Supeilund Records Center
st Cendredale
BrReAkK o3

UlilER: _BS5R00

DIOXIN DATA VALIDATION REPORT
USEPA REGION I - TIER III

SDG No.: G2G220146
Laboratory:  Severn Trent Laboratories, Inc., West Sacramento, CA

Site: Centredale Manor
Date: September 10, 2002
Samples:
Dioxin:  8/S0il/2108294, 2108295, 2108296, 2108297, 2108298, 2108299, 2108300,
2108301
1/Aqueous/2108302

A Tier III validation was performed on the dioxin/furan analytical data for eight soil samples and
one aqueous blank sample collected by Loureiro Engineering Associates at the Centredale Manor
Site in North Providence, Rhode Island. The samples were analyzed under EPA Method 8290 for
high resolution dioxin/furans. The data were evaluated as a Tier III level in accordance with the
“Region I EPA-NE Data Validation Functional Guidelines for Evaluating Dioxin/Furan Analyses”,
dated November 1998 and the "Region 1 EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses" dated December 1996 and were based on the following
parameters:

*  Overall Evaluation of Data and Potential Usability Issues.
»  Data Completeness.

Preservation and Technical Holding Times.

»  PE Samples/Accuracy Check.

* ¥
[

* *  Window Defining Solution.

* » Initial & Continuing Calibrations.

* »  Chromatographic Resolution.

* » Instrument Sensitivity Check.

* » Blanks.

* »  Matrix Spike Analysis.

* »  Laboratory & Field Duplicate Analysis.
* « Internal/Clean-up/Recovery Standards.
* »  Sample Analysis & Identification.

* «  Sample Quantitation & Total Homologues.
*

» Estimated Detection Limits (EDL) & Estimated Maximum Possible Concentration
(EMPC).

Toxicity Equivalency (TEF) and Isomer Specificity.

*  Required Sample Reruns & Second Column Confirmation.

*  Dilutions.

* ¥
[

* = All criteria were met for this parameter.
NA Not Applicable.
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Overall Evaluation of Data and Potential Usability Issues

Dioxin/Furans:
Dioxin/furan sample results were qualified as follows:
. 23478-PeCDF has been qualified as estimated (UJ) in sample 2108302 due to a low LCS

recovery.

Accuracy Check

Laboratory control sample recoveries outside of QC criteria that resulted in qualifications are
summarized below.

LCSID Compound %R Samples Affected Action

E47801AC 23478-PeCDF 46% 2108302 Juj

. 23478-PeCDF has been qualified as estimated (UJ) in sample 2108302.

Additional Comments

. Three compounds in sample 2108301 were reported from the 20X dilution due to the
initial analysis of these compounds which saturated the instrument detector. The
laboratory reported these results with a (D) flag indicating dilution. No action was taken
on this basis.

. An aqueous PE sample (2108401) and two soil PE samples (2108342/2108402) were
analyzed with this project. According to the client, Cambridge Analytical Isotopes did not
provide a range of values for the aqueous PE sample. A range of expected values was
provided for the soil PE samples and all results were acceptable and within the range. No
action was taken by the reviewer on the basis of the PE samples. A copy of the Form Is
for all PE samples, as well as Table 1 - Summary of Quality Assurance/Quality Control
Sample Results is attached to this report.

Please contact the undersigned at (603) 226-0118 if you have any questions or need further
information.

Very truly yours,
Environmental Data Services, Inc.
Nancy Weaver

Senior Chemist

Attachments: Data Validation Worksheets
Annotated Form Is
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EB

DATA SUMMARY KEY
ORGANIC DATA YALIDATION

The associated numerical value is an estimated quantity.
The data are unusable (compound may or may not be present). Resampling and
reanalysis are necessary for verification. The R replaces the numerical value or

sample quantitation limit.

The compound was analyzed for, but not detected. The associated numerical value
is the sample quantitation limit or the adjusted sample quantitation limit.

The compound was analyzed for, but not detected. The associated numerical value
is the estimated sample quantitation limit.

The compound was detected in aqueous equipment blank associated soil/sediment
samples.
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Region 1 Site Namc:ﬁmfc{a/(’/{/dﬂ(}/

Data Review Workshects Reference Number: -

DIOXIN DATA REVIEW WORKSHEET
(LOW or HIGH RESOLUTION)

The following data package has been validated:
JLJZ%
Lab Name Mﬂ j[f{[ / k/(.Si &(J’l/h(ﬂl‘u, (A Tech. Spec/Mcthod No. £7 @"\Doﬂ%
DAS/Project No.Cou fe dall. ML anirR. Sampling Dawe(s)__2/1£/¢ )—
SDGNo._0264 2Zul4le. Shipping Date(s)__ /9 /0 2
No. of Samples/Marrix I/ Date(s) Rec’d by Lab ?/2, ojg 2.

