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B.E.S.T. SOLVENT EXTRACTION BENCH-SCALE-STUDY (RCC)



Enseco

CERTIFICATION OF 6000 LABORATORY PRACTICES

Submitted by:

Certification:

Confirmation:

Enseco Marblehead
Doak's Lane at Little Harbor
Marblehead, HA 0194S

The test was performed In accordance with the protocol
Issued by Blasland and Bouck Engineers, P.C., entitled,
"Experimental Protocol for Sediment Capping Study" and the
Aquatic Toxicology Laboratory Standard Operating Procedures
Manual of Enseco Marblehead, and meets the requirements of
said protocol. Data presented in this report were derived
by methods and with materials identified in the section of
this report entitled, "Methods and Materials." The sediment
study was performed by Catherine Holmes, Michele Lee, Lisa
Remington, Julie Scope and Adam Walker.

A project notebook was maintained during the study (Enseco
Aquatic Toxicology Laboratory, Book 91684-1, pages 1-31
inclusive). All data transcribed from the notebook to the
report were checked for accuracy by two persons, and all
data were verified by Enseco's Quality Assurance Auditor.

All data will be archived at Enseco Marblehead under Good
Laboratory Practice conditions for a period of not .less than
10 years from the date of report issuance, unless otherwise
specified by the client.

4 he 1 1C
atherine N. Holmes
Program Manager

Joseph 6. Hackay
Program Administrator

Terry L. Ritcnelder
Director
Quality Control/Quality Assurance

Margaret L. Matsui
Director, Aquatic Toxicology Laboratory
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CRL
(714) ftMTTO • (213) HHWI • 900) LAB-I-CKL

FAX: (7U> Mi-9917 Laboratory Report

ENSECO - MARBLEHEAD
DOAXS LANE AT LITTLE HARBOR
HARBLEHEAO. MA 01945
ATTN: MS. CATHERINE HOLMES

Project: (91684) AM3833 - BLASLAMD

Analysis Mo.: C-9004511-001/001
Oat* Seapled: 11-FIB-1990
Date Saaple Rec'd: U-FEB-1990
Sanple Type: SOLID

QA/QC Suwary

Date Parameter (Method)

Relative
QC Spike Acceptable Percent Aeceptabli
Type Recovery Range Difference Range

18-FEB-1990 TOTAL ORGAHIC CARBON
(EPA 9060)

H - Matrix Spike
L - Laboratory Control Saaple Spike

80 70-130 3. 30

Tl» M*M tHH IMV M M MMfMl IMI Of MM I
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Eaieco -CRL
•ma

(7U> 89*4370 • ai3) MMMSI • <MO) LAB-1 -CRL
FAX: (7M) wi-5917 Laboratory Report

ENSECO • HARBLEHEAD Analysis No.: G-9004511-001/001
DOAKS LANE AT LITTLE HARBOR Date Sampled: ll-FEB-1990
MARBLEHEAO, MA 01945 Data Saaple Rec'd: U-FEB-1990
ATTN: MS. CATHERINE HOLMES Data Analyzed: 18-FEE-1990

Sample Type: SOLID
Project: (91684) AM3833 - BLASLAND

1 Total
Organic

I Saatple ID Carbon
•g/kg
EPA 9060

I
AM3833 PROJECT 91684 13.500
Blank ND(IO.O)

Tkt taint C*w UMr a M nwom Mt ri Ms rt»on
j reaon cenjmso-. '0'n« un-.aicsinvcsngateo«noootsnotntcnumyasciy tooin«'uMrenrv«en!ic«. w-.-tt *»\vn 'n^'ttn
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Enseco—i
Emteco- CRL

7440 Ltacota Way • Genta Grave, CA 92C4I
(714) m-6370 • CI3> tttOUl • (MO) LAB-1-CRL

FAX: <714) 191-5917

February 21. 1990

ENSECO-MARBLEHEAD
DOAKS LANE AT LITTLE HARBOR
MARBLEHEAD. HA 01945
ATTN: MS. CATHERINE HOLMES

Analysis No.: G-9004511-001
Date Sailed: ll-FEfl-1990
Dace Sample Rec'd: 14-FEB-1990
Project: (91684) AM3833-BLASLAND

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

N\s£>L v! CSN^UA
Reviewed Approved

TNS report oertams :•.:: «e s uga
Tke Hetwit CMW LeUtr is a* ieMfnt part el Iks n*en.

ana ooes not necessarily aowy to oiner aowrently Kien<ii y s :̂j; materials ' n
j$eot rteC!«m is«r:~ : saoortsseo Any reoroouciionot inis reoort or useoi tins uoorawy s nane T icv*">sin; y :u:rrtMy au-wses
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BLASLAN) AND BOLCK
ENSECO PROJECT PCS ANALYSIS

SATfLE

00301012
00301013
003O1O14
00301013
003O1O16
OO301O17
003O1O18
00301019 Oup
00301O20
QO/301O21 Oup
00901022
00301023
00301024
00301.02?
00301026
O0301O27 Oup
oocx}io2o
OO301O29 Oup
00301030
00301031
00301032
00301033
00301034
003Q1.O35 f̂ 3
00301036)
00301O37 MS
QO3Q1O3B
OO301O39
003O1O40
00301041
Control Spike
Control Spike
Method Blank
Method Blank

rreuwOU i i

SftTPLE
LOCATION

1A Fatheads
1A Corbicula
18 Fatheads
IB Corbicula
1C Fatheads
1C Corbicula
2A Fatheads
2A Fathead! Thin
2A Corbicula
2A Corbicula Thin
28 Fatheads
2B Corbicula
2C Fatheads
2C Corbicula
3A Fatheads
3A Fatheads Thick
3A Corbicula
3A Corbicula Thick
38 Fatheads
38 Corbicula
3C Fatheads
3C Corbicula
4A Fatheads
-4A Fatheads MS
4A Corbicula
4A Corbicula MS
48 'Fatheads
48 Corbicula
4C Fatheads
4C Corbicula
I
II

I
II

DATE
RECEIVED

03/06/89
03/O6/89
O3/O6/89
03/O6/89
O3/O6/89
03/06/89
03/06/89
03/O6/89
03/06/89
03/06/89
03/06/89
03/06/89
03/06/89
03/O6/89
O3/O6/89

O3/O6/89
03/06/89
O3/O6/89
O3/O6/89
03/06/89
03/06/89
O3/O6/89
03/O6/89
O3/O6/89
03/06/89
03/06/89
O3/O6/89
03/06/89
O3/O6/89

DATE
CAI**.ltl>

03/08/90
O3/08/90
03/08/90
03/08/90
03/O8/90
03/08/90
O3/08/9O
03/08/90
03/08/90
03/08/90
03/08/90
03/08/90
03/08/90
03/08/90
O3/O9/9O
O3/O9/9O
03/09/90
03/O9/9O
03/09/90
O3/O9/9O
03/09/90
03/O9/90
O3/09/9O
03/09/90
O3/O9/9O
03/09/90
O3/O9/90
O3/09/9O
O3/O9/9O
03/O9/90
03/08790
03/O9/90
O3/08/90
O3/O9/90

Values in ug/Kg

PCS-1242

7700
4300
18000
3700
7300
3900
1600
1400
770
710
280
470
290
190
400
300
UO
140
330
110
230
100
180
<730
42

<320
230
44
140
160
590
390
<30
<50

PCS-1248

<1400
<1000
<1300
<1000
<1300
<1300
<140
<160
<100
<100
<160
<100
<130
<100
<1SO
<170
'11O
<10O
<160
<iio
<130
<100
<16O
7800
<30
5600
<13O
<30
<160
<100
<100
<100
<50
<50

PCS-1254

<14OO
<1000
<1300
<1000
<1300
<13OO
<14O
<160
<100
<1OO
<16O
780
<130
<1OO
<130
<17O
sllu
<100
<160
<HO
<130

• <ioo
<160
<730
<30
<320
<130
<30

<16O
<100
510
590
<50
<50

XLipids

5.06
2.28
7.77
2.17
6.44
2.16
5.39
8.02
2.20
2.29
5.67
2.17
5.64
2.18 >
6.34
3.03
2.33
2.43
6.36
2.24
6.37
2.36
7.O4
6.41
2.30
2.38
6.72
2.22
5.98
2.31
1.O3
1..13

Note: PCB-1O16, PCS-1221, PCB-1232, PCS-1249, PCS-1254 and PCS-1260 not detected
in any sample.

Note: Control Spike spiked with 67O ug/Kg with Aroclor 1242 and Aroclor 1254.
The percent recoveries for Aroclor 1242 in Control Spike I and Control Spike II
88V. and 88% respectively. The percent recoveries for Aroclor 1254 in Control Spike I
and Control Spike II were 76% and 89% respectively.

Note: Matrix Spike spiked with 100OO ug/Kg with Aroclor 1248. The percent recoveries for
00301033 MS (4A Fatheads) and O0301O37 MS (4A Corbicula) were 787. and 567.
respectively.



BLASLAND AND BOUCK
EHSEOO EXPOSURE STUDY
SEDIMENT ANALYSIS

Values in ug/kg Dry Height
SAMFLt
NUMBER

00203747
00203748
00203749
00203750
UU&J3751
uu2037b2
00203753
00203754
00203755
00203756
00203757
00203758
00203759
00203760
00203761
00203762
00203763
00203764
00303570
00303571
00303572
00303573
Control Spike
Method Blank

aanruB
LOCATION

Sediaent 1-A
Sediaent 1-B
Sediaent 1-C
Sediasnt 2-A
ood̂ JDon w ŵ "o
Sediaent 2-C
Sediaent 3-A
Sediaent 3-B
Sediaent 3-C
Reference 2-A
Reference 2-B
Reference 2-C
Reference 3-A
Reference 3-B
Reference 3-C
Reference 4-A
Reference 4-B
Reference 4-C
Sediaent 3-B DUP
Sediaent 3-B MS
Reference 4-C DUP
Reference 4-C MS

"

LUU&
KHUiiYisu

02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90
02/14/90

UO1B
EXTRACTED

02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90
02/23/90

rm*»ao*
MOISTURE

1.06
1.22
1.22
2.10
1.23
1.31
1.19
1.87
1.27
0.07
0.10
0.05
0.10
0.05
0.06
0.11
0.10
0.10
1.77
1.87
0.06
0.06

PCB-1242

26000
30000
29000
32000
26000
41000
46000
62000
48000
<50
<50
<50
<50
<50
<50
<50
<50
<50

51000
49000
<50
4000
<50
<50

PCB-1241

< 15000
< 15000
< 15000
< 15000
< 15000
< 15000
< 15000
< 15000
< 15000

<50
<50
<50
<50
<50
<50
<50
<50
<50

< 15000
< 15000

<50
<2000
3100
<50

B PCB-1254

< 15000
< 15000
< 15000
< 15000
< 15000
< 15000
< 15000
< 15000
< 15000

<50
<50
<50
<50
<50
<50
<50
<50
<50

< 15000
< 15000

<50
<2000
3200

• <50

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

* Control Spike was spiked at SOOO ug/Kg with Aroclor 1248 and Aroclor 1254.
The percent recoveries were 622 and 64Z respectively.

The natrix spikes were fortified with 5000 ug/Kg of Aroclor 1242. The recovery of the Aroclor
1242 from the spike of sanple Sediaent 3-6 was not oeasurable due to the relatively high
concentration of PCB's in the saople. The recovery of the Aroclor 1242 spike fron sample
Reference 4-C was 802.



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 Noltemeyer
Project Manager
Hazleton Environmental Services

cc: Dave Hills

central file



HAZLETOIN
LABORATORES AMB=»CA,I
3301 KINSMAN BLVD.. P.O. BOX 7545
MADISON. Wl 53707 USA

March 26. 1990

Don Hughes
Biasland & Bouck Engineers
6723 Towpath Road
Syracuse. NY 13214

Dear Don,

Enclosed are the results for the PCS 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
were 88* and 88X. The recoveries of the 1254 were 76% and
88%.

The sediment matrix spikes were fortified with 5000 ug/Kg oi
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 sample
The recovery of the spike from sample Reference 4-0 was ••iO*.

The tissue matrix spikes were fortified with lO.'Km '.i«/Ky oi
Aroclor 1248. The recovery of the Aroclor 1246 from the
spike of sample 4A Fathead was 78%. The recovery from ' h*
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 6 \-.->
30% for the tissue samples.

PHC'.E '308) 241-4471
?ACS V.LE (608) 241-7227
TELE' ~LX 703956 HAZRAL MOS UD • COONW*O LJ«X»-W> Sto«c« Cc~evi"



BLASLAND & BOUCK
MINNOW AND CLAM EXPOSURE STUDV

ENSECO PROJECT * 91684

HLA Date Date Percent PCB-1242 PCB-1254
SAMPLE * Location Received Extracted Lipids ug/Kg ug/Kg

91204288 T-5 12/21/89 01/O5/90 2.17 12 27
912O42B9 T-4 12/21/89 O1/05/9O 9.68 18 34
Control Spike 01/O5/9O 0.83 44O 45O
Method Blank 01/05/9O <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/Kg Aroclor 1242 and
Aroclor 1254. The percent recoveries were 66V. and 687.
respectively.



HAZLETOfN LABORATORIES AMERICA. INC
3301 KINSMAN BLVD. • P.O. BOX 7545 • MAOISON, Wl 53707 • (606) 241-4471 « TLX 703956 HAZRAL MOS UD

January 19. 1990

Don Hughes
61 as land & Bouck Engineers
6723 Towpath Road
Syracuse. NY 13214

Dear Don,
Enclosed are the results 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 limi.t.

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 68% 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 of 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 da^a please call
me .

Sincerely,

Tod Noltemeyer
Project Manager
Hazleton Laboratories

cc: Dave Hills
Catherine Holmes - Enseco Laboratories

central file
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Summary PCB Sediment and Tissue Analysis



METHOD BLANK REPORT
Chromatography

Reporting
Analyte Result Units Limit

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

Aroclor-1016 ND ug/kg 80
Aroclor-1221 NO ug/kg 80
Aroclor-1232 ND ug/kg 80
Aroclor-1242 NO ug/kg 80
Aroclor-1248 ND ug/kg 80
Aroclor-1254 NO ug/kg 80
Aroclor-1260 NO ug/kg 80



~ Enseco
SINGLE CONTROL SAMPLE REPORT
Chrcmatography

Concentration Accuracy ('/.)
Analyte Spiked Measured SCS Limits

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 91 60-140

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



'SEnseco
DUPLICATE CONTROL SAMPLE REPORT
Chromatography

Analyte
Concentration Accuracy Precision

Spiked Measured Average(%) (RPD)
DCS1 DCS2 AVG DCS L i m i t s DCS L" '.

Category: PCB-S
Matrix: SOIL
QC Lot: 07 DEC 89-NA
Concentration Units: ug/kg
Aroclor-1254 167 146 121 133 80 60-140 19 3C

Calculations are performed before rounding to avoid round-off errors in calculated result;



———————————————————————————————————— v Enseco
* CU*»MGC^-w*

QC LOT ASSIGNMENT REPORT
Chromatography

Laboratory QC Lot Number QC Run Number
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK)
005158-0001-SA SOIL PCB-S 07 DEC 89-NA 07 DEC 89-H2



———————————————————————— f: Enseco
* OOMM

QUALITY ASSURANCE/QUALITY CONTROL

As an Indication of the overall quality 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 1n the analytical system. A method blank, analyzed with every batch
of samples, consists of reagents specific to the method. This blank 1s
carried through every aspect of the procedure, Including preparation,
cleanup, and analysis. Ideally, the concentration of an analyte 1n the blank
1s below the reporting limit for that analyte. However, some common
laboratory solvents and metals are difficult to eliminate to the part-per-
bllHon levels commonly reported 1n environmental analyses. Therefore, all
method blank data 1s 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 DCS 1s analyzed with
environmental samples to provide evidence that the laboratory 1s 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 In SW-846 (third edition), a
universal blank matrix does not exist for solid samples and therefore no
matrix is 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 DCS 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



———————————————————————————————————— ~ Enseco
POLYCHLORINATEO BIPHENYLS (PCBs)

Method 8080
Client Name: Enseco, Incorporated
Client ID: Prestudy fish food scan for PCBs
Lab ID: 005158-0001-SA Enseco 10: 2033926
Matrix: TISSUE Sampled: 05 DEC 89 Received: 06 DEC 89
Authorized: 06 DEC 89 Prepared: 06 DEC 89 Analyzed: 20 DEC 89

Wet Weight Reporting
Parameter Result Units Limit
Aroclor-1016 NO ug/kg 80
Aroclor-1221 NO ug/kg 80
Aroclor-1232 ND ug/kg 80
Aroclor-1242 ND ug/kg 80
Aroclor-1248 ND ug/kg 80
Aroclor-1254 NO ug/kg 80
Aroclor-1260 ND ug/kg 80

N.D. - Not Detected
N.A. « Not Applicable

Reported Ey: Thomas Cavalier Approved By: Ellie Kwong



Enseco

SAMPLE DESCRIPTION INFORMATION
for

Enseco, Incorporated

Sampled Received
Lab ID Client ID Matrix Date Time Date
005158-0001-SA Prestudy fish food scan for PC TISSUE 05 DEC 89 09:30 06 DEC 89



•:'l*Enseco

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 evaluating
solid waste, physical/chemical methods. (SW-846);Washington, D.C.
Apr11.

U.S. Environmental Protection Agency. 1986. Methods for determination of
organic compounds 1n 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 Waterworks Association, Water
Pollution Control Federation. 1985. Standard methods for the
examination of water and wastewater. 16th edition.Washington, O.C.,
Apr11.

Current EPA Contract Laboratory Program (CLP) protocols for the analysis of
organic and inorganic hazardous substances Including chlorinated dioxins and
furans.



Enseco

Tatranin fFich £nnt\\ Analysis
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Aooend 1x B. ANALYTICAL RESULTS
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3. Results, which includes: all observations from definitive tests and
the measured concentration of test material.

4. References.

5. 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.

B. 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.

C. 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 material prior to their
introduction to the aquaria, and any other pertinent items would
be helpful.

A-6



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 transferred 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 snipped by
overnight carrier. Monday through Thursday, to:

Hazleton Laboratories
515 Science Drive
University of Wisconsin Research Park
Madison. Wisconsin 53711

Hazleton will perform PCS 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 includes: 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, identification and
source of test organisms, loading rate, description ol culture
conditions, description of dilution water, and a description of the
analytical technique.

A-5



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

TEST PROCEDURE:

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

Capping Sediment Number
Thickness Thickness of Aquaria

0' 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 before
the addition of test organisms. Water in each aquarium shall 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 levels.

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 lor OA/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 flow rate, temperature, hardness, dissolved oxygen, and suspended
solids will be measured daily during the ten day test. Should additional

A-4



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 (Pimtphale* pro me/a*) (3-4g each) will be
cultured at Enseco's Marblehead facility. They will be maintained at test
conditions under (low-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 fish will be required for pre-
exposure analysis. A specific lot of frsh 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 facility. The clams will be fed the alga,
Cklorella, 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 PCS contamination.

WATER:

Dechlorinated. filtered tap water will be used lor 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 water column.

A-3



EXPERIMENTAL PROTOCOL
FOR SEDIMENT CAPPING STUDY

TITLE:

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

OBJECTIVE:

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

TESTING FACILITY:

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

PERSONNEL:

Study Administrator: Jay McKay

QA/QC Manager: Terry L. Batchelder

Laboratory Manager: Katie Holmes

REFERENCES:

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.

Alter 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 lor PCB analysis.

A-2
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Appendix A. COPY OF TEST PROTOCOL
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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



Enseco

V. REFERENCES

Brannon, O.K., Hoeppel, R.E. and Gunnison, 0., 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 Uastewater, 17th Edition,
American Public Health Association, 1989.
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Enseco

Table 4. Statistical analysis of C. fluminea tissue data

Step 1. Concentration of Aroclor 1242 in C. fluminea Tissue

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 15fl Iflfl Ufi 5.900

Mean X 82.0 106.7 463.3 5366.7

Step 2. Parametric One-Wav Analysis of Variance (ANOVA1 of Data

Source of Mean
Variation g|f Sum of Squares Square F(cal)

Among t-1 - 3 5.99 x 10? 2.00 x 10? 118.55 * (signif-
icant)

Within t(r-l) - 8 1.35 x 10$ 1.69 x 106
Total tr-1 - 11 6.13 x 10?-

as compared to F(tab) -4.07 for 95% confidence level

Step 3. Reproduction Data with Dunnett's Test

Comoari son T(cal) T(tab)

Capping material vs. Thick Cap -0.07 2.42 ns (not signif-
Capping material vs. Thin Cap -1.14 2.42 ns leant)
Capping material vs. Sediment -15.77 2.42 *

13
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Table 3. Statistical analysis of P. prouelts tissue data

Step 1. Concentration of Aroclor 1242 in P. oromelas Tissue

Concentration of Aroclor 1242 (ug/kg)

Replicate

A
B
C

Capping Material
Control

180
230
140

Thick
cap

400
530
230

Thin -
cap

1,600
280
290

Sediment

7,700
18,000
7,500

Mean, X 183.3 .386.7 .723.3 11,066.7

Step 2. Parametric One-Hav Analysis of Variance fANOVAl of Data

Source of Mean
Variation d£ Sum of Squares Square

Among t-1 - 3 2.55 x 10* 8.50 x 10?

Within t(r-l) • 8 7.33x10? 9.17 x 10^

Total tr-1 - 11 3.28 x 10*

as compared to F(tab) -4.07 for 95% confidence level

Ffcall

9.27 * (signif-
icant)

Step 3. Reproduction Data with Dunnett's Test

Conmari son

Capping Material vs.
Capping material vs.

Thick Cap
Thin Cap

Capping material vs. Sediment

Tfcall

-0.08
-0.22
-4.40

Tftabl

2.42 ns (not signif-
2.42 ns icant)
2.42 *

12
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Table 2. (Continued)

Date

2/27/90

3/1/90

3/3/90

Tank

1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

(mo/I) Date

28 2/28/90
38
39
<5
<5
<5
<5
<5
<5
<5
<5
<5

33 3/2/90
65
27
7
<5
<5
<5
<5
<5
<5
<5
<5

37
63
31
6
<5
5
<5
<5
<5
<5
<5
<5

Tank

1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

(mo/1)

39
41
40
<5
<5
<5
<5
<5
<5
<5
<5
<5

30
48
54
<5
<5
<5
<5
<5
<5
<5
<5
<5

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

Total Suspended Sol Ids

Date

2/21/90

2/23/90

2/25/90

Tank

1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

imni

9
9
5
7
<5
<5
<5
<5
<5
<5
<5
<5

51
80
52
<5
<5
<5
<5
<5
<5
<5
<5
<5

37
52
32
<5
<5
<5
<5
<5
<5
<5
<5
<5

Date Tank

2/22/90 1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

12/24/90 1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

2/26/90 1 A
B
C

2 A
B
C

3 A
B
C

4 A
B
C

imL

97
88
104
18
<5
5
<5
<5
<5
6
<5
<5

91
87
83
<5
<5
<5
<5
<5
<5
<5
<5
<5

38
67
25
8
<5
<5
<5
<5
<5
<5
<5
<5

10
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Table 1. Concluded
Ammonia Concentration (ppm)

TANK 1

4
(Cap)

3
(Thick)

2
(Thin)

1
(Sedi-
ment)

Repli-
cate

A
B
C

A
B
C

A
B
C

A
B
C

Day
0

0.1
0.1
0.1

0.1
0.1
0.1

0.1
0.1
0.1

0.3
0.4a. 4

Day
1

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.1
0.1
0.1

Day Day
2 3

-- 0.1
— 0.1
- 0.1

- 0.1
— 0.1
- 0.1

-- 0.1
— • 0.1
- 0.1

- 0.2
-- 0.2
•-- 0.3

Day Day
4 5

- 0.0
- 0.0
- 0.0

- 0.0
-- 0.0
-- 0.0

- 0.1
- 0.1
-- 0.0

-- 0.1
- 0.4-- oa

Day Day Day
6 7 8

— 0.2
-- 0.1
-- 0.1

- 0.2
-- 0.1
-- 0.1

- 0.1
-• 0.1
-- 0.1

-- 0.2
- 0.3
-- 0.2

Day
9

0.2
0.1
C.I

0.1
0.1
0.1

0.1
0.1
0.1

0.1
0.1
0.1

Day
10

..
--
--
. .
--
--
_ _
--
--
. _
--
" ™

Hardness of Influent water after adjustment (2/20/90 - 3/4/90)

Hardness (mg/1)

2/20 2/21 222 223 226 228 31 V2 3/3 4

306 290 302 314 298 294 306 300 300 300 286
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Table 1. (Continued)

Flow Rate (ral/min)

TANK 1

4
(Cap)

3
(Thick)

2
(Thin)

1
(Sedi-
ment)

Repli-
cate

A
B
C

A
B
C

A
B
C

A
B
C

Day
0

110
93
100

106
97
99

103
109
110

97
96
100

Day
1

99
96
92

94
98
90

90
100
91

108
98
110

Day
2

98
100
96

110
96
92

108
110
100

108
90
90

Day
3

107
94
99

100
103
96

99
109
107

100
109
93

Day
4

106
100
97

96
99
103

101
100
99

104
109
108

NUMBER OF

TANK *

4
(Cap)

3
(Thick)

2
(Thin)

1
(Sedi-
ment)

Repli-
cate

A
B
C

A
B
C

A
B
C

A
B
C

Day
0

20b
10
10

20b
10
10

2Qt>
10
10

10
10
10

Day
1

20
10
10

20
10
10

20
10
10

10
10
10

Day
2

20
10
10

20
10
10

20
10
10

10
10
10

Day
3

20
10
10

20
10
10

20
10
10

10
10
10

Day
4

20
10
10

20
10
10

20
10
10

10
10
10

Day
5

98
94
106

100
104
96

110
102
102

102
98
98

FlSH

Day
5

20
10
10

20
10
10

20
10
10

10
10
10

Day
6

110
92
104

94
102
110

102
100
92

104
96
100

Day
7

94
108
110

106
108
102

98
96
90

102
100
100

Day
8

100
90
98

92
102
100

92
110
94

98
96
90

Day
9

102
90
108

108
104
106

94
92
108

98
104
90

Day
10

106
97
94

100
103
103

97
94
106

104
101
107

SURVIVING*

Day
6

20
10
10

20
10
10

20
10
10

10
10
10

Day
7

20
10
10

20
10
10

20
10
10

10
10
10

Day
8

20
10
10

20
10
10

20
10
10

10
10
10

Day
9

20
10
10

20
10
10

20
10
10

10
10
10

Day
10

20
10
10

20
10
10

20
10
10

10
10
10

a Claras 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 organisms added per replicate to allow for QA/QC tissue analysis

8



Table 1. (Continued)

Enseco

Conductivity (umho/cn)

TANK 1

4
(Cap)

3
(Thick)

2
(Thin)

1
(Sedi-
ment)

Repli-
cate

A
B
C

A
B
C

A
B
C

A
B
C

Day
0

973
961
967

976
969
974

967
965
971

974
972
974

Day
1

985
957
953

960
953
944

946
977
947

955
960
957

Day
2

978
959
959

961
959
960

962
973
960

963
960'
958

Day
3

976
967
965

969
959
964

965
965
963

959
961
964

Day
4

970
964
967

973
971
967

963
965
961

962
965
960

Day
5

980
977
983

977
979
976

. 991
987
979

984 .
991
979

Day
6

981
980
982

981
980
980

986
983
984

988
987
983

Day
7

972
972
974

981
976
971

978
985
979

977
978
979

Day
8

993
971
994

994
994
992

993
994
988

992
995
993

Day Day
9 10

997 972
992 976
994 973

998 976
993 975
989 978

995 974
999 976
996 975

996 979
999 981
995 978

Temperature (*C)

TANK 1

4
(Cap)

3
(Thick)

2
(Thin)

1
(Sedi-
ment)

Repli-
cate

A
B
C

A
B
C

A
B
C

A
B
C

Day
0

20.3
20.1
19.9

20.0
20.1
20.4

20.2
19.7
19.9

20.1
20.3
20.3

Day
1

19.7
19.8
19.8

19.9
19.8
20.1

20.0
19.6
19.9

19.8
19.8
19.8

Day
2

20.4
20.2
20.0

20.1
19.9
20.4

20.5
19.7
19.8

20.3
20.1
19.8

Day
3

19.9
20.0
20.3

20.1
19.8
20.4

20.3
20.3
19.7

19.9
20.2
20.3

Day
4

20.3
20.4
20.5

20.5
20.3
20.5

20.5
20.4
20.4

20.5
20.2
20.4

Day
5

19.6
19.7
19.5

19.8
19.6
19.8

19.6
19.5
19.5

19.6
19.6
19.5

Day
6

19.5
19.8
19.5

19.8
19.7
19.9

19.8
19.5
19.5

19.6
19.8
19.6

Day
7

19.9
20.0
20.0

19.9
19.9
20.2

20.0
19.7
19.8

20.0
20.0
20.0

Day
8

19.9
20.1
20.0

20.3
20.1
20.3

20.3
19.6
19.5

19.7
20.1
19.8

Day Day
9 10

19.7 20.2
20.2 20.4
20.0 20.3

20.1 20.2
20.0 20.2
20.4 20.4

20.1 20.2
19.6 19.9
19.9 20.1

20.0 19.7
20.0 20.0
20.0 20.1
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Table 1. Parameters measured during solid phase portion of Enseco Marblehead
study number 91684.»

Dissolved oxygen (mg/L)

TANK i

4
(Cap)

3
(Thick)

2
(Thin)

1
(Sedi-
ment)

TANK *

4
(Cap)

3
(Thick)

2
(Thin)

1
(Sedi-
ment)

*Tank *
Tank *
Tank *
Tank I

Repli-
cate

A
B
C

A
B
C

A
B
C

A
B-
C

Repli-
cate

A
B
C

A
B
C

A
B
C

A
B
C

4 (ABC)
3 (ABC)
2 (ABC)
1 (ABC)

Day
0

9.0
8.8
8.8

8.7
8.8
8.8

8.7
8.7
8.8

8.5
8.5
8.3

Day
0

8.5
8.5
8.5

8.5
8.5
8.5

8.5
8.5
8.5

8.5
8.5
8.5

Day
1

8.3
8.8
8.9

8.8
9.0
8.9

8.9
8.9
8.9

8.5
8.5
8.2

Day
1

8.3
8.4
8.5

8.4
8.5
8.5

8.5
8.4
8.5

8.3
8.3
8.3

Cae

4
8
4

No

Day
2

8.3
8.6
8.6

8.6
8.8
8.7

8.8
8.8
8.7

8.6
8.6
8.8

Day
2

8.4
8.5
8.5

8.4
8.4
8.5

8.5
8.4
8.4

8.3
8.3
8.3

Day
3

8.2
8.3
8.3

8.4
8.3
8.3

8.4
8.3
8.3

8.4
8.1
8.1

Day
3

8.4
8.4
8.4

8.4
8.5
8.4

8.4
8.5
8.5

8.5
8.4
8.4

Day Day
4 5

8.5 8.5
8.5 8.6
8.4 8.8

8.5 8.6
8.5 8.7
8.4 8.8

8.4 .8.1
8.5 8.8
8.4 8.7

8.4 8.5
8.4 8.7
8.2 8.8

PH
Day Day
4 5

8.4 8.5
8.4 8.5
8.4 8.5

8.4 8.S
8.4 8.5
8.4 8.5

8.4 8.3
8.4 8.5
8.4 8.5

8.3 8.4
8.3 8.3
8.3 8.5

Day
6

8.4
8.7
8.4

8.6
8.9
8.7

8.5
8.9
8.7

8.3
8.6
8.8

Day
6

8.4
8.5
8.5

8.5
8.5
8.5

8.5
8.5
8.5

8.4
8.5
8.5

Day
7

8.2
8.5
8.4

8.6
8.7
8.6

8.4
8.9
8.5

8.2
8.5
8.6

Day
7

8.2
8.3
8.3

8.2
8.3
8.3

8.3
8.3
8.3

8.2
8.2
8.2

Day
8

8.1
8.3
8.3

8.3
8.5
8.7

8.4
8.7
8.5

8.2
8.1
8.6

Day
8

8.5
8.5
8.5

8.5
8.5
8.5

8.5
8.5
8.4

8.4
8.4
8.4

Day
9

8.3
8.4
8.4

8.5
8.7
8.6

8.6
8.9
8.6

8.4
8.6
8.6

Day
9

8.4
8.5
8.5

8.5
8.5
8.5

8.5
8.5
8.5

8.4
8.4
8.4

Day
10

8.2
8.5
8.4

8.5
8.6
8.6

8.5
8.7
8.5

8.4
8.5
8.4

Day
10

8.5
8.5
8.5

8.5
8.5
8.5

8.5
8.5
8.5

8.2
8.4
8.4

Sediment
N

N

H

cap

no sediment
6"
6"
6"
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IV. RESULTS

Table 1 contains the data fro* the 10-day solid phase portion of the
study. Due to laboratory error only one TOO sediment sample was analyzed.
The TOC of the harbor river sediment was 13,500 rag/kg. Associated data and
QA/QC are Included 1n 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 1n Appendix B. Also 1n 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 1n tank 3C, survived the
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
b1oaccumu1at1on of PCBs In P. prome7«s and C. fluminea were noted only in
tanks with no capping material over the contaminated sediments. An analysis
of variance (ANOVA) completed with P. promelts and C. fluminea data may be
found in Tables 3 and 4 respectively.
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than 3% mortality occurred 1n either organism lot during the acclimation
period. Organisms were not fed during the test. An additional ten P.
proaelas and 30 C. fluon'nea 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
solldwaste), and total suspended sol Ids 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 flow-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.
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Care was taken to minimize the nixing 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, dechlorlnated, tap water adjusted to a hardness
of 300 mg/1 as CaCOa, 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 Mater 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/m1n. in an attempt
to decrease ammonia concentrations to acceptable levels. On February 21,
1990 ammonia levels in all test vessels fell below 1 ppm and ten fathead
minnows, Pimephtlts promelas, and 30 Asiatic clams, Corbicula fluminet, 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. fluninea 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
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III. METHODS AND MATERIALS

Uncontaminated outer harbor sediment and polychlorlnated biphenyl (PCB)
contaminated harbor river sediment were delivered to Enseco Marblehead by
Clean Harbors of Kingston, Inc., on January 9, 1990. Upon arrival, the
sediments were logged-1n, 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 bloassay 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 unllned 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 materi al
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 e_£
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)

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

Tank 4 A
B > 4" Cap, no Sediment (cap control)
C
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II. INTRODUCTION

The ability of uncontanlnated capping material of two different
thicknesses to reduce and/or eliminate the bloaccunulatlon of polychlorlnated
biphenyls (PCBs) from contaminated sediment In the tissue of the fathead
minnow, Pimephales promelas, and the Asiatic clan, CorbicuTa fluminea, is
evaluated 1n 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 contains
a copy of the test protocol. The second appendix presents all analytical
results 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.
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1. SUMMARY

The ability of uncontamlnated capping material (outer harbor sediment)
of two different thicknesses to reduce and/or eliminate the bloaccumulatlon
of polychlorlnated blphenyls (PCBs) from contaminated sediments (harbor river
sediment) 1n the tissue of the fathead minnow, Piaephales promelas, and the
Asiatic clam, Corblcula fluminea, 1s evaluated in this study. Enseco's
aquatic toxicology laboratory 1n Marblehead, Massachusetts, was contracted by
Bias!and & Bouck Engineers, P.C. to perform the bioassay testing portion of
the study entitled, 'Bloaccumulatlon of PCBs 1n Fathead M1nnows,P/0ep/ia7e5
promelas, and Asiatic Clams, Corbicula fluminea, from Capped and Non-capped
PCB Contaminated Sediments 1n 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 CaCOs, 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 bloaccumulatlon of PCBs was noted 1n 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.E.S.T.® BENCH-SCALE TREATABILITY
FINAL TEST REPORT

Blasland & Bouck Engineers
Sheboygan River and Harbor Site

I. INTRODUCTION

SUMMARY

A bench-scale trcatability 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 trcatability test results follows:

BENCH-SCALE TREATABILITY TESTS RESULTS

Feed PCB Product Solids PCB Removal
Content, me/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. RCC is 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.

Pace 1



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.

Triethylamine 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 heal 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.

• 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-OOla.
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, triethylamine 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.

ss/ni-6 Pace 2
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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 to 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 transported 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 emissions from the B.E.S.T. process vent at a time when the auxiliary
water scrubber was not in operation:

Emission Rate. Ib/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:

• The PCB removal efficiency from the sample.

• Solids separation requirements for full-scale operation.

• The separation efficiency of water from the water/solvent/oil solution by decantation.

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

• Full-scale operating parameters to develop treatment costs.

ss/BF-6 Page 8
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II. 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:

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 sample 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 part of the project file.

2. 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.

3. Samples that were collected during the bench-scale test, including samples internal 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.

SS/BF6 Pace



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 little debris was removed. Results of the screen analysis were as follows:

Sample Screening

< 1/4 inch > 1 inch

> 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 (MeC^) was
substituted for Freon based on RCC experience that MeC^ 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 healing a sample from 105 to 550 degrees C which
is a measure of the total organic content.

ss'Bf-6 Pace 12



The results of these analyses on a wet basis were as follows:

Feed Compositional Analysis
(wet basis unless noted)

Analyte Result

Oil & Grease (by MeCl2), %
Water, %
Solids, %
Loss-on-ignition, % (dry basis)

PCBs, mg/kg, dry basis

0.55
40.
59.

6.6

170.

The heavy metals composition of each feed was as follows:

Feed Metals Composition, mg/kg
(As received basis)

Analyte

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Result

<50.
47.
<5.
25.
14.
32.

0.38
9.

<50.
<5.
85.

SS'BRi Pace



TRIETHYLAMINE COMPATIBILITY TEST

Triethylamine is a compound with a unique chemical structure. The geometry of the structure is
letrahedral, 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

ssm-6 Pace 14



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, indicating 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.

• 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 (MeC^) was substituted
for Frcon based on RCC experience that MeCl2 is a better solvent for oils and greases.
The O & G content was also determined using the Freon protocol.

• 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 Soxhlet
extraction with 1:1 Acetone:Hexane for 16 hours. The PCBs were quantitated as Aroclor
1242.

• 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.

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

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, ing/kg
(all data dry basis)

Sample Point Result

Feed
4th Stage Solids
5th Stage Solids

Product Solids (6th Stage Solids)

170.
1.9
1.1

0.73

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

Product Solids Analysis
(six extraction stages)

Analyte Result

Oil & Grease (by MeCl2), %
Triethylamine, mg/kg
Loss-on-ignition, %

<0.2
< 15.

6.3
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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
in sediment

Product solids PCB Content (dry basis)
Feed PCB Content (dry basis)

0.73 me/kg
170mg/kg

= 0.00429

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

100 •(!-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
Feed, mg/kg

(dry basis)

PCBs in Product
Solids, mg/kg'

(dry basis)

Removal
Efficiency,'

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

Product Solids
Total Metals Analysis, (mg/kg)

(Dry Basis)

Analyte Result

Arsenic < 50.
Barium 77.
Cadmium < 5.
Chromium 44.
Copper 31.
Lead 50.
Mercury 0.29
Nickel 12.
Selenium < 50.
Silver < 5.
Zinc 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:

Product Solids
TCLP Leachate Analysis, mg/l

Regulatory
Analyte Result Level, mg/l

Arsenic < 0.5 5
Barium 0.64 100
Cadmium < 0.05 1
Chromium < 0.05 5
Lead < 0.3 5
Mercury 0.002 0.2
Selenium < 0.5 1
Silver < 0.05 5

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

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

• 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.

• The metals composition was determined by nitr ic acid digestion after ashing at
550 degrees C, followed by 1CP analysis (EPA SW846, Method 6010).

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

Product Oil Analysis

Analvte Result. Oil Basis
(ffieihylamine-free)

PCBs, mg/kg 40,000.

Solids, % 0.2

Metals, mg/kg

Arsenic <210
Barium 16.
Cadmium <21.
Chromium <21.
Copper 110.
Lead 145.
Nickel 35.
Selenium <210
Silver <21.
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The Product Oil was noi analyzed for tricthylamine and water since the Product Oil was left 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 each 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:

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

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

• 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/l

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 < 0.3
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 ircatability 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 a 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 + 5.4 g

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 MeC^) 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:

Oil Mass Balance

Calculated Equivalent Product
Oil Input Oil Recovered % Recovery

8.3 g 5.2 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 left in a
triethylamine solution. As the feed oil content decreases, analytical error becomes more pronounced.

Virtual ly 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.
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WATER MASS BALANCE

The water mass balance was computed similarly to 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 50
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 + 5.5 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 to 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 Calculated 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 to the simulation.

Mass Balance Summary, %

Oil

63
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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 sample.

1. The sample was chemically compatible with triethylamine.

2. The total PCB concentrations in the sample was 170 mg/kg.

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

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

5. 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.

* * * * *
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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 agreement dated
September, 1991 between Blasland & 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, Illinois,

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.

Peter Romzick '*" "Sam Bailey
Project Manager Chemical Engineer

Carl Swanstrom Richard Ayen, PhvO.
Senior Project Manager Director, Chemical Processing
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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, Illinois, 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
alternate sampte for the study and not process the first sample. After receipt, the
second sample was submitted for analysis at CWM's contracted 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. It 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 Dryer 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 laboratory unit can process up to four pounds 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 Rgure 2-1 and a process
flow diagram in Rgure 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 on 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.



j- I <• i , !
(

Contaminated
Feed

Nitrogen
Gas Supply

Dryer System
^ Treated

Solids

Nitrogen Carrier Gas and
Vaporized Contaminants

Gas treatment System .̂  Nitrogen
Gas Vent

Condensed
Liquids

Scrubber
Water

Figure 2-1. Block Flow Diagram of the Laboratory X*TRAX Unit
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Kev to Figure 2-2

T1 thermocouple in zone 1 of dryer
TO thermocouple in zone 2 of dryer, sensing element for controller
T2 thermocouple in zone 3 of dryer
T3 thermocouple at exit position of nitrogen gas heater
T4 thermocouple at exit position of nitrogen gas from dryer
T5 thermocouple at exit position of nitrogen gas heater for product hopper purge
T6 thermocouple at entrance of gas to spray tower
T7 thermocouple at exit of gas to spray tower
T8 thermocouple at exit of primary condenser
T9 thermocouple at entrance of secondary condenser
T10 thermocouple at exit of secondary condenser
T11 thermocouple immersed in product solids bed within dryer cylinder

P-1 pressure regulator for liquid nitrogen dewar
P-2 pressure regulator for auxiliary nitrogen tank
P-3 pressure gauge at gas exit from dryer
P-4 pressure gauge at gas entrance to spray tower
P-5 pressure gauge at gas exit from spray tower
P-6 pressure gauge at gas entrance to secondary condenser
P-7 pressure gauge at gas exit from secondary condenser
P-8 pressure gauge at liquid entrance to spray nozzle in spray tower

F-1 flow meter for main nitrogen flow into dryer
F-2 flow meter for nitrogen purge line into product hopper
F-3 flow meter for cooling water in primary condenser
F-4 flow meter for water-ethylene glycol mixture in secondary condenser

V-1 ball valve for positive shutoff of auxiliary nitrogen tank
V-2 ball valve for positive shutoff of liquid nitrogen dewar
V-3 butterfly valve for isolating system from atmosphere during product sample

collection
V-4 butterfly valve for discharging product solids
V-5 ball valve for emptying phase separator drum during sample collection
V-6 ball valve for bleeding air into exhaust line to reduce vacuum level
V-7 butterfly valve for throttling nitrogen gas flow -
V-8 ball valve for emptying condensate trap
V-9 ball valve for emptying condensate trap
V-10 globe valve for metering flow rate of cooling water for primary condenser
V-11 ball valve for positive shutoff of backup blower
V-12 ball valve for positive shutoff of primary blower



2.2 The Gas Treatment System

The contaminated carrier gas exits the dryer and enters a spray scrubber that removes
virtually all of the paniculate material and some of the less volatile organic
compounds. 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 (Model 200) X*TRAX
units reheat and recycle the cooled nitrogen.

2.3 The Fate of Treatment Residuals

The liquid from the spray scrubber drains to 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 separation 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 condensate
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 Feed 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 observations 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).



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 sample contains the
contaminants of concern, allows the identification of extraordinary health 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 ID 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



organics from the air. The contents of each jar are mixed well, typically by tumbling
and mixing with a 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 sample 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 bottles for
chemical analyses. This sample is identified as phase separator water and given the
sample ID 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 field 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 sample 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 client or disposed of as hazardous waste. All
remaining liquids are packaged properly and disposed of as a hazardous waste. All
decontamination and disposal activities are conducted in a manner consistent with all
relevant federal, state, and local regulations governing hazardous waste at the Geneva
Research Center (GRC) facility.

4. DESCRIPTION OFTHE SHEBOYGAN RIVER AND HARBOR SITETREATABILrTY

STUDY

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
Authorization 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 sample 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

BS-2

CTF-4

CWM ID
Prefix

BB

BB2

Receipt
Date

9/24/91

10/29/91

Screening
Date

9/30/91

10/29/91

Run Date

Not Run

11/22/91

R&D Sample
No.

91-0282

91-0310
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Table 4-2. Summary of Feed Preparation and Material Descriptions

As-
Received
Sample

No.

BS-2

CTF-4

CWM
AlaNQfMO

Sample 10

BB-01

BB2-01

As-
Received

Cross
Wt. (kg)

at.es

69.70

As-
Reoetved
NetWt.

(kg)

34.137

68.65

Oat*
Sample

Screened
(11

9/30/91

10/29/91

Oversize
>W

Net Wl.
(kg)

0.821

8.661

Percent
Oversize

1%)

2.4

13.0

Feed Physios! Description

Qroy/brown colored sodbnents
with • odor of decaying materiel.
Approx. 1 1nch of standing water
on top ol each bucket woo mixed
Into samplo.

Brown sMdgefsaoHmafito with
odor of decaying materials.
Contained white mushrooms
approximately 1 Inch In diameter,
these wars broken up on the
screen.

Overalls Description

diameter and appro*. 2 Inches
long. Some small rocks approx.
3/8 Inch In diameter.

Mostly sticks up to 2 Inches In
length. Some smoR rocks and a
few over 2 Inches In diameter.
One rock was approximately 4
Inches In diameter.

Notes:
(1) Samples received at Geneva Research 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 defined 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

As-
Received
Sample

No.

CTF-4

CWM Run
Feed

Sample ID

BB2-02

Run Date

11/22/91

Total Run
Feed to
System

(kg)

5.983

Total Feed
Time (hr)

10.27

Average
Feed Rate

(g/min)

9.7

Table 4-4 summarizes the chronology of the treatability study run.
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Table 4-4. Chronology of Sheboygan River and Harbor Site Treatability Study
Run Date: November 22, 1991

Time

05:45

06:00

06:01-6:03

06:57

09:30

09:45

10:00

10:01

11:30

12:00

12:01

13:01

15:30

15:50

17:13

17:15

17:42

17:44

17:56

18:06

Treatability Study Activity

Arrive at lab. Furnace was at 900F all night and product breech strip heaters were also
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 turning 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.

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

Turned on spray tower pump, coolant flows to HX01 and HX02. blower, charger, and
nitrogen flow and heaters.

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

HX02 condensate has a blue tint HX01 condensate has a yellow tint. The yellow tint
was present from the start of the run, the blue tint just became noticeable.

pH of HX02 condensate - 10, pH of HX01 condensate - 9.

