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ORGANIC QA CHECKLIST

site VERTAC Contract No. SAS#- 3354F
Case No. SAS# 3354F Contractor Chemwest Anal Labs
Reviewed By Melvin Ritter Matrix Duck Tissue (Dioxins)
Date 12/16/87 acct. 4 STFAINS7  gp TFAUO4
O
Sample No. Batch 04 of duck samples analyzed for total tetra-octa chloro-§
- dibenzodioxins/furans: Sample numbers SAS# 3354F-61-F1 O
to SAS# 3354F-78-F. o
OVERALL COMMENTS (.To Be Completed By EPA PERSONNEL)
oA BN A Pest Other
1. Holding Times /4
2. Tuning/Performance A
‘3, Calibratiors /4
4. Blanks : A
5. Surrogates . /4
6. Matrix Spiké/‘Dup A
7. Campound Identity /4
8. Case Assessment A - HOYM
P-%Lcrp

COMMENTS OR CLARIFICATIONS (See Attached)

A - Acceptable - All items delivered; all criteria met.

P - Provisional - Data usable; some non—essential review items missing or criteria

were not met.

U - Unacceptable ~ Data unusable; essential review items missing or criteria not met.
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COMMENTS/CLARIFICATIONS
REGION VI CLP QA REVIEW

CASE SAS# 3354F SITE VERTAC LAB Chemwest

The following is a summary of sample qualifiers used by Region VI in
reporting this CLP Case data:

No. Acceptable Provisional Unacceptable

VOA
BNA
PEST

OTHER G { § 75 (é_t 4 t'ﬂs\ﬁ

016987

COMMENTS :
Data package for Batch 04 of duck tissue dioxins is provisional due to the

lack or omission of lipid data for these tissue samples. No evidence of

% lipids, to be determined by the method specified in the SAS, was present
in the data package for Batch 04. This provisional rating applies to all
duck tissue dioxins data submitted by Chemwest for SAS# 3354F. Since this
was a deliverable, SMO was informed of the prablem (c/o Tony Neske) in

an effort to contact the lab. Several minor problems were noticed with
this data, like those expressed in CLP/QA reviews of Batches 01-03, i.e.,
Form I and IV have results for matrix spike/duplicate as total nanograms,
not as ppb.

Problems with package include:

1. Narrative refers to samples reported as F-51-E2 to F-78-F (page 05)
and should be F-61-Fl1 to F-78-F,

. Form I results sample F-62-F3 should be F-67-F3 (page 09).

Form I results for F-66-F2 for 2,3,7,8-TCDF should be 0.0027 ppb.

Form I recoveries for F-62-F3 should be F-67-F3 ( page 10).

. Form I results and recoveries for F-77-F (Y0087) shoulbe F-78-F (p.13

. Time given for daily cal done 11/11 should be T=1702, not T=1758(p.16

. Form IV QC report results given as total ng, not as ppb, as header

~Njovlvee | g

indicates.
8. No report of % lipids-this is a deliverable. Case data provisional

pending resolution of this item.
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ORGANIC CLP/QA REVIEW
CONTINUATION PAGE

CASE NO. SAS# 3354F SITE VERTAC

COMMENTS :

EVALUATION OF Batch 04 PACKAGE:
Holding Times-Acceptable.
Tuning/Performance-Acceptable.
Calibrations-Acceptable.
Blanks- Acceptable. Although low recoveries were found for some of the
samples for 13C-OCDD internal standard, all method blanks had internal
standards and surrogates recoveries within QC limits of Method 8280.
Surrogates and Internal Standards Recoveries-Acceptable. Recoveries for
37CL-TCDD met all requirements, but the two hepta surrogates sometimes
had high (> 140%) recoveries due to the low internal standard absolute
recoveries of 13C-0CDD, from which the hepta surrogates were calculated.
Internal standards 13C-2,3,7,8-TCDD and 13C-2,3,7,8-TCDF met all QC require
ments for recovery. All method blanks had acceptable recoveries for surro-
gates and internal standards. For the matrix spike/duplicate sample,
F-69-F3, all recoveries for surrogates and standards met QC limits.

016988

. Matrix spike/Duplicate- Acceptable. Sample F-69-F3 was the QC sample

for this set and recoveries for the spike compounds were good-see narrative
for problems with penta-CDD in the spikes. Amounts reported for the spikes
in Form I and Form IV were in total nanograms, not as ppb, as the table

header s indicated. The lab has been requested to correct this inconsistenc

. Compound Identity/Results- Acceptable. No dioxins or furans were found

in these samples except for F-76-ABCD; here the Method 8280 gave a possible
hit for TCDDs, but no confirmation was found on the specific 2,3,7,8-TCDD
column by the Dioxin IFB WA86-K537. The ion ratio for 320/322 was outside
of the 0.67-0.90 limit.

Results for %Lipids are missing and data package is provisional pending

clarification of this item.

. Case Assessment- Acceptable for dioxins samples; provisional over all due t.

lack of submission of % lipids.
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= CHEMWEST

—
mmmmm ANALYTICAL LABORATORIES, INC.

Date Reported: 11/23/87
ChemWest Id's: Y0010 thru Y0087
Date Received: 10/11/87
Case/SAS No: 3354F

Mr. Richard Thacker
HWI/Sample Management Office
209 Madison Street, Suite 200
Alexandria, VA 22314

Dear Mr. Thacker:

016989

The technical staff at CHEMWEST is pleased to provide the
following summaries and documentation for SAS 3354F received
October 10, 1987. The low concentration wood duck tissue samples
were analyzed for 2,3,7,8-TCDD, and Total tetra thru octa dioxins
and furans using EPA Method 8280. The cross correlation of ID's
is shown below:

ChemWest ID EPA ID
Y0010 3354F-01-Al1
YO001l1l 3354F-02-A1
Y0012 3354F-03-Al1
Y0013 3354F-04-A2
Y0014 3354F-05-A2
Y0015 3354F-06-A2
Y0016 3354F-07-A3
Y0017 3354F-08-a3
Y0018 3354F-09-A3
Y0019 3354F-10-24
Y0020 3354F-11-24
Y0021 3354F-12-A4
Y0022 3354F-13-A5
¥0023 3354F-14-A5
Y0024 3354F-15-AS
Y0025 3354F-16-B1
Y0026 3354F-17-B1
Y0027 3354F-18-B1
Y0028 3354F-19-B2
Y0029 3354F-20-B2 _
Y0030 3354F-21-B2
Y0031 3354F-22-B3
Y0032 3354F-23-B3
Y0033 3354F-24-B3
Y0034 3354F-25-C1
Y0035 3354F-26-C1
Y0036 3354F-27-C1
Y0037 3354F-28-C2

600W North Market Boulevard = Sacramento, CA95834 -+ Phone (916) 923-0840 - FAX (916) 923-1938

A Subsidiory of CompuChem Corporation
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Sample Management Office

11/23/87
Page 2

ChemWest ID EPA ID
Y0038 3354F-29-C2
Y0039 3354F-30-C2
Y0040 3354F-31-C3
Y0041 3354F-32-C3
Y0042 3354F-33-C3
Y0043 3354F-34-C4
Y0044 3354F-35-C4
Y0045 3354F-36-C4
Y0046 3354F-37-C5
Y0047 3354F-38-C5
Y0048 3354F-39-C5
Y0049 3354F-40-C6
Y0050 3354F-41-C6
Y0051 3354F-42-C6
Y0052 3354F-43-D1
Y0053 3354F-44-D1
Y0054 3354F-45-D1
Y0055 3354F-46-E1
Y0056 3354F-47-E1
Y0057 3354F-48-E1
Y0058 3354F-49-E2
Y0059 3354F-50-E2
Y0060 3354F-51-E2
Y0061 3354F-52-E3
Y0062 3354F-53-E3
Y0063 3354F-54-E3
Y0064 3354F-55-E4
Y0065 3354F-56-E4
Y0066 3354F-57-E4
Y0067 3354F-58-ES
Y0068 3354F-59-E5
Y0069 3354F-60-E5
Y0070 3354F-61-F1
Y0071 3354F-62-F1
Y0072 3354F-63-F1
Y0073 3354F-64-~F2
Y0074 3354F-65-F2
Y0075 3354F-66~-F2
Y0076 3354F~-67-F3
Y0077 3354F-68-F3
Y0078 3354F-69-F3

CHEMWEST ANALYTICAL LABORATORIES, INC.
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Sample Management Office

11/23/87

Page 3

Y0079 3354F-70-F4
Y0080 3354F-71-F4
Y0081 3354F-72-F4
Yoo082 3354F-73-F5
Y0083 3354F-74-F5
Y0084 3354F-75-F5
Y0085 3354F-76-ABCD
Y0086 3354F-77-E
Y0087 3354F-78-F

During the course of the analysis of the samples for this SAS
ChemWest had three telephone conversations with Mel Ritter of
Region 6. Several issues were discussed and for the purposes of
documentation they are addressed below.

016991

During the first conversation instrumental calibration procedure

and acceptance criteria for tetra thru octa dioxin and furan
analysis were mutually agreed upon. These are:

1. Run Brehm mix (window defining mixture of
isomers) once during the case.

2. Run a 5 point calibration curve not a 15 point
curve.

3. 15% RSD for the initial calibration is
acceptable.

4. A continuing calibration must be run at the

end of each 12 hour period. The measured
relative response factors of the analytes,
surrogates and internal standards must be
Wwithin +/- 30% of the mean values established
during initial calibration. If the ending
standard fails any criteria the positive
samples must be re-injected.

5. A set of 4 groups of ions are used to monitor
any overlapping elution between tetra and
penta, penta and hexa, hexa and hepta, and
hepta and octa isomers.

In the second conversation GPC, disk deliverables, form formats
for the pesticides, and a problem with one of the spiking
compounds for the dioxins were discussed.

CHEMWEST ANALYTICAL LABORATORIES, INC.
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Sample Management Office
11/23/87
Page 4

1. ChemWest is using a nonautcmated GPC system
which elutes from top to bottom but yields
comparable results to the automated system
described in the IFB-J001. As long as the
IFB criteria for the calibration are met this
system is acceptable.

2. ChemWest has CompuChem's software for the HP-
1000 which automatically generates most of the
required forms for the pesticide deliverables.
However, these forms are slightly different in
format than those in the IFB-J001. Since Mel
Ritter was familiar with CompuChem's forms, it
was agreed that these would be acceptable.

3. When the matrix spike and matrix spike
duplicate for one set of samples was examined
it was discovered that all target analytes
were acceptably recovered and met RPD criteria
accept the TCDD's. Because the original
sample was positive approximately 6 ppb and
the sample was spiked with only 1 ppb the RPD
criteria for the tetra spike recovery (after
subtraction) was not met. However if one
compared the total amount of TCDD in the
spike and spike duplicate the RPD criteria was
met. This approach was agreed to be
reasonable and re-extractions for these
samples are not required.

The third conversation dealt with a problem encountered with
several of the dioxin and furan samples. The absolute recovery
for the 13C-OCDD internal standard was less than 40% in several
samples while all other internal and surrogate recoveries were in
excess of 70%. This OCDD recovery was outside the criteria
stated in Method 8280 - May 1986 (40 - 120%) for soil samples.
These samples however were duck samples and a hard and fast
criteria has never been set. The 13C-0CDD peaks in these cases
were well shaped, met chlorine cluster ratio criteria and had
signal to noise ratios of greater than 10 to 1. But since the
two hepta surrogates were gquantitated using the 13C-0OCDD which
were not recovered well and the two surrogates themselves were
recovered well (greater than 70%) the calculated surrogates
percent accuracies were skewed on the high side, i.e. greater
than 140% (acceptable range 60-140%). Since all criteria for an
acceptable sample were not met technically a re-extraction was
required. Mel Ritter, however, felt that if the samples were
flagged and the above explanation was given the re-extraction was

CHEMWEST ANALYTICAL LABORATORIES, INC.
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not necessary.

