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CASE NARRATIVE

I. SAMPLE DESCRTION

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 -210C until analysis. The samples were thawed slightly,
ground, then immediately returned 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-4-
1-D, was extracted with a matrix spike and a matrix spike duplicate as a measure of laboratory
precision and accuracy.

II. ANALYSIS REQUEST

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

LAB ID NUMER ANALYSIS DE I E N LVIME
91M30SPO1 EPA Method 1613x 1 ppt (tetras)
917T030C01 EPA Method 1613x 1 ppt (tetras)
91TT04OCOI EPA Method 1613x 1 ppt (tetras)
91IT11QCOI EPA Method 1613x 1 ppt (tetras)
911T220C01 EPA Method 1613x 1 ppt (tetras)
91TI4OC01 EPA Method 1613x 1 ppt (tetras)

m. SAMPLE ANALYSIS SUMMARY

A. Background

Keystone/NENs Center for Analytical Mass Spectromety 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. Al instrument calibration solutions (CSI 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 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:

Clean-Up Recovery Standard Spiking Levels 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 Eparation 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.

Con(CaLAcutance 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.

RB rdng 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.)
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C. Calculations and Reporting

Positive Tdentification 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.

Esimat imukkcegn ii 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 Deatectd 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

CaIibraton 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 tnstrwment Calibration Pr) x (Final Volme
(Sample Size)

(2) UMCL = (Highest Insment Calibration Pt) x (Final VoLwne)
(Sample Size)

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

Homologue Group LICPEIlC& LMCL UCL
Tetra 0.51200 pglpL 0.5 pg/g 200 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg/4L 2.5 pg/g 1,000 pg/g
Octa 5.0/2,000 pg/pL 5.0 pg/g 2,000 pglg

NOTE: pg/g ppt

3



D. Results

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
column, and are highlighted with an asterisk (*). All other results are from a DB-5 column.

Sturgeon Sg te ECsula 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 sanmples, 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 la - I&)

IV. QUALiTY CONTROL

A. Project Quality Control

Project quality control for this set of samples included duplicate matrix spikes of one of the
eight samples: ST-4I-I-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

Laborat iMethod 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

4



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

Both laboratory method blanks, 9TT110COI-MB and 91TI3OSPOl-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).

Interal Standard Recoveries 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. AU 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.

5



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

/ E~~~e
Laura Chambers Dam Pegg Mek Date
Sr. Scientist Wet lab Supervisor
Center for Analytical Mass Spectrometry Center for Analytical Mass Spectrometry

William H. Chambers Date Jeff Sprenger Date
Director QA Officer
Center for Analytical Mass Spectrometry Keystone/NEA
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SUMMARY OF ANALYTICAL RESULTS

Date received: October 11, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT1 lOCOl, 91TT220CO1, 91TT240C01
Customer Project Number: TC 8526-06

MS File Number: 06FEB92LCB2011 06FEB92LCB2021 O6SF92LCB2031

Keystone/NEA Number: 91Tl11OCOl-MB 91rT110c01-O1 991TT110CO1-02

Customer Number: ST-1-2-D ST-2-1-D

Sample Descripton: Method Blank Surgem Sturgeon

Units pg/g (ppt) pg/g (ppt) pgg pt)

Dioxins
2378-TCDD ND/EDL=1.10 ND/EDL-.OO ND/EDLnO.92

12378-PeCDD ND/EDL= 1.48 ND/EDL 1l.02 ND/IDL.14
123478-HxCDD ND/EDL=052 ND/EDL=i00 ND/EDL=0.53
123678-H4xCDD ND/EDL=OA1 ND/EDL=0.36 ND/EDL=0.38
123789-HxCDD ND/IEDL=0.44 ND/EDL=0.40 ND/EDL=0.42

1234678-HpCDD ND/EDL-1.77 ND/EDL=125 ND/EDLO1.09
OCDD ND/EDL=0.81 ND/EDL=0.61 EMPC=0.98

2378-TCDF ND/ED=0.44 1.54* 6.41*
12378-PeCDF ND/EDL=030 NDIEDL=O.32 ND/EDL=0.25
23478-PeCDF ND/fEDL=0.29 ND/EDL=0-28 ND/EDL=0.24

123478-HxCDF ND/EDL=1.28 ND/EDL -1.02 NDiEDL t1.15

123678-HxCDF ND/EDL=1.16 ND/EDL=0.83 ND/EDL=O'.88
234678-HxCDF ND/EDL=5.65 ND/EDLI=3.83 ND/EDL=-3.09
123789-HxCDF ND/EDL= 1.34 ND/ED)L=1.67 ND/EDLI=1.74

1234678-HpCDF ND/EDL=0.77 ND/EDL=058 NDIEDL=0.73
1234789-HpCDF ND/EDL=1.12 ND/EDL=0.79 ND/EDL-1.00

OCDF ND/EDL=0.93 NDIEDL=0.65 ND/EDL=0.82

Percnt ~ids 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 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 Narrative.)

Table la



SUMMARY OF ANALYT[CAL RESULTS

Date received: October 22 & 24, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT 1OC , 91IT220C01, 91TT240C01
Customer Project Number: TC 8526-06

MS File Number: G6FME92LCB2041 O6FEB92LCB2051 06M 92LCB4011
Keystone/NBA Number 9lTMOC01-04 91rT240C0<02 91fl240CO1-03

Customer Number ST-2-2-D ST-3-3-D ST-3-1-D
Sample Description: Streou Srge sturgeon

Units pg/g (ppt) pg/g (ppt) pg/g (pp)

2378-TCDD NDEBDL=0.79 ND/EDL=0.72 1.66
12378-PeCDD ND/EDL=0.92 ND/EDL=0.87 ND/EDL=0.90

123478-HxCDD ND/BDL=O.4 ND/EDL0.43 NDIBDL4.42
123678-H4xCDD ND/EDL=0.30 ND1:L=0.33 ND/EDL=0.31
123789-HxCDD ND)EDL=0.33 ND/EDL=0.36 ND/EDL=034

1234678-HpCDD ND)EDL=1I.00 ND/EDL=0.87 ND/IFDL=1.03
0CDD EMPC=2.22 2.90 EMPC=1A8

ErM
2378-TOF 1.66' 22.6* 22.8*

12378-PeCDF ND/BDL=027 NDJEDL=029 EMPC=0.73
23478-PCDF NDJEDLn024 ND/EDL=028 EMPC1.49

123478-HxCDF ND/EDLzO.72 ND/EDL=1.08 ND/EDL=1.30
123678-HxCDF ND/EDL-0.62 ND/EDL=0.90 ND/EDLm1.10
234678-lxCDF ND/ED:s 1.95 NDJEDL=-4.81 ND/EDL- 3.66

123789-HxCDF ND/EDL= 1.09 ND/EDL= 1.78 ND/BDL=2.04
1234678-HpCDF ND/EDL=0.59 ND/EDL=O.47 ND/BDL=0.84
1234789-HpCDP ND/EDL=0.78 ND/EDL=0.63 ND/EDL=0.57

OCDF ND/EDL=0.93 ND/EDL=0.82 NDIEDL=0.72

frremenLpM 0% 6.6% 3.9%

Notes:
1. ND/EDL-=Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible ConcenUation.
3. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration LimiL
4. Concentrations marked with an asteisk (1 are from a DB-225 colwna.
5. Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table lb



SUMMARY OF ANALYTICAL RESULTS

Date received: October 22 & 24, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT1 1OC01, 91TI220C01, 91T1T240C01
Customer Project Number: TC 8526-06

MS File Number: 06FEB92LCB4061 O6FEB92LCB4071 O6FEB92LCB4081
Keystone/NEA Number: 911T3OSPOl-MB 91rrOSPOl-02 91TF30C01-01

Customer Number: ST-4-3-D ST-1-3-D
Sample Description: Method Blank Snugeon Sturgeon

Units pg/g (ppt) pg/g (ppt) pg/g (ppt)

Dioxins
2378-TCDD NI/EDL=0.88 ND/EDL=O.59 ND/EDL=i07

12378-PeCDD ND/EDL=0.92 ND/EDL=0.61 ND/L.MCL=2.50
123478-HxCDD ND/EDL=056 NDEDL=0.47 ND/EDL=0.18
123678-HxCDD ND/EDL=.42 ND/EDL=035 ND/EDL=017
123789-HxCDD ND)EDL=0.46 ND/EDL=0.39 ND/EDL=0,19

1234678-HpCDD ND/EDL 1.45 EMPC=0.50 0.35
OCDD ND/EDL= 1.21 EMIPC=3.61 0.25

Emna 
2378-TCDF ND/EDL=0.28 13.3* 5.52*

12378-PeCDF ND/EDL=021 ND/EDL=0.31 ND/LMCL-250
23478-PeCDF ND/EDL=0.20 ND/EDL=0.28 ND/LMCL_2.50

123478-HxCDE ND/EDL=0.84 ND/EDL=0.80 ND/ED/60L31
123678-HxCDF ND/EDL=O.77 ND/jEDL=0.70 ND/EDL=0.31
234678-RxCDF ND/EDL= 1.11 ND/EDL1.27 ND/EDL=0.35
123789-IHxCDP ND/EDL=1.54 ND/EDL=1.33 NDjEDL=0.41

1234678-HpCDF ND/EDL=0.52 ND/EDL=053 ND/EDL=0.20
1234789-HpCDF ND/EDL=o.82 ND/EDL=0.84 ND/EDL=026

OCDF ND/EDL=0.90 NDJEDL=0.49 ND/EDL=029

PercnuLLivida 0% 2.3% 6.1%

Notes:
1. ND/EDL=Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximun Possible Concentration.
3. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration Limit.
4. Concentraions marked with an asterisk (*) are from a DB-225 column.
5. Concenttions below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table lc



SUMMARY OF ANALYTICAL RESULTS
_4 Wtismwm m

Date received: October 22 & 24, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TIT lCOl, 91TT220C01, 91f24OCO0
Customer Project Number: TC 8526-06

MS File Number: 06FE92LCB4W0
Keystone/NEA Number: 91TfO40COI-01

Customer Number: sr-4-1-D
Sample Description: sturgem

Unis pg/g (pp)

2378-TCDD ND/EDL=0.62
12378-PeCDD ND/EDL-0.57

123478-HXCDD NDJEDL-0.37
123678-HxCDD ND/EDL=0.30
123789-HxCDD ND/EDL=0.33

1234678-HpCDD NDIEDL=0.63
0DD 1.07

Eura
2378-TCP 3.53*

12378-PeCDF NDIEDL=026

23478-PeDF NDIEDL=021
123478-HxCDF ND/BDLaO.67
123678-HxCDF ND/EDL=0.58
234678-HIxCDF ND/EDLsO.83
123789-HxCDF N/EDIL1.13

1234678-HpCDp ND/EDW=050
1234789-HpCDF ND/EDL4I.69

OOF NDIEDL=0.61

PncInIILLJids 3.9%

Notes:
1. ND/EDL=Analyte Not Detted at or above the sample specific Estimated Detecdon Limit,
2. EMPC = Estimated Maximum Possible Concentraon.
3. ND/LMCL = Analyte Not Deteted at or above the Lower Method Calibration Limit.
4. Concentrations marked with an astes (*) are fron a DB-225 column.
5. Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table id



SUMMARY OF ANALYTICAL RESULTS
g. ,{N;~~~~~~~~~

Date received: October 11, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT1 lOCOL, 91TI220CO1, 91fM40C01
Customer Project Number: TC 8526-06

MS File Number: 06FEB92LCB2011 06FEB92LCB2021 O6FEB92LCB2031

Keystone/NEA Number: 91TTr 10col-MB 9lfhlOcol-O1 9l7T1lOC1o-O2

Customer Number: ST-1-2-D ST-2-1-D
Sample Description: Method Blankl Swrgeon Sturgeon

Units pg/g (Ppt) pg/g (ppt) pglg (ppt)

Total TCDD ND/EDL-l.10 0.73 ND/EDL=0.92

Total PeCDD NDfEDL=1.48 ND/EDL=i.02 ND/EDL1.14

Total HxCDD ND/EDL=OA1 ND/EDL=0.36 ND/EDLz0.38

Total HpCDD ND/EDL=1.77 ND/EDL=125 ND/EDL-=l.09

Fuans

Total TCDF ND/EDL=0.44 1.63 6.22

Total PeCDF ND/EDL=0.29 ND/EDLO.28 ND/EDL4).24

Total HxCDF ND/EDL= 1.16 ND/EDL=0.83 ND/EDL=0.88

Total HpCDF NDiEDL=0.77 NDAEDL=0.58 ND¶EDL=0.73

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

Table 2a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 22 & 24, 1991
Client name: Tetra Tech

Laboratory Project Number: 91T1 1OC01, 91T220C01, 91TT240C01
Customer Project Number: TC 8526-06

MS File Number: 06FEB92LCB2041 O6FEMLCBZOS51 6flW9 l4011
Keystone/NEA Number: 9tlr220l1-4 9sr2r40COl-02 91r40C01-03

Customer Number: ST-2-2-D ST-3-3-D ST-3-1-D

Sample Description: Sturgeon srgeon sturgeon

Units pg/g (pt) Pg/g (ppt) pgfg (pnt)

Dioxin
Total TCDD ND/EDL=0.79 ND/EDL=0.72 2.74

Total PeCOD ND/EDL=0.92 ND/EDL=0.87 ND/EDL=O.90
Total HxCDD ND/EDL=0.30 ND/EDLO033 NDEDL=0.31
Total HpCDD ND/EDLzz1.00 ND/EDLO.87 ND/EDL=1.03

Fm
Total TCDF i.68 20.0 18.8

Total PeCDF ND/EDLz4024 ND/EDL=O.28 ND/LMCL=2.50
TOtal HxCDF NDIEDL=0.62 ND/EDL=O.90 ND/EDL= 1.10
Total HpCDF ND)EDL=0.59 ND/EDLs0A47 0.67

Notes:
1. ND/EDL=Analyte Not Detected at or above the sample specific Estimated Detection LimiLt
2. EMPC = Estimated Maximum Possible Concentration.
3. ND/LMCL = Analyte Not Detected at or above the Lower Method Calibration LimiL
4. Concentrations below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table 2b



SUMMARY OF ANALYTICAL RESULTS

Date received: October 22 & 24, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TTlIOC01, 91TT22OC01, 91Tf240C01
Customer Project Number: TC 8526-06

MS File Number: O6FEB92LCB406l O6FEB92LCB4O71 Ot6FEB92LCB4081
Keystone/NEA Number: 91113OSPO1-MB 91ITIOSPO1-02 9lfTl30C~l-O1

Customer Number: ST-4-3.D ST-1-3-D
Sample Description: MethodBlank Sturgeon Sturgcon

Units pg/g (P) pPgg (ppt) pg/g &pt)

Dioxin
Total TCDD ND/EDL=0.88 0.87 0.73

Total PeCDD ND/EDL=0.92 ND/EDL=0.61 NDjLMCLn2.50
Total HxCDD NDIEDL=0.42 ND/EDL=0.35 ND/EDL=0.17
Total HpCDD ND/EDL=1.4S ND/EDL=0.72 0.35

Prn

Total TCDF ND)EDL=0.28 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=053 ND/EDL=0.20

Nowes:
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 below the LMCL should be considered ESTIMATES ONLY. (See Case Narrative.)