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

Observations: Noticed dark ring forming on the inside of HX01 sample cup. Spray
tower sight glass looks dean. Phase separator has no foam, fluid is dark.

Noticed one streak on the inside of each sight glass for the HX01 and HX02 traps.

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

Reduced furnace Zone 2 setpoint to 750°F.

Furnace Zone 2 reaches 750°F.

Began collecting solid product for second steady state condition (Product 2, sample ID
BB2-04), continued collecting product condensate.

Noticed that the entire HX01 trap sight glass is tinted. The HX01 sight glass has only
the streak observed earlier.

Turned off feeder, continued collecting Product 2 and product condensate.

Ended Product 2 collection, ended condensate product collection.

Set furnace Zone 2 setpoint to 0°F.

Turned off product breech strip heaters and N2 gas heaters.

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.

Drain phase separator/spray tower system.
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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
Table 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

*_*.

BB2-02

BB2-03

U2-O4

662-07

BB2XM

BU-M

Dtimption

~ IH|B • ••••!• • • ••_•

UkM during tMtfprapvMian

tab an rfi ilnn * -* mm i n •î lini

NunFwd

SoM Pmdwet from ConrfMon 2
^ -" J

ffwn ConriWofw 1 Mill 2

m«M Mfmrnai mmu

VOC

Y

Y

Y

Y

*

SVOC

Y

Y

Y

Y

•

pH

Y

Y

Y

Y

MoM

Y

Y

-

/Uh

Y

Y

-

O&O

Y

Y

Y

Y

TfH

Y

Y

Y

Y

PCB

.

.

-

-

-
•

K8CCLPI

Y

Y

Y"

Y"

Y

Y

Y

IDS

.

.

.

Y

Y

-

*

TSS

,

.

.

Y

Y

-

*

TCU»

Y

Y

Y

Y

Y

•

•

*

TM

V

Y

Y

Y

Y

•

-

Legend:
Y - test requested
• - test not requested

VOC - volatile organic compounds: Method SW846
SVOC * semi-volatile organic compounds: Method SW846-8270

pH - solution pH: Method SW846-9045 (solid) or EPA 150.1 (water)
Moist - moisture • % sample weight loss @ 105°C

Ash « ash content: Method ASTM 0-482
O&GflR)-- oil and grease: Method EPA 413.2 equivalent (JR)
TPH (IR) - total petroleum hydrocarbons: Method 503E with infrared spectroscopy

PCB - PCB scan: Method SW846-8080
PCB(CLP) - PCB scan: CLP technology

IDS - total dissolved solids: Method EPA 160.1
TSS - total suspended solids: Method EPA 160.2

TS - total solids: Method EPA 160.3
O&G • oil & grease: Method EPA 413.2
TPH * total petroleum hydrocarbons: Method EPA 418.1
TM • total metals

Notes:

n> A complete CLP data package for these PCB analyses were requested.
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5. DISCUSSION OF TREAT ABILITY STUDY RESULTS

The laboratory X»TRAX treatabtlity 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 Harbor Site Treatability Study

Sample
ID

BB2

Cond.
No.

1
2

Avg.
Prod.
Rate

Ig/min)
7.2
6.4

Avg.
Prod.
Loose

Density
(g/cc)

1.26
1.26

Dryer
Fill

Volume
<1M%)

2.9
2.6

Residence
Time (min)

85
85

Temperatures (°F)I2>

•

Zone
1

850
710

Zone
2

900
750

Zone
3

930
773

Solid
Product

843
694

N2Gas
In

607
597

N,Gas
Out

540
514

Sample
Collection

Length
(min)

135
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):

0.231

m,TlOO

Where:

T - Solids residence time in dryer, minutes

L » Dryer cylinder length, feet

D * Dryer inside diameter, feet

N * Cylinder rotational speed, revolution per minute

6 - Cylinder slope, degrees

f « Fill volume, percent

mf « Product mass flow rate, grams per min

p, « Product bulk density, grams per cubic centimeter

VD » Dryer cylinder volume, cubic centimeters

5.2 Process Component and Overall Mass Balances
The component mass balances for solids, water, PCBs, oil and grease, and nitrogen
are shown in Rgure 5-1. The overall mass balance is shown in Rgure 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 Treatability Study
Component Mass Balances
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Figure 5-2; Sheboygan River and Harbor Site X*TRAX
Treatability Study Overall Mass Balance
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Table 5-2: Component Recoveries for the Sheboygan River and
Harbor Site Treatability Study

Study
Prefix

BB2

Component

Solids
Water •
PCB
Oil and Grease

Total Mass
In
(g)

4,667
1,316
0.60

1.9

Total Mass
Out
(9)

4,167
1,195
0.031
0.93

Recovery
(%)

89.3
90.8

5.2
48.9

•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
separator water added to the system was subtracted from the mass in and out.

••The Oil and Grease component is a 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

BB2

Total Mass In (g)

22,528

Total Mass Out (g)

21,908

% Recovery

97.2

The solids and water recovery is excellent.

The recovery of organic 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 organics 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. There 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 treatability study is on the resulting concentrations of the contaminants in the
treated solid product.

5.3 Particulate Carryover

Paniculate 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
paniculate carryover by filter pressing the paniculates 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. Participate Carryover for the Sheboygan River and
Harbor Site Treatability Study

Run Prefix

BB2

Phase
Separator

Solids (BB2-08)
(g>
109

Run Feed
(BB2-02)

(g)
5,983

Carryover
(%)

1.8

5.4 Analytical Results

The complete analytical results for the Blasland & Bouck treatability study are
summarized in Tables 5-5 and 5-6. The analytical results for the first treatability
study sample, BB-01, 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 Summary for the Sheboygan River and
Harbor Site Treatability Study

Sample K>

EMS Lab No.

Moieture %
LOI (lOO-aah) %
Suip SoHde ppm
Die SolMa ppm
PH
O&Q OR) ppm
TPH (IRI ppm
PCB 1242 ppm
PCB 1241 ppm
PCB 1254 ppm
PCB 126O ppm
Total PCBs ppm
Votaries loom)
Acetone
Banian*
Ethylbenzene
FluorotricMoromathene
MethyUne Chlorlda
Methyl Ethyl Katona
Tohiana
1.1.1-Trichloroethane
Xylana
Semi-VolelHee (noml
Anthracene
Benzlelanthracene
Banzyl Alcohol
BliU-athylhaxyDphthalata
Carbatole
Chryaana
Di-N-Butylphthalata
Fluoranthana
Phananthrana
Pyrana
Pyrkflne
Banzole Acid
2-Mathylphanol
4-Methyfphenol
Phenol

PraHm Feed
BB2-01

C 134260

36.3
47.3

X

X
6.9
170
200
143

BDU1.0I
42
5.8

190.8

0.73
ait O.OO4
eat 0.004

BDLIO.OOS)
BDLIO.OOS)
BDU0.01)

BDUO.OOS)
BDUO.OOS)
BDLIO.OOS)

BDLI0.33)
BDLIO.33)
BDLIO.33)

0.37
BDLIO.33)
BOL(O.33)

0.35
BDLIO.33)
BDU0.33)
BDLI0.33)
BOL(I.B)
BDL(1.6)

BDLIO.33)
BDLI0.33)
BOL«0.33)

Run Feed
BB2-02

C 134905

22.0
36.3

X
X

7.9
320
330
43

BDLI1.0)
13

2.1
58.1

BPU0.02)
BDLIO.OOS)
BOLIO.OOSI
BDLIO.OOSI
BDUO.OOSI
BDLI0.01I

BDLI0.008)
BDLIO.OOS)
BDLIO.OOS)

BOLI0.33)
BDLIO.33)
BDLIO.33)

aat 0.31
BDU0.33)
BDLIO.33)
BDLI0.33)
BDLI0.33I
BOLI0.33)

aat 0.1 9
BDL(1.7)
BDLI1.7)

BOLI0.33)
BDLIO.33)
BDLIO.33)

Run Feed
Re-Analyala •

BB2-O2R

C 135707

X

X

X

X

X

X
X

100
BDU0.4I

26
3.6

129.6

X
X
X

X
X

X
X

X
X

X

X
X

X

X

X

X

X

X

X

X

X
X '

X
X

Prodl
BB2-03

C 134906

0.0
14.0

X
X

8.6
200
210
4.8

BDLI1.0)
1.0

BDLI1.0)
5.8

0.21
0.024

aat 0.005
0.049

BDLI0.01)
BOLI0.02)

0.014
BDU0.01I

0.016

BDU0.33I
BDU0.33)
BOL(0.33)
BDLI0.33)
BDL(0,33|
BDLI0.33)
BOL(0.33|
BDLIO.33)
BDLI0.33)
BDU0.33)

aat 0.43
-BDLM.7)

BDLI0.33)
BDLI0.33)
BDLIO.33)

Prod 2
BB2-O4

C 134907

0.0
14.7

X
X

7.9
210
220
3.9

BOLI1.0)
1.4

BDK1.0)
5.3

0.28
0.046
0.012
0.14

aat 0.007
BDL(0.02I

0.034
eat 0.009

0.046

BDLI0.33)
BDLI0.33)
BDLI0.33)
BDLIO.33)
BDLIO.33)
BDLIO.33)
BDLI0.33)
BDLI0.33)
BDLIO.33)
BDLI0.33)

aat 0.21
BDLI1.7)

BDLIO.33)
BOLI0.33)
BDLI0.33)

Cond
Water
BB2-06

C134910
C 136634

X

X
BDL(S)

37
8.6
2.8
2.7

0.0414
BOLI0.006I

0.0094
BDL(0.0006)

0.0608

2.1
BDLIO.OS)
BOUOjOB)
BDLIO.OS)
BDLIO.OS)

0.3
BDLIO.OS)
aat 0.024
BDLI0.05)

BDLI0.11)
BDLI0.11)
aat 0.061
BDLI0.11)
BDLI0.11)
BOLtO.11)
BDLtO.11)
BDLI0.11)
BDLI0.11)
BDLI0.11)

1.7
BOLI0.55)
aat O.057

0.41
0.88

PhaaaSep
Water
BB2-07

C134929

X
X
9

870
8.2

0.98
1.2

BOLtO.0005)
BDLI0.0006I
BDL(0.0005)
BDLIO.OOOS)

BDL

0.11
BDLIO.OOS)
BDLIO.OOS)
BDLIO.OOS)
BDLIO.OOS)
BDLI0.01)

BDLIO.OOS)
BDLIO.OOS)
BDLIO.OOS)

BDLI0.01)
BDLI0.01)

0.06
BDLI0.01)
BDLI0.01)
BOLI0.01)
BDLtO.01)
BDLI0.01)
BDL (0.0 11
BDLI0.01)

eat 0.22
0.076
0.023

eat 0.42
eat 0.34

Pheee Sep
Filter Cake

BB2-08

C 134928

43.7
54.0

X

X

8.3
300
310

18
BDLI1.0)

37
9.8

64.8

eat 0.38
BDLIO.006)
BDLI0.005)
BDLIO.OOB

O.O66
0.045

BDLIO.006)
BDLIO.OOS)
BDLIO.OOS)

1.6
eel 0.6
BDLI1)
eel 0.6

1.1
1.2

ett 0.8
6.3
9.3
5.2

BDL(S)
BDLI5I
BOUIt

eat 0.97
1.3

Cerry-Over
Holdup
BB2-09

C 134908

11.O
26.0

X
X

7.7
240
300

12
BDLI1.0)

11
2.7

26.7

X
X
X
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Kev to Table 5-5

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

Metal
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Silver

Preliminary
Feed

682-01
(ppm)

5.8
1.4

BDU0.40)
11
11

BOU0.11)
X

BDU1.0)
BDU1.0)

Run Feed
882-02
(ppm)

BOL(I.O)
42

BDU0.40)
16
16

0.12
5.8

BDLd.O)
BOU1.0)

Product 1
BB2-03
(ppm)

BDLd.O)
53

0.70
21
19

0.14
12

BDLd.O)
BDU1 .0)

Product 2
882-04
(ppm)

BOLd.O)
63

BOL(0.40)
25
22

BOU0.11)
13

BOLd.O)
BOLd.O)

Notes: x
BOLIA)

Preliminary Feed
Run Feed
Product 1
Product 2

analysts not requested
below detection limit, A - detection limit
feed sample taken during initial feed homogenization
feed sample taken from feed hopper during treatabffity study
sofid product sample taken during Condition 1
solid product sample taken during Condition 2

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

Metal
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Silver

Preliminary
Feed

882-01
(ppm, DWB)

9.1
2.2

BOU0.63)
17
17

BOU0.17)
X

BDLI1.6)
BDU1.6)

Run Feed
882-02

{ppm, DWB)

BOLd.3)
54

BOU0.51)
21
21

0.15
7.4

BDU1.3)
BOL(1.3)

'Product 1
882-03

(ppm. DWB)

BDLd.O)
53

0.70
21
19

0.14
12

BDLd.O)
BDLd.O)

Product 2
882-04

(ppm, DWB)

BOLd.O)
63

BDU0.40)
25
22

BDU0.11)
13

BOLd.O)
BOLd.O)

Notes: x
BOLtA)

Preliminary Feed
Run Feed
Product 1
Product 2

analysis not requested
below detection Imit A - detection limit
feed sample taken during initial feed nomogenization
feed sample taken from feed hopper during treatabifity study
solid product sample taken during Condition 1
solid product sample taken during Condition 2
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Table 5-8. TCLP Metals Data Summary for the Sheboygan River
and Harbor Site Treatability Study

TCLP Metal

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Siver

Preliminary
Feed

BB2-01
(mg/1)

BOU0.01)
1.2

BDL(0.020)
BOL(O.OSO)
BDL(0.20)

BOL(O.OOS)
BOLI0.050I
BDU0.040)

Run Feed
BB2-02
(mo/H

BDU0.010)
4.6

BDL10.020)
BDU0.050)
BDL(0.20)

BDU0.005)
BDU0.010)
BDU0.05)

Product 1
BB2-03
(mo/1)

BDU0.010)
2.6

BDLI0.020)
BDU0.050)

BDLJ0.20)
BDU0.005I
BDU0.010)
BDU0.05)

Product 2
BB2-04
(mo/I)

BDL(O.OIO)
3.0

BDU0.020)
801(0.050)
BDU0.20)

BOL(O.OOS)
BDL(O.OIO)

BOL(O.OS)

Notes: x
BDL(A)

Preliminary Feed
Run Feed
Product 1
Product 2

analysis not requested
betow 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 sample taken during Condition 2

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

Component

PCS

O&G

Run Feed
DMTS2-02

(ppm)

129.6

410

Product 1 (900°F)
BB2-03

Cone (ppm)

5.8

200

Removal (%)

96

51

Product 2 (750°F)
BB2-04

Cone (ppm)

5.3

210

Removal (%)

96

49

Notes:
Values are reported on a dry weight basis.

PCB removal efficiencies were between 90 and 91 percent. Oil 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 results
and the run feed sample (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 results 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 treatabilrty 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 Blasland & 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 appear in 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
poly nuclear 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 open 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 PAHs did not contain most
of .these volatile compounds.

5.5 Vent 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 paniculate filters) was insignificant to the overall PCB
mass balance and the carbon and paniculate 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 Results

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 results 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 stockpile 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 process 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 greater 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 the 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 Processing:
Operating Labor
Capital and Maintenance
Consumables:

Nitrogen, Carbon, Electricity, Propane, Miscellaneous
Residual Management:

Condensed Water, Condensed Organics, Filter Cake
Recycle

Feed Material
Moisture Content

(%»

36.3
30.0
25.0
20.0

X-TRAX Process
Feed Rate
(tons/day)

105
110
115
120

X»TRAX Treatment
Cost

(S/ton feed)

180
165
155
145

Notes for Table 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.
3) 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 site 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

Organic in Feed
Residence Time
Separation Temperature
Average Labor Rate
Propane
Electricity
Activated Carbon1

Nitrogen

Amount

0.1%
90 min
785°F

$30/hour
$0.65/therm
$0.10/kW-hr
$1.75/pound

$0.01 /cf

Notes: 1 Assumes carbon will be reactivated off-site

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

Item

Propane
Electricity
Carbon
Nitrogen
Condensed Organic
Condensed Water

Units

gallons
kW-hr
pounds
cubic feet
pounds
gallons

Amount Per Day @ Feed Moisture Indicated

@ 36.3%

3,428
13,672

250
72,000

210
5,617

@30%

3,166
12,240

250
72,000

220
3,857

@25%

2,957
11,050

250
72,000

230
2,350

@20%

2,717
9,720

250
72,000

240
697
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Appendix A

PCB CLP Data Packages
for Product 1 (BB2-03)
and Product 2 (BB2-04)



EMS HERITAGE LABORATORIES. INC.

7901 WMI Moms Street

Phont: 3172434304
FAX: 3177*3-0360

CASE NARRATIVE
GC GROUP

SAMPLE*

These samples were analyzed using the normal procedures with no modifications.
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SOIL PESTICIDE SURROGATE RECOVERY

EMS LABORATORIES, INC
Name: INDIANAPOLIS. IN 462M

Lab Code: 3o*7l

Level:(low/Bed)

Case No.:

Contract:
SAS No.: SOG No.:

SI

EPA
SAMPLE NO.

SI (OTHER<»>«i

ADVISORY
OjC LIMITS
(20-150)

I Column to be used to flag recovery values
« Values outside of QC limits

D Surrogates diluted out

of



MATRIX SPIXE/HA'IRTX WISE CCPI.ICME RECOVERY

EMS LABORATORIES, INC
Lab JT-»-e: INDIANAPOLIS. Contract:

I-utrix Spike Sanple I«*Ui

ARCCHIJ3R

,*0

SPIKE
ADDED

Tl

coxfi^nor

1—5 /fa-y^7 /

*«• f,*41a<

's&fntjx SPIKE
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*
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%
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20
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PESTICIDE METHOD BLANK SUMMARY

_ i Kane.:

^ab Ccaa:

EMS LABORATORIES. INC
INDIANAPOLIS. IN 46231

/ Case Ho.:

Contract;

SAS No.: SDG No.:

lib Sample ID: ALA
Matrix: (soil/water)
Date Extracted:

Date Analyzed (1):

Tiae Analyzed (1):

Instrument ID (1):

GC Coluan ID (1): Q/<-<

Lab File ID:

Level: (lov/ned)

Extraction: (SepF/Cont/Sonc) 5̂
Date Analyzed (2) : /?-?-^r

Tine Analyzed (2) :

Instnment ID (2):

GC Coluan ID (2) :
te.

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND HSC

| EPA LAB
SAMPLE ID

| DATE | DATE I

Oil
021
03 1 {£<62 £»r tc*d
041
051
OBIflfij.,,* tnfal'l
OT jjyttrf t-T-t-rrt
Q9 \U3.asa "a^^ff1

10lAA3.oY ^Wrfel'*
111
121
131
141
131
16!
171
Ul
191
201
211
221
231
241
251
261

A^» «.«
ATO e.t<
tLrSHQag
<LfM*n£ AflOf.
f.tW*eS jx&o-t
eLiWlDC*
LJlVt 90T
f,*4«IO«

e-i-Sttor.*

-

vom

a-'

mw^^mm

-91

/

\

,?•-
•

^

1 — Ok }

f

COMMENTS:

page _ of _
FORM TV PEST 1/8
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un UM Dfl USD
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PESTICIDE/PCS STANDARDS SUMMARY

• * Name:
Lab Codet

EMS LABORATORIES, INC
INDIANAPO: ' -31

Case No.:
Contract:
SAS No.: SDG No.

Instrument ID; e,c. CC Column ID:
| DATE(S) OF
| ANALYSIS
| TIME(S) OF
ANALYSIS

FROM:
TO:

FROM:'

I ————————
| COMPOUND
I

RT
WINDOW

TO: /a-./s-.

DATE Of ANALYSIS
TZXE OF ANALYSIS
EPA SAMPLE NO.
(STANDARD)

i i i —i—rICALIBRATIOHI RT |CALIBRATIONIQNTI %oFACTOR • • ———
jf^Stt* K IO

<.4g «.JQ^"

TeffT/ô '""

Aroclor-1016
Aroclor-1221~j
Aroclor-1232J____ ____ ____
ArOClOf-1242 I /o.y-7 I ,o.*o j ,„.«../
Aroclor-124t I 10. ̂T I H.-SO i ,».€.«/
Aroclor-1254 j /<.3«J I it. n I /T.SJ
Aroclor»1260"r ae.-r̂  I ao.c,T l"S?P
!__________I_____I I ,________„,_____,.________.
Under QNT Y/Ni enter Y if qoantltation vas perforaeti, N if not perforac
ID vust be less than or equal to 15.0% for quantitatienf and less thanar equal to 20.0% for confirmation.
fotat Determining that no compounds were found above the CRQL'is a fora of
piantitation, and therefore at least one coluan Bust meet the 15.0% criteria
tr Btilticoaponent analytes, the single largest peak that is characteristic
the component should be used to establish retention time and %D.

>*ntif ication of such analytes is based primarily on pattern recognition
•ego __. of _

FORM XX PEST 1/87
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EMS LABORATORIES. INC
PCB ANALYSIS-SOIL METHOD BLANK

ANALYSIS METHOD: SW846-8080

ANALYSIS DATE: ,3. 7-«)/

TEST CODE: cSc/.-z.

PREP DATE: / 2 - S - - 7 '

ANALYST:

PREP METHOD: SW846-3550

-PAR*-- COMPOUND " RESULT "~" "UNITS ~5ET. LIMIT"

558

559

560

561

562

563

564

Aroehlor

Arochlor

iirochlor

Aroehlor

Aroehlor

Aroehlop

Aroehlor

1.016 .

1221

1232

1242

1248

1254

126O

<O.4

<2.0

<0.4

<0.4

<O.4

<0.4

<0.4

nG/KG

nG/KG

nG/KG

nG/KG

nG/KG

nG/KG

nG/KG

1.0

5.0

1.0

1.0

1.0

1.0

1.0
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Pago C, • .' _ _

CMTULKTOR LA5 /tot*

DATE OF RUN 13 - l - l l

INSTRUMENT (,(, ECO T

i'MSL/UJOKATOiliiiS, INC
INDIANAPOLIS, TV /6231

CLP, GAS

REVIEWER:

DATE:

RECORDER:

DATE:
c/f

yj_i,
__ SAMPIE ci3V9od

QVQC
TYPE ______
PREP
fiflE 13- 3 - ?/

ANAMSr^^
PREP
PAGE I _i.
Df.VOL.
or wr. lo.o i

t
VOL.

ing/log

Aroclor-1016
Arocloi>-1221
Aroclor-1232
Arocloxw1242
Aroclor-1248
Aroclor-1254
Arocloi>1260
Arocloî -1262

be a

EXER.
POffCt

<t,0«--t—
/*g/l EOT.

RESUIITS UNITS LIMIT

Apt. MO JU <-0
1 '1

o.oi^< U.*S "
Mt. AOL •

0,020* 1.0
Atfl. AOL
1. I

ff'tfl^l '

' 3.0

IWJE % REPLEC.
Ml'B RBOOV. I«PL. 1 OONC

i.a

1.0
/.D

l.fk
1.0

a.o 1 O.O5O

REFERENCE NO. 05OI.JL

: 03 o/. 7

TO88115



Payts

CALCULATOR

CLP, GAS CHRCMATOGRAFfCf

/10*1

INDIANAPOLIS, ;N

OKIE OF RUN

INSTRUMENT t

VAL

SAMPIE
QVQC
TYPE
PREP
DATE

ANALYST
PREP
PACE I
IN.VOL.
or WT.

EFFECTIVE
FINAL VOL.

13 '-1-tl

»c ecn t

ANALYTE

c. i X*/ 907 Aroclor-1016
Aroclor-1221

Aroclor-1242
JS- 2 -JL Atoclor-1248

Aroclor-1254
QAF /zttl Aroclor-1260

Aroclor-1262
S 33p , k«»

REVIEWER: '^AJ^//^ • REOGRfXR:

DRTE: /.^/ / J / f// OWE: ___

ng/kg
EXTJR. /Jg/l CET. TRUE %
CONC. RESUmS UNTTS LDflT VAUJB RBOOV.

AtfL Af lU AO )La <.O

-H
AOU

o.oai-s
f t.

-4- 'r
AOL '

1.4
4(>t-
4-

a.aHtA

' J.o
l.<3
/.O
1.0
l.p
/.ft
/.O

o.oi 0.050 ta*5t

t.^Vq REFERENCE NO. OSOI.JL 3O~7 1

SDO-L
\

REPLJC.
REPL. 1 OOKC

Ol

•' 03 O/. 7

TW88115



Pago H - .' _ _

CALCULATOR

*£MS lAUOKATORiliS, INC
INDIANAPOLIS, TV /-5231

CLP, GAS CHRCKKTOGRAHCir

DATE OF RUN i3 ••?•*?<

INSnHUMQ/r &6 ggn t

VAL

SAMPLE
QA/QC
TYPE
PREP

our
PREP
PAGE i
IN.VOL.
or WT. io. n

S 330

9-
FINAL VOL. 5T>0 M L

ANMME

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

be a

REVIEWER: ^utt/

DME: X* t

EXIR.
ODNC. RESUIflS

AOL- AOL

Hr- -4-
£xj?*n *a •

A^C ADL.
0.231 II
6.03SZ OH

AOL 60 L
0.01 ft

REFERENCE NO. 6

//Ol*

t/J

vg/
«/
W

• **

t
•

— a

501. JL.

!__
/y/
tag

IS

f1

pFjmprPRt

DME: / /

cer. TRUE % REPLJC.
LIMIT VAUJE REOOV. REPL. 1 OONC

1.0
s.o
I.Q

, LO
1.0
'•p
/.ft
/.O

f l .Ol 0.040 tS°L

3o-r I

I*

<w/« : 03 o/. 7

TW88115



^6231
CLP, GAS CHRaWKXRAPJiy

CALCULATOR LA

kTE OF RUM

ETRUMENT

&

SAMPLE
QA/QC
TYPE
PREP
DATE

&%Jf% Y^VO^l^jTl^»^jX^£&

PREP
PAGE i
JH.V3L.
9r Wt .

FINAL VOL.

13 - T - 9 J

66 £ C f l t
J/tSTr 35" c^f ^

ANALOTE

c 1 3V 9o9 Arocloi>-1016
Axoclor-1221
Aroclox^l232
Aroclor-1242

^.p - 7/ Aroclor-1248
Aroclor-1254

one AC.ZZ Aroclor-1260
Aroclor-1262

5 flSfi b*B

/p./^"*
3Po „ L

REVIEHER: Prut* //fij^

DATE: /«* //«2

RECORDER:

/V.t DATE: / /
. 1

ng/kg :j
EJOR. pg/1 DET. TRUE % REPLIC. •!
OCNC. RESUinS UNITS LIMT VAIUE REOOV. REPL. 1 OQNC ^_'_

ifl«- A0t- AA )ta / P

1 1
i I

<!>. fl17fc 3.3 »
A<7L Aflu !

ao ill lot.tot. \
•I ' r

o.es&l ,

' 3.0
I.Q
LO
I.O
1.0
J.r»
1.0

A.Ol A.04O lOt'ta

REFERENCE NO. 63OI.1 ^7/
1

Te« • 03 O/. 7

TH88115



Pago

CAIOJIAIQR

iiMS LAUOKATORIliS, INC
INDIANAPOLIS, IN 46231

CLP, GAS CUROMNTOQRAHU
LA'S / to 21

DATE OF RUN

INSTRUMENT

VAL

SAMPIJ2
QA/QC
TYPE
PREP
f\x^nc*^JP\AE«

ANALYST
PREP
PAGE t
JN.VOL.
9F WTf

EFFECTIVE
FINAL VOL.

&C fC/1 T

AttfA Y VFPfUWJtljflr M~^a

£13*192? Aroclor-1016
Arodoi>-1221
Aroclor^l232
Aroclor̂ -1242

_lS-^'9l Aroclor-1248
Aroclor-1254

pflF /iw«* Arocloî -1260

5 33p t»c o

REVIEWER: 2»iMA' AuM-

DATE: y. J / / ^

RBOCRDER:

/>?/ DME: / /

mg/kg
E3CTO. Mg/1 DET. TRUE % REPLIC.
ODNC. RESUIflS ' PUTTS LIMIT VAUJB EESffl^. REPL. 1 OQNC

ACt- ACL A* /L» /.£>

-t-
0.35 a

AOL
0.13*1
e>. 117

AOL

-4- 'I'
It *
40L •'
37
1,f
AOU '*

<9. OVO^ ,

' 3.0
I.Q
LO
l.o
I.O
/.fi
1.0

«.0l 0,030 W*

/p-02a REFERENCE NO. 05OI.2. 3O~7 1

SDO-L
1

is

Tt,4 <w/c : 03 o/. 7

TW08115



l i i k 1 - -. .* < ; i j ( 1 > j i -, I i i•fcyjL- -•- _ ( ( "r^j^"'? '̂;;^
GUP, GAS CHROMATDGRAPiK

CALCULATOR (^ 3" /!*>»*

DATE OF RUN 1 3 • T • <? J

IKSTRUMENT 66 £ C f l T

YAL
SAMPIE /^Cfi
OA/QC
TYPE /£UO|
PREP
BflE is- -tl

ANALYST OAF /ztzi
PREP
PAGE 1 S 330
IN.VOL.
or VT«

EFFECTIVE
FINAL VOL. 5t>o « L

f
;

REVIEWER: L^<«^ /A'/-J REOORCER:

DATE: /J 7 /.i / V DA3E: / J

nq/toj
EXTR. /ig/1 CET. TRUE % REPLIC.

ANALYTQ CCflQt RESUIflS UNTT5 LIMT VAIIIE EPOQV. REPL. 1 CONC

Aroclor-1016 ^* JLa ».o
Aroclor-1221 ' j.o
Aroclor-1232 ,.n
Aroclor-1242 /o
Aroclor-1248 0. </•/<) •' i.o 0.450 y&o^.
Aroclor-1254 t.^
Aroclor-1260 A</<«4 /./^ o-*sc> /oVtt
Aroclor-1262 . /.o

*>* » ,' A.O! e.oflD
*

REFERENCE NO. 6SOI.JL J^>"7/
1

TW88115



2 . 6 3 4
3 . 4 5 0

.611

.

.

6.833
7.258

7.972

5.767

8.836

23.762

26 .229

107

HTGH

IH

20.737u-.m
22.317

22.797

24.672

-#4EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)

20



Sample Name
'.esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D709 HIGH
/DATA/LOOP/RESULT/PCB_3 0 71_0 01.RES

Page 2

i 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 Fri Dec 6, 1991 3:51:58

*************** **********AREA SUM************* ***i
RT
5.77
9.52
18.99
24.67

A
B

Area
390237
1820219
3324017
389496

A********************** *PEAK
RT

.61
2.63
3.45
5.77
6.83
7.26
7.97
8.84
9.22
9 .-5 2 A
9.77
10.24
10.56 A
10.92 A
11.20 A
11.38 , A
11.68
11.92 A
12.07 A
12.17 A
12.46
12.65
12.76
13.09
13.38
13.65
13.85
13.99 A
14.14 A
14.27
14.53
14.86
15.04
15.19
15.37
15.60

Area
211814
1830
5708

390237
9410
11243
5522

158724
6422
93392
1858
18009
40389B
138876
85912
53032
24616
220777
180318
186706
5563

255116
142209
340331
71900
7980
13269
174814
282494
517851
44048
274849
113506
278473
87165
7092

Code Amount
BV .3145
BV .0003
BV .0011
PV .1202 TCX
BV
PV
BB
BV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

.0018

.0021

.0010

.0295

.0012

.0433

.00.03

.0033

.1777

.0548
. .0399

.0136

.0046

.0869

.0398
3.0114
.0010
.0475
.0265
.0633
.0134
.0015
.0025
.0383
.0889
.0963
.0082
.0511
.0211
.0518
.0162
.0013

1248

1248
1248
1248
1248

1248
1248
1248

1248
1248

Amount Name
.120 TCX

3.595 1248
164255.400 1260
389496.200 DCB

AREAS *********************************
Name

21



Sample Name
•.esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D709 HIGH
/DATA/LOOP/RESULT/PCB_3071_001.RES

Name

Page 3

RT
15.
15.
16.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
18.
18.
18.
18.
16.
19.
19.
19.
19.
19.
19.
19.
20.
20,
20.
20.
20.
20.
20.
20.
21.
21,
21.
21.
21.
22.
22.
22.
22.
22.
23.
24.
26.

Total

76
95
14
28
37
50
88
97
13
29
40
72
85
04
23
59
83
99
26
40
47
60
70
77
86
05
18
29
47
59
74
89
99
27
38
51
59
70
01
32
48
80
92
76
67
23

B

B
B

B
B
B

B

B

B
B

Area
13852
69682
130994
55728
90312
276816
36044
202872
140759
9905

593721
39945
23409
86965
774143
319635
79276
724766
91000
15515
311558
179634
612S9
17664
56618
316013
179415
164229
40331
66480
707311
24071
31665
2742

380074
15327
154238
206778
14241
78009
7500

157608
14931
41860
389496
2279

Area :

Code
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W 164229
W
W
W
W
W
W
W
W
W 25
W
W
W
W
PV
W
BV
BB 389496
BV

12221636

Amount
.0026
.0130
.0244
.0104
.0168
.0515
.0067
.0377
.0262
.0018
.1104
.0074
.0044
.0162
.1440
.0595
.0147
.2684
.0169
.0029
.1133
.1054
.0114
.0033
.0105
.0926
.0580
.0000
.0075
.0124
.3925
.0045
.0059
.0005
.0803
.0029
.1862
.0814
.0026
.0145
.0014
.0293
.0028
.0078
.2000
.0004

1260

1260
1260

1260
1260
1260

1260

1260

1260
1260

DCB

Total i 553756.700

Report Time
Method
Report File

Mon Dec 9, 1991 11:32:03 am
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

22



^'—1.313

—- 3.468

.618

5.784 T<-«

la. 6.858
5Z- 7.275
•j* 7.988

8.852
3 • & J w 9.535
10.252

.181

14.001

10.570

11.931

26.229

703

16.506
16.977

17.405

19.000
1$9*S8
i§,S§9
20.741

22.801

24.674

tfcEMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)

23



Samp-1 e Name
esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

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

Page 2

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 Fri Dec 6, 1991 4:35:38

*************************AREA SUM**********************************
NameRT Area

5.78 391836
9.53 A 940767
19.00 B 1680509
24.67 370273

*********************** PEAK
RT

.62
1.31
3.47
5.78
6.86
7.27
7.99
6.85
9.23
9.. 53
9.78
10.25
10.57
10.94
11.21
3,1 .40
11.69
11.93
12.08
12.18
12.67
12.78
13.10
13.39
13.66
13.86
14.00
14.15
14.29
14.53
14.87
15.05
15.20
15.38
15.61
15.77

A

A
A
A
A

A
A
A

A
A

Area
171223
2434
10766
391836
4186
6108
3018
86967
3331
49194
1857
9088

203565
73045
43408
28187
12439
120519
96671
99037
133387
73871
173170
36914
4168
6532
85741
141402
266896
25558
127136
60729
149372
47056
4384
7516

Code
BV
PB
BV
BV
W
W
BB
BV
W
PV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

Amount
.121 TCX

1.898 1248
82016.310 1260
370273.500 DCB

AREAS *************
Amount

.2543

.0005

.0020

. 1207

. 0008

.0011

. 0006

.0162

.0006

.0228

.0003

.0017

.0896

.0288

.0202

.0072

.0023

.0475

.0213
1.5974
.0248
.0137
.0322
.0069
.0008
.0012
.0188
.0445
.0496
.0048
.0236
.0113
.0278
.0088
.0008
.0014

TCX

1248

1248
1248
1248
1248

1248
1248
1248

—

1248
1248

Name

24



Sample Name
'.esult File

26.23

Total Area

Report Time
ethod
Report File

EMS LABORATORIES. INC. INDIANAPOLIS IN

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

Name

Page 3

15.
16.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
18.
18.
18.
18.
19.
19.
19.
19.
19.
19.
19.
19.
20.
20.
20.
20.
20.
20.
20.
20.
21.
21.
21.
21.
22.
22.
22.
22.
22.
23.
24.

RT
96
15
29
37.
51
88
98
14
30
40
73
86
05
23
60
83
00 B
26
40
48 B
61 B
71
77
86
06 B
19 B
30 B
47
60
74 B
89
99
39 B
51
59 B
70 B
02
32
48
80
92
76
67

Area
35612
64561
27304
48825
138804
17504
106429
73553
4904

313406
21259
12611
44668
409261
163075
41996
366934
50200
8533

164441
92794
30959
8667
29701
161027
93044
82003
21906
33404
355735
14437
18967
181046
84S3
78716
104770
7509
38124
4127
74979
8232
21037
370273

Code Amount
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
PV
W
BV
BB

.0066

.0120

.0051

.0091

.0258

.0033

.0198

.0137

.0009

.0583

.0040

.0023

.0083

.0761

.0303

.0078

.1359

.0093

.0016

.0598

.0545

.0058

.0016

.0055

.0472

.0301
82002.8400

.0041

.0062

.1974

.0027

.0035

.0382

.0016
12.8538

.0413

.0014

.0071

.0008

.0139

.0015

.0039
370273.5000

1260

1260
1260

1260
1260
1260

1260

1260

1260
1260

DCB
2143 BV .0004

6716644 Total mg/L

Mon Dec 9, 1991 11:46:52 am
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

452292.600

25



.617
' l . 323

2.638
3 . 4 6 0

5.778 o.c5~

6 . 8 5 2
7. 265

8.849

u
Ii-
(-

h
i

10.566 o./oo

1TT8.999
19.477

26.223

/3t,£> OJOO

20.739

24.669

r

I i

r i
a Mama r>?1

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 *6 DB-5 (fused silica/capillary)

26



Sample Name
Result File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D711 LOW
/DATA/LOOP/RESULT/PCB_3 071_00 3.RES

Page

i 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 Fri Dec 6, 19-91 5:19:17

*************************AREA SUM****************************** ****
RT Area Amount Name
5.78 391169 .120 TCX
9.53 A 256449 .515 1248

19.00 B 350306 17521.130 1260
24.67 366975 366974.700 DCB

************************ PEAK AREAS *********************************
RT

.62
1.32
2.64
3.46
5.78
6.85
7.27
8.85
9.53 A
9.77

10.25
10.57 A
10.93 A
11.20 A
11.39 A
11.69
11.93 A
12.08 A
12.18 A
12.67
12.77
13.10
13.39
13.86
14.00 A
14.15 A
14.28
14.53
14.87
15.05
15.20
15.38
15.76
15.95
16.14
16.28

Area
124275

2190
1953
15422
391169
3938
1864
24439
14032
1815
3512
54178
20860
13352
7522
3387
33460
26586
26810
36311
21565
46095
10268
1744
22063
37586
68420
7578
32497
15532
36680
12327
1858
8980
15574
6826

Code
BV
PB
BV
BV
BV
W
BV
BV
BV
W
BV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

Amount Name
.1845
.0004
.0004
.0029
. 1205
.0007
.0003
. 0045
.0065
.0003
.0007
.0238
.0082
.0062
.0019
.0006
.0132
.0059
.4324
.0068
.0040
.0086
.0019
.0003
.0048
.0118
.0127
.0014
.0060
.0029
.0068
.0023
.0003
.0017
.0029
.0013

TCX

1248

1248
1248
1248
1248

1248
1248
1248

—

1248
1248

27



Sample Name
Result File

Total Area

Report Time
Method
Report File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D711 LOW
/DATA/LOOP/RESULT/PCB_3071_003.RES

Name

Page 3

RT
16. 37
16. 50
16.88
16.97
17. 14
17.40
17.72
17.85
18.04
18.23
18.60
18.83
19.00 B
19.26
19.40
19.48 B
19.61 B
19.70
19.86
20.06 B
20. 18 B
20.29 B
20.46
20.59
20.74 B
20.88
20.99
21.39 B
21.50
21.59 B
21.70 B
22.01
22.32
22.80
22.91
23.76
24.67
26.22

Area
10853
32007
4255

23121
15671
73047
4591
2501
8988
93157
34857
9105
75292
11560
1905
36940
19964
8617
6477
34023
19871
17518
4874
7006

" 72862
3327
4451
34983
1823
16798
22055
1465
7552
15732
2594
6740

366975
2138

Code Amount
W
w
PV
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w *
w
W 4
w «
w
PV »
BV .4
VB
BV»
BB
BV

.0020

.0060

. 0008

.0043

. 0029

. 0136

.0009

.0005

.0017

.0173

.0065

.0017

.0279

.0022

.0004

.0134

.0117

.0016

.0012

. 0100

.0064
17518.2600

.0009

.0013

.0404

.0006

.0008

.0074

.0003
2.7431
.0087
.0003
.0014
.0029
.0005
.0013

366974.7000
.000*

1260

1260
1260

1260
1260
1260

1260

1260

1260
1260

OCB

2268366 Total mg/L 384496.700

Mon Dec 9, 1991 12:50:30 pro
/DATA/LOOP/METHOD/PCB8IAJ. MTH
/DATA/LOOP/FORMAT/EMS.FMT

2S



2.637
3 .459

.623

- I

5.778 re* a.»5"

6.852

8.851

.090

20.740
387

_ 22.317
I ';__ 22.799u i

L, 23.760
?

24.669

26.224

\riTDv r.nw 2S
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D712 VERY LOW
/DATA/LOOP/RESULT/PCB_3 0 71_0 0 4.RES

Page 2

1 uL injection on INST 9004 *6 DB-5 ffused 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 6:03:02

******************** *****AREA SUM******** ************** ************
RT

5.78
9.53 A

19.00 B
24.67

Area
394424
106452
186164
370763

Amount
.121 TCX
.219 1248

9270.697 1260
370763.100 DCB

Name

************************ PEAK AREAS **********

2
3
5
6
8
9
9

10
10
11
11
11
11
12
12.
12
12
13
13
14
14
14
14
14
15
15
15
IS
16
16
16
16
16
16
17

RT
.62
.64
.46
.78
.85
.85
. 53 A
.78
.57 A
.94 A
.21 A
.39 A
.69
.93 A
..08 A
.18 A
.67
.77
.10
.39
.00 A
.16 A
.29
.53
.87
.05
.20
.37
.95
.14
.28
.37
.50
.88
.97
.14

Area
115398

1856
5418

394424
4293
10504
5761
1839
22152
8399
4899
3234
1406
15025
11377
11490
15545
8388
18883
3932
8963

15151
30133
2784
12403
6691
17296
4834
3722
6707
2817
5645

14353
1647

11966
8030

Code
BV
BV
BV
BV
BV
BV
BV
W
PV
W
w
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
PV
W
w
w
w
PV
w
w

Amount
.1714
. 0003
.0010
.1215
. 0008
.0020
. 0027
.0003
.0097
.0033
.0023
.0008
.0003
.0059
.0025
.1853
.0029
.0016
.0035
.0007
.0020
.0048
.0056
.0005
.0023
.0012
.0032
.0009
.0007
.0012
.0005
.0011
.0027
.0003
.0022
.0015

TCX

1248

1248
1248
1248
1248

1248
1248
1248

1248 -
1248

Name
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Sample Name
Result File

Total Area

Report Time
Method
Report File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D712 VERY LOW
/DATA/LOOP/RESULT/PCB_3071_004.RES

Name

Page 3

RT
17
17
IS
18
18
18
19
19
19
19
19
19
20
20
20
20
20
20
21
21
21
22
22
23
24
26

.40

.72

.04

.23

. 60

.83

.00

.25

.48

.61

.70

.86

.06

.18
,29
.59
.74
.99
T39
.59
.70
.32
.80
.76
.67
.22

B

B
B

B
B
B

B

B
B
B

Area
37310
2S08
4593
47873
18488
4934
38512
6429
20705
10615
4571
3677
17866
10512
9269
3754
39517
2442
18955
882a

11384
4017
7110
4327

370763
2114

Code Amount
W
W
PV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
BV
BV
BV
BB
BV

.0069

.0005

.0009

.0089

.0034

.0009

.0143

.0012

.0075

.0062

.0009

.0007

.0052

.0034
9269.1890

.0007

.0219

.0005

.0040
1.4416
.0045
.0007
.0013
.0008

370763.1000
.0004

1260

1260
1260

1260
1260
1260

1260

1260
1260
1260

DCB

1528442 Total mg/L

Mon Dec 9, 1991 1:02:43 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

380034.300

31



2 .637
J. 461

. 596

5.779 T «.»ST>

7.267

8 .850

26 .226

13.101

/0/C,

24.672

1nt c
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)

32



Sample Name
esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D702 1016
/DATA/LOOP/RESULT/PCB_3Q71_OOS.RES

Page 2

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 f3.5 mL/min)
Injected on Fri Dec 6, 1991 6:46:43

*************************AREA SUM**********************************
RT Area Amount Name

5.78 393835 .121 TCX
9.53 A 949572 1.559 1248
24.67 350460 350459.600 DCB

************************ PEAK r *******
RT

. 60
2.64
3.46
5.78
6. 69
6.85
7.06
7.27
7.98
8.70
8.85
9.23
9. 53 A
9.78

10.03
10.25
10.57 A
10.93 A
11.21 A
11.39 A
11.69
11.93 A
12.08 A
12.18 A
12.48
12.67
12.77
13.10
13.39
13.66
13.86
14.00 A
14.16 A
14.29
14.53
14.87
15.05

Area
976068

1828
4878

393835
13595
4472
17986
88957
12658
1296

197477
17570
118681

1953
3110
41280
294739
137424
78348
31284
13130
84693
77870
75086
7107

101459
74510
130419
30967
4946
3472
19895
31552
42422
7760
4422
5513

Code Amount
BV
BV
BV
PV
BV
W
W
W
BV
BV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

1.4494
.0003
.0009
.1213
.0025
.0008
.0033
.0165
.0024
.0002
.0367
.0033
.0550
.0004
.0006
.0077
.1297
.0542
.0364
.0080
.0024
.0333
.0172

1.2111
. .0013

.0189

.0139

.0243

.0058

.0009

.0006

.0044

.0099

.0079

.0014

.0008

.0010

TCX

1248

1240 to It,
1248
1248
1248

1248 -
1248
1248

1248
1248

Name
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D702 1016
/DATA/LOOP/RESULT/PCB_3 0 71_0 0 5.RES

Name

Page 3

RT
15. 20
23.76
24.67
26.23

Total Area

Area
2476
1275

350460
2017

Code
W
BB
BB 350459
BV

3508888

Amount
. 0005
.0002
.6000 DCB
.0004

Total 350462.900

Report Time
Method
Report File

Mon Dec 9, 1991 1:09:57 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

: D703 1221
: /DATA/LOOP/RESULT/PCB_3071_006.RES

Page 2

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 7:30:23

*********** **************AREA SUM* *********************************
RT
5.78
9.53 A

19.00 B
24.67

*************
RT

.61
2.64
2.98
3.46
3.90 y
5.11 J
5.78
6.69 u
6.85
7.06 J
7.27 j
8.69
8.90
9.22
9.53 A
9.78

10.25
10.32
10.57 A
10.93 A
11.21 A
11.93 A
12.48
12.66
12.77
13.10
14.31
15.20
16.51
16.98
17.41
18.24
18.60
19.00 B
19.48 B
20.06 B

Area
401768
30964
7735

371730

********** *PEAK
Area Code
189331 BV
6854 BV
3546 W
8803 W
48409 W
12152 BV
401768 PV
44412 BV
4965 W
34152 W
120691 W
7782 BV
25321 W
1665 W
7038 PV
1784 W
1383 PV
1820 W
12473 PV
6708 W
3161 PV
1583 BV
31497 BV
3492 W
3969 W
2169 W
4025 W
2790 W
1990 W
1548 BV
4756 BV
5116 W
1971 W
3581 W
1327 PV
1071 BV

Amount Name
.124 TCX
.013 1248
.003 1260

371730.300 DCB

AREAS *********************************
Amount Name

.2811

.0013

.0007

.0016

. 0090

.0023

.1237 TCX

.0083

.0009

.0064

.0225 »•*•£! 7«r^«U-

.0014

.0047

.0003

.0033 1248

.0003

.0003

.0003

.0055 1248

.0026 1248

.0015 1248 -

.0006 1246

.0059

.0006

.0007

.0004

.0007

.0005

.0004

.0003

.0009

.0010

.0004

.0013 1260

.0005 1260

.0003 1260
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Sample Name
'.esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D703 1221
/DATA/LOOP/RESULT/PCB_3 0 71_0 0 6.RES

Name

Page 3

RT
20.75 B
21.27
23.76
24. 67

Area Code Amount
1756 BV .0010 1260
1263 BV .0002
1830 BV .0003

371730 BB 371730.3000 DCB
26.23

Total Area

Report Time
Method
Report File

2179 BV .0004

1393863 Total mg/L 371730.800

Mon Dec 9, 1991 1:17:12 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

3?



