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CASE NARRATIVE

L SAMPLE DESCRIPTION

Four sand samples were received under Chain-of-Custody on October 1, 1991 and October
9, 1991. The samples were in good condition upon receipt, and were stored in a refrigerator
maintained at 4 0C until analysis. The samples were extracted on October 14, 1991, and analyzed
on a DB-5 column on December 4, 1991. Confirmation analyses were on a DB-225 column on
December 11, 1991.

Two laboratory method blanks and Two Precision and Recovery (PAR) samples were also

analyzed with these sample sets.

It. ANALYSIS REQUEST

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

LAB D NUM13ER ANALYSIS DETECTIONJ HWM
91TI01OC01 EPA Method 1613x 1 ppt (tetras)
911T090C01 EPA Method 1613x 1 ppt (tetras)

III. SAMPLE ANALYSIS SUMMARY

A. Background

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

B. Analytical Methodology

The extraction, sample clean-up, and 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 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, ec.), or have
been suggested by NCASI (Method 90.01). The Rodifications are outlined below:

Clean-Up Recovery Sndard 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, as suggested by NCASI Method 90.01. The purpose of
this change is to reduce the occurence of native contamination in the 322 channel.

Standard Preparation and Sptng To prevent changes in concentration due to solvent losses,
the standards for these analyses have been prepared in tetradecane. Internal Standards and PAR
solutions are dissolved in acetone immediately prior to spiking an aqueous matrix.

ConCalp Acc flhxaia 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 Recovey Standard. Those acceptance criteria have been simplified by adopting EPA
Method 8290 acceptance criteria of +20% for the continuing calibration. The purpose of this
change is to make the acceptance criteria for the continuing calibration the same as the acceptance
criteria for the initial calibration.

aemnia 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, LMCLO) In addition, analyte recoveries in the PAR samples are reported as the total
amount of analyte recovered frm the original sample, rather than as a concentration in the final

extract

C. Calculations and Reporting

Eitideniction 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
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the attached tables. In cases where the reported concentration falls below the LMCL, it should be

considered an estimate only.

Estimated-Maximum Possible Concentrton 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 NQ~erectWi 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 aizalyte 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 Litd 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 10
grams. The equations used are as follows:

(1) LMCL ( (Lowest Instrument Caibration Pt) x (Final Volwne)
(Sample Size)

(2) UMCL = ghestjImsrwnent Calibration P_ x fi Vol
(Sample Size)

The Lowest and Highest Instrument Calibration Points (LICPs and HICPs) vary with each
homologue group. For a 10 gram sample, the LMCL and UMCL are:

Homologue Group LICBP&ICP` LMCLo UMCL
Tetra 0.5/200 pg/pL 1 pg/g 400 pglg
Penta, Hexa, Hepta 2.5/1,000 pg/pL 5 pg/g 2,000 pg/g
Octa 5.012,000 pg/pL 10 pg/g 4,000 pg/g

NOTE: pg~g=ppt
When the sample size is something other than 10 grams, the LMCL and UMCL values vary

accordingly. For example, with a 20 gram sample, the LMCL for 2378-TCDD would be 0.5 ppt.

3



D. Results

General Sediment results are based on the initial weight of the sample (approximately 20g to
30g). All of the reported results are rounded to three significant figures. Laboratory Method
Blank results are also based on a sample size of 20 g or 30g. Results for the PAR sample are on a
per-sample basis; no correction has been made for sample size. Reported results for the 2378-
TCDF are from a DB-225 column. All other results are from a DB-5 column.

Sediment Samle Results Most of the analyte concentrations were below or near the

Lower Method Calibration Limit for the individual homologue groups. Sample specific EDLs and
EMPCs have been calculated, but where they fall below the LMCL, they should be considered

ESTIMATES ONLY. Samples 1D24 and 1)10 had quantifiable levels of 1234678-HpCDD, 188 ppt
and 132 ppt respectively. Samples with concentrations of 2378-TCDF above the LMCL for a 20
gram sample were analyzed on a D1B-225 column. Those results are flagged with an asterisk (*)

IV. QUALITY CONTROL

A. Project Quality Control

No special quality control measures were required or requested for this set of samples.

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. All relevant instrument performande 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 repor

C. Laboratory Quality Control

La Me Bla 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 "91lOlOC01-MB" and "911T09OC01-MB" were Non-
Detect for all PCDD and PCDF isomers at the LMCL. For the 20 gram method blank the LMCLs
would be 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
0.15 ppt to 0.75 ppL A few analytes were present at levels significantly below the LMCL for their

particular homologue group, and would not normally be reported under method 1613, but are
included for your review.

Precision and Recovery Samgles Table 4 in the "SAMPLE ANALYSIS SUMMARY" section
of this report lists the levels (in pg) of analyte detected in the PAR samples. The detected levels are
compared to the spiked levels, and a Percent Recovery is reported as well. The Percent Recovery
for the various analytes is a measure of laboratory accuracy, and ranges from 34% to 1 12%. The
Relative Percent Difference between the two PAR samples is also reported in Table 4. These
values are a measure of laboratory precision and are all within 6%, except for 123789-HxCDD
which has a value of -39 percent. The cause of this excessive deviation is currently under
investigation.

D. Quality Control Review

All of the data has 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 Peggy L. Meek Daft
Sr. Scientist Wet lab Supervisor
Center for Analytical Mass Spectrometry Center for Analytical Mass Spectrometry

Patrick Buddrus t1t JeffSpreng W
Associate Director QA Officer
Center for Analytical Mass Spectrometry Keystone/NEA
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SUMMARY OF ANALYTICAL RESULTS

Date received: Ottober 1 and October 9, 1991
Client name: TetraTech

Laboratory Project Number: 91TT1OC01 and 91TT09OCOl
Customer Project Number

MS File Number: O4DEC91LCB2011 04DEC91LCB2021 04DEC9lLCB2031

Keystone/NEA Number 91rroloCo1-MB 9lflfllOCOl-1 91T 01COI -02
Customer Number: D28 D24

Sample Description: Method Blanl Sediment Sediment

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

2378-TCDD ND/EDL=0.17 ENMP=0.18 ENMP=0.26
12378-PCNDD ND/EDL=0.28 ENPC=0.21 EMPC=3.38

123478-HxCDD ND/EDLW0.30 0.65 1.37
123678-HxCDD NDiBDL=0.25 1.61 5.29
123789-WxCDD ND/EDL=0.27 1.13 2.52

1234678-HpCDD EMPCh=.066 41.4 188
CDD 3.76 369 1480

Funs
2378-TCDF EMPIC=.032 1.44* 3.23*

12378-PeCDF NDEDLsO.22 EBMPC=0.26 1.14
23478-PeCDF ND/BDL=0.20 0.32 0.83

123478-HxCDF ND/BDL=0.62 EMPC=0.74 2.18
123678-HxCDF ND/EDL=0.63 0.43 O.91
234678-HxCDF ND/EDL=0.75 EMPC=0.44 0.65
123789-HxCDP ND/EDL=0.74 ND/EDL=0.24 0.09

1234678-HpCDF 0.82 4.30 13.05
1234789-HpCDF EMPC=0.33 0.37 1.14

OCDF EMPC=L.52 9.84 36.56

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

Table la



SUMMARY OF ANALYTICAL RESULTS
- A~~~~~~~~~~~E I V -

Date received: October 1 and October 9, 1991
Client name: TetraTech

Laboratory Project Number: 91TO1OC01 and 91Tf09OC01
Customer Project Number:

MS File Number: 04DEC91LCB2041 O4DEC91LCB20SI
Keystone/NSA Number: 9lTrOlOC01-03 9'l'OIOC01-04

Customer Number: D26 D30
Sample Description: Sediment Sediment

Units pg/g (ppt) pglg (ppt)

2378-TCDD ND/EDL=0.10 0.12
12378-PeCDD ND/EDL=0.12 0.09

123478-HxCDD EMP>C0.10 EMPC=0.17
123678-HxCDD 0.61 0.82
123789-HxCDD 0.44 EMPS=0.57

1234678-HpCDD 6.38 23.03
OOD 53.76 221

2378-TCDF 0.67 1.72?
12378-PeCDF EMPC-0.24 EMPC=0.19
23478-PeCDF 0.20 0.16

123478-HxCDP 0.70 0.37
123678-HxCDF 0.23 0.16
234678-HxCDF . EB C=0.38 0.37
123789-HxCDF EMPCzO.08 EMPC=0.10

1234678-HpCDP 1.67 2.37
1234789-HpCDF 0.35 EMPC=O.12

OCDF 3.58 6.89

Notes:
1. ND/EDL Analyte Not Detected at or above the sample specific Estimated Detection LimiL
2. EMPC = Estimated Maxinum Possible Concentration.
3. Concentratons marked with an asterisk (*) are from a DB-225 column.