Table 2c



SUMMARY OF ANALYTICAL RESULTS

Date received: October 22 & 24, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT110C01, 91TM20C01, 91T1M4C01
Customer Project Number: TC 8526-06

MS File Number: O6FE92LCB4091

Keystone/NEA Number: 917rT40Cl-O01

Customer Number: ST-4-I-D

Sample Description: Stwgn

Units pg/g (pp)

Dioxin
Total TCDD ND/WL=0.62

Total PeCDD ND1EDL=057
Total HxCDD ND/EDL=0.30
Tol HpCDD ND/EDL=0.63

Total TCDF 3.58
Total PeCDF 0.64
Total HxCDF ND/EDL=0.58
Total HpCDF ND/EDL=O50

Notes:
1. N/EDL=Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estmated 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 ESTIMATLS ONLY. (See Case Narrative.)

Table 2d



SUMMARY OF ANALYTICAL RESULTS

Date received: October 11, 1991
Client name: Tetra Tech

Laboratory Project Number: 91I1TIlOCO1, 911T220C01, 9flM40C01
Customer Project Number: TC 8526-06

MS File Number: 36FEB92LCB2011 06FEB92LCB2021 06FEB92LCB2031

Keystone/NEA Number: 911T IOCOl-MB 911T.lOCOl-01 911TT1IOCOI-02

Customer Number: ST-1-2-1) ST-2-1-D
Sample Description: Method Blank Sturgeon Sturgeon

Units % . %

2jQixi
13C-2378-TCDD 50 52 56

13C-12378-PeCDD 57 64 73
13C-123478-HiXCDD 40 96 48
13C-123678-HxCDD 64 76 73

13C-1234678-HpCDD 45 56 55
13C-OCDD 41 55 61

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-Un Recover= Standard
37C14-2378-TCDD 71 63 72

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

Table 3a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 22 & 24, 1991
Client name: Terra Tech

Laboratory Project Number: 91TT71 OC01, 91TT220C01, 91T1T240C01
Customer Project Number: TC 8526-06

MS File Number: 06FEB92LCB2O41 06EE92LCB2051 O6FEB92LCB4011
Keystone/NBA Number: 911T220C01-04 9140C01-02 91T40C01-03

Customer Number: ST-2-2-D ST-3-3-D ST-3-1-D

Sample Description: Surgeon Snugn StuTgeon

Units % %

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 65 53
13C-OCDD 49 61 52

13C-2378-TCDF 57* 64* 61*
13C-12378-PeCDF 52 60 49
13C-23478-PeCDF 58 64 50

13C-123478-HxCDF 50 51 49
13C-123678-HxCDF 64 70 62
13C-234678-HxCDF 24 15 22
13C-123789-HxCDF 53 53 50

13C-1234678-HpCDF 52 60 54
13C-1234789-HpCDF 55 63 57

lanU Rece Stand
37C14-2378-TCDD 67 79 71

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

Date received: October 22 & 24, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT110CQ1, 91f7220COI, 911m40COI
Customer Project Number: TC 8526-06

MS File Number: 06FEB92LCB4061 06FE392LCB4071 06FEB92LCB4081

Keystone/NEA Number: 91Tr30SP01-MB 91TT30SP01-02 91f30C01-O1

Customer Number: ST-4-3-D ST-1-3-D

Sample Description: Method Blank Sturgen Sturgeon

Units % %

Dioxina
13C-2378-TCDD 48 53 56

13C-12378-PeCDD 66 74 78
13C-123478-HxCDD 49 47 83
13C-123678-HxCDD 67 78 78

13C-1234789-HpCDD 47 63 85
13C-OCDD 45 68 76

13C-2378-TCDF 44 59Y* . 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

Notes:

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

Table 3c



SUMSMARY OF ANALYTICAL RESULTS

Date received: October 22 & 24, 1991
Client name: Tetra Tech

Laboratory Project Number: 9YITlOCOl, 91TT2OC01, 91TT240CO0
Customer Project Number: TC 8526-0,6

MS File Number: O6FEB92LCB4O9I 06FB92LCB41G1 06FEB92LCB4111

Keystone/NEA Number: 91'rT040COI-01 91TO4OCOl-OlMS 9ITTO4COT-OIMSd

Customer Number: ST-4--D ST-4-1-D ST-4-1-D

Sample Description: Swrgcon Matrix Spike Matrix Spike Duplicate

Units % % S

Dioxins

13C-2378-TCDD 52 59 48
13C-12378-PeCDD 31 86 80

13C-123478-HxCDD 57 69 35
13C-123678-HxCDD 65 74 39

13C-1234789-HpCDD 65 68 41
13C-OCDD 65 70 18

13C-2378-TCDF 56* 60* 48'
13C-12378-PeCDF 55 60 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-UR Reco~ver Standard

37CI4-2378-TCDD 66 69 72

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

Table 3d



SUMMARY OF ANALYTICAL RESULTS

Date received: October 11, 1991
Client name: Tetra Tech -

Laboratory Project Number: 91¶T1 lOC01, 911T220C01, 91'r240Col
Customer Project Number: TC 852&06

MS File Number: 06FB92LCB4091 06PEB92LCB4101
Keystone/NEA Number: 91'To4oCol-01i 91TTo40COI-OlMS

Sample Description: Measured Spiked Spiked Theoretical Measured %
Levels Levels* Lcvels** Levels Levels Dev.

Units pg/g (ppt) pg pglg (ppt) pglg (ppt) pg/g (pt) %

Dioxi 
2378-TCDD 0.00 200 9.66 9.66 10.70 11

12378-PeCDD 0.00 1079 52.14 52.14 49.5 -5
123478-IxCDD 0.00 904 43.68 43.68 54.1 24
123678-HxCDD 0.00 888 42.91 42.91 53.4 24
123789-HxCDD 0.00 783 37.83 37.83 47.7 26

1234678-HpCDD 0.00 1012 48.90 48.90 57.6 18
OCDD 1.07 1909 92.24 93.31 119 28

Furn
2378-TCDF 3.58 188 9.08 12.66 15.2 20

12378-PeCDP 0.00 931 44.98 44.98 61.6 37
23478-PeCDF 0.00 880 42.52 42.52 57.3 35

123478-HCDF 0.00 950 45.90 45.90 57.6 25
123678-HxCDF 0.00 934 45.13 45.13 56.9 26
234678-HxCDF 0.00 904 43.68 43.68 53A 22
123789-H.xCDF 0.00 960 46.39 46.39 53.6 16

1234678-HpCDF 0.00 897 43.34 43.34 56.8 31
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 analyte

spiked into the sample -01MS.
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



SUMMARY OF ANALYTICAL RESULTS
_____ SAawp

Date received: October 11, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT1 lOC01, 91120CO0, 91TT40C01
Customer Project Number: TC 8526-06

MS File Number: 06F8E92LCB4091 6FMEB92LCB4111

KeystonelNEA Number: 91TT40cot01o 91TO040COI1OlMSd
Sample Description: Measured Spiked Spiked Theoretical Measured %

Levels Lavels* Levels** Levels Levels Dev.

Units pgfg (yin) PS g/g (ppp) pPBg (Ppi) pg/g (ppt) %

2378-TCDD 0.00 200 9.71 9.71 11.7 21
12378-PeCDD 0.00 1,079 524 52.4 50.0 -5

123478-HxCDD 0.00 904 43.9 43.9 56.2 28
123678-HxCDD 0.00 888 43.1 43.1 38.2 -11
123789-H4xCDD 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 1,909 92.7 93.7 213 127

2378-TCDF 3.58 188 9.13 12.7 16.6 31
12378-PeCDF 0.00 931 45.2 45.2 63.6 41
23478-PeFDP 0.00 880 42.7 42.7 62.2 46

123478-HxCDP 0.00 950 46.1 46.1 654 42
123678-HxCDF 0.00 934 45.3 45.3 57.9 28
234678-HxCDF 0.00 904 43.9 43.9 61.3 40
123789-HxCIDF 0.00 960 46.6 46.6 56.1 .20

1234678HpCDPF 0.00 897 43.5 43.5 107 146
1234789-HpCDF 0.00 948 46.0 46.0 52.3 14

OCDF 0.00 1,842 894 89.4 18.9 -79

Notes:
1. Concentrations marked with an aswrisk (*) are the absolute amount of each native analyta

spiked into the sample -01dMS.
2. Concentration marked with a double asterisk (**) are the spike levels expressed as pg/g (ppt)

fora sample weight of 20.601 grams.
3. The measured level of 2378-TCDF is from a DB-25 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 -210C. The samples were homogenized by grinding several times and
immediately returned to the freezer where they remained until 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.

HI. ANALYSIS REQUEST

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

LAB ID NUMBER ANALYSIS LMCL
91TT26SP01 EPA Method 1613x 0.5 ppt (tetras)
91TM27SP02 EPA Method 1613x 2.5 ppt (pentas, hexas, heptas)
917TO50COl EPA Method 1613x 5.0 ppt (octas)

m. SAMPLE ANALYSIS SUMMARY

A. Background

Keystone/NEA's Center for Analytical Mass Spectromety 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 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

CQeneral 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 column. Concentrations below the LMCL should
be considered ESTIMATES ONLY,

Samle 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 either consistently present at trace
levels below the LMCL or were 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 samples.

During the first extraction, procedural inconsistencies caused the percent 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% to 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 (CS 1 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

2



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

Clean-Up Recovery Stand Spiking Laev 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 Spildng 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.

Repgtting 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.

Eima d 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).

3



Anal= Not Q ite Where the Chrom atograrn 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 (NDIEDL). 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.

£ib iLita 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 = Loest lnstrwment Calibration P) x (Final Vhlume
(Sample Size)

(2) UMCL = (Highest fnsrrwnent Calibration P) x (Final 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:

Homologure Grou LELEC& LMCL UMCL
Tetra 0.5/200 pg/~lL 0.5 pg/g 200 pgfg
Penta, Hexa, Hepta 2.5/1,000 pg/pL 2.5 pg/g 1,000 pg/g
Octa 5.0/2,000 pg/pt 5.0 pg/g 2,000 pg/g

Note: pg/g = ppt

IV. QUALITY CONTROL

A. Project Qualty Control

Quality control measures specific to this project included a Matrix Spike and Matrix Spike
Duplicate on one of the crayfish tissue samples. The project quality control plan specified a Matrix
Spike and Matrix Spike Duplicate (MSIMSd) 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.).
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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 Calbtion The continuing calibration which followed the DB-225 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 continuing
calibrations before and after the run.

C. Laboratory Quality Control

LJa LMfMetod bk Three laboratory 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), 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.

Matrix Spike Samles Tables 5a-Sc 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.

5



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.

Laura Chambers Date Peggyt. Meek Date
Sr. Scientist Wet Lab Supervisor
Center for Analytical Mass Spectromety Center for Analytical Mass Spectrometry

William H. Chambers Date Jeff prenger
Director QA Officer
Center for Analytical Mass Spectrometry Keystone/NEA
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SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number. 9lT26SP01
Customer Project Number: STA. D35

MS File Number: 03MAR92LCB4041 03MAR92LCB4021 03MAR92LCB4031
KeystonefNEA Number: 91r26SPOl-MB 91Tf27SP02-MB 9Vf050C01-MB

Customer Number
Sample Description: Method Blank Method Blanfk Method Blank

Units pg/g (ppt) pgfg (ppt) pglg (ppl)

P oxin~a
2378-TCDD N)EDIB=0.16 ND/EDL=0.12 ND/EDL=0.17

12378-PeCDD ND/jDL=0.28 ND/EDL=029 NDfEDL=029
123478-HxCDD ND/EDL=0.34 ND/EDL=0.15 ND/EDL=0.08
123678-HxCDD OAO ND/EDI=0.14 NDBEDL=0.07
123789-HxCDD ND/EDL=030 ND/EDL=0.13 NDBEDL=0.30

1234678-HpCDD 1.24 030 NDIEDL=0.30
OCDD EMPC=1.65 ND/DL=0.42 ND/EDL=0.29

2378-TCDF ND/EDL=0.22 ND/EDL=0.16 ND/EDL=0.16
12378-PeCDF ND/EDL427 ND/EDL=0.20 ND/EDL=0.07
23478-PeCDF ND/EDL=0.24 ND/EDL=0.20 ND/EDL=.08

123478-HxCDF ND/EDL=0.33 ND/EDL=0.36 ND/EDL=0.34
123678-HxCDF ND/EDL=0.34 ND/EDL,=.34 ND/ED4=0.32
234678-HxCDF 0.33 ND/DL=0.47 0.19
123789-HxCDF ND/EDL±0.50 ND/EDL=0.56 ND/EDLS055

1234678-HpCDF EMPC=0.26 ND/EDL=0.10 ND/EDL0.18
1234789-HpCDF NDjEDL=030 ND/EDL=0.13 ND/EDL=0.20

OCDF ND/EDL=0.45 ND/EDL=0.35 ND/EDL=0.44

EPentr Lbiids N.A N.A. N.A.

