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CASE NARRATIVE

I. SAMPLE DESCRIPTION

Eight sturgeon samples were received for PCDD/PCDF analysis under Chain-of-Custody,
between September 30 and October 24, 1991. The samples were in good condition upon receipt,
and were stored in a freezer maintained at -21°C until analysis. The samples were thawed slightly,
ground, then immediately retumed to the freezer. The ground tissues were extracted in two sets on
January 18, 1992. They were analyzed on a DB-5 column on February 6, 1992, Confirmation
analyses were on a DB-225 column on February 13, 1992. '

Two laboratory method blanks were analyzed with these sample sets. One sample, ST-
1-D, was extracted with a matrix spike and a matrix spike duplicate as a measure of laboratory
precision and accuracy.

I. ANALYSIS REQUEST

The analytical test requested for this set of samples was as follows:

LAB ID NUMBER ANALYSIS

91TT308P01 . EPA Method 1613x 1 ppt (tetras)
91TT030C01 EPA Method 1613x  17ppt (tetras)
91TTO40C01 EPA Method 1613x 1 ppt (tetras)
91TT110C01 EPA Method 1613x. 1 ppt (tetras)
91TT220C01 EPA Method 1613x 1 ppt (tetras)

91TT240C01 EPA Method 1613x -1 ppt (tetras)

III. SAMPLE ANALYSIS SUMMARY
A. Background

Keystone/NEA's Center for Analytical Mass Spectrometry has analyzed this set of samples
by High Resolution Gas Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS)
according to EPA Method 1613x. Deviations from the promulgated Method 1613 are described
below. '



B. Analytical Methodology

» The extraction and sample clean-up followed general guidelines outlined in EPA Method
8290. ( Method 1613 does not cover extraction of fish tissue.) Instrumental analyses were done
by EPA Method 1613. All inswument calibration solutions (CS1 through CS$5) were prepared and
certified by an independent laboratory (Cambridge Isotope Labs), and conform to EPA Method
1613 levels. The spiking levels for Internal Standard, Recovery Standard, and native analytes are
identical to those specified in EPA Method 1613.

Slight modifications have been made to EPA Method 1613 to improve efficiency and
accuracy during the data validation steps, and to reduce the occurence of sample contamination
with native 2378-TCDD. The modifications included here are consistent with procedures outlined
in other EPA methods (Method 8280, Method 8290, Method 23, SAS CLP work, etc.), or have
been suggested by NCASI. The modifications are outlined below:

- LoV ; iki y EPA Method 1613 calls for spiking the
sample extracts with 800 pg of 37CI-2378-TCDD immediately prior to the clean-up procedure.
That level has been reduced to 200 pg. The purpose of this change is to reduce the occurence of
false positives due to native contamination in the 322 channel.

Standard Preparation and Spiking  To prevent changes in concentration due to solvent losses,
the standards for these analyses have been prepared in tetradecane. Internal Standards and PAR

solutions are dissolved in acetone immediately prior to spiking aqueous matrices.

ConCal Acceptance Criteria EPA Method 1613 lists separate and different acceptance
criteria for each of the seventeen native analytes, for the fifteen Internal Standards, and for the
Clean-Up Recovery Standard. Those acceptance criteria have been simplified by adoptmg EPA
Method 8290 acceptance criteria for the continuing calibration.

Reporting Sample specific Estimated Detection Limits (EDLs), analyte concentrations below
the LMCL, and Estimated Maximum Possible Concentrations (EMPCs) have been calculated and
reported according to standard EPA methods. (Method 1613 does not specify how these values
should be calculated and/or reported, but instead reports only the Lower Method Calibration
Lirnits, LMCL.)



C. Calculations and Reporting

Positive Identification Where a peak has been positively identified as one of the 2378-
substituted PCDD/PCDF isomers by passing all the QA criteria (retention times, analyte isotope
ratios, and signal-to-noise), a concentration has been calculated in the usual manner and reported in
the attached tables. In cases where the reported concentration falls below the LMCL, it should be
considered an estimate only. ‘ -

Estimated Maximum Possible Concentration Where a peak has passed all the QA criteria
except for the analyte isotope ratios, there may be co-eluting contaminants or other chemical
interferences. In such cases, a concentration has been calculated in the usual manner, but reported

as an Estimated Maximum Possible Concentration (EMPC).

Analvte Not Detected Where the Chromatogram is characterized by the absence of peaks in
both native channels (at the appropriate retention times), or where a peak is present in one or both
channels, but does not pass the signal-to-noise criteria of 2.5:1, the analyte cannot be positively
identified and may be reported as Not Detected at or above the sample specific Estimated Detection
Limit (ND/EDL). A data-review specialist has inspected each one individually and calculated an
EDL based on the reporting requirements specified in EPA method 8290. Hard copies of the
calculations are included in the sample data packet.

Calibragon Limits A series of three Lower Method Calibration Limits (LMCLs) and three
Upper Method Calibration Limits (UMCLs) have been calculated based on a sample size of 20
grams. The equations used are as follows:

0y LMCL = jbrati inal Vi
: (Sample Size)

(2) UMCL = 1
{(Sample Size)

The Lowest and Highest Instrument Calibration Points (LICPs and HICPs) vary with each
homologue group. For a 20 gram sample, the LMCL and UMCL. are;

Tetra 0.5/200 pg/ulL 0.5 pg/g 200 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg/uL 25pg/g 1,000 pg/g
Octa 5.0/2,000 g/uL 5.0 pg/g 2,000 p/g
NOTE: pg/g =ppt



D. Results

General Sturgeon tissue results are based on the initial weight of the sample (approximately
20 grams). All of the reported analyte concentrations are rounded to three significant figures.
Percent lipids are rounded to 2 significant figures. Laboratory Method Blank results are also based
on a theoretical sample size of 20 grams. Reported results for the 2378-TCDF are from a DB-225
colurnn, and are highlighted with an asterisk (*). All other resuits are from a DB-5 column,

Sturgeon Sample Results ~ Only one analyte was present in all eight of the sturgeon samples at
levels above the LMCL: 2378-TCDF. The concentration of this analyte ranged from 1.54 ppt to

22.8 ppt. Octachlorodibenzo-p-dioxin (OCDD) was also present in most of the samples, but only
in trace levels, and below the LMCL for that analyte. Otherwise, the eight sturgeon samples were
Non-Detect for the remaining PCDD/PCDF isomers. (See Tables 1a - 1d.)

IV. QUALITY CONTROL
A.. Project Quality Control

Project quality control for this set of samples inchuded duplicate matrix spikes of one of the
eight samples: $T-4-1-D.

B. Instrument Quality Control

Conventional instrument quality control measures were applied for the analysis of these
samples. The HRGC and HRMS systems' initial calibrations were verified immediately prior to
and following analysis by injection of appropriate standards. One instrument blank was run prior
to the laboratory Method Blanks. All relevant instrument performance criteria were met.
Documentation of initial and continuing calibrations, and GC and MS resolution checks can be
found in the "QUALITY CONTROL DOCUMENTS" section of this report.

C. Laboratory Quality Control

Laboratory Method Blanks  One method blank was analyzed with eﬁch set of samples to test for
laboratory contamination. Their treatment in the laboratory was identical in all respects to that of



the actual samples. The data are included in the "QUALITY CONTROL DOCUMENTS" section
of this report. _

Both laboratory method blanks, 91TT110C01-MB and 91TT30SP01-MB, were Non-
Detect for all PCDD and PCDF isomers at or below the LMCL of 0.5 ppt (tetras), 2.5 ppt (pentas,
hexas, heptas), and 5.0 ppt (octas). Many of the analytes had sample specific EDL's significantly
below their respective LMCLs, ranging from 0.24 ppt to 1.77 ppt. One analyte, 234678-HxCDF,
had an EDL which exceeded the LMCL of 2.5 ppt for that analyte. This was due to very low
recovery of that internal standard (see discussion below).

Intemal Standard Recoverigs The Internal Standard recoveries for these samples are listed
in Tables 3a - 3d. One analyte, 13C-234678-HxCDF, had recoveries below the method guidelines
in six of the twelve analyses. Since the samples were Non-Detect for that analyte, the only effect:
of the low recoveries was to raise the sample specific EDLs for the corresponding native furan.
The matrix spike duplicate had unusually low recoveries for several analytes due to
laboratory induced interferences. All other recoveries for the 12 analyses were within method

guidelines.

Matrix Spike Sample Results The results of the matrix spike and matrix spike duplicate are
in Tables 4a and 4b, respectively. All of the results of the matrix spike are within method

specifications (Table 4a). Four of the 17 analytes in the matrix spike duplicate are outside the
method criteria of +50% (Table 4b). Because laboratory interferences also caused many of those
Internal Standard Recoveries to be out of range, the results in table 4a should be considered more

reliable.



D. Quality Contro! Review

All of the data have been reviewed by the scientist performing the analysis, by the Director
of the Center for Analytical Mass Spectrometry, and by the Quality Assurance Officer. All of the
quality control and sample-specific information in the package is complete and meets or exceeds the
minirnum requirements for acceptability.

aﬁéwrw Clasnbors ;»//ov/fz— plicesd afigios

Laura Chambers Peggy L. Meek " Date
Sr. Scientist Wet lab Supervisor
Center for Analytical Mass Spectrometry Center for Analytical Mass Spectrometry
Wﬂham H. Chambers chf Sprcngcr ‘ Dats
QA Officer

Ccntcr for Analytical Mass Spectrometry Keystone/NEA
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 SUMMARY OF ANALYTICAL RESULTS

R R

Date received: October 11, 1991
Client name: Tetra Tech _
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: ' 06FEB92LCB2011  OSFEB92LCB2021  06FEB92LCB2031
Keystone/NEA Number: 91TT110C01-MB 91TT110C01-01  91TT110C01-02
Customer Number: - ST-1-2.D ST-2-1-D
Sample Description: Method Blank Sturgeon ~ Srgeon
Units p&/g (ppt) pe/g (ppt) pe/g (ppY)
2378-TCDD ND/EDL=1.10 ND/EDL=1.00 ND/EDL=0.92
12378-PeCDD ND/EDL=1.48 ND/EDL=1.02 ND/EDL=1.14
123478-HxCDD ND/EDL=0.52 ND/EDL=0.50 ND/EDL=0.53
123678-HxCDD ND/EDL=0.41 ND/EDL=036 ND/EDL=0.38
123789-HxCDD ND/EDL=0.44 ND/EDL=0.40 ND/EDL=0.42
1234678-HpCDD ND/EDL=1.77 ND/EDL=1.25 ND/EDL=1.09
_ QOCDD ND/EDL=0.81 ND/EDL=0.61 EMPC=0.98
Furans :
2378.TCDF ND/EDL=0.44 1.54* 6.41*
12378-PeCDF ND/EDL=0.30 ND/EDL=0.32 ND/EDL=0.25
23478-PeCDF NB/EDL=0.29 ND/EDL=0.28 ND/EDL=0.24
123478-HxCDF ND/EDL=1.28 ND/EDL=1.02 ND/EDL=1.15
123678-HxCDF ND/EDL=1.16 ND/EDL=0.33 ND/EDL=0.88
2346738-HxCDF ND/EDL=5.65 ND/EDL=3.83 ‘ND/EDL=3.09
123789-HxCDF ND/EDL=1.34 ND/EDL=1.67 ND/EDL=1.74
1234678-HpCDF ND/EDL=0.77 ND/EDL=0.58 ND/EDL=0.73
1234789-HpCDF ND/EDL=1.12 ND/EDL=().79 ND/EDL=1.00
QOCDF ND/EDL=0.93 ND/EDL=0.65 ND/EDL=(.82
Percent Lipids 0% 1.3% 4.5%

Notes:

1. ND/EDL=Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.

3. ND/LMCL = Analyte Not Detected at or above the Lower Method Cahbrauon Limit,

4. Concentrations marked with an asterisk (*) are from a DB-225 column. '
5. Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table 1a



Date received: October 22 & 24, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: (6FEB92LCB2041  OSFEB92LCB2051  OSFEB92LCB4011
Keystone/NEA Number: 91TT220C01-04 91TT240C01-02 91TT240C01-03
Customer Number: ST-22-D ST-3-3-D ST-3-1-D
Sample Description: Sturgeon Sturgeon Sturgeon
Units pg/g (ppY) pe/g (PO pe/g (ppt)
Diaxi
2378-TCDD ND/EDL=0.79 ND/EDL=0.72 1.66
12373-PeCDD ND/EDL=0.92 ND/EDL=0.87 ND/EDL=0.90
123478-HxCDD ND/EDL=0.40 ND/EDL=043 ND/EDL=03.42
123678-HxCDD ND/EDL=0.30 ND/EDL=0.33 ND/EDL=0.31 -
123789-Ex(DD ND/EDL=0.33 ND/EDL=0).36 ND/EDL={.34
1234678-HpCDD ND/EDL=1.00 ND/EDL=0.87 ND/EDL=1.03
OCDD EMPC=2.22 2.90 =148
Furans
2378-TCDF 1.66% 22.6* 228>
12378-PeCDF ND/EDL=027 ND/EDL=0.29 EMPC=0.73
23478-PeCDF ND/EDL=0.24 ND/EDL=028 EMPC=0.49
123478-HxCDF ND/EDL=0.72 ND/EDL=1.08 ND/EDL=1.30
123678-HxCDF ND/EDL=0.62 ND/EDL=090 ND/EDL=1.10
234678-HxCDF ND/EDL=195 ~ ND/EDL=4.81 ND/EDL=3.66
123789-HxCDF ND/EDL=1.09 ND/EDL=1.78 ND/EDL=2.04
1234678-HpCDF ND/EDL=0.59 ND/EDL=0.47 ND/EDL=(.84
1234789-HpCDF ND/EDL=0.78 ND/EDL=0.63 ND/EDL=0.57
OCDF ND/EDL=0.93 ND/EDL=0.82 ND/EDL=0.72
Percent Lipids 0% 6.6% 3.9%

Notes:

1. ND/EDL=Anaiyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimatad Maximum Possible Concentration.

3. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration Limit.

4. Concentrations marked with an asterisk (*} are from a DB-225 column.
5. Concentrations below the LMCL should be considersd ESTIMATES ONLY. (See Case Narmative.)

Table 1b



SUMMARY OF ANALYTICAL RESULTS

NS

Date received: October 22 & 24, 1991
Client name: Tetra Teck
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: 06FEBY2LCB4061  O6FEB92LCB4071  OSFEB92LCB4081
Keystone/NEA Number: 91TT305P01-MB 91TT30SP01-02 91TT030C01-01
Customer Number: ST-4-3-D ST-1-3-D
Sample Description: Method Blank Sturgeon Sturgeon
Units pg/g (ppt) pe/g (ppY) pg/g (ppY)
Dioxi _ ) |
2378-TCDD ND/EDL={.88 ND/EDL=0.59 ND/EDL=1.07
12378-PeCDD ND/EDL=0.92 ND/EDL=0.61 ND/LMCL=2.50
123478-HxCDD ND/EDL=0.56 ND/EDL=047 ND/EDL=0.18
123678-HxCDD ND/EDL=0.42 ND/EDL=0.35 ND/EDL=0.17
123789-HxCDD ND/EDL=0.46 ND/EDL=0.39 ND/EDL=0.19
1234678-HpCDD ND/EDL=1.45 EMPC={.50 0.35
OCDD ND/EDL~1.21 EMPC=3.61 0.25
Fumns
2378-TCDF ND/EDL=0.28 13.3* 5.52%
12378-PeCDF ND/EDL={1.21 ND/EDL=0.31 ND/AMCL=2.50
23478-PeCDF ND/EDL=0.20 ND/EDL=0.28 ND/AMCL=2.50
123478-HxCDF ND/EDL=0.84 ND/EDL=(.80 ND/EDL=0.31
123678-HxCDF ND/EDL=0.77 ND/EDL={.70 ND/EDL=0.31
234678-HxCDF ND/EDL=1.11 ND/EDL=1.27 ND/EDL=0.35
123789-HxCDF ND/EDL=1.54 ND/EDL=1.33 ND/EDL=0.41
1234678-HpCDF ND/EDL=0.52 ND/EDL=0.53 ND/EDL=0.20
1234789-HpCDF ND/EDL=0.82 ND/EDL=0.84 ND/EDL=0.26
OCDF ND/EDL=0.90 ND/EDL=0.49 ND/EDL=(0.29
Percent Lipids 0% 23% 6.1%

Notas:

1. ND/EDL=Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration,

3. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration Limit.

4. Concentrations marked with an asterisk (*) are from a DB-225 column.
5. Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Namative.)

Table 1c



Date received: October 22 & 24, 1991
Client name: Tetra Tech -
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: 06FEBS2LCB40M
Keystone/NEA Number: 91TTO40C01-01
Customer Number: ST4-1-D
Sample Description: Sturgeon
Units pg/s (opY
Dioxi .
2378-TCDD ND/EDL=0.62
12378-PeCDD ND/EDL=0.57
123478-0xCDD ND/EDL=0.37
123678-HxCDD ND/EDL=0.30
123789-HxCDD ND/EDL=0.33
1234678-HpCDD ND/EDL=0.63
OCDD 1.07
Eurans
2378-TCDF .53
12378-PeCDF ND/EDL=0.26
23478-PeCDF ND/EDL=0.21
123478-HxCDF ND/EDL=0.67
123678-HxCDF ND/EDL=0.58
234678-HxCDF ND/EDL=0.83
123789-HxCDF ND/EDL=1.13
1234678-HpCDFE ND/EDL=0.50
1234789-HpCDF ND/EDL=0.69
OCDF ND/EDL=0.61
Percent Lipids 3.9%

Notes:

1. ND/EDL=Analyte Not Detected at or above the sample specific Estimated Detection Limit.

2. EMPC = Estimated Maximum Possible Concentration,

3. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration Limit.

4, Concentrations marked with an asterizk () are from a DB-225 columnn.

5. Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table 1d



_ SUMMARY OF ANALYTICAL RESULTS

October 11, 1991

Date received:
. Client name: Tetra Tech -
Laboratory Project Number: 91TT110C01, 91’IT220C01 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: 06FEB92LCB2011  O6FEB92LCB2021  06FEB92LCB2031
Keystone/NEA Number: 91TT110C01-MB 91TT110C01-01 91TT110C01-02
Customer Number: ST-1-2.D ST-2-1-D
Sample Description: Method Blank Sturgeon Sturgeon
Units pg/g (ppY) pe/g (ppt) /g (po) -
Rioxins
Total TCDD ND/EDL=1.10 0.73 ND/EDL=0.92
Total PeCDD ND/EDL=148- ~°~ ND/EDL=1.02 ND/EDL=1.14
Total HXxCDD ND/EDL=0.41 ND/EDL=0.36 ND/EDL=0.38
Total HpCDD ND/EDL=1.77 ND/EDL=1.25 ND/EDL=1.09
Furans
" Total TCDF ND/EDL=0.44 1.63 6.22
" Total PeCDF ND/EDL=0.29 ND/EDL=0.28 ND/EDL=0.24
Total HxCDF ND/EDL=1.16 ND/EDL=0.83 ND/EDL=0.88
Total HpCDF ND/EDL=0.77 ND/EDL=0.58 ND/EDL=0.73

Notes:

1. ND/EDL=Analyte Not Detectad at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.

3. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration Limit.

4. Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table2a



SUMMARY OF ANALYTICAL RESULTS

o

October 22 & 24, 1991

Date received:
Client name: Tewa Tech
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: 0SFEB92LCB2041  O6FEB92LCB2051  O6FEB92LCB4011
Keystone/NEA Number: 91TT220C01-04 91TT240C01-02 91TT240C01-03
Customer Number: ST-2-2-D ST-3-3-D $T-3-1-D
Sample Description: Sturgeon Sturgeon Sturgeon
Units pg/2 (pot) p/g (ppt) pe/g (ppt)
Dioxi
Total TCDD ND/EDL=0.79 ND/EDL={.72 2.74
Total PeLCDD " ND/EDL=0.92 ND/EDL=0.87 ND/EDL=0.90
Total HxCDD ND/EDL=0.30 ND/EDL=0.33 ND/EDL=0.31
Total HpCDD ND/EDL=1.00 ND/EDL=0.37 ND/EDL=1.03
Eurans
Total TCDF 1.68 20.0 18.8
Total PeCDF ND/EDL=0.24 ND/EDL=0.28 ND/AMCL=2.50
Total HXCDF ND/EDL=0.62 ND/EDL=0.90 ND/EDL=1.18
ND/EDL=0.59 ND/EDL=0.47 0.67

Total HpCDF

Notes: :

1. ND/EDL=Analyte Not Detected at or above the sample specific Estimated Detection Limit. -

2. EMPC = Estimated Maximum Pessible Concentration. '

3. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration Limit,

4, Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table 2b
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Date received: October 22 & 24, 1991
Client name: Tetra Tech
Laboratory Project Number: ~ 91TT110CO01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: 06FEB92LCB4061  O6FEB92LCB4071  0SFEB92LCB4081
Keystone/NEA Number: 91TT30SP01-MB 91TT30SP01-02 91TT030C01-01
Customer Number: 5T4-3-D ST-1-3-D
Sample Description: Method Blank Sturgeon Sturgeon
Units P&/ (opt) Pz (pPY) pg/g (ppV)
Digzi _
Total TCDD ND/EDL=0.88 0.87 0.73
Total PeCDD ND/EDL=0.92 ° ND/EDL=061 = ND/LMCL=2.50
Total HxCDD . ND/EDL=0.42 ND/EDL=0.35 ND/EDL=0.17
Total HpCDD ND/EDL=1.45 ND/EDL=(.72 0.35
Furans
Total TCDF ND/EDL=(.28 10.9 4.85
Total PeCDF ND/EDL=0.20 0.56 ND/LMCL=2.50
Total HxCDF ND/EDL=0.77 0.97 0.50
Total HpCDF ND/EDL=0.52 ND/EDL=0.53 ND/EDL=0.20

Notes:

1. ND/EDL=Analyte Not Detected at or above the sample specific Estimated Detection Limit,
2. EMPC = Estimated Maximum Possible Concentration.
3. ND/LMCL = Analyts Not Detected at or above the Lower Method Calibration Limit.

4, Concentrations below the LMCL should be considered‘E'STMATE‘S ONLY. (Ses Case Narrative.)

Table 2¢



Date received: October 22 & 24, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: 06FEB92LCB4091
Keystone/NEA Number: 91TT40C01-01
Customer Number: ST4-1-D
Sample Description: Strgeon
Units pe/g (ppt)
Dioxi
Total TCDD ND/EDL=0.62
Total PeCDD ND/EDL=0.57
Total HKxCDD ND/EDL=0.30
Total HpCDD ND/EDL=0.63
Furans _
Total TCDF 358
Total PeCDF 0.64
Total HxCDF ND/EDL=0.58
Total HpCDF ND/EDL=0.50

Notas:

1. ND/EDL=Analyte Not Detected at or above the sample specific Estimated Detection Limit,

2. EMPC = Estimated Maximum Possible Concentration.

3. ND/LMCL = Anailyte Not Detected at or above the Lower Method Calibration Limit.

4. Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative,)

Table 2d




SUMMARY OF ANALYTICAL RESULTS

Date received: October 11, 1991
Client name: Tetra Tech ; _
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06

MS File Number: 06FEB92LCB2011  06FEB92LCB2021  06FEBRS92LCR2031
Keystone/NEA Number: 91TT110C01-MB 91TT110CO1-01 91TT110C01-02
Customer Number: . ST:1-2-D $T-2-1-D
Sample Description: Method Blank Sturgeon Sturgeon
Units % % B
13C-2378-TCDD 50 52 56
13C-12378-PeCDD 57 64 73
13C-123478-HxCDD 40 96 48
13C-123678-HxCDD 64 76 73
13C-1234678-HpCDD 45 - 56 55
13C-0CDD 41 : 55 61
Furans ‘
13C-2378-TCDF 47 : ’ 57 57
13C-12378-PeCDF 50 51 55
13C-23478.PeCDF 52 62 57
13C-123478-HxCDF 44 50 50
13C-123678-HxCDF 59 66 . 66
13C-234678-HxCDF 12 15 21
13C-123789-HxCDF 43 54 50
13C-1234678-HpCDF 46 57 57
13C-1234789-HpCDF 44 58 51
Clean-Up Recovery Standard

37C14-2378-TCDD : T 63 . 72

Notes:
1. Recoveries marked with an asterisk (*) are from a DB-225 column.-

Table 3a



Date received: October 22 & 24, 1991
» Client name: Tetra Tech
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06

MS File Number: 06FEB92LCB2041  O6FEB92LCB2051  O6FEB92LCB4011
Keystone/NEA Number: 91TT220C01-04  91TT240C01-02 91TT240C01-03
Customer Number: ST-2-2.D ST-3-3-D ST-3-1-D
Sample Description: Sturgeon Sturgeon Sturgeon
Units % % %
Dioxi
13C.2378-TCDD 51 60 58
13C-12378-PeCDD 66 76 64
13C-123478-HxCDD 44 45 . 52
13C-123678-HxCDD 72 81 68
13C-1234789-HpCDD 54 635 53
13C-OCDD 49 61 52
Furans .
13C-2378-TCDF 57 64> 61*
13C-12378-PeCDF 52 60 49
13C-23478-PeCDF _ 58 64 50
13C-123478-HxCDF 30 51 49
13C-123678-HxCDF 64 70 62
13C-234578-HxCDF 24 15 22
13C-123789-HxCDF 53 53 50
13C-1234678-HpCDF 52 60 54
13C-1234789-HpCDF 55 63 57
Clean-Up Recovery Standard
37C14-2378-TCDD 67 79 7"

Notes:
1, Recoveries marked with an asterisk (*) are from a DB-225 column.

Table 3b



SUMMARY OF A

Date received: October 22 & 24, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06
MS File Number: 06FEB92LCB4061  O06FEBY2LCB4071  06FEB92LCB4081
Keystone/NEA Number: 9ITT30SPOL-MB-  91TT305P01-02 91TT030C01-01
Customer Number: $T-4-3-D ST-1-3-D
Sample Description: . Method Blank Sturgeon Sturgeon
Units % % %
13C-2378-TCDD 48 53 56
13C-12378-PeCDD 66 74 78
13C-123478-HxCDD 49 47 83
13C-123678-HxCDD 67 18 78
13C-1234739-HpCDD 47 63 85
13C.QCDD 45 68 76
Fyrans
13C-2378-TCDF 44 59+ 73*
13C-12378-PeCDF 47 57 37
13C-23478-PeCDF 61 62 33
13C-123478-HxCDF 51 . 59 63
13C-123678-HxCDF 61 63 58
13C-234678-HxCDF 47 41 . 61
13C-123789-HxCDF 44 55 66 -
13C-1234678-HpCDF 54 67 74
13C-1234789-HpCDF 45 66 78
Clean-Up Recovery Standard
37C14-2378-TCDD . 68 69 75
4
Notes:

1. Recoveries marked with an asterisk (*) are from a DB-225 column.

Table 3¢



SUMMAE{;:_’ OF ANALYTICAL RESULTS

Date received: October 22 & 24, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number: TC 8526-06

MS File Number: 06FEBS2LCB4091  OSFEB92LCB4101  06FEBS2LCB4111

Keystone/NEA Number: 91TTO40C01-01  91TTO40C01-01MS  SITTO40CO1-01MSd
Customer Number: ST-4-1-D ST4-1-D ST4-1.D
Sample Description: Sturgeon Matrix Spike Matrix Spike Duplicate
Units % % %
Dioxi
13C-2378-TCDD 52 59 48
13C-12378-PeCDD 81 86 80
13C-123478-HxCDD 57 69 , 35
13C-123678-HxCDD 65 74 39
13C-1234789-HpCDD © 6§ 68 41
13C-0CDD 65 70 18
Furans :
13C-2378-TCDF 56* 60* 48+
13C-12378-PeCDF 55 &0 64
13C-23478-PeCDF 67 77 53
13C-123478-HxCDF 54 55 31
13C-123678-HxCDF 57 60 29
13C-234678-HxCDF 49 ' 55 25
13C-123789-HxCDF 49 58 12
13C-1234678-HpCDF 64 62 13
13C-1234789-HpCDF 60 67 6
Clean-Up Recovery Standard
37C14-2378-TCDD 66 69 ‘ 72
Notes:

1. Recoveries marked with an asterisk (*) are from a DB-225 column,

Table 3d
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" SUMMARY OF ANALYTICAL RESULTS

Date received: October 11, 1991
Client name: Tetra Tech -
Laboratory Project Number: 91TT110C01, 91TT220C01, 91TT240C01
Customer Project Number:  TC 8526-06

MS File Number: 06FER92LCB4091 06FEB92LCB4101

Keystone/NEA Number:  91TT040C01-01 91TT040C01-01MS
Sample Description: Measured  Spiked Spiked  Theoretical Measured %

Leveis Levels* Levels** Levels Levels Dev,
Units pe/g (ppo) P8 pe/s (o) pe/z (ppY) vEigep) %
i i ) L
2378-TCDD 0.00 - 200 9.66 9.66 10,70 11
12378-PeCDD 0.00 1079 52,14 5214 49.5 -5
123478-HxCDD 0.00 904 43.68 43.68 54.1 24
123678-HxCDD 0.00 888 4291 4291 534 24
123789-HxCDD 0.00 783 37.83 37.83 477 26
1234678-HpCDD 0.00 1012 48.90 48.90 576 18
OCDD 1.07 , 1909 9224 93.31 119 28
Furans ‘
2378-TCDF 3.58 188 9.08 12.66 15.2 20 -
12378-PeCDF 0.00 931 4498 ' 44.98 - 6186 37
23478-PeCDF 0.00 880 42.52 42.52 573 35
123478-HxCDF - 0.00 950 4599 45.90 576 25
122678-HxCDF - 000 934 4513 45.13 56.9 26
234678-HxCDF 0.00 %04 43.68 43.68 534 22
123789-HxCDF 0.00 960 46.39 46.39 536 . 16
1234678-HpCDF " 000 - 897 ‘ 43,34 431.34 56.8 3
1234789-HpCDF 0.00 . 948 45.81 45.81 54.6 19
OCDF . 0.00 1842 89.00 89.00 "107.0 20
Notes:
1. Concentrations marked with an asterisk (*} are the absolute amount of each native analytc
spiked into the sample -0IMS.

2, Concentrations marked with a double asterisk (**) are the spike levels expressed as pg/g (ppt)
for a sample weight of 20.696 grams.
3. The measured level of 2378-TCDF is from a DB-225 column.

Table 4a



Date received:

Client name:

| Laboratory Project Number:

Customer Project Number:

October 11, 1991

Tetra Tech

91TT110C01, 91TT220CH1, 91TT240C01

TC 8526-06

MS File Number: 06FEB92LCB40N 06FEB92LCB4111
Keystone/NEA Number:  91TT040C01-01 91TT040C01-01MSd
Sample Description: Measured  Spiked Spiked  Theoretical Measured %
Levels Levels® Levelst* Levels Levels Dev.
Units p2/g (PPY P8 pR/z (PPY)  pe/s (oY pe/glop) %
Dioxi
2378-TCDD 0.00 200 9.71 9.1 11.7 21
12378-PeCDD 0.00 1,079 524 524 500 -5
123478-HxCDD 0.00 904 439 43.9 56.2 28
123678-HxCDD 0.00 888 43.1 43,1 382 -11
123789-HxCDD 0.00 783 38.0 38.0 50.5 33
1234678-HpCDD 0.00 1,012 49.1 49.1 82.9 69
OCDD 1.07 1,509 92.7 93.7 213 127
~ Furans
2378-TCDF 3.58 188 9.13 12.7 16.6 31
12378-PeCDF 0.00 931 452 452 63.6 41
23478-PeCDF 0.00 880 42.7 42.7 62.2 46
123478-HxCDF 0.00 950 46.1 46.1 634 42
123678-HxCDF 0.00 934 453 453 579 28
234678-HxCDF 0.00 904 439 439 61.3 40
123789-HxCDE 0.00 %60 46.6 46.6 56.1 .20
1234678-HpCDF 0.00 897 435 43.5 107 146
1234789-HpCDF 0.00 948 46.0 46.0 523 14
OCDF 0.00 1,842 89.4 804 18.9 -79
Notes:

1. Concentrations marked with an asterisk (*) are the absolute amount of sach native analyte

spiked into the sample -01dMS.

2. Concentrations marked with a double asterisk (**) are the spike levels expressed as pg/g (ppd
for a sample weight of 20.601 grams.
| 3. The measured level of 2378-TCDF is from a DB-225 column.

Table 4b
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CASE NARRATIVE

I. SAMPLE DESCRIPTION

Eighteen crayfish samples were received under Chain-of-Custody on September 26, 27,
and October 5, 1991. The samples were in good condition upon receipt, and were stored in a
' freezer maintained at -21°C. The samples were homogenized by grinding several times and
immediately returned to the freezer where they remained untl extraction. Customer sample number
D19 was not processed or analyzed, as requested by the client on October 24,1991.

Three laboratory Method Blanks, and one Matrix Spike and Matrix Spike Duplicate were
also analyzed with this sample set. |

II. ANALYSIS REQUEST

The analytical test requested for this sample set was as follows:

LAB ID NUMBER IMCL

91TT26SP01 EPA Method 1613x 0.5 ppt (tetras)

91TT27SP02 EPA Method 1613x 2.5 ppt (pentas, hexas, heptas)
5.0 ppt (octas)

91TT050C01 EPA Method 1613x

- III. SAMPLE ANALYSIS SUMMARY
A. Background

Keystone/NEA's Center for AnalyricallMass Spectrometry has analyzed this sét of samples
by High Resolution Gas Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS)
according to EPA Method 1613x. Deviations from the promulgated Method 1613 are described
under "Analytical Methodology", below.

" The samples were extracted in three sets on January 20, 22, and 31,1991. They were
analyzed on a DB-5 column on March 3 and 5, 1992. Confirmation analyses were on a DB-225
column on February 15,1992.



B. Results

General Crayfish results are based on the initial weight/volume of the sample (approximately
20 grams). All results are reported to three significant figures. Laboratory Method Blank results
‘are also based on a theoretical sample size of 20 grams. Reported results (concentrations and
recoveries) for the 2378-TCDF are from a DB-225 column, and have been highlighted with an
asterisk (*). All other results are from a DB-5 ¢olumn. Concentrations below the LMCL should
be considered ESTIMATES ONLY.

Sample Results Only one of the seventeen 2378-substituted isomers was
consistently present in the samples at levels above the LMCL. The 2378-TCDF isomer was
present in all samples at concentrations ranging from 4.10 ppt (sample D35) to 12.4 ppt (sample
D28). _

The OCDD isomer was present in most samples with concentrations ranging from 3.12 ppt
(below the Lower Method Calibration Limit, LMCL), to 79.1 ppt (samples D40 and D28
respectively).

Most of the remaining 2378-substituted isomers were ¢ither consistently present at trace
levels below the LMCL or wers Non-Detect. No pattern is observed in the Homologue Group
totals for the eighteen samples analyzed. Internal Standard recoveries and Clean-up Standard
recoveries were within method guidelines for all sarnples.

During the first extraction, procedural inconsistencies caused the pcrccht lipid
determinations to be inaccurate for some samples. Those procedures have been performed a
second time, and percent lipids calculated for all samples. The levels ranged from approximately
2% 10 4.5%.

C. Analytical Methodology

The extraction and sample clean-up followed general guidelines outlined in EPA Method
8290. (Method 1613 does not cover extraction of fish tissue,) Instrumental analyses were done
by EPA Method 1613. All instrument calibration solutions (CS1 through CS35) were prepared and
certified by an independent laboratory (Cambridge Isotope Labs), and conform to EPA Method
1613 levels. The spiking levels for Internal Standard, Recovery Standard, and native analytes are
identical to those specified in EPA Method 1613.

Slight modifications have been made to EPA Method 1613 to improve efficiency and
accuracy during the data validation steps, and to reduce the occurrence of sample contamination
with native 2378-TCDD. The modifications included here are consistent with procedures outlined -



in other EPA methods (Method 8280, Method 8290, Method 23, SAS CLP work, etc.), or have
been suggested by NCASIL. The modifications are outlined below.

- very St iking Lev - EPA Method 1613 calls for spiking the
sample extracts with 800 pg of 37Cl1-2378-TCDD immediately prior to the clean-up procedure.
That level has been reduced 1o 200 pg, as suggested by NCASI. The purpose of this change is to
reduce the occurrence of false positives due to native contamination in the 322 channel.

Standard Preparation and Spiking ~ To prevent changes in concentration due to solvent losses,

the standards for these analyses have been prepared in tetradecane. Internal Standards and PAR
solutions are dissolved in acetone immediately prior to spiking aqueous matrices. -

ConCal Acceptance Criteria EPA Method 1613 lists separate and different acceptance .
criteria for each of the seventeen native analytes, for the fifteen Internal Standards, and for the

Clean-Up Recovery Standard. Those acceptance criteria have been simplified by adopting EPA
Method 8290 acceptance criteria for the continuing calibration.

Reporting Sample specific Estimated Detection Limits (EDLs), analyte concentrations below
the LMCL, and Estimated Maximum Possible Concentrations (EMPCs) have been calculated and
reported according to standard EPA methods. (Method 1613 does not specify how these values
should be calculated and/or reported, but instead reports only the Lower Method Calibration Limits
LMCL). :

D. Calculations and Reporting

Positive Identification_ Where a peak has been positively identified as one of the 2378-
substituted PCDD/PCDF isomers by passing all the QA criteria (retention times, analyte isotope
ratios, and signal-to-noise), a concentration has been calculated in the usual manner and reported in
the attached tables. In cases where the reported concentration falls below the LMCL or above the
UMCL, it should be considered an estimate only.

Estimated Maximum Possible Concentration Where a peak has passed all the QA criteria

except for the analyte isotope ratios, there may be co-eluting contaminants or other chemical
. interferences. In such cases, a concentration has been calculated in the usual manner, but reported
as an Estimated Maximum Possible Concentration (EMPC).



Analyte Not Detected Where the Chromatogram is characterized by the absence of peaks in
both native channels (at the appropriate retention times), or where a peak is present in one or both
channels, but does not pass the signal-to-noise criteria of 2.5:1, the analyte cannot be positively
identified and may be reported as Not Detected at or above the samnple specific Estimated Detection
Limit (ND/EDL). A data-review specialist has inspected each one individually and calculated an
EDL based on the reporting requirements specified in EPA method 8290. Hard copies of the
calculations are included in the sample data packet.

Calibration Limits A series of three Lower Method Calibration Limits (LMCLs) and three
Upper Method Calibration Limits (UMCLs) can be calculated based on a sample size of 20 grams.
The equations used are as follows:

(1) - LMCL = jbrati
(Sample Size)

(2) UMCL: [ jbr,
(Sample Size)

The Lowest and Highest Instrument Calibration Points (LICPs and HICPs) vary with each
homologue group. For a sample size of 20 grams:

Homologue Group ___ LICP/HICP IMCL.

Tetra 0.5/200 pg/ul. 0.5 pg/g 200 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg/uL. 2.5 pg/e 1,000 pg/g
Ocna 5.0/2,000 pg/uL, 5.0 pg/g 2,000 pg/g

Note: pg/g =ppt

IV. QUALITY CONTROL
A. Project Quality Control

Quality control measures specific to this project included a Matrix Spike and Matrix Spike
Dupiicate on one of the crayfish tissue samples. The project quality control plan specified a Matrix
Spike and Matrix Spike Duplicate (MS/MS3d) for every 20 samples run. In practice, a minimum of
one MS/MSd pair was run with each tissue type (eg. sturgeon, carp, crayfish, etc.).



B. Instrument Quality Control

Conventional instrument quality control measures were applied for the analysis of these

samples. The HRGC and HRMS systems’ initial calibrations were verified immediately prior to
and following analysis by injection of appropriate standards. One instrument blank was run prior
to the laboratory Method Blank. Documentation of initial and continuing calibrations, and GC and
MS resolution checks can be found in the "QUALITY CONTROL DOCUMENTS" section of this
report.
Continuing Calibration The continuing calibration which followed the DB-2235 analysis for
native 2378-TCDF deviated from the initial calibration by 30%. This exceeds the method
requirement of a maximum 25% deviation, and means that the reported concentrations for native
2378-TCDF may be overstated by 5%. An alternative approach would be to calculate the
concentration of 2378-TCDF using the-average relative response factors from cohtinuing
calibrations before and after the run.

C. Laboratory Quality Control

Laboratory Method Blank  Three laboratory method blanks were analyzed with this set of
samples to test for laboratory contamination. Their treatment in the laboratory was identical in ail
respects to that of the actual samples. The data are included in the "QUALITY CONTROL
DOCUMENTS" section of this report. ,

The laboratory method blanks were Non-Detect for all PCDD and PCDF isomers at the
LMCL of 0.5 ppt (tetras), 2.5 ppt (pentas, hexas, heptas), and 5.0 ppt (octas). Many of the
analytes, however, had sample specific EDL's significantly lower than the LMCL, ranging from
0.07 ppt to 0.56 ppt. Five analytes were present at levels below the LMCL for their particular
homologue group, and would not normally be reported under method 1613, but are included for
your review. ' :

Mam_&mkg_s_amp_]gs Tables 5a-5¢ in the "SAMPLE ANALYSIS SUMMARY" section of
this report lists the results for the Matrix Spike and Matrix Spike Duplicate. The Relative Percent
Difference (RPD) between the duplicate analyses ranged from 3% to 18%, and all were within
method requirements.