Traffic Report Sample Nos. 2108294 2109295, 2108296, 2008297, (06 §29%
208299, 2(03300, 20§ 30(, 2102302

Equipment Blank Nos.__ <2 (0J 30 2
Field Duplicate Nos, /08292 [2( 07 29K,
PESNos./ Dfof Yoa + 21083y2  Lwth A o/hed ,o/c(/ﬁS\ Sulimace —

The Region I, EPA-NE Data Validation Fuactional Guidelines for Evaluating Digxin/Furan Analvses, November 1998
and Region |, EPA-NE Darta Validatign Funcrtional Guidelines for Evaluating Environmental Analvses. December 1996
were uséd to evaluate the dara and/or approved modificatons to the Functional Guidelines were used to evaluate the
data. (Awach modified criteria from EPA approved QAP]P or amendment to QAPjP).

The general criteria used to determine the performance were based on an examination of:

Overnall Evaluation of Data

Daca Completencess
P:zzervation/Technical Holding Times
PE Samples/Accuracy Check Sampie Quantitation & Total Homologues

Window Defining Mix Estimated Detection Limit (EDL) & Estimated Maximum Possibie
Initial & Continuing Calibrations Concznuation (EMPC)

Chromatographic Resolution ) Toxiciry Equivalency Factor (TEF) & Isomer Specificity
Insrument Sensitivity Check Required Sample Reruns & Sccond Column Continmation

Blanks L) Diluuons

Matrix Spike Analysis

Laboratory & Fieid Duplicate Analysis
Internal/Clean-uprRecovery Standards
Sample Analysis & Idenufication

o000 0009000
L

Definition of Qualifiers:

A - Accepuable data

J - Approximate data due to quality conwot critesia

R - Reject data due to quality controf criteria

U - Result not detected

EB - Compound detected in aqueous equipment blank associated with soil/sediment samples

V““da‘or-bﬁ/«[/bd’ M Date: Qll ) ‘10’2_.—

11/98



Region [
Data Review Worksheet - (Low and High Resolution)

-l . DATA COMPLETENESS

MI_SMF__QB.MAILQL‘ ) DRATE LAB CONTACTED DATE RECEIVED
Al crderin wtve wet

Mﬂ Lomments: Three COMPWMA L@ulﬂ& 2Al0530( prte
an,m&cat fon. the 20¢ Dulufian  Aub fo Ho  digdonl
Ldplys/s o] fisae Coupads Wbl S&hogateA 1Al
71/"(;;&/14%{@ Adeotcerr.' Ao labsraty f%rr*/ﬁg/ -

A (B & (D) Habe ardi aT abe ol futron

INZi VAMW aghin. rézu//(«{,&(. /71/4 VAL W/wv:af@,-

R:ﬂ:wcr_.@/{ﬂm l/\ Q,QAUQ/L"’ Dae: Q{1 l 02—~
' T~
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Region | !
Dutu Review Worksheet - (Low and High Resolution)

. PRESERVATION AND IHOLDING TIMES

Sampler: I Company: J-0Urei 1D 2/U¥/ «Contacted Yes No Date:

I Civele sample mumbers with exceeded contract holding times or omitted prescrvation,

Sample Nomber Malrix Preserved YN Pate Sunpled Date Extracied Dale Analyzed Action

2003299 | Soif N Mislor | 8lelor | ghalo2 | Noe
208295 [ |

200929 |
2[0929)
20829Y
2(0%299
A(0§ 3060
2/0f30] : j
2000300-]  WatlA r ¢ 22qlo 2

Hzafo 2

Validator: 1 A ) _A«i_l/}_/z l A & _BJ)P/“’ Date: ‘?//! /02—
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H

Reglon |

Dulu Review Worksheel - (Low and [ligh Resolution)

. ACCURACY CHECK (Performance Evaluation Results) - List all analytes that ure outside criferla,

DG Noa 2027006 A sesprosECT No: Centedale Morah,

Aremore than one-hall of the PES anaiytes within criteria for each parameler.