Sample Management Office

It was agreed that all of these items yould be included in the

cover letter accompanying the case. foxy
(&
This report applies to samples through 3354F'78'F’\0
Chemwest ID's (Y0070 thru Y0087))
-—

Sample 3354F-69-F3, (Y0078) was analyzed as a sample, matrix O
spike and matrix spike duplicate.

The matrix spike sample and matrix spike duplicate were spiked
with one native 2,3,7,8 isomer representing each dioxin and furan
congener group. Recoveries of Internal Standard and native
compounds all fell within acceptable ranges, 40-120% for Internal
Standards for Internal Standards, 60-140% for native 2,3,7,8-TCDD
and 2,3,7,8-TCDF, and 40-160% for all other native spike
compounds except the Penta CDD in the MSD. Due to interferences
noted for the 356 ion, the guantitation was performed on the 358~
ion using a response factor of 0.54 (RRF) based on standard
ST187116A.

All of the samples in this part of the SAS were found to contain
no dioxin or furan isomers. One sample SAS3354F-76-ABCD (Y0085)
however exhibited peaks in the 2,3,7,8-TCDD region. The sample
was analyzed according to Dioxin IFE WA86-K357 was confirmation
was not obtained. The 320/322 ion ratioc was not within 0.67 to
0.90, (1.1) so an MPC was reported 0.018 ppb.

Several of the samples had low !{-OCDD recovery which skewed the
two hepta surrogate percent accuracies to the high side. Please
see above comments. None of these samples were re-extracted per
Mel Ritter of Region 6 EPA. Low levels of OCDD were noted in
some of the samples but not in any of the method blanks which
were free of contamination.

Routine calibration consisted of running a 0.15 sensitivity
standard and a shift standard where the measured RRF's for all
analytes were within +/- 30% of the mean values established
during initial calibration.

In addition to the analysis of the GC window defining mixture at
the beginning of the project the ions in the descriptors were
combined such that any region of congener overlap (i.e.
tetradioxin/pentafuran) was simultaneously monitored for both
congener groups.

CHEMWEST ANALYTICAL LABORATORIES, INC.




Sample Management Office
11/23/87
Page 6

Before any samples were analyzed, standards were run at five <
different concentrations (200, 500, 1000, 2000, 5000 pg/ul) and

mean response factors were obtained. A relative standard &
deviation of less than 15% was obtained. All sample calculations O
are based on an average multipoint response factor. The \»
following table provides a reference for compounds and their _.
appropriate Internal Standard. o

INTERNAL

STANDARD COMPOUND/SURROGATE
1:¢-2,3,7,8-TCDD ALL NATIVE TETRADIOXIN ISOMERS

ALL NATIVE PENTADIOXIN ISOMERS
ALL NATIVE HEXADIOXIN ISOMERS .-
37C1-2378-TCDD

SURROGATE

13¢-2,3,7,8-TCDF ALL NATIVE TETRAFURAN ISOMERS
ALL NATIVE PENTAFURAN ISOMERS
ALL NATIVE HEXAFURAN ISOMERS

13C-0CDD ALL NATIVE HEPTADIOXIN/FURAN ISOMERS

ALL NATIVE OCTADIOXIN/FURAN ISOMERS
13C-HpCDD and !3C-HpCDF SURROGATES

Interferences were noted from the 13C-2,3,7,8-TCDF in the
tetradioxin regions of the chromatograms as the 13C carbon
labeled material contains the same ion present in the native
dioxin. These interferences were noted on all chromatograms and
were not counted as true interferences for use in detection limit
calculations.

Extraction procedures were those outlined in the EPA 8280 soil
method and the methods provided with the SAS.

CHEMWEST ANALYTICAL LABORATORIES, INC. 0 B
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The report is divided into the following sections:

Cover letter

Form-(n) Summary Reports

Multipoint Chromatograms

Sample Data

shift standards and 75pg Standards (where applicable)
GC/MS Run Log Pages

"Cookbook" style step-by-step method including instrument/
conditions, type and source of reagents

Extraction flow chart, analyst bench records describing
dilutions, weighings, sample size, and final extract volumes
Example Calculations

O 0 ~oubwhie

should you have questions concerning this data report or the
analytical methods employed, please do not hesitate to contact me
at 916-923-0840.

Sincerely,

i B lewes,

Jill B. Henes, Ph.D.
Vice President of Technical Services

cc: Joel Bird, President
EPA Region 6 Attn: Mr. Mel Ritter

Enclosures

CHEMWEST ANALYTICAL LABORATORIES, INC.
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SECTION 2

FORM-(n) SUMMARY REPORTS
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FORM 1 - QUANTITATION REPORT

DATE: 11/20/87

Page 1
LABORATORY: CHEMWEST
CASE: SAS 3354-F
TOTAL ANALYTE QUANTITY FOUND (ppb)

CLIENT INST, 2,3,7,8~ 2,3,7,8,~

D, (] DATE TIME 1D, TCOD TCOD  PeCDD MDD  HCOD  OCDD TCOF  TCOF  PeCDF  HxCDF  HpCOF  OCOF
Method Blank  YOOG6MB  11/11/87 12:04 CW-\ NO w0 o 0 w0 w0 w0 0 0 0 w 0
Detection Limit 0.0035 0.0029 0.0041 0,0028 0,0069 0.0057 0.0025 0,0023 0,0020 0,0015 0,0047 0.0068
( 53354F-61-F1 YOOTORI  11/13/87 10:44 CwW-1 NO 0 o 0 o ﬁ o 0 0 1] 0 0
Detection Limit 0.0048 0.0063 0.0081 0.0067 0,021 30,0047 0.0036 0,0036 0.0039 0,017 0,024
SAS3354F-62-F)  YOOTI 11/13/87 12:14 CW-1 NO N W 0 D -~ N o ') w0 0
Detection Limit 0.016 0,015 0,020 0,018 0.096 0,3400” 0,0094 0,010 0,011 0,011 0,071 0,077

e

SAS3354F-63-F1 Y0072 11/12/87 12:50 CW-1 NO ) N 0 o 0 0 ] o o 0 ]
Detection Limit 0.0020 0.0023 0.,0025 0.0026 0.023 0,023 0,0016 0,0014 0.00l4 0,0014 0.011 0,017
SAS3354F-64-F2 Y0073 11/12/87 13:24 CW-1 ND ) N o 1) N o D o 0 0 0
Detection Limit 0,080 0,10 0.13 0,099 0,51 1.48 0,049 0,05 0,055 0,056 0,36 0,42
SAS3354F~65-F2 Y0074 11712/87 13:59 Cw-I NO )] ) 0 o . o )] o 0 o 0
Detection Limit 0.027 0.040 0,054 0,045 0.8 0.7 }0.019 0.023 0.024 0.022 0.1 0,16
SAS3354F-66-F2 Y0075 11/12/87 14:34 CW-1 ND o N ) 0 () N N N o o ]

taction Limit 0,0019 0.0027 0.0038 0.003) 0,015  0.086 (o.oow) 0.0018 ©0.0018 0.0019 0.011 0,01
SAS3I3SaF-SLF3 Y0076 11/12/87 15:09 Cw-1 NO )] N N ew 2,89 0'0907'7 N N N o
Detection {imit 0.011 0.0097 ©0.093 0.10 0,05t ©0.060 0,005 | 0.00%9 0,0057 0.00% 0.033 0,033

§: Maximum possible concentration,

Sompls faw F=67-F 3

60
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866910

SURROGATE AND INTERNAL STANDARD RECOVERIES DATE: 11/20/87
Poge 2
LABORATORY: CHEMMESY
CASE: SAS 3354-F
ABSOLUTE § RECOVERY ABSOLUTE £ RECOVERY
of INTERMAL STAMDARDS of SURROGATE
CLIENT INST,
D, cwe DATE TIME o, *C-TCDD *C-TCOF  *C-OCDD 3CI-TCOD  *13C-HpCOD ) XC~HpC OF
Method Blenk  YOOG6MB  11/11/87 12:04 Cw-1 95 01 57 133 [F4) 12%
Detection Lielt
SAS3IISAF-61-F} YOOI0R)  11/13/87 10:44 CcH-1 93 102 42 31 53 145
Detection Linmlt
SAS3ISAF-62-Ft YDOTY 1113/87  12:14 Cw-t 91 98 F-] 127 153 158
Detection Limlit
SAS3I54F-63-F1 Y0072 11/12/81 12:50 CH-1 [ Y3 9 27 129 196 167
Detaction Limit
SASI354F-64-F2 Y0073 MH12/87 13:24 cw-1 92 99 35 125 152 157
Detection Limit
SAS3I354F-65-F2 Y0074 11712/87 13:59 Ch-1 9N 96 37 123 130 142
Detaction Limlt
SAS3354F~-66-F2 Y0075 11/12/87 14:34 Cv-1 90 2 32 126 142 142
Detection Limit
SAS3354F-6F-F3 Y0076 , 1V/12/81 15:09 cW-1 92 96 38 126 135 137
Detection Limit e
(_-: — (07' t 3 MJK_
#C~TCDD: Carbon 13 labeled 2,3,7,8-tetrachlorod] banzodloxin
C-TCDF: Corbon 13 labeled 2,3,7,8-tetrachlorodibenzoturean
*13C-HpC DD Carbon 13 labeted 1,2,3,4,6,7,8-heptachiorodi banzodioxin
813C-HpCOF; Carbon 13 labeled 1,2,3,4,6,7,8-heptachiorodibenzotursn

o
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FORM 1 - QUANTITATION REPORT DATE: 11/20/87
Page
LABORATORY: CHEMWEST
CASE: SAS 3354F
TOTAL ANALYTE QUANTITY FOUND (ppb)

CL IENT INST, 2,3,7,8- 2,%,7,8,-
10, cwe DATE TIME 10, TTDO TCOD PeCDD HXCDD  HpCOD ocoD TCOF TCOF  PeCOF  HXCDF  HpCDF OCDF
Method Blank Y0077MB 11/12/87 16:21 CW-1 ND ND ND ND ND e ND ND ND ND ND ND NO
Detection Limit 0,003 0,0038 0,0039 0,0037 0.0t0 0.011 0.0023 0,0022 0,0028 0.0018 0,0070 0,008
“§3354F-68-F3 Y0017 11/12/87 15:45 Cu- ND ND ND ND ND RO ND NO L))
—atection Limit 0.018 0.015 0,024 0,018 o.,011 0,012 0,0t1 0,051 0.070
SAS3354F-69-F3 Y0078 11/16/87 10:45 CW-1 NO ND ND ND NO NO ND ND NO
Detectlon Limit 0.0035 0,0032 0.,0047 0,0038 0.0022 0,0025 0,0024 00,0065 0.012
SAS3354F-69-F3 YOO78MS 11/16/87 12:21 Cw-1 1.15 1,15 7.99 4.44 3.67 1.9 1,01 1.01 4,55 4.51 4,27 9.81
Detection Limlt
SAS3354F-69-F5 YOO78MSD  11/16/87 12:21 CwW-1 1.17 1,17 4,65 4,90 5.48 1" 1.11 1.1 4.61 4,73 4.89 9.73
Datection Limlt
SAS3354F-70-F4 Y0079 11714787 11:04 CMW-1 ND ND ND NO ND e N ND ND ND ND NO ND
Detection Limit 0.0036 0.0035 0.,0043 0,0035 0,001 0.012 0.0017 0.0018 0,0020 0,0020 0,007 0,010
SAS3354F-71-F4 Y0080 11/14/87 11:39 CH-1 NO ND NO ND ND e ND ND ND ND ND ND NO

tection Limlt 0,0093 0,0080 0,011 0,0097 0,025 0.072 0.0062 0,0045 0,0050 0,00%0 0.017 0,02}
SAS3354F-72~F4 Y0081 11/14/87 12:17 CW-1 ND ND ND ND NO e ND ND ND NO NO ND ND
Detection Limit 0,0026 0,0028 0.0038 0,0033 0,012 0,044 0,006 0,0015 0,0018 0,0017 0,0067 0,0097