Table lb



SUMMARY OF ANALYTICAL RESULTS

Date received: October 1 and October 9, 1991
Client name: TetraTech

Laboratory Project Number: 91fOIOCO1 and 91El090C01
Customer Project Number:

MS File Number: O4DEC9ILCB2071 O4DEC91LCB2081 04DEC91LCB2091

Keystone/NEA Number: 91TrO9oCO1.MB 91Tr0o9OCl-O1 91Tr090col-02
Customer Number: D4 D10

Sample Description: Method Bilak Sediment Sediment

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

Dioxinl
2378-TCDD ND/EDL=0.08 0.23 EMPC=O.26

12378-PeCDD ND/EDL=0.13 EMPC=0.22 0.52
123478-HxCDD ND/EDL=022 0.51 1.92
123678-HxCDD ND/EDL=O.19 1.91 5.95
123789-HxCDD ND/EDLO0.21 1.58 5.04

1234678-HpCDD 1.84 26.2 132
OCDD 11.7 272 768

Eunn
2378-TCDF EMIPC=0.15 2.060 2.09*

12378-Pe4ZDF ND/EDL=0.17 EMIPC=0.30 EMPUC=0.69
23478-PeCDF ND/fEDL=0.15 EMPC:0.30 EMdPCEKOA3

123478-HxCDF 0.35 EMIPC=0.67 1.75
123678-HxCDF EMDPC=0.17 0.27 EBMPC=1.41
234678-HxCDF 0.33 EMPC--0.66 1.40
123789-HxCDF ENMC=0.04 EMPC=0.07 ENMPC-=0.08

1234678-HpCDF 0.97 4.65 14.8
1234789-HpCDF ENMPC&0.32 0.31 1.19

OCDF 2.55 15.1 34.6
Notes:
1. ND/BEDL = Aalyte Not Detected at or above the sample specific Estimated Detection Limit.
2. EUPC = Estimated Maximum Possible Concentration.
3. Concentrations marked with an asterisk () are from a DB-225 column.

Table Ic



SUMMARY OF ANALYTICAL RESULTS

Date received: October 1 and October 9, 1991
Client name: TetmTech

Laboratory Project Number 91TIb1OCO1 and 911T 9C0O1
Customer Project Number:

MS File Number: 04DEc91LcB2101 04DEC9ILCB2111

Keystone/NEA Number. 917vt90C01-03 91lD90CO1-04

Customer Number. DII D45
Sample Description: Sediment Sediment

Units pgfg (ppt) pg/g ppt)

Dioxin

2378-TCDD 0.22 0.25
12378-PeCDD 0.12 0.16

12478-HxCDD 0.38 EMPC=0.40
123678-HxCDD 1.43 1.43
123789-HxCDD 1.19 0.94

1234678-HpCDD 23.8 27.1
OCDD 217 244

Furans

2378-TCDF 1.93* 1.96*
12378-PeCDF EBPC=0.36 EMPC=0.25
23478-PeCDF 0.24 EBPC±027

123478-HxCDF EMPC=0.51 0.54
123678-HxCDF EMPC=0.21 EBMC4O 28
234678-HxCDF 0.16 EMPC0.30
123789-HxCDF EMPC=1.87 ND/EDL=0.18

1234678-HpCDF 2.83 2.91
1234789-HpCDF EMPC=0.31 0.25

OCDF 6.76 8.22
Notes:
1. NDBDL = Analyte Not Detected at Or above the sample specific Estimated Detection LimniL
2. EMPC = Estimated Maaximum Possible Concentation.
3. Concentrations marked with an asterisk (*) are from a DB-225 column.

Table Id



SUMMARY OF ANALYTICAL RESULTS
-~ ~~A ZNa -' StINT.S

Date received: October 1 and October 9, 1991
Client name: TetraTech

Laboratory Project Number: 91CTIO1OC01 and 911T090C01
Customer Project Number:

MS File Number: 04DEC91LCB2011 04DEC9ILCB2021 04DEC91LCB2031
Keystone/NEA Number: 9lrolocol-MB 9lfllOC0l-O1 91¶TOIOCO1-02

Customer Number: DS28 D24
Sample Description: Method Blank Sediment Sediment

Units pg/g (ppt) pg/g (pin) pg/g &it)

D~ioxins
Total TCOO ND/EDL=0.17 0.97 2.94

Total PeCDD ND/DL=0.28 0.48 2.24
Total HxCDD ND/EDL=025 13.31 54.67
Total HpCDD 0.41. 80.36 378

Total TCDF 0.32 5.73 11.21
Total PeCDF ND/EDL=0.20 2.17 7.66

Total HxCDF ND/EDL=0.62 11.79 23.55
Total HpCDF 0.94 17.67 45.35

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

Table 2a



SUMMARY OF ANALYTICAL RESULTS
Ws =_ _ _~~~~~~~~~~~~~~~--~

Date received: October 1 and October 9, 1991
Client name: TetraTech

Laboratory Project Number: 911T01OC01 and 91ETOOCO1
Customer Project Number:

MS File Number 04DEC91LCf2041 04DEC91LCB205
Keystone/NEA Number 91T1O1C01-03 9lrIolOCOl-04

Customer Number D26 D30
Sample Description: Sediment Sediment

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

Dioxinz
Total TCDD 0.55 0A8

Total PeCDD 0.24 0.40
Total HxCDD 4.71 7.42
Total HpCDD 11.2 45.38

Total TCDF 1.76 4.59
Total PeCDF 8.97 1.11
Total HxCDF 2.06 4.17
Total HpCDF 3.47 7.54

Note:
1. ND/EDL = Analyte Not Detected at or above sample specific Estimated Detecdon Limit.

Table 2b



SUMMARY OF ANALYTICAL RESULTS
_ ______l__ "

Date received: October 1 and October 9, 1991
Client name: TetraTech

Laboratory Project Number: 91TMIOC01 and 911T090COl
Customer Project Number:

MS File Number; 04DEC91LCE2071 04DEC9lLCB2081 04DEC91LCB2091
Keystone/NEA Number: 91TrO9Ocol-ms 9lrrO9OCOl-01 91¶V90C01-02

Customer Number D4 D10

Sample Description: Method Blank Sediment Sediment

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

Dioxins
Total TCDD ND/EDL=0.08 0.71 1.24

Total PeCDD ND/EDL=0.13 0.12 2.60
Total HxCDD ND/EDL=O0.19 16.8 47.3
Total HpCDD 2.62 55.2 211

Euns

Total TCDF ND/EDL=0.15 6.79 7.72
Total PeCDF ND/EDL=0.15 1.20 10.1
Total HExCDF 1.03 5.29 28.6
Total HpCDF 1.89 14.1 52.5

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

Table 2c



SUMMARY OF ANALYTICAL RESULTS

Date received: October 1 and October 9, 1991
Client name: TetraTech

Laboratory Project Number: 917TTOlC01 and 91IT09OCOL
Customer Project Number:

MS File Number: O4DEC91LCB2101 04DfEC91LCB2111

Keystone/NEA Number: 91flOCO1-03 91rTO90COl-04
Customer Number: Dl D45

Sample Descripdon: Sedinent Sediment

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

Dio~i

Total TCDD 0.92 1.06
Total PeCDD 0.37 0.67
Total HxCDD 14.4 12.8
Total HpCDD 46.1 53.7

Total TCDF 5.96 6.79
Total PeCDF 2.91 2.65
Toal HxCDF 2.48 4.64
Total HpCDF 8.14 8.54

Table 2d



SUMARY OF ANALYTICAL RESULTS

Date receivedc October 1 and 9,1991
Client name: TetraTech

Laboratory Project Number: 9LIT10C01 and 917T09OC01
Customer Project Number:

MS File Number: 04DEC91LCB2011 04DEC91LCB2021 O4DEC91LCB2031

Keystone/NEA Number. 91Tr110C01-MB 9flO17OCO1-O1 911010C01-02

Customer Number: . D28 D24
Sample Description: Method Blank Sediment Sediment

Units % % %

Dioxins
13C-2378-TCDD 83 91 . 94

13C-12378-PeCDD 100 112 116
13C-123478-HxCDD 76 91 82
13C-123678-HxCDD 81 67 84

13C-1234678-HpCDD 97 96 110
13C-OCDD 74 86 116

Furgan
13C-2378-TCDF 83 83* 88*

13C-12378-PeCDF 75 82 80
13C-23478-PeCDF 81 88 86

13C-123478-HxCDF 72 72 74
13C-123678-HxCDF 66 63 65
13C-234678-HxCDF 65 62 54
13C-123789-HxCDF 84 85 95

13C-1234678-HpCDF 79 75 83
13C-1234789-HpCDF 90 94 104

Clean-Up Rcoey Standr
37Cf4-2378-TCMD 85 99 78

Notes:
l. Recoveries marked wilh an aste (*) are from a DB-225 column.