Notes:
1. NDjEDL = Analyte Nor Detected at or above the sample specific Estimated Detection LimiiL
2. EMIPC = Estimated Maximum Possible Concentration.
3. Concentrations highllghted with an asterisk (*) are from a DB-225 column.
4. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table la



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number: 91T26SPOl
Customer Project Number. STA. D35

MS File Number 05MAR92LCB3171 03MAR92LCB4051 03MAR92LCB4061
Keystone/NEA Number. 9Erf26SPOI-02 91Ir7SP02-01 9ITr27SPO2-03

Customer Number: D3S D28 D38
Sample Description: Crayfish Crayfish Crayfish

Units pg/g (ppt) pg/g (Ppt) pg/g (jpt)

Dioxin&
2378-TCD EMPC-0.40 0.86 EMFC=.40

12378-PeCDD 0.48 ND/EDLaO32 ND/EDL=O27
123478-HxCDD EMPC=0.15 EM0PCr.16 ND)EDL=0.24
123678-HxCDD 0.53 EMPC=0.32 ND/EDL=025
123789-HxCDD 0.59 ND/EDL=0.19 ND/EDL=025

1234678-HpCDD 2.07 5.21 ND/EDL=0.32
OCDD 5.72 79.10 EMvPC=1.62

2378-TCDF 4.10' 12.4' 4.83*
12378-PeCDF 0.30 EMPC-0.39 ND/EDLr.42
23478-PeCDF EMP=0A8 EMPCz8.85 EMPC=0.29

123478-HxCDF 021 0.28 ND/EDL=0.4
123678-HxCDP ENUC.18 EMPCzO.32 ND/EDL=0.40
234678-ThxCDF OA8 7.26 EMPC-0.34
123789-HxCDF EMPC,0.13 ND/EDL=0.71 ND/DL=0.59

1234678-fHpCDF 0.29 3MPCr.31 EMPCtO.45
1234789-HpCDF ND/EDL=0.07 ND/BDL=0.35 MDEDL=.24

OCDF EMPC0.42 EMPC=1.24 EMP0.60

PcrcentLipids 3.36 3.78 3.89

Notes
I. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concenmadon.
3. Concentrations highlighted with an asterisk (*) are frm a DB-225 column.
4. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table lb



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number 91TT726SP01
Customer Project Number: STA. D35

- MS File Number 03MAR92LCB4071 03MAR92LCB4081 03MAR92LCB4091
Keystone/NEA Number 9IrTmlSPo2-04 91rISOCOl -O1 9lTr50C01-02

Customer Number: D40 D6 D8

Sample Description: Crayfish Crayfish Crayfish

Units pg/g (ppt) pg/g (ppt) pg/g (ppt)

Dioxin.

2378-TCDD 0.27 0.44 0.45
12378-PeCDD NDI/EDL=012 ND/EDLn0.19 NDIEDL=0.18

123478-HxCDD ND/E2D10.20 ND/EDL=0.16 ND/EDO0.08
123678-H4xCDD NDIEDL=0.19 ND/EDL=0.16 ND/EDL=0.07
123789-HxCDD NDJEDL=0.18 ND/EDL=0.16 ND/EDL=0.07

1234678-HpCDD 0.62 EhlPC=0.42 EMPC=0.67
OCDD 3.12 2:22 4.12

2378-TCDF 4.81* 4.66* 4.72*
12378-PeCDP ND/EDL=0.26 0.14 EMPC=0.11
23478-PeCDF EMPC=0.22 0.23 EMPCO0.22

123478-HxCDF ND/EDL=0.32 N1)EDWLO0.27 ND/EDL-0.24
123678-HIxCDF ND/EDL=031 NDEDI=0.27 ND/EDL=0:22
234678-HxCDF EMPC=0.27 ND/EDL=032 ENMC=0.21
123789-HxCDF ND)EDL=0.50 ND/EDL=OA1 NDIEDL=0.31

1234678-HpCDF ND/EDL=0.09 ND/EDL=0.13 ND/EDLO.10
1234789-HpCDF ND/EDIL=0.14 ND/EDL=0.15 ND/EDL=0.13

OCDF ND/EDL=0.24 ND/EDL=0.29 ND/EDL=0.18

Enx. Liuia 3.32 4A3 2.96

Notes:
1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection LimiL
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 Ic



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: 91r05,0C01-03 91T050C014-5 91TOSOCO1-07

Customer Number: D10 D15 Dl9
Sample Description: Crayfish Crayfish Crayfish

Units pg/g (ppt) pg/g (ppt) pg/g (ppt)

Dioxins
2378-TCDD 0.45 ENPC=0.39 0.62

12378-PeCDD ND/EDL=0.17 ND/EDL=0.14 ND/EDL=0.66
123478-HixCDD ND/EDLrO.13 ND/EDL=0.08 ND/EDL0a21
123678-HxCDD EMF&0.38 ND/EDLrO.07 ND/EDL=O.30
123789-HxCDD NDiEDL=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

2378-TCDP 4.41* 4.12* 9.52*
12378-PeCDF ND/EDLzO.16 ND/EDL=0.19 1.02
23478-PeCDF EMPC=O.24 EMPC=0.29 3.05

123478-HxCDF ND/EDL=0.26 ND/EDL=0.09 0.35
123678-HxCDF ND/EDL=025 ND/EDLsO.09 0.24
234678-HxCDP 0.26 0.28 0.46

123789-HxCDF ND/EDL=0.35 NDjSDL=0.16 ND/EDL-0.05O
1234678-HpCDF 0.29 EMPC 0.27 ND/EDLO.31
1234789-HpCDP ND/EDL=0.16 ND/EDLrO.16 ND L=0.09

OCDF NDIEDL=0.35 ND/EDL=0.52 056

PerntJ Lispa 2.15 2.05 2.54

Notes
1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection LimiL
2. EMPC = Estimated Maximrnu Possible Conentration.
3. Concentrations highlighted with an asterisk (*) am from a DB-225 column.
4. Concentrations below the LMCL or above the UTMCL are ESTIMATES ONLY.

Table Id



SUMMARY OF ANALYTICAL RESULTS
Nr-te <-<

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 03MAR92LCB4151. 05MAR92LCB3201

KeystonelNEA Number: 91l0r50Co0-08 91TO50C01-10 91'M50C01-11

Customer Number. P20 D23 D24

Sample Description: Crayfish Crayfish Crayfish

Units pgfg (ppt) pg/g (pp& pgW (ipn)

D2ioxins

2378-TCDD EMFC=0.39 0.43 0.47
12378-PeCDD ND/EDL=0.09 ND/EDL=0.32 ND/EDL=0.83

123478-HxCDD ND/EDLO.30 ND/EDL=0.10 0.39
123678-HxCDD ND/EDL=0.30 0.31 0.89
123789-HxCDD ND/EDL=029 EMPC=0.15 EMPC=0.76

1234678-HpCDD 0.47 0.71 4.01
OCDD 3.33 4.67 16.70

Fran

2378-TCDF 5.64* 6.08* 6.39*
12378-PeCDF 0.17 EIPC=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/EDLO.10 ND/EDL=0.06 0.32
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 EMEPC=0.37 0.70
1234789-HpCDF NDIEDL=0.17 ND/EDL=0.27 0.19

OCDF ND/EDL=0.44 EMPC=O.49 0.63

Perentnhids 2.84 2.57 2.92

Notes:
1. ND/EDL = Analyte Not Detected at or above the sample specific Estinated 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

Date received; September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number 91IT26SPO1
Customer Project Number STA. D35

MS File Number 03MAR92LCB4041 03MAR92LCB4021 03MAR92LCB4031
KeystonetNBA Number 91r6SPo1-MB 91T127SP02.M 91'OSOCOl-MB

Customer Number:
Sample Description; Method Blank Method Blank Method Blank

Units pg/g (ppt) pgg (pPt pgfg Opt)

Total TCDD 3.56 0.70 3.01
Towl PeCDD 3.28 ND/EDL=029 NDJEDL=029
Total HxCDD 3.90 ND/EDL0.13 ND/EDLO0.07
Total HpCDD 1.24 0.30 . ND/EDL0230

Total TCDF 0.38 ND/EDL=0.16 0.85
Total PeCDF ND/EDL=0.24 ND/BDL=020 NDtEDW=.08

Total HxCDF 0.43 ND/EDL=0.34 0.26
Total HpCDF ND/DL=0230 NDIEDL=0.10 ND/EDL40.18

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

Table 2a



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number: 911M6SP01
Customer Project Number: STA. D35

MS File Number: 05MAR92LCB3171 03MAR92LCB405l 03MAR92LCB4061

Keystone/NEA Number 9lTP26sPoI-02 917127SP02-O1 9ITr27SP02.03

Customer Number1 D35 D28 D38

Sample Description: Crayfish Crayfish Crayfish

Units pg/g (ppc) pgfg (ppt) pg/g (ppt)

Dioxins
Total TCDD 5.96 1.79 0.37

Total PeCDD 5.16 ND/BDL=O032 ND/EDL=0.27
Total HxCDD 6.14 1.13 ND/EDL=0.24
Total HpCDD 3.80 18.6 ND/EDL=0.32

umns
Total TCDF 10.2 18.5 6.33

Total PeCDF 1.79 2.99 0.59
Total HxCDF 1.72 49.1 ND(EDL=0.40
Total HpCDF ND/EDL=0.07 0.72 ND/EDL=0.24

Notes
1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit
2. Concentradons below the LMCL or above the UMCL are ES¶IMATES ONLY.

Table2b



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number 91TT26SPO0
Customer Project Number: STA. D35

MS File Number. O3MAR92LCB4O7 O3MAR92LCB4OS0 03MAR92LCB4091
Keystone/NEA Number: 9lfT27SPO2-04 9171O5Ocol-01 91Tsoco1-02

Customer Number. D40 D6 D8
Sample Description: Crayfish Crayfish Crayfish

Units pg/g (ppt) pg/g pt) pg/g (ppt)

Dioxins
Total TCDD 1.06 1.58 0.45

Total PeCDD ND/EDL=0.22 ND/EDL=0.19 ND/EDL=O.18
Tot HxCDD ND/EDL=0.18 ND/EDL=0.16 ND/EDLaO.07
Total HpCDD 0.62 0.58 0.58

Euas
Total TOF 6.84 6.74 5.35

Total PeCDP 0.26 0.23 0.26
Total HxCDF ND/EDL=0.31 NDJEDL=0.27 NDIEDL022
Total HpCDF NDDL=0.09 ND/EDL=0.13 ND/EDL=0.10

Notes:
1. ND/EDL = Analyte Not Detected at or above fte sample specific Esimated Detection Limit.
2. Concentradons below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2c



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

KeystoneNEA Number: 9ITr50C01-03 9llMOSCOI-05 91Tl'OCO1-07

Customer Number DIO D15 D19

Sample Description: Crayfish Crayfish Crayfish

Units pglg (pt) pg~g (ppt) pg/g (ppt)

Dioxins
Totai TCDD 3.05 2.38 3.25

Tohal PecDD ND/EDL=0.17 ND/EDL=O0.14 ND/EDL=0.66
Total HIxCDD Nt/EDL=0.12 NDNEDL=0.07 0.33
Total HpCDD 2.85 ND/EDL=0.06 2.87

Eumns

Total TCDF 7.62 5.80 16.2
Total PeCDF 0.30 0.44 12.1
Total HXCDF 1.01 0.34 2.48

Total HpCDF 0.37 ND/EDLz016 ND/EDLsO.09

Notes:
1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection LimiiL
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: 911M 6SP01
Customer Project Number. STA. D35

MS File Number: 03MAR92LCB4141 03MAR92LCB4151 05MAR92LC93201

Keystone/NEA Number: 91T15OCO1-03 91'fOOC0l-10 91g5iC01-11

Customer Number. mD M3 r24

Sample Description: Crayfish Crayfish - Crayfish

Units pgg /pr) pgtg (pPt) pg/g (ppt)

Dioxins
Total TCDD 0.89 0.93 6.98

Total PeCDD NDIEDLa0.09 ND/EDL=020 6.26
Total HxCDD 0.23 0.30 8.14
Total HpCDD 0.47 0.71 7.62

Total TCDF 6.62 5.66 14.2
Total PeCDF 1.07 1.12 7.45
Total HxCDF 0.37 0.78 5.11

Total HpCDF ND/EDL=.13 ND/EDL4).27 1.17

NoteS
1. ND/EDL _ Aalyte Not Detected at or above the sample spific Estimated Detection LimiL
2. Concentrations below the LMCL or above the JMCL ar ESTMATES ONLY.

Table2e



SUNiARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number: 91f26SP01
Customer Project Number: STA. D35

MS File Number 03MAR92LCB4041 03MAR92LCB4021 03MAR92LCB4031
Keystone/NEA Number 9slTr26SPO-MB 91rr27SP02-MB 91M5OCO1 -MB

Customer Number:
Sample Description: Method Blank Method Blank Method Blank

Units % 'To %

13C-2378-TCDD 57 60 63
13C-12378-PbCD 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

Eunsa
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 66
13C-123789-HxCDF 55 64 56

13C-1234678-HpCDF 44 57 49
13C41234789-HpCDF 42 52 48

Clean-Up Recovery Standard
37C14-2378-TCDD 70 66 76

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

Table 3a



SUMMARY OF ANALYTICAL RESUJLTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT26SPOl
Customer Project Number. STA. D35

MS File Number 05MAR92LCB3171 03MAR92LCB4051 03MAR92LCB4061
Keystone/NEA Number 9T126SPO1-02 9rTrZ7SP02-01 9ETT7SP02-03

Customer Number: D35 M28 D38
Sample Description: Crayfish Crayfish Crayfish

Units % f %

13C-2378-TCDD 65 57 50
13C-12378.PeCDD 87 71 62

13C-123478-HxCDD 80 55 49
13C-123678-HxCDD 80 98 71

13C-1234789-HpCDD 80 66 58
13C-OCDD 68 71 58

Furans
13C-2378-TCDF 84* 76* 61*

13C-12378-PeCDF 62 56 51
13C-23478-PecF 63 56 50

13C-123478-HxCDP 82 62 55
13C-123678-HxCDF 63 23 60
13C-234678-HxCDF 65 55 56
13C-123789-HIxCDF 74 54 53

13C-1234678-HpCDF 69 62 55
13C-1234789-1pCD1 82 69 55

C =lea-Up Recnve andard
37C14-2378-TCDD) 82 73 68

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

Table 3b



SUMMARY OF ANALYTICAL RESULTS

3_4 _' _ _ _ _
Date received: September 26, 27 and October 5, 1991

Client name: Tetra Tech
Laboratory Project Number: 911T6SP01

Customer Project Number: STA. D35

MS File Number: 03MAR92LCB4O71 03MAR92LC 81 03MAR92LCB4091
Keystone/NBA Number: 91r127SP02-04 911'SOCOI-01 91lOM5OCOFO2

Customer Numben D40 D6 D8
Sample Description: Crayfish Crayfah Cryfish

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-OCDD 70 83 67

13C-2378-TCDF 67* 79* 76*
13C-12378-PeCDF 56 64 65
13C-23478-PeCDF 54 65 64

13C-123478-HxCDF 67 71 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

L-Up Recoveznn Standard

37C14-2378-TCDD 66 80 80

Note=
1. Reoveries highlighted with an aswrisk (m) from a DB-225 colUmn.