#: Maximum possible concentiration,

IT
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LABORATORY: CHEMWEST

SAS 3354F

000LLO CASE:
ABSOLUTE ¥ RECOVERY ABSOLUTE % RECOVERY
ot INTERNAL STANDARDS of SURROGATE
CL 1ENT INST,
D, Ccf DATE TIME 10, *C-TCDOD *C-TCOF  *C-0CDD #37C1-TCOD  *13C-HpCDD #13C-HpCOF
Method Blank  YOOTIMB  11/12/87 16:21 cW-1 95 99 58 128 14 115
Detectlon Limit
SAS3354F-68-F3 Y0077 11/12/87 15:45 CwW=-1 95 99 43 129 128 134
Detection Limit
SAS3354F-69-F3 Y0078 11/16/87 10:43 Cw-1 9 94 63 128 124 123
Detection Limit
SAS3354F-69-F3 YO078MS  11/16/87 12:21 CwW-1 100 105 80 130 133 127
Detaction Limit
SAS53354F-69-F3 YOO7BMSD 11/16/87 12:21 cwW-1 94 99 80 134 133 130
Detection Limit
SAS3354F-70-F4 Y0079 11/14/87 11:04 Ccw-1 90 94 46 135 138 144
Detectlon Limlt
SAS3354F-71-F4 Y0080 11/14/87 11:39 CW-1 94 100 52 130 122 114
Detactlon Limit
SAS3354F-72-F4 Y0081 1/14/87 12:17 cHW-1 91 96 47 138 129 122
Detection Limit
*C-TCDD: Carbon 13 labsled 2,3,7,8-tetrachliorodibenzodioxin
*C-TCDF: Carbon 13 labaled 2,5,7,8-tetrachlorodibenzofuran
*13C-HpCDD: Carbon 13 labeled 1,2,5,4,6,7,8-heptachiorodibenzodioxin




LOOLLO:

FORM 1 - QUANTITATION REPORT DATE: 11/20/87
Page 1
LABORATORY: CHEMWEST
CASE: SAS 3354-F
TOTAL ANALYTE QUANTITY FOUND (ppb)

CLIENT INST.  2,3,7,8- 2,3,7,8,-

D, cwé DATE TIME 10, TCOD  TCDD  PeCOD  HxCDD  HpCDD  OCDD TCOF  TCDF PeCOF  HXCDF  HpCDF  OCDF
SAS3354F-73-F5 Y0082 11/14/87 12:52  CW-1 ND ND ND ND ND o ND ND ND ND ND NO ND
Detection Limit 0,014 0,016 0,019 0,018 0,068 0,068 0,0065 0,0092 0,010 0,0098 0.042 0,062
g! $354F-74-F5 Y0083 11/14/87 13:26 Cw-1 ND ND ND ND ND e N ND ND ND ND ND NO

tection Limit 0.022 0.023 0,030 0.026 0.066 0.16 0,016 0,015 0,014 0.013 0,042 0.051

)
SAS3354F-75-F5 Y0084 11/15/87 13:27 CH-1 ND ND ND ND N { 0.030 ND NO ND ND ND ND
Detection Limit 0.0022 0,0028 0,0044 0,0036 0,0080 ==—"0.0022 0,0020 0.0024 0.0022 0,0062 0.0077
' CTEAL T T~

SAS3354F-76-ABCD Y0085 11/15/87 14:03 CwW-1 NP ND ND ND Qw.lo,zo.osz 0.094 .5 WD ND ND ND
Detection Limit 0.014 0.,040) 0.0051 0,003 0,010 ToT TTERTTTTTTZL 0,0024 0,0025 0.0059  0.0060
SAS3354F-77-F Y0086 11/15/87 14:40 CW-1 ND ND ND NO ND e N ND ND ND ND NO ND
Detection Limit 0.0025 0.0027 0.0050 0,0039 0,0087 0,063 0.0029 0,0023 0.0023 0,0022 0,0082 0,0099
SAS3354F-77-F | YOOB7 11/15/87 15:16 CwW-1 ND ND NO ND ND & N ND ND ND ND ND ND
Detection Limit 0.,0043 0,0050 0,0060 0,0061 0.015 0,049 0.0027 0,0023 0.0026 0.0026 0,0079 0,010

( FRS 335 F- 75-F

v
f"gm\v

@: Maximum possible concentration,

£T




200L1L0

SURROGATE AND INTERNAL STANDARD RECOVERIES DATE: 11/20/87
Page 2
LABORATORY: CMEMWEST
CASE: SAS 3354-F
ABSOLUTE § RECOVERY ABSOLUTE § RECOVERY
of INTERNAL STANDARDS ot SURROGATE
CLIENT INST.
10, Ccws DATE TIME 0, *C-TCOD  *C-TCOF  *C-0COD *37C1-TCOD  *13C-HpCDD *13C-HpCOF
SAS3384F-73-F5 Y0082 11/14/87 12:52 CHW-1 a8 93 42 132 145 139
Detection Limit
( SAS3354F-74-F5 Y0083 11/14/87 13:26 Cw-1 a9 9% 56 134 "9 115
Detection Limit
SAS3354F-75-F5 Y0084 11/15/87 13:27 Cw-1 93 97 80 132 120 17
Detection Limit
SAS3354F-76-ABCD Y0085 11/15/87 14:03 cw-1 95 105 84 130 107 106
Detection Limlt
SAS3354F-77-F Y0086 11/19/87 14:40 CH-1 94 100 65 132 123 "
Deteaction Liml+
SAS3354F-77-F " YODB7 11/15/87 15:16 CH-1 91 100 76 129 103 101
Detection Limit
\ -
¥
*C-TCDD: Carbon 13 isbeled 2,3,7,8-tetrachlorod!benzodioxin
*C-TCOF: Carbon 13 tabeled 2,3,7,8-tetrachiorodibenzofuran
*13C-HpCDD: Cerbon 13 lsbeled 1,2,3,4,6,7,8-heptachlorodibenzodioxin

i
[ -8
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FORM 2 - MULTIPOINT CALIBRATION SUMMARY

TARGET COMPOUND
RESPONSE FACTORS

INTERNAL  STANDARD
RESPONSE  FACTORS

S$TD.

(NST, DATE TIME (D, TCDD PeCOD HXCDD HpCDD OCDD TCDOF PeCOF HXCDF HeCDF (CDF *C-TCDD *C-TCDF *C-MpCDD *C-HpCOD *C-OCDD
CW-1 11-06-87 11:33 200 0,77 0,77 0.2 1.05 1,06 0,89 0.97 0,83 1,91 1.15 1.48 1.79 1.00 1.97 0.%
CwW-1 11-06-87 10:54 500 0,79 0.80 0.60 .08 0,99 0.95 0.9t 0.85 1,76 1,05 1.39 1.72 1.03 1,93 0.54
CW-1 11-06-87 12:11 1000 0.80 0.79 0.64 1.1 t.02 1,00 0.98 0,94 1,9 1,10 1,42 1.67 1.03 1,54 0.54
CW-1 11-06-87 13:35 2000 0.74 0.77 0.65 1,13 1,02 0,92 0.90 0.8 1,85 1,07 1,52 t.84 1,05 1.56 0.61
CW-1 11-06-87 14:19 5000 0,76 0,76 0.9 1.08 1,02 0,87 0,90 0.80 1.81 1,10 1.31 1.62 1,05 1.52 0,47
MEAN RESPONSE FACTORS 0,77 6.7 0.2 1,09 1,02 0,93 0,93 0,86 1.85 1,09 1.42 1,73 1,03 1.54 0,55
STANDARD DEVIATION 0,02 0,02 0,03 0,03 0,02 0,05 0.04 0,05 0.06 0,04 0.08 0.09 0.02 0.02 0,03
RSD 3.1 2,1 4,6 2,8 2,4 5,5 4,3 6,3 3.4 3.5 5.7 5.1 2,0 1.3 2.6

S0

D STANDARDS CONCENTRATION (pg/ul)
=mzsnmx
*C-TCDD *13C12-2,3,7,8-TCOD 500
*#C-TCOF *13Ct2-2,3,7,8-TCDF 500
#C-HpCDD *13C12-1,2,5,4,6,7,8-HpCOD 1000
*C-HpCDF *#1312-1,2,3,4,6,7,8-HpCOF
*C-0COD *13C12-1,2,3,4,9%,6,7,8-0CDD

SHIFT STANDARD COMPOUNDS *

SO 200 2,3,7,8-w00, 2,3,7,8-TCOF 200
S0 500 1,2,3,7,8-PeCDD, 1,2,3,7,8-PeCOF 500
SD 1000 1,2,3,4,7,8-HC0D, 1,2,3,4,7,8-HCDF 1000
S0 2000 1,2,5,4,6,7,8-HpCDOD, 1,2,5,4,6,7,8-HpCOF 2000
SD 5000 1,2,3,4,5,6,7,8-C0D0, 1,2,3,4,5,6,7,8-0COF 5000




7 O Orcim s OconTImING CAL IBRATION SUMMARY

TCOD PeCDO HxCOD HpCDD OCDO TCOF PeCOF HXCDF WpCDF OCOF  *C-TCDD *C-TCOF *C-HpCDD *C-HpCDF *C-OCDD

0,77 0,78 0,62 1,09 1,02 0,93 0.93 0.86 1,85 1,09 1,42 1.73 1,03 1.54 0,55

SO
DATE TIME 1D, TCOD PeCDD HxCDO HpCOD OCOD TCDF  PeCDF HxCOF HpCDF OCDF  ¥*C-TCDO *C-TCDF *C-HpCDD *C-HpCDF *C-0CDD

11-11-87 1t:14 SD 500 RF 0.8 0,86 0,66 1,41 .2 0,94 1,04 0,96 2.38 1.2 1.45 1,78 1.2 1,85 0.48
RPD 3.8 9,8 6.3 25.6 16,2 1.1 1.2 11,0 25.1 9.6 2.1 2.8 15.2 18.3 13,6

ST
DATE TIME 1D, TCDO PeCDD HxCDD HpCOD OCDD TCOF PeCDF HXCDF MpCDF OCDF *C-TCDD *C-TCOF *C-HpCDD *C-HpCDF *C-0CDD

11-11-87 17:56\50 500 RF 0.79 0.63 0.5 1,13 1.13 0.9 0,8 0,64 1,94 1,06 1.43 1,91 1.0% 1.59 0.42
\ RPD 2.6 21,3 21.4 3.6 10,2 3.3 15,0 29.3 4.7 2,8 0.7 9,9 1.9 3.2 26,8
ol
1

1:\1 Wl\/\q/

91
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FORM 3 ~ CONTINUING CALIBRATION SUMMARY

TCDD PeCOD HxCOD HpCDD OCDD TCOF PeCOF HxXCDF HpCDF OCOF *C-TCDD *C-TCOF *GC-HpCODD *C-HpCDF *C-0CDD

0.77 0.78 0,62 1,09 1.02 0.93 0.93 0.86 1,85 1,09 1,42 1,73 1.03 1,54 0.55

TCOD PeCDD HxCDD HpCDD OCOD TCDF PeCOF HXCDF HpCDF OCDF *C-TCDD *C-TCDF *C-HpCDD *C-HpCDF *C-OCDD

0,79 0,71 0,51 1.31 1,06 0,91 0,86 0,73 2,19 1,08 1.41 1.8 1.17 .19 0.41
2.6 9.4 19,5 18,3 3.8 2.2 7.8 16,4 16,8 0.9 0.7 40 12,7 15,0 29.2

TCDO PeCOD  HHCODD HpCOD OCOD  TCOF  PeCOF HxCOF HpCOF OCDF  *C-TCDD *C-TCOF *C-HpCOD *C-HpCOF *C-0CDO

LT

0.8 0.71 0.,49 1,16 1,15 0,88 0.83 0.68 1.9 1,09 1,41 1.78 1.06 1.6 0.41
3.8 9.4 23.4 6,2 12,0 5,5 11.4 23,4 2.7 0,0 0.7 2.8 2.9 3,8 29,2