OF

I'C Sample Number Ampude Number . Type ol 1'ES Atrix Analyte Cone Hegion b EIPA Nuit-BEPA 1S Samples Aflceicd Aclion
IS Seores® Scoreit
| €51L6] ' en i ™ ko]
E51LGIAC - Lcs S | Al Analyper " g&zm — aMr _Sorls
e l (Go- 196 Y
EYFEOIAC | — LCs_ |water 07801195 (6o g0 )] — wafer Sample | (T
22008 | Yo |(Gooiged|  — (2108302 )| (Wyz
25132:(:6 %é ZZQ 1 - ( 7‘} v
A PEE, — | () J
L ) i Ve g o — i ()
¢ For Region | PESs indicale the Region | PES Score Report Resulis: Action Low; Action High; TCL MISS; TCL CONTAMINANT

v For Non-EPA PESs indicate the Non-EPA PLS Score: PES COMPOUND MISS; PES COMPOUND CONTAMINANT, PES COMPOUND IHIT (% Recovery Limits)

Validator: W

Date: CP/( I/O 2
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Region |

Duty Review Worksheets - (Low or High Resolution)

V. INITIAL AND CONTINUING CALIBRATIONS

Va. INITIAL CALIBRATION

Nate
of
1CAL

Insteumen
File Name

Compound

ARSD

Resolution

Aclion

/Iﬂm

Q6A U02ID2

A Qg /( o8,

A

AJoue

J14fos]

RAYOZ6 DS

215

/

fis fo

14AL ST

)
|

[

8le[ga

O EAYIL] D 2

[

3lgloA

024U026D3

222

24 2026D5)]

Hedfe

LAY

|
q

A

=
]
|
|
[

=

Comnicnls. @(/L m&;‘/ a{w M,{-

W“da,m:Q_/Quul Muuﬂ/k

Délc: 67/%0 2
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Reglon |
Data Review Worksheels - (Low or High Resolutlon)

V. INITIAL AND CONTINUING CALIBRATIONS Continued

Vb. CONTINUING CALIBRATION
Date Instriament Cumpound sul) lon SIN wr Resoluiion Samiples Action
ol File Numg futio Allecied
CCAL
& (slo2- | [5 Aupei0z Quana/;j(% CU’LF M’t - al AJ#<¢
&/ 1yloa |1 AY02,05 e e e S— |
F 23002 23 T L0225 bl ¢ o

l
Commens: 0/(/( W-’( DL: OJé’V( /)7€f .

Date: 4/////02-——

Validator,__ M@A‘J’\ LW




Region {
Data Review Worksheets - (High Resolution)

t vI. COLUMN PERFORMANCE RESOLUTION CHECK

Date: ID:

Was the chromatographic resolution of the TCDD/TCDF isomers and the in the CC3 solution for DB-5 columns calculated for each 12 hoyr
period?

% Valley -TCDDY -TCDD (QC Limit s 25%)

% Valley -TCDF? -TCDF (QC Limit s 50%)

QA%S

For DB-225 columns:

% Vailey -TCDOD/ -TCDD ' (QC Limit < 25%)
% Valley -TCDE- -TC (QC Limit s 50%)
ACTIONS:

A If the GC resolution criteria do not mest specifications, the positive hits will be qualified as "J”. All terras and hexas (for both dio.

and furans) will be qualified. The heptas are not believed to be affected. OCDD and OCDF are not affected as there is only one
isomer in each 2roup. No action is taken for non-detects.

B. The criteria for chromatoyraphic resolution must be met for all standards and the reviewer must use professional Jjudgement on the
severity of the problem and its effect oa :ne {inal resuits.

Validator: W balc: 9 /(l /l’ —
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Region | .
Data Review Worksheets - (Low and High Resolution)

Vila. DBLANKS ANALYSIS
Yes bé No | ]

Was a method blank prepared and analyzed for each matrix prior to analysis of sample?

List the blank contamination below. .
Conlacted: Yes @Jmc:

Sampler: ;“'\ Company: kGWYO &6—

I Laboratory: Method and Instrument Blanks
Date Extracted Date Analyzed Matrix Sample No. Instrument Compound Conc. (units)
(Blank Type)
8 /b [o2— 8liglor. | Seil | EBILGIAA |HeecHens | au ND|  —
2/ 24lo2— e | Wahoh| E4280IAA] v o Jaw pd | —
2. Field: Equipment (Rinsate) Blanks
Instrument Compound Conc. (units)

Sample No,
(Blank Type)

Vi
’}/27/09~ il 270930 RO Liends  au i) ———

Date Extracted Date Analyzed Matrix

?/Lt(/o)—

Date: Q/// /°7"—

Validator: XA k } éﬁ A & —
11/98




Data Review Worksheels - (Low and ll'lgll Resolutinn) Continued

VIlb. DBLANKS ANALYSIS

Compound Typeal
IHank

Dt Mank
Sampte/Orlginated

Max Cane.