- D. Quality Control Review

All of the data have been reviewed by the scientist performing the analysis, by the Director
of the Center for Analytical Mass Spectrometry, and the Quality Assurance Officer. All of the
quality control and sample-specific information in the package is complete and meets or exceeds the

minimum requirements for acceptability.

a{fmw Charmbors 3/21/%

Pagg Koradd 3/ata |9

Laura Chambers
Sr. Scientist .
Center for Analytical Mass Spectrometry

////W%J’u 72

Wllham H. Chambers
Centpr for Analytical Mass Spectrometry

Peggy L. Meek " Daiz
Wet Lab Supervisor
Center for Analytical Mass Spectrometry

. e 3 24]/94Z
Jeff Sprenger
QA Officer
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SUMMARY Of' ANALYTICAL RES
T
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ULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: - 91TT26SP01
Customer Project Number: STA.D35
MS File Number: 03MAR92LCB4041  03MAR92LCB4021  03MAR92LCB4031
Keystone/NEA Number: 91TT26SP01-MB  9ITT27SP02-MB  91TTO50CO1-MB
Customer Number: o '
Sample Description: Method Blank Method Blank Method Blank
Units pe/g (ppt) pe/g (ppt) pe/g (opt)
2378-TCDD ND/EDL=0.16 ND/EDL=0.12 ND/EDL=0.17
12378-PeCDD ND/EDL=0.28 ND/EDL=0.29 ND/EDL=0.29
123478-HxCDD ND/EDL=0.34 ND/EDL=0.15 ©  ND/EDL=0.08
123678-HxCDD 0.40 ND/EDL=0.14 ND/EDL=0.07
123789-HxCDD ND/EDL=030 ND/EDL=0.13 ND/EDL~0.30
1234678-HpCDD 1.24 0.30 ND/EDL=0.30
oCDD EMPC=1.65 ND/EDL=0.42 ND/EDL=0.29
- 2378-TCDF ND/EDL=0.22 ND/EDL=0.16 ND/EDL=0.16
12378-PeCDF ND/EDL=0.27 ND/EDL=0.20 'ND/EDL=0.07
23478-PeCDF ND/EDL=0.24 ND/EDL=0.20 ND/EDL=0.08
123478-HxCDF ND/EDL=0.33 ND/EDL=0.36 ND/EDL=0.34
123678-HxCDF ND/EDL=034 ND/EDL=0,34 ND/EDL=0.32
234678-HxCDF 033 ND/EDL=0.47 0.19
123789-HxCDF ND/EDL=0.50 ND/EDL=0.56 ND/EDL=0.55
1234678-HpCDF EMPC=0.26 ND/EDL=0.10 ND/EDL=0.18
1234789-HpCDF ND/EDL=030 +  ND/EDL=0.13 ND/EDL=0.20
OCDF ND/EDL=0.45 ND/EDL=0.35 ND/EDL=0.44
Percent Lipids N.A. N.A. N.A.

Notes:

1, ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concantration.
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column.

4. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 1a



o SUMMARY OF ANALYTICAL RESULTS .

Date received: September 26, 27 and October 35,1991
_ Client name: Tetra Tech
Laboratory Project Number: 91TT26SP01
Customer Project Number: STA. D35
MS File Number: 0SMAR92LCB3171  03MAR92LCB4051  03MAR92LCB4061
Keystone/NEA Number: 91TT268P01-02 91TT27SP02-01 91TT27SP02-03
Customer Number: D35 D28 D38
Sample Description: Crayfish Crayfish Crayfish
Units pg/g (opt) pe/g (ppY) pg/g (ppY)
Digi
2378-TCDD EMPC=0.40 0.86 EMPC=0.40
12378-PeCDD 0.48 ND/EDL=0.32 ND/EDL=0.27
123478-HxCDD EMPC=0.15 EMPC=0.16 ND/EDL=0.24
123678-HxCDD 0.53 EMPC=0.32 ND/EDL=0.25
123789-HxCDD 0.59 ND/EDL=0.19 ND/EDL=0.25
1234678-HpCDD 2.07 521 ND/EDL=0.32
OCDD 572 79.10 EMPC=1.62
Ewang -
2378-TCDF 4.10* 12.4* 4.83+
12378-PeCDF 0.30 EMPC=0.39 ND/EDL=0.42
23478-PeCDF EMPC=0,48 EMPC=0.85 EMPC=0.29
123478-HxCDF 0.21 0.28 ND/EDL=042
123678-HxCDF EMPC=0.18 EMPC=0.32 ND/EDL=0.40
234678-HxCDF 048 126 EMPC=0.34 .
123789-HxCDF EMPC=0.13 ND/EDL=0.71 ND/EDL=0.59
1234678-HpCDF 0.29 EMPC=0,31 EMPC=0.45
1234789-HpCDF ND/EDL=0.07 ND/EDL=0.35 ND/EDL=0.24
OCDF EMPC=0.42 EMPC=1.24 EMPC=0.60
Percent Lipids 3.36 178 3.89

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit,
2. EMPC = Estimated Maxirnum Possible Concentration.
3. Concentrations highlighted with an asterisk (*) are from a DB-225 columa.

4, Concentrations below the LMCL ar abova the UMCL are ESTIMATES ONLY.

Table ib



September 26, 27 and October 5, 1991

Date received:

Client name: Tetra Tech
Laboratory Project Number: 91TT26SP01
Customer Project Number: STA. D35
. MS File Number: 03MAR92LCB4071  03MAR92LCB4081 © 03MAR92LCB4091
Keystone/NEA Number: 91TT275P02-04 91TTO50C01-01 91TTOS0C01-02
Customer Number: D40 D6 D8
Sample Description: Crayfish Crayfish Crayfish
Units pg/g (ppt) pe/g (P pe/g (ppt)
Dioxi
2378-TCDD 0.27 0.44 0.45
12378-PeCDD ND/EDL=0.22 ND/EDL=0.19 ND/EDL=0.18
123478-HxCDD ND/EDL=0.20 ND/EDL=0.16 ND/EDL=0.08
123678-HxCDD ND/EDL=0.19 ND/EDL=0.16 ND/EDL=0.07
123789-HxCDD ND/EDL=0.18 ND/EDL=0.16 ND/EDL=0.07
1234678-HpCDD 0.62 EMPC=0.42 EMPC=0.67
OCDD 3.12 222 4.12
Furans
2378-TCDF 4.31% 4.66* 4.72*%
'12378-PeCDP ND/EDL=0.26 0.14 . EMPC=0.11
23478-PeCDF EMPC=0.22 0.23 EMPC=0.22
123478-HxCDF ND/EDL=0.32 ND/EDL=027 ND/EDL=0.24
123678-HxCDF ND/EDL=0.31 ND/EDL=0.27 ND/EDL=0.22
234678-HXxCDF EMPC=0.27 ND/EDL=0.32 EMPC=0.21
. 123789-HxCDF ND/EDL=0.50 ND/EDL=0.41 ND/EDL=0.31
1234678-HpCDF ND/EDL=0.09 ND/EDL=0.13 ND/EDL=0.10
1234789-HpCDF ND/EDL=0.14 ND/EDL=0.15 ND/EDL=0.13
OCDF ND/EDL=0.24 ND/EDL=0.29 ND/EDL=(.18
Percent Lipids 332 443 296

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column.

4. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 1c
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Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT265P01
Customer Project Number: STA. D35
MS File Number: 03MAR92LCB4111  03MAR92LCB4121  03MAR92LCB4131
Keystone/NEA Number: 9ITTOSOCO1-03  OITTOSOCOI-0S  91TTUSOCOL-07
Customer Number: D16 D1S D19
- Sample Description: Crayfish Crayfish Crayfish
Units pe/g (pt) pe/g (ppt) " pg/g (pp)
Dc " .
2378-TCDD 0.45 EMPC=0.39 0.62
12378-PeCDD ND/EDL=0.17 ND/EDL=0.14 ND/EDL=0.66
123478-HxCDD ND/EDL=0.13 ND/EDL=0.08 ND/EDL=0.21
123678-HxCDD EMPC=0.38 ND/EDL=0.07 ND/EDL=0.30
123789-HxCDD ND/EDL=0.12 ND/EDL=0.07 ND/EDL=0.18
1234678-HpCDD 1.57 EMPC=0.53 1.18
oCDD 7.81 3.38 6.52
Furans
2378-TCDF 441% 4.12% 9.52*
12378-PeCDF ND/EDL={.16 ND/EDL=0.19 1.02
23478-PeCDF EMPC=0.24 EMPC=0.29 3.05
123478-HxCDF ND/EDL=0.26 ND/EDL=0.09 0.35
123678-HxCDF ND/EDL=0.25 ND/EDL=0.09 0.24
234678-HxCDF 0.26 0.28 046
123789-HxCDE ND/EDL=0.35 ND/EDL=0.16 ND/EDL=0.05"
1234678-HpCDF 029 EMPC=0,27 ND/EDL=031
1234789-HpCDF ND/EDL=0.16 ND/EDL=0.16 ND/EDL=0.09
OCDF ND/EDL=035 ND/EDL=0.52 0.56
Percent Lipids 2.15 2,05 2.54

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column.

4, Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 1d



SUMMAR OF ANALYTICAL RESULTS )

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT268P01
Customer Project Number: STA. D35
MS File Number: 03MAR92LCB4141  03MAR92LCB4151. OSMARS2LCB3201
Keystone/NEA Number: 91TT050C01-08 91TTOS0CO1-10 91TTO50CO1-11
Customer Number: D20 D23 . D24
Sample Description: Crayfish Crayfish Crayfish
“ Units - pg/g (ppy) p/8 (ppY) P&/g (ppY)
Digxi
2378-TCDD EMPC=0.39 0.43 0.47
12378-PeCDD ND/EDL=0.09 ND/EDL=0.32 ND/EDL=(.83
123478-HxCDD ND/EDL=0.30 ND/EDL=0.10 _ 0.39
123678-HxCDD ND/EDL=0.30 0.31 0.89
123789-HxCDD ND/EDL=0.29 EMPC=0.15 EMPC=0,76
1234678-HpCDD 047 0.71 4,01
oCDD 3.33 4,67 16.70
Furans
2378-TCDF 5.64% 6.08* 6.39*
12378-PeCDF 0.17 EMPC=0.25 0.67
23478-PeCDF 0.20 EMPC=0.42 0.98
123478-HxCDF ND/EDL=0.09 ND/EDL=0.07 0.36
123678-HxCDF ND/EDL=0.10 ND/EDL=0.06 032
234678-HxCDF 0.35 ) 0.33 0.84
123789-HxCDF ND/EDL=0.12 ND/EDL=0.09 0.23
1234678-HpCDF ND/EDL=0.13 EMPC=0.37 0.70
1234789-HpCDF ND/EDL=0.17 ND/EDL=0.27 0.19
OCDF ND/EDL=0.44 EMPC=0.49 0.63
Percent Lipids 2.84 2.57 2.92

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column.

4. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 1e
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Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT265P01
Customer Project Number: STA.D35
MS File Number: 0IMARS2LCB4041  03MAR92LCB4021  03MAR92LCB4031
Keystone/NEA Number: 91TT26SPOI-MB ~ 91TT27SPO2-MB  91TTOSQCO1-MB
Customer Number:
Sample Description: Method Blank Method Blank Method Blank
Units pg/g (ppY) pg/g (opY) g/ (opt)
Total TCDD 3.56 0.70 3.01
Total PeCDD 3.28 ND/EDL=0.29 ND/EDL=0.29
Total HxCDD 3.90 'ND/EDL=0.13 ND/EDL=0.07
Towl HpCDD 1.24 0.30 . ND/EDL=0.30
Furans
. Total TCDF 0.38 ND/EDL=0.16 0.85
Total PeCDF ND/EDL=0.24 ND/EDL=0.20 ND/EDL=0.08
. Total HxCDF 0.43 ND/EDL=0.34 0.26
Total HpCDF ND/EDL=030 = ND/EDL=0.10 ND/EDL=0.18

Notes:

1. ND/EDL = Anaiyte Not Detected at or above the sample specific Estimated Detection Limit.

2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2a



SUMMARY OF ANALYTICAL RESULTS

% ;
Date received: septqmber 25, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT26SP01-
- Customer Project Number: STA. D35
MS File Number: 0SMAR92LCB3171  03MAR92LCB4051  03MAR92LCB4061
Keystone/NEA Number: 91TT265P01-02 91TT27SP02-01 91TT27SP02-03
Customer Number: D35 D28 D8
Sample Description: Crayfish Crayfish Crayfish
Units pg/g (ppt) pe/g (ppt) pg/g (ppY)
Dioxi
Total TCDD 5.96 1.79 0.37
Total PeCDD 5.16 ND/EDL=0.32 ND/EDL=0.27
Totat HxCDD 6.14 1.13 ND/EDL=0.24
Total HpCDD 3.80 18.6 ND/EDL=0.32
Furans
Total TCDF 102 18.5 6.33
Total PeCDF 1.79 299 059
Total ExCDF 1.72 49.1 ND/EDL=0.40
Totat HpCDF ND/EDL=0.07 0.72 ND/EDL=0.24

Notes:

1. ND/EDL = Analyte No: Detected at or above the sample speclﬁc Estimated Detecuon Limit.
2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2b
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Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT268P01
Customer Project Number: STA. D335
MS File Number: 03MAR92LCB4071  03MAR92LCB4081  03MAR92LCB4051
Keystone/NEA Number: 91TT275P02-04 91TTO50C01-01 91TTO50C01-02
Customer Number; D40 D6 D8
Sample Description: Crayfish Crayfish Crayfish
Units pa/g (ppt) pe/g (ppt) pe/g (Ppt)
Dioxins
Totat TCDD 1.06 1.58 0.45
Total PeCDD ND/EDL=0.22 ND/EDL=0.19 ND/EDL=0.18
Total HxCDD ND/EDL=(.18 ND/EDL=0.16 ND/EDL=0.07
Total HpCDD .62 0.58 - 0.58
Furans _
Total TCDF 6.84 6.74 5.35
Total PeCDF 0.26 _ 0.23 0.26
Total HxCDF ND/EDL=0.31 ND/EDL=0.27 ND/EDL=0.22
Total HpCDF ND/AEDL=0.09 ND/EDL=0.13 ND/EDL=0.10

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.

2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2¢



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: - Tetra Tech
Laboratory Project Number: 91TT26SP01
Customer Project Number: STA.D35
MS File Number: 03MAR92LCB4111  03MAR92LCB4121  03MAR92LCB4131
Keystone/NEA Number: 91TT050C01-03 91TTO50C01-05 91TTO50C01-07
Customer Number: D10 D15 D19
" Sample Description: Crayfish Crayfish Crayfish
Units _ p/g (opt)  pe/g (ppt) pg/g (ppY)
Dioxins
Total TCDD 3.05° 2.38 3.25
Total PeCDD ND/EDL=0.17 ND/EDL=0.14 ND/EDL=0.66 '
Total HxCDD ND/EDL=0.12 ND/EDL=0.07 0.33
Total HpCDD 2.85 ND/EDL=0.06 2.87
Furang
Total TCDF 7.62 5.80 16.2
Total PeCDF 0.30 0.44 12.1
Total HxCDF 1.01 0.34 248
0.37 ND/EDL=0.16 ND/EDL=0.09

Total HpCDF

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.

2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2d



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT26SPO1
Customer Project Number: STA. D35
MS File Number: 03MAR9ZLCB4141 03MAR9ZLCB4151 05MAR92LCB3201
Keystone/NEA Number: 91TTU50C01-08 91TTOS0C01-10 91TTU50C01-11
. Customer Number: D20 D23 D24
Sample Description: Crayfish Crayfish Crayfish
Units pg/g (opt} pg/g (ppy) pg/g (ppY)
Dioxins
Total TCDD 0.89 0.93 6.98
Total PeCDD ND/EDL=0.09 ND/EDL=0.20 6.26
Total HxCDD 0.23 0.30 8.14
Totat HpCDD 047 0.71 7.62
Furang )
Total TCDF 6.62 5.66 14.2
Total PeCDF 1.07 1.12 745
Total HxCDF 0.37 0.78 5.11
Total HpCDF ND/EDL=0.13 ND/EDL=0.27 1.17

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.,

Table 2e
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Date received: September 26, 27 and October 35, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT26SP01
Customer Project Number: STA.D35

MS File Number: 03MAR9ZLCB4041  03MAR92LCB4021  03MAR92LCR4031
Keystone/NEA Number: O1TT26SPOL-MB ~ 9ITT27SPO2-MB  91TT050C01-MB
Customer Number:
Sampie Description: Method Blank Method Blank ..  Method Blank
Units % % %
Diox
13C-2378-TCDD 57 60 63
13C-12378-PeCDD 70 68 71
13C-123478-HxCDD 56 59 67
13C-123678-HxCDD 67 87 ‘ 98
13C-1234678-HpCDD 51 , 57 48
13C-OCDD 42 . 40 37
Furans
13C.2378-TCDF 64 70 69
13C-12378-PeCDF 54 59 58
13C-23478-PeCDF 55 58 57
13C-123478-HxCDF 59 66 69
13C-123678-HxCDF 67 82 68
13C-234678-HxCDF 60 66 65
13C-123789-HxCDF 35 64 56
13C-1234678-HpCDF 44 57 49
13C-1234789-HpCDF 42 52 48
37C14-2378-TCDD 70 _ 66 . 76

Notes:
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Table 3a
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Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech ’
Laboratory Project Number: - 91TT268P01
Customer Project Number: STA. D35
MS File Number: 05MARS2LCB3171  03MAR92LCB40S1  03MAR92LCB4061
Keystone/NEA Number: 91TT265P01-02 91TT27SP02-01 91TT275P02-03
Customer Number: D35 D28 D38
Sample Description: Crayfish Crayfish Crayfish
Units % % %
Dioxi
13C.2378-TCDD 635 57 50
13C-12378-PeCDD 37 | 62
13C-123478-HxCDD 80 55 49
13C-123678-HxCDD 80 98 71
13C-1234789-HpCDD 80 66 38
13C-0CDD 63 rh! 58
Furans
13C-2378-TCDF 84+ 76* 61*
13C-12378-PeCDF 62 56 5i
13C-23478-PeCDF 63 56 50
13C-123478-HxCDF 82 62 55
13C-123678-HxCDF 63 23 60
13C-234678-HxCDF 65 55 56
13C-123789-HxCDF 74 . 54 53
13C-1234678-HpCDF 69 62 55
13C-1234789-HpCDF 82 69 55
Clean-Up Resovery Standand
37C14-2378-TCDD 82 73 68
Notes:

1. Recoveries highlighted with an asterisk (*) are from a DB-225 columa.

Table 3b



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT265P01
Customer Project Number: STA. D35

MS File Number: 03MARG2LCB407T1  03MARSZLCB4081  03MAR92LCB4091

Keystone/NEA Number: 91TT27SP02-04 91TTO50C01-01 91TTOS0CO1-02

Customer Number: DO D6 D8

Sample Description: Crayfish Crayfish .. Crayfish
Units % % %
13C-2378-TCDD - 53 64 62
13C-12378-PeCDD 67 81 78
13C-123478-HxCDD 61 - 83 60
~ 13C-123678-HxCDD 69 -98 81
13C-1234789-HpCDD 62 78 ‘ 74
13C-0CDD 70 83 67

Furans

13C-2378-TCDF 67* TOT9* 76*
13C-12378-PeCDF - 56 64 65
13C-23478-PeCDF . 54 .65 64
13C-123478-HxCDF . 67 - T 66
13C-123678-HxCDF 59 68 65
13C-234678-HxCDF 49 68 63
13C-123789-HxCDF 57 68 62
13C-1234678-HpCDF 57 66 - 63
13C-1234789-HpCDF 60 71 62
37C14-2378-TCDD 66 80 30

Notes: :
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Tabhle 3¢



'SUMMARYOF ANALYTICAL RESULTS .