9004

HLS — CONTINUING CAL IBRATION SUMMARY

TCDD PeCDD HxCOD HpCDD OCDD TCOF PeCOF HxCDF HpCDF OCDF *C-TCDD *C-TCDF *C~-HpCDD *C-HpCDF *C-0CDD

0.77 0.78 0.62 1,09 1,02 0,93 0.953 0.86 1.83 1,09 1,42 1.73 1.03 1.54 0.55

STD
DATE TIHE 1D, TCDD PeCDD HxCDD HpCDD OCDD TCDF PeCOF HXCDF HpCOF OCDF  *C~TCDD *C-TCDF *C~HpCDD *C-HpCOF *C-0CDD
11-13-87 09:51 SD 500 RF 0,79 0,84 0,64 1,11 1,06 0,94 0,9 0,88 1,92 1,06 1.4 1.82 1,07 1.5 0.58
RPD 2,6 T.4 3.2 1.8 3.8 1.1 52 2,3 3.7 2.8 1.4 5. 1 3.8 2,6 5.3

STD
DATE TIME 1D, TCDO PeCDD HxCDD HpCDD OCDD TCDF PeCDF HXCDF HpCOF OCDF *C~TCOD *C-TCDF “C-HpCDD *C~HpCDF *C-0CDD
11-13-87 16:12 SD 500 RF 0.78 0.82 0,62 1.21 1 0.9 0,98 0,85 2,12 1,09 1.42 1,82 1.16 1,72 0.49
RPD 1.3 5.0 0,0 10,4 2,0 3,3 5,2 1,2 13,6 0.0 0.0 Se1 1.9 1,0 1.5

8T
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FORM 3 - CONTINUING CALIBRATION SUMMARY

TCOD FeCDD HxCOD HpCOD OCDD TCDF PeCDF HMCOF HpCOF OCDF  *C-TCDD C-TCOF *C-HpCDD *C-HpCDF *C-0COD

0.77 0.78 0.62 1,09 1,02 0.93 0.93 0,86 1,85 1,09 1.42 1,73 1.03 1.54 0.55

STD
DATE TIME 1D, TCOD PeCDD HXCDD HpCDD OCOD TCDF PeCDF HxCOF HPCDF OCOF *C-TCDD *C-TCOF ¥*C-HpCDD *C-HpCOF *C-0CDD
11-14-87 10:10 SD 500 RF 0,83 0,77 0,59 1,08 1,07 0.9 0.87 0,77 1.8 1.0 1,43 1,92 0.96 1,43 0.58
RPD 7.5 1,3 5.0 0,9 4.8 3,3 6,7 1.0 2,7 7.6 0.7 10.4 7.0 7.4 5.3

STD
DATE TIME 1D, TCOD PeCDD HXCOD HpCOD OCDD TCOF PeCDF HxCDF HpCOF OCDF #C-TCDD *C-TCDF *C-HpCDD *C-HpCDF *C-OCDD
11-14-87 14:05 SD 500 RF 0.78 0.74 0.5 1,01 1,06 0.89 0.8%9 0,73 1.8 1,03 1,43 1,81 0,97 1.48 0,53
RPD 1.3 5.3 10,2 7.6 3.8 4.4 4,4 16,4 2.7 5.7 0.7 4,5 6.0 4,0 3.7
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FORM 3 - CONTINUING CAL IBRATION SUMMARY

TCDD PeCDD HxCDD HpCDD OCDD TCOF PeCDF HyCDF HiCDF OCDF *C-TCDD *C-TCOF *C-HpCDD *C-HpCDF *C-0CDD

0.77 0.78 0,62 1.09 1.02 0,93 0,93 0.8 1.85 1,09 1,42 1.73 1,03 1.54 0.55

sTD
DATE TiIME 1D, TCOD PeCDD HXCDD HpCDD OCDD TCOF  PeCOF HXCDF HpCDF  OCDF  *C-TCOD *C-TCODF *C-HpCDD ¥C-HpCDF *C-OCDD
11-15-87 12:35 SD 500 RF 0.79 0.8 0,64 1,05 1,04 0,93 0,9 0,87 1,66 1,06 1.44 1.85 1.01 1.44 0.65
RPD 2,6 2.5 3.2 3.7 1,9 0.0 5.2 1.2 10.8 2.8 t.4 6,7 2.0 6,7 16.7

ST
OATE TIME 1D, TCOD PeCDD H>CDD HpCDD OCDD TCOF PeCDF HxCDF HpCOF OCDF *C-TCDD *C-~TCOF *C~HMpCDD *C~HpCDf *C-0COD

11-15-87 15:51 SO 300 RF 0.78 0,77 0,6t 1.02 1,05 0,9t 0,84 0,76 t.,67 1.01 1,37 1.82 1.03 1.47 0,58
RPD 1.3 1,3 1.6 6.6 2.9 2,2 10,2 12.3 10,2 7.6 3.6 5.1 0.0 4,7 5.3
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TCOD PeCDD  HxCDD HpCDD OCOD TCDF PeCOF HxCDF HpCDF OCDF  #C-TCOD *C-TCDF *C-HpCOD *C-HpCDF *C-0CODD

0.77 0,78 0,62 1,09 1.02 0,935 0.9%3 0.86 1,85 1,09 1,42 1.73 1,03 1.54 0.55

STD
DATE TIME 1D, TCOD PeCDD HxCDD HeCDD  OCDD  TCDF  PeCDF HxCOF HpCDF  OCDF  *C-TCDD *C~TCOF ®C-HpCDD *C-HpCDF “C-OCDD
11-16-87 08:59 SD 500 RF 0,79 0.81 0.62 1,08 1,06 0,95 0.92 0,86 1.78 1,02 1.44 1.85 1,01 1.44 0,65
RPD 26 38 0.0 0.9 3.8 24 t.1 0,0 3.9 6.6 1.4 6.7 2,0 6.7 16,7
STD
DATE TIME 1D, TCDD PeCDO HXCDD HPCDD OCDD TCDF  PeCDF HXCDF HpCOF OCDF  *C-TCDD *C-TCDF *C-HpCDD *C~-HpCDF *C-OCDD

11-16-87 17:20 SD 500 RF 0,79 0.79 0.61 1,29 1,03 0.9 0.91 0.85 2,16 1,15 1.37 1,74 .17 1.7 0.45
RPO 2,6 1.3 1,6 16.8 1.0 33 2.2 1.2 155 5.4 3.6 0.6 12,7 14,5 17,8




FORM 4 - QUAL ITY CONTROL REPORT

CASE: SAS 3354-F

MATRIX SPIKE RESULTS

SRR ©
CLIENT 1D: SAS3354F-69-F3 CWP: YOOTEMS ' g
COMPOUND RESULTS (oghy £ RATIO SPIKE/1S r~

-

2,3,7,8-TCOD 1.2 1158 o
1,2,3,7,8-PeCOD 8.0 1038 *
1,2,3,4,7,8-HxCDD 4.4 mg
1,2,3,4,6,7,8-HpCDD 5.7 133%
1,2,3,4,6,7,8,9-0000 1.9 1429
2,3,7,8-TCOF 1.0 1188
1,2,3,7,8-PeCOF 4.6 1148
1,2,3,4,7,8-HCOF 4.5 1138
1,2,3,4,6,7,8=HpCDF 4.3 1078
1,2,3,4,6,7,8,9-0C0D 9.8 98%
CLIENT ID: SAS3354F-69-F3 CWF: YOD78MSD

2

COMPOUND RESULT £ RATIO SPIKE/IS
2,3,7,8-TCOD 1.2/ 117%
1,2,3,7,8-PeCDD 4.7 1168
1,2,3,4,7,8-HxCDD 4.9 1235
1,2,3,4,5,7,8-HpCOD 5.5 1378
1,2,3,4,6,7,8,9-0C00 1.1 1108
2,3,7,8-TCDF 1.1 1118
1,2,3,7,8-PeCOF 4.6 115%
1,2,3.4,7,8-H:COF 4,7 1as
1,2,3,4,6,7,8=-HpCDF 4.9 122%
1,2,3,4,6,7,8,9-0C00 9.7 975

TCOD PeCOD HXCDD  HpCDD OCDO TCOF PeCDF  HMCDF  HpCOF  OCDF
Y0078MS 1.2 8.0 4.4 S 11,9 1,0 4.6 4.5 43 98
YO078MSD 1.2 4,7 4.9 5.5 11, 1,1 4.6 4.7 49 9.7
RPD (%) o 52 10.7 3.4 7.0 9.5 0 A3 13 1.1

* Intertferences in the 355 lon,
RRF(0,54) based on ST187116A,

The 358 lon was used to quantitate the PeCDD
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METHOD 8280 SAMPLE SHEET pate :__\[--¥>
coLumn:__ OB~ INT TiME :_|2:0¢
INSTRUMENT 1D s G-\ cHEMuEST 1D 1 Y00 G 64
curve + STIEHI0G S OB F 6 . SAWPLE ID pedted Bleake
COMMENTS :____________ _ SAMPLE SIZE : CD’.‘)‘%)
SCANS AREA - (EESL RATIO RRE AT o~
13c-2378-TcDD Wb (3320 _UB0MEL (334 559045 033 (1 lo 152 2;
13C-123¢-TcOD 030 _ (332) 33063 (3ze ‘BG4z D8\ Lo =
37cL-2278-TcOD  _\OHO (328) 156586 S Y )
2378-TCDD (320 222) Hi= 832 032 o035
TCDD e (2200 322y__73) 032 oo T
PeCDD . (358) (356)_HMr=/05Y -1 o.004 ]
HxCDD e (392) 390y Ht= 5% 0.6~ ; CO02P

13c-1234678-Hpeop 1Y (a38)_290 108 (436 D004 DAD 153 7o |LiRane

HpCDD e (428) (424) =480 ' -9 oy
ocoD o 45®) 4601__37S ot 0.005F xxx
13c-0COD 6 cave 239032 (472)‘5%%’%."_ 0L oes 25 5FA
13c-2378-Tc0F 0ol _ (218)_SE40SE (318)—;&%_’ 04\ 115 0 1002
2379‘-TCDF el (304 308y_H1t=979 043 OLCOSES
TCOF e __ (304 (a08) Hr= 92+ pAs 0.00334#
PeCOF e (342) © 340y Ht= pot 04% 0.002ns
HxCDF (378 a74) Hr= SbT 08 Oo01Sen
136-1234678-HpCDF 068" ca22) ¥SALE ___ caz0y__YA4350 __ 0L (54 T S ha
HpCDF e (410 caom_Ht= 502 9% P
DCDF (442) (444) 1= 434 \.7 o pceBrnr
* A}el of ion used for auan£itation.

+# Internal standard used to calculate RRF is 13C-2378-TCDF.

*%¢ Internal standard used to calculate RRF is 13C-0CDD. K\\E\\

*+2% I7CL-2378-TCDD RRF calculated using IFB method.
Internal standard RRF's calculated using 1234-TCDD as internal standard.
All other native PCOD RRF's calculated using 13C-2378-TCDD for internal standard.
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METHOD 8280 SAMPLE SHEET pate : (<1782
cocoen:_ 085 g Tive o (044
INSTRUNENT 1D :_Cd -\ cHEMWEST 1D 3 YOFO AT
curve + STIEHIVE C D6 F 6 sapLe 10 ASBSAF-EI-P1
COMMENTS :_________ sanrLe s1ze o075

SCAN# AREA GffEN RATIO RRF AT DL o
j3c-2378-Tcop PO (332> 391315 (:m:—f?ﬁ%l_ 239 v e 137 s
13c-1234-TcDD 1831 _ (3320 266011 (334327127, 03 L ~
a7cL-zaze-teop (071 228y 35191 0% 4 2 P
2378-TCDD (320 (322)_H1f= 430 ) 0.004¢ .
TCDD (320 (a22__ 96 0¥ 0.006% -
PeCDD (358) (356)_M7= 735 613 o.co8| -
HxCDD (392) 1350) #1= 483 0.6 0.006F
130-1234678-HpCOD | A1 (azmy_HBTE  (aey23818 0L 13 20 1R s
HpCDD (426) w2ar___H 12 L o2 .;; C.
ocoD 1968 (43B)_[3040___ (460) 2770 _ |oL 2 = ann
13C-0CDD 12 ar0y_l66 15 472 %‘ﬁ?&— 0.%% o3 42%
13c-2278-TcOF 10k _ (316) 56056 (313)% 0N 13 w0 pth
2378-TCOF (304) (306)_HI=052 ot 0.0 s
TCOF (304) 3os)_H1= 5/ 043 & OtSbre
PeCDF (342) ©(340)__f{1 D2 013 6 Lo s
HxCDF (376) (374)_fAN-50/ o%b et ad
130-1234678-HpcOF 1§73 - 422 310959 ca200 334106 DA s ?r._ [y oo
HpCDF (410) 408)_4 1= 57 (23 QO
3 (442) aaar__{70 Bal 007 wus
# Area of ion used for ém.ml'a.tintiorl. - N
& Internal standard used to calculate RRF is 13C-2378-TCDF.
t+# Internal standard used to calculate RRF is 13C-0CDD.
tans 3I7CL-2378-TCDD RRF calculated using IFB sethod.