Table 3a



SUMMARY OF ANALYTICAL RESULTS

_~~~~ ~ ' _ ___ _

Date received: October 1 and 9,1991
Client name: TetraTech

Laboratory Project Number 91MIOC01 and 91¶TO9OCO1
Customer Project Number:

MS File Number: 04DEC9tLCB2O41 04DEC91LCB2OSL
Keystone/NEA Number 91irrniOCO-03 9rr1rl7cl0 .04

Customer Number D26 DSO
Sample Description: Sediment Sediment

Units % %

Dioxins

13C-2378-TCDD 91 89
13C-12378-PeCDD 117 112

13C-123478-UxCDD 84 87
13C-123678-HxCDD 79 68

13C-1234789-HpCDD 106 97
13C-OCDD 97 86

13C-2378-TCDfP 91 81*
13C-12378-PeCDP 83 78
13C-23478-PeCDF 94 91

13C-123478-HxCDF 74 73
13C-123678-HxCDF 65 62
13C-234678-HxCDF 70 48
13C-123789-HxCDF 89 85

13C-1234678-HpCDF 82 78
13C-1234789-HpCDF 103 93

37C14-2378-TCDD 94 96

Notes:
1. Recoveries marked with an aswrisk ( are rom a DB-225 column.

Table 3b



SUMMARY OF ANALYTICAL RESULTS

.~nO).~ y' I A I.wfi 0~.1 ,v. ,Ct'. .

Date received: October 1 and 9,1991
Client name: TetraTech

Laboratory Project Number: 91TlOIOC01 and 91IT090CO1
Customer Project Number:

MS File Number. 04DEC9ILCB2071 04DEC9ILCB2081 04DEC91LCB2091
Keystone/NEA Number 91TfO9OCO1-MB 9lTrr9OCol-O1 1lTro0oc01-02

Customer Number: D4 D10
Sample Description: Method Blat Sediment Sediment

Units % % %

Dionina
13C-2378-TCDD 84 74 88

13C-12378-PeCDD 102 88 112
13C-123478-HxCDD 82 77 99
13C-123678-HxCDD 75 47 52

13C-1234678-HpCDD 92 73 95
13C-OCDD 80 70 94

FuMes
13C-2378-TCDF 84 65* 76*

13C-12378-PeCDF 74 63 78
13C-23478-PeCDF 84 69 89

13C-123478-HxCDF 71 55 67
13C-123678-HxCDF 64 47 58
13C-234678-HxCDF 45 29 40
13C-123789-HxCDF 85 67 84

13C-1234678-HpCDF 78 57 74
13C-1234789-HpCDF 91 72 93

Clean-Up Recovery Standard
37C14-2378-TCDD 88 80 99

Table 3c



SUMMARY OF ANALYTICAL RESULTS

Date received: October 1 and 9,1991
Client name: TetraTech

Laboratory Project Number: 9llMlOCOl and 911T090CO1
Customer Project Number:

MS File Number: 04DEC9ILCB2101 04DEC91LCB2111
Keystone/NEA Number: 91 9OC01-03 91rTO09C1.04

Customer Number: Dli D45
Sample Description: Sediment Sediment

Units y %

13C-2378-TCDD 86 M4

13C-12378-PeCDD 107 102
13C-123478-HxCDD 97 82
13C-123678-HxCDD 51 62

13C-1234789-HpCDD 94 90
13C-OCDD 93 87

13C-2378-TCDF 78* 76'
13C-12378-PeCDF 75 72
13C-23478-PeCDF 82 79

13C-123478-HxCDF 67 63
13C-123678-MHCDF 56 56
13C-234678-HRCDF 47 39
13C-123789-HxCDF 81 78

13C-1234678-HpCDF 73 69
13C-1234789-HpCDP 90 87

Clean-Up RecoveryS
37CI4-2378-TCDD 92 88

Table 3d



SUMMARY OF ANALYTICAL RESULTS

Date received: 1-Oct-91
Client name: Tetra Tech -

Laboratory Project Number: 911T01-090C01
Customer Project Number:

-MS File Number. 04DEC9ILCB2061 04DEC91LCB2121
Keystone/NEA Number: 91TO1OCOl-PAR 91T19CO1-PAR

Sample Description: Spiked Messured Percent Measured Percent RPD

Levels Lavels Rcy - Levels Recy

Units pg Pg % p8 g 9°

D~ioxins 

2378-TCDD 2O0 206 103 211 106 -3
12378-PeCDD 1079 845 78 843 78 0

123478-HxCDD 904 1053 117 1003 111 5
123678-HxCDD 888 987 111 1023 115 4
123789-HxCDD 783 738 94 1091 139 -39

1234678-HpCDD 1012 975 96 1007 99 -3
OCDD 1909 2065 108 2117 111 -2

EF
2378-TCOF 188 191 101 183 98 4

12378-PeCDP 931 1141 123 1074 115 6
23478-PeCDF 880 1049 119 1065 121 -1

123478-HxCDF 950 1086 114 1057 111 3
123678-HxCDF 934 1050 112 1072 115 -2
234678-HxCDF 904 1055 117 1029 114 2
123789HxC1DF 960 973 101 .969 101 0

1234678-HpCDF 897 1099 122 1047 117 5
1234789-HpCDF 948 1025 108 1039 110 -1

OCDF 1842 2064 112 1956 106 5

Table 4
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CASE NARRATIVE'

L SAMPLE DESCRIPTION

A total of six sediment samples were received under Chain-of-Custody on October 1, 1991
and October 9, 1991. The samples were in good condition upon receipt, and were stored in a
refrigerator maintained at 40C until analysis. The samples were extracted in two sets, one on
October 14, 1991, and the second on October 17, 1991. They were analyzed on a DB-5 column
on December 13, 1991. Confirmation analyses were on a DB-225 column oal December 12, 1991.

One laboratory method blank and one Precision and Recovery (PAR) sample were also
analyzed with each of these sample sets. One sample from each set was extracted in duplicate as a

measure of laboratory precision.

II. ANALYSIS REQUEST

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

LAB& NUMBER ANALYSIS DEECILON
91M7SP01 EPA Method 1613x 1 ppt (tetras)
91TT15OC01 EPA Method 1613x I ppt (ttras)

tE. SAMPLE ANALYSIS SUMMARY

A. Background

KeystonelNEA'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, sample clean-up, and instrumental analyses were done by EPA Method
1613. AU instrument calibration solutions (CSl 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 (Method 90.01). The modifications are outlined below:

Cl=ea-Up Reco Standard Sp ing Levels EPA Method 1613 calls for spiking the

sample extracts with 800 pg of 37C1-2378-TCDD immediately prior to the clean-up procedure.
That level has been reduced to 200 pg. as suggested by NCASI Method 90.01. The purpose of
this change is to reduce the occurence of native contamination in the 322 channel.

Standard Preparation and Spkng To prevent changes in concentration due to solvent losses,
the standards for these analyses have been prepared in tetradecane. Internal Standards and PAR
solutions are dissolved in acetone immediately prior to spiking an aqueous matrix.

£onCal Ac p.;tacaCrite& EPA Method 1613 lists separate and different acceptance
criteria for each of the seventeen native analytes, for the fifteenIntnal Standards, and for the
Clean-Up Recovery Standard. Those acceptance criteria have been simplified by adopting EPA

Method 8290 acceptance criteria of ±20% for the continuing calibration. The purpose of this

change is to make the acceptance criteria for the continuing calibration the same as the acceptance

criteria for the initial calibration.

R ing 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
extracL

C. Calculations and Reporting

EPsiiMIdentificatin. 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

2



ratios, and signal-to-noise), a concentration has been calculated in the usual manner and reported in

the attached tables. In cases where the reported concentration falls below the LMCL, it should be
considered an estimate only.

Estimated Maximm Possible Concen= 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 Betd Where the Chromatogram is characterized b 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

CalibmtaonJLi 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 10
grams. The equations used are as follows:

(1) LMCL = (Lowest Insrument Calibration Pt) x (Final Volume)
(Sample Size)

(2) UMCL = (Highest Instrument Calibration Pt) x (Final VoluNe)
(Sample Size)

The Lowest and Highest Instrument Calibration Points (LICPs and HICPs) vary with each
homologue group. For a 10 gram sample, the LMCL and UMCL are:

Homologue Group LICPAHICP aMCL
Tetra 0.5/200 pg/pb 1.0 pg/g 400 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg/pt 5.0 pg/g 2,000 pg/g
Ocia 5.0/2000 pg/pL 10.0 pgfg 4,000 pg/g

NOTE: pg/g = ppt
When the sample size is something other than 10 grams, the LMCL and UMCL values vary

accordingly. For example, for a 20 gram sample, the LMCL for 2378-TCDD would be 0.5 ppt

3



D. Results

General Sediment results are based on the initial weight of the sample (approximately 20 to
30 grams). All of the reported results are rounded to three significant figures. Laboratory Method
Blank results are also based on a sample size of 20 grams. Results for the PAR samples are on a

per-sample basis; no correction has been made for sample size. Reported results for the 2378-
TCOE are from a DB-225 column. All other results are from a DB-5 column.

Sediment Sampe Results None of the six sediment samples contained any of the 2378-
substituted isomers at concentrations exceeding the calibration range of the instrument. Many
analytes were detected at or below the Lower Method Calibration Limit, and those concentrations
should be considered estimates only. Otherwise, these samples posed no significant analytical
difficulty, and contain the seventeen 2378-substituted isomers at concentrations well within the

analytical range for this method. (See Tables la - ld.)