. 646

;
; 2 .701
'-, 3.517
f*™

r~ ~
'-„ 5.149

3.952

5.814 o.OSO

«-7° 9:Zii 7 . 2 9 2

8.879
9 . 5 4 4

1u. 10.580

^81 13. ih678

l*4lg§2
14.879

17.470

i r
19.010

19.486
20 .065

20.749
21.394

23.767

24.678 0<-& 0.

26.234
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EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D704 1232
/DATA/LOOP/RESULT/PCB_3071_007.RES

Page 2

l 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 Fri Dec 6, 1991 8:14:01

************************ *AREA SUM* *********************************
RT Area Amount Name

9.54 A 477722 .685 1248
19.01 B 11272 .004 1260
24.68 365280 365279.700 DCB

AREAS *********************************
NameRT

.65
2.70
3.52
3.95
5.15
5.81
6.72
6.87
7.09
7.29
8.00
8.71
8.88
9.24
9.54 A
9.79

10.26
10.58 A
10.95 A
11.22 A
11.41 A
11.70
11.94 A
12.09 A
12.20 A
12.68
12.78
13.11
13.40
13.67
13.87
14.01 A
14.16 A
14.28
14.55
14.88
15.06

Area
588788
2728
8028
28071
7958

406441
28409
4604
24597
102873

5911
4518

105744
8402
59048
1898
19838
136581
65972
36652
13353
5792
39345
34568
31682
46577
35458
56385
14612
2762
2326
20978
39544
49898
7555
34807
9477

Code Amount I
BV
BV
BV
W
BV
PV
BV
W
W
W
BV
BV
.W
W
PV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

.8743

.0005

.0015

.0052

.0015

.0756 re:*

.0053

.0009

.0046

.0191

.0011

.0008

.0197

.0016

.0274 1248

.0004

.0037

.0601 4S*0 \Vkl

.0260 1248

.0170 1248

.0034 1248

.0011 -

.0155 1248

.0076 1248

.5110 1248

.0087

.0066

.0105

.0027

.0005

.0004

.0046 1248

.0124 1248

.0093

.0014

.0065

.0018
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Sample Name
esult File

26.23

Total Area

Report Time
Method
Report File

CMS LABORATORIES, INC. INDIANAPOLIS IN

0704 1232
/DATA/LOOP/RESULT/PCB_3071_007.RES

Name

Page 3

RT
15.21
15.39
15.96
16. 15
16.29
16.51
16.89
17.47
18.28
18.61
19.01 B
19.49 B
20.07 B
20.75 B
21.39 B
23.77
24.68

Area
11876
7586
5790
8048
5284
13795
3434
8604
8738
1698
3614
1476
1304
3217
1661
2089

365280

Code Amount
W
W
W
W
W
W
PV
W
PV
W
W
PV
BV
PV
W
BV
BB

.0022

.0014

.0011

.0015

.0010

.0026

.0006

.0016

.0016

.0003

.0013

.0005

.0004

.0018

.0004

.0004
365279.7000

1260
1260
1260
1260
1260

DCB
2093 BV 0004

2547770 Total mg/L

Mon Dec 9, 1991 1:21:48 pm
/DATA/LOOP/METHOD/PCB8LAJ. MTH
/DATA/LOOP/FORMAT/EMS.FMT

365281.500

40



3. 519

'_,_ 8.000

23.762

- 1
26.227

(- I

5.811 o.o5~o

7.288

.274 14.157
14.872

10.574 .500

13.105

24.672 0.050

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
Result File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D907 1242
/DATA/LOOP/RESULT/PCB_3 0 71_0 0 8.RES

Page 2

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 Fri Dec 6, 1991 8:57:41

*************** **********AREA SUM**********************************
NameRT Area Amount

9.54 A 841839 1.235 1248
19.00 B 27580 1329.942 1260
24.67 357512 357512.400 DCB

********************** * *PEAK AREAS *************i
RT

.67
3.52
5.81
6.71
6.87
7.08
7.29
8.00
8.87
9.24
9.54 A
9.79

10.04
10.26
10.57 A
10.94 A
11.21 A
11.40 A
11.70
11.94 A
12.08 A
12.19 A
12.49
12.67
12.77
13.11
13.40
13.66
13.86
14.00 A
14.16 A
14.27
14.54
14.87
15.05
15.20
15.38

Area
151821
10533
406240
11101
4658
14998
75330
10555
166096
14461
99885
2047
2447
34315
240710
113515
64766
24416
10469
68085
61692
57680
3535
81534
62919
102582
25871
5161
4474
39307
71784
90984
13762
64880
17812
22294
14911

Code
BV
BV
BV
BV
W
W
W *
BV
W *
W
W *
W
W
W
W *
W *
W*
W
W
W *
W *
W *
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

Amount
.2254
.0020
.0756
.0021
.0009
.0028
.0140
.0020
.0309
.0027
.0463
.0004
.0005
.0064
.1059
.0448
.0301
.0063
.0019
.0268
.0136
.9303
.0007
.0152
.0117
.0191
.0048
.0010
.0008
.0086
.0226
.0169
.0026
.0121
.0033
.0041
.0028

ft*

1248

.1318 fm
1248
1248
1248

1248
1248
1248 -

1248
1248

[***
Name
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Sample Name
lesulf File

EMS LABORATORIES. INC. INDIANAPOLIS IN

0907 1242
/DATA/LOOP/RESULT/PCB_3071_008.RES

Name

Page 3

RT
15.
15.
16.
16.
16.
16.
16.
17.
17.
17.
18.
18.
19.
19.
19.
20.
20.
20.
20.
21.
21.
21.
22.
23.
2* 1
26.

Total

77
96
15
29
51
88
97
15
30
46
28
61
00
48
61
06
19
29
74
39
59
70
80
76
67
23

B
B
B
B
B
B
B
B
B
B

Area
3207

11769
16448
10506
27629
7437
2166
1814
1265

19218
16312
3387
5219
3732
1020
2978
1483
1330
5323
1930
2199
2367
1393
1941

357512
2027

Code Amount
W
W
W
W
W
W
W
W
W
W
PV
W
W
PV
W
BV
W
W
PV
W
W
W
BV
BV
BB
BV

Area :

. 0006

.0022

.0031

. 0020

.0051

.0014

.0004

.0003

.0002

.0036

.0030

.0006

.0019

.0014

.0006

.0009

.0005
1329.5740

.0030

.0004

.3591

.0009

.0003

.0004
357512.4000

.0004

1260
1260
1260
1260
1260
1260
1260
1260
1260
1260

DCB

2779238 Total

Report Time
Method
Report File

Mon Dec 9, 1991 1:31:51 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

358844.100
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3.515

.636

5 .805

6.872
7.287
7.997

8.862
9 .540

10.256

23.761

10.573

H.93-3
12.668

13.106
14'001

14.870

26 .225

24.671

TC * ex.SO

o .oso

o Matn»

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 *6 DB-5 (fused silica/capillary)
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Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D706 1248
/DATA/LOOP/RESULT/PCB_3 0 71_0 0 9.RES

Page 2

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 Fri Dec 6, 1991 9:41:19

************************ *AREA SUM* *********************************
RT Area Amount Name

9.54 A 953616 1.931 1248
19.00 B 68364 3375.745 1260
24.67 352021 352021.200 DCB

Name
»**

3
5
6
7
8
8
9
9
9

10
10
10
11
11
11
11
U
12
12
12
12
13
13
13
13
14
14
14
14
14
15
15
15
15
15
15

*******!

RT
.64
.52
.80
.87
.29
.00
.86
.24
.54
.78
.26
.57
.94
.21
.40
.69
.93
,08
.18
.4.8
.67
.78
.11
.40
.66
.86
.00
.15
.27
.53
.87
.05
.20
.38
.61
.77
.95

A

A
A
A
A

A
A
A

A
A

t************PEAK AREAS**********)
Area Code Amount
303789 BV .4511
4733 BV .0009

397442 BV .0739 -rt*
4605
5590
3108
88483
3386
50203
2274
9239

206454
74408
44052
29223
13013
116700
98977
100856
41164
140328
78435
179379
39264
5035
7264
88330
144413
198817
25807
132426
40809
54997
44132

4071
6795
30720

BV
W
BB
BV
W
PV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

.0009

.0010

.0006

.0165

.0006

.0233

.0004

.0017

.0908

.0293

.0205

.0075

.0024

.0460

.0218
1.6267
.0077
.0261
.0146
.0334
.0073
.0009
.0014
.0194
.0454
.0370
.0048
.0246
.0076
.0102
.0082
.0008
.0013
.0057

1248

1248
1248
1248
1248

1248
1248
1248

1248
1248
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Sample Name
lesult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

0706 1248
/DATA/LOOP/RESULT/PCB_3 0 71_0 0 9.RES

Name

Page 3

RT
16.
16.
16.
16.
17.
17.
17.
17.
18.
18.
18.
19.
19.
19.
19.
19.
20.
20.
20.
20.
20.
21.
21.
21.
22.
22.
23.
24.
26.

Total

14
28
50
88
16
30
46
80
05
28
60
00
25
48
61
71
06
19
30
59
74
39
59
70
32
80
76
67
22

B

B
B

B
B
B

B
B
B
B

Area
43323
32450
79092
23713
4312
3696
59485
5598
1751
52353
6080
18398
2541
5211
2741
3565
4757
2907
3375
892

14388
8718
3200
4670
2013
4606
2524

352021
2019

Code Amount
W
W
W
W
W
W
W
W
W
PV
W
W
W
W
W
W
PV
W
W
PV
PV
W
W
W
BV
BV
BB
BB
BV

Area :

.0081

. 0060

.0147

.0044

.0008

.0007

.0111

.0010

.0003

.0097

.0011

.0068

.0005

.0019

.0016

.0007

.0014

.0009
3375.1980

.0002

.0080

.0018

.5226

.0018

.0004

.0009

.0005
352021.2000

.0004

1260

1260
1260

1260
1260
1260

1260
1260
1260
1260

PCB

3569122 Total i

Report Time
Method
Report File

: Morx Dec 9, 1991 1:52:44 pm
: /DATA/LOOP/METHOD/PCB8LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT -

355399.700
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.671

3. 537

6.885

5.823 TCf-

8.876

9.794
10.571

10.989
11.406

11.938

23.762

26.228

I
1 •>

14.308

17.458
18.244
19.-002

24.674

0.500

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D707 1254
/DATA/LOOP/RESULT/PCB_3 0 71_010.RES

Page 2

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 Fri Dec 6, 1991 10:24:57

************************ *AREA SUM* *********************************
RT

10.57 A
19.00 B
24.67

r***********
RT

.67
3.54
5.82
6.89
8.88
9.79
10.57 A
10.99
11.41 A
11.94 A
12.0.9 A
12.48
12.67
13.12
15.40
13.87
14.01 A
14.16 A
14.31
14.54
14.88
15.05
15.20
15.38
15.61
15.77
15.96 J
16.15 /
16.29
16.37
16.51 j
16.88
16.98
17.14
17.30
17.46 /
17.73

Area
252090
431967
269112

i *********** P EAK
Area Code
304382 BV
4843 BV

382317 BV
4705 W
2773 BV
1968 W
5984 BV
4254 PV
1289 W

104638 BV
40790 W
27895 W
73295 W
29460 W
7759 W
1614 PV
21728 W
77661 W
195794 W
37302 W
15675 W
116900 W
213625 W
96778 W
6978 W
17484 W
80869 W
151893 W
47990 W
26475 W
291263 W
35195 W
32974 W
45632 W
18380 W
298348 W
23849 W

Amount Name
.082 1248

34554.160 1260
269111.900 DCB

AREAS *********************************
Amount Name

.4520

.0009

.0711 TC*

.0009

.0005

.0004

.0026 1248

.0008

.0003 1248

.0412 1248

.0090 1248

.0052

.0136

.0055

.0014

.0003

.0048 1248

.0244 1248

.0364

.0069

.0029

.0217 . -

.0397

.0180

.0013

.0033

.0150

.0283

.0089

.0049

.0542

.0065

.0061

.0085

. 0034

.0555

.0044
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D707 1254
/DATA/LOOP/RESULT/PCB_3 0 71_010.RES

Name

Page 3

17
18
18
18
18
18
1?
19
19
19
19
19
20
20
20
20
20
20
20
21
21
21
21
22
22
22
23
2.4

RT
.86
.05.24 y
.59
.78
.85
i 00
.21
.37
.48
.61
.71
.06
.19
.32
.45
.59
.74
.88
.27
.39
.59
.70
.01
.32
.80
.76
• 67

B /

B
B

B
B
B

B

B
B
B

Area
21477
29631
302532
52069
19163
22676
274226
29050
5226

15616
11009
71751
1848S
11624
34554
10041
5736
34220
2391
2050

• 26759
2332
3142
1356
1007
1949
1837

269112

Code Amount
W .0040
W .0055
W .0563 ,<aG*j
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
PV
BB
BV
BB

. 0097

.0036

. 0042

. 1016

.0054

. 0010

.0057

.0065

.0133

.0054

.0038
34553.6300

.0019

.0011

.0190

.0004

.0004

.0057

.3809

.0012

.0003

.0002

.0004

.0003
269111. 9000

1260

1260
1260

1260
1260
1260

1260

1260
1260
1260

PCB
26.23

Total Area

Report Time
Method
Report File

1535 BV .0003

4133312 Total mg/L

Mon Dec 9, 1991 2:22:38 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS. FMT -

303667.100

4S



.661

3 . 5 3 9

5.826

6 .887

f-
i
I-

., 9 . 7 9 2
i, 10.579

16.977
17.403

20.737 0.500

71.700

24.672

I 2 6 . 2 2 7

I -^garni-il* Mama

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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Sample Name
Result File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D708 1260
/DATA/LOOP/RESULT/PCB_3 071_011.RES

Page 2

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 Fri Dec 6, 1991 11:08:39

************************ *AREA SUM* *********************************
RT Area Amount

10.58 A 12665 .005
19.00 B 1642846 80626.220
24.67 325416 325416.200

************************ PEAK AREAS ********
RT

.66
3.54
5.83
6.89
9.79

10.58 A
11.94 A
12.68
14.16 A
14.31
15.00
'15.20
15.38
15.96
16.15
16.37
16.51
16.98
17.14
17.40
17.73
17.85
18.05
18.23
18.59
18.83
19.00 B
19.26
19.40
19.48 B
19.61 B
19.71
19.86
20.06 B
20.18 B
20.29 B
20.47

Area Code Amount
284233 BV

3180 BV
397009 BV
4717 W
1925 W
1670 BV
9743 BV
2018 W
1252 PV
84828 W
22200 W
105932 W
5171 W
6049 PV
23646 W
46422 W
64252 W
103937 W
73262 W
266675 W
18657 W
8427 W
43905 W
369990 W
162842 W
40581 W
359631 W
49774 W
8444 W

165789 W
92991 W
37096 W
29701 W
161085 W
92596 W
80613 W
21489 W

.4221

.0006

.0738

.0009

.0004

.0007

.0038

.0004

.0004

.0158

.0041

.0197

.0010

.0011

.0044

.0086

.0120

.0193

.0136

.0*96

.0035

.0016

.0082

.0688

.0303

.0075

.1332

.0093

.0016

.0603

.0546

.0069

.0055

.0472

.0299
80613.3700

.0040

TC*

1248
1248

1248

1260

1260
1260

1260
1260
1260

Name
1248
1260
DCB

Name
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Sample Name
'esult File

Total Area

Report Time
Method
Report File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D708 1260
/DATA/LOOP/RESULT/PCB_3071_011.RES

Name

Page 3

20
20
20
20
21
21
21
21
22
22
22
22
22
23
24
26

RT
.59
.74 B
.88
.99
. 38 B
.51
. 59 B
.70 B
.01
. 32
.48
.80
.92
.76
.67
.23

Area
32904
345696
13610
18148
171050
7903

75136
98259
6619

34533
3635

64852
6892
17663
325416
1842

Code Amount
W .0061
W .1919 1260
W
W
W
W
W
W
W
W
W
PV
W
BB
BB
BV

.0025

.0034

.0361

. 0015
12.2692

. 0387

.0012

.0064

.0007

.0121

.0013

. 0033
325416.2000

.0003

1260

1260
1260

DCB

4475893 Total mg/L

Mon Dec 9, 1991 2:33:44 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

406043 .200
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6.884

9.793
10.582

. 660

5.819

L t
12.488

\ 23.764

26.228

— ' -•' C a mi-» 1 »

24.674

5*>
0

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

BLA 683 S230
/DATA/LOOP/RESULT/PCB_3 071_012.RES

Page 2

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 11:52:15

************************ *AREA
RT Area

10.56 A 1849
24.67 325063

SUM* *****:

Amount
. 001

325062.900

r*********************

Name
1248
DCB

* *** ft

.

1.
5,
6.
9.
10.
12.
23.
24.
26.

Total

*******
RT
66
32
82
88
79
58 A
49
76
67
23

Area

********>
Area
329068
4099

380544
4273
1825
1849
3366
1107

325063
1839

:

t *** tPEAK AREAS *********************************
Code Amount Name

BV
PV
PV
BV
BV
BV
BV
BB
BB
BV

.4886

.0008

.0708 TCH

.0008

.0003

.0008 1248

. 0006

. 0002
325062.9000 DCB

.0003

1053034 Total mg/L :• 325063.400

Report Time
Method
Report File

Sat Dec 7, 1991 12:36:08 am
/DATA/LOOP/METHOD/PCB8.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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6. 891

9.797
L, 10.586

11.947

.668

5.831

15 .005
14.318

15.209

i 16.985

L 26.234

19.486
20.064

17.412
18.239

20.746

24.679

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



;ample Name
ssu.it File

EMS LABORATORIES, INC. INDIANAPOLIS IN

STD 695 S230
/DATA/LOOP/RESULT/PCB_3 0 71_013.RES

Page 2

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 12:35:53

« * ***********************AREA SUM*********************** ***********
RT Area Amount

10.59 A 5759 .002
19.01 B 594386 28358.550
24.68 332506 332505.700

************************ PEAK AREAS *********
RT

.67
5.83
6.89
9.80

10.59 A
11.95 A
12.49
12.68
14. 32
15.01

. 15.21
15.96
16.16
16.38
16.52
16.99
17.15
17.41
17.73
17.86
18.06
18.24
18.61
18.83
19.01 B
19.26
19.41
19.49 B
19.61 B
19.71
19.87
20.06 B
20.19 B
20.30 B
20.47
20.60
20.75 B

Area
337143
390531
4918
1949
2958
2800
1158
726

29013
5322

33134
1355
6050
17323
17876

" 39451
26010
98580
6237
2750
15094
135089
60051
14067
117482
18666
3176
65243
34142
10946
11225
61073
35586
28353
7850
12205
127286

Code Amount
BV
BV
W
W
BV
BV
BV
PV
W
W
W
BV
W
W
W
PV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

.5006

.0726

.0009

. 0004

.0013

.0011

. 0002

.0001

.0054

.0010

.0062

.0003

.0011

.0032

.0033

.0073

.0048

.0183

.0012

.0005

.0028

.0251

.0112

.0026

.0435

.0035

.0006

.0237

.0200

.0020

.0021

.0179

.0115
28353.4900

.0015

.0023

.0706

T̂ f-

1248
1248

1260

1260
1260

1260
1260
1260

1260

Name
1248
1260
DCB

t*******************
Name
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Sample Name
'esult File

Total Area

Report Time
Method
Report File

EMS LABORATORIES, INC. INDIANAPOLIS IN

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

Name

Page 3

20
21
21
21
21
?1
21
22
22
22
22
22
23
24
26

RT
.89
.00
.28
. 39 B
.51
.60 B
.71 B
.02
. 32
.48
.81
.92
.77
.68
.23

Area
5280
7205
2127
58955
2997
29660
36605
2344
14253

1501
25658
3428
10296
332506

1889

Code Amount
w
w
W
w
w
w
w
w
w
w
PV
VB
BV
BB
BV

.0010

.0013

.0004

.0124

.0006
4.8433
.0144
.0004
.0027
.0003
.0048
.0006
.0019

332505 .7000
.0004

1260

1260
1260

DCB

2317520 Total mg/L 360864.900

Mon Dec 9, 1991 4:15:38 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

57



3. 534

.661

5.825

L Mil* 7. 298
i r

8.005

10.332

9. 245 8.921
9.554

10.583

III. too "312.772

!- £

I-
IrI

13.062

14. 301

16.506

17.4S2
18.239

19.000

23.761

24.672

26.227

EMS LABORATORIES, INC. INDIANAPOLISIN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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Sample Name
:esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

C134905 S230
/DATA/LOOP/RESULT/PCB_3 071_014.RES

Page 2

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 1:19:33

*************************AREA SUM**********************************
RT

9.55 A
19.00 B
24.67

*************
RT

.66
3.53
5.82
6.72
6.68
7.09
7. 30 /
8.00
8.92 •
9.24
9.55 A J
9.79
9.92

10.03
10.26
10.33
10. 58 A S
10.99 •
11.16 J
11.40 A
11.70
11.94 A j
12.08 A /
12.17 A 7
12.49
12.67
12.77
13.06
13.40
13.49
13.66
13.87
14.00 A
14. 16 A
14.30
14.53
14.87

Area
1251606
250624
325574

*********** PEAK
Area Code
510419 BV
7148 BV

409589 PV
5115 W
4851 W
8836 W
34384 W
103040 BV
356795 W
126612 W
213288 W
2036 W
5403 W
5374 W
48815 W
93932 W
305955 W
70408 W
74272 W
36590 W
7467 W

144765 W
137192 W
275269 W
3645 W
76732 W
70932 W
221692 W
9849 W
15763 W
14017 W
22534 W
64190 W
74357 W
221296 W
62894 W
29204 W

Amount Name
4.807 1248

16365.320 1260
325573.600 DCB

AREAS *********************************
Amount Name

.7579

.0013

.0762 TV*

.0010

.0009

. 0016

.0064

.0192

.0664

.0236

.0988 1248

.0004

.0010

.0010

.0091

.0175 __
i34fi «flin iWZ. J. __ LJ 7^/23
.0131
.0138
.0094 1248
.0014
.0570 1248 —
.0303 1248

4.4399 1248
.0007
.0143
.0132
.0412
.0018
.0029
.0026
.0042
.0141 1248
.0234 1248
.0412
.0117
.0054

59



Sample Name
•esult File

EMS LABORATORIES, INC, INDIANAPOLIS IN

C134905 S230
/DATA/LOOP/RESULT/PCB_3 071_014.RES

Page 3

RT
15.00
15.04
15. 20
15 . 38
15.61
15.77
15. 96 .
16. 14 .
16.29
16.37
16.51 •
16.88
16.98
17.14
17. 30
17.41
17.46 .
17.73
17.85
18. 05
ia.24 .
18. 59
18.78
18.85
19.00 B •
19.21
19.25
19.48 B
19.61 B
19.71
20.06 B
20.19 B
20.31 B
20.46
20.59
20.74 B
21.27
21.39 B *
21.59 B *
21.70 B 4
22.01
22.32 *
22.80 *
23.76 *
24.67
26.23

Area Code Amount
64030 W .0119
58178 W .0108
161496 W .0300
105900 W . 0197
16093 W .0030
20810 W . 0039
53919 W .0100
60316 W
22495 W
19469 W
210445 W
11373 W
29057 W
35042 W
17512 W
90669 W
110391 W
15624 W
12235 W
30521 W
166105 W
25816 W
8538 W
11924 W
12809r3 W
8020 W
7120 W
19497 W
7428 W
22508 W
11991 PV
10538 W
16364 W
4140 W
3272 W
25598 PV
1160 BV
17464 W
6423 W
7227 W
1002 W
2778 PV
6263 BV
4105 BB

325574 BB
1860 BV

.0112

.0042

.0036

.0391

.0021

.0054

.0065

.0033

.0169

.0205

. 0029

.0023

. 0057

.0309

.0048

.0016

.0022

.0474

.0015

.0013

.0071

.0044

.0042

.0035

.0034
16364.1800

.0008

.0006

.0142

.0002

.0037
1.0489
.0028
.0002
. 0005
.0012
.0008

325573.6000
.0003

ti*r4

1260

1260
1260

1260
1260
1260

1260*

1260
1260
1260

DCB

Name

•Total Area

Report Time
Method
Report File

5871045 Total rog/L 341945.200

Mon Dec 9, 1991 4:21:38 pm
/DATA/LOOP/METHOD/PCB8LAJ. MTH
/DATA/LOOP/FORMAT/EMS. FMT
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. 667

3 . 5 3 6

8.007

_ f-

5 .825

8 .923
9. 554

10.586

"iSTioi1

iifjSS3
15.050

19.481
20.060

17.469
18.237
19.000

20.742

22.801
2 3 . 7 6 3

(
24.674

2 6 . 2 2 8

o Mamo n CPTO9
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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Sample Name
'esult File

EMS LABORATORIES, INC. INDIANAPOLIS .IN

C134905 SPI02 S230
/DATA/LOOP/RESULT/PCB_3 071_015.RES

Page 2

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

*x*********x*************AREA SUM**********************************
RT
9. 55 A

19.00 B
24.67

Area
1488082
702459
327462

********************* ***PEAK
RT

.67
3.54
5.83
6.72
6.89
7.10
7. 30 /
8. 01
8. 92 j
9.25
9.55 A J
9.79
9.92

10.03
10.27
10. 33
10 59 A J
10.99 J
11.17 J
11.40 A
11.70
11.94 A J
12.09 A J
12. 18 A J
12.49
12.67
12.78
13.10
13.40
13.49
13.66
13.87
14.00 A
14.16 A
14.29
14. 54
14.87

Area Code
539477 BV
7448 BV

403998 PV
4163 W
4933 W
7594 W
25182 W
76236 BV
286692 W
96534 W
177414 W

2053 W
4297 W
4500 W
40916 W
69535 W
285624 W
77713 W
76168 W
47311 W
14S11 W
214569 W
187201 W
283901 w
8145 W

178930 W
110806 W
335715 W
25246 W
11743 W
14980 W
24053 W
126887 W
165169 W
374409 W
74803 W
124313 W

Amount Name
5.005 1248

37622.160 1260
327462.400 DCB

» Q M J. ̂

Amount Name
.8011
.0014
.0751 rest*
. 0008
.0009
.0014
.0047
. 0142
.0533
.0180
.0822 1248
.0004
.0008
. 0008
. 0076
.0129 .
1257 1 3 1 fl KM/7 f- _ J . J
.0145
.0142
.0121 1248
.0027
.0845 1248 ~
.0413 1246

4.5792 1248
.0015
.0333
.0206
.0624
.0047
.0022
.0028
.0045
.0278 1248
.0520 1248
.0696
.0139
.0231

***********
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C13490S SPI02 S230
/DATA/LOOP/RESULT/PCB_3071_015.RES

Page 3

RT
15.05
15.20
15. 38
15.61
15.77
15.96 •
16. 15
16.29
16. 37
16.51
16.88
16.98
17. 14
17.30
17.41
17.46
17.73
17.86
18.05
18.24
18.60
18.85
19.00
19.26
19.40
19.48
19.61
19.71
19.86
20.06
20.19
20. 30
20.46
20.60
20.74
20.89
20.99
21.27
21 . 39
21.51
21.59
21.70
22.01
22. 32
22.48
22.80
22.92
23.76
24.67

•

t

•

B .

B
B

B
B
B

B

B j.

B f
B *

*

4

26.23

Total Area

Area
144247
215532
131292
16914
25777
85983
114635
54659
29881
268494
30426
57027
52592
19603
142467
153979
18583
20548
37833
285688
72234
31033
210511
28423
3946

68363
33898
29975
11291
59869
36532
37617
10367
13330
128844

4811
6043
2488
62244
2735
29195
35387
2661
13752
1469
26987
3239

11138
327462

1889

Code Amount
W .0268
W .0401
W .0244
W .0031
W .0048
W .0160
W .0213
W .0102
W .0056
W .0499
W .0057
W .0106
W .0098
W .0036
W .0265
W .0286
W .0035
W .0038
W .0070
W .0531 1-7*4
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
PV
VB
BV
BB
BV

.0134

.0058

.0780

.0053

.0007

.0249

.0199

.0056

.0021

.0176

.0118
37617.1500

.0019

.0025

.0715

.0009

.0011

.0005

.0131

.0005
4.7674
.0139
.0005
.0026
.0003
.0050
.0006
.0021

327462.4000

1260

1260
1260

1260
1260
1260

1260*- rt

1260

1260
1260

DCB b**«
.0004 tft

7727072 Total mg/L

Name

- /T8703

365091.200

Sample Name

EMS LABORATORIES, INC. INDIANAPOLIS IN

C13490S SPI02 S230
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Page



Report Time : Mon Dec 9, 1991 4:31:20 pm
Method : /DATA/LOOP/METHOD/PCB8LAJ.MTH
Report File : /DATA/LOOP/FORMAT/EMS.FMT

64



2.715
3. 532

. 662

5.824

8.006
8.923
9.554

10. 585

13.062

14. 304
15'°°2 15.381 15.200

16.508
17.408
18.235
18.999

19.480
20 .059

20.741
21.387

22.800
23.762

2 4 . 6 7 3

- r

- r

26. 229

' • i->1o Mama

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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Sample Name
result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134905 DPS02 S230
/DATA/LOOP/RESULT/PCB_3 0 71_016.RES

Page 2

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 2:46:51

A*********************** *AREA SUM* *********************************
RT

9.55
19.00
24. 67

********
RT

.66
2.71
3. 53
5.82
6.72
6 .89
7.10
7. 30
8.01
8.92
9.25
9.55 A
9.79
9. 92

10.03
10. 27
10. 33
10.58 A
10.99
11.17
11.41 A
11.70
11.94 A
12.09 A
12.18 A
12.68
12.77
13.06
13.40
13.50
13.67
13.87
14.01 A
14.16 A
14.30
14.54
14.88

Area
A 1048549
B 783327

389959

* *********** **PEAK
Area Code
531080 BV
2560 BV

13241 BV
484023 PV
4352 BV
5140 W
7060 W

/ 30079 W
82573 W

J 292689 W
101136 W

j 167485 W
2649 W
5041 W
5567 W
40382 PV
75933 W

J 243428 W
/ 62939 W
J 62393 W

32S25 W
8468 W

/ 132025 W
J 121945 W
J 228862 W

71825 W
64545 W
200186 W
10786 W
14559 W
14221 W
19971 W
54518 W
67761 W
211350 W
57288 W
28461 W

Amount Name
3.997 1248

40801.800 1260
389959.400 DCB

AREAS *********************************
Amount Name

.7886

. 0005

. 0025

.0900 r£«*

.0008

. 0010

.0013

. 0056

.0154

.0544

.0188

.0776 1248

.OCT05

.0009

.0010
- .0075

.0141

.1071 «4*- *<„ J U

.0117 I

.0116

.0084 1248

.0016 -

.0520 1248

.0269 1248
3.6914 1248
.0134
.0120
.0372
.0020
.0027
.0026
.0037
.0120 1248
.0213 1248
.0393
.0107
.0053
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Sample Name
lesult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

C134905 DPS02 S230
/DATA/LOOP/RESULT/PCB_3 071_016.RES

Name

Page 3

RT
15. 00
15 . 20
15 . 38
15 . 61
15.77
15.96
16.15
16.29
16.38
16.51
16.89
16.98
17.14
17.30
17.41
17.73
17.86
18.05
18.23
18. 60
18.84
19.00 B .
19.26
19.40
19.48 B
19.61 B
19.71
19.86
20.06 B
20.19 B
20.30 B
20.46
20.59
20.74 B
20.88
20.99
21.39 B *
21.51
21.59 B *
21.70 B A
22.01
22.32 it-
22. 48
22.80 *
22.92
23.76 *
24. 67
26.23

Total Area

Area Code Amount
109265 W .0203
165113 W .0307
91520 W .0170
15532 W .0029
19982 W .0037
48642 W .0090
57354 W
18895 W
33560 W
190281 W
10379 W
62801 W
53644 W
15316 W
249604 W
19966 W
14351 W
41223 W
257822 W
79468 W
31878 W

217515 W
31087 W
4727 W
78702 W
39577 W
28930 W
13773 W
69809 W
42759 W
40796 W
11715 W
15786 W
148081 W
5856 W
7865 W
71512 W
3246 W
33659 W
40917 W
3378 W

15918 W
1824 W
30050 W
3179 W

12912 BB
389959 BB
2258 BV

.0107

.0035

.0062

.0354

.0019

.0117

.0100

.0028

.0464

.0037

.0027

.0077

.0480

.0148

.0059

.0806

.0058

.0009

.0286

.0232

.0054

.0026

.0205

.0138
40796.0200

.0022

.0029

.0822

.0011

.0015

.0151

.0006
5.4964
.0161
.0006
.0030
.0003
.0056
.0006
.0024

389959.4000

n**4

1260

1260
1260

1260
1260
1260

1260* 3i

1260

1260
1260

DCB
.0004

6511433 Total mg/L 430766.700

Report Time
Method

Sample Name

Mon Dec 9, 1991 4:39:26 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH 7

EMS LABORATORIES, INC.

C134905 DPS02 S230

INDIANAPOLIS IN
Page 4



P.eporr File : /DATA/LOOP/FORMAT/EMS . FMT
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3 . 539

.677

5.829

6.892
7. 304

8. 014
8.877

9.554
10.268 10.585

12.680
13.116

14.880

16.984
17.411

.
19.005

19.123*64

20.744
21.

22.805

23.769
i U_
t- 24.679

- i-

26.235

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)

6S



Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D714 RCS
/DATA/LOOP/RESULT/PCB_3071_017.RES

Page 2

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 3:30:29

*************************AREA SUM**********************************
RT Area Amount Name
9.55 A 843270 1.691 1248

19.01 B 1572391 74679.200 1260
24.68 353447 353447.300 DCB

*********** ********* ***PEAK AREAS*********************************
RT Area Code Amount Name

.68
3.54
5.83
6.89
7.30
8. 01
8.88
9.25
9.55 A
9.80

10.27
10.59 A
10.96 A
11.22 A
11.41 A
11.71
11,94 A
12.09 A
12.19 A
12.68
12.79
13.12
13.41
13.67
13.87
14.01 A
14.16 A
14.29
14.54
14.88
15. 06
15.21
15.39
15.62
15.77
15.97
16.15

150706 BV
9156 BV

405793 PV
4328 W
5692 W
2697 BB

79011 BV
3029 W
44797 PV
2278 W
8323 W

181860 W
66053 W
38819 W
25319 W
11088 W
106852 W
87680 W
88115 W
120432 W
65912 W
154924 W
32875 W
3457 W
5596 W
76958 W
126819 W
229588 W
21577 W
113656 W
48902 W
123764 W
39781 W
3181 W
5678 W
29127 W
51026 W

.2238

. 0017

.0755 Tt*

. 0008

.0011

. 0005

. 0147

. 0006

.0208 1248

.0004

.0015

.0800 1248

.0260 1248

.0180 1248

.0065 1248

.0021

.0421 1248

.0193 1248
1.4212 1248
.0224
.0123
.0288 -
.0061
.0006
.0010
.0169 1248
.0399 1248
. 0427
.0040
.0211
.0091
.0230
. 0074
. 0006
.0011
. 0054
.0095
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Sample Name
Result File

26.23

Total Area

Report Time
Method
Report File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D714 RCS
/DATA/LOOP/RESULT/PCB_3071_017.RES

Page 3

RT
16. 29
16 . 38
16. 51
16.89
16. 98
17.15
17. 31
17.41
17.73
17.86
18.05
18.24
18.60
18.83
19.01 B
19.26
19.41
19.48 B
19.61 B
19.71
19.87
20.06 B
20.19 B
20.30 B
20.47
20.60
20.74 B
20.89
21.00
21.39 B
21.52
21 . 60 B
21.71 B
22.02
22.32
22.48
22.81
22.92
23.77
24.68

Area
23836
44333
111004
14846
100258
65501
3576

279841
17441

9819
39212

369280
152953
36072
322000
44738
7533

159742
88788
30091
27835
156641
90545
74667
19339
31574
342108

12791
16667
170214
7462
72662
9S02S
6369
34827
3367
67646
7082
17655
353447

Code Amount
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
PV
W
BV
BB

.0044

.0082

.0206

.0028

.0186

.0122

.0007

.0521

.0032

.0018

.0073

.0687

.0285

.0067

.1192

.0083

.0014

.0581

.0521

.0056

.0052

.0459

.0293
74666.8000

.0036

.0059

.1899

.0024

.0031

.0359

.0014
11.8654
.0374
.0012
.0065
.0006
.0126
.0013
.0033

353447.3000

1260

1260
1260

1260
1260
1260

1260

1260

1260
1260

DCB

Name

2045 BV 0004

6105682 Total mg/L 428129.000

Mon Dec 9, 1991 2:49:38 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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3 . 537

.677

0 . 8 9 3
7 . 3 0 6

8.016

8 . 9 3 0
9 .563

10.592

Qfiiif8-517.470
_ 19.009

k 19.712
\ 20.321
i_ 20 .747

L. t
' I
i f .
r I
I L 23.767

L

h
26 .233

5 . 8 3 0

24.678

i J
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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Sample Name
>sult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134906 S230
/DATA/LOOP/RESULT/PCB_3 0 71_018.RES

Page 2

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 4:14:05

*************************AREA SUM**********************************
RT

10.59
19.01
2 4 . 6 8

A
B

Area
153039
16548

293134

Amount
.468 1248

1329.801 1260
293134.400 DCB

Name

********************** **PEAK AREAS*********** **********************
RT

.68
3.54
5.83
6.89
7. 31 </
8.02
8.93 /
9.25
9.56 /
9.80
10.27
10.34
10.59 A /
10.96 A j
11.22 A v
11.41 A
11.95 A y
12.10 A /
12.19 A /
12.49
12.68
12.78
13.12
13.41
13.67
13.87
14.01 A
14.17 A
14.30
14.54
14.88
15.06
15.21
15.39
15.77
15.97 .
16.15 .

Area
575091
7214

367377
3998
12455
4045
29707
6789
17893
1905
4648
8474
42200
12267
9284
4163
17277
15438
26148
7252
14898
11830
24016
.3300
2509
2718
10572
15689
28066
7302
9873
10748
14125
10289
2140
5855
7392

Code Amount Name
BV
BV
PV
W
W
BB
BV
W
W
W
PV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

.8540

.0013

.0683 TC*

.0007

.0023

. 0008

.0055

.0013

.0033

.0004

.0009

.0016

.0186 1G10 ,a«f<7 J^imJfJ ,ttt,(r7

.0048 1248

.0043 1248

.0011 1248

.0068 1248

.0034 1248

.4218 1248

.0013

.0028

.0022 -

.0045

.0006

.0005

.0005

.0023 1248

.0049 1248

.0052

.0014

.0018

.0020

.0026

.0019

.0004

.0011

.0014
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134906 S230
/DATA/LOOP/RESULT/PCB_3 071_018.RES

Name

Page 3

RT
16. 29
16.52
16.89
16. 98
17.15
17. 31
17.47 .
18.05
18.25 .
18.60
19.01 B .
19.71
20.32 B
20.75 B
21.27
21. 39 B »
23.77 *
24.68

Area Code
3552 W

19795 W
1865 PV
1749 W
2147 W
1525 W

18710 W
1850 W
15326 PV
1820 W

11051 PV
2768 W
1330 W 1329
2251 PV
2337 BV
1916 W
1492 BV

293134 BB 293134

Amount
.0007
.0037
. 0003
.0003
. 0004
.0003
.0035
.0003
.0029 rztf *l
.0003
.0041 1260
.0005
.7950 1260
.0012 1260*
.0004
.0004 1260
.0003
.4000 DCB

26.23

Total Area

Report Time
Method
Report File

1660 BV .0003

1741223 Total mg/L

Mon Dec 9, 1991 4:47:01 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

294465 .700
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3 . 5 4 5

.677

5 . 8 3 5

6 . 8 9 6
7 . 3 0 9

8 . 0 1 8
8 .936

1:566

I f
k

^

2 3 . 7 6 5

2 6 . 2 3 5

24.678

- r

r j
• - Qjimr^l o Mam^ 75

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



Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134907 S230
/DATA/LOOP/RESULT/PCB_3071_019.RES

Page 2

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 4:57:41

RT
11.41 A
19.01 B
24.68

*************
RT

.68
3.54
5.84
6.90
7.31 /
8.02
8.94 y
9. 26
9.57 /
9.80 y ̂ a
10.28 o*1
10.34
10.59 J
11.00 Jii.is y
ir. 41 A
11.. 95 A /
12MO A j
12.19 A J
12.49
12.68
12.78
13.09
13.87
14.01 A
14.17 A
14.31
14.54
14.88
t5.06
15.21
15.39
15.62
15.78
15.96 •
16.15 .
16. 30

Area
65977
27958
305270

*** ********PEAK
Area Code
418553 BV
6870 BV

386121 PV
4590 W

13161 W
5597 BB
28578 BV
8237 W
15933 PV

^ 1400 PV
r 3889 BV

8514 W
26126 W
5704 W
5908 W
3004 W
12806 W
11756 W
25324 W
6010 W
7520 W
7201 W
24796 W
1609 PV
5811 W
7277 W
21695 W
6427 W
3299 W
11738 W
16128 W
10888 W
1744 W
2221 W
5544 W
6540 W
2515 W

A SUM********
Amount

.420
1846.945

305270.200

AREAS *******
Amount

.6215

.0013

.0718 T£.<

. 0009

.0024

. 0010

.0053

. 0015

.0030

. 0003
-.0007
. 0016
.0049 ,/nrt.
. 0011
.0011
.0008 1248
.0050 1248
.0026 1248
.4085 1248
.0011
.0014
.0013
.0046
.0003
.0013 1248
.0023 1248
.0040
.0012
.0006
.0022
.0030
.0020
.0003
. 0004
.0010
.0012
.0005

***********
Name

1248
1260
DCB

************
Name

J ,̂J.J /<
7

.

—
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Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134907 S230
/DATA/LOOP/RESULT/PCB_3071_019.RES

Name

Page 3

16
16
16
17
17
17
17
17
18
18
18
18
18
19
19
19
19
20
20
2-0
21
21
23
24

RT
. 38
. 52 .
. 99
. 14
. 30
.42
.46 •
.74
. 05
. 25 .
. 60
.79
.86
.01 B •
.26
.49 B
.71
. 19 B
.32 B
.75 B
.27
.39 B A
.76 &
.68

Area
2062

21345
1994
2879
1479
9129
11860
1433
27S7

18818
2959
988

1375
15188
2161
2689
2848
1212
1847
3777
7867
3245
4692

305270

Code Amount
W .0004
W .0040
BV .0004
PV .0005
W .0003
W .0017
W .0022
W .0003
PV .0005
PV .0035 ML*"*/
W
W
W
W
W
W
W
BV
vy
PV
BV
W
BV
PV

.0006

.0002

.0003

.0056

.0004

.0010

.0005

.0004
1846.9350

.0021

.0015

.0007

.0009
305270.2000

1260

1260

1260
1260
1260*

1260

DCB
26.23

Total Area

Report Time
Method
Report File

1728 BV 0003

1572635 Total mg/L 307118.400

Mon Dec 9, 1991 4:53:32 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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.662

3. 538

5.827

96?e 7. 302
8.010

8. 929

10.590

766

26.233

14.307

11.9412.092
*3g680

12.180
13.050

16.511
17.417463

18.243
19.005

24.678

r i

•tfiEMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)

78



Sample Name
esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

C134908 S230
/DATA/LOOP/RESULT/PCB_3071_020.RES

Page 2

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 5:41:21

RT
10.59 A
19. 00 B
24.68

*************
RT

.66
3.54
5.83
6.73
6.89
7.10
7. 30 J
8.01
8.93 /
9.25
9.56 J
9.80
10.34
10.59 A j
10.99 j
11.17 j
11.41 A
11.70
11.94 A /
12.09 A /
12.18 A 7
12.49
12.68
12.78
13.05
13.40
13. 50
13.67
13.87
14.01 A
14.17 A
14. 31
14. 54
14.88
15.01
15.05
15.21

********* * **AKtA
Area

363990
288156
342543

** ******** *PEAK I
Area Code
332941 BV
7728 BV

400452 PV
1786 BV
4412 W
2809 W

25032 W
17594 BV
71818 W
23787 W
45184 W
1869 W
39918 PV
86261 W
19054 W
21141 W
11041 W
3281 W
49644 W
45705 W
103744 W
2883 W
28540 W
28222 W
361959 W
5549 W
6759 W
6651 W
11276 W
30593 W
37001 W
113175 W
34008 W
15345 W
30113 W
40256 W
95613 W

SUM*** ***********
Amount

1.762 1248
19573.080 1260
342542.600 DCB

VREAS *************
Amount

.4944

.0014

.0745 TO-

. 0003

.0008

.0005

.0047

.0033

.0134

. 0044

.0084

.0003

.0074 (4HZ

.0380 4&4& J»̂ «

.0035 ^̂

.0039

.0028 1248

.0006

.0195 1248

.0101 1248
1.6733 1248
.0005 -
.0053
.0052
.0673
.0010
.0013
.0012
.0021
.0067 1248
.0116 1248
.0211
.0063
.0029
.0056
.0075
.0178

r***************

Name

r *******
Name
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Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

: C134908 S230
: /DATA/LOOP/RESULT/PCB_3071_020.RES

Name

Page 3

RT
15.38
15. 62
15.77
15.96
16.15
16.29
16.38
16.51
16.89
16.98
17.14
17.30
17.42
17.46
17.73
17.86
18.05
18.24
18.60
18.78
18.86
19.00 B .
19.21
19.48 B
19.61 B
19.71
20.06 B
20.19 B
20.32 B
20.46
20.60 I
20.75 B f&Jf
21.28 **w
21.39 B *
21.59 B *
21.71 B *
22.02
22.32 »
22.80 *
23.77 »
24.68
26.23

Total Area

Area Code Amount
68109 W .0127
10282 W .0019
12925 W .0024
35501 W .0066
41844 W
16345 W
12959 W
160722 W
9069 W
21257 W
26548 W
14843 W
69939 W
103929 W
13814 W
10466 W
26532 W

163222 W
23840 W
8921 W
12233 W
141174 W
16270 W
20716 W
8137 W
30500 W
13611 PV
13362 W
19572 W
5014 W
3958 W

•131022 PV
1091 BV
23314 W
8140 W
9109 W
1217 W
3648 PV
7928 BV
5385 BV

342543 BB
2011 BV

.0078

. 0030

.0024

.0299

.0017

. 0040

. 0049

.0028

.0130

.0193

.0026

.0019

.0049

. 0304

. 0044

. 0017

.0023

.0523

.0030

.0075

.0048

.0057

.0040

.0043
19571.6500

.0009

.0007

.0172

.0002

.0049
1.3292
.0036
.0002
.0007
.0015
.0010

342542. 600p

1260

1260
1260

1260
1260
1260

1260*

1260
1260 -
1260

_DCB_
.0004

3734166 Total rag/ 362118.400

Report Time
Method
Report File

Mon Dec 9, 1991 5:02:43 pm
/DATA/LOOP/METHOD/PCB8LA J.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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"1 . 3 5 '

3 . 540

.675

6.694
7. 307

<:„ a. o 16

• £519.800
J.934
>65

i-__ 19.012
t 19.715

C. 20.750
f, 21.238

5 .831

23.769

26.235

24.680

81
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
esult File

EMS LABORATORIES NC. INDIANAPOLIS IN

C134909 S230
/DATA/LOOP/R£SULT/PCB_3071_021.RES

Page

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)
Iniected on 5at Dec 7, 1991 6:25:02

******************** *AREA
RT Area

11.21 A 43936
19.01 B 10438
24.68 376367

SUM*************************x********
Amount Name

.238 1248

.004 1260
376366.700 DCB

*********************** * PEAK AREAS *********************************

1.
3.
5.
6 .
7.
8.
8.
9.
9.
9.
10.