Internal standard RRF's calculated using 1234-TCDD as internal standard.
All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.

9¢
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METHOD 8280 SAMPLE SHEET pate :__\[-287
couumn:__OB~S Ny Tme 5 (2214
INSTRUMENT 1D :_C0-\ CHEMWEST 1D &_Y00%)
curve « STIEHI0E C B BT 6 SAMPLE 1D :Sﬁfﬁf'(f'él*‘
COMENTS ¢___________ SAYPLE SIZE : >3- "} -

SCANS AREA (58T RALIO RRF AT D -
13c-2378-1eop (04T (232> 335635 (334 «gzwa P T IV 2
13c-1234-1C00 033 (332)_3°0%® (334) 3B0VS 0.9 Lo -
azeL-2378-tcop O3 (328) 372020 001 4 % ueur
2376-TCDD (320) (322)_Hi= 59 033 2016
TCOD (3200 (zz2___5%) LRL) 0.015
PeCDD (358) (356)_H1=_31 013 g o20
HxCDD (392) aeo__ 442 08 0-0t3 .
13c-1234678-HpcoD (743  (428)_1 2923 w436)_1p3876_ __ 0AF 1> zo 15%%in
HpCDD (426) (424)_Ht= 47 __ _ s S L.o% ven P c
ocop (566 @str__e355 _ weor M 392 045 _l;g"_-_fb__é_‘v_'—éﬂ'fée*a /56
13C-0CDD o 47032324 t472>’%§51;—/ 0 oss 25 1%2
13c-2378-1c0F  lo0h_ (316)_5 26146 (319)—3%%— 0%L 1y w297
237é-rcnr (304) 306)_fi1= 515 03 22004 &+
TCDF (304) (308)_H#=557 b4y 2070 #4
PeCOF (342) _ (340)_H1% 00 043 0001 _wx
HxCDF (376) (374)_Hts 571 °% eon s &

. 130-1234678-HpCOF 1631 - (4227_2.69610 __ (a200_ 133430 __ 0aY 14 7{;— \m**fl |

HpCOF (410) C40B) _HIv 2% _ e 1) 0.0 #ur
ocor (442) (444)_Hre 30 " PRCT T

* Area of ion used for quantitation.

*#* Internal standard used to calculate RRF is 13C-2378-TCDF,
##% Internal standard used to calculate RRF is 13C-0CDD.
#4xs 3I7CL-2378-TCOD RRF calculated using IFB method.

Internal standard RRF's calculated using 1234-TCDD as internal standard.
All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.
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METHOD B280 SAMPLE SHEET

coumn:__ OB
INSTRUMENT 1D :_S9-\
COMMENTS 1

patE :_|l-[2-¥R
INS TIME :__\Z.5©

CHEMWEST 1D :_003 2
SAMPLE 1D 1 GASDOSYT-3-F!

SAWLE S12E 3 _2°%7 S

SCAN# AREA (JEAL  RATIO RRF AMT DL =
13c-2378-7c0D 1037 (332> 360934 ___ (334 QS';"’F} D& 143 \o__ ¥U% o
13c-1234-1c0D (0% (3320 20613 334y 38324 67k Lo -
37cL-2378-TcoD  _1°%] (328) 3¢5 78% 083 4 11%4s ©
2378-TCDD _ND (3200 (322y___ 424 ) p.00P
TCDD (320 a2y 4Y 033 00013
PeCDD D, 3se» ase)____ S 42 033 2.00
HxCDD AD (392> (390y___45%5 06 00920
NG X
13C-1234678-HpcDD 1 TS0 (438 _YHSBLh__ (436)_ 35616 __ 043 1%y 2 &‘Z_é?_-m
‘ [ [ . oo 0.01S
HpCDD MDD 426 w2 _44n R E«u.... :
ocoD (269 «amey___294(C___ 4e0)__2278 _ Lot g-0t% .ﬂ&wﬁﬂi
STy
13C-0CDD R 470y LA v 1A TR 290 oss 25 1A .yug&e“
+ _
13c-zz7e-Teor (o (aue_URE5H4R e %&%‘ 480 135 w0 U2
2378-TCDF MDD 304 (308)___S77 03 0,090 x4
TCOF (304) «306r___J (L b4y 0.601%,4
PeCDF AD_ e . ze0y___ 529 043 00014
HxCDF ND _ (378) (374)___48¢6 04k deom _wx |
u - B
13C-1234678-HpCDF 674 _- 422y _WTT6Y (4200 29566 __ 08T 54 3 6 uss
HpCDF AD @ 408)___S552, vgs 0.0/ _sax o
(444) 53‘{ \- 8.0/ % uw‘ﬁ:

OCDF MDD (442

*# Area of ion used for ﬁumtintion.

*+% Internal standard used to calculate RRF is 13C-DCDD.

#+ Internal standard used to calculate RRF is 13C-2378-TCDF. W

#+2% 37CL~2378-TCDD RRF calculated using IFB sethod.
Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCOD RRF's calculsted using 13C-2378-TCDD for internal standard.
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METHOD 8280 SAMPLE SHEET pate : |Im1Z-%>
coLumn:__OB~S N TINE o __12.2Y
INSTRUMENT 1D 5_C0 -} CHEMMEST Ip :_X2073
curve : STIEHILC DB .6 saMPLE I 3 MYS33S1E- £4-Fo
COMMENTS :_____ sampLE s1ze :__ 0699
SCANS AREA As RATID RRF AMT DL 0
\ 2 1 ' q J—
13c-2378-Tco0 3% (232 3%0P1____ (330 _Woryz _ 217 v lo _z_\’f_‘% %5 |
13C-1234-7cOD  1629__ (332 LHIb3 | (33)_335%@0 _ 03! _ Lo : _
a7cL-2378-T¢DD 1999 (32832574 051 H 1;52**;7/
2378-TCOD ’ (320) (322)_Hesyie 033 680
TCDD 320 a220__ 978 017 o-lo
PeCDD (358) (3s6)_Ht= 83072 2 ] .13
HxCDD (392) (ag0) _Hi= 413 o0& .099 P
e
130-1234678-HpepD 12 a3y _\13420 _ (436) 203 02 05 151 20 152 aen
HpCDD (426) 424> _ff= 544 [l &I 2exx T °
Lk A) "B
acop (458 (460) """6 . Lo 2351
obyYsS -
13c-0CDD 196! ca70)_162198 472 fttixr 04y pss 2 35%
rs ‘
13c-2378-TcoF  \®%_ (2160 _US81A (318> E??Jtﬂ: 04 11 0w 12
2278-TCDF (304) 306 _Ht=_45F_ 03 1049 3x
TCDF (304) (308)_Hi» SIS A3 LB
PRCDF (342) ~ (340)_Ht= Siv 03 cgn
HxCDF (376) aray_HI* 4ge 08p DSbar ,}\—
by
130-1234678-HpCDF V8T - 422> 2IBF0____ 4200 312157 DA% (54 e 16T 0ees
HpCDF (410) 408)__H= L5Y +95 D2 gun
ocorF (442) ca4q)_HI= 443 - J R0 uns
* Area of ion used for quantitatlon. '
#% Internal standard used to calculate RRF is 13C-2378-TCDF,
+¢% Internal standard used to calculate RRF is 13C-0CDD.
et I7CL-2378~-TCDD RRF calculated using IFB eethod.
Internal standard RRF’s calculated using 1234-TCDD as internal standard.
All other native PCDD RRF's calculated using 13C-2378~TCDD for internal standard.
155
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METHOD 8280 SAMPLE SHEET pare :_U12-&7
coLmm:__OB~S Ny I 5_1359
INSTRUMENT 1D 3_C0-\ CHEMWEST 1D 1 10074
curve ¢ STIEHI06 S D G 6 sawpLe 1p ( A53I5IFE5-F2
COMENTS s _______ ___ SAMPLE SIZE : I-‘7-23.

SCANS AREA %A;. RATID RRF  AMT DL i’
13c-2378-TCOD {036 (33> 5‘!‘5_5__ e L4z 93T v o 1% S
13c-123¢-Tcop  ©LF (azm_20525% _  (3am 3150771 0} _ Lo -
37cL-2378-1c0D  _133F (328) 3840} 083 4 1D wrns e
2278-TCDD (320) (322) Hi* 388 o1z .03%
TCDD (320) 22y 919 033 0040
PeCDD (358) (356)_Hi=T+% 013 , o5+
HxCDD (392) (390)_H1=513 0.0 .ous
13c-1234678-+pco0 T (438 _105H3 (436)_223625  09% 153 20 % Aees
H3CDD (426) (424)_Hi> 504 ' e 19D pen
ocop 1960 (458)__Gw2¢ 460) HewPDh 329y 0.9/ Lon .03 W\I’C.

T4 —S13e4
13C-0CDD P o) 183102 A Tiee 0L gee 25 3379, °

263
12c-2378-TcOF 90\ (316) 502738 ;1@ 535‘%5 033 195 W  A67Q

2378-TCOF <304) €306 _Hf= 442 043 019 xx
TCDF (3042 (306)_HI= 530 o4y O *x
PeCDF (342) © (3403 _HI= §94 09% .oz xx
HxCDF (376) (374)_Ht=2 431 04b LRANE
130-1224676-HoCOF 1666 422y 316637 (420 A6 01 154 T \Wwwr
HpCDF (410) c40@)_Hr+ 5271 4 115 _sne
OCDF (442) (444)_Hr= 949 \-M 16D wns

* Area of ion used for quantinhon.

#+ Internal standard used to calculate RRF is 13C-2378-TCOF.

#+% Internal standard used to calculate RRF is 313C-DCDD.

*+#% 37CL-2378-TCDD RRF calculated using IFB sethod.

Internal standard RRF’s calculated using 1234-TCDD as internal standard.