IV. QUALTIY CONTROL

A. Project Quality Control

No special quality control measures were required or requested for this set of samples.

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. 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

Lah I Ceho aJ 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.

With one exception, both laboratory method blanks "91TT27SP01-MB" and
"911T150C01-MB" were Non-Detect for all PCDD and PCDF isomers at the LMCL for a 20
gram sample of 0.5 ppt (tetras), 2.5 ppt (pentas, hexas, heptas), and 5.0 ppt (octas). Method
blank 9¶IT150COl-MB contained 9.69 ppt OCDD. This is approximately twice the LMCL for a
20 gram sample.

Many of the analytes had sample specific EDL's, significantly lower than the LMCL,
ranging from 0.07 ppt to 0.22 ppt. A few analytes were present at levels significantly below the
LMCL for their particular homologue group, and would not normally be reported under method
1613, but are included for your review.

FPeision and Recovery Samples Table 4 in the "SAMPLE ANALYSIS SUMMARY" section
of this report lists the levels (in pg) of analyte detected in the two PAR samples. The detected levels

are compared to the spiked levels, and a Percent Recovery is reported as well. The Percent
Recovery for the various analytes is a measure of laboratory accuracy, and ranges from 84% to
134%. The Relative Percent Difference between the two PAR samples is also reported in Table 4.
These values are a measure of laboratory precision and are all within 17%, except for 123789-
HxCDD which has a value of -25 percent.

Duplicate Sample Results Two of the six samples were extracted in duplicate as a measure of
laboratory precision. Results of the duplicate analyses are included in Tables lb and ld.

5



D. Quality Control Review

All of the data has 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.

Cloda Z~`h-ambei-s Peggy e L.Meek Me
Sr. Scientist Wet lab Supervisor
Center for Analytical Mass Spectromety Center for Analytical Mass Spectromety

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ ~ ~ ~ la/ n-/9 1
William II Chambers Date Jeff Sprenger Dab
Director QA Offcr
Center for Analytical Mass Spectrometry Keystone/NEA
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SUMMARY OF ANALYTICAL RESULTS
kxCD~x~t .A

Date received: September 27 and October 15, 1991
Client name: Teta Tech

Laboratory Project Number 91T127SP01 and 91TT150C01
Customer Project Number.

MS File Number. 13DEC91LCB2031 13DEC91LCB2041 13DEC91LCB2051

Keystone/NEA Number: 91r7SPO1-MB 9IlT27SPOI1O1 91r127SP01-02

Customer Number - D35 D38

Sample Description: Methad Blank Sediment Sediment

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

'Digzins
2378-TCDD ND/EDL=0.13 0.28 ND/EDL=0.09

12378-PeOD ND)/EDL=0.13 ND/EDL=0.13 NDIEDL=0.10
123478-HxCDD N/ErDLL=O.17 0.40 ND/EDL=0.17
123678.HxCDD ND/EDL=0.14 1.39 EMPC0.14
- 123789-HCDD NDJL=0.19 Lt - -. 0.

1234678-HpCDD 0.71 20.0 0.90
OCDD 4.54 193 6.76

Em
2378-TCDF ND/EDL=0.08 2.94' 0.06*

12378-PecDF ND/EDL=0.13 1.14 ND/EDL=0.07
23478-PeCDF ND/EDL=0.12 0.18 ND)EDL=0.07

123478-HxCDF EMPC=0.40 2.99 0.31
123678-HxCDF 0.14 0.94 EMlPC=0.11
234678-xICDF EMPC=0.38 1.02 EMIPC=0.24
123789-HxCDF EMPC=0.10 0.22 ND/EDL=0.10

1234678-HpCDF 0.71 6.46 051
1234789-HpCDF EMPC=0.25 1.76 0.15

OCDF 1.13 16.9 1.19

Notes:
1. ND/EDL = Analyte Not Detected at or above the sample specific Estmated Detection Limit
2. EMIPC = Estimated Maximum Possible Concentration.
3. Concentrations marked with an asterisk (0) are from a DB-225 column.

Table la



SUMMARY OF ANALYTICAL RESULTS
rNgR

Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number. 9117SP01 and 91TT15OCO1
Customer Project Number:

MS File Number: 13DEC91LCB2061 13DEC91LCB2071

Keystone/NEA Number 91T27SPO1-03 9lr7S1rS -03d

Customer Number: D40 D40
Sample Description: sediment Sediment (Duplicate)

Uits pg/g (ppt) pg/g (pt)

2378-TCDD EIPCc0.21 0.17
12378-PeCOD 0.18 BM.PC=O.13

123478-4xCDD EMP&0.27 EMPC=0.20
123678-HxCDD 0.59 0.42
123789-HxCDD 0.84 EMUC>0.59

1234678-HpCDD 9.25 6.41
OCDD 71.5 64.6

Euran
2378-TCDP 0.98* 0.65*

12378-PeCDF 0.94 0.32
23478-PeCDF 0.69 EMPC=0.28

123478-HxCDP 2.78 0.76
123678-HxCDF 1.06 0.3
234678-HxCDF 1.25 0.53
123789-HxCDP EMPC=0.15 0.22

1234678-HpCDP 6.38 2.08
1234789-HpCDF 1.61 0.50

OCDF 12.5 5.14

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

Table lb



SUMMARY OF ANALYTICAL RESULTS

Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number. 911T27SP01 and 9flT1SOC01
Customer Project Number:

MS File Number. 13DEC91LCB201 13DEC91.LCB2091 13DEC91LCB2101
Keystone/NEA Number: 91t5CO 1-MB 917Tf50C01-01 91T1C01-02

Customer Number. D5 D8
Sample Description: Method BlIk Sediment Sediment

Units pg/g (ppc) pgg (Ppt) pg (Ppt)

2378-TCDD ND/EDL=0.07 0.12 0.16
12378-PNCDD ND/EDL=0.08 EMPC=0.17 EMIPC0J4

123478-HxCDD NDIEDL=0.15 0.15 0.19
123678-HxCDD NDAEDL=0.13 EMPC=0.78 0.59
123789-HxCDD ND/EDL=0.14 0.58 0.37

1234678-HpCDD 1.22 12.6 - 5.93
OCDD 9.69 159 45.9

Fung
2378-TEDF 0.23 1.23 0.96*

12378-PeCDP ND/BDL-0.08 0.79 0.24
23478-PeCDP NDIEDL-0.08 0.54 EMPC=0.16,

123478-HxCDF NDIEDL=0.14 1.69 0.42
1236784HxCDF ND/EDL=0.13 0.63 0.14
234678-HxCDF EPC=0.28 EMPC=0.86 0.43
123789-HxCDF NDIEDL=0.6 EMPCa0.10 ND/EDL=0.19

1234678-HpCDF 0.42 4.50 1.52
1234789-HpCJF NDjBDL=022 1.14 0.25

OCDP EMPC=1.03 14.9 EMPC=4.48
Notes:
1. ND/EDL = Analyte Not Detected at or above dhe sarnple specific Estimated Detection LimiL
2. EMPC = Estimated Maximum Possible Concentration.
3. Concentrations marked with an asterisk are from a DB-225 column.

Table lc



SUMMARY OF ANALYTICAL RESULTS

Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number: 91IT7SPO1 and 91'TT5OC01
Customer Project Number:

MS File Number: 13DEC91LCB2111 13DEC91LCB2121
Keystone/NEA Number: 91TF150C01-03 917r150C01-03d

Customer Number. D6 P6
Sample Description: Sediment Sediment (Dpicate)

Units pgfg (pt) pg/g (ppy)

Dioxira
2378-TCDD 0.15 0.17

12378-PeCDD 0.16 EMPC=0.19
123478-HxCDD EMPCO0.17 0.19
123678-HxCDD 1.14 1.98
123789-HxCDD 0.74 EMPC-1.04

1234678-HpCDD 8.75 10.1
OCDD 64.6 57.9

Eumn
2378-TCDF 1.25* j.33*

12378-PeCDF EMPC-0.24 0.50
23478-PeCDF 0.20 EMPC=0.25

123478-HxCDF 0.37 2.09
123678-HxCDP 0.17 0.50
234678-HxCDP 0.30 EMPCD54
123789-HxCDP ND/EDL=021 ND/EDL=020

134678-HpCDF 2.24 4.31
1234789-HpCDP ND/BDL=0.42 0.66

OCDP 4.64 6.27
Notes:
1. ND/EDL _ Analyte Not Detected at or above the sample specific Estimated Detection LiaiL
2. EMPC = Estimated Maximum Possible Concentation,
3. Concentrations marked with an asterisk () are from a DB-225 column.