10.
11.
1.1.
11.
12.
12.
12.
12.
13.
13.
14.
14.
14.
14.
14.
15.
15.
15.
15.
16.
16.
16.
17.
17.

RT
68
36
54
83
69
31 j
02
93 /
25
56 ./
80
34 '
59 /
98 7
21 A /
41 A
95 A 7
10 A J19 A ;
68
78
12
88
01 A
17 A
31
55
89
06
21
39
97
15
30
52
15
47

Area
385239

1935
13551
445600
4864
8255
2761
16363
4264
10028
2118
7814
19264
39S5
4660
1505
6873
6648

14169
5175
4340
9323
1299
4300
5780

13168
3835
3405
6313
8348
6139
3251
3991
1737
12025
1381

11567

Code
BV
PB
BV
PV
W
W
BB
BV
W
PV
vy
BV
W
W
W
W
BV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
PV
W

Amount Na
. 5721
.0004
.0025
.0829 re*.
. 0009
. 0015
. OOOS
. 0030
.0008
.0019
.0004
.0015
.0036 /2H7r At*anl-rr>
.0007 '
.0022 1248
.0004 1248
.0027 1248
.0015 1248
.2285 1248
.0010
.0008
.0017 -
.0002
.0009 1248
.0018 1248
.0024
.0007
.0006
.0012
. 0016
.0011
.0006
.0007
.0003
.0022
. 0003
.0022

0̂2/5"

82



Sample Name
'•esult File

Total Area

Report Time
Method
Report File

EMS LABORATORIES. INC. INDIANAPOLIS IN

C134909 S230
/DATA/LOOP/RESULT/PCB_3 071_021.RES

Name

Page 3

18
18
18
19
19
20
21
21
23
24
26

RT
. 06
.25
.60
.018 .
.72
.75 B
.28
.39 B
.77
.68
.24

Area
1271
9817
1264
7443
1464
1577
2030
1418
1645

376367
2254

Code Amount
PV .0002
PV .0018 f24<j
W
PV
W
BV
PV
W
BV
BB
BV

.0002

.0028

.0003

. 0009

.0004

.0003

.0003
376366.7000

.0004

1260

1260

1260

DCB

1471794 Total mc/L

Tue Dec 10, 1991 8:03:29 am
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

376367.600

83



Sample Name
esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

C134928 S230
/DATA/LOOP/RESULT/PCB_3071_022.RES

Name

Page 3

RT
15. 78
15 . 96
16.15
16. 30
16 . 38
16.51
16.89
16.99
17. 14
17.30
17.42
17.73
17.86
18.05
18.24
18. 60
18.79
18.86
19.01 B .
19.22
19.26
19.41
19.49 B
19.62 B
19.71
19.78
19.86
20. 07 B
20.19 B
20.32 B
20.47
20.60
20.75 B
20.89
21.00
21.28
21.39 B >
21.52
21.60 B »
21.71 B .
22.02
22.32 «
22.49
22.81 *
22. 93
23.77
24.68
26.24

Total Area

Area Code Amount
36856 W .0069
98474 W .0183
112601 W
42398 W
37123 W
385956 W
19275 W
76240 W
94451 W
46468 W
496570 W
39211 W
36737 W
111734 W
502636 W
95035 W
33438 W
44337 W
460266 W
23895 W
33041 W
6471 W
89780 W
37501 W
54704 W
19560 W
8414 W
58173 W
47473 W
62700 W
17894 W
20650 W
141856 W
5685 W
4892 W
3164 W

72223 W
2600 W
34309r W
37553 W
4074 W
12742 W
1912 W
32789 PV
2752 W
15372 BV
304189 BB
1733 BV

.0209

. 0079

.0069

. 0718

.0036

. 0142

.0176

. 0086

.0924

. 0073

.0068

.0208

.0935 *<*/

.0177

.0062

. 0082

.1705 1260

. 0044

.0061

.0012

.0327 1260

.0220 1260

.0102

.0036

.0016

.0171 1260

.0153 1260
62700.4800 1260

.0033

.0038
,0787 1260*
.0011
.0009 —
.0006
.0153 1260
.0005

5.6025 1260
.0148 1260
.0008
.0024
.0004
.0061
.0005
.0029

304188.8000 DCB
.0003

6853766 Total mg/L 366899.500

Report Time
Method

Sample Name

: Tue Dec 10, 1991 8:16:54 am
: /DATA/LOOP/METHOD/PCB8LAJ.MTH

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134928 S230

86
Page 4



5.832

6 . 8 9 3
7. 306

8. 016

9. 564
1002779

8. 932

_ 10.591

2 6 . 2 3 9

12189184

14.168 14.311

157513
17.415

18761
19 .005

19 .487

20.748

2 4 . 6 8 3

r
ri ir I

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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iample Name
esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

C134928 S230
/DATA/LOOP/RESULT/PCB_3071_022.RES

Page

I u.L 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 7:08:37

*************************AREA SUM**********************************
RT

10.59 A
19.01 B
24.68

**************
RT

.67
3.55
5.83
6.89
7.31 ^
8.02
8.93 /
9.25
9.56 J
9.80
9.93

•10.28
10. 34
10.59 A J
11.00 J
11.17 1
11.41 A
11.71
11.95 A y
12.09 A /
12.18 A J
12. 68
12.78
13.11
13.41
13.50
13.67
13.88
14.01 A
14. 17 A
14. 3l"
14.54
14.88
15.01
15.21
15. 39
15.62

Area
631679
1041834
304189

*** *******PEAK
Area Code
328109 BV
10076 BV
342492 PV
3927 W

15396 W
10625 W
70599 BV
22686 W
41502 W
1525 W
1825 W

17345 PV
31308 W
96797 W
31851 W
32209 W
17623 W
5618 W

112537 W
95S12 W
169699 W
75135 W
47118 W
119618 W
9773 W
15955 W
15112 W
19864 W
54027 W
85484 W
244443 W
73872 W
29727 W
176938 W
279432 W
190845 W
29253 W

Amount Name
2.888 1248

62706.450 1260
304188.800 DCB

Amount Name
.4872
.0019
.0637 -r,-<
.0007
.0029
.0020
.0131
.0042
.0077
.0003
.0003
.0032 ' -
.0058 . ( &/,/e>̂ -
.0426 1E40 /Z«T2 J*̂ **-/**1
.0059
.0060
.0045 1248
.0010
.0443 1248
.0211 1248

2.7371 1248
.0140 -
.0088
.0223
.0018
.0030
.0028
.0037
.0118 1248
.0269 1248
.0455
.0137
.0055
.0329
.0520
.0355
.0054
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. 668

3 . 544

L
I
I
I
I.
i.
I
I
L

L

7. 304

f

23 .764

i

„ 26 .232

.198'9**12.091

5.831 ye*

8.880

10.584
10.949

12.678
13.114

24.676

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)

0.5CO

.05*

88



Sample Name
'.esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D702 1016
/DATA/LOOP/RESULT/PCB_3071_023.RES

Page 2

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

* **

3
5
6
6
7
7
8
8
8
9
9
9

10
10
10
10
11
11
11
11
12
12
12
12
12
13
13
13
13
14
14
14
14
14
15
15
23

RT Area Amount Name
9.55 A 999270 1.619 1248
24.68 328478 328478.400 DCB

******** ************PEAK AREAS******************* **************
RT

.67

. 54

.83

.73

.89

.10

. 30

.01

.73

.88

.25

.55 A

.80

.05

.27

.58 A

.95 A

.22 A

.41 A

.70

.94 A

.09 A

.20 A

.49

.68

.78

.11

.40

.67

.87

.01 A

.17 A

.30

.54

.88

.06

.21

.76

Area
192208
4588

407119
14341
4465
18739
93407
13264
1295

205909
18354

124215
2057
3156

43401
310926
144901
82702
32132
13124
88522
82063
77657
7336

107375
78641
137415
31916
4613
3437

21623
34530
45676
7604
4689
5723
2725
1253

Code Amount Name
BV
BV
BV
BV
W
W
W
BV
BV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
BB

.2854

.0009

.0757

.0027

.0008

.0035

.0174

.0025

.0002

.0383

.0034

.0576

.0004

.0006

.0081

.1368

.0571

.0384

.0083

.0024

.0349

.0181
1.2S26
.0014
.0200
.0146
.0256
.0059
.0009
.0006
.0047
.0109
.0085
.0014
.0009
.0011
.0005
.0002

TC.*

1248

4.240 /o/f>
1248
1248
1248

1248
1248
1248 -

1248
1248

89



Sample Name
'.esult File

RT
24.68____
26. 23

Total Area

Report Time
Method
Report File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D702 1016
/DATA/LOOP/RESULT/PCB_3071_023.RES

Page 3

Area Code Amount
328478 BB 328478.4000 DCS

Name

1863 BV .0003

: 2803439 Total mg/L

: Mon Dec 9, 1991 3:20:33 pm
: /DATA/LOOP/METHOD/PCB8LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT

328480.600
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675

3.978

5.171
5.833 Te.1t

731
7.305

19.00
19.484

I 20.061
i 20.746

23.765
24.677

.230

iampl f r>?n •? •? •? 1 91
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
'.esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D703 1221
/DATA/LOOP/RESULT/PCB_3071_024.RES

Page 2

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

***********************
Name

1248
1260

RT Area Amount
9.55 A 31876 .014 1

19.01 B 7605 .003 1
24.68 316586 316586.400 D

******************** ****PEAK AREAS** ********
RT

.68
2.73
3.55
3.98 y
5.17 /
5.83
6.73 /
7.10 /
7.31 J
8.72
8.92
9.25
9.55 A
9.80
10.27
10.34
10.59 A
10.95 A
11.23 A
11.95 A
12.49
12.67
12.78
14.32
15.21
16.51
16.98
17.41
18.24
18.61
19.01 B
19.48 B
20.06 B
20.75 B
23.77
24.68
26.23

Total Area

Area Code Amount
189337 BV
2987 BV
2453 BV

48605 PV
11319 BV

411292 BV
51509 BV
35431 W
127191 W
8138 BV

. 26379 W
1732 W
7312 PV
1941 W
1457 W
1894 W
12816 W
6973 PV
3188 W
1587 BV
28731 BV
3045 W
2842 W
4012 W
2873 W
2113 W
1637 BV
4990 BV
5245 W
1981 W
3316 PV
1346 BV
1118 BV
1825 BV
2077 BV

316586 BV
1787 BV

.2812

.0006

.0005

. 0090

. 0021

. 0765

.0096

. 0066

.0237

.0015

.0049

.0003

.0034

.0004

.0003

.0004

.0056

.0027

.0015

.0006

.0053

.0006

.0005

.0007

.0005

.0004

.0003

.0009

.0010

.0004

.0012

.0005

.0003

.0010

.0004
316586.4000

.0003

TC.<

iafl|

1248

1248
1248
1248
1248

—

1260
1260
1260
1260

DCB

: 1339065 Total rag/

r***********

Name

316586.900

EMS LABORATORIES, INC. INDIANAPOLIS IN

Sample Name : D703 1221
Page 3



Report Time : Mon Dec 9. 1991 3:30:56 pm
Method : /DATA/LOOP/METHOD/PCB8LAJ.MTH
Report File : /DATA/LOOP/FORMAT/EMS.FMT

93



.668

2 .732
3 . 546
^ 3 .979

5.171
5 . 8 3 2 o.c<$

10.583

9 12.678
13.112

". 6$B ':870 14.009

1 SVfliJQ ~ 14'*™&-J3 :931

17.467

19.005
£ 19.482
(. "20.061
L 20.744
^ 21.389
f —
'l -

I 2,.763

24.674

2 6 . 2 3 0

I I

I

a Mama ..A' 94
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

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

Page 2

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 9:19:21

************************ *AREA SUM* ******************! r*********

RT
9.55 A

19.01 3
24. 67

************

2
3
3
5
5
6
7
7
8
8
8
9
9
9

10
;o
10
;i
11
11
j.i
12
12
12
12
12
13
13
13
13
14
14
14
14
14
15

RT
.67
.73
.55
.98
.17
.83
.73
.10
.30
.01
.72
.89
.25
.55 A
.80
.27
.58 A
.95 A
.22 A
.41 A
.70
.94 A
.09 A
.20 A
.49
.68
.78
.11
.40
.67
.87
.01 A
.16 A
.28
.55
.88
.06

Area Amount Name
483646 .686 1248
11094 .004 1260
328231 328230.600 DCB

*********** * PEAK AREAS *********************************
Area
270544
2400
2798
28545
7590

405289
33945
24805
104337
5989
4449

106745
8522
60071
2052
20248
137649
66744
36990
13726
5968
39721
35050
31615
39222
50863
38316
58660
15675
3252
2674
21649
40430
50915
7716
35824
9457

Code
BV
BV
BV
PV
BV
W
W
W
W
BV
BV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

Amount Name
.4017
.0004
.0005
.0053
.0014
.0754
.0063
.0046
.0194
.0011
.0008
.0199
.0016
.0278
.0004
.0038
.0606
.0263
.0172
.0035
.0011
.0156
.0077
.5099
.0073
.0095
.0071
.0109
.0029
.0006
.0005
.0047
.0127
.0095
.0014
.0067
.0018

7 cs.

..
*

1248

1£40 73.52
1248
1248
1248

1248 -
1248
1248

1248
1248
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Sample Name
lesult File

Total Area

Report Time
Method
Report File

EMS LABORATORIES. INC. INDIANAPOLIS IN

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

Name

Page 3

15
15
15
16
16
16
16
17
16
18
19
19
20
20
21
23
24
26

RT
. 20
. 38
. 96
. 15
.29
. 51
.89
.47
.28
.60
.01 B
.48 B
.06 B
.74 B
.39 B
.76
. 67
.23

Area
12082
7717
6041
8372
5539
14365
3710
8894
8787
1680
3493
1461
1294
3206
1619
1906

328231
1868

Code Amount
W
W
W
W
W
W
PV
W
PV
W
PV
PV
BV
PV
W
BV
BB
BV

.0022

.0014

.0011

. 0016

. 0010

. 0027

.0007

. 0017

.0016

.0003

.0013

. 0005

.0004

.0018

.0003

.0004
328230 . 6000

.0003

1260
1260
1260
1260
1260

DCB

2250731 Total mg/L

Mon Dec 9, 1991 3:35:29 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT •

328231.900
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3. 542

.674

5.831

.69^31103 7.306
8.016

8.882

22.809

23.772

26.240

I2g$912.097

9.552

10.

12.684
13.119

14.016

. i j. j

16.518

14-119288
14.885

24.683

r )

•tftfEMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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Sample Name
'esuit File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D907 1242
/DATA/LOOP/RESULT/PCB_3 071 _0 2 6. RES

Page 2

l 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 10:02:58

****************; : **AREA SUM* *********************************
NameRT Area Amount

9.55 A 862502 1.262 1248
19.01 B 30565 1393.169 1260
24.68 355484 355483.700 DCS

************************P EAK AREAS *************i
RT

. 67
3.54
5.83
6.73
6.89
7.10
7. 31
8.02
8.88
9.25
9.55 A
9.80
10.06
10.27
10.59 A
10.95 A
11.23 A
11.41 A
1-1.71
11.95 A
12.10 A
12.20 A
12.50
12.68
12.79
13.12
13.41
13.68
13.88
14.02 A
14.17 A
14.29
14.55
.14.89
15.07
15. 21
15. 39

Area Code
147800 BV
6913 BV

416676 PV
11466 BV
4670 W
15357 W
76813 W
10735 BV
169128 W
14687 W
102066 W
2138 W
2503 W
35202 W
246340 W
116312 W
66122 W
24890 W
10749 W
69557 W
63198 W
58852 W
6746 W
84016 W
64879 W
105555 W
26674 W
5268 W
4701 W
40768 W
74396 W
93973 W
14102 W
67529 W
18251 W
22848 W
15277 W

Amount
.2195
.0013
.0775 T/._f
. 0021
. 0009
.0029
.0143
. 0020
.0315
.0027
.0473 1248
.0004
.0005
.0065
.1084 1249- f*«2.
.0459 1248
.0307 1248
.00.64 1248
.0020
.0274 1248
.0139 1248
.9492 1248 -
.0013
.0156
.0121
.0196
.0050
.0010
.0009
.0089 1248
.0234 1248
.0175
. 0026
. 0126
.0034
.0043
.0028

r*********
Name
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Sample Name
lesult File

26.24

Total Area

Report Time
Method
Report File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D907 1242
/DATA/LOOP/RESULT/PCB_3071_026.RES

Name

Page 3

RT
15
15
16
16
16
16
16
17
17
17
IS
18
19
19
19
20
20
20
20
21
21
21
21
22
23
24

.78

.97

.16

. 30

.52

.89

. 98

.16

.31

.47

.29

.62

.01

.49

.62

.07

.20

.30

.75

.28

.40

.60

.71

.81

.77

.68

B
B
B
B
B
B
B

B
B
B

Area
3318

12192
17087
10915
28597
7772
2243
1849
1326
20044
17094
3620
5937
4597
1478
3144
1552
1393
5553
1259
2084
2443
2383
1909
2336

355484

Code Amount
W
W
W
W
W
W
W
W
W
W
PV
W
W
W
W
W
W
W
PV
BV
W
W
W
BB
BV
BB

.0006

.0023

.0032

.0020

.0053

.0014

.0004

.0003

.0002

.0037

.0032

.0007

.0022

.0017

.0009

.0009

.0005
1392.7590

.0031

.0002

.0004

.3989

.0009

.0004

.000-4
355483.7000

1260
1260
1260
1260
1260
1260
1260

1260
1260
1260

DCB
2053 BV 0004

2836819 Total mg/L

Mon Dec 9, 1991 3:46:50 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT

356878.600
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.660

3 . 5 3 9

5 . 8 3 0 Tcx o.oS-

L '-. 6 . 8 9 3
I :^. 7 . 3 0 6
L C 8.014i r

8.878

269 10.585

12.1»4- 9*$2.093
11 -ra-r____ 12.680

13.116

' "22.324
C_" 22.806
i

2 3 . 7 6 9

26.235

*» Mam»

14.880

24.679 pa O.oy
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EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
tesult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D706 1248
/DATA/LOOP/RESULT/PCB_3071_027.RES

Page 2

l 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

*************************AREA SUM**********************************
RT
9. 55

19. 01
24. 68

A
B

Area
951080
68355
329641

Amount
1.926 1248

3377.010 1260
329640.900 DCB

Name

************************ PEAK AREAS ********
RT Area Code Amount

.66 286633 BV .4256
3.54 6475 BV .0012
5.83 396196 PV .0737 Tt£
6
7
8
8
9
9
9

10
10
10
11
11
11
11
12
12
12
12
12
13
13
13
13
14
14
14
14
14
15
15
15
15
15
15

.89

.31

.01

.88

.25

.55

.80

.27

.58

.96

.22

.41

.71

.94

.09

.19

.49

.68

.79

.12

.41

.67

.87

.01

.16

.28

.54

.88

.06

.21

.39

.62

.78

. 97

A

A
A
A
A

A
A
A

A
A

4320
5522
3044

88181
3358
50218
2300
9232

205803
74268
43947
28900
12919
116153
98767
100589
5379

136704
75501
177174

38131
4370
6819
88137
144298
198975
25103
132557
40393
54724
43636
3737
6457
30514

BV
W
BB
BV
W
PV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

.0008

.0010

.0006

.0164

.0006

.0233

.0004

.0017

.0906

.0293

.0204

.0074

.0024

.0457

.0218
1.6224

.0010

.0254

.0140

.0330

.0071

.0008

.0013

.0193

.0454

.0370

.0047

.0247

.0075

.0102

.0081

.0007

.0012

.0057

1248

1248
1248
1248
1248

1248
1248
1248

1248
1248

Name
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Sample Name
esult File

26.24

Total Area

Report Time
Method
Report File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D706 1248
/DATA/LOOP/RESULT/PCB_3071_027.RES

Name

Page 3

RT
16
16
16
16
17
17
17
17
18
18
18
19
19
19
19
19
20
20
20
20
20
21
21
21
22
22
23
24

.15

.29

. 51

. 89

. 17

. 31

.47

.81

.05

.29

.60

.01

.26

.49

.61

.71

.07

.19

.31

. 60

.75

.39

.60

.71

.32

.81

.77
,68

B

B
B

B
B
B

B
B
B
B

Area
43197
32231
78973
23608
4258
3714

59929
4078
1740
52720
6068
18433
2457
5281
2650
3547
4751
2878
3376
865

14331
8717
3234

- 4703
1938
4461
2352

329641

Code Amount
W
W
W
W
W
W
W
W
W
PV
W
W
W
W
W
W
PV
W
W
PV
PV
W
W
W
BV
BV
BB
BB

.0080

. 0060

.0147

. 0044

.0008

. 0007

.0111

.0008

.0003

. 0098

.0011

.0068

.0005

.0019

.0016

.0007

.0014

. 0009
3376.4570

. 0002

. 0080

.0018

.5281

.0019

.0004

.0008

.0004
329640.9000

1260

1260
1260

1260
1260
1260

1260
1260
1260
1260

DCB
1874 BV .0003

: 3475443 Total mg/L

: Mon Dec 9, 1991 4:02:31 pm
: /DATA/LOOP/METHOD/PCB8 LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT -

333020.600

102



3. 542

6 .895

.680

5 . 8 3 3

u. 8 .885

£, 9 .802
:' 10.579
CT 10 .999
~ 11.415

12.493
37129(09

13.880 14.016

__ 11.948
12.684

14.318

15.96716>16 ,
16.5
17'*69 /*5V 0.500
18.252
19.010

24.684 o.oS"

26.238

I- I

r i.. i
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EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)



Sample Name
'.esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D707 1254
/DATA/LOOP/RESULT/PCB_3 0 71_0 2 8.RES

Page 2

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 11:30:06

************************ *AREA SUM* *********************************
RT

10.58
19.01
24.68

A
B

Area
253336
431749
265819

Amount
.083 1248

34627.350 1260
265819.200 DCB

Name

************
RT

.68
3.54
5.83
6.89
8.89
9.80

10.58 A
11. 00
11.41 A
11.95 A
12.10 A
12.49
12.68
13.13
13.41
13.88
14.02 A
14.17 A
14.32
14.55
14.89
15.06
15.21
15.39
15.62
15.78
15.97 J
16.16 J
16.30
16.38
}6.52 J
16.89
16.99
17.15
17.31
17.47 /
17.74

************ PEAK AREAS *********************************
Area Code Amount Name
301738 BV .4481
4176 BV .0008

381052 BV .0709 rc+
4038
2770
2033
5955
4261
1255

104909
40743
40551
75103
29927
7932
1651
21998
78476
196050
37227
15822
117213
214045
96791
6909
17570
81249
152749
48135
26367
292107
35221
32893
45644
18463
299300
23512

BV
BV
W
BV
PV
W
BV
W
W
W
W
W
-PV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

. 0008

.0005

. 0004

.0026 1248

. 0008

.0003 1248

.0413 1248

.0090 1248

.0075

.0140

.0056

.0015

.0003

.0048 1248

.0247 1248

. 0365

.0069

.0029

.0218 -

.0398

.0180

.0013

.0033

.0151

.0284

.0090

.0049

.0543

.0066

.0061

. 0085

.0034

.0557

.0044
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Sample Name
Result File

26.24

Total Area

Report Time
Method
Report File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D707 1254
/DATA/LOOP/RESULT/PCB_3071_028.RES

Name

Page 3

17
18
18
18
18
18
19
19
19
19
19
19
20
20
20
20
20
20
20
21
21
21
21
22
22
22
23
24

RT
.87
.06.25 y
.60
.79
.86
.01
.22
.38
. 49
.62
.72
.07
.20
.33
.46
.60
.75
.89
.28
.40
.60
.71
.02
.33
.81
.77
,68

B J

B
B

B
B
B

B

B
B
B

Area
21265
29434
303236
51700
19005
22580
275103
28542
4912

15341
10861
71622
18280
11472
34627
9865
5516
34099
2268
1966
26824
2249
2893
1280
993
1905
1916

265819

Code Amount
W .0040
W .0055
W .0564 rz&l
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
PV
BB
BV
BB

.0096

.0035

.0042

.1019

.0053

.0009

.0056

.0064

.0133

.0054

.0037
34626.8400

.0018

.0010

.0189

.0004

.0004

.0057

.3673

.0011

.0002

.0002

.0004

.0004
265819.2000

1260

1260
1260

1260
1260
1260

1260

1260
1260
1260

DCB
1509 BV .0003

: 4142915 Total mg/L

: Mon Dec 9, 1991 4:07:25 pm
: /DATA/LOOP/METHOD/PCB8LAJ. MTH
: /DATA/LOOP/FORMAT/EMS. FMT -

300447.700

105



3.546

6.898

i <

» 9.804
j, 10.589

11.951

. 670

5.835

\^ 14.173 - 14.321

16.385 16.518

26.238

i

I ' gami-ilo Mama ; nintt

15.211

16.987
17.413

19.007
19.J84485

!§,§§«
20.745

22.806

24.682

•wfEMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D708 1260
/DATA/LOOP/RESULT/PCB_3 071_0 2 9.RES

Page 2

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 12:13:40

*********
RT

10.59
19.01
24.68

*********
RT

. 67
3.55
5.84
6.90
9.80

10.59 A
11.95 A
12. 50
12.69
14.17 A
14.32
15.01
15.21
15.39
15.97
16.16
16.39
16.52
16.99
17.15
17.41
17.74
17.86
18.06
18.24
18.60
18.84
19.01 B
19.27
19.41
19.49 B
19.61 B
19.71
19.87
20.06 B
20.19 B
20. 30 B

*************** * AREJ
Area

A 13070
B 1666865

331665

*************** PEAK
Area Code
276672 BV

5753 BV
403220 BV

5197 W
1992 W
1843 BV
9841 BV
1266 BV
1033 PV
1386 PV

85737 W
22598 W
107070 W
5273 W
6181 PV
24097 W
46892 W
65329 W
105216 W
74008 W
269381 W
18868 W
8555 W
44532 W
374075 W
164426 W
40768 W
364799 W
49872 W
8458 W

167519 W
93455 W
37483 W
29887 W
162968 W
93609, W

* SUM******* ***************************
Amount Name

.005 1248
81725.860 1260
331665.400 DCB

AREAS *********************************
Amount Name

.4108

.0011

.0750 Tc%

.0010

.0004

.0008 1248

.0039 1248

.0002

.0002

.0004 1248

.0159

.0042

.0199

.0010

.0011

.0045

.0087

.0122

.0196

.0138

.0501

.0035 -

.0016

.0083

.069*6

.0306

.0076

.1351 1260

.0093

.0016

.0609 1260

.0548 1260

.0070

.0056

.0478 1260

.0303 1260
81713 W fll712.8300 1?«n
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Sample Name
lesult File

Total Area

Report Time
Method
Report File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D708 1260
/DATA/LOOP/RESULT/PCB.3 0 71_0 2 9.RES

Name

Page 3

20
20
20
20
21
21
21
21
21
22
22
22
22
22
23
24
26

RT
.47
.60
.75 B
.89
. 00
. 39 B
. 52
.60 B
.71 B
. 02
.33
.48
.81
.93
.77
.68
.24

Area
21476
33357
352225
13285
17609
175224

7901
76167
99175
6810
35321
3730
66799
6980
18596
331665

1873

Code Amount
W .0040
W .0062
W 1955 1260
W
W
W
W
W
W
W
W
W
PV
W
BV
BV
BV

.0025

. 0033

. 0370

. 0015
12.4376

.0391

. 0013

. 0066

.0007

.0124

.0013

.0035
331665 .4000

.0003

1260

1260
1260

DCS

4529182 Total mg/L 413392.100

Mon Dec 9, 1991 4:11:42 pm
/DATA/LOOP/METHOD/PCB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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KB mniL

Lib laic:
Lab Code:

BK mma n Contract:
3e»-n Case Io.: SIS to.:

lastmeot n>: fltaco Left! (x lov): low JOD
SDG 10.
HIT 2

OODOOD

OL

V.LM LOi CD oa Oil USD

1241 /.«/«/ AV6,

1260

•USD aust be less than or egul to 20.0* for all coapoaads except tbe surrogates, tftere USD wst be Itss than
or equal to 30.0*. Op to tw target coapomds, but Dot surrogates, iay bare USD greater thao 20.0*
bat Itss than or equal to 30.M.' (OP Urisioi OU01)
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PESTICIDE/PCS STANDARDS SUMMARY

" Name:

Lab Codet

EMS LABCr.. .TORIES, INC
INPIANAPOMS. nw

Case Mo.:

Contract:,
SAS No.: SIX: No.:

Instrument ID: C.C.Q-! GC Coluan ID:

DATE(S) OF
ANALYSIS
TZME(S) OF
ANALYSIS

FROM:
TO:'

FROM:'
TO:"

a.'

3 •• sv ••

DATE OF ANALYSIS
TXMZ Of ANALYSIS
EPA SAMPLE NO.
(STANDARD)

RT
I I

I COMPOUND
J___________
JAroclor-1016
JAroclor-1221_
IAroclor-1232 J n..*r I /u.s-s I iu^* \
IAroclor-1242 t ̂ .w«« I /t,.?-7 \ IU.̂ T I

RT
| WINDOW j CALIBRATION j
| FROM j TO | FACTOR

H,M3~ \ /1.3* I <f...<a I

i» -n ! f?-ar !

RT

1. iO

I I I
|CALIBRATION|QNT| %D
I FACTOR |Y/N|

il

/Q

/C..3H I j<,.5^Z j
03 j 3g./C>

lAroclor-124S
|Aroclor-1254-Aroclor-1260
(________IJ
Undar QNT Y/N: antar Y if quantitat.

lO'
I «*r »»-<*

on va« parfornad, N if not parfoxsed.
10 Bust ba less than or equal to 15.0% for quantltation, and less than

aqual to 20.0% for confirmation.
lotat Dataxvining that ho compounds v«ra found abova tha CRQL is a fora of
Xuantitation, and tharafora at laast ona colunn must aaat tha 15.0% critari
•'or aulti component analytes, tha single largest peak that is characteristic

the component should be used to establish retention time and %D.
ântlf Ication of such analytes is based primarily on pattern recognition
>ag« _ of

FORM ZX PEST I/*?

Itt
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I

S.289
5.990

7.542i
10.075 o. OS-

13.178

w..IK

26.413
26.809
27.335
27.821

t . 9 4 6

16.452

31.199

33.042 0.05"

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D702 1016
/DATA/LOOP/RESULT/PCBCON_3071_006.RES

Page 2

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, 199* 7:30:23

RT
. 12
.66
.92
.98

1.14
1.29
5.29
5.99
7.54
7.99
8.37
10.08
11.87
12.26
12.64
12.91
13.18
14.60
14.95 J
15.40
15.81
16.12
16.45 /
17.09
17.33
17.59
17.72
17.89
18.07
18.39
18.76
18.87
19.12 y
19.26
19.37
19.55 J
19.68 y
19.91
20.12
20.43 /
20.75
24.99
25.43
25.69

Area
25243

2086228
20387
38741
14327
10807
11021
46930
22199
10049
32426

1840897
82797
89753
17648
72715
423949
48714
717516
76741
189135
401529
1193073
478535
172532
254241
381145
593736
229094
63786
383775
196409
411845
171764
70423
101896
248141
137814
71022
29366
21311
20088
31644
16132

Code
BV
HS
PT
VT
VT
VT
W
PV
W
W
PV
BV
BV
W
W
W
W
PV
PV
VB
BV
W
W
W
W
W
W
W
W
VB
BV
W
W
W
W
W
W
W
W
W
W
W
W
W

Amount Name
.0007

13.0517
.0006
.0011
.0004
.0003
.0003
.0013
.0006
.0003
.0009
.0522 -CC,+
.0023
.0025
.0005
.0021
.0120
.0014
.0203
.0022 .
.0054
.0114
.0338 la ll» ^ -7 ft f 4:
.0136
.0049
.0072
.0108
.0168
.0065 -
.0018
.0109
.0056
.0117
.0049
.0020
.0029
.0070
.0039
.0020
.0008
.0020 GAMMA-CHLORDANE
.0006
.0009
.0005
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Sample Name
Result File

CMS LABORATORIES, INC. INDIANAPOLIS IN

0702 1016
/DATA/LOOP/RESULT/PCBCON_3071_006.RES

Page 3

RT
25.93
26.41
26.81
27.33
27.82
31.20
33.04

Area
19834
34852
31156
21411
14036
13321

1764673

Code
W
W
W
W
VB
BV
BV

Amount
.0025
.0010
.0009
.0006
.0032
.0004
. 0500

DBC
Name

METHOXYCHLOR

QL&

Total Area

Report Time
Method
Report File

: 13456802 Total mg/L

: Tue Dec 10, 1991 10t49tl4 am
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LCOP/FORMAT/EMS.FMT

13.380
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EMS LABORATORIES, INC. INDIANAPOLIS IN
l uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
suit File

EMS LABORATORIES, INC. INDIANAPOLIS IN

0703 1221
/DATA/LOOP/RESULT/PCBCON_3071_007.RES

Page 2

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 Fri Dec 6, 1991 8:14:01

RT
.12
.50
.66
.92
.98

1.19
1.29
1.40
1.74
5.29
5.99
7.54
7.98
8.38
9.02 J
10.08
10.43
11.74
11.87
12.25 J
12.91 y
13.18 /
13.41 /
14.61
14.95
16.12
16.46
17.11
17.60
17.72
17.98
19.92
20.11
21.37
21.56
21.77
21.98
23.11
23.81
24.46
24.65
24.99
25.46
25.66

Area Code
104104 BV
33592 W

713438 W
15061 PV
58616 W
54941 W
24575 W
31033 W
62049 W
17801 W
49911 W
29978 W
20998 W
43931 PV
164245 VB
1849018 PV
116758 W
34649 BV
87649 W
264864 W
144752 W
419065 W
223939 W
10712 PV
65492 W
20369 PV
53323 PV
34179 W
10441 W
13683 W
90440 VB
17974 W
12954 W
122 58 PV.
13449 W
20312 W
11228 W
20716 W
11855 VB
17813 BV
14224 W
17243 W
32505 W
15239 W

Amount Name
.0030
.0010

4.4634
.0004
.0017
.0016
. 0007
.0009
.0018
.0005
.0014
.0008
.0006
.0012
.0047
.0524 -fM-t» TC*
.0033 i*a tv+'tf
.0010
.0025
.0075
.0041
.0119 \1A\ rl/4-
.0063
.0003
.0019
.0021 GAMMA-BHC
.0015
.0010
.0003 -
.0004
.0107 DELTA-BHC
.0005
.0004
.0003
.0004
.0006
.0013 DIELDRIN
.0006
.0003
.0023 ENDRIN ALDEHYDE
.0004
.0005
.0009
.0004
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Sample Name
isult File

RT
26.44
26.83
27.37
33.04

EMS LABORATORIES, INC. INDIANAPOLIS IN

D703 1221
/DATA/LOOP/RESULT/PCBCON_3 071_0 07.RES

Page 3

Area Code
55593 W
23771 W
16918 W

1900375 BV

Amount
.0016
.0007
.0005
.0539 fl

Name

Total Area

tteport Time
Method
Report File

7078034 Total mg/L 4.656

Tue Dec 10, 1991 2:45:32 pm
/DATA/LOOP/METHOD/EPA7LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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Iflff .658

5 .284
5.984

'•1111:375
9.016

,8fls

14.942

26.412
26.859

27.302
27.805

31.205

10.069

33.040

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Hesuit File

EMS LABORATORIES, INC. INDIANAPOLIS IN

0704 1232
/DATA/LOOP/RESULT/PCBCON_3071_008. RES

Page 2

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 Fri Dec 6, 1991 8:$7:41

RT
.12
.66
.92
.98

1.14
1.28
1.40
1.73
5.28
5.98
7.54
7.76
7.98
8.37
9.02
10.07
11.86
12.24
12.64
12.90
13.17
13.40
14.60
14.94 /
15.40
15.80
16.11
16.45 /
17.09
17.32
17.71
17.89
18.38
18.76
19.12 y
19.25
19. 38
19.55 /
19.69 1
19.91
20.10
20.27
20.45 J
20.75

Area Code
24083 BV

1118014 HS
18423 PT
41161 VT
13929 VT
11702 VT
15780 VT
26139 VT
13277 W
72908 W
29149 W
13847 W
19124 W
44771 PV
59787 PB

1784626 BV
91782 BV
150973 W
16959 W
90384 W
314831 W
149057 W
22934 PV
339837 PV
32950 W
79657 BV
169943 W
514307 W
207742 W
83813 W
265450 W
341755 W
27460 VB
233958 BV
164364 W
60909 W
48167 W
96913 W
204665 W
100589 W
72011 W
26793 W
128235 W
39464 W

Amount Name
.0007
6.9944
.0005
.0012
.0004
.0003
.0004
.0007
.0004
.0021
.0008
.0004
.0005
.0013
.0017
.0506 re.-t-
.0026
.0043
. 0*005
.0026
.0089
.0042
.0007
.0096
.0009
.002?

' .0048
. 0146 r̂ T̂x .>.*.«?
.0059 - W

.0024

.0075

.0097

.0008

.0066

.0047

.0017

.0014

.0027

.0058

.0029

.0020

.0006

.0036

.0037 GAMMA-CHLORDANE
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D704 1232
/DATA/LOOP/RESULT/PCBCON_3071_0 08.RES

Page 3

RT
20.96
21.11
21.37
21.76
21.90
22.74
23.11
24.43
24.64
24.98
26.41
26.86
27.30
27.81
31.20
33.04

Area Code
18223 W
16653 W
51290 W
22685 W
24223 W
17340 PV
21993 W
25521 BV
21866 W
18451 W
123485 W
26335 W
25435 W
11926 VB
12417 BV

1651891 BV

Amount Name
.0005
.0017
.0015
.0006
.0027
.0005
.0006
.0033
.0006
.0005
.0035
.0007
.0007
.0003
.0004
.0468

ALPHA-CHLORDANE

DIELDRIN

ENDRIN ALDEHYDE

oA

Total Area

Report Time
Method
Report File

9472356 Total mg/L 7.240

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

134



. .653 .718

uj

f.

L

t

-iii ™

^ I-

- r

L5.280
5.981

7 .535
8.369

10.068

28.884

31.185

33.036 .05"

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

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

Page 2

1 uL injection on INST 9004 *5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/minj
Aux Gas - P-5 mix (28.6 mL/min)
Injected on Fri Dec 6, 1991 9:41:19

RT
.12
.49
.65
.72
.84

5.28
5.98
7.54
8.37

10.07
11.86
12.26
12.64
12.90
13.17
13.78
14.59
14.94 x
15.39
15.80
16.11
16.44 /
17.08
17.32
17.58
17.71
17.88
18.06
18.38
18.76
18.86
19.11 ,
19.25
19.38
19.54 J
19.69 J
19.90
20.10
20.27
20.43 y
20.75
20.96
21.10
21.26

Area Code
88799 BV
33781 W

268582 W
346722 W
42698 W
11504 PV
97636 PV
18723 PV
15226 W

1951380 PV
76438 BV
81768 W
16581 W
62865 W
341454 W
30446 W
41317 PV
622786 PV
64669 W
165157 BV
361535 W
1083413 W
437192 W
140115 W
237584 W
327451 W
493428 W
164465 W
49026 VB
339257 BV
168824 W
353442 W
124444 W
135137 W
248759 W
444528 W
180841 W
148380 W
65764 W
299809 W
83303 W
53244 W
54736 W
27466 W

Amount Name
.0025
.0010
.0076
2.1691
.0012
.0003
.0028
.0005
.0004
.0553 TC*.
.0022
.0023
.0005
.0018
.0097
.0009
.0012
.0177
.0018
.0047
.0103
.0307 AIIT, 30521
.0124
.0040
.0067
.0093
.0140
.0195 DELTA-BHC
.0014 -
.0096
.0048
.0100
.0035
.0038
.0071
.0126
.0051
.0042
.0019
.0085
.0078 GAMMA-CHLORDANE
.0015
.0016
.0008
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Sample Name
•Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

: D907 1242
: /DATA/LOOP/RESULT/PCBCON_3071_0 09 . RES

Page 3

RT
21. 36
21.62
21.75
21.89
22.73
23.09
24.15
24.42
24.62
24.98
25.43
25.64
26.08
26.29
26.44
26.73
26.84
27.29
28.88
31.18
33.04

Area
113586
92795
31783
59727
54482
41388
14084
21984
39979
13237
36676
15724
47650
16479
29505
15977
16322
24301
10415
15338

1892416

Code
W
W
VV
W
PV
W
BV
W
W
W
W
W
W
W
W
W
W
W
W
BV
BV

Amount Name
.0032
.0026
.0009
.0017
.0015
.0012
.0024 4, 4 '-DOT
.0028 ENDRIN ALDEHYDE
.0011
.0004
.0010
.0004
.0061 DBC
.0005
.0008
.0005
.0005
.0007
.0003
.0004
.0537 Ot£>

Total Area

Report Tine
Method
Report File

13004526 Total mg/L 2.557

: Tue Dec 10, 1991 Ilsl5i23 am
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT
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5.283
5.982

8.367

.655

10.069 Tc*

31.174

33.034 0

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

0706 1248
/DATA/LOOP/RESULT/PCBCON_3071_010 . RES

Page 3

RT
21.89
22.63
22.84
23.00
23.26
24.15
24.28
24.41
24.62
24.92
25.42
25.67
26.08
26.43
26.88
27.25
27.85
28.87
31.17
33.03

Area
181344
159331
29372
96133
18011
21075
16120
26311
102702
13557
39163
24105
60738
118201
31184
25045
12720
40831
19914

1898953

Code
W
PV
W
W
W
BV
W
W
W
W
W
W
W
W
W
W
VB
W
BV
BV

Amount Name
.0051
.0045
.0046
.0027
.0005
.0036
.0005
.0034
.0029
.0004
.0011
.0007
.0077
.0034
.0009
.0007
.0029
.0012
.0006
.0538

ENDRIN

4,4* -DOT

ENDRIN ALDEHYDE

DBC

METHOXYCHLOR

aeA

Total Area

Report Time
Method
Report File

: 15199186 Total mg/L

: Tue Dec 10, 1991 Ili25:41 am
: /DATA/LOOP/MLTHOD/EPA7LAJ.MTH
i /DATA/LOOP/FORMAT/EMS.FMT

3.550
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l i l t
654 .731

•/ X«
/ ti

4.888
5.280
5.980

8.365

10.067

28.862

31.167

33.035

» Ma

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Hesult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D707 1254
/DATA/LOOP/RESULT/PCBCON_3 0 71_011.RES

Page 2

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 Fri Dec 6, 1991 11:08:39

NameRT
.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
5.28
5.98
8.36
10.07
11.84
12.35
12.65
12.88
13.17
14.62
14.94
16.45
17.10
17. 32
17.71
17.87
18.76
19.12
19.38
19.54
19.69

Area Code
25136 BV
285409 W
787767 HS
11911 BT

132459 VT
32856 PT
67928 PT
39109 PT
38926 PT
28705 VT
34334 PT
11921 W
12538 W
18010 W
28350 W
48140 W
35230 W
25003 W
28283 W
19440 W
21867 W
23222 W
19244 W
25888 W
47378 W
17625 W

1852266 PV
42938 BV
30383 W
26797 W
16889 W
35012 W
11846 W
30576 W
48844 W
22770 W
34869 W
406909 W
343231 VB
243717 BV
110096 W
45546 W
247439 W
166234 W

Amount
.0007
.0081

4.9284
.0003
.0038
.0009
.0019
.0011
.0011
.0008
.0010
.0003
.0004
.0005
.0008
.0014
.0010
.0007
.0008
.0006
.0006
.0007
.0005
.0007
.0013
.0005
.0525 T,+
.0012
.0009
.0008
. 0005
.0010
.0003
.0009
.0014
.0006
.0010
.0115
.0097
.0069
.0031
.0013
.0070
.0047
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

: 0707 1254
: /DATA/LOOP/RESULT/PCBCON_3 071_011.RES

Page 3

RT
19.91
20.09 .,
20.27 /
20.75 j
20.95 j
21.10 /
21.36
21.52
21.65
21.76
21.96
22.41
22.72
22.85
22.99
23.37
23.61
24.26
24.61
25.16
25.38
25.65
26.12
26.42
26.86
27.31
27.68
28.86
31.17
33.03

Area Code
704771 W
798272 W
480357 W
273241 W
281989 W
481203 W
1180124 W
242051 W
460157 W
624148 W
777072 W
145924 W
632407 W
261390 W
910921 W
213476 W
23137 VB
447393 BV
305387 W
17097 W
16819 W
19671 W
62413 W
159858 W
35919 W
17289 W
16104 VB
10403 W
19611 BV

1495988 BV

Amount
.0200
.0226 I2SH '
.0136

Name
L*l«

.0257 GAMMA-CHLORDANE

.0080

.0136

.0335

.0069

.0130

.0177

.0877 DIELDRIN

.0041

.0179

.0413 ENDRIN

.0258

.0234 ENDOSULFAN

.0007

.0127

.0087

.0005

.0005

.0006

.0079 DBC

.0045 •

.0010

.0005

.0005

.0003

.0006
0424 d£4k

II

Total Area

Report Time
Method
Report File

i 16697632 Total mg/L

: Tue Dec 10, 1991 ll:38i23 am
« /DATA/LOOP/METHOD/EPA7LAĴ MTH
: /DATA/LOOP/FORMAT/EMS.FMT

5.520
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.656

I.1
u

rir

•i .:

5.283
5.982

8. 367

10.069 7**

11.839

16.465
17.157
17.719

20.*§S909

IS 21-350 ^

.857 22.736 23<003

27.651
28.282

Hi622 28.869

33.036

n*?nfl
CMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
•suit File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D708 1260
/DATA/LOOP/RESULT/PCBCON_3071_012.RES

Page 2

1 uL injection on INST 9004 #5 (OB-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 11:52:15