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT265P01
Customer Project Number: STA. D35

MS File Number: 03MAR9ZLCB4111  03MAR92LCB4121  03MAR92LCB4131
Keystone/NEA Number: 91TT050C01-03 91TT050C01-05 91TTO50C01-07
Customer Number: Dio D13 D19
Sampte Description: Crayfish Crayfish o Crayfish
Units % % %

Dioxi

13C-2378-TCDD - 58 50 67
13C-12378-PeCDD 72 57 57
13C-123478-HxCDD 72 58 68
13C-123678-HxCDD 60 68 79.
13C-1234789-HpCDD 56 51 69
13C-OCDD 53 43 62

Furans .
13C-2378-TCDF 66* 62* 34+
13C-12378-PeCDF 57 50 76
13C-23478-PeCDF 58 47 - 35
13C-123478-HxCDF - 59 59 72
13C-123678-HxCDF &0 . 56 . 64
13C-234678-HxCDF 58 50 67
13C-123789-HxCDF 59 49 69
13C-1234678-HpCDF 49 45 © 57
13C-1234789-HpCDF 49 42 57

Clean-Up Recovery Standard .

37Ci4-2378-TCDD 68 62 . 74

Notes:
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Table 3d
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Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT26SP01
Customer Project Number: STA.D35

MS File Number: 03MAR92LCB4141  03MAR2LCB4151  0SMAR92LCB3201
Keystone/NEA Number: 91TT050C01-08 91TTO50C01-10 91TT050C01-11
Customer Number: D20 D23 D24
Sample Description: Crayfish Crayfish Crayfish
Units % % %
Dioxi
13C-2378-TCDD 59 51 - 64
* 13C-12378-PeCDD 78 : 66 ) 83
13C-123478-HxCDD 58 58 83
13C-123678-HxCDD 7 59 ' 77
13C-1234789-HpCDD 54 48 80
13C-0CDD 46 47 - 67
13C-2378-TCDF 75+ 66* 88*
13C-12378-PeCDF 61 53 59
13C-23478-PeCDF 59 50 - 59
13C-123478-HxCDF 62 56 84
13C-123678-HxCDF 57 53 58
13C-234678-HxCDF 51 50 . 62
13C-123789-HxCDF 57 50 o 71
13C-1234678-HpCDF A 46 40 65
13C-1234789-HpCDF 48 42 80
37C14-2378-TCDD 76 67 _ 83

Notes: :
1. Recoveries highlighted with an asterisk (*) are from a DB-Z‘;S column.

Table 3¢
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Date received: September 26, 27 and October 3, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT265P01
Customer Project Number: STA. D35

MS File Number: 0SMAR92LCB3181  05MAR92LCB3191
Keystone/NEA Number: 91TT265P01-02MS  91TT26SP01-02MSd
Customer Number: D35 D35
Sample Description: Crayfish Crayfish
Units % %
Dioi
13C-2378-TCDD 61 64
13C-12378-PeCDD 83 826
13C-123478-HxCDD 92 93
13C-123678-HxCDD 64 72
13C-1234789-HpCDD 73 82
13C-0CDD 63 71
Furans
13C-2378-TCDF T3 4=
13C-12378-PeCDF 58 59
13C-23478-P¢CDF 58 58
13C-123478-HxCDF 73 81
13C-123678-BxCDF 54 61
13C-234678-HxCDF 59 60
13C-123789-HxCDF 67 7
13C-1234678-HpCDF G0 66
13C-1234789.HpCDF 73 82
Clean-Up Recovery Standard :
37C14-2378.-TCDD 79 85

Notes:
1. Recoveries highlighted with an asterisk (*) ars from a DB-225 columa.

Table 3f
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Date received:  September 26, 27 and October 5, 1991
Client name:  Tetra Tech-
Laboratory Project Number: ~ 91TT26SP01
Customer Project Number:  STA. D35

MS File Number: 05MAR92LCB3171 0SMAR92LCB3181 .
Keystone/NEA Number:  91TT265P01-G2 - 91TT265P01-02MS
Sample Description: Measured  Spiked Spiked  Theoretical =~ Measured %
Levels Levels* Levelss Levels Leavels Recy.
Units pe/g (ppy) P pe/g (PR  pa/g (UpY) pe/g (ppt) %
Diox |
2378-TCDD 0.40 200 10.19 10.59 12.9 122
12378-PeCDD 0.48 1079 55.00 55.48 552 99
123478-HxCDD 0.15 %04 46.08 46,23 53.3 115
123678-HxCDD 0.53 338 4526 4579 69.9 153
123789-HxCDD 0.59 783 39.91 40.50 72.4 179
1234678-HpCDD 2.07 1012 51.58 53.65 679 127
OCDD 572 1909 97.30 103.02 135 131
Eurang ‘
2378-TCDF © 4,10 188 9.58 13.68 172 - 126
12378-PeCDF 0.30 . 931 4745 41,75 69.7 146
23478-PeCDF 0.48 880 . 44385 4533 702 155
123478-HxCDF 0.21 950 4842 = 48.63 572 118
123678-HxCDF © 0,18 934 47.61 47.79 73.4 154
234678-HxCDF 0.48 904 46.08 46,56 64.3 138
123789-HxCDF 0.13 960 4393 49.06 64.7 132
1234678-HpCDF 0.29 897 4572 4601 . 635 138
1234789-HpCDF . 0.035 948 48.32 48.36 63.7 132

OCDF 0.42 1842 93.89 94.31 105 111

Notes:
1. Concentrations marked with an asterisk (") are the absolute amount of each native anatyte
spiked into the sample -02MS.
2. Concentrations marked with a double asterisk (**) are the spike [evels expressed as pg/g (ppt)
for a sample weight of 19.619 grama.

Table 5a



SUMMARY_ OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name:  Tetra Tech
Laboratory Project Number: 91TT265P01
Customer Project Number: STA. D35

MS File Number: 05MAR92LCB3i71 0SMAR92LCB3191
Keystone/NEA Number:  91TT268P01-02 91TT265P01-02MSd
Sample Description: Measured  Spiked Spiked  Theoretical Measured %
- Levels Levels* Lavels** Levels Levels Recy.
Units pg/g (ppY) 3 pe/s(pp)  pa/s (oY) PRl %
Dioxi
2378.TCDD 0.40 200 9.7 10.11 116 115
12378-PeCDD 0.48 1079 52.40 52.88 518 98
123478-HxCDD - 015 904 4390 4405 57.6 131
123678-HxCDD 0.53 888 43.12 43.65 58.6 134
123789-HxCDD 0.59 783 38.02 38.61- 61.3 159
1234678-HpCDD 2.07 1012 49.14 51.21 61.2 120
OCDD 5.72 1909 92.70 98.42 123 125
Furans
2378.TCDF 4.10 188 9.13 13.23 16.3 123
12378-PeCDF 0.30 931 45.21 45.51 65.2 143
23478-PeCDF 0.48 880 42,73 4321 672 156
123478-HxCDF 0.21 950 46.13 46.34 61.2 132
123678-HxCDF 0.18 934 45.36 45.54 63.1 139
234678-HxCDF 0.48- o604 4350 44,38 . 617 139
123789-HxCDF 0.13 960 46.62 46,75 62.5 134
1234678-HpCDF 0.29 897 43.56 43.85 58.7 134
1234789-HpCDF 0.035. 048 46.04 46.07 58.2 126
CCDF 042 1842 89.45 89.87 95.2 106
Notes: '
1. Concentrations marked with an asterisk (*) are the absolute amount of each native analyte
spiked into the sample -02MSd.

2. Concentrations marked with a double asterisk (**) ars the spike levels expressed as pg/g {(ppd)
for a sample weight of 20,593 grams.

Table 5b
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Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech .
Laboratory Project Number: 91TT26SP)1 '
Customer Project Number: STA. D35

MS File Number: 0SMAR92LCB3181  0SMAR92LCB3191 Relative
Keystone/NEA Number: 91TT26SP01-02MS ~ 91TT265P01-02MSd Percent
Sample Description: Crayfish Crayfish Difference
Units pg/g (ppt) pg/2 (PpY) %
2378-TCDD 129 116 -11
12378-PeCDD 55.2 518 -6
123478-HxCDD 533 . 516 8
123678-HxCDD 699 58.6 -18
123789-HxCDD 124 613 -17
1234678-HpCDD 67.9 612 - -10
: OCDD 135 123 9
Furans
2378-TCDF 17.2 - 163 -5
12378-PeCDF 69.7 65.2 . -7
23478-PeCDF 70.2 672 4
123478-HxCDF 572 61.2 7
123678-HxCDF 734 B 63.1 -15
234678-HxCDF - 643 61.7 -4
123789-HxCDF 64.7 62.5 3
1234678-HpCDF 63.5 . 587 . -8
1234789-HpCDF 63.7 58.2 9 .

OCDF 105 952 -10

Table S¢
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CASE NARRATIVE

I. SAMPLE DESCRIPTION

Twelve sucker samples were received under Chain-of-Custody between October 16 and
November 20, 1991. The samples were in good condition upon receipt, and were stored in a
freezer maintained at -21°C. The samples were homogenized by grinding several times, and
immediately returned to the freezer where they remained uniil extraction.

Three laboratory Method Blanks, and one Matrix Spike and Matrix Spike Duplicate were
also analyzed with this sample set.

IO. ANALYSIS REQUEST

The analytical test requested for this sample set was as follows:

LAB ID NUMBER ANALYSIS

O1TT160C0L EPA Method 1613x 0.5 ppt (tetras)
91TT180C01 EPA Method 1613x 2.5 ppt (pentas, hexas, heptas)
91TT220C02 ' EPA Method 1613x 5.0 ppt (octas)

91TT280C02 - EPA Method 1613x

S1TT20NVOL . _ EPA Method 1613x

II. SAMPLE ANALYSIS SUMMARY
A. Background

Keystone/NEA's Center for Analytical Mass Spectrometry has analyzed this set of samples
by High Resolution Gas Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS)
according to EPA Method 1613x. Deviations from the promulgated Method 1613 are described
under "Analytical Methodology”, below. '

The samples were extracted in four sets on January 14, 15, 16, and February 3, 1992.
The extraction set from January 15 (samples D19§, D15S, D68, D8S, and D10S) was returned to
the laboratory for re-extraction on February 9, 1992, because of severe diphenyl ether
contamination. The diphenyl ether contamination also made it necessary to run all samples through -
carbon columns a second time for additional clean-up.



The samples were analyzed on a DB-5 column on March 11, 1992, Cdnﬁnnatiox_l analyses
were on 2 DB-225 column on February 14, 1992, '

B. Results

General Sucker results are based on the initial weight of the sample (approximately 20
grams). All results are reported to three significant figures. Laboratory Method Blank results are
also based on a theoretical sample size of 20 grams. Reported results (concentrations and
recoveries) for the 2378-TCDF are from a DB-225 column, and have been highlighted with an
asterisk (*). All other results are from a DB-3 column. Concentrations below the Lower Method
Calibration Limnit (LMCL) should be considered ESTIMATES ONLY.

Sample Results Only one of the 2378-substituted isomers was consistently present at levels
above the Lower Method Calibration Limit (LMCL). The 2378-TCDF isomer was present at
concentrations ranging from 2.46 ppt to 11.4 ppt (samples D20S and D388 respectively).

The OCDD isomer was present in several samples at concentrations above the LMICL. The
levels detected ranged from 5.25 ppt to 21.3 ppt (samples D238 and D248, respectively).

Most of the remaining 2378-substituted isomers were either consistently present at trace:
levels near the LMCL or were Non-Detect. No distinctive pattern is observed in the Homologue
Group totals for the twelve samples analyzed.

Diphenyl ether frequently interfered with the 234678-HxCDF isomer. This occurrence has

been flagged with an EMPC/D qualifier in the summiary tables,
C. Analytical Methodology

The extraction and sample clean-up were done according to EPA Method 8290 guidelines.
(Method 1613 does not address extraction of fish tissue.) Imsoumental analyses were done by
EPA Method 1613. All instrument calibration solutions (CS1 through CS5) were prepared and
certified by an independent laboratory (Cambridge Isotope Labs), and conform to EPA Method
1613 levels. The spiking levels for Internal Standard, Recovery Standard, and native analytes are
identical to those specified in EPA Method 1613. _

Slight modifications have been made to EPA Method 1613 to improve efficiency and
accuracy during the data validation steps, and to reduce the occurrence of sample contamination
with native 2378-TCDD. The modifications included here are consistent with procedures outlined
in other EPA methods (Method 8280, Method 8290, Method 23, SAS CLP work, etc.), or have
been suggested by NCASIL. The modifications are outlined below.



- v n iking Lev EPA Method 1613 calls for spiking the
sample extracts with 800 pg of 37C1-2378-TCDD immediately prior to the clean-up procedure.
That level has been reduced to 200 pg, as suggested by NCASI. The purpose of this change is to
reduce the occurrence of false positives due to native contamination in the 322 channel.

Standard Preparation and Spilking ~ To prevent changes in concentration due to solvent losses,

the standards for these analyses have been prepared in tetradecane. Internal Standards and PAR
solutions are dissolved in acetone immediately prior to spiking aqueous matrices.

QQQQLAQQW : EPA Method 1613 lists separate and different acceptance
criteria for each of the seventeen native analytes, for the fifteen Internal Standards, and for the
Clean-Up Recovery Standard. Those acceptance criteria have been simplified by adopting EPA
Method 8290 acceptance criteria for the continuing calibration. ‘

Reporting Sample specific Estimated Detection Limits (EDLSs), analyte concentrations below
the LMCL, and Estimated Maximum Possible Concentrations (EMPCs) have been calculated and
reported according to EPA Method 8290. (Method 1613 does not specify how these values should
be calculated and/or reported, but instead reports only the Lower Method Calibration Limits
(LMCL). : Co

D. Calculations and Reporting

mmmm;mn_ Where a peak has been positively identified as one of the 2378-
substituted PCDD/PCDF isomers by passing all the QA criteria (retention times, analyte isotope
ratios, and signal-t0-noise), a concentration has been calculated in the usual manner and reported in
the attached tables. In cases where the reported concentration falls below the LMCL or above the
UMCL, it should be considered an estimate only.

Estimated Maximum Possible Concentration Where a peak has passed all the QA criteria

except for the analyte isotope ratios, there may be co-eluting contaminants or other chemical
interferences. In such cases, a concentration has been calculated in the usual manner, but reported
as an Estimated Maximum Possible Concentration (EMPC).

Analvte Not Detected Where the Chromatogram is characterized by the absence of peaks in
both native channels (at the appropriate retention times), or where a peak is present in one or both

3



channels, but does not pass the signal-to-noise criteria of 2.5:1, the analyte cannot be positively
identified and may be reported as Not Detected at or above the sample specific Estimated Detection
Limit (ND/EDL). A data-review specialist has inspected each one individually and calculated an
EDL based on the reporting requirements specified in EPA method 8290. Hard copies of the
calculations are included in the sample data packet.

Calibration Limits = A series of three Lower Method Calibration Limits (LMCLs) and three
Upper Method Calibration Limits (UMCLs) can be calculated based on a sample size of 20 grams.
'The equations used are as follows:

1n - LMCL = (LMMMQ@MQ&EJLLJ&&'Q&M
(Sample Size}

(2) UMCL = (Highest Instrument Calibration Pt) x (Fingl Volume)
(Sample Size} .

The Lowest and Highest Instrument Calibration Points (LICPS and HICPs) vary with each
homologue group. For a sample size of 20 grams:

Homologue Group o IMCL UMCL

Tetra 0.5/200 pg/pl 0.5 pg/g 200 pg/g

Penta, Hexa, Hepta 2.5/1,000 pg/pL 2.5 pglg 1,000 pg/g

Octa 5.0/2,000 pg/pL 5.0 pg/g 2,000 pg/g
Note: pg/g =ppt

IV. QUALITY CONTROL
A, Project Quality Control

Quality control measures specific to this project included a Matrix Spike and Marrix Spike
Duplicate on one of the sucker tissue samples. The project quality control plan specified a Matrix
Spike and Matrix Spike Duplicate (MS/MSd) for every 20 samples run. In practice, a minimum of
one MS/MSd pair was run with each tissue type (eg. sturgeon, carp, sucker, etc.).



B. Instrument Quality Control

Conventional instrument quality control measures were applied for the analysis of these
samples. The HRGC and HRMS systems' initial calibrations _Were verified immediately prior to
and following analysis by injection of appropriate standards. One instrument blank was run prior
to the laboratory Method Blank. Documentation of initial and continuing calibrations, and GC and
MS resolution checks can be found in the "QUALITY CONTROL DOCUMENTS" section of this

report.
C. Laboratory Quality Control

Laboratory Method Blanks  Three laboratory method blanks were analyzed with this set of
samples to test for laboratory contamination. Their reatment in the Iaboratory was identical in all
respects to that of the actual samples. The data are included in the "QUALITY CONTROL -
DOCUMENTS" section of this report. '

The laboratory method blanks were Non-Detect for all PCDD and PCDF isomers at the
LMCL of 0.5 ppt (tetras), 2.5 ppt (pentas, hexas, heptas), and 5.0 ppt (octas). Many analytes
were present at levels below the LMCL for their particular homologue group. These analyte levels
would not normally be reported under method 1613, but are included for your review.

Intemal Standard Recoveries In several instances, the percent recovery of Internal
Standard is outside the method guidelines of 25%-150% for individual labeled analytes within a

sample. In all cases, however, the signal-to-noise ratio for the labeled internal standard exceeds: '
the recommended ratio of 10/1 by a significant margin. Since most of the corresponding unlabeled
analytes are either Not Detected, or are present only at levels below the LMCL, their results are not
expected to be affected. | '

Matrix Spike Samples Tables 5a-5¢ in the "SAMPLE ANALYSIS SUMMARY" section-of
this report lists the results for the Matrix Spike and Matrix Spike Duplicate. The Relative Percent
Difference (RPD) between the duphcate analyses ranged from 1% to 70%.

The Matrix Splke Duplicate sample was subject to unusual chemical contamination in all
five homologue groups during the first analysis. The extract of that sample was run through an -
additional carbon column to remove the interferences, and analyzed a second time. The analyte
concentrations and percent recoveries for that sample have been calculated, but should be
considered ESTIMATES ONLY, due to the interference.



D. Quality Control Review

All of the data have been reviewed by the scientist performing the analysis, by the Dircc;tor
of the Center for Analytical Mass Spectrometry, and the Quality Assurance Officer. All of the
quality control and sample-specific information in the packagc is complete and meets or exceexds the
minimum requirements for acceptabﬂxty

s Ciamsos 4///4/‘2 s S uf
ate

Laura Chambers Peggy L. Meek
Sr. Scientist Wet Lab Supervisor
Center for Analytical Mass Spectrometry Center for Analytical Mass Spectrometry

//////d//%/%/ﬁ ﬁ%ﬁm@ﬁw%

WﬂhamH Chambers
. QA Officer
Ccntcr for Analytical Mass Spectrometry Keystone/NEA
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Date received:

October 16,18, 22, 28 and November 20, 1991

- Client name: Tetra Tech
Laboratory Project Number: 91TT16-280C01, 91TT20NVO1
Customer Project Number: . 8526-06
MS File Number: 1IMARS2LCE3031  11IMARS2LCB3021  11MAR92LCB3041
Keystone/NEA Number: 91TT160C01-MB2  91TT180CO1-MB2 91TT280C02-MBIRX
Customer Number: , .
Sample Description: Method Blank Method Blank Method Blank
Units pg/g (ppt) pg/g (ppt)  pe/g(ppY)
Dioxi | ‘
2378-TCDD ND/EDL=0.08 ND/EDL=0.07 0.06
12378-PeCDD EMPC=0.29 025 EMPC=0.24
123478-HxCDD EMPC=0.16 017 012
123678-HxCDD . 045 0.33 EMPC=0.47
123789-HxCDD EMPC=0.28 EMPC=0.30 0.33
1234678-HpCDD EMPC=0.85 0.66 1.16
‘OCDD EMPC=1.73 2.12 1.65
Furans :
2378-TCDF ND/EDL=0.08 ND/EDL=0.10 0.29
12378-PeCDF EMPC=0.28 0.31 0.15
23478-PeCDF EMPC=0.32 EMPC=0.25 0.27
123478-HxCDF - 0.30 0.30 0.21
- 123678-HxCDF EMPC=0.39 0.30 ¢.22
234678-HxCDF 0.61 EMPC=0.59 EMPC=0.49
123789-HxCDF 0.39 EMPC=0.40 EMPC=0.18
1234678-HpCDF 0.34 EMPC=0.32 EMPC=0.29
1234789-HpCDF 0.34 0.25 EMPC=0.11
OCDF EMPC=0.62 0.77 EMPC=0.27
N.A. N.A. N.A.

p Linid

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration,
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column,

4, Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.,

Table 1a
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Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT16-280C01, 91TT20NVO01
Customer Project Number: 8526-06
MS File Number: 1IMAR92LCB3091 11MAR92LCB3101  11MARS2LCB3111
Keystone/NEA Number: 91TT160C01-01 91TT160C01-02 91TT160C01-05
Customer Number: D358 D388 D408
Sample Description: Sucker Sucker Sucker
Units /g (ppY) p/g (ppY) pg/g (pp)
Dioxi
" 2378-TCDD 0.62 1.38 0.72
12378-P¢CDD EMPC=0.40 EMPC=0.72 EMPC=0.48
123478-HxCDD 0.20 0.33 EMPC=0.17
123678-HxCDD 0.18 0.81 0.41
123789-HxCDD .11 0.38 EMPC=0.32
1234678-HpCDD 1.04 241 1.82 .
OCDD 3.79 4,12 0.79 '
Furang
2378-TCDF 1.09% 11.4* 11.0*
12378-PeCDF 0.18 EMPC=0.23 EMPC=0.16
23478-PeCDF 031 0.72 EMPC=0.45
123478-HxCDF 0.08 EMPC=0.27 0.09
123678-HxCDF 0.16 0.36 EMPC=0.15
234678-HxCDF EMPC/D=1.61 EMPC/D=2.69 EMPC/D=2.77
123789-HxCDF 0.11 EMPC=0.18 EMPC=0.17
1234678-HpCDF 0.90 EMPC/D=1.79 EMPC={,30
1234789-HpCDF 0.10 0.15 EMPC=0.11
OCDF EMPC=0.35 0.69 10.6
Percent Lipids 3.4% 9.2% 15%

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column.

4, Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 1b
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SUMMARY OF ANALYTICAL RESULTS

Date received: QOctober 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech -
Laboratory Project Number: 91TT16-280C01, 91TTZ0NVO1
Customer Project Number: 8526-06
MS File Number: 1IMARS2LCB3051 1IMAR92LCB3061  11MAR$2LCB3071
Keystone/NEA Number: " 91TT180C01-05 91TT220C02-08 91TT220C02-10
Customer Number: D28S D24s D238
Sample Description: Sucker Sucker Sucker
Units p&/g (Ppt) pe/g (PpY) pe/g (ppY)
mﬂm i .
2378-TCDD 1.41 " 1.01 0.92
12378-PeCDD EMPC=0.90 EMPC=0.58 EMPC=0.43
123478-HxCDD 0.35 022 EMPC=0.13
123678-HxCDD 1.42 0.65 0.44
123789-HxCDD 0.36 0.28 0.19
1234678-HpCDD 4.36° 3.11 110
OCDD 20.1 213 525
Furang
2378-TCDF 6.98* 7.24% 6.36*
12378-PeCDF 0.42 EMPC=0.28 0.16
23478-PeCDF 052 0.50 0.38
123478-HxCDF 045 EMPC=0.22 EMPC=0.13
123678-HxCDF 0.25 0.18 EMPC=0.11
234678-HxCDF EMPC=1.50 EMPC=(.54 EMPC=0.49
123789-HxCDF 0.33 0.17 0.09
1234678-HpCDF 0.70 0.55 EMPC=0.23
1234789-HpCDF 0.30 EMPC=0.15 0.09
OCDF 3.07 1.76 0.56
Percent Lipids 8.2% 8.1% 6.7%

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Esnmated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column,

4, Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 1c



October 16,18, 22, 28 and November 20, 1591

Date received:
Client name: Tetra Tech
Laboratory Project Number: ©  91TT16-280C01, 91TT20NV01
Customer Project Number: 8526-06 '
MS File Number: 11MAR92LCB3141  11MAR92LCB3151  11MAR92LCB3161
Keystone/NEA Number: 91TT280C02-01RX  91TT280C02-02RX  91TT280C02-03RX
Customer Number: D19S D158 D63
Sample Description: Sucker Sucker . Sucker
Units pe/s (ppY) pg/g (ppt) P&/g (ppt)
Dioxi
2378-TCDD 1.32 0.88 . D49
12378-PeCDD EMPC=0.64 EMPC=0.51 EMPC=0.46
- 123478-HxCDD 023 ‘ EMPC=0.19 0.18
123678-HxCDD 0.87 0.74 EMPC=0.68
123789-HxCDD 0.48 0.42 043
1234678-HpCDD 2.98 245 2,07
CCDD 9.28 6.43 4.04
. Furans
- 2378-TCDF 8.79% 4.69% 5.24*
12378-PeCDF EMPC=0.34 0.20 0.18
23478-PeCDF 0.69 0.48 043
123478-HxCDF 0.27 0.20 . . 0.18
123678-HxCDF 0.22 0.22 0.23
234678-HxCDF EMPC/Dr=t .41 EMPC/D=1.65 EMPC/D=1.35
123789-HxCDF 0.18 EMPC=0.12 0.13
1234678-HpCDF EMPC/D=1.05 EMPC/D=1.03 EMPC/D=0,29
1234789-HpCDF 0.13 EMPC=0.10 0.06 :
OCDF 1.63 0.47 0.30
Percent Lipids 7.6% 5.4% 53%

Notes:

1. ND/EDL = Analyte Not Detected at or above the sampie specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.

3. Concentrations highlighted with an asterisk (*) are from a DB-225 column.

4. Concentrations below the LMCL or above the UMCL. are ESTIMATES ONLY.

Table 1d



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: = Tetra Tech
Laboratory Project Number: 91TT16-280C01, 31TT20NVO1
Customer Project Number: 8526-06
MS File Number: 1IMARS2LCB3171  20MAR9ZLCB2201- 11MARS2LCBI081
Keystone/NEA Number: 91TT280C02-04RX  9I1TT280C02-13RX  O1TT20NV01-01
Customer Number: D8s D10S D208
Sample Description: Sucker Sucker Sucker
Units pg/g (PO pe/g (ppy) p&/g (ppoh)
Diozi
. 2378.-TCDD 0.82 1.36 0.76
12378-PeCDD EMPC=0.63 EMPC=1.10 EMPC=0.40
123478-HxCDD 0.23 0.53 EMPC=0.13
123678-HxCDD 0.97 1.01 EMPC=0.33
123789-HxCDD 0.45 092 0.16
1234678-HpCDD 2.44 3.35 1.66
OCDD 441 6.67 13.7
Furang
2378-TCDF 7.97% 5.45* EMPC=2.46%
12378-PeCDF 0.23 0.49 0.14
23478-P«CDF 0.52 1.21 0.33
123478-HxCDF 0.21 039 0.14
123678-HxCDF EMPC=0.21 EMPC=0.33 0.09
234678-HxCDF EMPC=2.17 0.78 0.40
123789-HxCDF 0.14 0.60 EMPC=0.09
1234678-HpCDF 0.36 0.85 EMPC=0.33
- 1234789-HpCDF EMPC=0.08 0.43 'EMPC=0.12
QCDF 0.35 1.20 1.44
Percent Lipids 7.1% 9.7% 3.4%

Notes:

1. ND/EDL = Analyte Not Datected at or above the sample specific Estimated Detection Limit,
2. EMPC = Estimated Maximum Possible Concentration,
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column.

4. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table le



SUMMARY OF ANALYTICAL RESULTS
o o

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech
Laboratory Project Number: 01TT16-280C01, 91TT20NVO1
Customer Project Number: 8526-06
MS File Number: 11MARS2LCB3031  11MARS2LCB3021  11IMAR92LCB3041
Keystone/NEA Number: 91TT160C01-MB2  91TTIS8OC01-MB2 91TT280C02-MB1RX
Customer Nurnber:
Sample Description: Method Blank Method Blank Method Blank
Units pg/z (ppY) pe/g (ppt) pg/g (oY)
Total TCDD 1.80 0.89 1.84
Total PeCDD 1.72 0.60 3.38
Total ExCDD 2.19 1.05 38
Total HpCDD 0.61 0.66 2.08
Furang
Total TCDF 0.76 0.15 2.07
Total PeCDF ND/EDL=0,14 0.30 1.16
Total HXCDF 1.29 077 052
Total HpCDF 0.68 0.25 ND/EDL=0.03

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit,

2. Concentrations below the LMCL or above the UMCL are ESTIMA’I'ES ONLY.

Table 2a



SUMMARY OF ANALYTICAL RESULTS

Ii iRt »%‘\r S

Qctober 16,18, 22, 28 and November 20, 1991

e

. Date received:
: Client name: Tetra Tech
Laboratory Project Number: 91TT16-280C01, 91TT20NVO01
Customer Project Number: 8526-06
MS File Number: " 11IMAR2LCB309t  11MAR92LCB3101  11MAR92LCB3111
Keystone/NEA Number: 91TT160C01-01 91TT160C01-02 91TT160C01-05
Custoiner Number: D358 D38s D40S
Sample Description: Sucker Sucker Sucker
Units p&/g (ppt) pe/g (op) pe/g (ppY)
Total TCDD 2.15 0.30 2.35
Total PeCDD 3.15 1.65 198
Total HxCDD 1.12 3.61 2.78
Total HpCDD 1.83 3.28 4.38
Furans ‘
Total TCDF 6.41 16.8 12.9
Total PeCDF 1.13 2,51 1.18
Total HXCDF 1.17 - 1.89 0.95
Total HpCDF 1.53 . 1.94 2.52

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit,
2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2b



Date received:

October 16,18, 22, 28 and November 20, 1991

Client name: Tetra Tech -
Laboratory Project Number: 91TT16-280C01, 91TT20NV01
Customer Project Number: 8526-06 ‘
MS File Number: 1IMAR92LCB3051 11MAR9ZLCB3061  11MAR92LCB3071
Keystone/NEA Number: ‘91TTI80C01-05  91TT220C02:08  91TT220C02-10
Customer Number: D288 D248 D235
Sample Description: Sucker Sucker Sucker
Units pg/s (ppt) pg/g (ppY) pe/g (ppY)
Dioxins
Total TCDD 35 3.36 2.69
Total PeCCDD ND/EDL=0.11 0.85 0.26
Total HxCDD 363 223 1.54
Totat HpCDD 7.30 5.74 1.90
Furans
Total TCDF 1.95 7.34 6.07-
Total PeCDF 2.15 1.14 0.76
Total ExCDF 2.7 1.21 0.38
Total HpCDF 2.23 | 1.53 0.22

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2¢
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SUMMARY OF ANALYTICAL RESULTS
SR s

A

Date received: . October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT16-280C01, 91TT20NVO1
Customer Project Number: 8526-06
MS File Number: 11IMAR92LCB3141 1IMAR92LCB3151 11MAR921.CB3161
Keystone/NEA Number: 91TT280C02-01RX  91TT280C02-02RX  91TT280C02-03RX
Customer Number: D19s D158 DsS
Sample Description: Sucker Sucker Sucker
Units pg/g (opt) pe/g (ppt) pa/g (ppr)
Dioxi
Total TCDD 3.79 2.65 2.71
Total PeCDD 5.06 - 4,50 4.36
Total HxCDD 7.65 | 742 7.01
Total HpCDD 5.48 . 453 3.85
Furang
Total TCDF B.69 6.00 6.03
Total PeCDF 244 2.56 C 247
Total HxCDF 121 093 0.90
Total HpCDE

Notes:

0.89 - 0.26 0.45

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2d



SUMMARY OF ANALYTICAL RESULTS

Date received: QOctober 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT16-280C01, 91TT20NVO1
Customer Project Number: 852606
MS File Number: 1IMARS2LCB3171  20MAR92LCB2201  11MAR92LCB3081
Keystone/NEA Number: 91TT280C02-04RX  91TT280C02-13RX  91TT20NV01-01
Customer Number: D8s D10S D20
Sample Description: Sucker Sucker Sucker
Units pg/g (ppt) pe/g (ppY) pE/g (ppt)
D-mxm-s. i f
Total TCDD 324 52.6 3.11
Total PeCDD 4,90 7.22 0.18
Total HxCDD 8.03 102 1.36
Total HpCDD 4,33 5.76 2.66
Furans :
Total TCDF 7.97 7.82 3.51
Total PeCDF 2.69 4,232 0.47
Total HxCDF 0.36 2.25 0.61
Total HpCDF 0.92 1.23 0.41

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table Ze



SUMMARY OF ANALYTICAL RESULTS

Date received: Qctober 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech : '
Laboratory Project Number: 91TT16-280C01, 91TT20NVO1
Customer Project Number: 8526-06 :

MS File Number: 11MAR92LCB3031  1IMARSZLCB3021 ~ 11MAR92LCB3041

Keystone/NEA Nurnber: 91TT160C01-MB2  91TT180C01-MB2 91TT280C02-MB1RX
Customer Number: '
Sarmple Description: Method Blank =~ Mocthod Blank . Method Blank
Units : % ' % %
foxj .
13C-2378-TCDD 29 - 29 59
13C-12378-PeCDD 35 38 _ 71
13C-123478-HxCDD 31 3 (]
13C-123678-HxCDD 36 39 72
13C-1234678-HpCDD 34 34 68
‘ 13C-0CDD 29 22 53
Furans
13C-2378-TCDF 30 31 62
13C-12378-PeCDF 27 28 54
13C-23478-PeCDF 27 28 56
13C-123478-HxCDF 32 32 62
13C-123678-HxCDF 29 31 61
13C-234678-HxCDF 24 23 53
13C-123789-HxCDF 32 30 63
13C-1234678-HpCDF 25 25 49
13C-1234789-HpCDF 33 32 ' 66
37C14-2378-TCDD 41 37 N 84

Notes: .
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Table 3a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT16-280C01, 91TT20NVO1
Customer Project Number: 8526-06 -

MS File Number: 1IMARSZLCB309T 11MARS2ZLCB3101 11MARS2LCB3111

Keystone/NEA Number: 91TT160C01-01 91TT160C01-02 91TT160C01-05
Customer Number: D35S D38S D408
Sample Description: Sucker Sucker Sucker
Units % % %
Dioxi
13C-2378-TCDD 35 39 23
13C-12378-PeCDD 23 52 31,
13C-123478-HxCDD 42 47 30
13C-123678-HxCDD 97 47 32
13C-1234789-HpCDD 46 ' 50 29
13C-0CDD 39 43 21
Furans
13C-2378-TCDF 38* 44> 27*
13C-12378-PeCDF 34 37 22
13C-23478-PeCDF 35 38 23
13C-123478-HxCDF 39 44 31
13C-123678-HxCDF 36 41 27
13C-234678-HxCDF )] 37 : 21
13C-123789-HxCDF 40 44 24
13C-1234678-HpCDF 37 39 22
13C-1234789-HpCDF 45 50 28
Clean-Up Recovery Standard :
37C14-2378-TCDD _ 47 52 _ 31

Notes:
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column,

Table 3b



SUMMARY OF ANALYTICAL RESULTS

PR R R

Date received: QOctober 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech -
Laboratory Project Number: 91TT16-280C01, 91TT20NV01
Customer Project Number: 8526-06

MS File Number: 1IMAR92LCB3051  11MAR92LCB3061  11MAR92LCR3071
Keystone/NEA Number: 91TT180C01-05 91TT220C02-08 91TT220C02-10
Customer Number: D28S D24S c238
Sample Description: - Sucker Sucker . Sucker
Units % % %

13C-2378-TCDD 26 28 27
- 13C-12378-PeCDD 36 37 35
13C-123478-HxCDD 30 3 30
13C-123678-HxCDD 34 35 34
13C-1234789-HpCDD 31 33 33
13C-0CDD _ 13 20 ' 19

Furang ,
13C-2378-TCDF 32+ ' 31> 31>
13C-12378-PeCDF 26 27 26
13C-23478-PeCDF 27 28 27
13C-123478-HxCDF 29 29 30
13C-123678-HxCDF 28 29 27
13C-234678-HxCDF 5 13 12
13C-123789-HxCDF 28 31 30
13C-1234678-HpCDF 25 26 26
13C-1234789-HpCDF 31 34 : 34

Clean-Up Recovery Standard

37C14-2378-TCDD 4 ' 43 41

Notes:
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Tabie 3¢



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT16-280C01, 91TT20NVO1
Customer Project Number: 8526-06

MS File Number: 11MAR9ZLCB3141  11MAR92LCB3151 11MARS2LCB3161
Keystone/NEA Number: 91TT280C02-01RX  91TT280C02-02RX  91TT280C02-03RX
Customer Number: D198 D155 D6S
Sample Description: Sucker Sucker . Sucker
Units % % %

Dioxi

13C-2378-TCDD 64 69 66
13C-12378-PeCDD 78 87 84
13C-123478-HxCDD 67 73 75
13C-123678-HxCDD 73 75 78
13C-1234789-HpCDD 65 74 79
13C-OCDD 43 59 65

Furans
13C-2378-TCDF T2* 76* T5*
13C-12378-PeCDF 59 64 64
13C-23478-PeCDF 61 65 65
13C-123478-HxCDF 66 70 70
13C-123678-HxCDF 61 60 61
13C-234678-HxCDF 50 : 51 53
13C-123789-HxCDF 64 68 68
¥3C-1234678-HpCDF 57 &4 67
13C-1234789-HpCDF 67 77 80

Clean-Up Recovery Standard

37C4.2378-TCDD 84 - 86 90

Notes:
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Table 3d



Date received:

SUMMARY OF ANALYTICAL RES

ULTS
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October 16,18, 22, 28 and November 20, 1991

Client name: Tetra Tech .
Laboratory Project Number: 91TT16-280C01, 91TT20NVO1
Customer Project Number: 8526-06 .
MS File Number: 1IMAR92LCB3171  20MAR92LCB2201  11MAR92LCB3081
Keystone/NEA Number: 91TT280C02-04RX  91TT280C02-13RX  91TT20NVO1-01
Customer Number: D8S D10S © D20
Sample Description: Sucker Sucker Sucker
Units % pe/g (ppt) - %
Diogi
13C.2378-TCDD 61 83 28
13C-12378-PeCDD 79 85 34
13C-123478-HxCDD 70 64 32
13C-123678-HxCDD 70 63 33
13C-1234789-HpCDD 73 73 33
13C-0CDD 64 47 21
Furans
© 13C-2378-TCDF 71* 60* 34>
13C-12378-PeCDF 56 25 27
13C-23478-PeCDF 57 94 27
13C-123478-HxCDF 60 68 28
13C-123678-HxCDF 39 55 28
13C-234678-HxCDF 47 54 15
13C-123789-HxCDF 62 68 29
_ 13C-1234678-HpCDF 61 62 25
13C-1234789-HpCDF 7 86 34
Clean-Up Recovery Standard
37C14-2378-TCDD 88 79 41
Notes:

1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Table 3e
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SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech
Laboratory Project Number: 01TT16-280C01, 91TT20NVO1
Customer Project Number: 8526-06

MS File Number: 1IMAR9ILCB3121  28MARS2LCB3011

Keystone/NEA Number: 91TT160C01-02MS  91TT160C01-02MSd
Customer Number: D388 D388
Sample Description: Sucker Sucker
Units ' % %
Dixi
13C-2378-TCDD 43 51
13C-12378-PeCDD - 57 63
13C-123478-HxCDD 55 40
13C-123678-HxCDD 50 54
13C-1234789-HpCDD 55 15
13C-QCDD 45 6
Furans
13C-2378-TCDF ' 48+ 63*
13C-12378-PeCDF 42 39
13C-23478-PeCDF 43 33
13C-123478-HxCDF 50
13C-123678-HxCDF - 46 31
13C-234678-HxCDF 38
13C-123789-HxCDF 49 6
13C-1234678-HpCDF 40 12
13C-1234789-HpCDF 55 8
Clean-Up Recovery Standard
37C14-2378-TCDD 65 : 93

Notes:
1. Recoveries highlighted with an asterisk (*} are from a DB-225 column.

Table 3f
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SUMMARY OF ANALYTICAL RESULTS
i

Date received: September 26, 27 and October 5, 1991
: Client name: Tetra Tech -
Laboratory Project Number: 91TT26SP01
Customer Project Number: STA. D35
MS File Number: 11MAR91LCB3101 11MAR9ILCB3121
Keystone/NEA Number:  91TT160C01-02 91TT160C01-02MS
Sample Description: Measured  Spiked Spiked  Theoretical Measured )
Levels Levels* Levels** Levels Levels  Recy.
Units pg/g (ppt) P8 pe/g(pp)  pw/z (oPY pE/spp) %
Dioxi
2378.-TCDD 1.38 200 - 9.97 11.35 13.0 114
12378-PeCDD 0.72 1079 53.81 54.53 52.5 96
123478-HxCDD 0.33 904 45.09 45.42 518 114
123678-HxCDD 0.81 388 4429 45.10 66.4 147
123789-HxCDD 0.38 783 39.05 39.43 40.2 102
1234678-HpCDD 241 1012 50.47 52.88 61.2 116
OCDD 4,12 1909 95.21 99,33 123 124
Furans
2378-TCDF 114 188 29.38 20.78 25.7 124
12378-PeCDF 0.23 931 46.43 46.66 65.2 140 .
23478-PeCDF 0.72 880 43.89 4461 62.4 140
123478-HxCDF 0.27 950 47.38 47.65 76.3 160
123678-HxCDF 0.36 934 46.58 - 46.94 75.6 161
234678-HxCDF 2.69 904 45.09 47.78 71.5 162
123789-HxCDF 0.18 960 47.88 48.06 714 149
1234678-HpCDF 1.79 897 44.74 46.53 61.3 132
1234789-HpCDF 0.15 948 - 47.28 4743 57.7 122
OCDF 0.6% 1842 " 91.87 92.56 112 121

Notes:

spiked into the sample -02MS.