Table 3c



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number. 911Ff6SP0I
Customer Project Number: STA. D35

MS File Number: 03MAR92LCB4111 O3MAR92LCB4121 03MAR92LCB4131
Keystone/NEA Number 91TMM0CO143 91TMfOC01-05 91T5OCOI-07

Customer Number DI1 DIS D19
Sample Description: Crayfrsh Crayfish Crayfish

Units % % %

Dioxins
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

Euh 
13C-2378-TCDF 66* 62* 84*

13C-12378-PeCDF 57 50 76
13C-23478-PeCDF 58 47 35

13C-123478-HxCDF 59 59 72
13C-123678-HxCDF 60 56 64
13C-234678-HxCDF 58 50 67
13C-123789-HxCDF 59 49 69

13C-134678-HpCDF 49 45 57
13C-1234789-HpCDF 49 42 57

37C14-2378-TCDD 68 62 74

Notes:
1. Recoveries highlighted with an asterisk ae frm a DB-225 column.

Table 3d



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetn Tech

Laboratory Project Number. 91TT26SP01
Customer Project Number' STA. D35

MS File Number 03MAR92LCB4141 03MAR92LCB41S1 O5MAR92LCB3201

Keystone/NEA Number. 91TIl50C01-08 91TOM50COlO 911TOC01-11

Customer Number: D20 D23 D24
Sample Description: Crayfish Cryfish Crayfih

Units % % %

Dioxins
13C-2378-TCDD 59 51 r 64

13C-12378-PeCDD 78 66 83
13C-123478-HxCDD 58 58 83
13C-123678-HxCDD 71 59 77

13C-1234789-HpCDD 54 48 80
13C-OCDD 46 47 67

Fuans-

13C-2378-TCDF 75* 66* 88*
13C-12378-PeCDF 61 53 59
13C-23478-PeCF 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 SO 71

13C-1234678-HpCDF 46 40 65
13C-1234789-HpCDP 48 42 80

Clean- Recovery Standard
37C14-2378-TCDD 76 67 83

Notex
1. Recoveries highlighted with an aserisk () are fiom a DB-225 column.

Table 3c



SUMMARY OF ANALYTICAL RESULTS

Date received. September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number 91Tl26SPOI
Customer Project Number: STA. D35

MS File Number: OSMAR92LCB3181 OSMAR92LCB3191

KeystoneMNA Number. 91Tr26SP01O2MS 917T26SP01-MSd

Customer Number: D35 D35

Sample Description: Crayfish Crayfih

Units % %

13C-2378-TCDD 61 64
13C-12378-PeCDD 83 86

13C-123478-HxCDD 92 93
13C-123678-HxCDD 64 72

13C-1234789-HpCDD 73 82
13C-OCDD 63 71

13C-2378-TCDF 73* 74*
13C-12378-PeCDF 58 59
13C-23478-PeCF 58 58

13C-123478-HxCDF 78 81
13C-123678-HxCDF 54 61
13C-234678-HxCDF 59 60
13C-123789-HxCDF 67 73

13C-1234678-HpCDV 60 66
13C-1234789-HpCDF 73 82

37C14-2378-TCDD 79 85

Notes:
1. Recovenes highlighted with an asterisk (1 are (um a DB-225 column.

Tale 3f



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech -

Laboratory Project Number- 91TI26SPOL
Customer Project Number: STA. D35

MS File Number: 05MAR92LCB3171 05MAR92LCB3181

Keystone/NEA Number: 9Llr26spol-02 91Tr26SPO1-MS

Sample Description: Measured Spiked Spiked Theoretical Measured %

Levels Levels* Level** Levels Levels Recy.

Units pg/g (Ppt) Pg pa (pp) Pg/g (pt) pg/g (ppt) %

Dioxins

2378-TCDD 0.40 200 10.19 10.59 12.9 122
12378-PeCDD OA8 1079 55.00 55A8 55.2 99

123478-HxCDD 0.15 904 46.08 46.23 53.3 115
123678-HxCDD 0.53 888 45.26 45.79 69.9 153
123789-H{xCDD 0.59 783 39.91 40.50 72A 179

1234678-HpCDD 2.07 1012 51.58 53.65 67.9 127
OCDD 5.72 1909 97.30 103.02 135 131

Ehmni
2378-TCDF 4.10 188 9.58 13.68 17.2 126

12378-PeCDP 0.30 931 47.45 47.75 69.7 146
23478-PeCDF 0.48 880 44.85 45.33 70.2 155

123478-HxCDF 0.21 950 48.42 48.63 57.2 118
123678-HxCDF 0.18 934 47.61 47.79 73.4 154
234678-HxCDF OA8 904 46.08 46.56 64.3 138
123789-HxCDF 0.13 960 48.93 49.06 64.7 132

1234678-HpCDF 0.29 897 45.72 46.01 63.5 138
1234789-HpCDF 0.035 948 48.32 48.36 63.7 132

-0C0 0.42 1842 93.89 94.31 105 111

Notes
1. Concenuradons marked with an asterisk(S) are the absolute amount of exh naive analyte

spiked into the sample -02MS.
2. Concenuations mkiced with a double asterisk (fl) are dhe spike levels expressed as pglg (pj)

for a sample weight of 19.619 grams.

Table Sa



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: 05MAR92LCB3171 OSMAR92LC£B3191
Keyskone/NEA Number: 9T26sPo1-02 91rT26sPo01-0Msd

Sample Description: Measured Spiked Spiked Theoretical Measured %
Levels Lcvclt Levels** Levels Levels Recy.

Units pg/g (ppt pg PgS/ (p) Ppg/ (pp) pg/g (PP0) %

Dlioxins
2378-TCDD 0.40 200 9.71 10.11 11.6 115

12378-PeCDD 0.48 1079 52A0 52.88 51.8 98
123478-HxCDD 0.15 904 43.90 44.05 57.6 131
123678-LxCDD 0.53 888 43.12 43.65 58.6 134
1237894HxCDD 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

Eumans
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-PeCDtF 0.48 880 42.73 43.21 67.2 156

123478-HxCDF 0.21 950 46.13 46.34 61.2 132
123678-HxCDE 0.18 934 45.36 45.54 63.1 139
234678-HxCDF 0.48 904 43190 44.38 61.7 139
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. 948 46.04 46.07 58.2 126

OCT2F 0.42 1842 89.45 89.87 95.2 106

Notes:
1. Conceations marked with an asteisk (* are the absolute amount of each native analyte

spiked into the sample -02MSd.
2. Concenafion marked with a double asterisk (**) are the spike levels expressed as pg/g (pt)

for a sample weight of 20.593 grams.
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SUMMARY OF ANALYTICAL RESULTS

AWEi

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number: 91 6SP01
Customer Project Number: STA. D35

MS File Number: 05MAR92LC93181 OSMAR92LCB3191 Reladve

Keystone/NEA Number: 9ETr26SPOI-02MS 91TV26SP01-MSd Percnt

Sample Description: Crayfish Crayfish Diffecnce

Units pg/g (ppt) pglg (ppt) %

Dioxins
2378-TCDD 12.9 11.6 -11

12378-PeCDD 55.2 51.8 -6
123478-HxCDD 53.3 57.6 8
123678-HxCDD 69.9 58.6 -18
123789-HxCDD 72A 61.3 -17

1234678-HpCDD 67.9 61.2 -10
OCDD 135 123 -9

2378-TCDF 17.2 16.3 5
12378-PeCDF 69.7 65.2 -7
23478-PeCDF 70.2 67.2 -4

123478-HxCDF 57.2 61.2 7
123678-HxCDF 73.4 63.1 -15
234678-HxCDF 64.3 61.7 -4
123789-HxCDF 64.7 62.5 -3

1234678-HpCDF 63.5 58.7 -8
1234789-pOCDF 63.7 58.2 -9

0C0F 105 95.2 -10

Table Sc
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ANALYSIS OF SUCKERS

For The Presence of

PCDD's AND PCDF's
By

HIGH RESOLUTION GAS CHROMATOGRAPHY
HIGH RESOLUTION MASS SPECTROMETRY



KEYSTONE/NEA
NVIRONMENTAL RESOURACES

CASE NARRTIVE

C~~~~~~~~~~~~~~~~~~~~~~~~~~~



CASE NARRATIVE

L 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 -210C. The samples were homogenized, by grinding several times, and
immediately returned to the freezer where they remained until extaction.

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 N1RMER ANALYSIS LMCL
91fT160COl EPA Method 1613x 0.5 ppt (tetras)
91TT180CO1 EPA Method 1613x 2.5 ppt (pentas, hexas, heptas)
91TT220C02 EPA Method 1613x 5.0 ppt (octas)
91fT280CO2 EPA Method 1613x
91TTONVO1 EPA Method 1613x

IlL 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 fourtsets on January 14, 15, 16, and February 3, 1992.
The extraction set from January 15 (samples D19S, D1SS, D6S, D8S, and DIOS) 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. Confirmation analyses
were on a DB-225 column on February 14, 1992.

B. Results

Sucker results are based on the initial weight of the sample (approximately 20
grains). 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. Concentrations below the Lower Method
Calibration Limit (LMCL) should be considered ESTIMATES ONLY.

Sampgle Resths 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 D38S respectively).

The OCDD isomer was present in several samples at concentrations above the LMCL. The
levels detected ranged from 5.25 ppt to 21.3 ppt (samples D23S and 024S, 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 summary 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.) Instrumental analyses were done by
EPA Method 1613. All instrument calibration solutions (CS 1 through CS5) were prepared and
certified by an independent laboratory (Cambridge Isotope Labs), and conform to EPA Method
1613 levels. Te 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.
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Clean-Up Recover" Standad Sniking Levels EPA Method 1613 calls for spiking the
sample extracts with 800 pg of 37Cl-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 Prearation and Spikn 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.

ConC 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.

RBsring Sample specific Estimated Detection Limits (EDLs), 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).

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-Concentranion 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).

613anyt Not 12cieted, 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.

Calibraon Lirmixt 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 = (Lowe Instrument Calibraton Pt x{Final Volume)
(Sample Size)

(2) UMCL (Lighest Instrument Calibration Pt) x tFinal Volume)
(Sample Size)

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

H o LICoHIC& LMCL .CL
Tetra 0.5/200 pg/pL 0.5 pglg 200 pg/g
Penta, Hexa, Hepta 2.5/1,000 pgpL 2.5 pg/g 1,000 pg/g
Octa 5.0/2,000 pg/pL 5.0 pglg 2,00 pglg

Note: pg/g=ppt

IV. QUAIY CONTROL

A. Project Quality Control

Quality control measures specific to this project included a Matrix Spike and Matrix 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.).

4



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

Labortory Method Blanks Three laboratory 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), 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.

Internal Standard Recoveres 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 Saples Tables 5a-5c 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 1% to 70%.

The Matrix Spike 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.
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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.

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

William .Chambers Dam JeffS/ renger Dat 
Director QA Officer
Center for Analytical Mass Spectrometry Keystone/NEA
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y SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT16-280CO1, 91T2ONVO1
Customer Project Number: 8526-06

MS File Number: lIMAR92LCB3031 IIMAR92LCB3021 11MAR92LCB3041
Keystone/NEA Number: 911T160C0l-MB2 9EfTT1OCO1-MB2 9l1T80C02-MBlRX

Customer Number:
Sample Description: Method Blank Method Blank Method Blank

Units pg/g (ppt) pgfg (ppt) pg/g (ppt)

Dioxins
2378-TCDD ND/EDL=0.08 ND/EDL=0.07 0.06

12378-PeCDD EMPC=0.29 0.25 EMIPC=0.24
123478-HxCDD EMPC4IC.16 0.17 0.12
123678-1xCDD 0.45 0.33 EMDPC=0.47
123789-HxCDD EIPC=0.28 EMPC=0.30 0.33

1234678-HpCDD EMEPC=0.85 0.66 1.16
OCDD EMPC=1.73 2.12 1.65

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 ENMPC=0.39 0.30 0.22
234678-HxCDF 0.61 EMPC=0.59 ENMPC=0.49
123789-HIxCDF 0.39 EMIPIC=0.40 EMPC=0.18

1234678-HpCDF 0.34 EMPC=0.32 EMPC(>0.29
1234789-HpCDF 0.34 0.25 EMUPC=0.11

OCDF ENMP=0.62 0.77 EIPC-=0.27

Perent inLids 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 Concentration.
3. Concentrations highlighted with an asterisk (¶ are from a DB-225 column.
4. Concentrations below die LMCL or above the UMCL are ESTIMATES ONLY.