RT
.12
.66
.98

1.13
1.28
1.40
1.59
5.28
5.98
8.37

10.07
11.84
12. 35
12.65
16.46
17.16
17.72
19.91
20.10
20.75
20.96
21.11
21.35 «
21.54 *
21.76 K
21.97 X
22.42 *
22.74
22.86
23.00
23.26
23.64
24.14
24.41
24.61
25.63
26.07
26.25
26.42
26.86
27.65
28.28
28.62
28.87

Area Code
23667 BV
396775 HS
45628 VT
16611 VT
12583 VT
18880 VT
10927 VT
11659 PV
31191 W
12133 W

1972322 PV
42166 BV
24848 W
32998 W
10351 W
16128 W
71293 VB
354426 W .
480015 W.
28699 W
14865 PV
74794 W
532495 W
480953 W
937700 W
1079899 W
396377 W
604985 W
388256 W
1648641 W
542700 W
141204 VB
669835 BV
663589 W
2117121 W
114827 W
525765 W
299413 W
1128364 W
126451 W
40570 VB
13738 BV
179003 W
618573 W

Amount Name
.0007
2.4948
.0013
.0005
.0004
.0005
.0003
.0003
.0009
.0003
.0559
.0012
.0007
.0009
.0003
.0005
.0020
.0100
.0136
.0027
.0004
.0021
.0151
.0136
.0266
.1218
.0112
.0172
.0614
.0467
.0154
.0040
.1136
.0853
.0600
.0033
.0669
.0085
.0320
.0036
.0012
.0014
.0051
.0175

Tf +

GAMMA-CHLORDANE

PIDIiDRIN ,iu>

ENDRIN -

4,4'-DDT
ENDRIN ALDEHYDE

DBC

ENDRIN KETONE

•sc

145



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page

Sample Name : D708 1260
SXllt File : /DATA/LOOP/RESULT/PCBCOM_3071_012.RES

RT Area Code Amount Name
31.17 153163 BV .0043
33.04 1963864 BV .0557

rotal Area : 19072444 Total mg/L : 3.382

Report Time : Tue Dec 10, 1991 12:48:49 pm
lethod : /DATA/LOOP/METHOD/EPA7LAJ . MTH

- Report File : /DATA/LOOP/FORMAT/EMS . FMT
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I
i-

661

3.196

L
I
I-

U
I
L

5 .287

8.365

10.068

i-ii-

11.839
iHsil1

16.450
17.179

19.064

21.616

ii:ttZ
27.351
27.883

33.038

^

j_fioSi
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

BLA 683 S230
/DATA/LOOP/RESULT/PCBCON.3 071_013.RES

Page 2

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 12:35:53

RT
.12
.66

1.01
1.17
1.32
1.66
3.20
5.29
8.37

10.07
11.84
12.35
12.65
16.45
17.18
17.72
17.97
19.06
19.72
19.93
21.62
26.45
26.89
27.35
27.88
33.04

Area
25006
464754
12786
16702
14968
13368
13701
11724
14114

1640532
40325
27744
48478
10157
25229
14011
20725
13044
12019
20238
64452
144698
32162
25637
15718

1788539

Code
BV
HS
PT
VT
VT
VT
W
W
W
PV
BV
W
W
PV
W
W
VB
W
W
W
PV
BV
W
W
VB
BV

Amount NJ
.0007
2.9076
.0004
.0005
.0004
.0004
.0004
.0003
.0004
.0522
.0011
.0008
.0014
.0003
.0007
.0004
.0025
.0004
.0003
.0006
.0018
.0041
.0009
.0007
.0035
.0507

TC*4>

DELTA-BHC

•

METHOXYCHLOR
ae.t*

Total Area

Report Time
fcethod
Report File

4730832 Total mg/L 3.033

< Tue Dec 10, 1991 3»19:30 pm
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT
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V11

5.280

.653

L
I
L
I
U

8 .364

10.063

21 2 §2

24.606

31.166

33.030

ENS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)

.*,»
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Sample Name
»sult File

CMS LABORATORIES, INC. INDIANAPOLIS IN

STD 695 S230
/DATA/LOOP/RESULT/PCBCON_3071_014.RES

Page 2

1 uL injection on INST 9004 #5 (DB-608 megabore column)
Jarrier Gas - Helium (7.4 mL/min)
Aux Gas - P-5 mix (28.6 mL/min)
Injected on Sat Dec 7, 1991 1:19:33

RT
.12
.65

1.00
1.16
1.31
1.41
1.64
2.85
3.21
5.28
8.36
10.06
11.83
12.34
12.64
16.46
17.16
17.73
18.76
19.08
19.91
20.09
21.11
21.35 *
21.53 <
21.76 x
21.97 x
22.42
22.73
22.86
23.07
23.25
23.64
24.14
24.41
24.61
25.41
25.63
26.06
26.25
26.42
27.34
27.65
28.62

Area Code
25002 BV
475947 HS
18821 PT
17815 VT
20739 VT
11345 VT
19513 VT
13446 W
17180 W
13452 W
20357 PV

1913543 PV
42246 BV
34207 W
38899 W
13552 PV
20462 W
45136 W
13358 BV
14748 W
123840 W
165121 W
15872 W
183755 PV
159046 W
346444 W
383785 W
123204 PV
215942 PV
124387 W
595734 W
195446 W
52603 VB
252277 BV
235268 W
813519 W
26201 W
61826 W
209472 W
114101 W
482215 W
23775 W
33707 VB
57251 PV

Amount Name
.0007

2 . 9776
.0005
.0005
.0006
.0003
.0006
.0004
.0005
.0004
.0006
.0543 T£*.
.0012
.0010
.0011
.0004
.0006
.0013
.0004
.0004
.0035
.0047
.0005
.0052
.0045
.0098
.0433 prmnnTM jzfcD
.0035
.0061 -
.0197 ENDRIN
.0169
.0055
.0015
.0428 4,4'-DDT
.0302 ENDRIN ALDEHYDE
.0231
.0007
.0018
.0267 DBC
.0032
.0137
.0007
.0010
.0016
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Sample Name
9SV.it File

RT
28.87
31.17
33.03

EMS LABORATORIES, INC. INDIANAPOLIS IN

STD 695 S230
/DATA/LOOP/RESULT/PCBCON_3071_014.RES

Page 3

Area Code
205773 W
81411 BV

1854735 BV

Amount
.0058
.0023
.0526

Name

Total Area

Report Time
Method
Report File

9926482 Total mg/L 3.374

Tue Dec 10, 1991 3:36:40 pm
/DATA/LOOP/METHOD/EPA7LAJ.MTH
/DATA/LOOP/FORMAT/EMS . FMT

V
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2S8?«2

31.165

33.031

CMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134905 S230
/DATA/LOOP/RESULT/PCBCON_3071_015.RES

Page 2

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 2:03:11

NameRT
.12
.65

1.01
1.05
1.16
1.30
1.41
1.59
2.85
J.51
S.28
5.98
7.53
7.96
8.36

10.06
11.73
11.86
12.22
12.33 .
12.89
13.17
14.59
14.93 J
IS. 38
15.79
15.98
16.10
16.44 +
17.04
17.18
17.32
17.46
17.70
17.93
18.38
18.75
18.85
19.11 J
19.26
19.37
19. 53 ^
19.69 /
19.90 •

Area Code
24694 BV
845126 HS
27477 PT
23564 VT
26872 VT
36666 VT
21185 VT
11573 VT
10666 W
10695 W
12454 W
69757 PV
16958 W
17601 W
36713 W

1985253 PV
22772 BV
143262 W
13503 PV
13875 W
29973 W
149387 W
429609 PV
1456529 PV
572873 VB
834336 BV
206970 W
444034 W
1507780 W
102203 W
36677 W
260921 W
310500 W
540681 W
1925217 W
71736 VB
415597 BV
228277 W
582361 W
106562 W
222995 W
320023 W
434702 W
816442 W

Amount
.0007

5.2872
.0008
.0007
.0008
.0010
.0006
.0003
.0003
.0003
.0004
.0020
.0005
.0005
.0010
Q 5 £ 1 TCSk _
.0006
.0041
.0004
.0004
.0008
.0042
.0122
.0413
.0162
.0237
.0059
.0126
. 0427 i^Hft
.0029
.0010
.0074
.0264 HEPTACHLOR
.0153
.2282 DELTA-BHC
.0020
.0118
.0065
.0165
.0030
.0063
.0091
.0123
.0231
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Sample Name
esult Pile

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134905 S230
/DATA/LOOP/RESULT/PCBCON_3 071_015 . RES

Page 3

RT
20.10 .
20.27 .
20.42 J
20.75
20.95 .
21.10 .
21.36 v
21.60 X
21.76 t
21 96 X
22.13
22.41 x
22.72
22.85
23.00
23.26
23. 36
23.63
24.14
24.27
24.40
24.61
25.22
25.40
25.65
26.06
26.42
26.88
27.33
27.64
28.64
28.86
31.16
33.03

Area
825042
426689
275914
302040
281312
188529
915212
2092903
645852
40718Q
80429
65027
351170
204090
488355
53065
58908
12165
49396
105775
109066
250661
14766
19718
24688
73059
170397
33798
23673
22574
11397
64522
37412

1977446

Code
W
W
W
W
W
W
W
W
W
W
W
W
PV
W
W
W
W
W
BV
W
W
W
W
W
W
W
W
W
W
VB
W
W
BV
BV

Amount Name
.0234
.0121
.0078
.0284
.0080
.0053
.0259
.0593
.0183
0459
.0023
.0018
.0100
.0323
.0138
.0015
.0064
.0003
.0084
.0030
.0140
.0071
.0004
.0006
.0007
.0093
.0048
.0010
.0007
.0006
.0003
.0018
.0011
.0561

1*2^^*

GAMMA-CHLORDANE

P1GLPRIN I2&0

ENDRIN

ENDOSULFAN II

4,4* -DOT

ENDRIN ALDEHYDE

•

DEC

*A

Total Area

Report Time
Method
Report File

26039292 Total mg/L 6.303

: Tue Dec 10, 1991 3:55:15 pm
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT
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b.279
b . 9 7 9

7.531

IJii

. 6 5 3

10.061

11.860
12.337
121§??73

14.589 14.937
15.795

16.446

24.602

.417

27.650

.28'628.864

31.158

33.028

gPTno
EMS LABORATORIES, INC. INDIANAPOLIS IN "
1 uL injection on INST 9004 #5 (DB-608 megabore column) 155



Sample Name
Result Pile

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134905 SPI02 S230
/DATA/LOOP/RESULT/PCBCON.3 0 71_016.RES

Page 2

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 2:46:51

RT
.12
.65

1.05
1.16
1.30
1.41
1.65
2.85
5.28
5.98
7.53
7.98
8.36
8.53
10.06
11.86
12.34
12.90.
13.17
14.594̂.94 y
15.38
15.80
15.98
16.10
16.45 y
17.05
17.32
17.46
17.71
17.93
18.38 .
18.75
18.85
19.10 y
19.25
19.37
19.53 y
19.68 y
19.90 •
20.09 •
20.26 •
20.42 /
20.74 .

Area Code
25483 BV
964983 HS
40463 VT
21454 VT
29301 VT
15392 VT
13392 VT
10157 W
13063 W
71816 PV
18043 W
10381 W
30358 PV
10869 W

1984159 PV
95191 W
15891 W
27637 W
108792 W
313017 PV
1156468 PV
432318 VB
681239 BV
162597 W
347186 W
1383401 W
97430 W
315098 W
292306 W
822282 W
2191773 W
99566 VB
798239 BV
375541 W
988260 W
199315 W
458557 W
661303 W
966909 W
1037767 W
1047271 W
522170 W
732400 W
420309 W

Amount Name
.0007

6.0371
.0011
.0006
.0008
.0004
.0004
.0003
.0004
.0020
.0005
.0003
.0009
.0003
.0563 Tf.^
.0027
.0005
.0008
.0031
.0089
.0328
.0123
.0193
.0046
.0098
.0392 .-Z.W5L
.0028
.0089
.0248 HEPTACHLOR
.0233
.0621
.0028
.0226
.0106
.0280
.0057
.0130
.0187
.0280
.0294
.0297 ft<*4
.0148
.0208
.0395 GAMMA-CHLORDANE
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134905 SPI02 S230
/DATA/LOOP/RESULT/PCBCON_3071_016.RES

Page 3

RT
20.94
21.09
21 35 *
21.60 t
21.75 <
21.96 *
22.13
22.41 x.
22.62
22.72
22.84
22.99
23.25
23.63
24.13
24.27
24.40
24.60
25.36
25.63
26.06
26.25
26.42
26.86
27.65
28.62
28.86
31.16
33.03

Area
410846
388672
1317040
1963009
798516
759519
102555
167856
128025
495658
292514
913834
242670
51929
260795
132806
246612
862845
18332
50006
222356
116932
447109
44615
23489
65076
256971
96427

1967052

Code
W
W
W
W
W
W
W
W
W
W
W
W
W
VB
BV
W
W
W
W
W
W
W
W
W
W
W
VV
BV
BV

Amount Name
.0116
.0110
.0373
.0557
.0226
.0857 DICLDniN ,tuo
.0029
.0048
.0036
.0141
.0463 ENDRIN
.0259
.0069
.0015
.0442 4, 4 '-DOT
.0038
.0317 ENDRIN ALDEHYDE
.0245
.0005
.0014
.0283 DBC
.0033
.0127
.0013
.0007
.0018
.0073
.0027
.0558 tefe

Total Area

Report Time
Method
Report File

32873624 Total mg/L 7.172

: Tue Dec 10, 1991 4t41:50 pm
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
i /DATA/LOOP/FORMAT/EMS. FMT
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- r
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27.644

28'62l.865

.660

10.068

15.798
16.450

14.938

17.935

2
21.966

1^85322.73J2999

24.606

31.163

33 .034

3 5 . 2 0 3

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134905 DPS02 S230
/DATA/LOOP/RESULT/PCBCON_3 071_017.RES

Page 2

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 3:30:29

NameRT
.12
.66

1.01
1.06
1.16
1,30
1.42
2.85
5.28
5.99
7.53
7.98
8.37
10.07
10.81
11.86
12.23
12.33
12.90
13.18
13.79
14.59
14.94 X
15.38
15.80
15.96
16.10
16.45 ^
17.06
17.33
17.47
17.71
17.94
18.39
18.76
19.11 y
19.26
19.38
19.54 J
19.70 y
19.91 •
20.10 •
20.27 •
20.43 /

Area Code
24291 BV
840346 HS
30201 PT
15977 VT
21221 VT
29067 VT
14738 VT
11434 W
13767 W
120297 W
27756 W
15961 W
38790 PV

2147765 PV
26089 W
129017 BV

12061 W
23620 W

' 33525 PV
138301 W
34244 W
318670 W
1091359 PV
412493 VB
591577 BV
139108 W
329780 W
1080154 W
107601 W
192536 W
221481 W
439789 W
146738S W
52916 VB
506214 BV
439684 W
71059 W
150144 W
238170 W
320444 W
686385 W
702405 W
317700 W

. 182113 W

Amount
.0007

5.2573
.0009
.0005
.0006
.0008
.0004
.0003
.0004
.0034
.0008
.0005
.0011
.0609 TO
.0007
.0037
.0003
.0007
.0010
.0039
.0010
.0090
.0309
.0117
.0168
.0039
.0093
.0306 il*tt
.0031
.0055
.0188 HEPTACHLOR
.0125
.1740 DELTA-BHC
.0015
.0144
.0125
.0020
.0043
.0068
.0091
.0195
.0199 litff
.0090
.0052
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134905 DPS02 S230
/DATA/LOOP/RESULT/PCBCON_3071_017.RES

Page

RT
20. VS
20.95
21.10
21.36 x
21.61 *
21.76 *
21.97 x
22.13
22.42 X
22.73
22.85
23.00
23.26
23.64
24.14
24.41
24.61
25.20
25.38
25.63
26.06
26.25
26.42
26.85
27.16
27.64
28.62
28.87
31.16
33.03

Area
211772
189725
141784
782232
1585355
740894
585934
82842
158351
418550
251858
846785
238311
55442
268956
345882
862907
17872
20706
57605
224472
113879
463847
46163
23953
33733
62677
240803
98539

2094694

Code
W
W
W
W
W
W
W
W
PV
W
W
W
W
VB
BV
W
W
W
W
W
W
W
W
W
W •
VB
W
W
BV
BV

Amount Name
.0199
.0054
.0040
.0222
.0449
.0210
.0661
.0023
.0045
.0119
.0398
.0240
.0068
.0016
.0456
.0445
.0245
.0005
.0006
.0016
.0286
.0032
.0132
.0013
.0007
.0010
.0018
.0068
.0028
.0594

GAMMA-CHLORDANE

DIBLDRIN ,-rr.n

ENDRIN

4, 4 '-DOT
ENDRIN ALDEHYDE

DBC

A«A
35.20

Total Area

Report Time
Method
Report File

14394 BV .0012

25090556 Total mg/L 6.282

: Tue Dec 10, 1991 4i53t54_pm
i /DATA/LOOP/METHOD/EPA7LAJ.MTH
i /DATA/LOOP/FORMAT/EMS.FMT
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.719 . 6 5 5

L
I
L
I
L
I
i.

L

b . 2 V 8
5.978

7 .532
7 .965
§:§£§

10.064 TCX a.OS"

11.834

1 4 . 9 3 5

16 .443

1*?8?«7

,3 is/iil'751
3 19.533 is.egTU»74a4ao.iWW»

2U: Jls /i&o e.

33.030

o Mama

£MS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)

161



Sample Name
tsu.lt File

CMS LABORATORIES, INC. INDIANAPOLIS IN

0714 RCS
/DATA/LOOP/RESULT/PCBCON_3071_018.RES

Page 2

1 uL injection on INST 9004 #5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)
&ux Gas - P-5 mix (28.6 mL/min)
Injected on Sat Dec 7, 1991 4:14:05

NameRT
.12
.66
.72
.92
.98

1.13
1.29
1.38
1.59
1.73
5.28
5.98
7.53
7.97
8.36
8.53
10.06
11.83
12.35
12.64
12.88
13.17
14.59
14.94 J
IS. 38
15.80
16.11
16.44 /
17.08
17.32
17.71
17.87
18.06
18.37
18.75
18.86i9.il y
19.24
19.37
19.53 /
19.69 /
19.90
20.09
20.27

Area Code
100993 BV
453400 W
234632 W
10724 PV
72339 W
62623 W
31087 W
17675 W
27963 W
30138 W
12640 W
83351 W
23000 W
11762 W
26043 PV
13040 W

2033529 PV
40684 BV
30346 W
19962 W
11061 W
30240 W
11332 PV
317489 PV
16497 W
90457 W
108751 W
847125 W
235072 W
132928 W
595059 W
704236 W
223089 W
60827 VB
495247 BV
224969 W
563614 W
144574 W
268017 W
468116 W
737555 W
579665 W
564028 W
178950 W

Amount
.0029

2.8365
.0067
.0003
.0021
.0018
.0009
.0005
.0008
.0009
.0004
.0024
.0007
.0003
.0007
.0004
.0577 Tfc*.
.0012
.0009
.0006
.0003
.0009
.0003
.0090
.0005
.0026
.0031
.0240 Htu4 3
.0067 -
.0038
.0169
.0200
.0264 DELTA-BHC
.0017
.0140
.0064
.0160
.0041
.0076
.0133
.0209
.0164
.0160
.0051
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Sample Name
>sult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

0714 RCS
/DATA/LOOP/RESULT/PCBCON_3071_018.RES

Page 3

RT
20.42 /
20.75
20. 95
21.10
21.35 «•
21.53 r
21.64
21.76 x
21.96 <
22.13
22.41 X
22.73
22.85
23.00
23.07
23.26
23.64
24.14
24.29
24.41
24.60
25.63
26.06
26.25
26.42
26.86
27.64
28.28
28.61
28.86
31.16
33.03

Area Code
555763 W
161080 W
120540 W
173653 W
769116 W
401843 W
133325 W
922362 W
954300 W
95485 W
346796 PV
671585 W
386455 W
860072 W
694340 W
487741 W
130470 VB
666276 BV
140109 W
507844 W
2049899 W
95738 W
513400 W
-271050 W
1098909 W
99629 W
31671 VB
13489 BV
183625 W
629093 W
139867 BV
2038090 BV

Amount Name
.0158
. 0152
.0034
. 0049
.0218
.0114
.0038
.0262
.1077
.0027
.0098
. 0190
.0611
.0244
.0197
.0138
.0037
.1129
.0040
. 0653
.0581
.0027
.0654
.0077
.0312
.0028
.0009
.0014
.0052
.0178
.0040
.0578

GAMMA-CHLOROANE

DICLDRIN ,i/,o

ENDRIN

4,4* -DOT

ENDRIN ALDEHYDE
t

DBC

ENDRIN KETONE

A£&
35.20

Total Area

Report Time
Method
Report File

15329 BV .0013 BCB

27303776 Total mg/L 3.957

: Tue Dec 10, 1991 12:53:50 pm
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT
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Ji files
2.851
3.508

5.283
5.981

7.090

8 '.370

.656

10.062

11.838

15.382
939.

31.172

21.603

33.030

35.210

in
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134906 S230
/DATA/LOOP/RESULT/PCBCON_3071_019.RES

Page 2

1 uL injection on INST 9004 #5 (OB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)
Aux Gas - P-S mix (28.6 mL/min)
Injected on Sat bee 7, 1991 4:57:41

NameRT
.12
.66
.84

1.04
1.16
1.30
1.41
1.58
1.74
1.80
2.85
3.51
5.28
5.98
7.09
7.52
7.83
7.96
8.37
10.06
11.84
12.34
12.65
12.90
13.17
13.75
14.5914.94 y
15.38
15.80
16.10
16.45 J
17.08
17.32
17.71
17.94
18.75
19.11 J
19.25
19.38
19.54 J
19.70 /
19.90
20.10

Area
26362
943193
11202
62396
34649
36463
27935
11639
16547
14711
13025
10426
12947
64535
10031
21838
16029
12077
48847

1820259
29008
26229
10812
12954
57053
11239
19418
108294
25134
53375
55374
222682
46012
28711
107254
226909
89994
77138
18159
30503
59213
86084
76345
72669

Code
BV
HS
BT
PT
VT
VT
VT
VT
VT
VT
W
W
W
W
W
W
W
W
PV
PV
BV
W
W
W
W
W
W
W
W
BV
W
W
W
W
W
W
BV
W
W
W
W
W
W
W

Amount
.0007

5.9007
.0003
.0018
.0010
.0010
.0008
.0003
.0005
.0004
.0004
.0003
.0004
.0018
.0003
.0006
.0005
.0003
.0014
.0516 TC+
.0008
.0007
.0003
.0004
.0016
.0003
.0006
.0031
.0007
.0015
.0016
.0063 fZ*t7
.0013
.0008
.0030
.0269 DELTA-BHC
.0026
.0022
.0005
.0009
.0017
.0024
.0022
.0021 flr̂ V

165



Sample Name
Result Pile

EMS LABORATORIES, INC. INDIANAPOLIS IN

: C134906 S230
: /DATA/LOOP/RESULT/PCBCON_3071_019.RES

Page 3

RT
20.27
20.43 /
20.75
20.95
21.10
21.36
21.60
21.96
22.72
22.85
23.00
23.37
23.75
24.27
24.40
24.61
24.96
25.41
25.63
26.40
26.87
27.31
27.73
31.17
33.03

Area Code
37933 W
46214 W
25551 W
23095 PV
15820 W
81871 PV
468148 W
33922 W
39877 PV
18026 W
48338 W
14002 W
15755 VB
27227 BV
20942 W
27303 W
26321 W
43336 W
26753 W
91432 W
26660 W
27647 W
18311 VB
14969 BV

1742168 BV

Amount Name
.0011
.0013
.0024
.0007
.0004
.0023
.0133
.0038
.0011
.0029
.0014
.0015
.0004
.0008
.0027
.0008
.0007
.0012
.0008
.0026
.0008
.0008
.0005
.0004
. 0494

GAMMA-CHLORDANE

DIELDRIN

ENDRIN

ENDOSULFAN II

ENDRIN ALDEHYDE

&t&
35.21

Total Area

Report Time
Method
Report File

14993 BV .0013 B€B-

: 7742290 Total mg/L

> Tue Dec 10, 1991 5i01i52 pra
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS. FMT

6.125
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Y

5.275
5 .976

7.538
7.971
8 . 3 6 9

11.840
18

10.061

21.602

33.030

CMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (OB-608 megabore column)
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•17737

2 . U 1 U

5.282
5.981

-ii
- r

8.372

10.063

12.348
§??73

14.941
.383

15.799
°6 16.453

17.936

31.165

5|1.35721 6Q1

33.032

35.202

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134908 S230
/DATA/LOOP/RESULT/PCBCON_3071_021.RES

Page 2

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 6:25:02

RT
.12
.66

1.04
1.16
1.40
1.74
2.81
3.24
5.28
5.98
7.54
7.69
7.95
8.37

10.06
12.35
12.90
13.17
14.59
14.94 y
15.38
15.80
16.11
16.45 J
17.05
17.33
17.47
17.71
17.94
18.39
18.75
18.86
19.11 7
19.37
19.53 J
19.70 /
19.91
20.10
20.27
20.42 J
20.75
20.95
21.10
21.36 *

Area Code
22215 BV
483279 HS
40859 PT
26545 VT
41250 VT
21502 VT
10206 W
14736 W
14571 W
73631 W
19849 W
10879 W
15805 W
49191 PV

2050855 PV
19994 PV
11952 W
109566 W
74028 PV
291339 PV
104374 W
178917 BV
178501 W
479256 W
30831 W
84426 W
88531 W
189915 W
747945 W
28864 VB
158710 BV
94177 W
263964 W
176282 W
178757 W
253936 W
462559 W
524190 W
315163 W
228810 W
256560 W
272135 W
175724 W
805203 W

Amount Name
.0006

3.0235
.0012
.0008
.0012
.0006
.0003
.0004
.0004
.0021
.0006
.0003
.0004
.0014
.0581 Tfj.
.0006
.0003
.0031
.0021
.0083
.0030.
.0051
.0051
.0136 rW/7
.0009
.0024
.0075 HEPTACHLOR
.0054
.0887 DELTA-BHC
.0008
.0045
.0027
.0075
.0050
.0051
.0072
.0131
.0149 t*L<<j
.0089
.0065
.0241 GAMMA-CHLORDANE
.0077
.0050
.0228
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134908 S230
/DATA/LOOP/RESULT/PCBCON_3071_021.RES

Page 3

RT
21.60 *
21.76 *
21.96 x
22.13
22.41 *
22.72
22.85
22.99
23.26
23.36
24.27
24.40
24.61
25.16
25.40
25.63
26.07
26.42
26.86
27.27
27.64
28.63
28.87
31.17
33.03
35.20

Area
4139909
711268
516385
20330
45476
350764
217989
522578
56959
58759
187912
129837
292862
18827
21125
23107
87809
215510
34298
24903
22308
15311
75818
47423

2035523
10469

Code
HS
HS
HS
BT
BB
BV
W
W
W
W
BV
W
W
W
W
W
W
W
W
W
VB
W
W
BV
BV
BV

Amount Name
.1174
.0202
.0583 DIDLDRIM r2-<.O
.0006
.0013
.0099
.0345
.0148
.0016
.0064
.0053
.0167
.0083
.0005
.0006
.0007
.0112
.0061
.0010
.0007
.0006
.0004
.0021
.0013

. .0577.
.0009

ENDRIN

ENOOSULFAN II

ENDRIN ALDEHYDE

DBC

PCB

Total Area

Report Time
Met&od
Report File

19S63444 Total rog/L 3.753

Had Dec 11, 1991 10s38:04 am
/DATA/LOOP/METHOD/EPA7LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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1.711

. 659

b.282
5.982

7.539
7.975
8.365

11.840

25.398

26.426
26.864
27.337
27.799

10.066

31.176

33.035

EMS LABORATORIES, INC. INDIANAPOLIS IN "^%
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134909 S230
/DATA/LOOP/RESULT/PCBCON_3071_022.RES

Page 2

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 7:08:37

RT
.12
.66
.84

1.71
5.28
5.98
7.54
7.98
8.36

10.07
11.84
12.34
12.65
12.90
13.18
14.59
14.94 /
15.38
15.80
16.08
16.46 V
17.07
17.72
17.94
18.76
19.12 /
19. 5S /
19.71 j
19.91
20.11
20.28
20.43 /
20.76
20.97
21.37
21.77
21.97
22.74
23.02
23.79
24.43
24.63
24.98
25.40

Area Code
25820 BV
824732 HS
16195 BT
15665 W
13922 BV
119988 PV
25133 W
15179 W
39228 PV

2126170 PV
48834 BV
32274 W
15374 W
13181 W
39704 W
11209 PV
58823 PV
15465 W
24610 BV
25203 W
68959 PV
10127 W
24698 W
91838 W
35912 BV
41876 W
20265 W
29888 W
45276 W
41077 W
21S68 W
17658 W
14S96 W
10234 PV
43024 PV
59155 W
17645 W
20633 PV
45608 W
20772 VB
29438 BV
16883 W
22944 W
44744 W

Amount Name
.0007

5.1596
.0005
.0004
.0004
.0034
.0007
.0004
.0011
.0603 TC.+-
.0014
.0009
.0004
.0004
.0011
.0003
.0017
.0004
.0007
.0007
.0020 ,1MT.
.0003
.0007
.0109 DELTA-BHC
.0010
.0012
.0006
.0008
.0013
.0012 ItjS^
.0006
.0005
.0014 GAMMA-CHLORDANE
.0003
.0012
.0017
.0020 DIELDRIN
.0006
.0013
.0006
.0038 ENDRIN ALDEHYDE
.0005
.0007
.0013
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134909 S230
/DATA/LOOP/RESULT/PCBCON_3 071_0 2 2.RES

Name

Page 3

RT
26.43
26.86
27.34
27.80
31.18
33.04

Area
98455
37477
27698
16840
17027

20S6888

Code
W
W
W
VB
BV
BV

Amount
.0028
.0011
.0008
.0005
.0005
.0583 Ort*

Total Area

Report Time
Method
Report File

6555912 Total mg/L 5.336

: Wed Dec 11, 1991 9:52:43 am
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT
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.654

•"* I

1

3.232

5.281
5.979

7.526
7.976
B. 369

~ t

10.060

14.937

^ol9516.446

17.927

31.153

1-21!•:!§

24.594

33.026

CMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134928 S230
/DATA/LOOP/RESULT/PCBCON_3 0 71_0 2 3.RES

Page 2

1 uL injection on INST 9004 #5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)
ALLX Gas - P-5 mix (28.6 mL/min)
Injected on Sat Dec 7, 1591 7:52:12

RT
. 12
.65

1.00
1.17
1.31
1.65
3.23
5.28
5.98
7.53
7.98
8.37
10.06
11.84
12.34
12.65
12.89
13.17
13.78
14.59
14.94 /
15.38
15.79
16.10
16.45 /
17.06
17.32
17.47
17.71
17.93
16.39
18.75
19.10 y
19.26
19.37
19.53 J
19.69 J
19.90 .
20.09
20.26
20.42 /
20.75 •
20.94 .
21.09

Area
23771
352053
25116
26776
23888
11240
12728
12247
94777
21971
11671
34678

1785328
25751
28359
10510
14932
72S25
10011
44374
282965
94796
147926
209199
500591
27947
116823
120182
421674
1237834
58816
549113
447751
97599
179870
351634
437795
1021096
1245835
709527
316950
377531
474359
341252

Code
BV
HS
PT
VT
VT
VT
W
W
PV
W
W
PV
PV
BV
W
W
W
W
W
PV
PV
PB
BVw
W
W
W
W
W
W
VB
BV
W
W
W
W
W
W
W
W
W
W
w
w

Amount Name
.0007

2.2025
.0007
.0008
.0007
.0003
.0004
.0003
.0027
.0006
.0003
.0010
.0506 TC*
.0007
.0008
.0003
.0004
.0021
.0003
.0013
.0080
.0027
.0042
.0059
.0142 tffZ.
.0008
.0033
.0102 HEPTACHLOR
.0120
.0351
.0017
.0156
.0127
.0028
.0051
.0100
.0124
.0290
.0353 ,ZS-4
.0201
.0090
.0355 GAMMA-CHLORDANE
.0134
.0097
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134928 S230
/DATA/LOOP/RESULT/PCBCON_3071_023.RES

Page 3

RT
21.35 s
21.61 *
21.76 x
21.96 <
22.13
22.41 x
22.72
22.84
22.99
23.26
23.63
24.13
24.26
24.39
24.59
25.37
25.63
26.05
26.41
26.86
27.25
27.64
28.28
28.61
28.86
31.15
33.03

Area
1618265
1840945
1472783
1226617
203097
280751
937418
682530
1632842
416948
53851
245343
337268
383121
1022381
23804
53870
266299
627640
63298
16536
36429
10609
53091
300865
130362
1784634

Code
W
VV
W
W
VV
W
W
W
W
W
VB
BV
W
W
W
W
W
W
W
W
W
VB
BV
W
W
BV
BV

Amount Name
.0459
.0522
.0418
.1384 DICLDRIN rt±C>
.0058
.0080
.0266
.1080
.0463
.0118
.0015
.0416
.0096
.0492
.0290
.0007
.0015
.0339
.0178
.0018
.0005
.0010
.0011
.0015
.0085
.0037
.0506

ENDRIN

4,4' -DOT

ENDRIN ALDEHYDE

DBC

ENDRIN KETONE

0*6

Total Area

Report Time
Method
Report File

: 28133372 Total mg/L

: Wed Dec 11, 1991.10:15:52 am
: /DATA/LOOP/METHOD/EPA7 LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT

3.314
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u1I-

.652

2.047

5.275
5.975

8. 370

L 10.061

11,853

13.165

14.586
14.931

ID.JO/
15.793 16.103

17.069
17'57|?:88*

16.431

!:$§!.35!
26.829
27.289
27.836

31.158

33.027

Sample Name 37.728
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
. tsult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D702 1016
/DATA/LOOP/RESULT/PCBCON_3071_024.RES

Page 2

~ 1 uL injection on INST 9004 #5 (DB-608 megabore column)
Jarrier Gas - Helium (7.4 mL/min)
\ux Gas - P-5 mix (28.6 mL/min)

— Injected on Sat Dec 7, 1991 8:35:47

RT
.11
.45
.65
.84
.91
.97

1.28
1.39
1.62
2.05
5.27
5.97
8.37

10.06
11.85
12.24
12.63
12.89.
13.16
14.59
14.93 /
15.39
15.79
16.10
16.43 /
17.07
17. 31
17.57
17.70
17.87
18.06
18.37
18.75
18.85
19.10 /
19.24
19. 36
19.53 /
19.67 /
19.90
20.10
20.53
20.74
20.96

Area Code
98330 BV
14020 W

715173 W
25004 PV
27050 PV
32688 W
12640 W
11188 W
20064 W
25783 BV
12314 W
43578 W
20296 PV

2013746 PV
79917 BV
93117 W
12362 W
79986 W
484092 W
56231 W

809371 PV
87057 W
227225 BV
489292 W
1528323 W
614696 W
175609 W
356295 W
441115 W
690733 W
133496 W
59103 VB
500211 BV
241026 W
527444 W
195586 W
114288 W
165922 W
337053 W
180585 W
152788 W
45779 PV
68615 W
41807 W

Amount Name
.0028
.0004

4.4742
.0007
.0008
.0009
.0004
.0003
.0006
.0007
.0003
.0012
.0006
. 0571 ft*
.0023
.0026
.0004
.0023
.0137
.0016
.0229
.0025
.0064
.0139
.0433 ,/»«. I'K/f/l'S
.0174
.0050
.0101
.0125 -
.0196
.0158 DELTA-BHC
.0017
.0142
.0068
.0150
.0055
.0032
.0047
.0096
.0051
.0043
.0044 HEPTACHLOR EPOXIDE
.0065 GAMMA-CHLORDANE
.0012
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Sample Name
•suit File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D702 1016
/DATA/LOOP/RESULT/PCBCON_3071_024.RES

Page 3

RT
21.26
21.36
21.60
24.46
25.42
25.65
25.95
26.36
26.83
27.29
27.84
31.16
33.03

Area
12250
17936

136674
16440
65643
13185
21710
31042
28870
20006
13102
13182

1975901

Code
W
W
W
W
W
W
W
W
W
W
VB
BV
BV

Amount Name
.0003
.0005
.0039
.0005
.0019
.0004
.0028
.0009
.0008
.0006
.0030
.0004
. 1708

DBC

METHOXYCHLOR

DCB
37.73

Total Area

Report Time
Method
Report File

644642 BV .0183

15071584 Total mg/L 5.020

Tue Dec 10, 1991 1:04:39 pm
/DATA/LOOP/METHOD/EPA7LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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r MtlW
.651

- I-

— L

i
I
L.

~ I

9.008

26.402
26.840
27.303

13'159

10.059

- r

31.172

35.203

33.027 OCg

•*>EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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sample Name
•esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D703 1221 .
/DATA/LOOP/RESULT/PCBCON_3 071_0 2 S.RES

Page 2

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, iy9l 9:19:21

RT
.11
.65
.97

1.13
1.18
1.28
1.39
1.59
1.73
5.28
5.98
7.53
8.379.01 y
10. 06
10.41
11.73
11.85
12.23 X
12.62
12.89 y
13.16 X
13.40 ' /
14.59
14.93
16.10
16.45
17.09
17.58
17.70
17.96
18.76
18.87
19.10
19.54
19.69
19.90
20.09
20.74
21.35
21.60
21.75
21.96
23.07

Area
96086
764584
51195
16443
29046
19828
27268
32258
23631
16990
31049
12857
18848
165792
1870706
117746
33132
86306
250354
15567
151029
447155
216940
14004
73613
24922
78555
62736
23903
2467S
73527
10247
10452
36854
26931
30478
39654
62701
33439
19490
80697
28498
15325
18728

Code
BV
W
W
W
W
W
W
W
W
W
W
W
PV
PB
BV
W
BV
W
W
W
W
W
W
PV
W
PV
W
W
W
W
W
BV
W
W
W
W
W
W
PV
W
W
W
W
W

Amount Name
.0027

4.7833
.0015
.0005
.0008
.0006
.0008
.0009
.0007
.0005
.0009
.0004
.0005
.0047
.0530 rc+
.0033
.0009
.0024
.0071
.0004
.0043
.0127 ,«.ti ftli-210
.0062
.0004
.0021
.0007
.0022
.0018
.0007 -
.0007
.0087 DELTA-BHC
.0003
.0003
.0010
.0008
.0009
.0011
.0018
.0031 GAMMA-CHLOROANE
.0006
.0023
.0008
.0017 DIELDRIN
.0005
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Sample Name
esult File

EMS LABORATORIES, I-NC. INDIANAPOLIS IN

0703 1221
/DATA/LOOP/HESULT/PCBCON_3071_025. RES

Page 3

RT
24.43
24.62
25.40
25.61
26.40
26.84
27. 30
31.17
33.03
35.20

Area
18743
19390
40151
15162
52159
28105
24106
11847

1905240
13486

Code
BV
W
W
W
W
W
W
BV
BV
BV

Amount
.0024 ENDRIN
.0005
.0011
.0004
.0015
.0008
.0007
.0003
.0540 A/*»
.0012 OCB

Name
ALDEHYDE

Total Area

Report Time
Method
Report File

7412631 Total mg/L 4.985

Tue Dec 10, 1991 3:04:40 pen
/DATA/LOOP/METHOD/EPA7LAJ. MTH
/DATA/LOOP/FORMAT/EMS.FMT
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L •r 1 . 135-
.660

L
\
L
I
U

b . 2 8 4
5.98S

8.370
9 .016

10.068 rc * 0-03"

16.448 /23-Z C .300

§
27.314
27.836

31.174

33.036 O.OS"

185
EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)



ample Name
*sult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D704 1232
/DATA/LOOP/RESULT/PCBCON_3071_026.RES

Page 2

1 uL injection on INST 9004 #5 (DB-608 megabore column)
:arrier Gas - Helium (7.4 mL/min)
Aux Gas - P-5 mix (28.6 mL/min)
Injected on Sat Dec 7, 1991 10:02:58

RT
.13
.66
.98

1.14
5.28
5.98
8.37
9.02

10. 07
11.74
11.86
12.24
12.64
12.90
13.17
13.40
14.60
14.94 y
15.40
15.80
16.11
16.45 /
17.09
17.32
17.59
17.71
17.95
18.38
18.76
18.86
19.11 y
19.25
19.38
19.54 /
19.69 /
19.90
20.10
20.27
20.44 /
20.75
20.96
21.11
21.27
21.36

Area Code
23112 BV
423909 HS
39037 VT
10258 VT
11690 PV
26538 W
16577 PV
67639 PB

1946295 PV
18105 BV
73145 W
155148 W
17282 W
101372 W
364414 W
154230 W
27322 PV
388252 PV
37894 W
96123 BV
204408 W
646880 W
258929 W
83206 W
135024 W
193980 W
448935 W
30414 VB
195169 BV
95325 W
200314 W
683SO W
69391 W
133989 W
252728 W
107190 W
79964 W
32200 W

153091 W
40531 W
21935 W
22371 W
10510 W
51557 W

Amount Name
.0007

2.6520
.0011
.0003
.0003
.0008
.0005
.0019
. 0552 Tf.<
.0005
.0021
.0044
.0005
.0029
.0103
.0044
.0008
.0110
.0011
.0027
.0058
.0183 12**Z. /"7757S
.0073
.0024
.0038
.0055
.0532 DELTA-BHC
.0009
.0055 -
.0027
.0057
.0019
.0020
.0038
.0072
.0030
.0023
.0009
.0043
.0038 GAMHA-CHLORDANE
.0006
.0006
.0003
.0015
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Sample Name
suit File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D704 1232
/DATA/LOOP/RESULT/PCBCON_3071__026.RES

Page 3

RT
21.61
21.75
21.90
22.73
23.09
24.43
24.62
24.98
25.42
25.64
25.88
26.07
26.44
26.83
27.31
27.84
31.17
33.04

Area Code
72883 W
19365 W
28694 W
22409 PV
27340 W
20061 W
30484 W
16795 W
42960 W
26080 W
16024 W
19011 W
30256 W
19428 W
18972 W
10640 VB
14365 W

1865446 BV

Amount Name
.0021
.0005
. 0008
.0006
.0008
. 0026
. 0009
.0005
.0012
.0007
.0005
.0024
.0009
.0006
.0005
.0024
.0004
. 0529

ENDRIN ALDEHYDE

DBC

METHOXYCHLOR

aiA

Total Area

Report Time
Method
Report File

9835946 Total mg/L 2.968

Tue Dec 10, 1991 1:48:00 pm
/DATA/LOOP/METHOD/EPA7LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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657 .718

.—« I

_U

-T

i

7. 540
7.973
8.377

10.064 tf •OS'

.50

31.160

33.031 0C& o.o"S

35.196
v

itnp o Mamo

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)

188



Sample Name
tsult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

0907 1242
/DATA/LOOP/RESULT/PCBCON_3071_0 27. RES

Page 2

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 10:46:30

RT
.12
.49
.66
.72
.84
.99

5.28
5.98
7.54
7.97
8.38
10.06
11.85
12.25
12. 64
12.90
13.17
14.59
14.93 y
15.39
15.79
16.11
16.44 ./
17.08
17.31
17.58
17.71
17.87
18.38
18.75
19.11 J
19.25
19.37
19.54 /
19.69 j
19.90
20.10
20.27
20.43 /
20.75
20.95
21.10
21. 36
21.62

Area Code
93795 BV
40636 W
269064 W
357310 W
45811 W
11446 PV
12718 W
57009 W
11928 W
16221 W
26716 PV

2047386 PV
70946 BV
78075 W
12620 W
67618 W
399502 W
44995 PV
667508 PV
70665 W
181375 BV
393869 W
1224061 W
495096 W
146650 W
275503 W
354584 W
696500 W
52149 VB
567328 BV
39S489 W
130980 W
1S9693 W
293582 W
502535 W
185962 W
156297 W
68402 W
327484 W
85103 W
57575 W
61230 W

156256 W
160099 W

Amount Name
.0027
.0012
.0076

2.2354
.0013
.0003
.0004
.0016
.0003
.0005
.0008
.0580 re.*.
. 0020
.0022
.0004
.0019
.0113
.0013
.0189
.0020
.0051
0112 "
.'0347 rt.MT H/«r5l
.0140
.0042
. 0078
.0101
.0197
.0015 . -
.0161
.0112
.0037
.0045
.0083
.0142
.0053
.0044
.0019
.0093
.0080 GAMMA-CHLORDANE
.0016
.0017
.0044
.0045
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Sample Name
*sult File

CMS LABORATORIES, INC. INDIANAPOLIS IN

D907 1242
/DATA/LOOP/RESULT/PCBCON_3071_027.RES

Page 3

RT
21.89
22.73
23.08
24.14
24.41
24.61
25.63
26.06
26.41
26.84
27.30
27.84
28.86
31.16
33.03

Area
67808
65286
43233
14626
21330
38876
59191
36343
47785
24901
25086
18367
10365
17025

2055344

Code
W
PV
W
BV
VV
W
W
W
W
W
W
VB
W
BV
BV

Amount Name
.0019
.0019
.0012
.0025
.0027
.0011
.0017
.0046
.0014
.0007
.0007
.0041
.0003
.0005
.0583

4,4' -DDT
ENDRIN ALDEHYDE

DBC

METHOXYCHLOR

0cfr
35.20

Total Area

"Aeport Time
Method
Report File

15143 BV .0013

14090484 Total mg/L 2.643

Tue Dec 10, 1991 1:55:55 pm
/DATA/LOOP/METHOD/EPA7LAJ.MTH
/DATA/LOOP/FORMAT/EMS.FMT
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. 659
1.134-

L
I
L
1

I
U
I
U
I
L

1-

L 5 .204
'-«=-. 5 .983r

8.369

10.066

33 .033

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)
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Sample Name
>sult Pile

EMS LABORATORIES, INC. INDIANAPOLIS IN

D706 1248
/DATA/LOOP/RESULT/PCBCON_3071_028.RES

Page 2

1 uL injection on INST 9004 #5 (OB-608 megabore column)
larrier Gas - Helium (7.4 mL/min)
Vux Gas - P-5 mix (28.6 mL/min)
Injected on Sat Dec 7, 1991 11:30:06

RT
.12
.66
.98

1.13
5.28
5.98
8.37
10.07
11.84
12. 35
12.65
12.86
13.18
14.60
14.94
15.38
15.80
16.11
16.45
17.08
17.32
17.71
17.88
18.06
18.38
18.76
18.86
19.11
19.25
19.38
19.54
19.69
19.90
20.10
20.27
20.43
20.75
20.95
21.10
21.26
21. 36
21.65
21.89
22.64

Area
25539
507977
52048
10123
11695
54728
24961

1982836
416S3
22954
18899
10049
31818
12304

> 352179
18500
102234
119847

y 932622
256263
149755
636007
778046

" 255711
69399
539977
256486

/ 632196
170381
297184

J 517790
J 869076

402792
345663

/ 200251
J 665926

210619
158564
167435
107673
370653
256323
196406
164184

Code
BV
HS
PT
VT
PV
BV
PV
PV
BV
W
W
W
W
PV
PV
W
W
W
W .
W
W
W
W
W
VB
BV
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
PV