2. Concentrations marked with a double asterisk (**) are the spike levels expressed as pg/g (ppt)

for a sample weight of 20.051 grams.

Table 4a

1. Concentrations marked with an asterisk (*) are the absolute amount of each native analyte



Date received:  September 26, 27 and October 5, 1991
‘ Client name:  Tetra Tech -
Laboratory Project Number: 01TT265P01
Customer Project Number: STA. D35

MS File Number: 11MAR91LCB3101 31IMAR92LCB2071 .
Keystone/NEA Number:  91TT265P01-02 91TT160C01-02MSd
Sample Description: Measured  Spiked Spiked  Theoretical Measured %
Levels Lavels® Levely» Levels Lavels Recy.
{Ses Note #3.)
Urits pe/g (opY) P8 pe/z(pp)  pe/g (ppY) gl %
Dioxi
2378-TCDD 1.38 200 9.67 11.05 19.4 176
12378-PeCDD 0.72 1079 52.18 52.90 65.7 124
123478-HxCDD 0.33 904 437 44,04 54.6 124
123678-HxCDD 0.81 288 42.94 43,75 74.4 170
123789-HxCDD 0.38 783 37.86 38.24 66.6 174
1234678-HpCDD 241 1012 43.94 51.35 82.7 161
OoCDD 412 - 1909 92.31 96.43 256 265
Furans
2378-TCDF il4 188 9.09 2049 23.8 116
12378-PeCDF 023 931 45.02 435,25 65.5 145
23478-PeCDF 0.72 880 42,55 4327 802 - 185
123478-HxCDF 0.27 950 4594 46,21 75.4 163
123678-HxCDF 0.36 934 45.16 45,52 74.8 164
234678-HxCDF 2.69 504 43.711 4640 87.7 189
123789-HxCDF 0.18 960 46.42 46.60 79.9 171
1234678-HpCDF 1.79 897 43.38 43,17 102 226
1234789-HpCDF 0.15 948 45.84 45.99 67.5 147
OCDF 0.69 1842 89.07 89.76 139 155
Notes: -
1. Concentrations marked with an astarisk (*) are the absolute amount of each native analyte
spiked into the sample -02MSd.

2. Concentrations marked with a double asterisk (**) are the spike levels expressed as pg/g (ppt)
for a sample weight of 20.680 grams,

3. The Marrix Spike Duplicate sample was subject to unusual chemical contarnination in all five groups.
Reported concentrations should be considered ESTIMATES ONLY.

Table 4b
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SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT26SP01
Customer Project Number: STA. D35
MS File Number: 1IMAR9ILCB3121 11MAR9ILCB3131 - Relative
Keystone/NEA Number: 91TT160C01-02MS  91TT160C01-02MSd Percent
Sampie Description: ' Sucker Sucker Difference
Units pe/g (ppt) pg/g (ppo) %
[ i .
2378-TCDD 13.0 19.4 40
12378-PeCDD 525 65.7 22
123478-HxCDD 51.8 54.6 5
123678-HxCDD 66.4 74.4 11
123789-HxCDD 40,2 66,6 49
1234678-HpCDD 61.2 82.7 30
OCDD 123 256 70
Firans
2378-TCDF 25.7 . 23.8 -8
12378-PeCDF 65.2 65.5 0
23478-PeCDF 62.4 - 80.2 25
123478-HxCDF 76.3 754 -1
123678-HxCDF 75.6 74.8 -1
234678-HxCDF 115 871.7 12
123789-HxCDF 714 79.9 11
1234678-HpCDF 61.3 102 50
1234789-HpCDF 57.7 67.5 16
OCDF 112 22

Table 4¢
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CASE NARRATIVE

I. SAMPLE DESCRIPTION

Five carp samples were received for PCDD/PCDF analysis under Chain-of-Custody on
October 16, 18, and 22, 1991. The samples were.in good condition upon receipt, and were stored
in a freezer maintained at -21°C until analysis. The samples were thawed slightly, ground, then
immediately returned to the freezer. The ground tissues were extracted in two sets on January 10
and February 5, 1992, and analyzed on a DB-5 column on February 27 and 29, 1992.
Confirmation analyses were on a DB-225 column on February 16, 1992.-

Two laboratory method blanks and a matrix spike and matrix spike duplicate were also
analyzed with this sample set. |

II. ANALYSIS REQUEST

The analytical test requested for this sample set_ﬁzas as follows: -

LABID NUMBER ANALYSIS

91TT160C01 EPA Method 1613x 1.0 ppt (tetras)
S1TTI80C01 . EPA Method 1613x : 1.0 ppt (tetras)
91TT220C02 EPA Method 1613x 1.0 ppt (tetras)

II. SAMPLE ANALYSIS SUMMARY
A, Background

Keystone/NEA's Center for Analytical Mass Spectrometry has analyzed this set of samples
by High Resolution Gas Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS)
according to EPA Method 1613x. Deviations from the promulgated Method 1613 are described
below. '

B. Analytical Methodology

The extraction and sample clean-up followed general guidelines outlined in EPA Method
8290. (Method 1613 does not cover extraction of fish tissue.) Instrumental analyses were done



by EPA Method 1613. All instrument calibration solutions (CS1 through CS35) were prepared and
certified by an independent laboratory (Cambridge Isotope Labs), and conform to EPA Method
1613 levels. The spiking levels for Internal Standard, Recovery Standard, and native analytes are
identical to those specified in EPA Method 1613. :

Slight modifications have been made to EPA Method 1613 to improve efficiency and
accuracy during the data validation steps, and to reduce the occurrence of sample contamination
with native 2378-TCDD. The modifications included here are consistent with procedures outlined
in other EPA methods (Method 8280, Method 8290, Method 23, SAS CLP work, etc.), or have
been suggested by NCASI. The modifications are outlined below:

Clean-Up Recovery Standard Spiking Levels EPA Method 1613 calls for spiking the
sample extracts with 800 pg of 37C1-2378-TCDD immediately prior to the clean-up procedure.

That level has been reduced to 200 pg, as suggested by NCASI. The purpose of this change is to
reduce the occurrence of false positives due to native contarnination in the 322 channel.

Standard Preparation and Spiking ~ To prevent changes in concentration due to solvent losses,
the standards for these analyses have been prepared in tetradecane. Internal Standards and PAR

solutions are dissolved in acetone immediately prior to spiking an aqueous matrix.

Con(Cal Acceptance Criteria EPA Method 1613 lists separate and different acceptance
criteria for each of the seventeen native analytes, for the fifteen Internal Standards, and for the

Clean-Up Recovery Standard. Those acceptance criteria have been simplified by adopting EPA
Method 8290 acceptance criteria.

Reporting Sample specific Estimated Detection Limits (EDLs), analyte concentrations below
the LMCL, and Estimated Maximum Possible Concentrations (EMPCs) have been calculated and
reported according to standard EPA methods. (Method 1613 does not specify how these values
should be calculated and/or reported, but instead reports only the Lower Method Calibration Limits
(LMCL). In addition, analyte recoveries in the PAR samples are reported as the total amount of
analyte recovered from the original sample, rather than as a concentration in the final extract.

C. Calcuiations and Reporting

Positive Identification Where a peak has been positively identified as one of the 2378-
substituted PCDD/PCDF isomers by passing all the QA criteria (retention times, analyte isotope
ratios, and signal-to-noise), a concentration has been calculated in the usual manner and reported in




the attached tables. In cases where the réported concentration falls below the LMCL or above the
UMCL, it should be considered an estimate only.

Estimated Maximym Possible Concentration Where a peak has passed all the QA criteria
except for the analyte isotope ratios, there may be co-eluting contaminants or other chemical
interferences. In such cases, a concentration has been calculated in the usual manner, but reported

as an Estimated Maximum Possible Concentration (EMPC).

Analyte Not Detected Where the Chromatogram is characterized by the absence of peaks in .
both native channels (at the appropriate retention times), or where a peak is present in one or both
channels, but does not pass the signal-to-noise criteria of 2.5:1, the analyte cannot be positively
identified and may be reported as Not Detected at or above the sample specific Estimated Detection
Limit (ND/EDL). A data-review specialist has inspected each one individually and calculated an
EDL based on the reporting requirements specified in EPA method 8290. Hard copies of the
calculations are included in the sample data packet.

Calibration Limits = A series of three Lower Method Calibration Limits (LMCLs) and three
Upper Method Calibration Limits (UMCLSs) can be calculated based on a sample size of 20 grams.
The equations used are as follows: ' '

1y - LMCL = (Lowest Instrument Calibration Pt) x (Final Volume) -
(Sample Size)

2 - UMCL = (Hi I nt Calibration Pt inal Volume
(Sample Size)

The Lowest and Highest Instrument Calibration Points (LICPs and HICPs) vary with each
homologue group. For a sample size of 20 grams:

T
F

Tetra 0.5/200 pg/uL. 0.5 pg/g 200 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg/uL. 1.0 pg/g 1,000 pg/g
Octa 5.0/2,000 pg/pL 50pg/g 2,000 pg/s

Note: pg/g =ppt and pg/L =ppq
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D. Results

General Carp results are based on the initial weight of the sample (approximately 20 grams).
All results are reported to three significant figures. Laboratory Method Blank results are also based
on a theoretical sample size of 20 grams. Reported results (concentrations and recoveries) for the
2378-TCDF are from a DB-225 column, and have been highlighted with an asterisk (*), All other
results are from a DB-5 column.

Sample Results The 2378-TCDD was present at concentrations ranging from 1.28 ppt
(sample D38C), to 2.10 ppt (sample D40C). The 2378-TCDF was present at concentrations
ranging from 4.37 ppt (sample D24C) to 12.2 ppt (sample D40C).. Two samples contained
OCDD at concentrations that differed significantly from the method blank. Samples D28C and
D24C contained 30.6 ppt and 20.1 ppt OCDD, respectively.

Most of the remaining 2378-substituted isomers were either consistently present at trace
levels below or near the Lower Method Calibration Limit or were Non-Detect. (See Tables 1a -
1c.)

Samples D28C and D24C contained significant levels of chlorinated diphenyl ether (DPE)
contamination that could niot be removed even after additional clean-up procedures. The 2378-
TCDF concentrations are from a DB-225 capillary column and are not affected. The remaining
2378-substituted furans which are affected by co-eluting diphenyl ethers are coded "EMPC/D".
Non-2378-substituted furans which had significant contributions from the DPEs are not included
in the "Homologue Group Totals". The dioxin concentrations are not affected.

The Relative Percent Differences between laboratory duplicate analyses were within method
requirements (25%) for all of the analytes tested.

The percent lipids reported for sample D38C is 1.5%, which is the percentage
determination for that specific analysis. That tissue sarnple was also used for Matrix Spike and
Matrix Spike Duplicate samples, and the average percent lipids for the three aliquots of D38C was
3.3%. The difference is likely due to inhomogeniety of the sample. '

* IV. QUALITY CONTROL

A. Project Quality Control

No special quality control measures specific to this project were required or requested.



B. Instrument Quality Control

Conventional instrument quality control measures were applied for the analysis of these
samples. The HRGC and HRMS systems' initial calibrations were verified immediately prior to
and following analysis by injection of appropriate standards. One instrument blank was run prior
to the laboratory Method Blank. Documentation of initial and continuing calibrations, and GC and
MS resolution checks can be found in the "QUALITY CONTROL DOCUMENTS" section of this

report.

Contipuing Calibration The Continuing Calibration Standard (ConCal) was analyzed prior
to and after this analysis set. The ConCal following this analysis set.showed percent deviations
above the recommended limits for the !3C-Labeled Internal Standards for the TCDF, PeCDF, and
PeCDD groups. These deviations would affect the accuracy of the calculated recoveries of the
13C-Labeled Internal Standards in the samples.

Examination, however, of the 13C-Labeled Internal Standards in sample -06RX, when
calculated as a ConCal, shows these same three groups to be well within the the tolerances of the
method at the time their data was acquired. The "% Deviation" for the 13C-2378-TCDF, for
example, is calculated to be -1%, while the 13C-12378-PeCDF and 13C-12378-PeCDD are
calculated to be -1% and +4%, respectively. This indicates that the deviations exhibited by the
following ConCal occurred as a result of drift following analysis of these samples.

An alternative approach would be to use the average of the beginning and ending ConCal
RRF's to calculate the specifically affected analytes. However, because of the calculations
discussed above, this approach is believed to be less accurate.

C. Laboratory Quality Control

Laboratory Method Blank  Two method blanks were analyzed with this set of samples to test -
for laboratory contamination. Their treatment in the laboratory was identical in all respects to that
of the actual samples. The data are included in the "QUALITY CONTROL DOCUMENTS"
-section of this report.

The laboratory method blanks were Non-Detect for all PCDD and PCDF isomers at the
LMCL of 0.5 ppt (tetras), 1.0 ppt (pentas, hexas, heptas), and 5.0 ppt (octas). Many of the
analytes, however, had sample specific EDL's significantly lower than the LMCL, ranging from
0.12 ppt to 0.30 ppt. Nine analytes were present in one or both method blanks at levels below the
LMCL, and would not normally be reported under Method 1613, but are included for your review.



D. Quality Control Review

All of the data have been reviewed by the scientist performing the analysis, by the Director
of the Center for Analytical Mass Spectrometry, and the Quality Assurance Officer. All of the
quality control and sample-specific information in the package is complete and mests or exceeds the
minimum requirements for acceptability.

e &317 L. Meek,

%m Chambos 3] M/ 72 _&Qa? 3-/0-92.

Laura Chambers " Peggy L. Meek . Dats
Sr. Scientist Wet Lab Supervisor
Center for Analytical Mass Spccu'omctry Center for Analytical Mass Spectrometry
f///W J /4 U Q. Keeeees,  3/iC[92.
Wllha.mH Chambers Jeff Sprenger ' Date
QA Officer
Ccntcr for Analytical Mass Spectrometry Keystone/NEA
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Date received: October 16, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT160C02, 91TT180CO1 and 91TT220C01
Customer Project Number: 8526-06
MS File Number: 27FEBQILCBY0S1  20FEB92LCB301L  29FEB92LCB3021
Keystone/NEA Number: 9ITTI60C01-MBl  91TT160C01-03 91TT160C01-04
Customer Number: 8526-06 D35¢C D40C
Sample Description: Method Blank Carp Carp
Units pe/g (ppt) pe/g (opt) p/g (ppt)
2378-TCDD ND/EDL=0.14 132 2.10
12378-PeCDD 0.19 EMPC=1.11 EMPC=1.68
123478-HxCDD ND/EDL=0.23 EMPC=0.62 EMPC=0.40
123678-HxCDD ND/EDL=0.19 EMPC=1.53 1.93
" 123789-HxCDD ND/EDL=0.19 EMPC=0.21 EMPC=0.27
1234678-HpCDD 0.78 3.42 4.39
OCDD 10.2 12.3 1.54
Furans
2378-TCDF ND/EDL=0.14 9.53% 12.2*
12378-PeCDF ND/EDL=0.17 0.29 0.39
23478-PeCDF ND/EDL=0.18 EMPC=0.73" 0.96
123478-HxCDF EMPC=0.14 EMPC=0.23 EMPC=0.19
123678-HxCDF - 0.14 0.18 - 0.16
2345678-HExCDF 0.28 EMPC=0.33 EMPC=0.40
123789-HxCDE - ND/EDL=0.28 ND/EDL=0.21 ND/EDL=0.12
1234678-HpCDF 0.21 0.40 EMPC=0.27
1234789-HpCDF EMPC=0,14 0.12 ND/EDL=0.16
OCDF 1.13 0.84 ND/EDL=0.52
Percent Lipids 3.9 6.9

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.
3. EMPC/D = Estimated Maximum Possible Concentration with Diphenyl Ether interferences. .
4. Concentrations marked with an asterisk (*) are from a DB-225 column..

Table 1a
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Date received: October 16 and 18, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT160C02, 91TT180C01 and 91TT220C01
Customer Project Number: 8526-06
MS File Number: 20FER92LCB3031  27FEB92LCBS061  29FEB92LCB3061
Keystone/NEA Number: OITT160C01-07  91TTIB0COI-MBRX 91TT180CO1-06RX
Customer Number: D3sC D28C
Sample Descripdon: Carp Method Blank Carp
Units pg/g (ppt) p8/g (opY pe/g (ppt)
Dioxi
2378-TCDD 1.28 ND/EDL=0.12 1.64
12378-PsCDD EMPC=0.84 ND/EDL=0.30 EMPC=1.77
123478-HxCDD 0.26 EMPC=0.15 1.i8
123678-HxCDD 0.73 0.28 3.73
123789-HxCDD EMPC=0.12 0.27 ND/EDL=0.36
1234678-HpCDD 1.59 0.60 9.50
OCDD 2.71 1.29 30.6
Furans
2378-TCDF 7.60* ND/EDL=0.12 4.89*
12378-PeCDF 0.21 - ND/EDL=022 EMPC=0.57
23478-PeCDF 046 ND/EDL=0.25 1.37
123478-HxCDF 0,12 ND/EDL=0.18 0.52
123678-HxCDF EMPC=0.09 ND/EDL=0.18 EMPC=0.42
234678-HxCDR 0.26 EMPC=0.36 EMPC/D=3.50
123789-HxCDF EMPC=0.05 ND/EDL=0.30 ND/EDL=0.34
1234678-BpCDF EMPC=0.18 EMPC=0.17 131
1234789-HpCDF ND/EDL=0.56 ND/EDL=0.12 ND/EDL=0.18
’ OCDF ND/EDL=(.29 ND/EDL=0.30 2.45
Percent Lipids 1.5 2.9

Notes:

1. ND/EDL = Analyts Not Detected at or above the sample specific Estimated Detection Limit, -
2. EMPC = Estimated Maximum Possible Conceniration.

3. EMPC/D = Estimated Maximum Possible Concentration with Diphenyl Ether interferences.

4. Concentrations marked with an asterisk (*} are from a DB-225 column.

Table 1b
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Date received: October 22, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT160C02, 91TT180C01 and 91TT220C01
Customer Project Number: 8526-06
MS File Number: 29FEB92LCB3071
Keystone/NEA Number: 91TT220C01-07RX
Customer Number: D24C
Sample Description: ‘ Carp
Units pg/g (pot)
Dioxi
2378-TCDD 1.57
12378-PeCDD EMPC=1.89 .
123478-HxCDD EMPC=1.45
123678-HxCDD 4,32
123789-HxCDD 0.50
1234678-HpCDD 9.81
OCDD 20.1
Furang
2378-TCDF 437
12378-PeCDF 0.76
23478-PeCDF 1.37
123478-HxCDF 0.66
123678-HxCDF 0.57
234678-HxCDF EMPC/D=5.70 .
123789-HxCDF ND/EDL=0.30
1234678-HpCDF 0.75
1234789-HpCDF ND/EDL=0.11
QCDF EMPC=0.86
Percent Lipids 6.2

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.

3. EMPC/D = Estimated Maximum Possible Concentration with Diphenyl Ether interferences.
4, Concentrations marked with an asterisk (*) are from a DB-225 column.