All other native PCOD RRF’s calculated using 13C-2378-TCDD for internal standard.
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METHOD S280 SAMPLE SHEET

coLumn: _ OB-S

~

INSTRUMENT 1ID :

curve s STISHIO S 0B F .0

COMMENTS :__

~

pate :_({-1L-¥7>

INJ TIME : l‘{'}'f

CHEMWEST 1D :_100FS

saMPLE 1D :SASYYSYF-LE-F2

sampLe s1ze V-39

SCANS AREA ,ﬁf‘r-:s@; RATIO RRF  AMT DL
13c-2278-Tc00 W} 33z 3725%e (a3 6oy 940 v o 4%
13C-1234-TCDD P22 (32 L¥SLMR (334 365803 0% Lo :
37cL-2378-TeoD O3 (228 366805 081 4 1LEA sis ©
.o819 M~
2278-TCDD AD_ zzo 222y 3%7 0.2 -
TCDD (320 ez 544 033 p.o0?r ©
ooV
PelDD AD = (3s6)___ 7% 2] e
HxCDD AD 39D 3900___9¢/ 0 .o -1
13c-1234678-Kpoop 1PH 438y 1F4ABD (436) Ci‘i?%‘ £a4 1o 2o ‘%76"2«*
" . 0-bIS
HpCDD AD cazed (424)__ZHG—n Lk | A
ocoD 1964 casey™ 2434 (4E0I T 3;6-3J Lot BBG_wux w2
i =
13C-0CDD A a700 144083 w1986l 04l s 25 w3 4.
1781 ~ »
13c-2378-TcoF 1 316y MBS (z1e)_BREDO G40 145 w0 407
i O BAF
2373-TCOF AD. moar___ z08)___H08. 043 i
.e01%
TCOF A z09 o) ___53C 043 o
o |1
PeCOF AD_ za2) za0)____SHK 0% UL "
o9
HxCDF KD (3782 (374)__.529 0 %8b Lok x
70
120-1234678-zc0r 670 (422}.9.'1‘5'1’!-3( (4200_227759 __ 090 4 zmm MR s
HpCDF LD a1 08 ____ (35 9% O #ax
ocDF LD caa caadr____ 374 \-2 DM e xS
FCo
* Area of ion used for quantitation. 40

#* Internal standard used to calculate RRF is 13C-2Z378-TCDF.
#+% Internal standard used to calculate RRF is 13C-0CDD.
*#4x 37CL~2378-TCDD RRF calculated using IFB method.
Internal stancard RRF's calculated using 1224-TCDD as internal standard.
All other native PCDD RRF’s calculated using 13C-2378-TCDD for internal standard.

1930+




METHOD 8280 SAMPLE SHEET
coLumv:__ 08~
INSTRUMENT 1D : G-\
curve 1 STISNI0E C D 6 F 6

COMMENTS :

————— - - ——————

SCAN# AREA

pate :_\-[2-%2 _
g Tive o 15709 _ (07 [ 5
CHEMWEST 1D 11976 /‘ﬁ{
SarLE 10 1 SASSISIE §7-F2/
swLe s12e +_ 55y
AREA*  RATIO RRF  AMT DL

13c-2378-Tc0D  (0%K_ (3320 37°1] (3345’%1‘%‘&‘ ,o,.}i . o 4172 z
13¢-1234-Tc0D 1928 (33 2IZFHS (334)_34253¢_ 0% Lo ~
37cL-2378-TcOD 039 _ (az8) 371304 051 % W2 weer o
2378-TCDD (320) (322)_Hi>_605 (o ) O
TCOD (320) AL 032 00>
PeCDD (358) (3T6I_HI= 743 (2] YL
HxCDD —— (3 (390) Hf- Ty___ 0.8 .0 10
13¢-1234678-Hpcop_ (P (4:45)%-’5%7L (436) 1‘?7‘“!'77‘— M‘* 151 20 V5% uue
HpCDD (426) 424)_Hi 540 1-04 051 aen
ocoD (458) (460)_Hr= 596 Lor OLO was
13¢-0CDD Ber 470> \30235 472> _182119 04! os5 25 257

184 <2
13c-2278-TeOF (@3 (3160 _4BMER  (mey_£0266C 0¥ 115 \0 169
2378-TeOF (304) (306)__H#H 53T 03 -wseu
TCOF (304 (306)_Ht~ 3;25% 043 :::!fu-mf‘e?}
PeCDF (342) . 340y _Hi= 524 0A3% apSer
HxCDF (376) (374)_Ht=_ 997 04b ok Ber
130-1234678-4pC0F 1661 - (4220 2R 4200316632, DA 154 2 V57 %une
HpCDF 410) 408)_fi1* 59 tg8 JUSD 2
oCoF (442) t44d)_H i 20 .07 05D pun

* Area of ion used for quantitation.

## Internal standard used to calculate RRF is 13C-2378-TCDF.
#++ Internal standard used to calculate RRF is 13C~-0OCDD.

sans 37CL=-2378-TCDD RRF calculated using
Internal standard RRF’s calculated using

IFB sethod.
1234-TCDD as internal standard.

All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.

212
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METHOD 8280 SAMPLE SHEET DATE _|[42-3)

cocurws 085 Ny Tive +_[6°%]
INSTRUMENT 1D 1_C0-\ cHemvEsT 10 ¢ 10027218
curve + STIEHI06 C DB F 6 sapLe 10 1 Ml Blek
COMMENTS :_______ SAMPLE SIZE : (LO-OO}'D

SCAN# AREA ‘z‘inﬂ‘: RATIO RRF  AMT DL
13c-za78-Tcop (3% ¢332 36M __ (aan _TER 04T v lo__ A5
13c-123¢-Tcop (O (3320 214 2% (334) 3151¢Y Y3 Lo
37CL-2378-TCOD 237 (328) 33¢SE/ 081 Y WA sune
2378-TCDD ' (320) (322 _fi1= £70 032 o036
TCDD (320) (322 _A\1- 033 £-003%
PeCDD (358) 356)_Ht= 35/ o1 o.0e37
HxCDD (392) (390)_H:51p 0.6 o037
13c-1234678-HpcoD \ S (438) % 36 233957 0A% 153 20 4% een
HpCDD (426) t424)_H1= 559 ' 9 OOl
ocoD (458) 4e0y_HF= g0 Lot o.011 sex

& -

13C-0CDD 1463 ar0_B3I34 2 w72 I E . I oss 25 5¥2
13c-zz78-TcoF 9% (316)_431370 (313)—%;%2%— 0% 133 w0 942
237a'-rcnr €304) 306)_H7= % 043 o o0
TCDF (304) (3061 _Hi=0658 043 © DCRA 4
PeCDF (342) _ (a0 _Ht =049 0% 000
HxCDF 1376) (374)_Ht=514 24 O0OIP s
13C-1234678-HpCDFST0 - (42203244 68 (4200554522 0L 54 f:.}_ LG #es
HpCDF (410) 408)_Hi=L47 438 ocoioms
ocoF (442) (444) Hf‘,éf?‘m - Qoo

# Area of ion used for quantitation. _

#+ Internal standard used to calculate RRF is 13C-2378-TCDF.

#:% Internal standard used to calculate RRF is 13C-0CDD.

#a4x 37CL-23768-TCDD RRF calculated using IFB sethod.

Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCDD RRF’s calculated using 13C~2378-TCDD for internal standard.

017019
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pate :_||-12-87
INg TIME 2 (5245
cHEMEST 1D 1+ X007 2
sapLe 1 1§ ASIISIFLR-FD
sawee s1ze %6

METHOD 8280 SAMPLE SHEET

COLUMN: 05‘(;
INSTRUMENT 1D 1_C0 -\

curve 1 STIENI06 €060

COMMENTS s ______.

| SCANS AREA (RENy  RATID RRF wMT DL 2
1ac-2a7e-Tcop 58 c2a2> 374980 (3345 JEEBOO 00 4y 1o 5% S
13¢-1234-TCOD 18 _ (3320 Lr 6316 (a3 24O 8 ° -
27cL-2378-TCOD (V3 a2 3319970 083 4 W ©
2378-TCDD €320) (322) W58 . 0733 0.0i8
TCOD (320) 322__ 466 033 0015
PeCDD (358) (356> _Hf 337 213 202
HxCDD 392 (390> _HizHFA 0.0- D08
13c-1234678-Hpcon 1 cqz8y_20901H 3o MY 046 13 20 1157 ees
HECDD 196 caz6) c424>__ 016 L | 0-690 yas
ocop [T 458)___SS20 ___ (460)__B240 0.67 ton _f-éz-i 0.3¢ “:!f
13C-0CDD \%3  (470)_139%52 (472:%5% 94Y oss 25 Y%A

{92858

12c-237e-teor 93 (316> %0744 (318)_o08461 0.8 133 w__ A1
237;-'rcnr (304> (306)_H# 395 03 20080 **

TCoF 1029 (304) (2063 _HP i2tr % 043 ww’
PeCDF (342> ~ 340)_HT- 514 0% 0:0/Zan
HxCDF (376) (374)_Hi= 444 04 2,001 ux
130-1204678-pe0F 6B - caz20 308391 ta20 337728 __ 0AL 143 B%ens
HpCOF (410 (408)_ft=Ste +45 0.051 #ax
OCOF (442) (4a4)_HP> Yt - aueloses

* Area of ion used for quantitation. ,
#* Internal standard used to calculate RRF is 13C-2378-TCDF.
#+ Internal standard used to calculate RRF is 13C-0CDD.
+en J7CL-2378-TCDD RRF calculated using IFB aethod.
Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.
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METHOD 9280 SAMPLE SHEET

7~

N

coLums_ 08-S N TIvE 5 {0043
INSTRUMENT ID ¢_C0-\ CEMEST Ip 3 (OTF8
CURVE 3 W C.DEFG BAWPLE 1D AP WNE-ET-F
COMENTS 1 same s12e 1220 T3

SCANS AREA o1 ;L . RATID RRF AT DL -
13c-zave-teop  (04)  (332) 230836 (3347345 7 0%\ Ay o AR N
13c-1234-TcDD 2 (332 1424 (334)_L6S¥34 04\ e S
3a7cL-2378-Teop M0 (328) 238244 053 4 uQmes
2378-TCDD e (320 (322)__53 % o3 0.0033
750D —_ (3200 (3220__ 5% 0¥ 0083
PeCDD e (3%) (3s6)___ 1t 013 p.0043
HxCDD — (392 asor___ 112 0.6 a0
13C-1234578-HpCDD_\ P> (438)_2136%H (436)_133°1%- 013 193 22 W Qess
HpCDD — (426) w2ar__ 01 v 0,010 44y *
0CcDD 161 asey_L6228 (45;»_{7’?_‘_"/ 085 tor 0002 4.10] yus
13C-0CDD St a70) 0BT (475%%%_5%'7/‘ 040 oss 25 633

{29336

13c-27e-te0r W6 (3160531020 ey Y326 038 113 0 YT
2378-TCOF _____ (304) (308)__ 552 (X ___%E:.
TCOF — (304) (308__ 23% 43 0002,
PeCDF — (342) - (a40) €0} 0% 0.v1S,,
HxCOF — (378 are)__3dT 04b 00014 5,
13C-1234678-HpCoF 1663 - ta2_329%¢) (4205343 14¥ 2 A5 L4 Ll:t‘.. 232
HpCDF — 10 co08)___93> 455 00065
ocoF (442) - €25 o 0017 pue

# Area of ion used for quantitation.

(444)

&+ Internal standard used to calculate RRF is 13C-2378-TCDF.

#+& Internal standard used to calculate RRF is 13C-0CDD.

#+a2 37CL-2378-TCDD RRF calculated using IFB asthod.
Internal standard RRF's calculated using 1234-TCDD as internal standard.
All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.
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METHOD 8280 SAMPLE SHEET

COLUMN: D&‘q

INSTRUMENT 1D :_C =\
curvE 1 STIEHIWGCC O EF G
COMMENTS 1

~

INJ TIME 1

\2:21

CHEMMWEST 1D 1_ 1007 BM5

‘saweLe 10« ASPISE-€4-€F Wf’m "

SAMPLE SIZE 1_ 2.0 1%

BCANS AREA aREAs  RATIO RRF (AMT] DL
13c-2378-Tc0D W41 (332)_230F5% __ aser221310 0 aa lo_ 10072 g
13C-1234-TCOD (032 (332)_\e4bET __ (334)_20604Y _ 0 %O _ Lo ~
azcL-237e-teop (04 (328) 23604+ 08 % 126%mo
2378-TCDD LML (3200 510b (322) 15930 0.53 02 LI5 |I5%
rcbn (320) & 73 S — 0% tatenfece
PeCDD \L95 (3sm) 64244 %6 181633 0% 933 m 1003, i"g“ “
HxCDD 197 (392)_6A230 (390)__3010% sk 00 M4 1R ;\011
13C-1234678-HpCDD 1S (438 LIUDLD _ a36)_ 29I 099 193 70 D3lees -
HpCDD L cazer S4132 t424)_SS¥0 099 M S} 1170 -
ocoD 1] caser_M4AB0_ casor (0304 04b tor 1|9t HR
13¢-0CDD YoaM (wo)% 472y L2535 09% o5 25 B
13C-2378-TCDF (00 (3169236052 _ (amm 37168 937 135 0 W92
2378-TCOF ©oE_ (304)_ 28204 (3063 3533 4 0.3 0% L) 10\3u
TCDF (304) (306)__—— —_ b3 -
PeCOF \US (3420 26127 (3400_1S¥HIT 061 043 Y.go |1M%e
HxCDF M50 (a7ey 104926 arer (45296 5L o8k K51 1334
13C-1234678-HpCOF_L 663" <422 332% 1% 4200_3535Fp A1 194 1_{&-_ \LFGwes
HpCOF 670 41003306 comr_FIWY (o 98 HTF [0FTees
DCDF e_ a2 14454 (444> 3650 | 074 v 2% A

# Area of fon used for guantitation.’

=+ Internal standard used to calculate RRF is 13C-2378-TCDF.
+++ Internal standard used to calculate RRF is 13C~-DCDD.
=t 37CL-23768-TCDD RRF calculated using IFD sethod.

Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.

b vad 35% s ..1L gchr/ {e o9 L7 0.5 Daged vr STIE3 11t¢y

28
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METHOD 8280 SAMPLE SHEET pare U682

cocoms 08-S g Tine 5301

INSTRENT 1D 3 G0\ cHEIMEST 1D 110023 MSD

cRve + STISHOB CAEF 6 sapLe 10 (SABISIF-61-F3 M9 0.

COMENTS 1 same s12e 01 Tx M
SCAN# AREA AREAT  RATID WQA/H;\/DL -.w

13c-2a78-teop OO (322 213633 (a3 229607 0% N6 i‘(_°2_ o

136-1234-TCOD  ©%_ (a3 431> (33e)_078) 938 _ Lo S

3a7cL-2378-Tcop 1041 (328) 2320 083 4 __ 1% wens 5

2378-TCOD 4l 3200 284 ez 2202 0% op M3 (32

Tcﬁn €320) (322)____—= o o33

PeCDD 3L asey_gq0d aaser 043 063 033 HeS ue’h @'}f&'{q

HxCDD 126 392)_L4g%4 (390)__ 84966 036 0.0 Yo 12

130-1234678-HpcDD | 744 ca38)_2377H0 436y 250825 0% 133 2o \3DD e

HpCOD 1195 ca26)_S557%___ cqa>__SH8ES ot 1q_ S 159, -

1o

oCcoD V6D caser_T5HLY a0y 12358 o8l (ar Uil pti%BRess

13¢-0CDD M 47001027 (o 22959 088 pss 25 90R

13c-zme-teor L5 (3160 1208 a1ey_BSBos0 0% 433 w0 AR

2378-TE0F (%06 c304>_2212% (306>_3635>___ 0% 093 LI} 1%

TCOF €304) (308) __"_. M L -

PeCDF WS (za2)__ WI0% - 340y (53364 __ 06 0% U6l 5%

HxCOF MY (a7e)_U30E arar_I45399 . 033 0%k 4R 142w

130-1234678-pt0F_46Y caz2y_3H37%_ (420 6c00%____ OU_ 154 T L30%eme

HpCDF W o 35244 ceom 52062 DAL vg8 Hgy (22000

ocoF 1961 caa2) A7 (aaa) 97328 LoD 1 433 AT ese

# Area of ion used for quantitation.

«+ Internal standard used to calculate RRF is 13C-2378-TCDF,

44 Internal standard used to calculate RRF is 13C-0CDD.

s J7CL-2378-TCOD RRF calculated using IFB sethod.

Internal standard RRF's calculated using 1234~TCDD as internal standard.

All other native PCOD RRF's calculated using 13C-2376-TCDD for internal standard.

A ustl 15 toa & 7““'} Recop @F a4 esf e STI%FUI6A

305

o




* Arma of ion used for ’qumtitation.

#+ Interna) standard used to calculate RRF is 13C-2378-TCDF.
#+ Internal standard used to calculate RRF is 13C-0CDD.

#4432 37CL-2378-TCDD RRF calculated using

IFB method.

Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCDD RRF’s calculated using 13C-2378-TCDD for internal standard.

_’\.__.
. METHOD 8280 SAMPLE sa;lssr pate :_L~Jd4-8F

cormn: 085 ng Tive 5 __([204
INSTRUMENT 1D &0 -\ cHEmEST 1D ¢ 10071
cmve + STIEHIOE S DB F 6 sweis 1 o ASBHFF0-F Y
COMENTS : sawpLE s1zE ¢ 22 65%

SCANS AREA Aks?il RATID RRF AMT DL :
13c-za7e-teop  104'_ (332 301494 (336 _38463t _ O v o 0% S
13c-123¢-Tcop 1031 (3z2) 238676 (334) 304058 0. Lo -
37cL-2378-TCDD  lefr (328)_32S 154 063 % 25%eres <
2278~TCDD (320) (322) =2 032 2.0030
TCDD €320 (322__637F 033 b.e3s
PeCDD (358) (336) H1= 38T 013 2.9043
HxCDD (392) €390)_H /= 572 0.6- o0
13c-1234678-HpeDD \ 1S (428) 228 7Y (426> 1630 04 123 20 B¥uu
HRCDD (426) T RA A . | D01t www
ocoD 1904 458y 283 (460)__ v Lot D-0|?—.f:°*%
13¢~0CDD QS a70)_\B 22 um# 095 oss 25 467

1$2290

t13c-za78-TcoF 1006 (31e) S8 (e 390 0%\ 193 0 A43
237a.-rcnr (304) (306)_Hi= 501 0.3 Ly
TCOF €304) (306)_H1=535 043 &O0I 1%
PeCDF (342) . (340)_H1= 589 04% A0OR0 ks
HxCDF (376) (374) H1= S36 °4b 5.003D ##
13C-1234678-HpCOF 670 - 422y DID3BY (409330838 695 (44 2:—__ (U2 wss
HpCDF (410) 408)_H7» 610 ' g5 0,00 ae
OCDF (442) (444) H1= 490 .24 0.010A KEE

322




METHOD 8280 SAMPLE SHEET DATE :_L[-1Y~%>

couumn:__0B~S s time 5_{139
INSTRUMENT 1D s_CW0-\ cHemEsT 1p ¢ (0930
curve + STIEHIOE C DB PG swpLE 1D 1 JASBTIEH-FY
COMENTS :____________ ' SAMPLE SIZE :___+:21

SCAN® AREA = AREA! RATIO RRF AMT DL
13c-2378-Tcop 4L (33zy 330922 (334 Y2570 23 aa lo o YR
13c-1234-TC0D 83 (332) 25615 (ase 323033 040 Lo
a7cL-2378-Tcop  (oH3 (328) 243581 057 Y 1% anas
2378-TCDD o (320) (az2)_Hts S2 032 0003
TCDD e (3200 (322)___486 % 0¥ 0 vog0
PeCDD e _ (35D (356) M1=_805 073 ;:r:;‘?%‘
HxCDD e (392) (390) HIZ 546 0.0 .007%
13c-1234678-HpeDp_{P4L ca30) 222231 (436)_230944 DAL 133 22 122 aae
HpCDD e (426) cazer___4bb . 4 0.025 wuu °
ocoD o (458) (460) 17-93 Lot 0-0'{2-‘:::
13C-0CDD B 0 UG 7 Z3028 - 945 pss 25 SVA

168806
13c-2278-TcOF 1907 (318) U483 (31m) TS5 CFeE. 049 115 0 {00
2378.-TCDF e (304 ____________ (306) HI* &7 o0 ODEAxE
TCDF o (308 (3062 A 499, bAy o0t Ssy
PeCDF e (342) _ (340) jifs 50! 043% -005Vxs
HxCDF —— (378 (374) Hts 5P 04p 064508y
13c-1234678-HpCoF ¥ - (422) 32212 (4200323 2% too_ t5d_ g (42 e
0.0

HpCODF — (410) (408)_fifz 525 +gS e
OCDF mz) " (44q)_HI=36F \-M OR] wan

* Arma of {on used for quantitation.

++ Internal standard used to calculate RRF is 13C-2376-TCDF.

+++ Internal standard used to calculate RRF is 13C-0CDD.

#ae J7CL-2378-TCDD RRF calculated using IFB aethod.

Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.

341
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METHOD 8280 SAMPLE SHEET

cocomn: OB~

7~~~

INSTRUMENT ID ;_ 0=\
curve 1 STISHI06 C D ST,

COMMENTS ¢___ ____________

SCANS
13c-2378-TcDD LM%
13c-1234-TCDD P32
37cL-2378-TcDD WD
2378-TCDD

TCDD

PeCDD

HxCDD —_—
13c-1234678-Hpcop_1746
HpCDD
ocoD

13C-DCDD un_

13c-zz78-TeDF O
2378-TeDF

TCDF

PeCDF

HxCDF

13C-1234678-HpCDF_Ki0_

HpCDF
ocoF

% Arsa of ion used for

Y

DATE ll""’[‘g}

IN TiNE 5 _| 27

cHemwesT 1p o008}

SAMPLE Ip 3 SASISSYF-F-FY

savpLE 8128 1 12 315

AREA s  RATID RRF AMT DL
(a2 %3042 (334)% L I (X
(332)_26 50! (334) 229993 0. (o

(328 36 1 1K€ 083 % \26% puus

(320) (3z2)__ S8 032 O 0oLb
€320 (322)_ 5 ¥0 033 9-00L%
(358) cazer__ 751 033 0-004%
(392)____________ (390)__ 2 53 0.0~ 0-00%%
@z WSS 436y 228get _ DAl 4oy zo_  (100ees
(426) (a24)__SeY L | 0.OL e
(458) 460)_TPI12 o2 Q.o‘l‘t«::.»’C
(a70)_135354 c472)%?r56'%%f‘“0\‘6‘° oss 25 4R
(316)_436432- (318)% 03 175w 962
(304) (308)_50Y 043 0 D0l wx
(304) coey___ 19 b3 0085 »x
(342) ~ (as0y__ 270 043 000! s
(276) ar__ 51t 04 Q.00+
22y _LW13  ca20y 322FI8 9 AT s T QL%
(410) ce08)___351 98 0-006F e s
(442) (aar__ Y7L \- D.00%3 was
huants tation.

# Internal standard used to calculate RRF is 13C-2378-TCDF.
++#¢ Internal standard used to calculate RRF is 13C-DCDD.
=+ 37CL-2378-TCDD RRF calculated using IFB sethod.
Internal standard RRF's calculated using 1234-TCDD as internal standard.
All other native PCDD RRF's calculated using 13C~2378-TCDD for internal standard.

017026
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METHOD 8280 SAWPLE SHEET pate : lHY-%7
cormns__OBS NG TINg & 12572
INSTRUMENT 1D ¢ _C0-\ cHEmEST 1D ¢ 008
curve + STIBHIG C BB R0 sAMPLE 1D 5 _IASBISYF-T3-FC
ComENTS : sampLe s1ze 5 15)-

SCANS AREA \ z.%:;» RATIO RRF  AMT DL
tac-zare-reop 1! a2 _3z443E  mseTBauz 0¥ gy e ¥€D
130-1234-TCDD 3T qazm_ EFTHe mae3ikery OV o st
37cL-2378-TCOD Lo (328) B12HE 083 Y __ 132xenss
2376-TCDD ' (320)___ a22)____58] 093 2,014
TCDD (320) (322>____ B4 033 Do
PeCDD (358) (aser___8° > [ By ) 0-0\4
HxCDD (392) o0y___ 296 0.6 018
130-1234676-HpeDD_THb cazmy_ 225900 azgy_ 237081 VM 12y 20 (HGss
HpCOD 1426) (429)__S€23 ' -9 m )
ocop 458} wgo_ S¥ 5 Lot 0. 060uss
13C-0C0D Y (470) (30272 “72,—-—5’—?— DA oss 25 NI

led72r 2

13c-2378-TcoF  _\O0% (316)_ 45856 (mm_ Sebezi_ %L 115 0 433
2378~TCOF (204) (306 bt 4I% 0 00865 es
TCDF (304) 308y S¥> b4y 0 004Lre
PeCDF (34D T A 043 De0l0 ax
HXCDF *(376) arar___ 529 o4k 0.00%b #«
13C-1234678-HpCDF 1030 - (422)_331(0% (4200 _3BU44MHL DAL Lsd 7’;.&—_ ]2 #re
HPCDF (410) so®y__65/ vgs 04 ape
OCDF — 42 (aaq)__SE2 -1 O L axs

* Arga of ion used for quantit-tion.