Table Id



SUMARY OF ANALYTICAL RESULTS

Date received. September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number. 91TTM7SPO1 and 91E1T1SOCOI
Customer Project Number:

MS File Number 13DEC9 LCB2031 13EC91LCB2041 13DEC91LCB2051
Keystone/NBA Number. 91T=7SPO1-MB 9ITr27SPO0-01 91Tr1S2P01-02

Customer Number m3s D38
Sample Description: Method Birt Sediment Sediment

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

Total TCDD 0.37 2.50 0.87
Total PeCDD ND/EDL=0.13 ND/EDL=0.13 ND/EDL=0.10

Total HxCDD ND/EDL=0.14 18.7 1.46
Total HpCDD 1.11 67.2 1.68

TotalTCDF 0.31 9.62 0.18
Total PeDF - ND/EDLaO.12 2.34 NDjEDL=0.07
Total HxCDF 0.17 19.2 0.65
Total HpCDF 1.21 27.3 1.05

Nowe:
1. ND)EDL = Andyte Not Detected at or above sample specific Estimated Detection Liniit

Table 2a



SUMMARY OF ANALYTICAL RESULTS

Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number: 911M7SP01 and 91TI150C1
Customer Project Number:

MS File Number: 13DEC9ILCB2061 13DEC9ILCB2071
Keystone/NEA Number: 917rZ7SPO1-03 91rr27SPOl-03d

Customer Number: D40 DO
Sample Description: Settmen: Sedlimenmt Ouicat)

Units Pg/g (ppt) pglg (ppt)

Dixioz
Total TCDD 0.43 1.10

Total PeCDD 1.33 0.45
Toal HxCDD 12.4 5.74
Total HpCDD 27.3 19.4

Fim
Total TCDF 7.38 4.43

Total PeCDF 5.73 1.22

Total HxCDF 13.4 3.64
Total HpCDF 174 4.66

Note;
1. ND/EDL = Analyte Not Detected at or above sample specific Estimated Detection LimiL

Table 2b



SUMIARY OF ANALYTICAL RESULTS

Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TIT27SPO1 and 91IT15OCO1
Customer Project Number:

MS File Number: 13DEC91LCB2081 13DEC9ILCB2091 13DEC91LCB2101
Keystone/NEA Number: 9rflSOC101-MB 9l7lSOC+OI011 9 5oC90102

Customer Number. D5 D8
Sample Desciption: Method Blank Sediment Sediment

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

Dioxin -
Totl TCDD 0.44 033 0.76

Total PeCDD ND/EDL=0.08 0.68 0.20
Total HxCDD ND/EDL=0.13 3.93 2.36
Total HpCDD 2.02 23.1 12.2

Eurns
Total TCDF 0.23 2.89 2.55

Total PeCDF ND/EDL=s.08 3.61 1.40
Total HxCDF ND/EDL=0.13 6.81 2.28
Total HpCDF 0.52 9.99 4.55

Note:
1. ND/EDL = Analyte Not Detectd at or above sample specific Estimated Detection Limit.

Table2c



SUMMARY OF ANALYTICAL RESULTS*-

Date received: September 27 and October 15, 1991
Client name: Tetra Tech.

Laboratory Project Number: 91IT27SPOI and 91ET150C01
Customer Project Number:

MS File Number: 13DEC91LCB2111 13DEC91LCB2121
Keystone/NEA Number: 91lsOC5001-03 91¶rl15001-03d

Customer Number: Di D6
Sample Description: Sediment Sedint (Duplicazo)

Units pg/g (pt) pg/g &pt)

Dioxins
Total TCDD 0.79 0.76

Total PeCDD 0.10 0.65
Total HxCDD 7.62 12.0
Total HpCDD 18.2 20.7

ToWal TCDF 4.5 5.24
Total PeCDF 1.21 1.54
Total HxCDF 3.08 6.51
Total HpCDF 6.91 11.3

Note:
1. ND/EDL = Analyte Not Detected at or above sample specific Estimated Detecdon Limit.

Table 2d



SUMMARY OF ANALYTICAL RESULTS

Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number. 911T7SP01 and 9I1T15OCO1
Customer Project Number-

MS File Number 13DEC91LCB2031 13DEC91LCB2041 13DEC91LCB2051

Keystone/NEA Number 91Trf7SP01MB 91T127SF01-O1 91T127SP0102

Customer Number. D35 D38
Sample Description: Method Blank Sedimnt Sedim=t

Units % % %

13C-2378-TCDD 82 88 76
13C-12378-PeCDD 103 115 105

13C-123478-HIxCDD 74 78 65
13C-123678-HxCDD 76 80 71

13C-1234678-HpCDD 106 102 82
13C-OCDD 80 88 54

13C-2378-TCDE 96 82* 67*
13C-12378-PeCDP 87 97 85
13C-23478-PCDF 95 60 90

13C-123478-HxCDF 76 75 68
13C-1236784HxCDF 70 70 62
13C-234678-HxCDF 52 54 49
13C-123789-HxCDF 88 92 81

13C41234678-HpCDF 88 84 71
13C-12347894HpCDP 101 100 82

Clean--U Remv=y Smndgr
37C14-2378-TCDD 87 95 82

Notes:
1. Recoveries highlighted with an asteisk () are repontd fn the DBf22S column.

Table 3a



SUMMARY OF ANALYTICAL RESULTS.
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Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT27SPO1 and 9lIT15OC01
Customer Project Number:

MS File Number: 13DEC91LCB2O61 13DEC91LC32071 13DEC91LCB2141
Keystone/NEA Number: 91'Tr7SP01-03 9ITr27SPQ1-03d 91r7SPOI-PAR

Customer Number. D40 D40
Sample Description: Sediment sedment (Duplica) PAR Sample

Units % % %

13C-2378-TCDD 82 84 74
13C-12378-PeCDD 113 114 97

13C-123478-HxCDD 77 78 64
13C-123678-HxCDD 72 73 77

13C-1234789-HpCDD 92 88 80
13C-OCDD 65 63 60

13C-2378-TCDF 75S 73* 87
13C-12378-PeCDF 90 90 79
13C-23478-PeCDF 97 96 84

13C-123478-HxCDF 78 77 70
13C-123678-HxCDF 68 68 65
13C-234678-HxCDF 59 49 40
13C-123789-HxCDF 90 89 81

13C-1234678-HpCDF 80 76 71
13C-1234789-HpCDF 91 85 76

37C14-2378-TCDD 93 94 90

Notes:
1. Recoveries highlighted with an asterisk C) ae reported from the DB-225 column.

Table 3b



SUMMARY OF ANALYTICAL RESULTS

Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number 91I7SPO1 and 91T1T150C01
Customer Project Number:

MS File Number 13DEC91LCB201 13D0C91LCB2091 13DEC:91LCB2101
Keystone/NEA Number. 91rrnsocol-MD 9l1rnSoCOl-01 91TlSOC0l-02

Customer Number D5 D8
Sample Description: Method Blk Sediment . Sediment

Units $ %

Dioxins
13C-2378-TCDD 73 98 86

13C-12378-PeCDD 116 119 115
13C-123478-HxCDD 73 80 77
13C-123678-HxCDD 87 88 80

13C-1234678-HpCDD 83 87 78
13C-OCDD 76 83 76

13C-2378-TCDF 101 860 78*
13C-12378-PeCDF 95 98 92
13C-23478-PeCDF 101 103 99

13C-123478-HxCDP 78 87 81
13C-123678-HxCDF 75 80 72
13C-234678-HxCDP 50 58 44
13C-123789-HxCDF 95 97 93

13C-1234678-HpCDF 77 87 75
13C-1234789-HpCDF 84 89 82

C£eImdR5oveyniy undard
37C14-2378-TCDD 67 103 92

Notes
1. Recoveries highlighted with an ameisk (a) are reported from the DB-225 colunuL

Table 3c



SUMMARY OF ANALYTICAL RESULTS

Date received: September 27 and October 15t 1991
Client name: Tetra Tech

Laboratory Project Number: 91f'7SP01 and 9IlTlSOCOl
Customer Project Number.