Table 1c



. SUMMARY OF ANALYTICALRESULTS

Date received: October 16, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT160C02, 91TT180C01 and 91TT220C01
Customer Project Number: 8526-06
MS File Number: 27FEB%2LCBY0S1  29FEBS2LCB3011  29FEB92LCB3021
Keystone/NEA Number: 91TTI60C01-MB1  91TT160C01-03 91TT160C01-04
Customer Number: 8526-06 D33C D40C
Sample Description: Method Blank Carp Carp
Units o8/g P8 pgfg
Dioxins
Total TCDD 1.74 2.28 3.76
Total PeCDD 0.19 ND/EDL=0.16 ND/EDL=0.24
Total HxCDD ND/EDL=0.19 ND/EDL=0.48 191
Total HpCDD 1.61 431 439
Furans
Total TCDF 043 9.90 12.9
Total PeCDF ND/EDL=0.17 0.67 1.34
Total HxCDF 0.43 0.72 043
Total HpCDF 0.43 1.00 0.32

Notes:

1. ND/EDL = Analyte Not Detzcted at or above the sample specific Estimated Detection Limit.

Tabie 2a
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| SUMMARY OF ANALYTICAL RESULTS o

‘Date received: October 16 and 18, 1991
Client name: Tetra Tech .
Laboratory Project Number: 91TT160C02,91TT180C01 and 91TT220C01
~ Customer Project Number: 8526-06
MS File Number: 29FEB92LCB3031  27FEB92LCB9061  29FEB92LCB3061
Keystone/NEA Number: 91TTI60C01-07  9ITTISCCOI-MBRX 91TT180C01-06RX
Customer Number: D3gC D28C
Sample Description: Carp Method Blank | Carp
Units pg/g (ppo) p&/g (ppt) pe/g (ppY)
- Dioxi
Total TCDD 2.91 1.63 275
Total PeCDD ND/EDL=0.19 2.50 1.59
Total HxCDD 1.00 147 6.41
) Total HpCDD 1.59 1.06 118
Furans _
Total TCDF 8.55 0.50 4,57
Total PeCDF 0.77 ND/EDL=0.22 1.59
Total HxCDF 0.66 ND/EDL=0.13 297
Total HpCDF ND/EDL=0.56 ND/EDL=0.12 3.57

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit,

Table Zb



Date received:

October 22, 1591

Client name: Tetra Tech
Laboratory Project Number: 91TT160C02, 91TT180C01 and 91TT220C01
Customner Project Number: 8526-06
MS File Number: 20FEB92LCB3071
Keystone/NEA Number:' 91TT220C01-07RX
Customer Number: D24C
Sample Description: Carp
Units pe/g (ppt)
Digxi
Total TCDD 338
Total PeCDD 191
Total HxCDD 6,87
Total HpCDD 116
Furans
Total TCDF 8.49
Total PeCDF 2.59
Total HxCDF 1.60
Total HpCDF 0.95

Table 2¢
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Date received: October 16, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT160C02, 91TT180C01 and 91'1‘1‘220C01
Customer Project Number: 8526-06

MS File Number: 27FEB92LCB90S1  29FEB92LCB3011  29FER92LCR3021

Keystone/NEA Number: 91TT160C01-MB1  91TT160C01-03 91TT160C01-04
Customer Number: - 8526-06 D35C D40C
Sample Description: Method Blank Carp . Carp
Units % % %
Digxi |
13C-2378-TCDD 54 61 61
13C-12378-PeCDD 75 84 82
13C-123478-HxCDD 59 66 68
13C-123678-HxCDD 66 82 84
13C-1234678-HpCDD 51 67 61
13C-OCDD 31 42 32
Furans
13C-2378-TCDF 68 91* g7*
13C-12378-PeCDF 74 70 70
13C-23478-PeCDF 69 T . 69
13C-123478-HxCDF i 69 69 _ 49
13C-123678-HxCDF 3 12 - 74
13C-234678-HxCDF 45 35 41
13C-123789-HxCDF ’ 70 67 65
13C-1234678-HpCDF 61 62 56
13C-1234789.-HpCDF 70 68 ' 57
37C14-2378-TCDD 72 82 A <

Notes: - :
1. Concentrations marked with an asterisk (*) are from a DB-225 column,

Table 3a
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Date received: October 16, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT160C02, 91TT180C01 and 91TT220C01
Customer Project Number: 8526-06
MS File Number: 29FER92ILCB3031  29FEBO2LCB3041  29FEB92LCB3051
Keystone/NEA Number: SITTI6OCH1-07  91TTI60CO1-07TMS  91TT160C01-07MSd
Customer Number: D38C D3sc D3sC
Sample Descripton: Carp Carp Carp
Units % % %
Diozi
13C-2378-TCDD 59 56 59
13C-12378-PeCDD 93 89 86
13C-123478-HxCDD 70 73 74
13C-123678-HxCDD 85 76 73
13C-1234789-HpCDD 69 63 68
13C-OCDD 47 45 45
Eurang
13C-2378-TCDF B5% T9* 81*
13C-12378-PeCDF 78 76 76
13C-23478-PeCDF 77 73 75
13C-123478-HxCDF 68 69 - 68
13C-123678-HxCDF 66 67 65
13C-234678-HxCDF 47 44 42
13C-123789-HxCDF 63 65 64
13C-1234678-HpCDF 63 59 61
13C-1234789-HpCDF 71 67 71
Clean-Up Recovery Standard
37C14-2378-TCDD a1 79 7
Notes:

L, Concentrations marked with an asterisk (*) are from a DB-225 column.

Table 3b
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Date received: October 18 and 22, 1991
Client name: Tetra Tech
Laboratory Project Number: 91TT160C02, 91TT180C01 and 91TT220C01
Customer Project Number: 8526-06

MS File Number: 2IFEB92LCB9061’  29FEB92LCB3061  29FEBS2LCB3071
Keystone/NEA Number: 91TT180CO1-MBRX 91TT180C01-06RX . 91TT220C01-07RX
Customer Number: D28C D24C '
Sample Description: Method Blank Carp ‘ Carp
Units % % %
Dioxi
13C-2378-TCDD 59 74 63
13C-12378-PeCDD 65 104 89
13C-123478-HxCDD 58 71 72
- 13C-123678-HxCDD . 63 - 86 83
13C-1234789-HpCDD 65 77 75
13C-OCDD 44 60 58
Eurang
13C-2378-TCDF 74 89+ 92+
13C-12378-PeCDF 79 100 85
13C-23478-PeCDF 75 97 . 81
13C-123478-HxCDF | 67 78 77
13C-123678-HxCDF 66 75 74
13C-234678-HxCDF 42 50 4
13C-123789-HxCDF 64 n 73
13C-1234678-HpCDF 66 - 70 69
13C-1234789-HpCDF 73 72 69
Clean-Up Recovery Standard

37C14-2378-TCDD 83 9 83

Notes:
1. Concentrations marked with an asterisk (*} are from a DB-225 column.

Table 3¢
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Date received: October 16, 1991
Client name: Tetra Tech
Laboratory Project Number:  91TT160C01
Customer Project Number: 8526-06

MS File Number: 29FEB92LCB3031 29FEB92LCB3041
Keystone/NEA Number:  91TT160C01-07 91TT160C01-07MS
Sample Description: Measured  Spiked Spiked  Theorstical . Measured %
Lavels Levels* Leveis* Levels Levels Recy
Units pg/g (ppt). P8 pe/z opY)  pa/g (ppY) pe/s (P %
Dioi
2378-TCDD 1.28 200 9.94 11.2 17.3 154
12378-PeCDD 0.84 1079 53.6 544 63.3 116
123478-HxCDD 0.26 904 449 452 54.9 122
123678-HxCDD 0.73 388 44.1 448 71.0 158
123789-HxCDD 0.12 783 38.9 9.0 52.2 134
1234678-HpCDD 1.59 1012 50.3 51.9 59.8 115
OCDD 2.7 1909 94.8 97.5 123 126
Furans ,
2378-TCDF 7.60 188 9.34 169 19.1 113
12378-PeCDF 0.21 931 46.3 465 69.8 150
23478-PeCDF 0.46 880 437 442 68.8° 156
123478-HxCDF 0.12 . 950 472 413 59.8 126
123678-HxCDF 0.09 934 464 465 655 141
234678-FHxCDF 0.26 004 449 452 59.5 . 132
123789-HxCDF 0.05 960 47.7 47,7 59.8 125
1234678-HpCDF 0.18 397 44.6 44.7 573 123
1234789-HpCDF -0 948 471 - 47.1 60.8 129
CCDF 0 1842 91.5 91.5 120 131
Notes: .
1. Concentrations marked with an asterisk (*) are the absolute amount of each native analyte
spiked into the sample -07MS.

2. Concentrations marked with a double asterisk (**) are the spike levels expressed as pg/g (ppt)
for a sample weight of 20,129 grams.
3. The measured level of 2378-TCDF is from a DB-225 column.

Table 4a



Date received: October 16, 1991
Client name:  Tetra Tech
Laboratory Project Number:  91TT160C01
Customer Project Number: 8526-06
MS File Number: 29FEB92LCB3031 20FEB92LCB3051
Keystone/NEA Number: 91TT160C01-07 -$1TT160C01-07MSd
Sample Description: Measured  Spiked Spiked  Theoretical ~ Measured %
) Lavels Levels* Lavels®* Levels Levels Recy
Units pe/e (opt) P8 pe/g (bp)  pe/ (ppY pElEeP) %
Digxi ’ »
2378-TCDD 1.28 200 9,19 10.5 152 145
12378-PeCDD 0.34 1079 49.6 504 60.3 120
123478-HxCDD 0.26. 904 41.5 41.8 52.9 . 127
123678-HxCDD 0.73 888 40.8 41.5 64.6 156
123789-HxCDD 0.12 783 36.0 36.1 493 137
1234678-HpCDD 1.59 1012 48.5 48.1 57.6 120
QOCDb 2.1 1909 87.7 . 90.4 115 127
Furans _
2378-TCDF 7.60 188 8.64 16.2 18.7 115
12378-PeCDF 0.21 931 42.3 43.0 65.1 151
23478-PeCDF 0.46 880 404 40.9 61.3 150
123478-HxCDF 0.12 950 43.7 " 438 519 119
123678-HxCDF 0.09 934 429 43.0 593 138
234678-HxCDF 0.26 904 41.5 418 56.2 134
123789-HxCDF 0.05 960 44,1 442 53.8 - 122
12346738-HpCDF 0.18 897 412 41.4 51.5 124
1234789-HpCDF 0.00 . 948 436 43.6 53.1 122
0.00 1842 84.6 84.6 “ 113 134

OCDF

Notes:

1. Concentrations marked with an asterigk (*) are the absolute amount of each native analyte

spiked into the sample -07MSd.

2. Concentrations marked with a double asterisk (**) are the spike leveis expressed as pg/g (ppt)
for a sample weight of 21.764 grams.
3. The measured level of 2378-TCDF is from a DB-225 column.

Table 4b
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Date received: October 16, 1991
Client name: Tewra Tech’
Laboratory Project Number: 91TT160C01
Customer Project Number: 8526-06

MS File Number: 29FEB9ILCB3041  29FERS2LCB3051
Keystone/NEA Number: - 91TT160C01-07MS  91TT160C01-07MSd
Sample Description: Matrix Spike Matrix Spike - RPD
Duplicate
Units - pe/g (ppY) P8/s (ppt) %
Diosi _
2378-TCDD 17.3 152 -13
12378-PeCDD 63.3 60.3 -5
123478-HxCDD 54.9 52.9 _ 4
123678-HxCDD 71.0 64.6 9
123789-HxCDD 52.2 493 -6
1234678-HpCDD 59.8 . 576 4
OCDD 123 115 -7
Furang :
2378-TCDF 19.1 18.7 2
12378-PeCDF 69.8 65.1 7
23478-PeCDF 63.8 61.3 12
123478-HxCDF 59.3 519 - -14
123678-HxCDF 63.5 593 -10
234678-HxCDF 35.5 562 -6
123789-HxCDF 59.8 538 -11
1234678-HpCDF 57.3 51.5 -11
1234789-HpCDF 60.8 53.1 -14
OCDF 120 13 -6

Notes:
1. The measured level of 2378-TCDF is from a DB-225 column,

Table de
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CASE NARRATIVE

I. SAMPLE DESCRIPTION

Seven chub. samples were received for PCDD/PCDF analysis under Chain-of-Custody,
between October 18 and October 28, 1991. The samples were in good condition upon receipt, and
were stored in a freezer maintained at -21°C until analysis. The samples were thawed slightly,
ground, then immediately retumed to the freezer. The ground tissues were extracted in two sets on
January 16, 1992, They were analyzed on a DB-5 column on February 19 and February 26,
1992. Confirmation analyses were on a DB-225 column on February 15, 1992.

Two laboratory method blanks were analyzed with these sample sets. One sample, D24,
was extracted with a matrix spike and a matrix spike duplicate as a measure of laboratory precision
and accufacy. '

II. ANALYSIS REQUEST

The analytical test requested for this set of samples was as follows:

LAB ID NUMBER ANALYSIS -
. 91TT180C01 EPA Method 1613% " {ppt(tetras)
91TT220C02 'EPA Method 1613x 1 ppt (tetras)
91TT280C02 EPA Method 1613x 1 ppt (tetras)
IIT. SAMPLE ANALYSIS SUMMARY
A. Background

Keystone/NEA's Center for Analytical Mass Spectrometry has analyzed this set of samples
by High Resolution Gas Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS)
according to EPA Method 1613x. Deviations from the promulgated Method 1613 are described
below. ' '



B. Analytical Methodology

The extraction and sample clean-up followed general guidelines outlined in EPA Method
8290. ( Method 1613 does not cover extraction of fish tissue.) Instrumental analyses were done
by EPA Method 1613. All instrument calibration solutions (CS1 through CS35) were prepared and
certified by an independent laboratory (Cambridge Isotope Labs), and conform to EPA Method
1613 levels. The spiking levels for Internal Standard, Recovery Standard, and native analytes are
identical to those specified in EPA Method 1613,

Slight modifications have been made to EPA Method 1613 to improve efﬁcmncy and
accuracy during the data validation steps, and to reduce the occurrence of sample contamination
with native 2378-TCDD. The modifications included here are consistent with procedures outlined
in other EPA methods (Method 8280, Method 8290, Method 23, SAS CLP work, etc.), or have
been suggested by NCASIL The modifications are outlined below:

- v ik v EPA Method 1613 calls for spiking the
sample extracts with 800 pg of 37C1-2378-TCDD immediately prior to the clean-up procedure.
That level has been reduced to 200 pg. The purpose of this change is to reduce the occurrence of
false positives due to native contamination in the 322 channel.

Standard Preparation and Spiking ~ To prevent changes in concentration due to sblvent losses,
the standards for these analyses have been prepared in tetradecane. Internal Standards and PAR

solutions are dissolved in acetone immediately prior to spiking aqueous matrices.

ConCal Acceptance Criteria EPA Method 1613 lists separate and different acceptance
criteria for each of the seventeen native analytes, for the fifteen Internal Standards, and for the
Clean-Up Recovery Standard. Those acceptance criteria have been simplified by adopting EPA
Method 8290 acceptance criteria for the continuing calibration.

Reporting Sample specific Estimated Detection Limits (EDLs), analyte concentrations below
the LMCL, and Estimated Maximum Possible Concentrations (EMPCs) have been calculated and
reported according to standard EPA methods. (Method 1613 does not specify how these values
should be calculated and/or reported, but instead reports only the Lower Method Calibration
Limits, LMCL.)



C. Calculations and Reporting

Positive Identification_ Where a peak has been positively identified as one of the 2378-
substituted PCDD/PCDF isomers by passing all the QA criteria (retention times, analyte isotope
ratios, and signal-to-noise), a concentration has been calculated in the usual manner and reported in
the attached tables. In cases where the reportéd concentration falls below the LMCL, it should be

considered an estimate only.

Estimated Maximum Possible Concentration Where a peak has passed all the QA criteria

except for the analyte isotope ratios, there may be co-eluting contaminants or other chemical
interferences. In such cases, a concentration has been calculated in the usual manner, but reported
as an Estimated. Maximum Possible Concentration (EMPC).

Analvte Not Detected Where the Chromatogram is characterized by the absence of peaks in
both native channels (at the appropridte retention times), or where a peak is present in one or both
_channels, but does not pass the signal-to-noise criteria of 2.5:1, the analyte cannot be positively
identified and may be reported as Not Detected at or above the sample specific Estimated Detection
Limit (ND/EDL). A data-review specialist has inspected each one individually and calculated an
EDL based on the reporting requirements specified in EPA method 8290. Hard copies of the
calculations are included in the sample data packet. -

Calibration Limits A series of three Lower Method Calibration Limits (LMCLs) and three
Upper Method Calibration Limits (UMCLs) have been calculated based on a sample size of 20
grams. The equations used are as follows:

(1) LMCL = (Lowest Instrument Calibration Pt) x (Final Volyme)
y (Sample Size} - 7 :
(2) UMCL = (Highest Instrument Calibration Pt) x (Final Volume)
(Sample Size)

The Lowest and Highest Instrument Cahbrauon Points (LICPs and HICPs) vary with each
homologue group. For a 20 gram sample, the LMCL and UMCL are:

Hgmﬂgmsﬁmn_LlCB&ﬂQEELMQL__

Tetra 0.5/200 pg/| 0.5 pe/g 200 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg/ul 2.5 pg/g : 1,000 pg/g
Octa - 5.0/2,000 pg/uL 5.0 pg/g 2,000 pg/g
NOTE: pg/g=ppt



D. Results

General Chub tissue results are based on the initial weight of the sample (approximately 20
grams). All of the reported analyte concentrations are rounded to three significant figures. Percent
lipids are rounded to 2 significant figures. Laboratory Method Blank results are also based on a
theoretical sample size of 20 grams. Reported results for the 2378-TCDF are from a DB-225
column, and are highlighted with an asterisk (*). All other results are from a DB-5 column.

Chub Sample Results Only two analytes were consistently present at levels above the
LMCL. The 2378-TCDF ranged from 22.2 ppt (sample' #D15) to 58.8 ppt (sample D24), and
2378-TCDD ranged from 1.44 ppt (sample D135) to 4.41 ppt (sample #D24). (See Tables 1a - 1d.)
The other fifteen analytes were present only at trace levels below the LMCL.

IV. QUALITY CONTROL
A, Project Quality Control

Project quality control for this set of samples included duplicate matrix spikes of one of the
seven samples, D24,

B. Instrument Quality Control

Conventional instrument quality control measures were applied for the analysis of these
samples. The HRGC and HRMS systems' initial calibrations were verified immediately prior to
and following analysis by injection of appropriate standards. One instrument blank was run prior
to the laboratory Method Blanks. All relevant insttument performance criteria were met.
Documentation of initial and continuing calibrations, and GC and MS resolution checks can be
found in the "QUALITY CONTROL DOCUMENTS" section of this report.

C. Laboratory Quality Control

Laboratorv Method Blanks  One method blank was analyzed with each set of samples to test for
laboratory contamination. Their treatment in the laboratory was identical in all respects to that of
the actual samples. The data are included in the "QUALITY CONTROL DOCUMENTS" section

of this report.



Both laboratory method blanks, 91TT180C01-MB3 and 91TT220C02-MB, were Non-
Detect for all PCDD and PCDF isomers at or below the LMCL of 0.5 ppt (tetras), 2.5 ppt (pentas,
hexas, heptas), and 5.0 ppt (octas). Many of the analytes had sample specific EDL's significantly
below their respective LMCLs, ranging from 0.06 ppt to 0.58 ppt.

mmgm_gmﬁ The Internal Standard recoveries for these samples are listed .
in Tables 3a - 3d. One analyte, 13C-234678-HxCDF, had recoveries below the method guidelines
in the second method blank, 91TT220C02-MB. Since the corresponding analyte was Non-Detect
in that sample, the only effect is to raise the sample specific Estimated Detection Limit for that

analyte.

Matrix Spike Sample Results The results of the matrix spike and matrix spike duplicate are
listed in Tables 4a and 4b, respectively. The percent recoveries were within method requirements
for the two analytes which were present in the samples above the LMCL: 2378-TCDD (129-133%)

and 2378-TCDF (77-79%).
D. Quality Control Review

All of the data have been reviewed by the scientist performing the analysis, by the Director
of the Center for Analytical Mass Spectrometry, and by the Quality Assurance Officer. All of the
quality control and sample-specific information in the package is complete and meets or exceeds the
minimum requirements for acceptability.

A Chardirs Sohr  Reudwuh sk
Laura Chambers Peggy L. Meek "Date
Sr. Scientist Wet lab Supervisor

Center for Analytical Mass Spectrometry

Wl .