#+ Internal standard used to calculate RRF is 33C-2378~TCDF.

#++ Internal standard used to calculate RRF is 13C-0CDD.

a2 37CL-2376-TCDD RRF calculated using IFB wethod.

Internal standard RRF's calculated using 1234~TCDD as internal standard.

All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.
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METHOD B280 SAMPLE SHEET

COLUMN: bﬂ‘q
INSTRUENT 1D :_CW-\

pate :_ 183

1324

cHemvEsT 1D 5 106>
(SH53BENF Y- FS

INJ TIME

curve + STIEHI0b C D6 FC SAMPLE 1D
COmMENTS s __________ SAWPLE SIZE : 2715

SCAN® AREA AREA*  RATID RRF  AMT DL
13c-2378-TcOD 042 (222) 350 631 sz%"g"lg'l—?' % _ 1t o €13
13c-1234-TcDD WL (3320 262345 (ame) 326 01 Lo
37cL-2378-TcDD  (*43 (328 388 144 093 4 UM% 4as
2378-TCDD (320) (a22)__ 6085 o1 0012
TCDD (320 a2y 641 0¥ 00>
PeCDD (358) aser_9%° 013 0.°%
HxCDD (392 (390 __5¥1 0.6~ b.0%
13C-1234678-HpCODSHE_ (438) 237903 (4360 255132 O0M 193 2o 1] Jwee
HpCDD (426) (424) S44 . i | .06k sex
0coD (458) agoy__ 16T . Lot 0.4p__wen
13C-0CDD WA ca70y_ 238101 (472) ‘9‘,'7-- V40 oss 25 567

(3577)

13c-2378-TcoF (07 (318)_Yb{3&0 (21572255 0%l 4y w0 96%
2378-TCDF (304) (308)__993 0.3 0l as
TCOF (304) oe)_5. 39 b4y 0013 »«
PeCDF (342) (3400 63 ¢ 04% 001 g
HxCDF (376) 3743517 04b g-01% s
136-1234678-HpCDF PO (4227 35 45 ca200_36972Y4 DAk o 7:2-}_, L5 Qene
HpCDF (410) ca0my__ 320 (25) 0-L eun
0CDF (442) caady__ I - 0-05) sus

#* Area of ion used fer quantitltxon.

## Internal standard used to calculate RRF is 13C-2378-TCDF.
##4 Internal standard used to calculate RRF is 13C-0CDD.
#an 37CL-23768-TCDD RRF calculated using IFE sethod.

Internal standard RRf's

calculated using 1234-TCDD as internal standard.

All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.

wmpPC
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METHOD 8280 SAMPLE SHEET DATE 1 _4-15-%>

courn: S ING TINE 4__I3 27
INSTRUMENT 1D :_C0-\ cHEEST 10 5 028

CURVE ¢ WS AHEC ‘sAPLE 1D 1S4S3SSIFTIS-F S
COMENTS o ______ o samesnes_2201%

' SCAN® AREA S RATID RRF AT DL -
13c-2378-Teop 0% (zezy _ZT05¥L (:méla_é%f O oy o A% «
13c-1234-TcoD (KL (332)_2lez0C (334127 S0AL OO _ o ~
37CL-2378-TCDD  [b22 (228 300 204 083 4 \uees o
2278-TCDD (320) (322)__%3° 0 b .00t
TCOD (3209 (322)_4gS 0% 00913
PeCDD (358) (3s6)___# 65 033 0-0v
HxCDD (292) (390)_59 = 0.6 R
13C-1234678-HpCDD_12S (438)_L3114® 436 299652 0% 133 7o (W0 7es
HpCDD 426) cazar__ 917 ' -0¢ 0.00%es °
0coD A4S asey_9 130 as0)_1'0% 0% g2 000 o035,
13C-0CDD A4S ca70)__23235) (472)’%%?—[ b0 oss 25 902

42£%

13c-2378-Tc0F X} 160 567654 1 _J6IsEF__ p¥o (15 W Ath
2378-TeoF (304) (306)__5 X% 0 0001 uy
TCDF (304) 306)__5%0 0As 0.0020 o4
PeCOF (342) L (3e0)__TXD 0% 0 002,
HxCDF (376) aray___ LS o4b 0.00L2es
130-1224678-por $40 - cazzy_HIN3Z  caz00_ 433699 0:55 943 [1Fene
HpCDF (410) 408)__ 112 +4C 0 t0blgue
ocOF (442) (444)__510 \-n 0357 gue

# Area of fon used for gquantitation. _

+& Internal standard used to calculate RRF is 13C-2378-TCDF.

4+ Internal standard used to calculate RRF s 13C-0CDD.

aaue 37CL-2376-TCDD RRF calculated using IFB asthod.

Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCDD RRF's calculated using 13C-2378~-TCDD for internal standard.
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METHOD 8280 SAMPLE SHEET pate _U-15-82
couimvs_ DB~S Ny TIrE 5703
ansTRUENT 10 ¢ GO\ cHmiesT 10 1_ Y0295
curve 1 STIENW6 C 6 F 6 SAMPLE 1D 1_D¥S335H F-26-48CO
COMMENTS :______ saeLe s1ze ¢ __ (646

SCANS AREA AREA®  RATIO RRF  AMT DL
13c-2378-TcDD W' (332)_34S5%0 (334) % 0.l 141 Lo 1572
13c-1234-TcoD 011 (a3 26203 (320) 31SAL 05 _ o
37cL-2378-TcDp LLE (328) 341235 093 Y P2 sans
2378-TCOD 102 (3200__60Fe (322)_3555 0.0 Pz
-n:bn Ut (3200 (535 (322)_TASDG ° 13
PeCDD (358) tase)__ B 3%
HxCDD (392) asoy___ 425
13c-1234678-HpCDD_ 726 (438)_2A3WA_ _ (436)_3209%x% 01D 33 20 ?’4’2".
HpCDD (426) 20 638 o m
ocoD A4S (as8)_2275 (460)_1506% 034 l-o"-m‘;- SO wun
13C-0CDD NS (470)_3%0I5F (472:%‘;3—;—“ 8% oss 9,
13c-za78~-TooF 1% (@m1e__ 45731 e 3 031 17> 0 1052
2378-TCOF A8 (304> L1110 306)_L50T. 075 oaf booL -
TCOF PN (304) 63745 306y _¥LITE_ 037 pay ;"f\j e
PeCDF (342) - caso__5 29 0a% 0002 {xs
HxCDF (376) (374)_534 o%b 00075 44
130-1234678-HotDF W50 - 422y WO (4200 126360 __ 00(_ 2 082w
HpCDF (410) c408)_ 634 239 %&
ocoF (442 taaar_I7¥ 1. 0-00(Dans

# Area of ion used for quantitation.
#+ Internal standard used to calculate RRF is 13C-2378-TCDF.
#++ Internal standard used to calculate RRF is 13C-0CDD.
++22 J7CL-2378~-TCDD RRF calculated using IFB sethod.
Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.
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METHOD 8280 SAYPLE BHEET pate o _JI-15-8>
couuw: 8-S g Tive {960
INSTRIMENT 2D ; G-\ oEwEsT 10 3 10080
curve 3 STISHWE C 5 F (& BAMPLE 1D 1 JAS33SF-F7-F
COMMENTS 1 SAMPLE SIIE : t8-6s%_

SCANS AREA . lom RATIC RRF  AMT DL :,;
13c-2378-teo0 U0 ez 2SS (0 253170 ok v e 4R o
13c-1234-Tcop OV (332) 218 & (339) 283257 0%3 Lo :
s7cL-2378-Tc0D 0% (aze)_27'1%68 08 4 W2,..©
2378-TCDD ' (320 (322)__“o| 01 0.0028
TCOD (320 cazar__ {33 on _____ Qo
PeCDD (358) (3se)__ 719 233 0 0v50 .
HxCDD (392) ooy 195 0.6 0.0053
130-1234678-Hp00__ 125 cazmr_US A a3s)_232777_ O 131 20 1232eee
HpCDD (426) ca24y__ 130 ’ | 0.5} 4es *
ocDD (458) 460)__LT2Y Lot 0.063 .ﬁ’c
13¢-0CDD WS (ar0y_ 213774 (472>% 0L o35 5 £9%
13c-z37e-Terr BY__ (a0 26558 (e '%%%— 0Y 113 0 (oY
2378-TCOF (304) 306y 6% 03 0907 ee
TCOF (304) ca0ey_ g ¢ H oy 8.00es
PeCOF (342) - @a0r___ 7| 043 00075 e -
HxCDF (a78) @ara___H94 o4p 0.2 %es
13¢-1234678-HpCOF S - ca22) 303040 ca2m)_34024T __ D91 (s '{jt—_ U2 ane
HoCDF (410) woy_ GBI ___ % 0:00%2ese
ocoF (442) caat)__480% v 0.001% e

* Arma of ion usad for gquantitation. _

#+ Internal standard used to calculate RRF is 13C-2378-TCDF,

+4 Internal standard used to calculate RRF is 13C-0CDD.

#+a2 37CL-2378-TCDD RRF calculated using IFB asthod.

Internal standard RRF's calculated using 1234-TCDD as internal standard.

All other native PCOD RRF's calculated using 13C-2378-TCDD for internal standard.
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METHOD 5200 SAMPLE SHEET pate s _[[-15KR
o OS T o_150b

B e TruveNT 1D G-\ CHEMMEST 1D 1 (02 %3

¥ mve 1 STIPOS CAEF O ‘awwie 1 o SASBBSYF-FEF

CONENTS ¢ _____ SNWLE SIZE 1 ZIfbg

T oA AREA AREAs  RATID RRF AMT DL N

13C-2378-TCOD |82 (332>_\AF7ED (mf’ieﬁ%%'ﬁ" 2%\ 1 e A2 'Z;‘
13c-1234-TcO0 BN _ (332)_(5022 (aze)_(896¢0 031 Lo i
37CL-2376-TCOD (oLl (228 98 081 4 0% esee ©
2378-TC0D ’ (320) cazzy__ 42! o1 0uotd

TCOD (320> az__ 571 03 £.005°

PeCDD (358) (3s6)_6¢L 0} 0.00b0

HxCDD (392 cas0y__ 553 08 5 .00k
13c-1234678-tocon | F5! cazm) 46151572 (a36) 14T 020 00 133 22 (092 eas
HpCOD (426) a28)_ 64 o\ P T
ocoD (458) 40y _Z16> Lo 0.0 ..”;“
13C-0CDD M1 4705 815D W 194850 — AL pss 25 T
13c-2378-TcoF  _b_ (3160 TS 2UR (318 'g_‘%% 032 115 w0 002
2378-TCOF €304) (306)___ 33> 043 0.061F 44

TCOF (304) (206>___49% b3 0 L3
PeCOF (342) * ca40y___0 e 013 b.00Zhas
HxCOF (376) are___{#% 0 4b 090% 4u
130-1234678+pC0F 655 © caz2) 24T caz00 244366 DAL W94 A (012 ewe
HoCDF (410) cosy__ (1! +98 000F] #ns
ocoF (442) wanr___ K97 M 0-O\0 sre

® Area of ion used for 'quantinﬁon. )

& Internal standard used to calculate RRF is 13C-2378-TCDF,

«24 Internal standard usad to calculate RRF is 13C-0CDD.

st 37CL-23768-TCDD RRF cslculated using IFR sethod.

Intarnal standard RRF's calculated using 1234-TCDD as internal standard.

Al) other native PCDD RRF's calculated using 13C-2378-TCDD for internal standard.
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