Amount Name
.0007
3.1780
.0015
.0003
.0003
.0016
.0007
.0562 Tt*.
.0012
.0007
.0005
.0003
.0009
.0003
.0100
.0005
.0029
.0034
.0264 rorf 3%-T
.0073
.0042
.0180
.0221
.0303 DELTA-BHC
. 0020
.0153
.0073
.0179
.0048 -
.0084
.0147
.0246
.0114
.0098
.0057
.0189
.0198 GAMMA-CHLORDANE
.0045
.0047
.0031
.0105
.0073
.0056
.0047
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Sample Name
suit File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D706 1248
/DATA/LOOP/RESULT/PCBCON_3071_028.RES

Page 3

RT
22.85
23.01
23.26
24.15
24.28
24.42
24.62
24.94
25.21
25.42
25.66
26.08
26.28
26.43
26.87
27.36
27.77
28.65
28.88
31.16
33.03
35.20

tal Area

Area Code
28972 W
97489 W
24504 W
19214 BV
17748 W
25856 W
90268 W
17563 W
14693 W
15988 W
13641 W
42876 W
19252 W
64926 W
16278 W
20719 W
11556 VB
10642 W
42022 W
21238 BV

1960921 BV
10803 BV

: 15594900

Amount Name
.0046 ENDRIN
.0028
.0007
.0033 4, 4 '-DOT
.0005
.0033 ENDRIN ALDEHYDE
.0026
.0005
.0004
.0005
.0004
.0055 DBC
.0005
.0018
.0005
.0006
.0003
.0003
.0012
.0006
.0556 de&
.0009 see

Total mg/L : 3.657

Report Time
Method
Report File

: Tue Dec 10, 1991 2:04:29 pm
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS. FMT
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-«*•
.733

10.062 o.cS"

1. 356

22.993

31.175

33.031 0.05"

\

iantpJ n? n 7
CMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)

194



Sample Name
isult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D707 1254
/DATA/LOOP/RESULT/PCBCON_3071_029.RES

Page 2

1 uL injection on INST 9004 #5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 raL/min)
Aux Gas - P-5 mix (28.6 mL/min)
Injected on Sat Dec 7, 1991 12:13:40

NameRT
.12
.66
.73
.84
.98

1.14
1.28
1.42
1.58
1.66
1.85
2.39
2.57
2.70
3.01
3.24
3.50
3.74
3.98
4.30
4.47
4.89
5.28
5.98
8.37
10.06
11.83
12.35
12.64
12.86
13.17
14.63
14.94
16.45
17.32
17.71
17.87
18.76
19.12
19. 38
19.54
19.6919.90 y20.09 y

Area Code
25245 BV
273924 W
851310 HS
11033 BT
139879 VT
30678 PT
60107 PT
34715 PT
33990 PT
21579 VT
29679 PT
10145 W
15753 W
25135 W
41587 W
33393 W
14799 W
30868 W
10726 W
19244 W
19455 W
17359 W
23698 W
41168 W
17988 PV

1953107 PV
39607 BV
26921 W
22856 W
14328 W
22419 W
10249 W
23608 W
32696 PV
15084 W
411176 W
337209 VB
281212 BV
125000 W
50003 W
272397 W
181554 W
785547 W
881755 W

Amount
.0007
.0078

5.3259
.0003
.0040
.0009
.0017
.0010
.0010
.0006
.0008
.0003
.0004
.0007
.0012
.0009
.0004
.0009
.0003
.0005
.0006
.0005
.0007
.0012
.0005
.0554 t,l
.0011
.0008
.0006
.0064
.0006
.0003
.0007
.0009
.0004
.0117
.0096
.0080
.0035
.0014
.0077
.0051
.0223
.0250 rz**l
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Sample Name
»sult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D707 1254
/DATA/LOOP/RESULT/PCBCON_3071_029.RES

Page 3

RT
20.27 /
20.75 /
20.95 /
21.10 /
21.36
21.52
21.65
21.76
21. 96
22.41
22.72
22.85
22. 99
23.36
23.62
24.26
24.60
25.39
25.62
26.12
26.42
26.86
27. 32
27.77
28.87
31.17
33.03

Area
517308
300664
314015
534771
1307904
267136
507615
697252
855261
161261
695785
298640
1009627
228340
21008
504873
348984
11355
12003
52362

163337
23718
16645
13244
19765
21261

1648523

Code
W
W
W
W
W
W
W
W
W
W
W
W
W
W
VB
BV
W
W
W
W
W
W
W
VB
W
BV
BV

Amount Name
.0147
.0283
.0089
.0152
.0371
.0076
.0144
.0198
.0965
.0046
.0197
.0472
.0286
.0250
.0006
.0143
.0099
.0003
.0003
.0067
.0046
.0007
.0005
.0004
.0006
.0006
.0467

GAMMA-CHLORDANE

DIELDRIN

ENDRIN

ENDOSULFAN II

OBC

4c&

Total Area

Report Time
Method
Report File

17872844 Total rog/L 5.963

: Tue Dec 10, 1991 2:18:33 pm
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT
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.658

\ b.278
5.977

8.366

11.834

10.063

M
17.712

18.385

21.348
21:362

22'73t2.999

24.139
24.604

26.416

28.858

31.155

33.030

EMS LABORATORIES, INC. INDIANAPOLIS IN
1 uL injection on INST 9004 #5 (DB-608 megabore column)

.oS"
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Sample Name
suit File

EMS LABORATORIES, INC. INDIANAPOLIS IN

: D708 1260
: /DATA/LOOP/RESULT/PCBCON_3 0 71_0 3 0.RES

Page 2

1 uL injection on INST 9004 #5 (DB-608 megabore column)
.'arrier Gas - Helium (7.4 mL/min)
\ux Gas - P-S mix (28.6 mL/min)
Injected on Sat Dec 7, 1991 12:56:59

RT
.12
.66
.98

5.28
5.98
8.37

10. 06
11.83
12. 35
12.65
12.85
13.15
16.47
16.79
17.17
17.71
18.39
19.11
19.55
19.91
20.09
20.75
20.95
21.11
21.3.5
21.53 x
21.76 x
21.97 v
22.42 *
22.73
22.85
23.00
23.26
23.64
24.14
24.41
24. 60
25. 38
25.63
26.06
26.25
26.42
26.86
27.64

Area
25105
410377
41147
11768
52042
13377

1972413
36772
29212
17208
13346
12671
29609
14609
53496
134032
11994
14785
12876-
366209
473536
28574
16185
81621
548705
492293
950247
1080789
399362
612490
410335
1671233
527493
142677
691602
682254
2105007
21191
122349
556121
299898
1139240
148181
52034

Code
BV
HS
VT
PV
PV
PV
PV
BV
W
W
W
W
W
W
W
W
PV
W
W
VV
W
W
PV
W
W
W
W
W
W
W
W
W
W
VB
BV
W
W
W
W
W
W
W
W
VB

Amount Name
.0007
2.5674
.0012
.0003
.0015
.0004
.0559 re.*
.0010
.0008
.0005
.0004
.0004
.0008
.0004
.0015
.0038
.0003
.0004
.0004
.0104
.0134
.0027 GAMMA-CHLORDANE
.0005
.0023
.0156
.0140
.0269
.1219 DIELDniN n^o
.0113 -
.0174
.0649 ENORIN
.0474
.0150
.0040
.1172 4,4'-DDT
.0877 ENDRIN ALDEHYDE
.0597
.0006
.0035
.0708 DBC
.0085
.0323
.0042
.0015
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Sample Name
suit File

RT
28.27
28.62
28.86
31.16
33. 03

EMS LABORATORIES, INC. INDIANAPOLIS IN

0708 1260
/DATA/LOOP/RESULT/PCBCON_3071_030.RES

Page 3

Area Code
13024 BV
187591 W
622648 W
156076 BV

1957249 BV

Amount Name
.0013 ENDRIN KETONE
.0053
.0177
.0044
.0555 01&.

Total Area

Report Time
Method
Report File

: 19463056 Total rog/L

: Tue Dec 10, 1991 2:34:18 pm
: /DATA/LOOP/METHOD/EPA7LAJ.MTH
: /DATA/LOOP/FORMAT/EMS.FMT

3.476



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

EMS Lab No.
Moisture %
LOI (100-ash) %
Susp Solids ppm
Dis Solids ppm
PH
O&G (IR) ppm
TPH (IR) ppm
PCS 1242 ppm
PCB1248 ppm
PCB 1254 ppm
PCB 1260 ppm
Total PCBs ppm
Volatiles (oom)
Acetone
Benzene
Ethylbenzene-
Fluorotrichloromethane
Methylene Chloride
Methyl Ethyl Ketone
Toluene
1,1,1 -Trichloroethane
Xylene
Semi-Volatiles (oom)
Anthracene
Benz(a)anthracene
Bis(2-ethylhexyl)phthalate
Carbazole
Chrysene
Di-N-Butylphthalate
Fluoranthene
Phenanthrene
Pyrene
Pyridine
Benzoic Acid
2-Methylphenol
4-Methylphenol
Phenol

Prelim Feed
BB-01

C1 33733
40.0
45.0

X
X

7.0
170
120

BDL(I.O)
BDU1.0)

9.6
3.4

13.0

0.18
BDL(O.OOS)
BDU0.005)
BDU0.005)

est 0.004
0.081

BDU0.005)
BDL(O.OOS)
BDU0.005)

BDU0.33)
BDU0.33)

0.67
BDU0.33)
BDU0.33)
BDU0.33)
BDU0.33)
BDU0.33)
BDU0.33)

BDM1.7)
BDU1.7)

BDU0.33)
BDU0.33)
BDU0.33)



Kev to Table B-1

Notes:

est

x
BDL(A)

LOI

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



Table B-2
Metals Data for Rrst Sheboygan River and Harbor Site

Preliminary Feed Sample, ID BB-01

Metal
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Silver

Total Metals
As-Received

Basis
(ppm)

1.0
35

BDU0.40)
17
25

0.21
X

BDU1.0)
BDU1.0)

Total Metals
Dry Weight

Basis
(ppm)

1.7
58

BDU0.67)
28
42

0.35
X

BDU1.7)
BDM1.7)

TOP Metals
(mgA)

BDU0.010)
1.0

0.03
BDU0.05)
BOLI0.20)

BDU0.0005)
X

BDU0.010)
BDU0.05)

Notes: x
BOL(A)

analysis not requested
below detection limit A - detection limit
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January 30, 1992 R00020

" GRC ENVIRONMENTAL, INC.
j Final Report

Treatability Study for the
Sheboygan River and Harbor
Superfund Site

J ,
""< ' *
»J "

Presented to;

-J ' Blasland & Bouck Engineers. P.C.
Syracuse. NY



GRC
EnwrorvncneM. me.

6627 Joy Road

East Syracuse

N e w Y o r k

1 3 0 5 7

Tet 315/463/5160

fiMC31S/463/C6S3

1/800/722/7123

January 30, 1992

Mr. Paul Doody
Blasiand & Bouck Engineers, P. C.
6723 Towpath Road
Box 66
Syracuse. NY 13214-0066

Dear Paul:

I've attached the final report for ireatabiliiy 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 each phase. Average starting
PCB concentrations of 280 ppm were brought to below the 2 ppm
treatabilily study objective.

Cost estimate!) have been included in Appendix IV. Costs were estimated
for two scenarios. 10,000 and 100.000 tons. These estimates are, by
necessity, preliminary, and project a range of costs from 5200 to S550
per ton for these volumes. Pilot scale studies will refine cost accuracy.

Enclosed -please also find a copy of summary for GRC's responses related
to Blasiand &. Bouck Engineers' comments. We believe these respond to
comments regarding the draft final report. We have enjoyed working
with Blasiand & Bouck on this bench scale investigation and look
forward to pilot scale studies which will generate data critical to full-
scale processing.

Sincerely.

Sieve New
Client Services Manager

Enc.: Summary of Responses en Blasiand & Bouck Engineers, P.C.'s
Comments on GRC's Draft Final Report on Treatabilily Study for
the Sheboygan River and Harbor Superfund Site

Final Report. Treatabilily Study for the Sheboygan River and
Harbor Superfund Site



Summary of Responses on Blasland & Bouck Engineers. P.C.'s
Comments on GRCs Draft Final Report on Treatabilitv Study for

the Sheboygan River and Harbor Superfund Site

GRC has made appropriate modifications in the final report in accordance to
the comments Blasland it Bouck Engineers have regarding to the draft final
report. The responses related to Blasland & 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 been made in the final report.

(4) Revised discussion has been made in the final report, see page 1.

I n t r o d u c t i o n

(5) References are provided as footnote 1 and 2, page 2.

Preliminary Analysis •

(6) Data listed in page 4.

(7) _ " DC watered 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) Sec page 7 for explanation and data.

Evaluation of Results

(15) More descriptive statement has been made on page 8.

Page 1 of 2



Post Reaction Contaminant Analysis

(16) Treated sediment from Reaction 2 was sent to Hazleton
Laboratories Tor analysis.

(17) The change has been made in the final report.

(18 .19 it 20) An additional section has been added to the final report to
address the PCBs found in the condensate and wash water.
Management of this stream is discussed on page 12 & page 13.

(21) Refer to page 12 for discussion.

(22) A typographical error in the draft final report and listed spike
recovery as 59%. It is now correctly stated as 79%. However,
"very good" is deleted from the final report, refer to page 10.

(23 & 24) The change has been made in the final report.

(25) It was a mis-statement in the case narrative from Galson
laboratory; ihc untreated sediment was determined on a wet
weight basis.

(26) The change has been made in the final report.

(27. 28 & 29) More complete discussion has been made in the final
report, sec page 9 and 10. . •

Mass Balance and Reagent Recovery

(30) Please refer to section "Scale Up and Limitations of Lab-Scale
Testing" for background information and page 14 & 15 for
discussion.

(31) Please refer to page 15 for calculation.

(32) Please refer to section "Scale Up and Limitations of Lab-Scale
Testing" for discussion.

(33) As noted in discussions between GRC and B&B, the final report
provides the best available preliminary cost estimation for
Sheboygan site, see page 14 &. page 15.

(34, 35 & 36) The correction has been made in the final report.

Cost Estimate

Cost estimate from laboratory data have limiied precision. If more detailed
information is required, a pilot-scale lest is recommended.

Page 2 of 2
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Executive Summary

GRC Environmental, Inc. (GRC) successfully treated a sediment sample
containing PCB from the Shcboygan River & Harbor Superfund site in
Wisconsin using the APEG-PLUS™ dechlorination treatment. The trcatability
study objective of 2 ppm for the treated sediment matrix was reached after
seven hours of treatment. PCBs found in the exit fractions were below 2 ppm
with the exception of the condcnsatc and vent trap A.

Two batches of sediment were 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 seven hours, using a different reagent formulation. Both
reactions showcu high variabi l i ty in analytical data for PCB results. This
variability is not unusual for laboratory scale testing, largely due to mixing
l imitat ions.

Based on the laboratory data currently available, GRC estimates APEG-PLUS™
treatment costs Tor this site at $200 - S550 per ton. assuming a total sediment
volume of 10.000 - 100,000 ions. This includes costs for treating PCB
contaminated condcnsaics produced during the process.

Extrapolation ol processing costs from laboratory data has poor precision due
to physical factors. The scale up factor from laboratory to full scale operations
is approximate!) 50.000:1. Of the major components of cost estimation; cycle
time, reagent consumption, energy/fuel cost and capital cost, only cycle time
and capital cost can be reasonably estimated from laboratory data. Reagent
and energy/fuel costs which comprise 30-60% of overall costs, can only be
estimated from ; > i l o i p l a n t or f u l l scale demonstration data.

GRC Environmental. Inc \ R00020



I n t r o d u c t i o n

The Shcboygan River & Harbor Superfund Site is located in Sheboygan County,
Wisconsin. Riverbed sediment at the site contains PCBs and metals. The
primary goal ol GRC's treatability study was to reduce the concentration of
PCBs to less than 2 ppm, as requested by Blaslund & Bouck Engineers, P.C., the
consultant for the site.

During the APEG-PLUS™ chemical dcchlorination treatment process, a
patented mixture of chemical reagents is used: dimethyl sulfoxide (DMSO),
polyethylene glycol (PEG 400), triethylenc glycol methyl ether and higher
homologs (TMH), and potassium hydroxide (KOH). The contaminated sediment
is mixed with reagent and heated. The glycol reacts with KOH in the presence
of the sulfoxide to form an alkoxidc. The alkoxide replaces one or more of the
chlorine atoms in the contaminant to produce a glycol ether and potassium
chloride. The glycol ether may further degrade to a totally dechlorinated
species. The sulfoxide acts as a cosolvcnt and catalyst to increase the overall

, rate of the reaction.

APEG-PLUS™ ircatmcni has been proven effective in destroying PCBs. dioxins,
dibenzofurans, and other halogenatcd aromatic compounds. Previous research
with APEG has shown that the reaction products from treatment of PCBs and
dioxins are not toxic . Both dioxin reaction products and treated PCB soil
have been administered orally to guinea pigs with no observable ill effects.
Ames testing of" both treated soil and reaction products has shown that the
products are not mutagenic. Since the reaction products are more water
soluble than the original contaminants, they arc less likely to bioaccumulate.
Testing with fathead minnows has confirmed that PCB reaction products do not
bioaccumula te .

1 D. J. BruneiIc and D. A. Singleton, "Destruction/Removal of Polychlorinated
Biphenyls from Non-Polar Media. Reaction of PCB with Poly(Ethylene
Glycol)/KOH"; Chemosphere. Vol. 12, p 183-196, 1983.

2 D. M. DeMarini and J. E. Simmons, "Toxicological Evaluation of By-Products
From Chemically Dechlorinatcd 2,3.7.8-TCDD." Health Effects Research
Laboratory, U.S.EPA, Chemosohcre. Vol. 18, Nos. 11/12. p 2293-2301. 1989.

CRC Environmental. Inc. 2 R00020



The first step in investigating the feasibility of using the APEG-PLUS™
treatment system for the Shcboygan River &. Harbor Superfund Site was to
conduct a laboratory study to demonstrate the effectiveness of APEG-PLUS™
treatment for this sediment. At the same 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. delivered approximately 9 pounds of sediment
containing PCBs on August 26. 1991. to 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 were first decanted off the sample. Then.
GRC personnel passed the sediment through a screen with 0.25-inch openings
to remove debris and collected the sediment in a pan. The sediment then was
air-dried in a fume hood overnight to remove excess moisture and mimic the
effect of pre-process storage. The moisture content was reduced from 39% to
35% at this time. All work with this material was conducted in a fume hood by
personnel wearing appropriate protective equipment, including nitrile gloves
with latex gloves underneath.

Preliminary Analys i s

After the sediment sample had been dcwatcred and homogenized, the initial
PCB concentration and the KOH absorption capacity (KAC) were determined.
The "prepared" sediment was analyzed for percentage of oversized sediment
(material larger than 1/4 inch) and moisture content. The data generated in
this portion of the lab study arc summarized in Table 1 (See Appendix 1 for
methods used).

CRC Environmental. Inc. 3 R00020



Table 1. Preliminary Analysis of Shehovgan Harbor Sediment

PCB Concentration, ppm (uu/ji)3

Oversized Sediment. (% bv wcichi)4

Free Liquids Decanted Off. (% bv weight)
Moisture Content, before drying. %
Moisture Content, after drvinu. %
KOH Absorption Capacitv, me/a

280
3.3
0.80

39
35

190

Initial PCB concentrations for untreated sediment were 150 ppm. 180 ppm. and
520 ppm6. This variation showed that the PCB concentration for the untreated
sediment was unevenly distributed. Table 1 data also indicates the sediment
contains a relatively high moisture content. Thus, the APEG-PLUS™ treatment
of the sediment requires additional heatup time compared to drier soils. The
additional water must be distilled off in order to reach the APEG-PLUS™
reaction temperature of 150°C.

The KAC was performed to determine the quantity of KOH needed for the
reaction. Based on the data obtained for the KAC. 200% reagent loading at
1:1:2:2 reagent formulation (PEG:TMH:DMSO:45% KOH) was selected as the initial
reaction loading for this sediment sample.

Treatment Reactions

Two reactions were performed on the representative Shcboygan River and
Harbor sediment following GRC's standard methods (sec Appendix 1). Each

3 Average value of triplicate determinations, and were reported on a dry
weight basis.

4 Panicles of Sediment over 1/4" arc considered oversized.
5 Average value of duplicate determinations.

This data was analyzed with 64% of DCB surrogate recovery which was
within the QA acceptable limit and was considered valid.

GRC Environmental, Inc. R00020



reaction was run for 10 hours. Samples were collected hourly and analyzed for
PCBs to monitor the progress of the reaction.

For the first reaction. 600 grams of reagents at the standard reagent
formulation of 1:1:2:2 (PEG:TMH:DMSO:45% KOH) was mixed with 300 grams of
"prepared" untreated sediment. The total reagent weight was 200% of the
sediment weight, which is twice the amount of reagent GRC typically would use
for a soil treatment. The materials loaded into the reactor are listed in Table 2.

Table 1. Reactions Innm Quantities

Reaction
Grams of sediment treated
Moisture content of feed. %
Drv 12 rams treated
Grams of PEG used
Grams of TMH used
Grams of DMSO used
Grams of 45% KOH used

#1
302.20

35
200
99.68
.99.95
200.10
200.00

# 2
300.35
35

200
75.00
74.97

rso.io
299.93

Reaction 1 reduced the PCB concentration to less than 2 ppm in 9 hours. Due to
low KOH recovery for Reaction l', additional KOH was added to Reaction 2. For
the second reaction, the reagent formulation was changed to 1:1:2:4
(PEG:TMH:DMSO:45% KOH). The amount of the organic reagents was reduced
and the KOH loading was increased. The total reagent weight for this reaction
was also 200% of the sediment weight. Reaction 2 reduced the PCB
concentration to below 2 ppm in 7 hours. This additional 45% KOH caused a
longer heaiup nmc and increased generation of condensate for Reaction 2
compared to Reaction 1. even though the overall reaction time was shorter (7
hours versus 9 hours). Analytical results from the hourly samples for both
reactions are listed in Table 3. Complete reaction curves for Reaction 1 and 2
are graphed in Figure 1.

7 Upon completion of Reaction 1. KOH litration was performed on the treated
sediment and reagent: 7.6 mg/g and 6.1 mg/g of KOH were recovered
separate ly .

GRC Environment.. Inc. R00020



Table 3. Reaction 1&2 Monitoring Data

Hour
0
1
2
3
4
5
6
7

8
9
10

Treated Sample
Trd. Sample. Duoe

Reaction 1
ppm PCB

150
400 10

460
400

120
17

4.9

5.3
4.0

<0.221 1

<0.65U

<0.71n

NA> 2

DCB %R9

85
51

100
99
67
52
90

130
110
130
100
89

NA

Reaction 2
ppm PCB
240
220
45
24
37
83
2.5
0.47

<0.43U

<0.341 1

<0.14n

0.27
<0.71U

DCB%R

89
87
74
74
94
90

110
110
120
120
120
60

100

8 All PCB concentrations are determined on a dry sediment weight basis in
ppra.

9 DCB%R = per cent recovery of dccachlorobiphcnyl (the recovery
surrogate), included for QA purposes.

1 ° Extended mixing of soil and reagent frequently extracts PCBs that are not
found during the beginning of mixing. This does not indicate production
of new PCBs.

1 ! The data represented that the PCB concentration in the sample was non-
detectable. The detection limit was calculated by the following formula:

D.L. = ' lowest PCB cone, detected bv GC-ECD ( p p m ) * f i n a l Vol f m L )
A m o u n t of sample ex t rac ted (g;

The data reported in the preliminary report were the quantitation limit
for our analytical method instead of the detection limit. The listed data
were recalculated.

12 NA = the sample was not analyzed.
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Fieurc 1 PCB Concentration Versus Time: Reaction 1 and 2

1000

3 4 5 6 7 8 9 1 0

As the graphs show, both Reaction 1 and Reaction 2 had high variability in
analytical results. This variability indicates poor mixing, possibly related to
high sample viscosity as well as the usual surface adsorption effects. For
'example, the most troublesome unmixed area of the lab reactor is the upper
ponion, above the level of the slurry, where splashes and lumps of less treated
material bond to the wall. Capturing small lumps of the less treated material
during sampling leads to random variation in the PCB results. This problem is
significant at laboratory scale, but as the size of reactor increases, the surface
to volume ratio improves dramatically. Data from previous lab and pilot studies
clearly show that reaction curves become much smoother as the reactor size
increases.

After reaction 2. treated sediment was washed four times with an amount of
water equal to the init ial sediment weight (sec Appendix 1 for method). The
sediment was neutral i/cd wiih 20% su l fur ic acid in conjunction with the
fourth wash 13. The purpose of this process was to remove excess reagents
from the sediment to restore the sediment to its initial pH and to remove

The pH prior neutralization was not taken, but the total amount of KOH
neutralized was 12 g.
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environmental hazards associated with the residual high alkalinity in the
treated sediment.

Evaluation of Results

Because the PCB contamination was reduced to below 2 ppm quicker in
Reaction 2 than in Reaction 1, Reaction 2 was chosen as the most successful
reaction. A subsamplc of treated sediment from Reaction 2 was sent to Hazleton
Laboratories for analysis. The key to the increased dechlorination speed for
Reaction 2 was the addition of extra KOH. A further increase in dechlorination
speed would be expected if the moisture content of the sediment was
significantly reduced (generate less condcnsatc and speed up the heatup time)
and/or the KOH was added as Hake instead of as a solution. Use of flake KOH in
place of a ponion of the liquid KOH would reduce the amount of water (from
the liquid KOH) to be boiled out of the reactor and would reduce the treatment
cycle time. This effect would potentially reduce the overall remediation costs.

A handling problem 'was observed during the heatup of Reaction i but not
observed during Reaction 2. The contents of the reactor boiled vigorously
causing some foam to fill up the reactor. This foaming may be due to the
particular reagent formulation used in this reaction or to a reacting substance
in the matrix. During full scale, an ami-foam agent can be introduced to
control this phenomenon. Research for choosing an appropriate antifoam
agent should be conducted during the pilot-scale testing.

Post Reaction Contaminant Analyses

PCB Analysis - By GRC's Laboratory

All of the exil streams from the most successful reaction. Reaction 2. were
analyzed for PCBs by GRC's laboratory. The purpose of these analyses was to
prove that the PCBs were destroyed, not simply removed from the matrix. The
results are presented in Table 4. All the exit fractions, with the exception of
the condensate and the vent trap A (florisil tube), contained PCBs below 2 ppm.
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Table 4. PCB Analysis of Exii Fractions for Reaction 2

Fract ion

Coodensatc
Reagent
Wash 1
Wash 2
Wash 3
Wash 4
Wash Water Composite15

Vent trap A. pan 1
Vent trap A. part 2
Vent Trap B
Treated sediment
Treated sediment, dupe

Treated sediment* Ave.
% Relative Stand. Dcv.

Treated soil spike

Soike added (ppm)

% Spike Recovery

GRC
PCB (ppm)

49U

0.19
0.14

0.12
0.12
0.10

NA
13
9.8

NA "

0.27
0.26

0.27

2.7

3.2

3.7

79

DCB Recoverv(%)
110
86
97

100
71

99
NA

NR16

NR

NA

60
101

.
•_

Gaison Lab.
PCB (ppm)

67
<0.70

NA
NA
NA

NA

0.0086
NA

NA

<0.15
<0.08017

NA

A detectable amount of PCB was present in the condensate, but that is not
unusual (see Scale Up and Limitations or Lab-Scale Testing section). PCBs

1" The condensate obtained from Reaction 1 was analyzed and has an average
PCB concentration ol 19 ppm.

1 - After each ponion of wash water was tested for PCB concentration. GRC
combined all the wash water portions us a wash water composite and
delivered it to Gaison Corporation Laboratories for PCB analysis.

16 SR = No recovery surrogate was added to this sample.

1 • The data reported was on a wet weight basis.
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found in vem irap A1 8 . 0.032% of total inpui PCBs. are not significant: vent
trap B contained no PCBs. During the full-scale remediation, similar florisil
tubes will be used to monitor the condition of drum size vent traps. When
remediation is complete, the spent vent traps will be analyzed and disposed or
incinerated.

The precision of PCB analysis is indicated by the per cent relative standard
deviation (which equals the standard deviation expressed as a percentage of
the mean) calculated from duplicate or replicate samples. The precision
shown in Table 4 for duplicate analysis on the treated sediment was excellent.
Please note that the values shown in the table are significantly below the
detection limit for the treated sediment at value 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 the per cent recovery of spiked samples
and the per cent recovery of the DCS recovery surrogate. The spike recovery
of 79% indicates that the accuracy of GRC's rapid analytical method for PCBs is
well within pur QA goals (100% ±. 50%) of QAPP plan. The DCB recoveries for
the exit fractions were also within the QA criteria.

A mass balance for PCBs indicates that approximately 82% of the PCBs were
destroyed by the dechlorination process (refer to appendix 2). The PCBs found
in the condensatc account for aboul 18% of the total.

PCB Analysis - Bv Galson Corporation Laboratories
- Use SW.846 Method 8Q8Q. NYS-DEC ASP Category B

A sample of the untreated scdimcm and various exit fractions were submitted
to Galson Corporation Laboratories in East Syracuse and analyzed for PCBs. The
data are summarized in Table 4 with the complete reports attached as Appendix
3.

Vent trap A is the florisil tube and is analyzed as two pans. Vent trap B is
an active carbon trap and installed after vent trap A.
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The untreated sediment sample was analyzed by Galson Corporation with PCB
levels at 47 ppm19. The level of PCB concentration was below GRC detected
range or 150-520 ppm. GRC reanalyzed five extra samples and obtained a range
of 98-150 ppm lor the untreated sediment, data arc listed in Table 5. Including
preliminary data an average of 190 ppm with 68% of RSD was obtained. The
discrepancy between Galson Corporation's and GRC's data for untreated
sediment is probably due to the non-uniformity of the untreated sample in
spite of extensive homogenizaiion efforts. For calculation purposes. GRC is
using the "zero" hour concentration of 240 ppm from Reaction 2 as the initial
PCB concentration for calculating the PCB mass balance. The "zero" hour
sample is collected after slurrying the soil with PEG, TMH. DMSO and 45% KOH,
but before heat is applied. The liquid reagents are more effective in spreading
the PCB concentration evenly than physical homogenizaiion of the soil.

Table 5. Replicate PCB Analysis on Shebovpan Harbor and River
Untreated Scdimeni and Condensaie bv GRC Laboratory

Date PCB cone (pom) DCB % Recovcrv
Untreated Sediment
8-8-91
8-29-91
8-29-92
12-10-91
12-10-91
12-12-91
12-12-91
12-12-91
Condensa t e
9-30-91

12-13-91

12-13-91

180 .
520
150
150
120
140
98

150

35

56

56

NA
64

85
95

110
116
110
111

112

118

112

Averaee
V90

49

%RSD
68.

20

The PCB concentration for untreated sediment was determined on a dry
weight basis, whereas the treated sediment was reported on a wet weight
basis.

RSD refers to relative standard deviation and is equal to the standard
deviation divided by the mean and expressed as a percentage.
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The PCB concentration Tor condcnsatc was reported as 67 ppm. which was
higher than GRC's analytical data (first anuly/cd as 38 ppm). This inconsistent
analytical data between GRC's laboratory 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 laboratory in duplicate; analytical data are
listed in Table 5. The average value obtained for condensate was higher than
GRC first analy/.cd and still lower than Galson Corporation's data.

The persistent data discrepancy between two 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 peak patterns and makes EPA's standard
method inapplicable to APEG reaction products. If third party verification is
required to comply with regulations, a laboratory conducting the analysis

•using GRC's analytical method or another congener specific method analysis is
more appropriate.

The presence of reagent in the condensate. wash water composite and reagent
fraction caused interference in identifying PCB peaks pattern during analysis.
Galson Corporation did not meet the. QC acceptable- limits for matrix
spike/matrix spike duplicate for water matrix sample. The data for the wash
water composite therefore should not be considered as valid. A smaller than
usual quantity of sample was taken for analysis in order to avoid the
interference of reagent in the wash water, therefore, Galson Corporation
Laboratory must report a higher than usual detection limit.

Scale lip and Limitations of Lah.Scnle Testing

Laboratory test reactions use approximately one pound of slurry, as compared
to 35,000-50.000 pounds in a full-scale batch reactor. This large scale up factor
limits the types of information thai may be obtained from a small scale
laboratory reaction. Inherent limits of a small reaction include;
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limited sample size
• unrealistic surface/volume ratio

limited production of treated fractions

Limited sample size magnifies the effects of non-homogeneous matrices.
Differences in a 1 pound slurry sample tend to even out in a 20 ton batch.

The electricalh heated lab reactor has a very high surface/volume ratio
compared to field equipment. During the course of laboratory scale reactions,
it is not unusual to char some of the reagents when materials solidify on the
reactor walls. The solidified material prevents efficient heat transfer from the
metal reactor wall to the bulk of the reaction slurry. As the temperature
controller attempts to maintain a constant 150°C temperature, the heating
mantle raises ilie wall temperature much higher than would happen if the
heat were efficiently conducted into the bulk slurry. This "hot wall" effect
can break down reagents. Based on prior experience, it is probable that the
oil-jacketed reactors used in pilot and full scale work will prevent the reagents
from breaking down as much as. it did in the laboratory reactor.

When large quantities of condcnsatc arc generated (on pilot- or full-scale
work), it is possible to separate the PCB-containing organic phase from the
water phase by simple physical means. Laboratory reactions do not produce
enough sample to test such procedures. In full scale operations recovered
water is tested lor PCBs and passed through a carbon filter if it contains PCBs,
then cycled back into the system to be used as wash water. Any condensable
materials or volatiles arc removed from the condenser system and are disposed
off site or in an on-sitc biorcacior system. The separation of condensate and
requirement of carbon filter installed will be verified during the pilot study.
Contaminated carbon can be treated by APEG-PLUS™ or incinerated depending
on the economics of the situation. This is not expected to be a major cost
element. For example, during full-scale remediation carbon adsorption may be
chosen as the method to remove PCB in the condensate. 10.000 tons of
untreated sediment will require about 3 tons of activated carbon to adsorb the
PCB in the condensate. Incineration, the most expensive disposal method,
would cost about 53,000 or less than 0.2% of the overall estimated disposal cost.
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Mass Balance and Reagent Recovery

The first part of a reagent recovery analysis is to verify the overall mass
balance of the reaction. A mass balance at the lab level involves simply
adding up all Hie masses thai went into the reactor and comparing them to all
the masses that came oui. The mass balance data for Reaction 2 is presented in
Table 6 and the mass balance and reagent analysis calculations can be found in
Appendix 2.

Table 6. Mass Balance Data for Reaction 2

I n p u t s
Untreated Sediment
PEG
TMH
DMSO
45% KOH
Water for Wash 1
Water for Wash 2
Water for Wash 3
Water for Wash 4
Acid added
replace condensatc
Total Inouis

Mass Lost (grams)

Mass (£)
300.35
75.00
74.97

150.10
299.93
307.02
300.05
306.97
221.00
151.25
258.74

2445.31?

Mass Recovery (%)

O u t p u t s
Treated Sediment
Rcaeent

Hourlv Samples2 1

Wash 1
Wash 2

Wash 3
Wash 4

condcnsatc
Total Outouis

Mass (e)
250.34
405.43

60.51

251.89
278.75
281.49
371.36

259.36
2159.13

286.25
88

The mass recovery for this reaction was lower than expected. The major mass
losses was due to a change in sampling procedures (dual sample were taken
instead of single sample and the former caused more sampling losses) and
longer heatup time (causes more water vapor 10 escape from the ground glass

2 ' Sampling lo.sscs estimated at less than 60 g.
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joints during sampling) compared lu previous reactions GRC had conducted.
Minor mass losses can also occur lor any one or more of the following reasons:

• liquids may leak from the lab reactor seal
• water vapor may leak from condenser system
• gases may leave the lab reactor
• residuals left on centrifuge bottles, funnels, spatulas, and any items

that come in contact with the reactor contents

It is also possible thai some of the reagent* or soil carbonates were convened
to carbon dioxide during the course of this reaction. During scale up to pilot or
full scale testing, slurry samples arc taken directly from the sampling pon on
the reactor vessel. Mass losses due to laboratory sampling procedure and
vapor leakage during sampling arc eliminated.

The second aspect of mass balance is ihc question of whether the sediment is
adequately separated from the reagents and wash waters at the end of the
treatment. The mass recovery and related data for the Reaction 2 sediment is
shown in Table 7.

Table 7. Mass Recovery for Sediment

Sediment
Wet Mass (erams)
Moisture Conicni (%)
Drv mass (crams)

I n p u t
300.35

35

200
Drv mass lor hourly sample

Total drv mass recovered

Mass Recovery, drv Basis (%)

Overall Mass Recovery (%)

Output
250.34
54

120
41

160

80

88

The mass recovery for the sediment was much lower than expected and
slightly lower than the overall mass recovery. The low sediment recovery
indicates that the fine particles within the sediment did not separate from the
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above 150°C. Tne loss of DMSO may be associated with the "hot wall" effect that
is encountered with a lab reactor. Nevertheless, the concentration of DMSO in
the treated sediment solid (0.54 mg/g) is well below the 7 mg/g "safe" level for
earthworms, a species quiic sensitive 10 DMSO. Performance evaluation
samples for the reagent analysis were within acceptable recovery ranges.

Very little reagent was recovered in washes 3 and 4. If soil washing is as
efficient in full scale as it was in the lab, adequate reagent removal from the
sediment could be achieved in three washes. Sediment reagent residuals will
be checked after the pilot-scale reactions to verify that the concentrations are
acceptable.

Based on all ol the lab data. GRC has prepared a cost estimate for full-scale
cleanup. The cost estimate document is provided as Appendix 4.

Waste Disposal

After the final report has been accepted by Blasland & Bouck Engineers. P.C.,
GRC will ship the untreated sediment samples to Blasland & Bouck Engineers,
P.C. GRC w i l l properly dispose of the remaining waste, including treated
sediment, reageiu. wash water, and debris.

Summary & Conclusion

The treatability study conducted on the sediment from the Sheboygan River &
Harbor site was successful in reducing the PCB concentration in the sediment
to 2 ppm.

The CLP analysis using EPA's method was completed, and pan of the data did
not agree with GRC's analytical data. The inconsistency has discussed in detail
in this final rcnori.

PCBs found in the exit fractions were below 2 ppm with the exception of the
condensate and u vent trap. Discussion of the condensatc and vent trap have
been made in detail in the report. Mass balance daia indicated slightly lower
than normal maN.s recoveries. Although these low recoveries arc probably the
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result of materials handling conditions ai lab scale, scale-up to pilot and full
scale are expected to improve recoveries to allow cost effective remediation of
this site. Reagent recoveries were within acceptable ranges.
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1.1 Method for Percent Moisture

Percent moisture data are important for calculating soil recoveries and for
setting all analytical data to a fixed base.

A CSC Scientific moisture balance is used to measure the percent moisture of
the untreated and treated samples.
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1.2 Method for Cheeking 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 GRCs 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 morning, shake the samples one more time and centrifuge the vials
at about 1500 rpm for 3 minutes to settle the soil panicles. Pipette 0.5 mL of the
liquid into a beaker or conical flask containing about 100 mL 'of deionized
water. Use a calibrated pH meter to monitor the pH changes. Titrate to a pH of
8.2. The KOH absorption capacity (KAC) is calculated as follows:

, , 0.1 x (blank mL - sample mL) x 56 x 10 mL equilibratedung/g) = g samp,e x 05 mL titrtted

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 Rtactions

Galson Remediation's APEG-PLUS™ treatment 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 done, 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 thai
will be required. The GRC laboratory soil reactor is illustrated below.

Qlycol blow -
out loop and*
catch flask

Z_\ .-•*

Vacuum release
Distillation
'condenser (glass)

Stirring motor chuck

Thermocouple Distillate sv\
Receiver-*{ i

Steel stirring
paddle

to Vacuum

Temperature
control unit

100-5000 mL
reaction
flask (steel)
.Heating
mantle

Bubbler (for
odor control)

Laboratory Soils Reactor
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Tbe reactor bottom, distillate receiver, and jars for reagent, soil, and washes
are 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
controlled 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 a slurry.

Reactions are timed from the start of heating. During heating, slight vacuum
(<r Hg) is applied at the exit from the vent trap. The vacuum imitates the
negative pressure 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 one per hour, and analyzed according to GRC's analytical method
for the contaminant(s) in soil.

After . the contaminant concentration in the soil has reached the desired
"clean" level the reactor is cooled to 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 centrifugcd 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 reagent 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 temperature 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.

Appendix 1 Page 4



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 samples 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 require unusual
treatment because the APEG-PLUS™ reagent is somewhat destructive to
standard gas chromatography (GC) equipment. Care must be taken so that
reagent is not included in the extract that is injected into the GC. This method
has been developed to provide accurate results in the shortest time possible.

At Soil Wash Step (not required for final treated soil or untreated soil1)

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 to 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 deionlzed 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 Ste

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 uJ 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
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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 mL
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 to separate 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) ChromatQgraphy

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 5890A

-Injector temp.: 250°C, Manual injections with solvent flush
-Column: 30 m x 0.543 mm ID fused silica coated with 1.5 urn DB-1
-Carrier gas: nitrogen at 25 mL/min through column, makeup to 60
m l / m i n .
-Temperature Program: 170°C. 25°C/min. to 270°C. hold 6 min.
-Detector. Ni-63 BCD, base: 300°C
-Integrator: Hewlett Packard 59970C Chemstation with GC software.
-Threshold: 0, atten 2A6 (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 separate 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.

Cbromatograms of samples and standards are studied and peak names, based on
the relative retention times (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 hexane 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.

ngix = Cx * VI * (Mia + Mib)/200

w h e r e C^ = the total PCB concentration of standard x in ng/u,L,

VI = the injection volume of the standard in M.L, and
Mia = the mean weight percent of peak i in Aroclor 1242. taken

from Table 3 of the EPA method.
Mjb = 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 each peak in a sample is calculated by
linear interpolation between two standards having the same peak at higher
and lower concentrations. The equation for this calculation is:

n«ih ' KAjh -Ail)<nSih -ngi

where i refers to a peak name,
s refers to the sample,
h refers to the higher standard.
1 refers to the lower standard, and
A is a peak area.

The total nanograms of PCB in a sample injection, (ngt) is the sum of the
nanograms of the individual PCBs (ng;s ).

ngt= £ ngis .

The PCB concentration in the soil is calculated from the nahograms in the
sample injection as follows:

C = ngt*V*D/( VJ *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 trained 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 useful 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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7.5 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 hcxane. After each extraction, the hexane
layer is transferred to a volumetric flask. After the third extraction, the
hexane extract is brought up to 10 mL. The sample 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 BCD.

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 in Florisil (Vent Trap)

GRCs method for analyzing florisil (Vent Trap) for PCB is similar to the method
used for soil and sludges.

The florisil tube is broken into two sections, A and B. These sections are
transfered in two 1.5 mL amber vials. Pan A includes two plugs of glass wool
and the florisil closest to where the vapors entered the tube. Pan 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 each vial and they are 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 erienmeyer 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 night. 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 normality x 56 / sample weight (g).
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1.3 Analytical Method for PEG, TMH, and DM SO

A) Sample Preparation for Liquid Samples

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
drop wise 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 notebook. 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 equivalent).

B^ Sample Preparation for Soil or Other Solid Samples

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 Hydrion paper to
check the pH. Cap and vortex for 5-10 seconds and loosen cap with caution in
case 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 vortex 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 be removed during the volume reduction.
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Verify that the pH is still <7 and adjust the final volume to 3-5 raL with
deionized water. Record the solution volume in your notebook. Vortex for 5-10
seconds 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 equivalent).

C) Chromatograh

Any HPLC system equivalent to the following may be used, provided that its
performance is checked.

Mainframe:
Mobil Phase :
Flow rate:
Guard Column:

Analytical column:

Detector:

Integrator:

Hewlett Packard 1090
10% Methanol in HPLC grade H2O (isocratic).
2 mL/min. Max pressure set at 400 bar.
7 cm x 2 mm ID stainless steel packed with 37-53 p.m silica
gel (Whatman 4390-411 or equivalent) frits and packing
changed when pressure exceeds 300 bar.
250 x 4.6 mm ID stainless steel packed with 10 |im silica
gel (Whatman 4216-00.1 or equivalent)
Hewlett Packard 1047A refractive index detector, set at
30°C
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 valleys after PEG B peak.
STOP at 20 min
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D) Data Reduction

DMSO produces only one peak. 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 analytc "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)

"Sis = Cis * Vjs

w h e r e u g j s = the micrograms of analyte "i" in standard injection
Cjs = the concentration of "i" in the standard (in mg/mL)
Vjs = the injection volume for the standard.

The micrograms of analyte "i" in a sample injection is calculated by linear
interpolation between standards of higher and lower concentration. The
equation for this calculation

"Six = "Sih - KH ih-H i l )<ugih-ugi l ) / (H ih-H ix) l

where i refers to a peak name,
x refers to the sample.
h refers to the higher standard,
1 refers to 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 function of the voltage difference between
the 'zero" voltage and the voltage at the tip of the peak, it is very important
thai the detector "zero" be checked frequently throughout the day and adjusted
as required.
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The concentration of anaiyte "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 anaiyte per gram of reagent or wash water.
The equation for that is given below.

"i" (mg/g) = (ugix * V)/(Vjx * W)

where V is the sample solution volume in mL (usually 10 mL)
V.-x 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 below 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 teflon centrifuge
bottles. The bottles are balanced and placed opposite of each 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 temperature 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 cemrifuged 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
neutralization 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 H2SO4/eq
——! 000 mg/g * 5 6 g K O H / e q * 0.2—— = « »* H2S°4 needed

b. for 1:1 Hydrochloric acid (18%):

g soil * me KOH/g soil * 36.5 g HCl/eo
1000 mg/g *56 g KOH/eq * 0.18 ~ g l8* MU* needed

The acid is added to the water for the third wash so that together, they are
equal to the original soil mass. Small 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 evolution 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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Appcndi* 2-1: PCS Mass Balance tor Reaction 2

PCB MASS BALANCE : Labera

Rtacliea
Matrix
Ceelamiaaiils
Dale

lapels
Untreated Soil
PEG
TMH
DMSO
45% KOH
Wash 1
Wash ;.
wash :
Wash 4
*Acid Added
replace coed.
Toul Inputs

SOIL
loul mm
% moisture
dry mutt

2
Sedimeai

»rr DechhirieaUaa K«cllo« Kor Sbrborn* llarher

PCBs '
23-Scp-9l

trams
300. 35

OnlPBll
Treated Soil

7J.OOIRe»i««l
74.97

150.10
299.93
307.02
300.05
306.97
221.00
151.25
251.74

2445.31

INPUT
300

Slurry samps

Was* 1
WM.2
Was* 3
Walk 4

condeasau
Total Ouipuu

FINAL

trams
250.34
405.43

60.51

251.19
271.75
211.49
371.36

259.36
2159.13

2501
35! 54!

2001 1201
Dry mau for hourly simple
% Recovery, dry basis

41
10

Results ar* accurate lo 2 si«ein«anl dltlls.