WﬂhamH ‘Chambers

Center for Analytical Mass Spectromen-y

Center for Analytical Mass Spectrometry

Q. _Resemast, 3/‘[/‘17—
Jeff Sprenger \ Date/
QA Officer

Keystone/NEA. .
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_ SUMMARY OF ANALYI‘ICAL RESULTS

Date received;

Qctober 18 through October 28, 1991
Client name: TetraTech
Laboratory Project Number: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number:

MS File Number: ‘19FEB92LCB3011  19FEB92LCB3031  19FEB92LCB3041
Keystone/NEA Number: 91TT180C01-MB3  91TT180C01-04 91TT280C02-08
Customer Number: D28 D10
Sample Description: Method Blank Chub Chub

Units pe/g (opY) pe/g (ppt) P/ (ppt)
2378-TCDD ND/EDL=0.22 2.00 232
12378-PeCDD ND/EDL=0.19 0.66 0.50
123478-HxCDD ND/EDL=0.27 - EMPC=0.20 EMPC=0.11
123678-HxCDD ND/EDL=0.19 0.59 0.31
123789-HxCDD ND/EDL=0.20 0.22 0.14
1234678-HpCDD EMPC=0.31 EMPC=1.83 0.65
OCDD . 140 840 3.62
Furans ,
2378-TCDF EMPC=(.12 32.5* 40.0*
12378-PeCDF ND/EDL=0.29 EMPC=0.38 0.31
23478-PeCDF ND/EDL=0.23 0.82 0.59
123478-HxCDF ND/EDL=0.24 6.24 ND/EDL=0.11
123678-HxCDF ND/EDL=0.22 0.13 ' ND/EDL=0.10
234678-HxCDF ND/EDL=0.44 032 EMPC=0.26
123789-HxCDF ND/EDL=0.54 ND/EDL=0.26 ND/EDL=0.15
1234678-HpCDF . EMPC=0.13 043 0.21
1234789-HpCDF ND/EDL=0.33 EMPC=0.18 EMPC=0.06
OCDF ND/EDL=149 EMPC=1.01 0.31
Percent Lipids NA. 11.2% 17.0%

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.
3. Concentrations highlighted with an asterisk (*) are from a DB-223 column.

Table 1a



Date received: October 18 through October 28, 1991
Client name: TetraTech S
Laboratory Project Number: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number: '
MS File Number: 19FEB92LCB3051  19FEB92LCB3061
Keystone/NEA Number: 91TT280:C02-10 91TT280C02-11
Customer Number: D19 D15
Sample Description: Chub Chub
Units pg/g (ppt) pg/g (ppt)
Diozi
2378-TCDD 3.29 144
12378-PeCDD 0.70 0.31
123478-HxCDD 0.14 0.11
123678-HxCDD 0.51 0.39
123789-HxCDD 0.15 EMPC=0.12
1234678-HpCDD 0.73 0.74
OCDD 4.47 5.67
Furans
2378-TCDF 52,1+ 22,2
12378-PeCDF EMPC=0.58 0.24
23478-PeCDF 0.94 0.55
1234738-HxCDF 0.13 0.12
123678-HxCDF EMPC=0.07 0.05
234678-HxCDF EMPC=0.23 0.25
123789-HxCDF ND/EDL=0.11 ND/EDL=0.08
1234678-HpCDF 0.20 EMPC=0.16
1234789-HpCDF ND/EDL=(.08 0.04 .
OCDF 0.53 0.38.
Percent Lipids 12.9% 114%

Notes:

1. ND/EDL = Analyte Not Detected at or abave the sample specific Estimated Detectibn Limit,
2. EMPC = Estimated Maximum Possible Concentration,
3. Concentrations highlighted with an asterisk (*) are from a DB-225 ¢column.

Table 1b



' SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech
Laboratory Project Number: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number:
MS File Number; 19FEB92LCB3021  19FEB92LCB3071 - 26FEB92LCB3011
Keystone/NEA Number: . 91TT220C02-MB ~ 91TT220C02-01 91TT220C02-04
Customer Number: o D21 D24
Sample Description: Method Blank - Chub Chub
Units pe/g (ppt) pg/g (opt) pe/g (ppt)
Dioxi
2378-TCDD ND/EDL=0.19 2.77 4.41
12378-PeCDD ND/EDL=0.15 0.76 EMPC=2.04
123478-HxCDD ND/EDL=0.12 EMPC=0.21 EMPC=0.87
123678-HxCDD ND/EDL=0.09 0.63 1.16
123789-HxCDD ND/EDL=0.09 0.18 ND/EDL=0.47
1234678-HpCDD EMPC=0.02 1.09 2.81
OCDD - 143 421 181
Furans :
2378-TCDF ND/EDL=0.10 412+ 58.8%
12378-PeCDF ND/EDL=0.07 0.56 0.86
23478-PeCDF ND/EDL=0.06 0.90 246
123478-HxCDF ND/EDL=0.16 0.16 EMPC=0.36 .
123678-HxCDF ND/EDL=0.15 . EMPC=0.06 - EMPC=0.44
234678-HxCDF ND/EDL=0.58 029 ND/EDL=1.61
123789-HxCDF ND/EDL=0.26 - ND/EDL=0.14 . ND/EDL=1.38
1234678-HpCDF ND/EDL=0.16 0.18 %7
1234789-HpCDF ND/EDL=0.19 - EMPC=0.07 ND/EDL=0.50
OCDF 0.39 EMPC=0.41 2.03
Percent Lipids N.A, 12.0%

Notes:

14.5%

1. ND/EDL = Analyte Not Detected at or above the sampie specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.
3. Concentrations highlighted with an asterisk (*) are from a DB-225 column.”

Table 1¢



RESULTS .
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Date received: October 18 through October 28, 1991
Client name: TetraTech
Laboratory Project Number: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number:

MS File Number: 26FEB92LCB3021
Keystone/NEA Number: 91TT220C02-06
Customer Number: D23
Sample Description: Chub
Units pg/s (ppt)
Dioxi |
2378-TCDD 3.10
12378-P«CDD 0.83
123478-HxCDD EMPC=0.39
123678-HxCDD EMPC=0.62
123789-HxCDD EMPC=0.29
1234678-HpCDD 0.24
OoCDD 391
Furang
2378-TCDF 42,5%
12378-PeCDF EMPC=0.65
23478-PeCDF EMPC=0.95
123478-HxCDF ND/EDL=(.71
123678-HxCDF ND/EDL=0.64
234678-HxCDF ND/EDL=1.38
123789-HxCDF ND/EDL=1.09
'1234678-HpCDF ND/EDL=0.17
1234739-HpCDF ND/EDL=0.18
CCDF ND/EDL=1.18
Bercent Lipids 13.2%

Notes:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentration.

3. Concentrations highlighted with an asterisk (*} are from a DB-225 column,

Table 1d



SUMMAR bOF A}NALYTICAL RESULTS

Date received;

October 18 through October 28, 1991

Client name: TetraTech
. Laboratory Project Number: 91TT180C01, 91'['1‘220(:02 and 91TT280C02
Customer Project Number:
- MS File Number: ISFEB92LCB3011  1SFEB92LCB3031  19FEB92LCB3041
Keystone/NEA Number: 91TTISOCOI-MB3  91TTIS0CO1-04 - 91TT280C02-08
Customer Number: D28 D10
Sample Description: Method Blank Chub . Chub
Units pe/g (opY) pe/g (ppt) P&/ (ppt)
Dioxi
Total TCDD 0.77 4.14 3.96
Totai PeCDD ND/EDL=0.19 1.17 0.5
Total HxCDD ND/EDL=0.19 1.90 0.77
Total HpCDD ND/EDL=0.27 - 131 135
Furans
Total TCDF 0.45 25.1 30.1
Total PeCDF ND/EDL=0.23 1.85 2.01
Tatal HxCDF ND/EDL=0.22 241 0.31
Total HpCDF .

Notes:

ND/EDL=0.33 0.90 031

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. ND/LMCL = Analyte Not Detectad at or above the Lower Method Calibration Limit.

Table 2a



Date received:

October 18 through October 28, 1991

Client name: TeraTech
Laboratory Project Number: 91TTIROCO1, 91TT220C02, and 91TT280C02
Customer Project Number:
MS File Number: 19FER92LCB3051  19FEBY2LCB3061
Keystone/NEA Number: 91TT280C02-10 91TT280C02-11
Customer Number: D19 D15
Sample Description: Chub Chub
Unitg pe/g (opY) pe/g (opt)
Total TCDD 5.12 3.67
Total PeCDD 0.87 0.38
Total HxCDD 111 0.86
Total HpCDD 1.37 0.74
Furang :
Totat TCDF 39.0 17.8
Total PeCDF 1.93 1.86
Total HxCDF 1.10 0.78
Total HpCDF 0.19 0.25

Notas:

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration Limit.

Table 2b
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ALYTICAL RESULTS
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Date received: October 18 through October 28, 1991
Client name: TetraTech
Laboratory Project Number: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number:
MS File Number: 19FEB92LCB3021  19FEB92LCB3071  26FEB92LCB3011
- Keystone/NEA Number: 91TT220C02-MB  91TT220C02-01 NTT220C02-04
Customer Number: D21 D24
Sample Description: Method Blank Chub Chub
Units pe/g (ppy) pe/g (ppY) pg/g (pt)
Dicxi
Total TCDD 521 745 10.1
Total PeCDD ND/EDL=0.15 1.58 ND/EDL=1.05
Total HxCDD ND/EDL=0.09 1.92 251
Total HpCDD ND/LMCL=2.50 1.89 534
Furans
Total TCDF 1.09 35.6 42.6
Total PeCDF ND/EDL=0.06 3.08 5.89
Total HxCDF ND/EDL=0.15 1.00 1.88
Total HpCDF ND/EDL=0.16 0.14 0.86

NoteS'r

1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. ND/LMCL = Analyte Not Datected at or abovs the Lower Method Calibration Limit,

Table 2¢



SUMMARY OF _ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech
Laboratory Project Number: 91TT180CCOL, 91TT220C02, and 91TT280C02
Customer Project Number:
MS File Number: 26FEB92LCB3021
Keystone/NEA Number: 91TT220C02-06
Customer Nurber: D23
Sample Description: Chub
Units pe/z (PP
Dioxi
Total TCOD 8.29
Total PeCDD 147
Total HxCDD ND/EDL=0.16
Total HpCDD 2.17
Fumans
Total TCDF 358
Total PeCDF 221
Total HxCDF 1.34
Total HpCDF ND/EDL=(.17

Notes:

1. ND/EDL = Analyte Not Detected at ¢r above the sample specific Estimated Detection Limit.
2. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration Limit.

Table 2d



SUMMARY OF ANALYTICALRESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech
Laboratory Project Number: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number: '

MS File Number: 19FEB92LCB3011  19FEB92LCB3031  19FEB92LCB3041

Keystone/NEA Number: .91TTI180C01-MB3  91TT180C01-04 91TT280C02-08
Customer Number: - D28 _ D10
Sample Description: ~  Method Blank Chub o Chub
Units % % %
Dioxi |
13C-2378-TCDD 44 54 61
13C-12378-PeCDD 53 67 - 76
13C-123478-HxCDD 46 59 - 62
13C-123678-HxCDD 72 81 . 83
13C-1234678-HpCDD 32 60 62
13C-0CDD 12 36 ' 40
Fuans _
13C-2378-TCDF 59 75% 90*
13C-12378-PeCDF 46 59 67
13C-23478-PeCDF 52 63 70
13C-123478-HxCDF 60 67 67
13C-123678-HxCDF 70 . 12 7
13C-234678-HxCDF 33 < S 36
13C-123789-HxCDF 36 52 63
13C-1234678-HpCDF 39 60 59
13C-1234789-HpCDF 35 n 49
37C14-2378-TCDD 59 74 77 .

Notes:
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Table 3a



SUWARY CF ANALYTICAL RESULTS '
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Date received: October 18 through October 28, 1991
Client name: TemaTech _
Laboratory Project Number: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Nurnber:

MS File Number: 19FEB9ZLCB3051  19FEB92LCB3061
Keystone/NEA Number: O1TT280C02-10 - S1TT280C02-11
Customer Number: D19 D15
Sample Description: Chub Chub’
Units % %

Digxi
13C-2378-TCDD 69 62
13C-12378-PeCDD 93 | 93
13C-123478-HxCDD 72 &8
13C-123678-HxCDD 90 77
13C-1234789-HpCDD 13 67
13C-0CDD 47 42
Furans
13C-2378-TCDF o= 89*
13C-12378-PeCDF 76 70
13C-23478-PeCDF 84 33
13C-123478-HxCDF 78 70
13C-123678-HxCDF 77 . 69
13C-234678-HxCDF 51 39
13C-123789-HxCDF 72 66
13C-1234678-HpCDF 60 59
13C-1234789-HpCDF 75 50
Clean-Up Recovery Standard
37C14-2378-TCDD 97 88

Notes:
1, Recoveries highlighted with an asterisk (*) are from a DB-225 column.

“Table 3b



SUMMARY OFANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech
Laboratory Project Number:; 91TT180C01, 91TT220C02, and 91TT280C02
"Customer Project Number:

MS File Number: 19FEB92LCB3021  19FEB92LCBI07T1  26FEB92LCB3011

Keystone/NEA Number: 91TT220C02-MB  91TT220C02-01 91TT220C02-04
Customer Number: ' D21 D24
Sample Description: Method Blank . Chwb .Chub
Units ! % ' % %
Dioxi
13C-2378-TCDD 44 57 | 57
13C-12378-PeCDD 53 73 61
13C-123478-HxCDD . 43 63 55
13C-123678-HxCDD 65 - - 87
13C-1234789-HpCDD 38 58 59
13C-0CDD 20 36 . 39
Furapns
13C-2378-TCDF 55 81* 85*
13C-12378-PeCDF 45 60 63
13C-23478-PeCDF 51 - 70 67
13C-123478-HxCDF 54 64 70
13C-123678-HxCDF 59 64 83
13C-234678-HxCDF 16 32 42
13C-123789-HxCDF 46 59 58
13C-1234678-HpCDF 38 39 ) |
13C-1234789-HpCDF 42 59 ‘ 64
37C14-2378-TCDD 58 _ 79 L 78

Notes:
1. Recoveries highlighted wuh an asterisk (*) are from a DB-225 column,

Table 3¢



SUMMARYOFANALYTICALRESULTS I

Date received:-  October 18 through October 28, 1991

Client name: TetraTech
Laboratory Project Number: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number:
MS File Number: 26FEB92LCB3021  26FEB92LCR3031  26FEB92LCB3041
Keystone/NEA Number: O1TT220C02-06  91TT220C02-04MS 91 TT220C02-04MSd
Customer Number: D23 D24 + Marrix Spike D24 + Marix Spike
Sample Description: Chub Chwb Chub
Units : % % %
13C-2378-TCDD 58 59 54
13C-12378-PeCDD ] 66 63
13C-123478-HxCDD 61 65 64
13C-123678-HaCDD 83 87 80
13C-1234789-HpCDD 56 62 57
13C-OCDD 33 36 32
Furang
13C-2378-TCDF g2 85% 74>
13C-12378-PeCDF 68 . &7 63
13C-23478-PeCDF 70 69 64
13C-123478-HxCDF 76 77 76
13C-123678-HxCDF 81 82 76
13C-234678-HxCDF 39 . 4 47
13C-123789-HxCDF 62 79 63
13C-1234678-HpCDF 58 62 59
13C-1234789-HpCDF 70 76 68
Clean-Up Recovery Standard .
37C14-2378-TCDD 83 81 . 77

Notes:
1. Recoveries highlighted with an asterisk (*) are from a DB-225 column.

Table 3d



" SUMMARY OF ANALY'I'ICAL RESULTS

Date received: October 18 through October 28, 1991
~ Client name: . TetraTech
Laboratory Project Number:  91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number:

MS File Number: 26FEB92LCB3011 ‘ ' 26FEB92LCB3031
Keystone/NEA Number:  92TT220C02-04 92TT220C02-04MS
Sample Description: Measuréd  Spiked Spiked - Theoretical ~ Measured %
Levels Levels* Levels** Levels Levels Recy
, Units : pg/g (ppt) Pg pe/s(pp)  pe/z(ppd) P&/g (ppt) %
Dicxi
2378-TCDD 441 200 8.92 13.33 17.2 129
12378-PeCDD 2.04 1079 48.10 50.14 55.6 111
123478-HxCDD 0.87 %04 40.30 41,17 - 601 146
123678-HxCDD 116 888 39.59 40.75 53.8 132
123789-HxCDD 0.00 783 3491 4.9 39.5 113
1234678-HpCDD 2.81 1012 4512 - 4193 . 586 122
OCDD 18.10 1909 85.11 103.21 122 118
Furans
2378-TCDF 58.80 188 8.38 67.18 51.5 77
12378-PeCDF 0.86 931 4151 42.37 64.2 152
23478-PeCDF 246 880 39.23 41.69 633 - 152
123478-HxCDF 0.56 950 4235 4291 563 131
123678-HxCDF Q.44 934 41.64 4208 - 595 141
234678-HxCDF 0.00 904 40.30 40.30 536 133
123789-HxCDF 0.00 960 42.30 42.80 54.9 128
1234678-HpCDF 0.74 897 39.99 40.73 509 125
1234789-HpCDF 0.00 948 42.26 42.26 514 122

OCDF 2.03 - 1842 82.12 84.15 135 160

Notes:

1. Cancentrations highlighted with an asterisk (*) are the absolute amount of each native analyte
spiked into the sample -04MS.

2. Concentrations highlighted with a double astarisk (**) are the spike levels expressed as pg/g (ppt)
for a sample weight of 22.431 grams.

3. Reported concentrations for the 2378-TCDF are from a DB-225 column.

Table 4a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech
Laboratory Project Number: ~ 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number:

MS File Number: 26FER92LCB3041
Keystone/NEA Number:  92TT220C02-04 92TT220C02-04MSd
Sample Description: Measored  Spiked Spiked ~ Theoretical  Measured %
Lavals Levels* Levels** Levels Levels Recy
Units pg/g (ppt) P8 Pe/s (bp)  Pa/3 (PY) PEslp) %
Dioxi
2378-TCDD 4.41 200 10.05 14.46 19.3 133
12378-PeCDD 2.04 1079 54.20 56.24 61.6 110
123478-HxCDD 0.87 904 4541 46.28 70.4 152
123678-HxCDD 1.16 888 44.61 45.77 60.8 133
123789-HxCDD 0.00 783 3933 39.33 44.9 114
1234678-HpCDD 2.81 1012 50.84 53.65 68.3 127
oCDD 18.10 1909 95.90 114.00 141 124
Fuans | :
2378-TCDF 58.80 188 9.44 68.24 53.9 79
12378-PeCDF 0.86 931 46,77 47.63 < 744 156
23478-PeCDF 245 830 4421 46.67 72.8 156
123478-HxCDF 0.56 950 47.72 48,28 63.0 130
123678-HxCDF 0.44 934 46.92 47.36 . 66.4 140
234678-HxCDF 0.00 904 4541 4541 612 . 135
123789-HxCDF 0.00 960 . 48.23 48.23 64.4 " 134
1234678-HpCDF 0.74 897 45.06 45.80 62.7 137
1234789-HpCDF 0.00 948 47.62 47.62 - 594 125
OCDF 2.03 1842 92.53 94,56 153 162
Notes:
1. Concentrations marked with an asterisk (*) are the absoluts amount of each native analyte
spiked into the sample -04MSd.
2. Concentrations marked with a double asterisk (**) ars the spike levels exprassed as pg/g (ppt)
for a sample weight of 19,906 grams.

3. Reported concentrations for the 2378-TCDF are from a DB-225 column,
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SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
. Client name: TetraTech
Laboratory Project Numpber: 91TT180C01, 91TT220C02, and 91TT280C02
Customer Project Number: ' :

MS File Number: 26FEB92LCB3031  26FEB92LCB3041

Keystone/NEA Number: 92TT220C02-04MS  92TT220C02-04MSd
Sample Description: Matrix Spike Matrix Spike RPD
Duplicate
Units P&/g (ppt) pa/s (ppY) %
2378-TCDD - 17.2 19.3 12
12378-PeCDD 55.6 61.6 10
123478-HxCDD 60.1 70.4 16
123678-HxCDD 53.8 60.8 12
123789-HxCDD , 39.5 44.9 13
1234678-HpCDD 586 . 68.3 15
oCDD 122 141 . 14
Furans
2378-TCDF 515 539 5
12378-PeCDF 642 744 . - 15
23478-PeCDF 63.3 72.8 14
123478-HxCDF . 56.3 63.0 11
123678-HxCDF : 59.5 - 6b4 11
234678-HxCDF 536 612 13
123789-HxCDF 549 644 .16
1234678-HpCDF 509 62.7 21
1234789-HpCDF 514 - 594 14

OCDF 135 153 13

Notes:

1. Concentrations marked with an asterisk (*) are the absolute amount of each native analyte
spiked into the sample -04MSd. '

2. Concentrations marked with a double asterisk (**) are the spiks levels expressed as pg/g (ppt)
for a sample weight of 19.906 grams.

3. Reported concentrations for the 2378-TCDF are from a DB-225 column.
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