MS File Numbir: 13DEC9ILCB2111 13DEC91LCB2121 13DEC91LCB2151
Keystone/NfA Number: 917T15oc01-3 9Irrl5O01-03d 91TI50COI-PAR

Customer Number: D6
Sample Description: Sediment Sedimcnt (Duplce) PAR Saple

Units % % %

13C-2378-TCDD 88 94 89
13C-12378-PeCDD 114 120 111i

13C-123478-HxCDD 72 74 82
13C-123678-HxCDD 85 67 78

13C-1234789-HpCDD s0 82 78
13C-OCDD 80 77 71

13C-2378-TCDF 79* 85* 102
13C-12378-PeCDF 92 96 94
13C-23478-PeCDF 100 106 99

13C-123478-HxCDF 78 81 82
13C-123678-HxCDP 73 75 75
13C-234678-HxCDF 54 62 52
13C-123789-HxCDF 92 96 91

13C-1234678-HpCDF 78 79 77
13C-1234789-HpCDP 81 83 81

Clea-UW Recovery S =dud
37C14-2378-TCDD 93 101 101

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

Table 3d



SUIMMARY OF ANALYTICAL RESULTS

Date received: September 27 and October 15, 1991
Client name: Tetra Tech

Laboratory Project Number:. 91TT27SP01 and 91ETI150CO1
Customer Project Number:

Invoice Number

MS File Number: 13DEC91LCB2141 13DEC91LCB2151
Keystone/NEA Number. 91Tr7SPOI-PAR 91T1ISOCOI-PAR

Sample Description: Spiked Meaured Percent Measured Peet RPD
Levels Levels Recy Levels Recy

Unlits Pg P8 % pg. 9 7 9

Dioxins
2378-TCDD 200 238 19 . 222 1I1 7

12378-PeCDD 1079 995 92 902 84 10
123478-HxCDD 904 1208 134 1015 112 *17
123678-HxCDD 888 1101 124 1087 122 1
123789-HxCDD 783 805 103 1030 132 -25

1234678-HpCDD 1012 1084 107 990 98 9
OCDD 1909 2248 118 2062 108 9

urns
2378-TCDF 188 202 107 190 101 6

12378-PeCDF 931 1226 132 1111 119 10
23478-PeCDF 880 1164 132 1028 117 12

123478-HxCDF 950 1128 119 1000 105 12
123678-HxCDF 934 1137 122 1066 114 6
234678-HxCDF 904 1089 120 993 110 9
123789-HxCDF 960 1026, 107 935 97 9

1234678-HpCDF 897 1172 131 1099 123 6
1234789-HpCDF 948 1180 124 1071 113 10

OCDF 1842 2352 128 2182 118 7

Table 4
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CASE NARRATIVE

L SAMPLE DESCRIPTION

Seven sediment samples were received under Chain-of-Custody on October 8, 1991. The
samples were in good condition upon receipt, and were stored in a refrigerator maintained at 40C
until analysis. The samplesrwere extracted in two sets, one on October 15, 1991, and the second
on October 17, 1991. They were analyzed on a DB-5 column on December 16, 1991.
Confirmation analyses were on a DB-225 column on December 12, 1991.

Two laboratory method blanks and one Precision and Recovery (PAR) sample were also
analyzed with each of these sample sets. One sample, D16, 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 sample set was as follows:

LAB I) NUMBER ANALYSIS DIEAUQON Lpla
91fT080C01 EPA Method 1613x I ppt (tetras)

MII SAMPLE ANALYSIS SUMMARY

A. Background

KeystonelNEA's Center for Analytical Mass Spectrometry has analyzed this set of samples

by High Resolution Gas Chromatography/Nigh Resolution Mass Spectrometry (HRGC/HRMS)
according to EPA Method 1613x. Deviations from the promulgated Method 1613 are described
below.

B. Analytical Methodology

The extraction, sample clean-up, and 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 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 (Method 90.01). The modifications are outlined below:

Cla-Up Recovery Stadad Spidng Levels EPA Method 1613 calls for spiking the

sample extracts with 800 pg of 37C1-2378-TCDD immediately prior to the clean-up procedure.
That level has been reduced to 200 pg, as suggested by NCASI Method 90.01. The purpose of
this change is to reduce the occurence of native contamination in the 322 channel.

Standard Prepaaon and Spkn To prevent changes in concentration due to solvent losses,
the standards for these analyses have been prepared in tetradecane. Internal Standards and PAR
solutions are dissolved in acetone immediately prior to spiking an aqueous matrix.

CnCal Accepmane.OCrterija EPA Method 1613 lists separate and different acceptance
criteria for each of the seventeen native analytes, for the fifteen Interal Standards, and for the
Clean-Up Recovery Standard. Those acceptance criteria have been simplified by adopting EPA
Method 8290 acceptance criteria of ±20% for the continuing calibration. The purpose of this
change is to make the acceptance criteria for the continuing calibration the same as the acceptance

criteria for the initial calibration.

SsQwrWa 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

Posiivi: Idntiflcatio 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

2



ratios, and signal-to-noise), a concentration has been calculated in the usual manner and reported in
the attached tables. In cases where the reported concentration falls below the LMCL, it should be
considered an estimate only.

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

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

Calibratin Linits 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 10
grams. The equations used are as follows:

(1) LMCL = (Lowest _strument Calibration Pr x (Final Volume)
(Sample Size)

(2) UMCL = (HiphestlnstrnOent Calibra don PO x (Final Volume)
(Sample Size)

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

homologue group. For a 10 gram sample, the LMCL and UMCL are:

Homnologue Group LICP/eHICP LMCL UMCL
Ten 0.5/200 pg/pL 1.0 pg/g 400 pg/g
Penta, Hexa, Hepta 2.5/1,000 pg/ptL 5.0 pgig 2,000 pgig
Octa 5.0/2,000 pg/pL 10.0 pg/g 4,000 pgig

NOTE: pgg= ppt
When the sample size is something other than 10 grams, the LMCL and UMCL values vary

accordingly. For example, for a 20 gram sample, the LMCL for 2378-TCDD would be 0.5 pptL

3



D. Results

(General Sediment results are based on the initial weight of the sample (approximately 20 to

30 grams). All of the reported results are rounded to three significant figures. Laboratory Method
Blank results are also based on a sample size of 20 grams. Results for the PAR samples are on a

per-sample basis; no correction has been made for sample size. Reported results for the 2378-

TCDF are from a DB-225 column. All other results are from a DB-5 column.

Sediment Sample Results None of the seven sediment samples contained any of the 2378-

substituted isomers at concentrations exceeding the calibration range of the instrument. Many

analytes were detected at or below the Lower Method Calibration Limit, and those concentrations

should be considered estimates only. Otherwise, these samples posed no significant analytical

difficulty, and contain the seventeen 2378-substituted isomers at concentrations well within the

analytical range for this method. (See Tables Ia - ld.)

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, D16.

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 "QUALET CONTROL DOCUMENTS" section of this report.

C. Laboratory Quality Control

Lab2QI.U Method Blanks One method blank was analyzed with each set of samples to test for

laboratory contamination. Their treatment in the laboratory was identical in all respects to that of

4



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

With one exception, both laboratory method blanks "91TT080CO1-MB1" and

"91'T080CO1-MB2" 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). Both method blanks contained
OCDD above the LMCL. Method blank #1 contained a level of OCDD very near the LMCL, 5.75
ppt This is not an unusual concentration for this analyte. Method blank #2 contained 29.1 ppt
OCDD. This is approximately 6 times the LMCL for that aialyte, and should be considered when
reviewing the data

Many of the analytes had sample specific EDL's significantly lower than the LMCL,

ranging from 0.10 ppt to 0.94 ppt. A few analytes were present at levels significantly below the
LMCL for their particular homologue group, and would not normally be reported under method
1613, but are included for your review.

Precision and Recovery Samples Table 4 in the "SAMPLE ANALYSIS SUMMARY" section
of this report lists the levels (in pg) of analyte detected in the PAR samples. The detected levels are
compared to the spiked levels, and a Percent Recovery is reported as well. The Percent Recovery

for the various analytes is a measure of laboratory accuracy, and ranges from 93% to 136%.

Matrix Spike Sample Results The results of the matrix spike and matrix spike duplicate are
in Tables Sa and 5b. One analyte, 123789-HxCDD had percent deviations of 68% and 76% in the
two matrix spike samples. However, the duplicate analyses had excellent reproducibility, with a
relative percent difference of only 8%.



D. Quality Control Review

All of the data has 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.

~tfra Chambers't DatePe . PvMeek Date
Sr. Scientist Wet lab Supervisor
Center for Analytical Mass Spectrometry Center for Analytical Mass Spectrometry

Patrick Buddresqj Date Jeff pnger Date
Associate Director QA Officer
Center for Analytical Mass Spectrometry Keystone/NEA