Table la



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91f6-280C01, 91TONYV1
Customer Project Number: 8526-06

MS File Number. l1MAR92LCB391 llMAR92LCB3101 IIMAR92LCB3111
Keystone/NEA Number- 91Tr160C01.Ol 9lTrlGOcol-2 917T160C01-O5

Customer Number: D3SS D3SS D40S
Sample Description: Sucker Sucker Sucker

Units pg/g (pPt) pg/g (ppn) pgg (ppt)

2378-TCDD 0.62 1.38 0.72
12378-PeCDD EMPC=O.40 EMPC=O.72 EMPC0.48

123478-IxCDD 0.20 0.33 EMPC=O.17
123678-HxCDD 0.18 0.81 0.41
123789-HxCDD 0.11 0.38 EMPC=O.32

1234678-HpCDD 1.04 2.41 1.82
OCDD 3.79 4.12 0.79

Furans

2378-TCF 709* 11.4* 1 1.0*
12378-PeCDF 0.18 EMPC=O.23 EMPC=0.16
23478-PeCDF 0,31 0.72 EMPC4).45

123478-HxCDF 0.08 EMPC=0.27 0.09
123678-HxCDF 0.16 0.36 EMPC=0.15
234678-HxCDF EvIPO1/D-4.61 E.PCJN2.69 EMPC/DJ2.77
123789-HxCDF 0.11 EMPC=O.18 EMPC=0.17

1234678-HpCDF 0.90 EMPC/D= 1.79 EMPC=0.30
1234789-HpCDF 0.10 0.15 EMPC=0.11

OCDF EIPC=0.35 0.69 10.6

ftrcesntv 3A% 9.2* 15%

Notes:
1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection LimniL
2. EMPC = Estimated Maximun 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 lb



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech-

Laboratory Project Number: 91TT16-280CO1, 91-l'2ONVQ1
Customer Project Number: 8526-06

MS File Number: 11MAR92LCB3OSI IIMAR92LCB3S61 L1MAR92LCR3071

Keystone/NEA Number: 9'lTrlOCOl-05 911T220C02-08 91M2oC02-10

Customer Number: D28S D24S m3s

Sample Description: Sucker Sucker Sucker

Units pglg (ppt) pg/g (jpt) pg/g (ppt)

2378-TCDD lAl 1.01 0.92
12378-PeCDD EMPC=O.90 EMPC=0.58 EMPC=0.43

123478-HxCDD 0.35 0.22 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 1.10
OCDD 20.1 21.3 5.25

2378-TCDF 6.98* 7.24* 6.36*
12378-PeCDF 0.42 EMPC-0.28 0.16
23478-PeCDF 0.92 0.50 0.38

123478-HxCDF 0.A5 EMPC-0.22 EMPC=I0.13
123678-HIxCDF 0.25 0.18 EMP.C=O.ll
234678-HxCDF EBPC=1.50 EMPC=0.54 EMPC=0A49
123789-HxCDF 0.33 0.17 0.09

1234678-HpCDF 0.70 0.55 EMPC=0.23
1234789-HpCDF - 0.30 EMPC=O.15 0.09

OCDF 3.07 1.76 0.56

Ergent Lizijd 8.2% 8.1% 6.7%

Notes:
1. ND/EDL = Analyre 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 LJMCL are ESTIMATES ONLY.

Table Ic



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 911T16-280CO1, 9ITTTQ0NVO1
Customer Project Number: 8526-06

MS File Number: llMAR92LCB3141 11MAR92LCB3151 I1MAR92LCB3161

Keystone/NEA Number: 91T8OCo2-01RX 917T280C02-O2RX 91T280CG-03RX

Customer Number: D19S DISS DO

Sample Description: Sucker Sucker Sucker

Units pg/g (ppt) pg/g (ppt) pg/g (ppt)

*Dioxins
2378-TCDD 1.32 0.83 0.49

12378-PeCDD EMPC=0.64 EMPC=O.51 ENIPCa0.46
123478-HxCDD 0.23 E±MPCtO.19 0.18
123678-HxCDD 0.87 0.74 EMPC=0.68
123789-HxCDD 0.48 0.42 043

1234678-HpCDD 2.98 2.45 2.07
OCDD 9.28 6.43 4.04

2378-TCDF 8.79g 4.69* 5.24*
12378-PeCDF EMPC=0.34 0.20 0.18
23478-PeCDF 0.69 0.48 0.43

123478-1xCDF 0.27 0.20 0.18
123678-HixCDF 0.22 0.22 0.23
234678-HxCDF EMPC/DU1.41 EMP/D= 1.65 EMPC/D= 1.35
123789-HxCDF 0.18 EMPC=0.12 0.13

1234678-HpCDF EMPCfD> 1.05 EMPC/D=1.03 EIPC/D=0.29
1234789-HpCDF 0413 EMPC=.10 0.06

OCDF 1.03 047 0.30

PemntLinida 7.6* 5.4% 5.3%

Notes:
1. NDhEDL = Analyte Not Detected at or above the sample specific Estimated Detection LimiL

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 Id



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT16-280C01, 91fl2ONVOI
Customer Project Number: 8526-06

MS File Number: IIMAR92LCB3171 20MAR92LCB2201- I1MAR92LCB3081

Keystone/NEA Number: 91lmsoC02-O4RX 9lTr28OCO2-13RX 9172ONVo1.O1
Customer Number: D8S DM3S D20S

Sample Description: Sucker Sucker . Sucker

Units pg/g (ppc) pg/g (ppt) pg/g (pt)

2378-TCDD 0.82 1.56 0.76.
12378-PeCDD EMPC=0.65 ENWC=1.10 EMPC=OA0

123478-HxCDD 0.23 0.53 EMPC=0.13
123678-HxCDD 0.97 1.01 EMPC=0.33
123789-HxCDD 0.45 0.92 0.16

1234678-HpCDD 2.44 3.35 1.66
OCDD 4.41 6.67 13.7

Eums
2378-TCDF 7.97* 5A5* EMPC=2.46*

12378-PeCDF 0.23 OA9 0.14
23478-PeCDF 0.52 1.21 0.33

123478-HxCDF 0.21 0.39 0.14
123678-HxCDF EMPC=O.21 EMPC=0.33 0.09
234678-HIxCDF EBPC=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

OCDF 0.35 1.20 1.44

PerentU Liqi 7.1% 9.7% 3.4%

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 le



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech'

Laboratory Project Number: 9ITT16-280CO1, 91T2ONVO1
Customer Project Number: 8520-06

MS File Number: IIMAR92LCB3031 llMAR92LCB3021 I1MAR92LCBJ341
Keystone/NEA Number: 91Trl6OC01-MB2 91Tf180COl-MB2 9lT280C02-MB1RX

Customer Number:
Sample Description: Method Blank Metlhod Blank Method Blank

Units pgg (ppt) pg/g (ppz) pg/g (ppr)

Digxil

Total TCDD Lao 0.89 L84
Total PeCDD 1.72 0.60 3.38

Total HxCDD 2.19 1.05 3.8
Total HpCDD 0.61 0.66 2.08

*EuaranX
Total TCDF 0.76 0.15 2.07

Total PeCDF ND/E.DL=-0.14 0.30 1.16
Total HxCDF 1.29 0.77 0.52
Total HpCDF 0.68 0.25 ND/EDLs0.03

Notes:
1. ND/EDL _ Analyze 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: 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: 11MAR92LCB3091 l1MAR92LCB3101 llMAR92LCB3111.

Keystone/NEA Number: 91Tr16OCO1-O1 9T160C01-02 91lT160C01-O5

Customer Number: D35S D38S 1)40S

Sample Description: Sucker Sucker Sucker

Units pg/g (ppt) pg/g (ppr pgg Opt)

Total TCDD 2.15 0.30 2.35
Total PeCDD 3.15 1.65 1.98

Total HxCDD 1.12 3.61 2.78
Total HpCDD 1.83 3.28 4.38

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



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT16-280C01, 91TMONVOI
Customer Project Number: 8526-06

MS File Number: 11MAR92LCB3051 IIMAR92LCB3G61 IIMAR92LCD3071
KeystonelNEA Number: 9117180col-O5 91Tf0C02-O8 91'r20CO2-10

Customer Number: D23S D24S n23s
Sample Description: Sucker Sucker Sucker

Units pg/g (ppt) Pg/g (pp) pg/g (jpt)

Total TCDD 3.5 3,36 2.69
Total PeCDD ND/EDLsO.11 0.85 0.26

Total HxCDD 3.63 2.23 1.54
Total HpCDD 7.30 5.74 1.90

Furans
Total TCDF 7.95 7.34 6.07

Total PeCDF 2.15 1.14 0.76
Total HxCDF 2.71 1.21 0.38
Total HpCDF 2.23 1.53 0.22

Notes:
1. NDiEDL = Analyce Not Detected at or above the sample specific Estimated Detection Limit
2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2c



SUMMARY OF ANALYTICAL RESULTS

I I 4,1,1, _ 1EN O _

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91T716-280C01, 91T2ONVOI
Customer Project Number: 8526-06

MS File Number. LIMAR92LCB3141 11MAR92LC23151 11MAR92LCB3161
Keystone/NEA Number: 91TSOC2-01RX 91r2s80Co2-O2RX 9lTrs80Co2-03RX

Customer Number: D19S D1SS D65
Sample Description: Sucker Sucker Sucker

Units pg/g (ppt) pg/g (ppt) pg/g (ppL)

Total TCDD 3.79 2.65 2.71
Total PeCDD 5.06 4.50 4.86
Total HXCDD 7.65 7.42 7.01
Total HpCDD 5.48 . 4.53 3.85

Toral TCDF 8.69 6.00 6.03
Total PeCDF 2.44 2.56 2.47

Total HxCDF 1.21 0.93 0.90
Total HpCDF 0.89 0.26 0.45

Notes:
1. NDIEDL = Analyte Not Detected at or above the sample specific Estimated Detection Linit.
2. Concentradons below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2d



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91'T16-280C01, 91'IT2ONVOI
Customer Project Number: 8526-06

MS File Number: I1MAR92LCB3171 20MAR92LCB2201 11MAR92LCB3081
KeystonelNEA Number 919M180C02-04RX 912M80C2-13RX 911r20NVO-01

Customer Number. D8S DIOS D20
Sample Description: Sucker Sucker Sucker

Units pg/g (ppt) pg/g (ppt) pg/g (ppt)

TotalTCDD 3.24 52.6 3.11
Total PeCD 4.90 7.22 0.18

Total HxCDD 8.03 10.2 1.36
Total HpCDD 4.33 5.76 2.66

Total TOF 7.97 7.82 3.51
Total PcCDF 2.69 4.22 0.47
Total HxCDF 0.36 2.25 0.61
Total HpCDF 0.92 1.23 041

Notes:
1. NDIEDL - Analyte Not Detected at or above the sample specific Estimated Detection LimiL
2. Concentrations below the LMCL or above the UMCL are ESTIMATES ONLY.

Table 2e



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18,22,28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT16-280CO1, 91TV2ONVO1
Customer Project Number: 8526-06

MS File Number: IIMAR92LCB3031 llMAR92LCB302 1lMAR92LCB3041

Keystone/NEA Number: 91Trl60C01-MB2 91TfISOCOI-MB2 91TI280C02-MBlRX

Customer Number:
Sample Description: Method Blawk Mathod Blank Method Blank

Units % % %

Didxins
13C-2378-TCDD 29 29 59

13C-12378-PeCDD 35 38 . 71
13C-123478-HxCDD 31 31 65
13C-123678-HxCDD 36 39 72

13C-1234678-HpCDD 34 34 68
13C-OCDD 29 22 53

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

Clean-Un Recovery Standard
37C14-2378-TCDD 41 37 84

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

Table 3a



SUMMARY OF ANALYTICAL RESULTS
_ ~ w~-_

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT16-280C01, 91T2ONVO1
Customer Project Number: 8526-06

MS File Number: I1MAR92LCB309l IIMAR92LCB3101 11MAR92LCB3111
KeystonelNEA Number: 91rr160CO1-Ol 91r1I60COI-02 91rrI60Col-05

Customer Number: D53S D38S D40S
Sample Description: Sucker Sucker Sucker

Units % % %

Dioxins
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-OCDD 39 43 21

Euran
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 31 37 21
13C-123789-HxCDF 40 44 24

13C-1234678-HpCDF 37 39 22
13C-1234789-HpCDF 45 50 28

Clean-HpU Recovera 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

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech*

Laboratory Project Number: 911T16-280C01, 91T2ONVO1
Customer Project Number: 8526-06

MS File Number: 1IMAR92LCB3051 IIMAR92LCR3061 1M'AR92LCB3071
Keystone/NEA Number: 91IT180C01-05 91fl22OC02-08 91rr220c02-10

Customer Number: D28S D24S C23S
Sample Description: Sucker Sucker Sucker

Units % % %

13C-2378-TCDD 26 28 27
13C-12378-PeCDD 36 37 35

13C-123478-HxCDD 30 31 30
13C-123678-EtxCDD 34 35 34

13C-1234789-UpCDD 31 33 33
13C-OCDD 13 20 19

Furans
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-Ug Recovery Standard
37C14-2378-TCDD 34 43 41

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

Table 3c



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Terra Tech

Laboratory Project Number: 91TF16-280C01, 91¶ITONVOI
Customer Project Number: 8526-06

MS File Number: IIMAR92LCB3141 IIMAR92LCB3151 11MAR92LCB3161

Keystone/NBA Number 91r280c02-O11RX 91T1280C02-02RX 91'fl28OCO2-O3RX
Customer Number:, D19S D15S D6S

Sample Description: Sucker Sucker Sucker

Units 11 

13C-2378-TCDD 64 69 66
13C-12378-PeCDD 78 87 84

13C-123478-HfxCD 67 73 75
13C-123678-HxCDD 73 75 78

7 ~~~~~~13C-1234789-HpCDD 65 74 79
13C-OCDD 48 59 65

13C-2378-TCDF 72* 76* 75*
13C-12378-PeCDF 59 64 64
13C-23478-PeCDF 61 65 65

1JC-123478-HxCDF 66 70 70
13C-123678-HxCDF 61 60 61
13C-234678-FhCDF if) 51 53
13C-123789-EhCDF 64 68 68

13C-1234678-HpCDF 57 64 67
13C-1234789-HpCDE 67 77 80

Clea-Up Recover Standard
37C14.2378-TCDD 84 86 90

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

Table 3d



SUIMMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT16-280C01, 91TT20NVOl
Customer Project Number: 8526-06

MS File Number: IlMAR92LCB3111 20MAR92LCB2201 llMAR92LCB3081
Keystone/NEA Number: 91Ta280C02-04RX 91lT28OCD0-13RX 9YI2ONVO1-O1

Customer Number: D8S DIOS D20
Sample Description: Sucker Sucker Sucker

Units % pg/g (ppt) %

Dioxins

13C-2378-TCDD 61 83 28
13C-12378-PeCDD 79 85- 34

13C-123478-HxCDD 70 64 32
13C-123678-RxCDD 70 63 33

13C-1234789-HpCDD 73 73 33
13C-OCDD 64 47 21

13C-2378-TCDF 71* 60* 34*
13C-12378-PeCDF 56 . 89 27
13C-23478-PeCDF 57 94 27

13C-123478-HxCDP 60 68 28
13C-123678-4xCDF 59 55 28
13C-234678-HxCDF 47 54 15
13C-123789-HxCDF 62 68 29

13C-1234678-HpCDF 61 62 25
13C41234789-HpCDF 71 86 34

Clean-Up ntRen Standard
37C14-2378-TCDD 88 79 41

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

Table 3e



SUhMARY OF ANALYTICAL RESULTS

Date received: October 16,18, 22, 28 and November 20, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT16-280C01, 91'IT2ONVOL
Customer Project Number: 8526-06

MS File Number: IIMAR91LCB3121 28MAR92LCB3D1
Keystone/NEA Number: 91tT160C01-02MS 91rT160COl0OMSd

Customer Number: D38S o38S
Sample Description: Sucker Sucker

Units % t0

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-OCDD 45 6

fin
13C-2378-TCDF 48* 63*

13C-12378-PeCF 42 39
13C-23478-PeCDF 43 33

13C-3478-HxCDF 50 25
13C-123678-HxCDF 46 31
13C-234678-HxCDE 38 23
13C-123789.HxCDF 49 6

13C-1234678-HpCDF 40 12
13C-1234789-HpCDF 55 8

Clean-Utp RBeoe Standard'
37C14-2378-TCDD 65 93

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

Table 3f



SSMMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number: 91T26SP01
Customer Project Number: STA. D35

MS File Number: ilMAR9ILCB3101 i1lMAR9ILCB3121
KeystonelNEA Number: 9riT116OCo-02 91T160C01-02MS

Sample Description: Measured Spiked Spiked Theoretical Measured %

Levels Lavels* Levels** Levels Levels Recy.