'. ;
*TlM PCB cooceoimion tor Hour -<T was "240 mm'
•240 ppm was used as the iniiul

PCB INPUT FOR
Toul IBPM Mass
PCB coac (iute>
Toul PCB (mi)

CONDENSATE CM
loul matt
u.a'o
mm found (me)
% recovery

REAGENT OUTPU1
lOUl BUS

M/t
OMK (oeod (me)
% reco»er>

WASH 1 OUTPU1
loul mass
fC/1
mat found (mi)
% recovery

WASH 2 OUTPin
loul mats
Uft/g
mut found (mi)
* recovery

WASH 3 OUTPU1
loul mass
H/l
mass found (me)
% recovery

WASH 4 OUTPU1
loul mass
WS/I
mass found (mi)
* recovery

rfMjrnalannaliQQ of iMlreaied

REACTION 1
300.35

240illour •O- PCB concenlraaiioi
72 ;

JTPUT
259.36

SAMPLli <r9l09230»50023

49-
13;
ltd

i . »^.
(SAMPLE f 910924131 01 16

405.43'
0.19'

0.077!
b. l l<

SAMPLE W 10924 1300023
251.I9<

0 14
0.035
0.04V

2711.75
0.12

SAMPLE *9I0924I305U23

0.0331
0.046'

2S1.49
0.12

SAMPLE t9l0923)310023

0.034
0.047'

SAMPLE • 910924 131 5023
371.36

0. 10

* recovery » SI

!
[

!

.
j

1

.

1

I
U.037
U.05I

Page



Appendix 2-1: PCS Itasi ftewnc* tor Reaction 2

VENT TRAP A
loul mau
m/i
nun fouad (mi)
% racevenr

VENT TRAP »
M/I
nut* (mad (me)
* recovery

FINAL SOIL OU1
IOUJ BUM
M/l
mus fowad (ma)
% recovery

Toul «R

%D*(lrnclle«>

1.0
13

0.013
O.OII

9.1
0.010
U . U I 4

SAMPLE *9I09UI2IOII6

'

PUT IsAMPl.t WI092512IOI16
250.341

0.27
0.061
O.OV4!

1 !
II

f ^

!

1

!

;
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Append* 2-2: Mat* Balance lor Reaction 2

MASS BALANCE: L«»enUerr UirMertoallea KncUw For Sfcckorta* Uartor

Reacllou
Malrll
CealaBliaali
Date

lapdi
Umraaud Soil
PBO
TMH
DMSO
45*ICOH

2
SodiBont
C8»

23-SOP-9I

Gm»
300.JJ

73.OC
74.97

130. It
299.93

WMh | 307.02
Wart 2
Wart 3

300.0]
306.97

Wart 4 211.0U
•Acid add* 151.25
replace out. • 211.74
foul Inpau ; 2445.311

sou. : INPUT

dfy •«•
3of am for BOM
% Recovery, dry

»
200

•Mb
I

IEAGENT INPUT
coatponeni
3rr oun md

PEC
73.00

'
:ONOENSATK OUTPUT
loul ouui ' J39.J*
mt/£
m«. found
% raeovory

lEAOENTOUTPl

•I/I

% noo»or>

0.00
0 OO
0.00

T
403.43

130
33
70

WASH 1 OUTPUT
lout out 23 1.119
«!/« ; 3.1
•uu fond 1.3
* raowonr 1.9

WASH 2 OUTPUT
tout wait ' 2711.73
• I/I • 10
auu found : 2.»
% rocovory 3.7

WASH 3 OUTPUT
loul nut 211.49
ni/i ' 2.4
mut found ! 0.6*
% focovwv 0.90

WASH 4 OUTPUT
loul ••« ' 371.36
milt l.J
mui found 0.4K
% recovery 0.64

FINAL SOIL OUTPUT
toul oius 230.34
mt/t O.47
mui round 0.12
% recovery 0.16

i
c for hourly umpk

T«lW *R 7 II

J

O«l»lU
TMOd SoO

WM. I
Wuk 2
W.h3
Viak 4

co>do»iii«
Pout OIMMU

FINAL
130.34

33.1
120
41
!•

Cram
250.34
405.41

60.31

Ml. SI
271.7]
211.49
371.36

239.36
2159.13

TMl
74.97

UMSO
130.10

t

SAMPLE t9l09I30«30023

O.OOl 23
0.001 6.0
O.OOj 4.0

SAMPLE » 91092413101 16
1

210
13

114
• i

210
»5
57

SAMPLE t9109241300023
!

S. l j 22
1.3; 3.5
1.7: 3.7

SAMPI.K *9IO«241303023

lOi 9.9
:.«; 2.»
3.7! l.«

SAMPLE f9109231310023

1.71 3.4
0.4SI 0.96
0.641 0.64

SAMPLE * 9109241313023

0.981 1.:
0.36 0.36
0.49! 0 37

SAMPLH t9l09231210U6

0.38 0.34
0.10 0.14
0.13 O.OVO

1 2 0 ' 67

% recovery •

^_ KOI1
119.97

0.00
0.00
0.00

46.00
19
16

71
I I
15

33
9.2
7.6

16
4.4
3.7

0.00
0.00

47
12

9.8

S3

•1

TOTAL
420.04

6.C

240

>«

l»

6.3

1.4

12

19

71

prior lo
emraltzaiionj
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Galson Remediation Corporation

Tasktf: 5177

PoIvchlorinatea Biphenyl Compounds Data Package

Gaispn
Laboratories



Gaison
Laboratories

5601 K;fKv.i;e Scac
E Syracuse NY r?0£7
"a i315i 432-0506
• 3009500506
November 19, 1991

Ms. Edwina Milicic RE: Analytical Services
GRC Project R00020
6627 Joy Rd.
E. Syracuse, NY 13057 TASK: 5177

PCBs

Dear Ms. Milicic:

Polvchlorir.ated Biphenyls

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 quantitated as Aroclor 1248. This value was
then used to calculate MS/MSD recoveries. Recoveries of the water
MS/MSD were poor; however, aatrix 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 sample. 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
information regarding this report.

Sincerely,

Gale G. Sutton
Associate Laboratory Director
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Chain of Custody Record P«g» i. ., 1-
Company Name

Project No.

Project Manager/Conlad

Project Name

SAMPLE LOCAriON / SAMPLE »

3

Date

_ Galson
•s^ f̂ Laboratories

6601 Kbkvlte Road East
E. Syracusa, New York 13057
315 432 0506 or BOO 950 0506

Ibrw
IYPI

t/

X

Special QA/QC Protocol
(Chdn)

F.PA Cl P EPA SW IMf,

NYSDEC NYSDdl
NJTieni cALironNiA
NJ1IERII OIHEn(Spedly)

AIB

Laboratory
T—1TT—|~| O

Kl Number
TT"" *"*r"T""l~TTC|D|E F |Q [H | I [ J | I

til/; -ooi '-'i"7 -<.'0 :..i//
• • •—. . . .
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..I_I_J_i i i

*f

l i l I .
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_ '•!"-""'• M./ oo i i , . - ooii
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i;i i
i.i. i r. i i n Ui i . ,

J" t I'. I-Ml Cull
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'?l •'• (M"'

1 1 • ' • ' . ' KHI'MXr.'.i
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_i:2l | tank No
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NAMIE://,-/
SIGNAIUHE:
MAMIE

NAMI;
SIGTMFUHF

DA1E:
1'MEj.
DAJE:
TIME:

^fft A:^^ \
SAMPLES RECEIVED OY:
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SIGN A HIKE:

DATE
TIME:

NAMI-:
SK'iNAinnr
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DA IE:
'M
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internal Chain of Custody Receipt and Termination Form

Client : ^ K. £L
Job # : iCO*!'̂ .
Task : x >~^

1 VTSR : -?.*- ' :i$ (Date/'

Sample # Client Matrii
Id *

0& -••x.rr* 9MCM€:S5£C22 -.*

Cover Page 1 of ' •• Q-.^D-^
Final Report Date :
Disposal Holding Interval :

rimej* Request '#:

c Com. # Contrs Storage Analytes Hazard
Code Received Area i Circle Reauests Level

*A ' !*/»** 1 fCft '3

<±fc** n ( o<£3&£6 CM • 1 / 1 »
CD*i" U'c-^ntf^fxci i I I :

1 1

'' ̂  1 { ' ""^ 1 tCCflBr̂  \r A 7-^ ^ " . — ' ^ ^ 1 > • \

^ ————— • ———— |— - —— 1 —— — j ) ——— •- - —— .
1 !

1
-k l

1
1
1

1 1
. 1 • . 1 - .. .

- - 1
1
1
1

i !
1

L 1
Total t of Containers

Sampie Receipt/Breakdown 3y:
Sample Storage By
Sample Disposal By

Disposal Comments:

1
For Tasx: -**£.

v"— '• —— (Siaif-7«. *5* fDate/Time)
: •?- l->^ — fSia),-.1 '•'• oT (Date/Timei
: 'Sia) 'Date/Time*

- VTSR - v/alidated Time or Sample Receipt
- Page numoer assignee in the senes of pages to list all samples for a given task.

*•• - The period of time after final repon for which the contract requires the lab to
maintain custody of the samples in Question.

NR • Sampie not to be retumea.

1

^g Containers -^

ri /
€ / .?*
m i ?

m i ;..
n i •'*
m , j
.•;! /

i- /

,* /

m i ,
1 / ••?
* / 1

if / ^

'•m i £
•:-ix :
4 /

1 /

.1 / "

:\ /
*$• \ ip VX-
:.:! -:/^ii>

^ Total # -^
v|Cntr>s Takens?

•.'.*

:j| Total # J
^Cntfs Ret.:;;::
•§•

• • • : • • • • - : .«:..-• . .,.,.:;•:...,:.• .„:. .: . . '

i Releases To: 'Sia) Releasea Bv : 'Sio) (Date/tin
Ipeturnea Sv: 'Sia) Retumea To : fSia) (Date/Tin

nei
ie) _ _



internal Chain of Custody Receipt ana Termination Form

w.ent . _"> K. vx ,. . • Cover Paae [ of '
-co n : LCO*̂ . ——— j Final fieoon Date :

"ask : -, <^.~*' ^_ _ .,_ MI nisnosa; Holdina Interval :
V/TSR : . - < > • • ! '~0 'Date/Timer Request #• '-''

i — ~~"^~~~
Samoie? Client i Matrix i Cam. i# ComrstStoragq Anaiytes Hazard

id 1 # ! Coce i Received 1 Area i Cjrsla Haauests Level
^' • -•> .rr» »<1 MOl£.S 3fi03 '--«rl ' / I'J£U,4. lV CC£> '3 ^

iS^H ty0?i:sv£oow 1 f \ i / | i S ——— -^

O^^T Uie^iltffctOT-? i ' 1 '» ! i ! 1

C3-»-«»T f?5Tniri:ri".iciii ' ' : ' 1 ! 1
'_C^\ ^mTini^c lit 1 ^ ' ' ' 1 / I •
,-,n in«leew>,w,z | .̂.j,} 1 ! 1 IV1 »4

•-' ' —————— —— : —— - | - • i -—
! ! i

i """--^. ! 1

^k 1 ' !

~\.l i i !
! -- . i
1 !
I i.
I i •- i
I > i i --.,

! i i '• i i
; i i • i i

! i ' | ! ' -

! 1 ! I
1 i ! 1 : i

1 i 1 • 1 i |
| Total if of Containers For Tasx: •••*£
•Samoie F.sceiot/Breakdown 3v: .?cjW*^. fSio) if-1-1'- -* -'Date/Time)

Sample Storaae Bv: &-?fJ~*~-. 'Sio)i-'-*'f ' -"^''Date/Time)
Samoie Disoosai Bv: , , fSia) 'Date/Time)

'Discosal Comments:
- '>/T3R - valiaatea Time ot Samoie fiecaiot

- Page numoer assignee in the senes c: cages to list ail sarr.cies for a given task.
/** • The oenoti cf time arter final reoort ::.* -.vnicn :ne contract requires the lab to
I maintain custooy of the samoies in cjastion.
^NR = Samoie not !o be returned.

. ; • • • ' ' *a r S
rqpipacpn ~o: '^^fjuui^L 'Sia) Releassa Bv fC^f^^L^r' '±ia)/£p?75/./.;.v'(Date.'Ti
Satnrnpn -:•: J^7i/«j v" '̂vtju. . Sia) Returnee To : rttdZ-^ — SiaHToan I<;M« fDate/Ti

( I s ' ' '

Q' ̂  0" r^

...

~, Containers i
taken / Retnm:
i / /4ft^ -
.v>> / •••'•

1 / / . :l
•$ I / Jl. «••
•$ i /_^t-^
i / / Mff. ;:

••%.. , .- ; $
!l /

). i

1 /
.:* ,

1 /

•vi ' .'-•

•1 / v:

m t &
••••£} i - :'S-

•^* / ':

i / ' •
y i
l\ '

V,\ /rV'U.
I ••& xI;^Jlj£

•.:* ' \.!:;;.:

J Total #
Cntrs Takert;

• .t

4 (5>^

1 Total #
'. •" -x

l oi S_»,..,: \ J^v' 1_ir" '
-•:' -CTV^ S ———

me) or*i08
me)

iWi- , )0or>



internal Chain of Custody Receiot and Termination Fnnn

Client : ^HC
Job # : CO-̂

! Task : ~'.̂ ^
VTSR : .< 4*7*1 i<-?0 f Date/Timer

I id # Code

Cover Paqe J. of 1 - Q.^-Q- A
rinal Report Date : ___ _ '
Disposal Holdina Interval : —
Reauest #: t1^

if Contrs Storage Analytes Hazard
Received 1 Area Circle Reouests Level

ecu '-^^ .rc~"° !\(H^iS iccC I-****/-] 1 / "&/K4**! fC^v5
<2&M ''lOllJtfJSOei'} / 1 ' 1 [ !

CD'S 'WrrWWiWrc / I '

O3**»OCJT Gt^%; "̂ OiT'JilO t'£ ' 1

(-,*~T~\ rt i flfli«f if re || £. JJ

/~>lO i1ll«»rt,.6aZ 5e;|,$ 1 |
' / 1
1 \\ vil

L. "" —— ———————————————— r — ——— 1 ——— .— -;"-—— ~_. —— —— - —————— —— — ̂

"^ >

^~-^ ' •

"^•^
^\

: "^ .. !

! -L
1 • * 1 <x^.

^\
1 \.

1
i 1 i \

tContainers m
aken / Reims

i / / > a.
% f / / &
l / / / ^*
n ^ / / ?i
§ ' it i

/ // $
««| —— ••:*

11 /

€ /

% 1 •¥•

4 / '^

^1 / ^
:% / -::|

if / 'i
€ .:>::

/ ••*

-I / "^

H / '•«

1 / 1

1 ! -|^ , .;
1 iav\/r/\A.
i i

Total # of Containers For Tasie <*<-
Samoie Recaiat/Breaxdown By: '-^ -- _,—

Samole Storaae Bv: Gj^J*^
Sample Disposal Bv: _

Disoosal Comments:

(Sio) !f't*l*i/, ^6 (Date/Time)
fSia),,t»l«:i .r>T /Date/Time)
'Sial ... , {Date/Time^

• '/TSn « vaiidatea i :me of Samoie Recetot
j" - Page r.u~oer assigned in the series of pages to list all samples for a given task.
•" - The c=r:cd of time after final report for wnich the contract requires the lab to

maintain custody of the samples in question.
iNR - Samcis not to oe returned. <~
• -:.-... ••'•-• ' ' ZlL.,- ''"'""
Reieasea ~ z^f^a^j.'K.i (Siol Releasea Bv : s-iUQiw — Sia)>nj>*» /I, r.Ju /Date/Tin

'^Pturnea =v: "if. '. ̂ 'M.,4 ~^ ; 'Sia) Returnea To : 'ZJfftSau^-rSla) A. a. ftfoQ (Date/Tirr
i~*~ n '

i ^^jii^
fS Total # ;|
Ibntrs Takerr

1 K
-••* ' *•>

j Total # '.f
•llCntrs Ret...'
:f

•r^ Ob
ie) ;:
16) f'r

• - • • ' • •"• ' • -•• -••••••••-••••.. . : . . .



Client:

Task
Sample
Protocc

Gabon

Sample
ID

S/7-feof
V11 eta
Ml? ct*i.

-.171 .v-f

i^ntjic
fis
//fc.s/p
fltfro/
.777 ct^.
:7?7-r*iV.
' ̂  y r T * tw ¥

\JiT ' £&l

fl.l/0*
fS'S
'//<t.S?P

. ————— ..

_£f^t __

#: S/2f -
——

Analysis Requested:
1: -ELAP— €tP cSJ RA

t|«^S |

€

so

N ,
'/^Q: •
JcTj^ft

^
« /S^S^-

/(
isr^^

it
/^ /3 S

n

. . ..._ ... — .

B
P
1

e*

1

1

_L

_L
_L
I
/
4

A
J

~>

c?

J

j-

H-

EXI RACTABLE CHAN OF CUS fODY

Relinquished 1
Received by:

QgtfPCB's) 604/8040 610/8310 310 13

8PBE8-6lher:- Stored In Relrlae
- M.S
• J '̂̂ t

jj- *T* TI

3alt/Tlme
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j
/
/
/

/

1,
^

I J *\ " V'

v

^

J

...... . -.

V PC

fry:,// htoM\ Da

P\. \^T^ti\^~^ D{

go 9 1 olin» — ̂ . u_ —
le/Tlme /o>/^/ /j/r
ilc/ 1 Into ^

TCtP Air Other: __

ralor ffjLo- QC Batch

fel'IVi Z'.f*^.
)̂̂ t)

fOT-Ajaf)^
~ ITiiL., Sample Removal A llolinn Tracking

Removed
By For
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\

I
f

)

C

^

—

\

-

I
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-

-

-

/

)alt/Tlrne
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/
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)al«/Tlme
Out
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-
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Removed
By For

.--
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)alt/rime
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--"

^^

...... . . . .

)alt/Tlme
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— — — .
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^ -^

Removed
By For
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"*"

J-le/Tlm.
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........ ..

)ale ol Disposal
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Client:
x, 7(,

Sample Analysis Request
Protocol: ELAP- CLPrflC

Oatson

Sample

O

')?7-co\
I -tin
I u-i,

/ /Vi/

r -UM
^klOjf

7H
•Hte.<n
iMflfo

... ———

l5&- 7
|S I
,vn \K

!5£w
I
y

!5r^/

J/Vr _ _____

————— -

B
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e*

.7
j
^
^
•5
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.5
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EXIMACIABLECtlAJNOFCIJS
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3ale/Tlme
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- — ' ——

—————— -
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In Refrigerator f_Ld
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Client:
Task #: •T/;;?

EXT nACI ABLE CHAJN OF CUSTODY ^ .

Relinquished by:(̂ (fi%
,\ / "^7

Received bv.J V,J)«MY<

fl ; Page •_)_. ol ) __
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Task Number:

NEW YOltKSlAIEUGI'Air \Hi (Jl L-NVinONMEIJlAl.(;UNnr:M
HAMI'M: IDIENIiriCAllON /\,^) ANAIYHCAL FlEOUinEMPNI SU

**' '' Malrlii: Soil Sadlmwit/Walar Jx> leachala

;ION
SUMMARY

Customer
Sample
tab

<\ 11016 15 It* i?
\ 1\ If IS 1 5 Z-pi <i. 5 W>

UtAKtKzcBMMr-
,iim™c'ji}0i3
\to'lZ'llMoHC

Laboratory
Sample
Cbdb

5l77-ool
SI77-W 1-
Sn7-fto'j
5l77-«J»H
SI 77 -co 'A

II CLP, lodlcnle yenr ol ptolocol 1987 ( 1989

GC
VGA

MS
VGA

,

MS
BNA
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BN
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NEW YOI H< SIAI e DEPAI \ I MEN I OF ENVIHONMEN I Al. CONSEMVAI ION
SAMPLE innNlinCAHOI I AND ANALYIICAL REQUIIlEMENr SUMMARY

fask Number: ^ \T1 /'~^-\\M»\t\*:(Bott J Svdknwil W«l»r Leachnl*

Cuslomor
Sample
Cb*

^Ioft27o' Vloo i-3
( 11)125 (ZfoMtj

qUrtH.i.o.ll.M*

UfllL^lrloll^MsD

Labor aloiy
Sample
Co*

5177-Co^T

5I77-CW6
55n-7.rif;7

s, -n - ftft
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VOA
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VOA
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Mn. Mil. llq. Nl. K. So, An. N:i. II. V. 7n Mc|. Mn. llq. III. K. Sn. Aq. Nn. II. V. 7n

< >lrt1lll< I M

ll.l'l I liai r I I'-.l 5 uilr I l-.l 6
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NEW YOllKSIAIEHJEPAir OF EN VIMONMEN I Al. OONHFJU lON
HAMIM.I: IDI Mill ICAMOM AMI) AMAI YIICAI nmUIMEMrNI SUMMARY

I ask Number:_Sĵ L2_____ Makl*: Soil SmMmwri Water laachala ( 6vj\K

Customer
8ampl0
Co*

'i I MI •*.-.<» ?ro

•

Laboialory
Sample
Cocfa

5H7-OIO

II CLP. kicicnlo ycm ol jxolocol 1907 ^"^1989 ^

(D
VGA

MS
VOA

MS
BNA

——

MS
BN

——

——

1 hi 1 - Al, Sh, As. Bn. Bo. Cd, On, Cl. On. CH, To. Ph. U
Mo. Mil. Mn. Ml. K, So. Aq. Nn. II. V. 7n

MS

t

Pesl
PCS

——

——

LC
PAH

—

an
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——

IOX
100

' ———

———

Phwwl
lotel

———

———

Cl
VI

at
lol Fr

n
lot Sol
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——

Srfhl 1 - Al, Sh. A«. Hn. B«, Od. On. Cl. O«. CM. To. Ph. W.I 1 hi 1 - *•"'
M«|. MM. lln. HI. K. So. An. Mn. H. V. 7tt

iriinli- Hr.lt.
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MEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY - PCB/PESTICIDE

Sample ID

91082709400:
5177-0051>L.

91082709400:
5177-005

91092308400:
5177-010

Matrix

3 SOIL

3 SOIL

3 SOIL

9109230S500Z3 WATER
5177-004

91092413101KP WATER
5177-0091)L 1

910924131011
5177-009

I* WATER

910925121011lp SOIL
5177-006 !

91092512101U* SOIL
5177-007 mSI

910925121011
5177-008 mSI

91101515200J
5177-001

I/ SOIL
h
3 WATER

9110151520023 WATER
5177-002 r*S

9110151520013 WATER
: 5177-003 mStS

1

I

Date
Collected

27-AUG-91

27-AUG-91

23-SEP-91

23-SEP-91

24-SEP-91

24-SEP-91

25-SEP-91

25-SEP-91

25-SEP-91

15-OCT-91

15-OCT-91

15-OCT-91

Date Rec
at Lab

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

15-OCT-91

i

1

Date
Extracted

18-OCT-91

18-OCT-91

18-OCT-91

21-OCT-91

21-OCT-91

21-OCT-91

18-OCT-91

18-OCT-91

18-OCT-91

21-OCT-91

21-OCT-91

21-OCT-91

Date
Analyzed

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

06-NOV-91

.•) v» \.: L



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY - ORGANIC ANALYSIS

Sample ID

91082709400^
5177-005 ^L.

91082709400'
5177-005

91092308400^
5177-010

91092308500^
5177-004

910924121011
5177-009 t>U

910924121011
5177-009

Matrix

3 SOIL

3 SOIL

-3 SOIL

3 WATER

o WATER

\f WATER

910925121011I/ SOIL
5177-006

9109251210ul SOIL
' 5177-00? rn.1

i91092512I01ll SOIL
! 5177-008 rvaii

9110151520013 WATER
5177-001

911015152002
5177-002 <Vl£

91101515200J
• 517T-AQ2 7ft

1

3 WATER

3 WATER
D

Analytical Extraction
Protocol Method

Su)W Su)W>
^0^0 35oO

3550

3550
1 3520

3532
**"+^ij• _^wo*^

• 3550
! 3550

\

3550
' "^ ^* *K /\
: ^D^

55^

/ " 355̂

;
j

Auxilary
Clean up

Su)W»
JtoSD 3 3W-0

\

SU&U.
3UD

> ^

/

Oil /Cone
Factor

10

100

1

1000

5

25

1

1

1

1

1

1

•



5s Crraaic data cuaiifisrs used in tr.is report are as follows;

value - If the result is a value greater tnan or equal tc she detectisa
. the value is reported.

the * • '-jum^i vas analyzed fsr bur not detected. Tne
r is tftf "K*"̂ ^ attaisaole catectisa lislt fsr ̂ TA saaole.

indisates an estimated </alue. Tnis flag is used ts estisats a
cssssocratisn fsr tsstativ«iy idestified csspounds vnere a 1:1
respcnse is «••"*»* cr vnen tne mass spectral data indicate
idantificatiss criteria, rut ma result is less than ens specified
detectisn lisit.

- Applies to pesticiss parameters wren cne ideatifisatisn nas been
censirssd by GC7S.

- Used when ens analyte is fsaa in tne blank, as veil as a sample.
user to take appropriate actisn.

- Identifies • • '-'i/iw*** whose csncentraticns exceed the calibration
range of the instnsents fsr specific analysis.

not analyzed.
f*y« »n i imifY*^ analyzed at a secondary *1il'ui?*?K-

A - indicates that a IXC is a suspected aldol-condensaticn product.
X - Any other specific flags and feocssses that ray be required ts

properly define the results.
3Z - Analysis performed en a ce-txtractsd saaple.

0 0 0 0 1 5



GC/ECD

PCS

QUALITY CONTROL SUMMARY
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PCB/PESTICIDE SURROGATE RECOVERY

Lab Name: Galson Laboratories
Lab Task Number: 5177
Instrument ID : HP9A

Level:(low/med) LOW

Matrix: WATER

1
2
3
4
5

SAMPLE NO.

METHOD BLANK
BLANK SPIKE
CHECK SAMPLE
METHOD BLANK
BLANK SPIKE

6 i CHECK SAMPLE
7
3
9

SI
*

77
85
114
94
103

OTHER

/ 1 :
9110151520023 12 *
9110151520023MS 9 *
9109251210115 '• 31

10 9109251210116MS
11 91092S1210116Mlt>

34
31

12 9109230840023 91
13
14
15

9110151520023MSL 14 *
9108270940023
9108270940023 O_

16 9109230850023
1719109241310115
18 9109241310116CU
19
20
21

104
D
D
•Vw
D

22
23 i
24 <
25
26
27
28

1

29
30

ADVISORY
QC LIMITS

SI = Dibutyichiorendate (24-154)
# Column used to flag recovery values
* Values outside of QC Units

D Surroaates diluted out

page I of J_
FORM II PEST 1/87 RCV.

•> • • \ r\ j ~j'' 0 0 i 7



?CB/PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Galson Laboratories
Lab Task Number: 5177
Sample: 9110151520023

Matrix: WATER

Date Extracted: Oct 21, 1991
Date Analyzed : Nov 06, 1991 00:59
Lab Sample ID: 5177-001

QC Batch: Q5-0320

COMPOUND

Aroclor-1248

SPIKE
ADDED
(ug/L )

25.

SAMFL&
CONCENTRATION
(ug/L )
U * +

as
CONCENTRATION

(ug/L )
15.

MS
%

REC #

Ifc *

coMPOuiro
Arocior-1248

ADDED
(ug/L )

25.

MSD
CONC.
(ug/L )
16.

MSD

REC #
%

RPD ?j
QC LIMITS
RPD | REC [

46-161

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

RPD: 0 out of
Spike Recovery:

COMMENTS: *•*" ""

outside limits
out of 2 outside limits

FORM III 1/87 Rev.

\ .•-•j '• • v \} "..



?CB/PESTICIDE MATRIX SPIKZ/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Galson Laboratories
Lab Task Number: 5177
Sample: 9109251210116

Matrix: SOIL

Date Extracted: Oct is, 1991
Date Analyzed : Hov 06, 1991 11:31
Lab Sample ID: 5177-006
QC Batch: Q5-0319

1

COMPOUND

ATOClor-1248

— SPIKE
ADDED
(ug/Kg)

170

1 —— 3AMPLS ——— T
' CONCENTRATION 1
i (ug/Kg) |

i 0- 1

——— HS —————
CONCENTRATION

(ug/Kg)

190

MS
%
REC *

112.

1

! COMPOUIHD

;Arocior-1248

— 3?isr —
ADDED

(ug/Kg) :

170 ;i

— 35B —
CONC.

(ug/Kg)
180

i T
REC #

106.

%
RPD #

5.4

QC I
RPD

45

-HOTS
REC

40-146

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

RPD: 0 out of 1 outside limits
Spike Recovery: 0 out of 2 outside limits
COMMENTS: __________________

FORM III 1/87 Rev.



PCS/PESTICIDE BLANK SPIKE RECOVERY

Lab Name: Galson Laboratories
Lab Task Number: 5177
Sample: METHOD BLANK

Matrix: WATER

Date Extracted: Oct 21, 1991
Date Analyzed : NOV 05, 1991 20:33
Lab Sample ID: Q5-0320

QC Batch: Q5-0320

COMPOUND

Aroclor-1248

SPIKE
ADDED
(ug/L )

2.5

BLANK
CONCENTRATION

(ug/L )

0.

as
CONCENTRATION

(ug/L }
2.0

BS
%

REC #

80.

COMPOUND

Aroclor-1248

QC
LIMITS

75-125%

# Coluan zo be used to flag recovery values with an asterisk.
* Values cutside of QC liaits.

Spike Recovery: & out of 1 outside liaits
COMMENTS: ____________________

FORM III 1/87 Rev.



?CB/PESTICIDE BLANK SPIKE RECOVERY

Lab Name: Galson Laboratories
Lab Task Number: 5177
Sample: METHOD BLANK

Matrix: SOIL

Date Extracted: Oct 18, 1991
Date Analyzed : Nov 05, 1991 22:13
Lab Sample ID: Q5-0319
QC Batch: Q5-0319

COMPOUND

Aroclor-1248

SPIKE
ADDED
(ug/Kg)

170

BLANK
CONCENTRATION

(uq/Kg)
0.

BS
CONCENTRATION
(ug/Kg)

120

BS
%
REC #

71. *

COMPOUND

Aroclor-1248

QC
LIMITS

75-125*

# Column to be used to flag recovery values with an asterisk.
* Values outside cf QC limits.

Spike Recovery: 1 our cf 1 outside Units

COMMENTS: ________________

FORM III 1/87 Rev.

0 0 0021



PCS/PI

Lab Naaa: Galson Laboratories
Lab Tasx Number: 5177
Sample: MEZSDD BLANK
Matrix: WATS

Data Extracted: cst 21, 1991
Date Analyzed : ;imr os, 1991 20:23
Lab Saople ID: Q5HD320
QC 8atc&: Q5H3320

Aroclcr-t

COMPOUND

Arocisr- «,xx̂ >

iC '
L2IITS

4(r-i»! /.

? cciu= -.= fee usad t= flag rsccvery values wite an
* Values cutside cf QC liairs.

Spixa r.acovery: out of outside lisit

FORM III 1/87 Rev.



PCB/PESTXCSZ CH6CK SAmrlg

Lab .'lama: Galscn Laboratsrias
Lab TasJc Nunbar: 5177
Sanpia: METHOD BLANK

Matrix: SOIL

Data Extracted: act 18, 1991
Data Analyzed : Jtor osf 1991 22:13
Lab Saaplft ID: Q5-0319
QC Batcfc: Q5-0313

COMPOUND

Arocisr-iifco

OC "
LI2!ITS

40- !<M* %

? Csiusr. t= be used to flag recover-.' values with an aster:
* Values sutsida of QC lisits.

SpiJce r.acovery:

COHKEITS:

out =f i outside 1 laics

FORM III 1/87 Rev.

0 0 0 0 2 3



PCB/PESTICIDE METHOD BLANK SUMMARY

Lab Name: GALSCN LABORATORIES

Lab Sample 10
Matrix
Date Extracted
Date Analyzed (1)
Time Analyzed (1)
Instrument ID (1)
GC Colunn ID (1)
GC Colurr. ID ;2)

Q5-032Q

WATER

21-OCT-91

05-NOV-91

20:33

HF9A

DB-1701 MEGABOR2

Lab Task #: 5177
Lab File ID: HP9A_110591GR012

Level: LOW

Extraction: (SepF/Cont/Sonc) CONT
Date Analyzed (2): _______
Time Analyzed (2): ________
Instrument ID (2) : ________

THIS METHOD BLANK APPLIES 72 THE FOLLOWING SAMPLES, MS AND MSD:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
13
19
20
21
22
23
24
25

. 26

COMMIT.'

SAMPLE NO.

BLANK SPIKE
CHECK SAMPLE
9110151520023
9110151520-023MS
9110151520023MS&
9109230850023
9109241310116
9109241310116 bU

•

• .

_AB
SAMPLE ID

Q5-0220BS
Q5-0220CS
5177-001
5177-002
5177-003
5177-004
5177-009
5177-009D*-

3ATE
ANALYZED 1

05-HOV-91
05-NOV-91
06-NOV-91
06-NOV-91
06-NOV-91
06-NOV-91
06-NOV-91
06-NOV-91

—————————

DATE ;
ANALYZED 2

i

i

i

1

!

oaae 1 cf !
FORM IV PEST 1/87 Rev.

•• t



PCB/PESTICIDE METHOD BLANK SUMMARY

Lab Name: GALSON LABORATORIES

Lab Sample ID
Matrix
Date Extracted

Date Analyzed (1)
Time Analyzed (1)
Instrument ID (1)
GC Column ID (1)
GC Column ID (2)

Q5-0319

SOIL

18-OCT-91

05-NOV-91

22:13

HP9A

DB-1701 ME6ABORE

Lab Task #: 5177

Lab File ID: HP9A_110591GR015

Level: LOW
Extraction: (SepF/Cont/Sonc) SONG
Date Analyzed (2): _______
Time Analyzed (2): ________
Instrument ID (2): _______

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

1
2
3
4
5
6
7
8
9
10
11
12
13
14
IS
16
17
18
19
20
21
22
23
24
25
26

SAMPLE NO.

BLANK SPIKE
CHECK SAMPLE
9109251210116
9109251210116MS
9109251210116MSb
9109230840023
9108270940023
9108270940023 il_

LAB i
SAMPLE ID

Q5-0319BS
Q5-0319CS
5177-006
5177-007
5177-008
5177-010
5177-005
5177-005 T>L.

DATE
ANALYZED 1

05-NOV-91
06-NOV-91
06-HOV-91
06-NOV-91
06-NOV-91
06-NOV-91
06-NOV-91
06-NOV-91

————
..

'

1

DATE
ANALYZED 2

COMMENTS:

page i of
FORM IV PEST 1/87 Rev.

.



GC/ECD

PCB

SAMPLE DATA

0 0 0 0 2 G



PCS/PESTICIDE ORGANICS ANALYSIS DATA

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) WATER

Sample vrc/vol: 1000 mL
Level : (low/ned) LOW

% Moisrure: 0
Ertracrisn: (SepF/Cont/Soncj CCNT
GPC Cleanup: (Y/N) Y pH: 7.5

CAS NO. COMPOUND

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor: 1
CONCEMTRATION UNITS:

ug/L

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-59-1
11096-52-5

ArocIsr-1016
ArocIor-1221
Arocior-i222
ArocIor-1242
Aroclcr-1248
Arocicr-i254
Arocior-l2SO

0.50 U
0.50 U
0.50 U
0.50 U
0.50 a
0.50 Uo . so a

FORM I ?SST 1/87 Rev.

0 00 027



PCS/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : £177
Matrix: (soil/water) SOIL
Sample wt/vol: 20 g
Level : (low/med) LOW
% Moisture: 0
Extraction: (SepF/Cont/Sonc) SONG
GPC Cleanup: (Y/H) Y pH:

CAS COMPOUND

TQL

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor: l

CONCENTRATION UNITS:
ug/Kg

12674-11-2
11104-28-2
11141-16-5
53469-21-9 .
12672-29-6
11097-69-1
11096-32-5

Aroclor-1016
Aroclor-1221
Aroclor-1222
Aroclor-1242
Aroclor-1248
Aroclor-l2S4
Aroclor-1260

80.
80.
80.
80.
80.
160
160

uuuu•uuu

FORM I PEST 1/87 Rev.

'\j i i My O <M/> O



PCS/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) SOIL
Sample wt/vol: 30 g

Level : (low/med) LOW

% Moisture: 26
Extraction: (SepF/Cont/Sonc) SONC

GPC Cleanup: (Y/N) Y pH: 7

CAS NO. COMPOUND

9108270940023

Lab Sample ID: 5177-005

Lab File ID: HP9A_110591GR042

Date Received: Oct 15, 1991
Date Extracted:Oct 18, 1991
Date Analyzed: Nov 06, 1991 18:37
Dilution Factor: 10

CONCENTRATION UNITS:
ug/Kg Q

12674-11-2
11104-23-2
11141-15-5
53469-21-9
12672-29-6
11097-59-1
11096-32-5

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

1200
1200
1200

3J.OOO
1200
2500
3100

UD
UD
UDED
UD
UD
D

FORM I PEST 1/87 Rev.



Ret*It F i l e /HP9A/HP9A.110S91CR042.RCS Paqc 1
'.laole Name U77-OOS.1.10.CPC »CIO
OI1701;1SO-0-20-190-0-J-2SO-I: iia. IN J :••••»• |m*.Y RUM*****

P«a« Processor : tcnic Multilevel False
• instrwwnt

) Calculation
/""^^ Dilution

————— ———— ———————————————————————————— AH1242 4i . or

^____%-^ ' ' ——————— ̂ =—————— ————————— '*** 1 S7

———— " ———— =5- •'d'Bo ' l 78

__^^fc ll.-J2_ e . 1^ •* 12

^g "̂̂  .J :i:
•^ —— —————— ' ' ,- •* 4 ir

— * — " — i~ 14 ;SB '« *

_£^ ' 19 = 38

,— • — " :i 6 . 2 9

1 :2 *.90

'•. i7 * ... :: T 14
~̂ -" •- :- ;t 7 48
c! ., ,., :- : •»
-C— 1— -12SO K IS 3 26
" "* " .' 26

~~^> •'• :a -a 9.w
J ;:.>»j :1 10. is
• ... bl? :: 10. si
<N ., ... :2 11.02

,' :4 11.34

:s 11.57
:s i:.06

x -.1 i.;
:7 12.27

i :; 13.13
:3 13 77

' •=! 14 S2

>: 14 S3

HP9A

Zero Ouantitation:
100

30.00 HllWtef
e **4 NOW 6. 1991 6 - 7 : 2 8 0*

RunStatusOK
CnoOf ftaselin*

Area Croup %/m. Naae
1S06S* 95188

71716 48417

345*4 44*51

29000 IS 112
3609 >4S46

3901 04701

12019 361S7

5883 03106

SO 34 7-186

4949 02613

32S2 0 OOOOO

4444 0 OOOOO

:w*2i o ooooo
63590 0 OOOOO

92(09 0 . 00000

351969 0 OOOOO 481242 »1

•84S52 . 000000

1278537 0 OOOOO A«1242 .f2

9160(3 0 OOOOO

1022186 0. OOOOO 4R1242 *3

1219510 0.00000 AR1242 M
994879 0 OOOOO AC 1242 »6

S42375 0 OOOOO A.1242 t?

216111 0 OOOOO

: 4 5*7 37 0 OOOOO

14W14 0 OOOOO AB1242 n

•21011 0 OOOOO

S3 125 0 OOOOO

171706 0 001)00

161792 0 OOOOO

'91379 0 OOOOO

.37272 0.00000

4145*4 0 OOOOO

•MOSB7 J. OOOOO

101149 U. OOOOO

221272 0 OOOOO
?8690S 0 00000

412215 0 OOOOO JO 1260 *2

: 57168 0 OOOOO

U3490 'J 00000

.•63918 J 00000 ARi:60 «J

0 ^ 0 0 3 "



14

IS

16
«7

18

49

SO
SI
S2
S3
54
SS

56
57

* ''. '
: as

L U . 1 2
u . j s
9 21

.' S3
!0.38

U . 9 2
1.11
2.04

2 62
: 13
4 75

6 53

i%9«37
12341
57481
71M7
22940
9M78

2911
12«7S3
11815
10*74

223*4
:0712
3724*

12313

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0 00000

0 . 00000
0.00000

MttZtO »4

««12*0 »S

OIC

*ota l i : o.ooooo uc/m.

;*oort 'me: fn Nov if 1991 1 S 5 . 2 2 I*
•^tnod /OATA/lOOP/^CTMOO/MP«» .PCI PITH

•'ornut f - i » . 'OATA/LOOP/fORnAr/SlOC FIT



PCS/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) SOIL

Sample vt/vol: 30 g
Level : (low/med) LOW

% Moisture: 36
Extraction: (SepF/Cont/Sonc) SONC
GPC Cleanup: (Y/N) Y pH: 7

CAS NO. COMPOUND

9108270940023

Lab Sample ID: 5177-005
Lab File ID: HP9A_11Q591GR043
Date Received: Oct 15, 1991 —
Date Extracted:Oct 18, 1991
Date Analyzed: Nov 06, 1991 19:10
Dilution Factor: 100

CONCENTRATION UNITS:
ug/Kg Q x.

12674-11-2
11104-28-2
11141-16-5
53469-21-S
12672-29*6
11097-69-1
11096-82-5

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Areelor-1254
Aroclor-J.260

12000
12000
12000
47000
12000
25000
25000

UD
UD
UD
D
UD
UD
UD

FORM I PEST 1/87 Rev.

0 0 0032



1 IT3

1 162

• 429
n

•H1242 «

24*

"IS 368

16.319

13.11?u.jln

19 ma
1* H7

13 W3

06C I'-SB I t

il» MP9A/HP9A .110S91C8043 R£S Plot 1

.1M It NMt U77-OOS.1.100.CPC »CIO
011701:150-0-20-190-0-3-250-11. 2uL IMJ:••••»!IHAUT RUM***«>

Peak Processor '.«ni» Multilevel : F«l*t
Instrument HP9»
CilcuUtion Zero Ouintitttion: Areiwnts
Dilution 100
Run fiat 30.02 Minutes
inttction time • we4 Nov 6. 1991 * 10:42 pa
Sun Stilus SunStttusOK

ll f
1
2
1
i

5
6

•»
<
?

10
11
12
13
14

:s
16
17
13
19
;o
:i
22
23
:4
:5
;&
:?
:s
29
30
31
•2
33
:i
:*
:*
!7
:3
;3

10
11
••2

RT
34

1.15
1 23
1 38
1.73
1 88
1.95
2 05
2 12
: :i
: 10
: 68
: 47
1 16
- 48
4 82
' 96
5 43
5 37
5 16
6.38
6 89
7 14

" 16
7 38
3.25
9 .M
9 38
9.9(
10. IS
10. SO
11.02
11.12
11.55
12.26
12.79
13.12
13.28
13 77
14 25
14 51
14 82

Art* 'irouo
387(4

55349
7S2J3
19704

5948
J620

3191
3557
•494

2390
1S300
2660
1400

42211
-541
13309
131471
S0934

202042
1128(4
151524
179656
149850
136(71
29929
38(549
120193
598(1
1(844
19281
11240*
391(0
i519S
49820
305(1
10817
37287
19137
52231
26409
13681
12333

'IC/HL
: 2Z715
1.83781
2 . 49806
65427
13749

12022
112(0
11812
11402
'J7914
-.0801
.8134
.4648

1.40160
a 046
14192

4 26544
:. 02329
5.708(8
1 411(6
5 09769
5 96537
4 97569
: 54196

= »177
12.81517
j 99757
: :i9(9
51930
»4022

3 73246
1 20(91
2.14477

1 65424
1 01476
:S916

:. 89812
:4206

1 73431
37690
15429

'. 07360

NMt

-51242 »1

AR1242 »2

-,81242 »3
«ai242 n
Aft 1242 »(
iB1242 »7

AR1242 »8



44 It 12 SUM 1.72317
44 IS .12 5711 0.
4t IS. 35 '2»3 O.I
47 19.21 21** 0.
4< 13 57 90«« 0.<
49 19.90 1712 O.I
50 20.92 11M1 0.00000 OIC (SUM) •
51 21.Jl *«7 0.(
52 22. i l 21S7 O.I

Tot* Is: 0 0.00000 UC/W

Rcoert TIM: Tu« Mov 12. 1991 10:35:41 M
1«tnod: /DATA/LOOP/HCTHOO/HMA_»CI .NTH

Forut riic /OAiA/too»/rotmi/siot nn

0 0 0 0 3 4



PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task .'lumber : 5177
Matrix: (soil/water) SOIL

Sample wt/vol: 16 g
Level : (low/med) LOW

% Moisture: 0

Extraction: (SepF/Cont/Sonc) SONC

GPC Cleanup: (Y/N) Y pH:

CAS NO. COMPOUND

9109230840023

Lab Sample ID: 5177-010

Lab File ID: HP9A_110591GR033

Date Received: Oct 15, 1991

Date Extracted:Oct 18, 1991
Date Analyzed: Nov 06, 1991 13:11
Dilution Factor: 1

CONCEITRATION UNITS:
ug/Kg Q

12674-11-2
11104-23-2
11141-15-5
53469-21-9
12672-29-6
11097-59-1
11096-52-5

Arocior-1016
Arocior-1221
Arocior-1232
Arocior-1242
Aroclor-1243
Aroclor-1254
Aroclor-1260

150
150
150
150
150
300
300

u
u
uu
uuu

FORM I PEST 1/87 Rev.