6



SAMPLE ANALYSIS SUMMARY

.~ ~ ~ ~ ~ ~ ~ ~

~~~~~~~~~~~~~~3~~~~~~



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 91fl080COI
Customer Project Number:

MS File Number 16DEC91LCB3071 16DEC9ILCB308I 16DEC91LCB3091
KeystonelNEA Number 9lTrOSOcl-MB2 9lfloS8C0l*01 9ITTO80CO1-02

Customer Number: D14 D15

Sample Description: Method Blak Sediment Sediment

Units pgfg (ppt) pglg (pt) pg/g Wpt)

Dioxins
2378-TCDD ND/EDL=0.72 0.19 0.17

12378-PeCDD ND/BEDL=0.38 0.23 0.16
123478-HxCDD EIPC=0.10 EHPC=0.40 EMPC=0.26
123678-HxCDD 0.27 1.21 0.99
123789-HxCDD 0.25 1.00 0.83

1234678-HpCDD 2.66 12.7 12.1
OCDD 29.1 103 105

Fura
2378-TCDF 0.05 1.17* 1.34'

12378-PeCDF ND/EDL=0.94 0.27 0.29
23478-PeCDF ND/EDL=0.89 0.24 0.23

123478-HxCDF 0.18 0.61 0.73
123678-HxCDF 0.10 EMPC=0.23 0.31
234678-HxCDF EMPC=0.28 0.36 0.43
123789-HxCDF ND/EDL=0.12 EMPC=0.14 0.18

1234678-HpCDF 0.84 2.75 3.12
1234789-HpCDF 0.23 EMPC=0.25 EPC=0.45

OCDF 3.07 7.86 9.45

Notes:
1. ND/EDL = Analyte Not Detected at or above the sample specific Esdrnated Detection Limit
2. EIPC = Estimated Maximum Possible Concentration.
3. Concentrauions marked with an asteriskc () are from a DB-225 column.

Table la



SUMMARY OF ANALYTICAL RESULTS
.~~~~~~~~~~~~~~~g ,rs .

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 911TT08OC01
Customer Project Number:

MS File Number: 13DEC9tLCB3101 13DEC9lLCB3111 13DEC91LCB3121

KeystonefNEA Number: 91f080C01&3 91Tf080C01-03MS 9rOS80C01-3MSd

Customer Number: D16 D16 D16

Sample Description: sedimet Sdiment plus Sedimet
Matrix Spike * Matrix Spike Dup

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

Dioxin
2378-TCDD 0.35 7.32 6.79

12378-PeCDD 0.23 28.3 27.3
123478-HxCDD 0.74 34.4 31.9
123678-HxCDD 1.67 35.3 . 31.3
123789-HxCDD 1.59 44.3 40.8

1234678-HpCDD 28.8 53.8 49.5
OCDD 303 294 255

Fumn
2378-TCDF 2.87* 9.31* 8.25*

12378-PeCDF 0.57 34.8 32.4
23478-PeCDF 0A9 33A 304

123478-HxCDF 1.14 35A 29.6
123678-HxCDF EMPC=0.37 33A 34.5
234678-HxCDF 0.61 . 32.3 29.6
123789-HxCDF EMPC=0.27 30.1 27.9

1234678-HpCDF 5.14 38.4 325
1234789-HpCDF 0.75 32.7 30.5

OCDF 8.61 77.0 62.0

Notes:

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

2. EMPC = Estimated Maximum Possible Concentration.

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

Table lb



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 91=J 80COl
Customer Project Number:

MS File Number. 16DEC91LCB3011 16DEC91LCB3O21 16DEC91LCB3031
Keystone/NEA Number 9lTro8oCo1-MBai 9lTro8oCol-04 gir1r80C01-05

Customer Number: D18 D19
Sample Description: Method Blank Sediment Sediment

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

Dioxin
2378-TCDD ND/EDL=0.05 0.13 EBPC=O.07

12378-PeOD ND/EDL=0.10 0.20 ND/EDL=0.08
123478-HxCDD ND/EDL=0.11 0.49 0.15
123678-HxCDD EM]C=0.17 1.93 0.44
123789-HLCDD 0.15 2.39 0.20

1234678-HpCDD 0.07 27.3 16.5
OCDD 5.75 219 129

Euau
2378-TCDF 0.13 1.30* 0.82*

12378-PeCDF 0.14 1.37 ENMP=0.31
23478-PeCDF EMIPC=0.13 1.46 0.28

123478-HxCDF 0.40 7.47 0.60
123678-HxCDF EMTC=0.16 2.22 EMPC=0.27
234678-HxCDF EMIPC=0.36 6.21 0.30
123789-HxCDF ENvPC=0. 15 EMPEC=7.21 EMPIC--0.07

1234678-HpCDF 0.92 27.8. 2.06
1234789-HpCDF 0.28 15.5 0.31

OCDF 2.43 128 6.15
Nous.
1. ND/EDL = Analyte Not Detected at or above the sample specific Estimated Detection LimiL
2. EMIPC Estimated Maximum Possible Concentration.
3. Concentrations marked with an asterisk() are from a DB-225 column.

Table Ic



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TF080COl
Customer Project Number:

MS File Number: 16DEc9ILCB3O41 16DEC91LCB30S5
Keystone/NEA Number: 91TSOCOi-06 91TT080C01-07

Customer Number: D20 DM
Sample Description: Sedimmen Sediment

Units pg/g &pt) pg/g pp)

Dioxins
2378-TCDD 0.24 0.19

12378-PeCDD 012 0.13
123478-HxCDD 0.31 EMPC=0.15
123678-HxCDD 1.48 1.02
123789-HxCDD EMPC=O.89 0.58

1234678-HpCDD 54.3 15.4
OCDD 566 139

2378-TCDF 1.07* 1.92*
12378-PeCDF E: ?'C=0.17 0.19
23478-PeCF 0.28 0.21

123478-HxCDF 0.61 0.43
123678-HxCDF 0.25 0.18
234678-HxCDF EMpc=0.55 . 0.47
123789-HxCDF EMPC=0.16 ENAPC=0.15

124678-HpCDF 3.42 2.45
1234789-HpCDF EMPC=0.37 0.28

OCDF 12.5 6.30
Notes:
1. ND/EDL Analyte Not Detected at or above fte sample specific Estimated Detection Limit.
2. EMPC = Estimated Maximum Possible Concentation.
3. Concentrations marked with an asterisk (*) are from a DB-225 column.

Table Id



SUlMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 91fM80C01
Customer Project Number:

MS File Number: 16DEC9ILCB3071 16DEC91LCB3081 16DEC91LCB3091
Keystone/NEA Number 91TTOSOCOl-MB2 9LTIDSOCOI-O1 91¶lSocol-02

Customer Number. D14 D15

Sample Description: Method Blank Sediment Sediment

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

pioxins
TotalTCDD 0.12 1.60 1.48

Total PeCDD ND/EDL=0.38 1.01 1.01
Total HxCDD 1.08 8.95 10.8
Total HpCDD 4.59 24.3 24.3

Euran
Total TCDF 0.12 8.53 7.66

Total PeCDF ND/EDL=0.89 3.71 7.84
Total HxCDF 7.33 5.20 5.02
Total HpCDF 2.44 7.95 8.25

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

Table 2a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name:' Tetra Tech

Laboratory Project Number: 91T08QCOl
Customer Project Number

MS File Number: 13DEC91LCB2101 13DEC91LCB2111 13DEC91LCB2121
Keystone/NBA Number: 91T80CO1-03 9lrM8COCl-03MS 9irroOSC01o-3MSd

Customer Number. D16 D16 D16
Samnle Description: Sediment Sediment plus Sediment

lMatrix Spike Matrix Spike Dup

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

Dioxins
Total TCDD 2.49 8.97 8.36

To altPeCDD .64 29.20 27.9
Total HxCDD 18.9 136 131
Total HpCDD 60.5 79.3 73.2

Furars

Total TCDF 13.9 17.9 16.7
Total PeCDF 7.07 69.7 65.5
Total HxCDF 8.16 139 121
Total HpCDF 17.0 114 71.8

Note:
1. NDJEDL - Analyte Not Detected at or above sample specific Estimated Detection LimiL

Table 2b



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 9ITT080COI
Customer Project Number:

MS File Number: 16DEC9lLCB3011 16DEC91LCB3021 16DEC91LCB3031
Keystone/NEA Number: 91MT80CO1-MB1 9ITWSOC01-04 917f080C01-05

Customer Number: D18 D19
Sample Description: Metod Blan Scdimcnt Scdiment

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

Pioxins
Total TCDD 0.12 0.96 2.1-

Total PeCDD ND/EDL=0.10 1.61 ND/EDL=0.08
Total HxCDD 0.37 16.0 4.84
Total HpCDD 0.60 55.5 48.5

Total TCDF 0.13 7.78 11.9
Total PeCDF 0.15 11.80 9.37
Total HxCDF 0.84 38.7 3.71
ToWalHpCDF 1.82 76.5 5.27

Table 2c



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8. 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT080CO0
Customer Project Number:

MS File Number: 16DEC91LCB3041 16DEC91LCB3051
Keystone/NEA Number: 9lrOSOCol-06 91T80C01-07

Customer Number: D2 D3
Sample Description: Sediment Sediment

Units pg/g (ppz) pgg (ppt)

Total TCDD 1.54 1.40
Total PeCDD 0.67 0.66
Total HxCDD 10.4 6.19
Total HpCDD 105 31.1

ToWalTCDF 10.8 10.8
Total PeCDF 5.60 5A.42

Total HxCDF 6.08 4.01