Units pg/g (pp) Pg pg/g (ppt) pg/g (ppt) pg/g (ppz) %

Dioxins
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-H-xCDD 0.33 904 45.09 45.42 51.8 114
123678-HxCDD 0.81 888 44.29 45.10 66.4 147
123789-HxCDD 0.38 783 39.05 39.43 40.2 102

1234678-HpCDD 2A1 1012 50.47 52.88 61.2 116
OCDD 4.12 1909 95.21 99.33 123 124

2378-TCDF 11.4 188 9.38 20.78 25.7 124
12378-PeCDF 0.23 931 46.43 46.66 65.2 140
23478-PeCDF 0.72 880 43.89 44.61 62.4 140

123478-HxCDP 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 77.5 162
123789-HxCDF 0.18 960 47.88 48.06 71.4 149

1234678-HpCDF 1.79 897 44.74 46.53 61.3 132
1234789-HpCDF 0.15 948 47.28 .47A3 57.7 122

OCDF 0.69 1842 91.87 92.56 112 121

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

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



SUMMARY OF ANALYTICAL RESULTS

.m~ _ * g-'..i~itcrix~spi~e$4n~pzes WE

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number: 911T6SPO1
Customer Project Number: STA. D35

MS File Number: LIMAR9ILCB3101 31MAR92LCB2071

Keystone/NEA Number: 91ITZ6SP01-02 91TT160CO1-02MS4

Sample Description: Measured Spiked Spiked Theoretical Measured %

Levels Lvels' Levels" Levels Levels Recy.
(See Note #3.)

Units pg/g (ppt) Pg pg1g (pp) pg/g (ppr) pg/g (ppt) %

Dioxins
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-HIxCDD 0.33 904 43.71 44.04 54.6 124
123678-HxCDD 0.81 888 42.94 43.75 74.4 170
123789-HxCDD 0.38 783 37.86 38.24 66.6 174

1234678-HpCDD 2.41 1012 48.94 51.35 82.7 161
OCDD 4.12 1909 92.31 96.43 256 265

2378-TCDF 11.4 188 9.09 20.49 23.8 116
12378-PeCDF 0.23 931 45.02 45.25 65.5 145
23478-PeCDF 0.72 880 42.55 43.27 80.2 185

123478-HiCDF 0.27 950 45.94 46.21 7S.4 163
123678-HxCDF 0.36 934 45.16 45.52 74.8 164
234678-HzCDF 2.69 904 43.71 46.40 87.7 189
123789-HxCDF 0.18 960 46.42 46.60 79.9 .171

1234678-HpCDF 1.79 897 43.38 45.17 102 226
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 asterisk (*) are tie absolute amount of each native analyte

spiked into the sample -24Sd.
2. Concentradons marked with a double asterisk C**) are the spike levels expressed as pg/g (ppt)

for a sample weight of 20.680 grams.
3. The Matrix Spike Duplicate sample was subject to unusual chemical contamination in all five groups.

Reported concentrations should be considered ESTIMATES ONLY.

Table 4b



SUMMARY OF ANALYTICAL RESULTS

Date received: September 26, 27 and October 5, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TM6SP01
Customer Project Number: STA. D35

MS File Number: IlMAR91LCB3121 1IMAR91LCB3131 Relative
Keystone/NEA Number: 91rrl160C01-2MS 91Tr16OC01-02MSd Percent

Sample Description: Sucker Sucker Difference

Units pglg (ppt) pg/g (ppt)

Dioxins
2378-TCDD 13.0 19.4 40

12378-PeCDD 52.5 65.7 22
123478-HxCDD 51.8 54.6 5
123678-HxCDD 66A 74.4 11
123789-HxCOD 40.2 66,6 49

1234678-HpCDD 61.2 82.7 30
OCDD 123 256 70

EuF
2378-TCDPF 25.7 23.8 -g

12378-PeCDF 65.2 65.5 0
23478-PeCDF 62.4 80.2 25

123478-HxCDF 76.3 75.4 -1
123678-HxCDF 75.6 74.8 -1
234678-HxCDF 77.5 87.7 12
123789-HxCOF 71.4 79.9 11

1234678-HpCDF 61.3 102 50
1234789-HpCDF 57.7 67.5 16

OCDF 112 139 22

Table 4c
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CASE NARRATIVE

L. 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 -210C until analysis. The samples were thawed slightly, ground, ten
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.

11. ANALYSIS REQUEST

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

LAB ID NUMBER ANALYSIS DE2I CIN LIMIT
91TT160CO1 EPA Method 1613x 1.0 ppt (tetras)
91IT18OC01 EPA Method 1613x . 1.0 ppt (tetras)
91TT220C02 EPA Method 1613x 1.0 ppt (tetras)

m. 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 (HRGCIHRMS)
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 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 NCASL The modifications are outlined below:

Clean-Up Recovery Standard Spikin Levels 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. 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 Pepation 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 spiling an aqueous matrix.

ConCal AccoIacCriteria 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.

Bortling 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. Calculations and Reporting

PokidC Identifcation 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

2 '



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).

Aaal=~e &t De~tectd 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

CaZibraon Limi 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 = (Lowest Instrument Calibration Pt) x (Final Volume)
(Sample Size)

(2) UMCL - Highest Instument alibration Pt) x (Findl Volume)
(Sample Size)

The Lowest and Highest Instuent Calibration Points (LICPs and HICPs) vary with each

homologue group. For a sample size of 20 grams:

Homglogue Group LICPHICP- LMCL IMCLS_ .
Tetra 0.5/200 pg/gL 0.5 pg/g 200 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg/ptL 1.0 pglg 1,00 pg/g
Octa 5.0/2,000 pg/pL 5.0 pglg 2,000 pg/g

Note: pg fgppt and pgL =ppq

3



D. Results

genoW 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 grains. 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 Resut The 2378-TCDD was present at concentrations ranging from 1.28 ppt
(sample D38C), to 2.10 ppt (sample D4C). The 2378-TCDF was present at concentrations
ranging from 4.37 ppt (sample D24C) to 12.2 ppt (sample D4OC).. 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 la -
Ic.)

Samples D28C and D24C contained significant levels of chlorinated diphenyl ether (DPE)

contamination that could not 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't. 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 .sample 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.

4



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 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 13C-Labeled Internal Standards for the TCDF, PeCoF, 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

RRFs 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

LaUortoMexbod 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.

S



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 infonmadon in the package is complete and meets or exceeds the
minimum requirements for acceptability.

At(sn&i s//o/lz ]-/°7
Laura Chambers Dae Peggy L. Meek Date
Sr. Scientist Wet Lab Supervisor
Center for Analytical Mass Spectrometry Center for Analytical Mass Spectrometry

WilliamrH. Chambers Dat Jeff prenger
DimectQA oricer
Center for Analytical Mass Spectromety KeystonelNEA
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S SUMMARY OF ANALYTICAL RESULTS

Date received: October 16, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT160C02, 91TT18OC01 and 91TT220C01
Customer Project Number: 8526-06

MS File Number: 27FEB92LCB9051 29FEB92LCB3011 29FEB92CB3021

Keystone/NEA Number: 91Tr16C01o-Ml 91rTI60Col.03 9lrT160co0-04
Customer Number: 8526-06 D35C D40C

Sample Description: Method Blank Carp Carp

Units pg/g Xpt) pgAg (ppt) pg/g (ppt)

Dioxinu
2378-TCDD ND/EDL=0.14 1.32 2.10

12378-PeCDD 0.19 EhIPC1.ll EMPC=1.68
123478-HxCDD NDIEDL=023 EMPC=0.62 EMPCA0.40
123678-HxCDD ND/EDL0.19 EMPC1.53 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 7.54

Furans

2378-TCDF NDIEDL=0.14 953* 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-HxCDOP 0.14 0.18 0.16
234678-HxCDF 0.28 EMPC=0.33 EMPC=O.40
123789-HxCDP ND/EDL=0.28 ND/EDL=021 ND/EDLn.12

1234678-HpCDF 0.21 0.40 EMIPC=0.27
1234789-HpCDF EMPC=0.14 0.12 ND/EDL=0.16

OCDF 1.13 0.84 ND/EDL=052

Percent Lioids - 3.9 6.9

Notes:
1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EMIPC = 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 la



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16 and 18, 1991
Client name: Tetra Tech

Laboratory Project Number 91TT160C02, 91TT180COl and 9ITT20C01
Customer Project Number: 8526-06

MS File Number 29FEB92LCB3031 27FEB92LCB906I 29FEB92LCB3061

Keystone/NBA Number: 9IT17r60COI-07 9lTrlT8COl-MBRX 9TlTr1SOCol-O6RX
Customer Number D38C D28C

Sample Description: Carp Method BlD . Carp

Units pg/g (pt) pg/g (pp) pg/g (ppt)

2378-TCDD. 1.28 ND/EDL=0.12 1.64
12378-PeCDD EMPC=0.84 ND/BDL,=030 EMPC=1.77

123478-ExCDD 0.26 EMPC=0.15 1.18
123678.HxCDD 0.73 0.28 3.73
123789-ExCDD EMPC=O.12 0.27 ND/EDL-0.36

1234678-HpCDD 1.59 0.60 9.50
OCDD 2.71 1.29 30.6

2378-TCDF 7.60* ND/EDL=0.12 4.89*
12378-PeCDF 0.21 ND/EDL=0.22 EMPC=0.57
23478-PeCOD 0.46 ND/EDL=025 1.37

123478-HxCDF 0.12 NO/BODLO.18 0.52
123678.HxCDP EMIPC4.09 ND/EDLO.18 EMPCO.42
234678-HxCDP 0.26 EMPC=0.36 EBPC/JD3.50
123789-HxCDF EMPC4J.05 NP/EDL=0.30 ND/EDL=0.34

1234678-HpCDF EMPC-0.18 EMPC=0.17 1.31
1234789-HpCDF ND/EDL=056 NDJEDL=0.12 NDEIDLr.18

0C0 ND/EDL=0.29 ND/EDL4J.30 2.45

Prcent Liids 1.5 2.9

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 Concentraton with Diphenyl Ether interferences.
4. Concentrations marked with an asterisk (*) are from a DB-225 column.

Table lb



SUMMARY OF ANALYTICAL RESULTS
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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: 91T220C01-7RX

Customer Number: D24C
Sample Description: Cap

Units pglg (ppt)

2378-TCDD 1.57
12378-PeCDD EMPC=1.89

123478-HxCDD EMPC=1.45
123678-HxCDD 4.82
123789-HxCDD 0.50

1234678-HpCDD 9.81
OCDD 20.1

Fumanz
2378-TCDF 4,37*

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.1 1

OCDF EMPC=0.86

PecentLiuid- 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 Maximun Possible Concentration with Diphenyl Ether interferences.
4. Concentrations marked with an asterisk (*) are from a DB-225 column.

Table Ic



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT160C02 91TT180CO1 and 917r22OC01
Customer Project Number: 852-06

MS File Number 27FEB92LCB9051 29FEB92LCB3011 29FEB92LCB3021

Keystone/NEA Number 91TsMOCOI-MEI 9rfl60CO1-03 91l716OCO1-04

Customer Number: 8526.06 D3SC D40C

Sample Description: Mcthod Blank Carp Cup

Units pg/g pg/g pgtg

Total TCDD 1.74 2.28 3.6
Total PeCDD 0.19 ND/EDL=0.16 ND/EDL 0.24
Total HxCDD NDNEDL=0.19 ND/EDL=0.4 1.91
Tota HpCDD 1.61 4.31 4.39

Eunn
Total TCDF 0.43 9.90 12.9

Total PeOF ND/EDL=0.17 0.67 1.34
TOIal HxCDF 0.43 0.72 0A3
Total HpCDF 043 1.00 0.32

Notes:
1. ND/EDL = Analyte Not Deected ator above the sample speciflic Estimated Detection Limit.