: 02*«*«lt f"» HP9A/NP9A.UOS91CR033.RES
'.4Mlf N«M =177-010 . l . l .CPC AC 10
081701:150-0-20-190-0-1-250-8: 2uL iNJ:m«MIMWV

PiW

r* 3.404" P*t« Processor
. |MQ Instrument-^ . 'J99

/ C4lCUltt1on; . 3/4
Ol lut 1MI, 4 1S6 Dilution

f « 435 Run TiM
; ^}J« »1 In jec t ion tia*

(_, 3 425 Run Stilus
L^ -R1242 »2
? *12<J*3
L, 4)1242 K Pk • RT
^ AA19A9 •**'*• *vfl242 ••>
<< AR1242 »7 1 1.03
I' '362 2 1.76
> 323? 3 1.95

k AQ1242W « 2 •«
f' 5.362 5 2 .23

i 7959 6 2.40
'^, :0.418 7 2 47

I 10.968 3 MO
1 ii .sjo •) Z . 5 7
' 10 > 16

11 ' 1 43
12 4 82

; 13 J 96
: 14. 5.15
: :s = 43

16 5 86
• 17 6.15

j 18 6.37
19 6.88
20 7.13
:i 7 . 44

' 22 7 86
23 i .24
:i -) os
25 9.36
26 9 96

~> :0 iTS 27 I0.4j

< 29 11.53
30 20 . 38
;i 20.89

•lenit
HP9A

Zero
100

. 30.00 Hinutts

. H*« NOV 6. 19
En«OtfB4s*lin«
' lajiilOvor loao

Arot 'jro«o
:0612960

69S34

16028
32600
10084

1193
1069
S2SO
2239
2015
1713
981

7988
619

3677

11429
6201
73J4
7646
6417

:3810
1000

15401
11646

2120
2432

37135
15S9
2886

38243
1110252

XvltlltV*! : FtlS*

Quant nation: Aroowms

91 1:11:20 pa

<'C/NL NMW
92.29224

.31133
07176
14612
04873
OOS34

00817
02351
01003
01350
00767

0 . 00000
0.00000 AR1242 »i-
0.00000
0 . 00000

05117 AR1242 12
02777
03284 AR1242 »3
03423 AR1242 »5 . ^,1_
02873 AR1242 16
06183 AR1242 *7
00440

06931
05214 AR1242 tt
00153
01089
16*27
00698
01292

0 . 00000
o ooooo Dec rsuRRi

"ot« ll: 0.00000 DC/HI

a*oort MM: Tut MOV 12. 11)1 2.41:10 0«
n«tnoa: 'DATA/COOP/ntTMOD/HP9».PCI MTH

;or»«t Ml*: ,OATA/IOOP/FORMAT/SIDC FMT

0 000 3 fi



PCS/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177

Matrix: (soil/water) WATER

Sample wt/vol: 100 mL
Level : (lov/med) LOW

% Moisture: 0

Extraction: (SepF/Cont/Sonc) CONT
G?C Cleanup: (Y/N) Y pH: 12

CAS NO. COMPOUND

9109230850023

Lab Sample ID: 5177-004

Lab File ID: HP9A_1105916R044

Date Received: Oct 15, 1991
Date Extracted:oct 21, 1991
Date Analyzed: Nov 06, 1991 19:44
Dilution Factor: 1000

CONCENTRATION UNITS:
ug/L Q

12674-11-2
11104-23-2
11141-15-5
53469-21-9
12672-29-6
11097-59-1
11096-32-5

Aroclor-1016
Arocior-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-:l254
Aroclor-1260

5000 UD
5000 UD
5000 UD
67000 D
5000 UD
5000 UD
5000 UD

FORM I PEST 1/87 Rev.



t .111
R e s u l t F i l t HP9A/HP1A .110S11CI044 RtS
r«Ml« MMt : 5177-00*. 1.1000.WC AGIO
Oll701:lSO-0-20-lM-0>i-2SO-l: 2ul UU:»**4>0|nMV

10 $07

. 029

12 302•^ 12.124
•J--13.402
'> 13.775
< I*. 2*0
• 14.523

14.810

v IS. 297

'• 16.114
I 16.576

16.359

P*IK Proctjjor
Instrument
Calculat ion
Dilution
Run MM
Initetion tiat

4)1242 n Run Status

^ ^ „ -a 1242 »2

^1242 13 P* 1 8T
^1242 K ! 35

2 1.01
3 1.1S

d 251
* 1.2J
S l.U
6 1.53
7 1.7J
3 1.88
9 .35

10 .06
11 .12
i: 31
12 92
14 .11

IS . 69
• IS .37-

17 4 U
18 4 4«
19 4 32
:o i . «
21 5 41

22 i.87
23 t .K
24 4 39
25 i »»
26 7 IS
27 7 47

28 -88
29 S.25
30 1 07
:i 3 38
J2 9 97
H 13.15
:4 10.51
!S 11. OJ
J6 11.34
37 il.56
.'8 12.08
•9 i:.27
10 12.80

Jl 13.12
J2 ; : 40

Ctni*
HPM
Ztre

100
: 30.00 nimittt
: M*4 IMV i. 19

OunstatutUK
CnWf f l«tt 1 <n*

Artt Crave
18SSO

331}
SOtTl
7783*
15212
8 It*
3if*
177S
!404
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3230
2313
104$

28573
4179
296S

93341
13738
2S5t«

214155
1221*0
350433
223CS8
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2S77S1
204*87

152111
38244

4*0250
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S&229
1*112
14383
43143
31378
25472
28414

4322
S428
7958

:8452
480*

WlltlUvtl : FilSt

Ouantitatitn: ArciUnits

91 7:44:00 M

<JC/N. N«M
52022

314*8
1.45*15
2.08181

41480
::KI
i:«58
13781
29711
094*7

09233
9*839
32987
81*70
::sis
3847*

2.4*797

392*1
7307*

6.12120 A.R1242 fl
3.41171

10.01*4* All 124 2 12
6.39284
7 21457 4R1242 »3

? 36731 A81242 M
0.00000 AR1242 »»
4.14781 *R1242 »7

1.01312
13.77704

3.52858 AR1242 n
I 89304

4*054
41111

2 i*212
39*88
72805
81215
12352
1S516
£2747

31326
1J716

0 0 0 0 3 8
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories

Lab Task Number : 5177

Matrix: (soil/water) WATER

Sample wt/vol: 100 mL
Level : (low/med) LOW

% Moisture: 0
Extraction: (SepF/Cont/Sonc) CONT

GPC Cleanup: IY/N) Y pH: 14

9109241310116

CAS NO. COMPOUND

Lab Sample ID: 5177-009

Lab File ID: HP9A_110591GR045
Date Received: Oct 15, 1991
Date Extracted:Oct 21, 1991
Date Analyzed: Nov 06, 1991 20:17
Dilution Factor: 5

CONCENTRATION UNITS:

12674-11-2
11104-28-2
11141-16-5
53469-21-5
12672-29-6
11097-69-1
11096-82-5

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

720

720
720
720
720
720

UD
1C)
UD
UD
UD
UD
UD

FORM I PEST 1/87 Rev.

0<V00.40



' riff11701

• i l * rtP»A/MP9* 110S91CA045 «£S P«0t

itm 5177-009. 0 .5 . 10. CFC FL08ISIL ACIO
.1SO-0-20-190-0-3-2SO-8: 2uL I N J - i..^.«IfW«r «UN»>««*

!:la:;:;z:n

•/r*-*™'. •-'& :
< 7 372 ,
-^ 3U44

J 4(3 3

"'•-•.», • -A7 '•
—— •=—— ————— - ———————————————————————— V979 6

iU 361 ,

^ .1 ail
10

: !!:£
12

i: :?i ,:
i 12.910 14
• 14250
j 14.531

14.930 16
15 ;:6 17

i 16 :s9
19
:o
:i
22
J3
;4
:s
26
Z7
23
:9
20
21
:2
23
:4
25
!6
27
IS
:•>
10

41

12

IT

1 63
1 75

1 ?0

: u
: :0

; ; i
: :o
: 19

4 12

4 24
i 41

i 65
4 JO

J 48

: 12
c. :2
: 56
: 57
5 93
* J3
D A2
' i:
- 45
- 51
- 37

38
.' 46
i 75
1 15
• il
1 ?8

10 :5
:•) 45
10.36

iero Outntitttion: Artiunits

30.00 MinuttJ
: x*d NOW ». 1391 4 17:16 OB

:ndOff last l i n t

Arti Grono 'JG/m N*M
1277

=427660
218047

45(2(77

1139000
170407

1120213
1-993(5

:?5426
53990

•93(76
'.7807

14V964

370S03
152979
M0017
45341
J2473
6JO(9

2937690
1861563

•7442
40S22

•,514449

261SS
11180
19429
ii74

19422
3974

:i359
15758

324SSO
•5320
?7S91

:. 20816
140(4

'448

1645

2C361

14 21748
57116

1 73(40
11.95170

2.14072
44(37

.' 93434
J 90446

05397
7 54748

72146
•4620

2 60288
:2000

29020 "
37051
40072
55013
11877
C1603
16521

' 59513
1J 73462

17566
10615

17.247(3
S9471
32929
05089
:i48(
02730
01827
J5595
04128
J5014
J6763
::944

1 J904S
J3684
01951
00431



44

4S
4t

47
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SO
SI
52
S3

i l . i j
12.29
12. M
12. 39
12.91
14 26
14. S9

14.93
15.33
16.27

.T7M
U53
4177
4fc44

1477

2786
2S70
1J4«
94*2
4194

046S4
onto
010*4
aim
00317
00730

. 00*73
003SJ
024*4
01098

totals: 0 0.00000 UC/ML

i«00rt ri«»: ru* NOV 12. 1991 9:14:11 DB

netnoa: /DATA/LOOP/nCTHOO/MP9A.»Cl.nTM
•or«tt fMt OATA/lOOP/FO«ri*T/SIOE.fHT

0 0 0 0 4 2



PCS/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) WATER
Sample wt/vol: 100 aL
Level : (low/med) LOW

% Moisture: 0

Extraction: (SepF/Cont/Sonc) CONT

GPC Cleanup: (Y/N) Y ?H: 14

CAS NO. COMPOUND

9109241310116

Lab Sample ID: 5177-009

Lab File ID: HP9A_110591GR046

Date Received: Oct 15, 1991
Date Extracted:Oct 21, 1991
Date Analyzed: Nov 06, 1991 20:50
Dilution Factor: 25

CONCENTRATION DNITS:
ug/L Q

12674-11-2
11104-23-2
11141-16-5
53469-21-9
12672-29-6
11097—59-1
11096-52-5

Aroclor-1016
Aroclor-1221
Aroclor-1222
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

3600 UD
3600 UD
3600 UD
3600 UD
3600" UD
3600 UD
3600 UD

FORM I PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177

Matrix: (soil/water) SOIL
Sample vr/vol: 20 g
Level : (low/med) LOW

% Moisture: 0
Extraction: (SepF/Conz/Sonc) SONG
GPC Cleanup: !Y/N) Y ?H:

CAS NO. COMPOUND

9109251210116

Lab Sample ID: 5177-006

Lab File ID: HP9A_110591GR030
Date Received: Oct 15, 1991
Date Extracted:Oct 18, 1991
Date Analyzed: Nov 06, 1991 11:21
Dilution Factor: l

CCNCETTRATION UNITS:
ug/Kg Q

12674-11-2
11104-23-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-32-5

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

80.
80.
80.
80.

• 80.
160
160

Uu
Uu
uuu •

FORM I PEST 1/87 Rev..
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«124Z 12

; j, W124Z n
*• r »1242 *
. S *1242 17
! i 7.37*

10.4M

1 '11.559

12.614
13.04J

13.358

.3. ISO
DK

*• 1 i«r*lttlt nl» HP9A/MP9A.U0591Cafl30.RES P*q«
r.*Mlt M«M 5177-00*.1.1. IPC ACID
081701.1SO-0-20-190-0-J-2SO-8: 2ul INJitmMIWMV ION«*m
P*ik Proctttor : :«nit nultilcwtl : F«tst

2 ***>inttrg»«nt HMA
C* leu lit ion : Z«r» OuMtitatiM: Ar*iunitt
Dilution 100
Run TIM 30.00 mmttts
Iniiction I'.ut : MM Htv t. 1991 11:J1.:26 u
Run Stituj RunStttusOK

EndOffliscMnt

Pk *
1
Z
3
4

5
6
7
a
.j

10
u
12
13
14

IS
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17
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1?
20
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23
C4
£5
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*?fl
29
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Jl
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:4
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!7
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10
11
12
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38

1.07
1.15
1.27
1 55
1.66
1.7S
1.34
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2.33
:.n
:.29
2.40
:.54
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'2.80
3.10
2 19
; 10
: 49
3 64
:.74

i IS
4 41
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4 80
4 95
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5 21
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6.16
b.17
6.87
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7 44
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3 26
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-1 98

Arc* Group
1553169
21029ft
2011*2
970183
175138
69882
S5268
132212
137(10
21048
290S3
49198
3227
7382
4142
40S47
12S771

1S72
510*
2778
7695
1804
1023
53781
2259
;s4o
34(8
7890

155S19
18182*
769*
3290
5130
7075
4140

7229
1470
197S3
19540
1220
2113
2942

DC /HI
19.8S323

2i.U120
2.S7133
12.40127
2.238*9
.89327
8342*

1.68999

1.75899
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27137
62887
. 10516
09437
05294

51829
1.65881
02010
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03SS1
09837
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6874$
028tt
U4525
04432
10086

1.98790
2.32417
09837
04206
06558
09043
05291
09240
01879
25249
50542
01559
1)2701

0 . 00000

NMt

AR1242 »2

AR1242 fl
AR1242 »S
AR1242 »6
AR1242 17

0 0 0 0 4 G
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47
4J
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SO
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S3
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SS
ss
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.' 17
J 59
•> 17

10.45
11.00
11.21
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12.27
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i:.o4
12. it
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20 39
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H20

:S«M
*I7J

2SOIS
•-0141
-4(4
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779WO
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Otlil

imt
05590
::»4
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09541

02479
055S5
0244*
14440

09520
J2759

0.00000
0 . 00000 DtC f'.URR)

Tot* U: 0 0.00000

5*00rt MB»: fjt MOV 12. 1991 2 : 2 6 47 OB
Mvtnoo: DATA/LOOP/WlTHOO/HP»A_PClnTM

ror»4l r i 1 » : DATA /LOOP /fORMAT /SIDE rnT
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) WATER
Sample vt/vol: 100 mL
Level : (low/med) LOW

* Moisture: 0
Extraction: (SepF/Cont/Sonc) CONT
GPC Cleanup: (Y/N) Y pH: 14

GAS NO. COMPOUND

9110151520023

Lab Sample ID: 5177-001
Lab File ID: HP9A_110591GR020
Date Received: Oct 15, 1991
Date Extracted:Oct 21, 1991
Date Analyzed: Nov 06, 1991 00:59
Dilution Factor: 1

CCXCSITRATION UNITS:
ug/L Q

12674-11-2
11104-23-2
11141-16-5
53469-21-9
12672-29-6
1109*7-69-1
11096-82-5

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

5.0
5.0
5.0
8.6
5.0
5.0
5.0

U
U
U

U
U
U

FORM I PEST 1/87 Rev.

0 0004 8
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.IBOlt NIB*
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'.177-001. l.l.CPC ACIO

011701: 150-0- iO- 190-0- 1-250-*: 2ul
. '•«« Processor
" ™nstru»««t

Calculation
Dilution
Run MM

a nsjn)tct1on t<a*
Run Status

Pk » PT
t n
2 : 22
3 1.27
4 1 . 50

5 1.52
V976 » 1 76

7 1.34
3 : 37
? - i.4

10 : «i
11 2.;s
i: : 57
:: ; 20
14 ' 03
:s : :«
16 : 32
:7 : 49
18 64
19 : 75
:o J 02
21 4 15
22 •» 42
:: 4 31
24 •. 96
25 : 12
26 :. 22
27 £.41
28 -: 56
29 ! 33
30 9 17
:i -. .59
32 i 52
33 -. 39
24 ' 14

25 * 49
26 ' 38
!7 3.13
28 2 27
:9 J E2
10 i 68
41 -98

42 ' 14

Ccnie
MP9A

Zero
100

30.00 Ninutll
• U«d *HI» 6 1991
RunStltulOK
EndOff tax lint

L IMJ. >•.««>• IHAIT RUN**«<
1Ultll*w*l Filse

Outntitation: Areiuniti

12:59 19 <•

;r*i irouo iJC/W. NIB*
1059126 18

132(9
4145
1326
5977
37470
7*282 1
24278
H626
2141

H143

: 2*750 1
'S6404 13.
6078
150*7
7S090 1
7414* 1
8900

14*15
10(44
107327 1
1909$
226(5
:7S*4
51371* 3
429568 7
21079
5S34

152977 2
24041
21752
3235
312*7
24272
15804
17*38
54394
118336 2
:3290
15736
27514
46906

17*64
2302$
.07192
02301
10371
6S020
.35*39
42129
5B3S1
03715
22*07
14294
64613
10S46
27915
30300
21667
15444
25707
13470
.8(241
3313$
39330
47*6$
91437
45414
36578
09603
65456
41718
37745 AR1242 *3
05613
54291 iR1242 »5
42119 >R1242 *6
62130 >R1242 f7
3 09$ 3
943*9
05345
35209
27305
47744

31394



44

*S

1*

47

48
49

40
SI
52
53
54

55
56
57
SB
59

'.' 40
in

10.26
10.42
10.78
11.04

12.00

12.26
12.74
13.06
13.29
14 01
14.60
15.11
16.27
20.91

52918
61127*
28128
30950
«2145
180203
24101
19126
10111
13748
28810
2466
24759
51413
15149
3S279

31126
10.64200

50024
51706
73111

3.12701
41210
J3189
17110
23856
50111
042*0

0.00000
0.00000
0.00000
0.00000 OBC (SURD)

Tot4ll: 0 0.00000 UG/M.

;*oort Tine Tu« NOV 12. 1991 9-09:04 M
Ittnoo: /OAfA/LOOP/HCTHOO/HMA_»C1.HTM

:ir»tl flic /OAIA/lOO>/fOW1At/SIOt.F«T

0 0 0 0 5 0
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GC/ECD

PCS

STANDARD DATA



80
?C3 EVALUATION STANDARDS SUMMARY

Lab Name: GALSON LABORATORIES

Lab Task Number: O/ / /
Instrument ID:

Dates of Analyses :
Lab QC Batch ID: Q£o3l<T
GC Column ID:

Evaluation Check for Linearity

COMPOUND

AR1243
DBC

FACTOR
EVAL MIX A

•3 .,2 IT 3.13.
« la î SC"! f)

FACTOR
EVAL MIX B

J.Oi4ujuC

FACTOR
EVAL MIX C

!, 9-2-1, 103-
''.VU/tWAd i 3 byi j/yo

4RSD |

10.0%) i

&A ?•
rj ̂ ~Jm

Ccncen-ratisns of Evaluation Standards:

(in ug/mi)
AR1243

DBC

EVAL A

0.20

0.05

EVAL 3 EVAL C

0.50 1.00 .

0.125 0.25 •

(1) If > 10.0*. RSD, plot a standard curve and determine the ng
for each sample in that set from the curve.
(2) Since cclumn breakdown dees not occur in PCS analysis, it is

not necessary to calculate the percent breakdown for Endrin
nor 4.4'-DOT.

FORM XIII

•.) 0..' 03-^



PCS/PESTICIDE EVALUATION STANDARDS SUMMARY
Evaluation of Retention Time Shift fsr Dibuf/lchlorendate

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

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

SAMPLE NO.

EVAL A
EVAL B
EVAL C
AR1016
AR1221
AR1232
AR1242
AR1248
AR1254
AR1260
METHOD BLANK
BLANK SPIKE
CHECK SAMPLE
METHOD BLANK
HEXANE
AR1248
BLANK SPIKE
CHECK SAMPLE
9110151520023
9110151520023MS
HEXANE
AR1260
AR1248
9109251210116
9109251210116MS
9109251210116MS6
9109230840023
HEXANE
AR1260
9110151520023M55
•jM/c.'Z.t
*2-*« '££•
-* * ** «• — **-= s-c —
HiXANE
AR1248
9108270940023
9108270940023 1L.
9109230850023

uAfl SAMPLE
ID

EVAL A
EVAL B
EVAL C
AR1016
AR1221
AR1232
AR1242
AR1248
AR1254
AR1260
Q5-0320
Q5-0320BS
Q5-0320CS
Q5-0319
HEXANE
AR1248
Q5-0319BS
Q5-0319CS
5177-001
5177-002
HEXANE
AR1260
AR1248
5177-006
5177-007
5177-008
5177-010
HEXANE
AR1260
5177-003
Z'z'^'z.'z.
£ *» :rS.'*'*.*'»*
HEXANE
AR1248
5177-005
5177-005 vL,
5177-004

DATE
ANALYZED

11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91
11/05/91iiyos/91
11/05/91
11/05/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91
11/06/91

TIME
ANALYZED

15:01
15:34
16:07
16:40
17:14
17:47
18:20
18:54
19:27
20:00
20:33
21:06
21:40
22:13
22:46 '
23:19
23:52
00:26
00:59
01:32
02:05
02:38
10:58
11:31
12:04
12:38
13:11
13:44
14:17
15:07
15:40
16:13
16:47
17:20
18:04
18:37
19:10
19:44

•*
D

0.0
0.04
0.0
0.0
0.04
0.04
0.0
0.0
0.0
0.04
0.0
0.0
0.04
0.04
0.04
0.0
0.0
0.04
0.04
0.04
0.0
0.0
0.04
0.04
0.09
0.09
0.04
0.09
0.04
0.04
— •
—

0.04
0.14
0.09
0.09

*

.

15
E>
E>

* Values outside of QC limits (2.0 % for packed columns,
0.3 % for capillary coiunns, 1.5 % for aegabore columns)

oaae 1 of s\
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PCS/PESTICIDE EVALUATION STANDARDS SUMMARY
Evaluation cf Retention Tine Shift for Dibutylchlorendate

Lab Name: GALSON LABORATORIES

SDG NO. : 5177

Instrument ID : HP9A GC Column ID: DB-1701 MEGABORE

Dates of Analyses: 11/05/91 to n/06/91

1
2
3
4
5
5,̂
/

3
9
10
11
12
13
14
15
16
17
13
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
33

SAMPLE NO.

9109241310116
9109241310116 £t~
AR1248
AR1260

I

1

LrfvB SAiiPLuc.
ID

5177-009
5177-009 DL.
AR1248
AR1260

'

i
i

DATE
ANALYZED

11/06/91
11/06/91
11/06/91
11/06/91

i
i

•

,

TTMR t
ANALYZED j D

20:17 1 —
20:50 | —
21:23 | 0.04
21:57 j 0.09

i

*

IX
t>

Values outside of QC limits (2.0 % for packed columns,
0.3 % for capillary columns. 1.5 % for negabore columns)

aaae 2 of \
FORM VIII PEST-2 1/87 REV.



page | or /

PCS STANDARDS SUMMARY

LAB NAME: GALSON LABORATORIES SDG#: ^1 ' f '/

INSTRUMENT ID: ff P? ftf COLUMN ID: "DblHOl

COMPOUND

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

DATES OF FROM: 05 -AW -3|
ANALYSIS: TO: Q(+. MW-<\\

TIME OF FROM: &-D\
ANALYSIS: TO: -2i:«57

R
T

RT
WINDOW
FROM TO

w\n.<fi 7-24

tofrU.Sfcl £0fe
7/$1'7.<55

CALIBRATION
FACTOR

1, 132.. 90Z
3l9.S9.3-

7 "̂! 755 .//oJ-
7,̂ 5J 7-^5! 7^ | I,<su44 , Ml
p.5d W.*5

DATE OF ANALYSIS lOS-lfalJ
TIME OF ANALYSIS: 23: |<?

AR U.4-3 PCB# 6?/?

R
T

CALIBRATION
FACTOR

/o.bsl«c,/?/. ?03 |f«SJ Jfl^.flSI
£1*1 /3W. 1 /3!£ | '.457^^*1.
RStl «.4ir 19. Wr \A&+,M3

Qrtr

y

D

l.°l

Under QNT Y/N enter Y if quantitation was performed, N if not
performed.
% D must 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 must meet
the 15% criteria.

For ziulticomponent analytes, the single largest peak that is
characteristic of the component should be used to establish
retention time and %D. Identificarion on such analytes is based
primarily on pattern recognition

FORM IZ PCS

0 00057



PCS ST&ND&SDS SUHH&RX

LAB NAME: GALSON LABORATORIES SDG#: O l ' r /
INSTRUMENT ID: "H H? fr COLUMN ID: "DH6IHOI

CC:O>OUND

DATES OF FROM:05-/vO\/-P|
ANALYSIS: TO: 0fc.M<y.4|

TIME OF FROM: I5:0|
ANALYSIS: TO: 3.1 '-57

R
T

RT
WINDOW
FROM TO

Arcclor 1016 IW^.M-
Arcclor 1221 $* frl f ?</
Arcclor 1232 17./ST7.C5

I1--4

CALIBRATION
FACTOR

1. !32..<?2Z
S-®*\ 5t<?.S?J-
7.^ff1 755 •••'»-

Arcclor 1242 17,̂ *7.651 7X^1 l.Juty.MI \
Arcclor 1248 b-5si•IOA6

Arccior 1254 IfitfJ /30i
Arccior 1260 l«5tl«.^r

/O. I0S ^,/t/.?03 i
/512-! r^TaifJ. 1
f9.W- 1 rtJ34. tfS

DATE OF ANALYSIS :ffr./ww4»
TIKE OF ANALYSIS: 02 ̂

ARJ£4^__ PCS/ (xt4

R
T

CALIBRATION
FACTOR

45$ .",253,034

Own
yw

Y

t
D

1
ll
i
1
1
1

3S|
Under QNT Y/N enrer Y if cuanritatisn was performed, N if not
performed.
% D sxisc te less than or equal to 15* for suantitation, and less
than or equal to 20.0 % for confirmation.

NOTE: Deteraining that no compounds were found above the CRQL is
a fcra of quantitation, and therefore at least one column must se«t
the 15% criteria.

For sultisearponant analytes. the single largest peak that is
characteristic of the component should be used to establish
retention time and %D. Identification on such analvtes is based
primarily en pattarn recognition

POSH 12 PCS



PCS STIBDUtDS SUMMARY

LAB NAME: GALSON LABORATORIES

INSTRUMENT ID; "H H4 ftr

SDG#:

COLUMN ID: "D6HOI

COMPOUND

DATES OF FROM:05-Al0\/-Q,|
ANALYSIS: TO: O^-MMl

TIME OF FROM: <5:&l
ANALYSIS: TO: JLl'51

R
T

Aroclor 1016 \1-W
Aroclor 1221 ̂ 4»

RT
WINDOW
FROM TO

HM\ ^JA

Arocior 1232 l7./rl./7.fl5
S.Ok,

CALIBRATION
FACTOR

1. 132.. 9 02.
3/q.^J-

f!.3£\ 155 //e»-

Aroclor 1242 |7,i5J'7.05l'r^5"
Arocior 1248 b-551 IQte /d.feS
Aroclor 1254 |cil*l'/3«2. 1/322.
Arocior 1260 |rtStlw*fr "?.W,

/,Arf4,&£/

DATE OF ANALYSIS :«H»toM |
TIME OF ANALYSIS: |0.£{

AR i<^4^ PCB# (pl^

R
T

CALIBRATION
FACTOR

•c«/?/. ?03 li05Ti «,-«is(^/,3/7'7
/.-^TaiW.
»bt«334 (f^i£

Gwr

y

D

3.̂

Under QNT Y/N enrer Y if quantitation was performed, N if not
perzcraed.
% D mist be less than or equal to 151 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 must meet
the 15* criteria.

For zulticomponent 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
primarily on pattern recognition

FORM II PCS

0 0 0 0 5 8



PCB STANDARDS SUHK&RY

LAB NAME: GALSON LABORATORIES

INSTRUMENT ID: 'H Ĥ  flr

SDG#: 5!

COLUMN ID:

COMPOUND

DATES OF FROM:CS-/VO\/-G|
ANALYSIS : TO : Ob- U& • ̂  \

TIME OF FROM: '&'•(>(
ANALYSIS: TO: — NO'/

R
T

Arocior 1016 I'M

RT
WINDOW
FROM TO

•7.54
Aroclor 1221 ft.WfSfc
Arocior 1232 l7./5l'7.:5
Arceior 1242 \n,&( *7.£5
Arsclor 1248 b.sd 1D&
Arocior 1254 ll3.tfJ/5fi
Arccior 1260 HsUtf.rv

T.J4

CALIBRATION
FACTOR

i. I5Z.90Z
504? | 3/q ^^j.
7. s«-6*l ^ 55 // oi-

7X5" i /.^L.44.47^/
ic. (oS i o .̂, /^ / <?o3
'2 »•?i_.i r* '.^TaL-J.

DATE OF ANALYSIS:
TIME OF ANALYSIS:

AR !^i*0 PCB# (^14

R
T

CALIBRATION
FACTOR

-

'9.Wr Ai34.^-5 ^U.54^.550

X/A/

y

*
D

1

I

OJ*

Under QNT Y/N enter Y if quantitation was perforaed, N if not
perrcraed.
% D zusr re less than or equal ts 15* far quantitatisn, and less
than or equal to 20.0 % for canfirsa-cicn.

HOTZ: Determining that no ccapounds were found above the CRQL is
a fern of quant it ati en. and therefore at lease one column aust aeet
the 15* criteria-.

For rulticoaponenr analytes, the single largest ceak that is
characteristic of the component should be used "to establish
retention tiae and %D. Identification on such analytes is based
primarily on pattern recognition

FORM 12 PCS

:• \ I \



PCB STANDARDS SUMMARY

SDG#: 51 T7

INSTRUMENT ID: Jj[ P3 ft COLUMN ID: DftlHOl

COMPOUND

DATES OF FROM:OS-AJOX/-Q|
ANALYSIS: TO: 0(+- **&•*)

TIME OF FROM: 15-01
ANALYSIS: TO: 2.I'~51

R
T

Aroclor 1016 \1-H

RT
WINDOW
FROM TO

a.M- T-24
Arocior 1221 f^ffe) 4-?(/| S.b\o
Arocior 1232 !W
Arocior 1242

CALIBRATION
FACTOR

1. \$2..Q,07.

3i<?.^J-
n /»« T Jjfl rrtre //-s/. t<O /.C*«O 1 ; 3^7 H OL—

7,-t5J 7.̂ 51 7X5" | /.Arf4 , ̂ /
Arocior 12.48 bsd 10*6. \ 10. fa»S
Arccior 1254 \&\2\ 13.6*. 1 13.22.
Arocior 1260 !tf-5t ».* ff.Wr

DATE OF ANALYSIS :^.AKV^
TIKE OF ANALYSIS: /6'.o4

AR fs?4S PCB# Iff ft

R
T

CALIBRATION
FACTOR

!
i«/?/. ?03 1/0351 -2.1 W/toS-
/.•^TftZ.fJ.
,2J34. t^-

GOT

v

D

03

Under QNT Y/N enrer Y if quantisation was pertoraed, N if not
perfcraed.
% D aust be less than or equal to 151; for quanritation, and less
than cr equal to 20.0 % for confiraation.

NOTE: Determining that no compounds were found above the CRQL is
a fora of quantitation, and therefore at least one column aust aeet
the 15% criteria.

For rulticcaponent analytes, the single largest peak that is
characteristic of the component should be used to establish
retention tiae and %D. Identification on such analytes is based
priaarily on pattern recognition

FORM 12 FOB

000061



PCS STANDARDS SUMMARY

LAB NAME: GALSOM LABORATORIES

INSTKUMEHT ID;

SDG#:

COLDMH ID: "D6IHOI

COMPOUND

DATES OF
ANALYSIS:

TIME OF
ANALYSIS:

R
T

Arccior 1016 i'-'4
Arccior 1221 rMfel
Arccior 1232 1
Arccior 1242 I

ST
WIND01
FROM i

H.t*\1.
f« f r l 5

".tfl^.csi?.

FROM: OS AJCA/-G |

TO: au- wOy/^|

FROM: 15:01
TO: -i:5T

J CALIBRATION
CO FACTOR

i

•^ i !. 132.. 902.
O f e l 5iq ?«?J-
^T! -55 //oi.

r.JSI i.t5\ 7~g \ ;.±A* , Ml
Arccior 1248 -b-5^
Arccior 1254' 1

;o.« 1 /o.
£|*J /3di ! /3

Arccior 1260 ltf.SU W.ffr 1 19.

bSii,,1^/ fD.5
is.! .-..'WT^-^. 1
t^ i ̂ .54. L?^«

DATE OF ANALYSIS :fr.A/0^-*
TIME OF ANALYSIS ̂ |-.j 3

AR fc54^ PCB# ^(^

R
T

''ALIBPATTON
FACTOR

-

jas^ za.bbc&'i

Ortr
yw

v
I

%
D

jl

i|
|

M

j
Under QNT Y/N enter Y if cuantitation was perforaed, :: if not
perfcraed.
% D =ust be iess tiian cr equai ts 15* fsr quantitation, and less
than cr equal tc 20.0 % for ccnfirsaticn.

NOTE: Determining rhar no ccapounds were found above the CRQL is
a fcr= of quantitaticn, and therefore at least one coluan must =eet
the 15% criteria.

For -ultisonponen-c analytes. the single largest ceak that is
characteristic of the componem: should be used "to establish
rerer.ticn rise and %D. Identificaticn en such analytes is based
primarily on pattern recognition

FORM 12 PCS

0 0 008



PCS SUMMARY

LAB NAME: GALSON LABORATORIES

INSTRUMENT ID; tj r"H ft*

: 5inn
COLUMN ID;

COMPOUND

DATES OF FRQM:05-A/0\/-P|
ANALYSIS : TO : j^. M& ̂  |

TIHE OF FROM: '5:01
ANALYSIS: TO: -^' :«57

R
T

Arocior 1016 KW

RT
WINDOW
FROM TO

H.l*

Arocior 1221 fclfrifSfr
Arocior 1232 \1.lS\n.OS
Arocior 1242

1^24
£0k

CALIBRATION
FACTOR

I. :3Z.^oz
a-f^.s*?^-

7-^g-t "55 //rf-

7,-tSJ 7-^1 7^5"
Arocior 1248 b-5si>U46
Arocior 1254 l&ld&OL
Arocior 1260 |fl5UW.4ir

/0.t»S

/3Z2,
'<?.^

/.*^4f^/
^;S/.?03
'.4^^6if^.

DATE OF ANALYSIS ilf.M\/4\
TIME OF ANALYSIS :JJ:5T

AR la? {00 PCB# (Pl4

R
T

CALIBRATION
FACTOR

,̂ 354.. (^^ « |W51( 3^1 1 ^34

GWyw

V

t
D

/.4
Under QNT Y/N enter Y if quantisation was perforaed, N if not
performed.
% D axist be less ẑ an or equal to IS* for quantisation, and less
than or equal to 20.0 * for confirmation.

NOTE: Determining that no compounds were found above the CRQL is
a form of quantisation, and therefore at least one column must meet
the IS* criteria.

For zuiticcmponent 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
primarily on pattern recognition

FORM IZ PCS

000063



GAS CHROMATOGRAPH PARAMETERS

ANALYSIS : SG&C - l*-6

GC ID:
COLUMN PACKING; /5K/0 /

COLUMN DIMENSIONS: 3D m y C-. 5 nn rr>
OVEN TEMPERATURE; ';5Q-C 2C -tiP-i b'3£>- 8'

INJECTION TEMPERATURE: -=*<3Ce (L-

DETECTOR: _____________

DETECTCR TEMPERATURE: ^00° C> _______ .

CARRIER GAS: AJ Z. .
r^7 1 ' /• /

FLOW (COLUMN/MAKE-UP) ; -C 'Jjfnfi~'<-l r-'c/nn»it

INSTRUMENT ATTENUATION; ." ̂ ." * ̂ Q .

INJECTION VOLUME;

OPERATOR: A-(
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20 -J
:sc
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'.1MI« N«M -VAL A.:rO 1.1.PCI 641 0.2 UC/H.

:il701.1SO-0-iO-190-0-l-250-«. 2ul IMO;
^tik ProctJior
Initrwwnt
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tlution
un MM
nitction tim
un Stttus
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: 36
2 1.15
3 1.23
1 1.37

5 1.53
i 1.73

1 38
! I 35

: 11
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-. 1 95

6 '. 42

7 5 65

3 <££. t

3 S 15
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1 •> 52
2 S 38
: cf̂ «li .?
4 ? ?2

5 7 37

6 (Oj.-̂

7 <^^ f̂
3 CTjjg

0 rfgjJl- *7

1 11.51
2 <Z^&&
3 ::.:8
i i:.69
5 13 11

6 13.78

7 i.23

3 1 »2

J 1 31

•0 5 17

-1 £ . 7 8
:? 6 . 4 2

100

30.00 Ninutts
Tu« N0« 5'. 19

RunStttusuK
EnOOfflttt 1 in*

r«t >roup
772S4
443SO

61537

19440

1073
;676

3479
24(3

7302
2816

11235
1955

1159
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539$
1648

2142

38669

2089

10975
12749

5937
70235

52653
!5164

154772
113349

•>6129
709*0
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14616

153555
32198
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48918

22824

30745

4199

6085

:475

-'2437

12209

91 3 01:16 p>

'JC/Hl

3 27804

1 33560

2.S4S25
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04440
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14391
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11647

46346

15:60

04793
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i. 40 154
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011701.1SO-U-20-190-0- J-250-8-. 2uL

Proc«jjor

Paq*

multilevel False
InstrwMflt HP9A
Calculation Itra
Dilution 100
Run TIM 20.02 ninutei
Iniectien tint "u* NOW 5. 1991

Quant nation

3 14 25 pa
Run Statu: ;un$tttu»0*

Pk *

1
;

3
4

5

-,

'

<

10

a
u
i;
11
15

16
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13
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29
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:i
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i :: i541
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<^2, Z :S2973
' 34 105944
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•fTi ^ :;27SO
3; C?^^ .^2507

<jL'S : 14942

J^pLa .-,3945

C3L"7 "-4435
39 11054

^*>7 51099
17 . 767J4

58 103013

.10 1140211
?7 55011

22 '5816

4 41 9725

4 31 14424

5 IS 5815

5 77 59650

S 41 :$708
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C 3? '31236

iJG/nt HIM
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(.

1

0

0
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0

0

1

0

0

0

^
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o
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0

3

0
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0

0

0

0
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0

0
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-.<Ml( MM ••.'*!. C .:?3 J.I. PCI 41! 10 U6/m

?•«« Procenor
Initruaent
C a l c u l a t i o nj
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PCS/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Nave: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) SOIL
Sample wt/vol: 30 g
Level : (low/med) LOW

% Moisture: 0
Extraction: (SepF/Cont/Sonc) SONC
GPC Cleanup: (Y/N) Y pH:

GAS NO. COMPOUND

METHOD

Lab Saaple ID: Q5-0319

Lab File ID: HP9A_110591GR015

Date Received:
Date Extracted :0ct 18, 1991
Date Analyzed: Nov 05, 1991 22:13
Dilution Factor: l

CONCEITRATION UNITS:
ug/Kg Q ^

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672--29-6
11097-69-1
11096-82-5

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

80.
80.
80.
80.
80.
160
160

U
U
U
U
U
U
U

FORM I PEST 1/87 Rev.
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PCB/PESTICZDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab TasJc Number : 5177
Matrix: (soil/water) WATER
Sample wt/vol: 1000 aL
Level : (lov/ned) LOW
% Moisture: 0
Extraction: (SepF/Cont/Sonc) CONT
GPC Cleanup: (Y/N) Y pH: 7.5

GAS NO. COMPOUND

METHOD BLANK

Lab Sample 10: Q5-0320

Lab File ID: HP9A_1105916R012
Date Received:
Date Extracted: Oct 21, 1991
Date Analyzed: Nov 05, 1991 20:33
Dilution Factor: 1

CONCENTRATION UNITS:
ug/L

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

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

0.50
0.50
0.50
0.50
0.50
0.50
0.50

U
U
U
U
U
U
U

FORM I PEST 1/87 Rev.

000091
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) WATER
Sample wt/vol: 100 mL
Level : (low/med) LOW
% Moisture: 0
Extraction: (SepF/Cont/Sonc) CONT
GPC Cleanup: (Y/N) Y pH: 14

CAS NO. COMPOUND

9110151520023MS

Lab Sample ID: 5177-002

Lab File ID: HP9A_110591GR021
Date Received: Oct 15, 1991
Date Extracted:Oct 21, 1991
Date Analyzed: Nov 06, 1991 01:32
Dilution Factor: 1

CONCENTRATION UNITS:
ug/L Q ^

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

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

5.0
5.0
5.0
5.0
15.
5.0
5.0

U
U
U
U

U
U

FORM I PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) WATER
Sample wt/vol: 100 mL
Level : (low/med) LOW

% Moisture: 0
Extraction: (SepF/Cont/Sonc) CONT
GPC Cleanup: (Y/N) Y pH: 14

CAS NO. COMPOUND

9110151520023MSb

Lab Sample ID: 5177-003

Lab File ID: HP9A_110591GR036

Date Received: Oct 15, 1991
Date Extracted:Oct 21, 1991
Date Analyzed: Nov 06, 1991 15:07
Dilution Factor: l

CONCENTRATION UNITS:
ug/L Q

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-32-5

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

5.0
5.0
5.0
5.0
16.
5.0
5.0

U
U
U
U

U
U

FORM I PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: Galcon Laboratories
Lab Task Number : 5177
Matrix: (soil/water) SOIL
Sample wt/vol: 30 g
Level : (low/ned) LOW
% Moisture: 0
Extraction: (SepF/Cont/Sonc) SONC
GPC Cleanup: (Y/N) Y pH:

GAS NO. COMPOUND

9109251210116119

Lab Sample ID: 5177-007

Lab File ID: HP9A_110591GR031
Date Received: Oct 15, 1991
Date Extracted:0ct 18, 1991
Date Analyzed: Nov 06, 1991 12:04
Dilution Factor: 1

CONCENTRATION UNITS:
ug/Kg

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

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

80.
80.
80.
80.
190
160
160

Uu
Uu
uu

FORM I PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) SOIL
Sample wt/vol: 30 g
Level : (low/med) LOW
% Moisture: 0
Extraction: (SepF/Cont/Sonc) SONC
GPC Cleanup: (Y/N) Y pH:

CAS NO. COMPOUND

9109251210116M5L

Lab Sample ID: 5177-008
Lab File ID: HP9A_1105916R032

Date Received: Oct 15, 1991
Date Extracted:Oct 18, 1991
Date Analyzed: Nov 06, 1991 12:38
Dilution Factor: 1

CONCENTRATION UNITS:
ug/Kg Q.

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Ar odor- 12 60

80.
80.
80.
80.

180
160
160

U
U
U
U

U
U
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PCB/PESTZCZOE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
-Matrix: (soil/water) WATER
Sample wt/vol: 1000 mL
Level : (low/mod) LOW

% Moisture: 0
Extraction: (SepF/Cont/Sonc) COHT
GPC Cleanup: (Y/N) Y pH: 7.5

GAS NO. COMPOUND

BLANK SPIKE

Lab Sample ID: Q5-0320BS

Lab File ID: HP9A_110591GR013

Date Received:
Date Extracted:0ct 21, 1991
Date Analyzed: Nov 05, 1991 21:06
Dilution Factor: 1

CONCENTRATION UNITS:
ug/L Q

12674-11-2
11104-28-2
11141-16-5
53469-21-9 •
12672-29-6
11097-69-1
11096-82-5

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

0.50
0.50
0.50
0.50
2.0
0.50
0.50

U
U
U
U

U
U

FORM I PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Nan*: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) SOIL
Sample wt/vol: 30 g
Level : (low/med) LOW

% Moisture: 0
Extraction: (SepF/Cont/Sonc) SONC
GPC Cleanup: (Y/N) Y pH:

GAS NO. COMPOUND

BLANK SPIKE

Lab Sample ID: Q5-0319BS
Lab File ID: HP9A_110591GR018

Date Received:
Date Extracted:0ct 18, 1991
Date Analyzed: Nov 05, 1991 23:52
Dilution Factor: 1

CONCENTRATION UNITS:
ug/Kg Q

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6-
11097-69-1 .
11096-82-5

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) WATER
Sample wt/vol: 1000 mL
Level : (low/med) LOW
% Moisture: 0
Extraction: (SepF/Cont/Sonc) COST
GPC Cleanup: (Y/N) Y pH: 7.5

CAS NO. COMPOUND

CHECK SAMPLE

Lab Sample ID: Q5-0320CS
Lab File ID: HP9A_110591GR014

Date Received:
Date Extracted:0ct 21, 1991
Date Analyzed: Nov 05, 1991 21:40
Dilution Factor: 1

CONCENTRATION UNITS:
ug/L Q

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Aroclor-1016
Aroclor-1221
Aroclor-1232

. Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories
Lab Task Number : 5177
Matrix: (soil/water) SOIL
Sample wt/vol: 30 g
Level : (lov/med) LOW

% Moisture: 0
Extraction: (SepF/Cont/Sonc) SONC
6PC Cleanup: (Y/N) Y pH:

GAS NO. COMPOUND

CHECK SAMPLE

Lab Sample ID: Q5-0319CS

Lab File ID: HP9A_110591GR019
Date Received:

Date Extracted:Oct 18, 1991
Date Analyzed: Nov 06, 1991 00:26
Dilution Factor: 1

CONCENTRATION UNITS:
ug/Kg Q

12674-11-2
11104-28-2
11141-16-5
53469-21-9.
12672-29-6
11097-69-1
11096-82-5

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
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3ALS2N LABORATORIES
GC 2CTRACTTON LOG
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3ALSON LABORATORIES
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GALSON LABORATORIES SOIL MOISTURE ANALYSIS

ACCOMPANYING METHOD
BATCH « Q5

CLIENT GTSS TASK*
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January 30, 1992 R00020

GRC ENVIRONMENTAL, INC.
Appendix 4: Cost Estimate



PRELIMINARY COST ESTIMATE

As previously discussed, cost estimating from 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 the qualitative lab regent recovery data.
Minor costs have between omitted from the spreadsheet.

Assumptions

MOBILIZATION

PROCESSING

10.000 tons sediment
40 tons per day
2 ppm clean level
8 hour batch lime
1% reagent loss

Capital Depreciation
Labor & OH

Chemical Costs
PEG 400
TMH
DMSO
45% KOH

Fuel
Electricity

(1.000 batches)
250 Ibs/baich
250 Ibs/batch
500 Ibs/batch
1.000 Ibs/batch

$500.000

1.200.000
2.010.000

DEMOBILIZATION

$1.000.000

1SO.OOO
150.000

400.000

TOTAL

EXTIMATED COST PER TON. 10.000 tons

Expected Accuracy, ±50%

$5.410.000

$550/ton

Appendix 4 Page 1



PRELIMINARY COST ESTIMATE

Assumptions

MOBILIZATION

PROCESSING

100.000 tons sediment
250 tons per day
2 ppm clean level
8 hour batch time
1% reagent loss

Capital Depreciation
Labor & OH

Chemical
PEG 400
TMH
DMSO
45% KOH

Fuel
Electricity

Costs (10.000 batches)
250 Ibs/batch
250 Ibs/batch
500 Ibs/batch
1.000 Ibs/batch

$700.000

2.500.000
3.000.000

DEMOBILIZATION

$10.000,000

1.500,000
1.500.000

500.000

TOTAL

ESTIMATED COST PER TON. 100,000 tons

Estimated accuracy. ±50%

$19.700,000

$200/ton

Appendix 4 Page 2
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Appendix 5: Quality Assurance Report



PCB Analysis

The Relative Standard Deviation (RSD) is equal to the standard deviation
divided by the mean and expressed 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 examining 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 evaluation (PE) sample
was prepared and analyzed. The PE sample was prepared by taking about 1 g of
clean soil and spiking it with a certain amount of PCB The results of these
analyses are in Table 5-1.

Table 5-1. PCB Analysis Duplicate. Spike for Treated Sediment
and Performance Evaluation Samnle Results

Sample Description

Reaction 2. Final Sediment
Reaction 2, Final Sediment. Dup.
Reaction 2, Final Sediment. Spike

PE Sample (Solid)
PE Sample (Liquid)

p p m
PCB
0.27
0.26
3.20

7.3
6.3

Average
p p m
0.27

%RSD

0.00

p p m
Added

3.7

6.9
6.9

% Spike
Recovery

80

110
92

All of the QA criteria were within acceptable limits under the quality
assurance protection plan (QAPP) (QAPP spike recovery guidelines requires
recoveries within 50-150% and less than 50% relative standard deviation).

Figure 5-1 is a control chart showing the percent recoveries of the recovery
surrogate (decachlorobiphcnyl) (or all of the samples analyzed for PCBs
during this project.

The average DCB recovery tor this project was 96% with a standard deviation of
22%. percentage points lor a relative standard deviation of 24%. These results

Appendix 5 Page 1



are well within the QA goals. It is important to note, however that samples
having DCB recoveries 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.

Fiffure 5-1. DCB Percent Recovery Control Chart

UCL 15(

Completeness is evaluated by dividing the number of samples for which valid
results were obtained by the loial 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% complete. The data that was rejected was
the sample that had decachlorobiphenyl recoveries under 50%; it was
reana lyzed .

Reagent Component Analys is

A set of samples was analyzed for the reagent components (PEG, TMH, and
DMSO) during the Shcboygan Harbor and River ireaiabiliiy 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.

Table 5-2. Results of Reagent Performance Evaluation Sample

Compound
PEG (mE/e)
TMH (me/*)
DMSO (me/*)

Reported Values
15
14
30

Actual Values
15
13
27

% Recovery
100
93
90

All the recoveries were within QAPP guidelines (±50%. ±50% and ±20% for PEG.
TMH and DMSO). The performance evaluation recovery does support the
methodology GRC used.

'?.
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