Total HpCDF 11.2 6.34

Table 2d



SUMbARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TT080C01
Customer Project Number:

MS File Number. 16DEC9lLCB3O71 16DEC91L:B3081 16DEC91LCB3091
Keystone/NBA Number. 9lrM80COO -MB2 91Trr8OC01-01 9lTtOSOC01-02

Customer Number D14 D15

Sample Description: Method BlanLk Sediment Sediment

Unlits % % %

Unis

13C-2378-TCDD 87 94 94
13C-12378-PeCDD 112 121 125

13C-123478-HECDD 79 89 95
13C-123678-HxCDD 80 73 72

13C-1234678-HpCDD 101 105 105
13C-OCDD 76 84 91

Eurana
13C-2378-TCDF 100 80* 83*

13C-12378-PeCDF 89 93 94
13C-23478-PtCDF 98 101 101

13C-123478-HxCDF 76 77 73
13C-123678-HxCDF 70 67 69
13C-234678-HxCDF 64 72 74
13C-123789-HxCDF 88 92 95

13C-1234678-HpCDF 86 84 89
13C-1234789-HpCDF 95 98 103

Clean-Up Recovery Stndardn
37CI4-2378-TCDD 91 96 97

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

Table 3a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 91Tf080C01
Customer Project Number:

MS File Number: 13DEC91LCB3101 13DEC9ILCB3111 13DEC91LCB3121

Keystone/NEA Number: 91M8IOCO1-03 91'fDSOC01-03MS 91TO8OC01-O3MSd

Customer Number: D16 D16 D16
Sample Description: Sediment Sediment plus - Sedlinmon

Matrix Spike Matrix Spike Dup

Units % % %

13C-2378-TCDD 64 94 90
13C-12378-PeCDD 82 121 113

13C-123478-HxCDD 75 102 101
13C-123678-HxCDD 41 59 55

13C-1234789-HpCDD 74 104 100
13C4-CDD 70 97 100

13C-2378-TCDF 55* 80* 76'
13C-12378-PeCDF 63 92 87
13C-23478-PeCDF 67 98 93

13C-123478-H1xCDF 61 96 81
13C-123678-HxCDF 35 42 51
13C-234678-HxCDF 45 64 46
13C-123789-HxCDF 61 90 87

13C-1234678-HpCDF 54 78 78
13C-1234789-HpCDF 53 95 93

Clean-U1p Recor Standard
37C14-2378-TCDD 71 97 100

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

Table 3b



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TI08OC01
Customer Project Number

MS File Number: 16DEC91LCB3011 16DEC9ILCB3O21 16DBC91LCB3031
Keystone/NEA Number:. 9Tl0fOC01-MB1 91rMTOCO1-04 91Mr80C01-05

Customer Number D18 D19

Sample Description: Method Bl Sediment - Sediment

Units % % -%

13C-2378-TCDD 94 92 88
13C-12378-PeCDD 113 114 79

13C-123478-HxCDD 80 78 84
13C-123678-HxCDD 92 78 129

13C-1234678-HpCDD 99 93 152
13C-OCDD 81 79 141

13C-2378-TCDF 106 800 78X
13C-12378-PeCDF 92 88 91
13C-23478-PeCDP 102 98 63

13C-123478-HxCDF 84 75 108
13C-123678-HxCDF 82 69 82
13C-234678-IxCDF 68 61 82
13C-123789-HxCDF 97 88 117

13C-1234678-HpCDF 92 82 121
13C-1234789-HpCDF 100 93 148

Clean-Up Recove Stan
37C14-2378-TCDD 104 92 .95

Notes
1. Rccoveries marked with an aistc ( are from a DB-25 column.

Table 3c



SUMMARY OF ANALYTICAL RESULTS
_ ~~~~~~~~~~~~~~m~~'O

Date received: October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 91TIT8OCO1
Customer Project Number:

MS File Number: 16EC91LCB301 16DEC91LCB3051 16DEC9ILCE3061
Keystone/NEA Number: 9lfMUOCOl-06 9ITM8OCO1-07 9ITSOC01-PAR

Customer Number: mO
Sample Description: Sediment Scdiment PAR Sample

Units % % %

Dioxina
13C-2378-TCDD 90 89 95

13C-12378-PeCDD 115 113 118
13C-123478-HxCDD 81 84 80
13C-123678-HxCDD 74 67 87

13C-1234789-HpCDD 96 91 98
13C-OCDD 84 76 82

13C-2378-TCDF 75* 76* 103
13C-12378-PeCDF 89 87 92
13C-23478-PeCDF 98 95 102

13C-123478-HxCDF 75 74 80
13C-123678-HxCDF 68 66 75
13C-234678-HxCDF 65 49 60
13C-123789-HxCDF 89 89 93

13C-1234678-HpCDF 80 78 87
13C-1234789-HpCDF 94 92 98

CloeanUr Recovery Standard
37C14-2378-TCDD 95 97 102

Notes:
1. Recoveries marked with an asterisk C") arc from a DB-225 column.

Table 3d



SUMMARY OF ANALYTICAL RESULTS

Date received. October 8, 1991
Client name: Tetra Tech

Laboratory Project Number: 9l1mf 0COl
Customer Project Number

Invoice Number.

MS File Number: 16DEC91LCB3061
Keystone/NEA Number. 911rMsc -PAR

Sample Description: Spiked Mesued Perceaz
Levels Levels Recy

Units pg Pg %

Pinzini
2378-TCDD 200 238 119

,12378-PeCDD 1079 1003 93
123478-HxCDD 904 1193 132
123678-HxCDD 888 1135 128
123789-HxCDD 783- 1024 131

1234678-HpCDD 1012 1106 109
OCDD 1909 2593 136

2378-TCDO 188 203 108
12378-PecDF 931 1211 130
23478-PcCDF 880 1143 130

123478-HxCDF 950 1150 121
123678-HxCDP 934 1147 123
234678-HxCDI' 904 1102 122
123789-HxCDF 960 1077 112

1234678-HpCDF 897 1168 130
1234789-HpCDP 948 1156 122

OCDP 1842 2333 127

- Table 4



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: TetraTech

Laboratory Project Number: 9 1TTDSOCO1
Customer Project Number:

MS File Number: 16DEC91LCB3T10 16DEC9ILCB3l1 
Keystone/NEA Number: 91TO80COl-03 9ITM80COl-O3MS

Sample Description: Measured Spiked Spiked Theoretical Measured %5
Levels LCbCIS* Lavalsr* Levels Levels Dev.

Units pg/g (ppt) Pg Pglg (pP) pg/g (pp) pg/8 (pp) o

Dioxins
2378-TCDD 0.35 20D 6.34 6.69 7.32 9

12378-PeCDD 0.23 1079 34.22 34.5 28.3 -18
123478-HxCDD 0.74 904 28.67 29A1 34.4 17
123678-HxCDD 1.67 888 28.16 29.83 35.3 18
123789-HxCDD 1.59 783 24.83 26.42 44.3 68

1234678-l4pCDD 28.8 1012 32.10 60.90 53.8 -12
OCDD 303 1909 60.55 363.55 294 -19

2378-TCDF 4.60 188 5.96 10.56 9.31 -12
12378-PeCDP 0.57 931 29.53 30.10 34.8 16
23478-PeCDP 0.49 880 27.91 28.40 33.4 18

123478-HxCDE 1.14 950 30.13 31.27 35A 13
123678-HxCDF 0.37 934 29.62 29.99 33A 11
234678.HxCDF 0.61 904. 28.67 29.28 32.3 10
123789-HxCDF 0.27 960 30.45 30.72 30.1 -2

1234678-HpCDF 5.14 897 28A5 33.59 38.4 14
1234789-HpCDF 0.75 948 30.07 30.82 32.7 6

OCDF 8.61 1842 58.42 67.03 77.0 15

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

spiked into the sample -03MS.
2. Concentradons marked with a double asterisk (**) are the spike levels expressed as pgfg (ppt)

for a sample weight of 31.53 grams

Table 5a



SUMMARY OF ANALYTICAL RESULTS

Date received: October 8, 1991
Client name: TewaTech

Laboratory Project Number. 9I1T080C01
Customer Project Number

MS File Number 16DEC91LCB3101 16DEC91LCB3121
Keystone/NEA Number. 91rmI8OCol4. 9rID80COl-03MSd

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

Units pg/g (ppt) pg pg$/ (PP) Pg/g (PPt) Pg/i () %

2378-TCDD 0.35 200 5.50 5.85 6.79 16
12378-PeCDD 0.23 1079 29.68 29.91 27.3 -9

123478-HxCDD 0.74 904 24.86 25.60 31.9 .25
123678-H-xCDD 1.67 888 24.42 26.09 31.3 20
123789-HxCDD 1.59 783 21.53 23.12 40.8 76

1234678-HpCDD 28.8 1012 27.83 56.63 49.5 -13
OCDD 303 1909 52.50 355.50 255 -28

EMU
2378-TCDF 4.60 188 5.17 9.77 9.19 -6

12378-PeCDF 0.57 931 25.61 26.18 32.4 24
23478-PeCDF 0.49 880 24.20 24.69 30.4 23

123478-HxCDP 1.14 950 26.13 27.27 29.6 9
123678-HxCDP 0.37 934 25.69 26.06 34.5 32
234678-HxCDF 0.61 904 24.86 25.47 29.6 16
123789-HxCDF 0.27 960 26.40 26.67 27.9 5

1234678&EpCDF 5.14 897 24.67 29.81 32.5 9
1234789-H1pCDF 0.75 948 26.07 26.82 30.5 14

OCDF 8.61 1842 50.66 59.27 62.0 5

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

spiked into the sample -03MS.
2. Concentrations marked with a double asterisk (") are the spile levels expressed as pg/g (pm)

for a sample weight of 36.36 grams.

Table Sb