Table 2a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16 and 18, 1991
Client name: Tetm Tech

Laboratory Project Number: 91T1160C02, 91T18OCO1 and 911T220C01
Customer Project Number: 8526-06

MS File Number: 29FEB92LCBS3031 271ES92LCB961 29FEB92LC83061
Keystone/NEA Number: 9lfll60col-7 91TlI80COl-MBRX 91TT1SOCO1-06R

Customer Number: D38C D28C
Sample Description: Carp Method Blank Carp

Units pg/g (ppt) pg/g (ppt) pg/g (ppt)

Dioxins
Total TCDD 2.91 1.63 2.75

Total PeCDD NDEDL=0.19 2.50 1.59
Total HxCDD 1.00 1.47 6.41
Total HpCDD 1.59 1.06 11.8

Furns

Total TCDF 8.55 0.50 4.57
Total PeCDF 0.77 ND/BDL=0.22 1.69

Total HxCDF 0.66 ND/EDL=0.18 2.97
Total HpCDF NDI/EDL=056 ND/EDL=0.12 3.57

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

Table 2b



SUNMARY OF ANALYTICAL RESULTS
S-

Date received: October 22, 1991
Client name: Tetra Tech

Laboratory Project Number: 91F160COZ, 91TT180COI and 91T22OC01
Customer Project Number: 8526-06

MS File Number: 29E92LCB307
KeystoneNEA Number: 91=l201-MRX

Customer Number: D24C

Sample Description: Cup

Units pgg (ppt)

Total TCDD 3.36
Total POD 1.91

Total HzCDD 6.87
Total HpCDD 11i6

EPan
Total TCDF 8.9

Total PeCDF 2.59
Total xCDF 1.60
Total HpCDF 0.95

Table 2c



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16, 1991
Client name: Teta Tech

Laboratory Project Number: 91'TI160CO2, 9IT180COl and 91TT220CO0
Customer Project Number 8526-06

MS File Number: 27FEB92LCB9051 29FEB92LCB3O011 29FEB92LCB3021

Keystone/NEA Number 91T160C01-MB1 917Tl6OC01-03 9lrMr6OC01-04

Customer Number. 8526-06 D35C D4C

Sample Description: Method Blan Carp . Carp

Units % % %

Dioxin,
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-OCD 31 42 32

13C-2378-TCDF 68 91* 87*
13C-12378-PeCDF 74 70 70
13C-23478-PeCDF 69 71 69

13C-123478-HzxCDF 69 69 69
13C-123678-HxCDF 73 72 74
13C-234678-HxCDF 45 35 41
13C-123789-HxCDF 70 67 65

13C-1234678-HpCDP 61 62 56
13C-1234789-HpCDF 70 68 57

cman-un Recovery Stand
37C14-2378-TCDD 72 82 83

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

Table 3a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16, 1991
Client name: Tetra Tech

Laboratory Project Number: 91'T16OC02, 91TT180C01 and 91TI220C01
Customer Project Number; 8526-06

MS File Number 29FEB9LCB3031 2QFEB92LCB3041 29FEs92LCB3051
KeystonelNEA Number. 9IlTT60COI-07 91sTf6CO1-7MS 91'rl60Co-017MSd

Customer Number. D3SC - D38C D3C
Sample Description: CUp Carp CUrp

Units % % %

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 68 68
13C-OCDD 47 45 45

Em
13C-2378-TCDP 85* 79* 8I*

13C-12378-PeCDF 78 76 76

13C-23478-PeCDF 77 73 75
13C-123478-HxCDF 68 69 68

13C0123678-FhCDF 66 67 65

13C-234678-HxCDP 47 44 42
13C-123789-HxCDF 63 65 64

13C-1234678-HpCDF 63 59 61

13C-1234789-HpCDF 71 67 71

Clean-tIp Recover Sandr
37C14.2378-TCDD 81 79 77

Notes

1. Concentadons marked with an asterisk ae fom a DB-225 column.

Table 3b



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 and 22, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT160C02, 91'IT180CO1 and 91TT22OCOI
Customer Project Number: 8526-06

MS File Number: 27FEB92LCB9061 29PEB92LCB3061 29FEB92LC3071

Keystone/NEA Number: 9TTSOCoi-MBRX 91TF18sOcoi06RX .91'22ocOl7-RX

Customer Number: DMC D24C

Sample Description: Method Blank Carp Carp

Units .% %

Dioxins
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

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 41
13C-123789-HxCDF 64 71 73

13C-1234678-HpCDF 66 70 69
13C-1234789-HpCDF 73 72 69

Clean-Up9 Recovery Stand
37C14-2378-TCDD 83 99 83

Notes
1. Concentrations marked with an asterisk (5 are from a DB-225 column.

Table 3c



SUMMARY OF ANALYTICAL RESULTS
m~~.:.--. - u . 4

Date received: October 16, 1991
Client name: Tetra Tech

Laboratory Project Number. 91IT16OCO1
Customer Project Number: 8526-06

MS File Number: 29FEEB92L93031 29FEB92LC93041
Keystone/NEA Number l gilr 01-07 91iTr60C01-7MS

Sample Description: Measured Spiked Spiked Theoretical Measued %
Levels Lavels* Levels*' Levels Levels Recy

Units pglg (ppt) Pg pg/gt (s) pg/g (PRO) pg/ (ppt) %°

2378-TCDD 1.28 200 9.94 11.2 17.3 154
12378-PeCDD 0.84 1079 53.6 54A 63.3 116

123478-HxCDD 0.26 904 44.9 45.2 54.9 122
123678-HxCDD 0.73 888 44.1 44.8 71.0 158
123789-HxCDD 0.12 783 38.9 39.0 52.2 134

12346781E4pCDD 1.59 1012 50.3 51.9 59.8 115
OCDD 2.71 1909 94.8 97.5 123 126

Furan
2378-TCDF 7.60 188 9.34 16.9 19.1 113

12378-PeCDF 0.21 931 46.3 46.5 69.8 150
23478-PeCDF 0.46 880 43.7 44.2 68.8 156

123478-HxCDF 0.12 950 47.2 47.3 59.8 126
123678-HxCDF 0.09 934 46.4 46.5 65.5 141
234678-HxCDF 0.26 904 44.9 45.2 59.5 132
123789-HIxCDF 0.05 960 47.7 47.7 59.8 125

1234678-HpCDF 0.18 897 44.6 44.7 57.3 128
1234789-HpCDF 0 948 47.1 47.1 60.8 129

OCDF 0 1842 91.5 91.5 120 131

Notes:
1. Concentrations marked with an asterisk () are the absolute aniount of each native analyze

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



SUMMARY OF ANALYTICAL RESULTS

Date received: October 16, 1991
Client name: Tetra Tech

Laboratory Project Number: 911T160C01
Customer Project Number: 8526-06

MS File Number: 29FEB92LCB3031 . 29FEB92LCB3051

Keystone/NEA Number: 917M60C1 -07 _9ilTrr6Col-o7MSd
Sample Description: Measured Spiked Spiked Theoretical Measured %

Levels Levelst LeveS** Levels Levels Recy

Units pg/g (ppt) pg pg/g (ppt) pglg (ppt) pglg (ppt) %

' N2i.Si
2378-TCDD 1.28 200 9.19 10.5 15.2 145

12378-PeCDD 0.84 1079 49.6 50A 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 49.3 137

1234678-HpCDD 1.59 1012 46.5 48.1 57.6 120
OCDD 2.71 1909 87.7 90.A 115 127

2378-TCDF 7.60 188 8.64 16.2 18.7 115
12378-PeCDF 0.21 931 42.8 43.0 65.1 151
23478-PeCDF OA6 880 40.4 40.9 61.3 150

123478-HxCDF 0.12 950 43.7 43.8 51.9 119
123678-HxCDF 0.09 934 42.9 43.0 59.3 138
234678-RxCDF 0.26 904 41.5 41.8 56.2 134
123789-HxCDF 0.05 960 44.1 44.2 53.8 122

1234678-HpCDF 0.18 897 41.2 41.4 51.5 124
1234789-HpCDF 0.00 948 43.6 43.6 53.1 122

OCDF 0.00 1842 84.6 84.6 113 134

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

spiked imto the sanple -07MSd.
2. Concentrations marked with a double asterisk (**) are the spike levels expressed as pg/g (pt)

for a sample weight of 21.764 grams.
3. The measured level of 2378-TCDtF is from a DB-225 column.

Table4b



SUMMARY OF ANALYTICAL RESULTS

I .. =_
Date received: October 16, 1991

Client name: Tetra Tech
Laboratory Project Number:. 9¶IT160CO1

Customer Project Number: 8526-06

MS File Number: 29FEE92LCB3041 29FE92LCB3051

Keystone/NA Number: 91Tfl6O 17MS 91F160C01-O7MSd

Sample Description: Matix Spike Matrix Spike RP
Duplicate

Units pg/g (ppt) pglg (ppt) %

2378-TCDD 17.3 15.2 -13
12378-PCDD 63.3 60.3 -5

123478-HxCDD 54.9 52.9 -4
123678-HxCDD 71.0 64.6 -9
123789-HxCDD 52.2 49.3 -6

1234678-HpCDD 59.8 57.6 -4
OCDD 123 115 -7

2378-TCDF 19.1 18.7 -2
12378-PeCDF 69.8 65.1 -7
23478-PcCDP 68.8 61.3 -12

12347-HxCDFP 59.8 51.9 -14
123678-HxCID 653. 59.3 -10
234678-HxCDF 59.5 56.2 -6
123789-HxCDF 59.8 53.8 -11

12346784HpCDF 57.3 51.5 -11
1234789-HpCDF 60.8 53.1 -14

OCDF 120 113 -6

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

Table 4c
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CASE NARRATIVE

L SAMPLE DESCRITON

Seven chub. samples were received for PCDDIPCDF 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 -210C until analysis. The samples were thawed slightly,
ground, then immediately returned 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 accuracy.

II. ANALYSIS REQUEST

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

LAB ID)N o ANALYSIS DElECTION LJI
91lT180CO1 EPA Method 1613x 1 ppt (tetras)
911T22T0C02 EPA Method 1613x 1 ppt (tetras)
91TT280C02 EPA Method 1613x 1 ppt (tetras)

IlL 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 C55) 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 Recmvery Standard Spildng Levels EPA Method 1613 calls for spiking the

sample extracts with 800 pg of 3 7CI-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.

Standar eparation and Spikng To prevent changes in concentration due to solvent losses,

the standards for these analyses have been prepared in tetradicane. Internal Standards and PAR

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

£nCaAIccolCritria 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.

ReSgidng 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.)

2



C. Calculations and Reporting

Positive Intifcation 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 sh6uld be
considered an estimate only.

Estimated Maximum Possible_ Concentraion 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).

Anal3= Not Deted YzWhere 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 Lims 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:

(l) LMCL = (LowestInstrument Calibration Pt) x (nal Volume)
(Sample Size)

(2) UMCL = (ifthest Instrment Calibration Pt) x (FindLVolwned
(Sample Size)

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

HoMoog~ue Group LICP/HIC P LMCL IIMC
Tetra 0.5200 pgfptL 0.5 pglg 200 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg9/pL 2.5 pg/g 1,000 pg/g
Octa 5.0/2,000 pg/pL 5.0 pg/g 2,000 pg/g

NOTE: pg/g= ppt

3



D. Results

acneml 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 D15) to 4.41 ppt (sample #D24). (See Tables la - Id.)
The other fifteen analytes were present only at mrace 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 IRMS 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 GOC and MS resolution checks can be
found in the "QUALITY CONTROL DOCUMENTS' t section of this report

C. Laboratory Quality Control

LamnrMdethod Bl&ank 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.
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Both laboratory method blanks, 911T180CO1-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.

Intemal Standard Recoveres 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, 911T220C02-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-TCOE (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
minnimum requirements for acceptability.

Laura Chambers Date Pegf . Meek
Sr. Scientist Wet lab Supervisor
Center for Analytical Mass Spectrometry Center for Analytical Mass Spectrometry

William H. Chambers Date Jeff Srengei Dat
Director QA Officer
Center for Analytical Mass Spectrometry KeystoneNBEA
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SAMPLE ANALYSIS SUMMARY



SUlMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 91TT18OCOi, 91TT220CO2, and 91TI280C02
Customer Project Number:

MS File Number 'L9FEB92LCB301 19FEB92LCBs303I 19PE92LCB3041

Keystone/NEA Number: 91Tr180C01-MB3 91T18OC01-04 9rTMOC02-8

Customer Number, D28 D1O
Sample Description: Method Blank Chub Chub

Units pgtg (ppt) pg/g (ppt) pg/g (ppt)

2378-TCDD ND/EDL=022 2.00 2.32
12378-PeCDD NDIEDL=0.19 0.66 0.50

123478-HxCDD ND/EDL=0.27 EMPC=0.20 ENIvPC=O.11
123678-HxCDD ND/EDL=O.19 0.59 0.31
123789-HxCDD ND/ED1=0SO 0.22 0.14

1234678-HpCDD EMPC=0.31 EMPC=1.83 0.65
OCDD 1.40 8.40 3.62

2378-TCDP EMPC=0. 12 32.5* 40.0*
12378-PeCDF ND/EDL=029 E0PC=0.38 0.31
23478-PClF NDIEDL=023 0.82 0.59

123478-HxCDF ND/EDL=0.24 0.24 ND/EDL=0.11
123678-HxCDF ND/EDL=0.22 0.13 ND/EDL=0.10
234678-HxCDF ND/EDL=0.44 0.32 EMPC=0.26
123789-HxCDF ND/BDL=054 NDISDL=0.26 ND/EDL0.15

1234678-HpCDF EMPC=0.13 0.43 0.21
1234789-HpCDF NDIEDL=0.33 EMPC=0.18 EMPC-0.06

OCDF Nl)/EDL.=lA9 EMPC=1.0l 0.31

Percent Lijids N.A. 11.2% 17.0%

Notes:
1. NDjEDL = 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 la



SUWMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number. 91Tl8OC01, 91m2OC02, and 9 M1T280C02
Customer Project Number:

MS File Number: 19MB92LCB3051 19PE392LCB33061

Keystone/NEA Number. 91Tr2OCO2-10 9I1T280Co2-11

Customer Number: D19 D15

Sample Description: Chub Chub

Units pg/g (ppt) PAg (pt)

2378-TCDD 3.29 1.44
12378-PeCDD 0.70 0.31

123478-HxCDD 0.14 0.11
123678-HxCDD 0.51 0.39
123789-HxCDD 0.15 EMPCO.12

1234678-HpCDD 0.73 0.74
OCDD 4.47 5:67

Frans
2378-TCDF 52.14 22.*

12378-PeCDF EMPC-0.58 0.24
23478-PeCDF 0.94 0.55

123478-HxCDF 0.13 0.12
123678-HxCDF EMPC#).07 0.05
234678-HiCDF EMPC=0.23 0.25
123789-HxCDFP ND/DL=0.1l ND/EDL=0.08

1234678-HpCDF 0.20 EMPC0.16
1234789-HpCDF ND/EDL=0.08 0.04

OCDP 0.53 0.38.

PercLntLi~da 12.9% 11.4%

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

Table lb



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 91TT180CO1, 911T220C02, and 91TT280C02
Customer Project Number:

MS File Number: l9FEB92LCB3O2I 19FEB92LCB3071 26FEB92LCB3011
Keystone/NEA Number: 91rt22OCO2-MB 91Tt22OCO2-OI 91TlMOCO2-04

Customer Number; D21 D24
Sample Description: Mediod Blank Chub Chub

Units pg/g (p pg/g (ppt) pgfg (ppt)

Dioxins

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/EfL=0.47

1234678-HpCDD EMPC=0.02 1.09 2.81
OCDD 1.43 4.21 18.1

2378-TCDF NDIEDL=0.10 41.2* 58.8*
12378-PeCDF ND/EDL=0.07 0.56 0.86
23478-PCDF ND/EDL=0.06 0.90 2.46

123478-HxCDF ND/EDL=0.16 0.16 EMPC=0.56.
123678-H4xCDF ND/EDL=0.15 EMPC=0.06 EMPC=0.44
234678-HxCDF ND/EDL=0.58 0.29 ND/EDL=1.61
123789-HxCDF ND/EDL=026 ND/EDL=0.14 ND/lEDL= 1.38

12346784{pCDF ND/EDL=0.16 0.18 0.74
1234789-HpCDF ND/EDL=0.19 EMPC=0.07 ND/EDL=050

OCDF 0.39 EMPC=0.41 2.03

Pcent Lid N.A. 14.5% 12.0%

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

Table lc



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 91IT180CO1, 91T220C02 and 911M8OC02
Customer Project Number:

MS File Number. 26FEs92LCs302
Keystone/NEA Number: 9rT ocoC02-

Customer Number. D23
Sample Description: Chub

Units pg/g (pps

2378-TCDD 3.10
12378-PeCDD 0.83

123478-HxCDD EMPC=0.39
123678-HxCDD EMPC=0.62
123789-MxCDD EBPCaO.29

1234678-HpCDD 0.24
OCDD 3.91

Furann
2378-TCDF 42.5*

12378-PeCDF EMPC=0.65
23478-PeCDF EMPC=0.95

123478-flxCDF NDIEDL=0.71
123678-HxCDF ND/EDL-0.64
234678-HxCDF NDlEDL=1.38
123789-HxCDF ND/EDL=1.09

1234678-HpCDF ND/EDL-0.17
1234789-HpCDP ND/EDL*0.18

OCDF ND/EDL1.18

Percent Lizds 13.2%

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

Table Id



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 91ETI180CO1, 911T220C02, and 91T28OC02
Customer Project Number:

MS File Number: 19FEB92LCB3011 19FEBS2LCB3031 19FEB92LCB3041
Keystone/NEA Number: r1rT180COl-MB3 91TFI80CO1-04 9fM8OCO2-08

Customer Number, D28 D1O

Sample Description: Method Blamk Chub Chub

Units pgtg (ppc) Pg~g (ppt) pg/g (ppt)

Total TCDD 0.77 4.14 3.96
Total PeCDD ND/EDL=0.19 1.17 0.5

Total HxCDD ND/IDL=0.19 1.90 0.77
Total HpCDD ND/EDL=027 1.51 1.35

Total TCDF 0.45 25.1 30.1
Total PeCDF ND/EDL=0.23 1.85 2.01

Total HxCDF ND/EDL-0.22 2.41 0.31

Total HpCDF. ND/EDL=0.33 0.90 0.31

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

Table 2a



SUMMARY QF ANALYTICAL RESULTS
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Date received: October 18 through October 28, 1991
Client name: TetaTech

Laboratory Project Number: 91TF180C01, 911T220C02, and 91¶V28OC02
Customer Project Number:

MS File Number: 19FEB92LCB305l 19FEB92LCB3061
Keystone/NBA Number 91=T28002-10 91t280C02-1

Customer Number: 019 D15

Sample Description: Chub Chub

Units pg/g (p) pg/g (ppt)

Dioxinz
Total TCDD 5.12 3.67

Total PeCDD 0.87 0.38
Total HxCDD 1.11 0.86
Total HpCDD 1.37 0.74

EuMn
Total TCOF 39.0 17.8

Total PeCDF i93 1.86
Total HxCDF 1,10 0.78
Total HpCDF 0.19 0.25

Notes:
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 LiMiiL

Table 2b



SUMMARY OF ANALYTICAL RESULTS

SEE N

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 911T180COl, 911T220C02, and 9I1T280C02
Customer Project Number

MS File Number: 19F92CasO3021 19FEB92LCB3071 26FE892LCB3011
Keystone/NEA Number: 91T720C02-MB3 9V1T220C02-01 9lT22oC02-04

Customer Number: D21 D24

Sample Description: Method Blank Chub Chub

Units p&g (ppt) pg/g (ppt) pgg &pt)

,Dioxins
Total TCDD 5.21 7.45 10.1

Total PeCDD ND/EDL=0.15 1.58 ND/EDL=;1.05
Total HXCDD ND/EDL=0.09 L.92 2.51
Total HpCDD ND/LMCL=250 1.89 5.34

uanm
Total TCDF 1.09 35.6 42.6

Total PeCDF ND/EDLs0.06 3.08 5.89
Total HxCDF ND/EDL=0.15 1.00 1.88
Total HpCDF NDIEDL=0.16 0.14 0.86

Notes:
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 Calibraion LimiL

Table 2c



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 911'ISOCO1, 91'M 20C02, and 917f280C02
Customer Project Number:

MS File Number. 26FEB92LCB3021

Keystone/NEA Number: 9122002-06
Customer Number: on

Sample Description: Chub

Units pg/g (pt)

Total TCD 829
Total PeCDD 1.47
Total HxCDD ND/EDL=0.16
Total HpCDD 2.77

Total TCDF 35.8
Total PeCDF 2.21
Total HxCDF 1.34
Total HpCDF ND/EDL=0A7

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

Table 2d



SVMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 91T180CO1, 91TT22OC02, and 91TT280C02
Customer Project Number:

MS File Number: 19FEB92LCB3011 19FEB92LCB3031 19FEB92LCB3041

Keystone/NBA Number: 91Tr18CCO1-MB3 91rrsoCo01-04 91Tr280C02-08
Customer Number: Q8 D10

Sample Description: Medtod Blan Chub Chub

Units r

Dioxin
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-OCDD 12 36 40

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 72 72
13C-234678-HExCDF 33 39 36
13C-123789-HxCDF 36 52 63

13C-1234678-HpCDF 39 60 59
13C-1234789-HpCDF 35 71 49

Clean-Un Recovery Stndard
37C14-2378-TCDD 59 74 77

Notes:
1. Recoveries highlighted with an asarisk are from a DB-225 column.

Table 3a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number 9ITT180COI, 91TV22OC02, and 91T28OC02
Customer Project Number:

MS File Number 19FSB2LCB3051 19FEB92LCB3061
Keystone/NEA Number. 91WT2802-10 91ITr0C02-11

Customer Number: D19 D15
Sample Description: Chub Chub

Units %

13C-2378-TCDD 69 62
13C-12378-PeCDD 93 93

13C-1234784HxCDD 72 68
13C-123678-HxCDD 90 77

13C-1234789-HpCDD 73 67
13C-OCDD 47 42

13C-2378-TC1DF 99* 89*
13C-12378-PeCDF 76 70
13C-23478-PeCDF 84 33

13C-123478-HxCDP 78 70
13C-123678-HxCDF 77 69
13C-234678-HxCDF 51 39
13C-123789-HxCDF 72 66

13C-1234678-HpCDP 60 59
13C-1234789-HpCDF 75 50

Clean-U1p Regov Stnd
37C14-2378-TCDD 97 88

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

Table 3b



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number. 911T180CO1, 91TC220C02, and 91Tt280C02
Customer Project Number.

MS File Number: 19Ps92LCB3021 19PE92LCB3071 26FEB92LCB3011
Keystone/NEA Number 91Tr220CO2-MB 91'rr20COV)1 9I1r2C,02-04

Customer Number: D21 D24
Sample Description: Method Blank Chub Chub

Units % % %

MAUzj'S
13C-2378-TCDD 44 57 57

13C-12378-PeCfDD 53 73 61
13C-123478-HxCDD 43 63 55
13C-123678-HxCDD 65 75 87

13C-1234789-HpCDD 38 58 59
13COCXDD 20 36 39

Fs n
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-HxCDPF 16 32 42
13C-123789-HxCDF 46 59 58

13C-1234678-HpCDF 38 39 61
13C-1234789-HpCDF 42 59 64

Clean-Un Recovery Standad

37Ca4-2378-TCDID 58 79 78

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

Table 3c



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 9LTT1SOC0O, 91=1T220C02, and 911T280C02
Customer Project Number:

MS File Number: 26FEB92LCB3021 26FEB92LCB 3031 26FEB92LCB3041
Keystone/NEA Number: 917T0C02-06 9172002-O4MS 91gTrr20C02-4MSd

Customer Number: D23 D24 + Mattix Spike D24 + Matrix Spike

Sample Description: Chub Chub Chub

Units * % %

13C-2378-TCDD 58 59 54
13C-12378-PeCDD 66 66 63

13C-123478-HxCDD 61 65 64
13C-123678-HxCDD 83 87 80

13C-1234789-HpCDD 56 62 57
13C-OCDD 33 36 32

EFns
13C-2378-TCDF 82* 85* 74*

13C-12378-PeCDF 68 67 63
13C-23478-PeCDF 70 69 64

13C-123478-HxCDF 76 77 76
13C-123678-HxCDF 81 82 76
13C-234678-HxCDF 39 47 47
13C-123789-HxCDF 62 79 63

13C-1234678-HpCDF 58 62 59
13C-1234789-HpCDF 70 76 68

sRsonxgJ5an
37C14-2378-TCDD 83 81 77

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

Table 3d



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech

Laboratory Project Number: 91TT18OC01, 911220C02, and 91l'I280C02
Customer Project Number

MS File Number: 26PED92LCB3011 26FEB92LCB3031
Keystone/NEA Number: 92 C02-04 92Tr22OCO2-4MS

Sample Description: Measured Spiked Spiked Theoretical Measured %
Levels Lecls Levelt** Levels Levels Recy

,Units pg/g (ppt) pg Pg/g (Ppt) PAg (xp) pg/g (Ppp) %

Dioxns
2378-TCDD 4.41 200 8.92 13.33 17.2 129

12378-PeCDD 2.04 1079 48.10 50.14 55.6 111
123478-HxCDD 0.87 904 40.30 41.17 60.1 146
123678-HxCDD 1.16 888 39.59 40.75 53.8 132
123789-HxCDD 0.00 783 34.91 34.91 395 113

1234678-HpCDD 2.81 1012 45.12 47.93 58.6 122
OCDD 18.10 1909 85.11 103.21 122 118

Fm
2378-TCDF 58.80 188 8.38 67.18 51.5 77

12378-PeCDF 0.86 931 41.51 42.37 64.2 152
23478-PeCDF 2.46 880 39.23 41.69 63.3 152

123478-HxCDF 056 950 42.35 42.91 56.3 131
123678-HxCDP 0.44 934 41.64 42.08 59.5 141
234678-HxCDF 0.00 904 40.30 40.30 53.6 133
123789-f4xCDF 0.00 960 42.80 42.80 54.9 128

1234678-HpCDF 0.74 897 39.99 40.73 50.9 125
1234789-HpCDF 0.00 948 42.26 42.26 51A 122

OCDF 2.03 1842 82.12 84.15 135 160

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

spiked into the sample -04MS.
2. Concentrations highlighted with a double asterisk (fl) are the spike levels expressed as pglg (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 911T180C01, 917M20CO2, and 91TI280C02
Customer Project Number:

MS File Number: 26FEB92LCB3041

Keystone/NRA Number 92¶m2oco24 9=20CO2-4MSd
Sample Description: Measured Spiked Spiked Theoeical Measured T

Levels Levels* Levels" Levels Levi1s Recy

Units pg/(p) pg pgg (ppt) Pgpgg P91i) %

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 45A1 46.28 70.4 152
123678-HxCDD 1.16 888 44.61 45.77 60.8 133
123789-HxCDD 0.00 783 39.33 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

Eu ,
2378-TCDF 58.80 188 9.44 68.24 53.9 79

12378-PeCDF 0.86 931 46.77 47.63 74.4 156
23478-PeCDP 2.46 880 44.21 46.67 72.8 156

123478-RxCDF 0.56 950 47.72 48.28 63.0 130
123678-HxCDF 0.44 934 46.92 47.36 . 66.4 140
234678.HxCDP 0.00 904 45A1 45.A1 61.2 135
123789HxiCDF 0.00 960 48.23 48.23 64.4 134

12346784EpCDF 0.74 897 45.06 45.80 62.7 137
1234789-HpCDF 0.00 948 47.62 47.62 59A 125

OCDF 2.03 1842 92.53 94.56 153 162

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

spikced into the sample -04MSd.
2. Concentations marked with a double astersk (**) are the spice levels expresed 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.

Table 4b



SUMMARY OF ANALYTICAL RESULTS

Date received: October 18 through October 28, 1991
Client name: TetraTech-

Laboratory Project Nunwer: 91TIT180CO1, 91TT220C02, and 91Tl280C02
Customer Project Number.

MS File Number. 26F92LCB3031 26FEB92LCB3041

Keystone/NBA Number 922OC02-04MS 92rMOC02-04MSd

Sample Description: Matrix Spike Matrix Spike RPD
Duplicate

Units pg/g (pp) pgg (pp %

2378-TCDD 17.2 19.3 12
12378-PeCDD 55.6 61.6 10

123478-HxCDD 60.1 70A 16
123678-HxCDD 53.8 60.8 12
123789-HxCDD 39.5 44.9 13

1234678-HpCDD 58.6 68.3 15
OCDD 122 141 14

2378-TCDF 51.5 53.9 5
12378-PeCDF 64.2 74A. 15
23478-PeCoF 63.3 72.8 14

123478-ElxCDF 56.3 63.0 11
123678-H{xCDF 59.5 66A 11
234678-HxCDF 53.6 61.2 13
123789.lHxCDF 54.9 64A. 16

1234678-HpCDF 50.9 62.7 21
1234789-lHpCDF 51.4 59.4 14

OCDF 135 153 13

Notes:
1. Concenradons marked wit an asterisk () are the absolute amount of each native analyte

spiked into the sample -04MSd.
2. Concentradons marked with a double asterisk (*) are the spike levels expressed as pglg (ppz)

for a sample weight of 19.906 grams.
3. Reported concentradons for the 2378-TCDF are from a DB-225 column.

Table 4c