{wils)

Actinn Leved
(vnils)

Samples Atfectcd

Acling

yaV/ )

D

ACTIONS:

A

If no blank is run with a paticular matrix, the non-deitccted resulls should be aceepled without qualifying the dain and the posiiive hits should be flagged “J=. If all samples have the sanie hits with similar concealrari
and no blank Is run, prafessional judgment should be used (0 deteimlng If all results should be rejected “R*.

If a blank Is cantaminated above the specificd limits, any sample hits reported as helaw thie action level afc to be tepoited ns non-detected, and not Included In the TEF calculations. All data that are nol greater tha

times the blank action level aie to be reparicd as non-detected. If the detecied analyie is OCIINOCDE or o Total Iomnlogue all dats that are not greater ihan 10 times the blank are 10 be reporied as non-delecls.

indicale an indelerminate anjouni of sminpting crror has potenilally affected the sample resulls.

Validalor: ﬁb&p.we}-'

Daic:

Il positive resulls nre delecled b aqueous cquipmeni (rinsate) blanks and the associated non-aqucous samples, then the validalor should fag (E0) those delecicd compounds in tic associaied non-aqueous sample:

(loz
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chxon I
Data Review Worksheet - (Low and High Resolution)

vIL MATRP( SPIKE/MATRIX SPIKE DUPLICATE Ga61902 g1-00b.

Lxst all MS/MSD malyt:s that are outside method QC acceptance criteria. Nb 7[ 244 /L( a/(&( . M&@ m/\f / S
not

Compound MS %% MSD *% RPO Methad QC Limis Cancentration %RSD Action 5(
Rec Rec
% Rec RPO Unspiked MS MSD 5 4 m
Samplic ﬂ

1378-TCOO 1 /% !

2378-TCDF
A e
12578-PcCDF . . '

e

12378-P=CDO / —

23373-PeCDF /|

(23473-HxCDF /
123673-HxCDF /
173478-HxCDOD \ D /( |
123673-HxCDD \ ‘ /
123789-HxCDO / y
134678-HxCDF / r
123739-HxCDF / I [
1234673-HpCDF / l

1234673-HpC DD J / L

1234739-HpCDF l / i

OCDD ' L ‘ [

| | |

OCDF I ]

Default Limits: % Recovery (30-130%). RPD (30%)

ACTIONS:

[f recoveries are bevond 50-130%, recheck all calculations. Professional judgment should be used to flag sample data.

) dator: VQA’LLW Date: 9)’)/52‘/
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Region |

Data Review Worksheets -(Low or High Resolution)

IX.

Was a duplicate run for each matrix?

LABORATORY AND FIELD DUPLICATES

Yes y‘]‘ No

The RPD of each analyte detected must be within the 30% of the acceptance range for aqueous and 50% for solids.

sampLE 10=2] 0 897 pupLicaTe ID: 2 02 ‘L{

Compuund Sample Sample EDL Duplicate Duplicate EDL %RPD | Action
an EDL 2xEDL j};?'f EDL | 2xEDL

2373.TCDD 3{0 ,Q 27,)6 L b | 2 NDM
2373.TCDF X({ [. b 9. ¢ | b il l
12373-PeCDF
12373-P<CDD “[53' 1, % 5 07 3.9 NC Mﬁ)\,{
sosecor | 569 F. 3 .13 39
sarsecor (G0 3. ¢ 5,33 1
123673-HxCDF 527 %, Y S4+I1 3 "JV ki
123473-HxCDD
wesacon 8.2 | F. & U 124 29 | N
ms9xeon | Y5 ! 2.¥ ) 4.4 19 "
234673-HxCDF
123739-HxlDF
1254673-HpCDF L/3 B 8' LIL? ?‘ | l} !\’OM
1254673-HpcDD | | FO 7, % i j 0 1. 9 20 u
1234739-HpCDF 4
0CBo qul) 16 [200 U,” 27 M

| ocor Yg | b sa | (b E

ACTIONS:

If RPD is greater than 50% for aqueous or 50% for solids, flag all posituve results "J” and non-detects "UJ~. Recheck all
calculations if the duplicate precision is beyond the specified range. P_rot'cssional judgement should be used to ascertain

effect on the final data despite sample concenmation.

Validator- JA (,M

Date: qln/ )z
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H

Reglon | !
Dutu Revlew Worksheets - (High Resolution)

Xb. INTERNAL STANDARD RECOVERY

Recavery Acceplunce Criteria per Tuble 10 in Dioxin Validation SOP:

Sample Nos.

s

lmternal Siandard % Ree. SM QC Honge | Action

" Rec.

S/IN

QC Range

)

Acilon

% Rec.

M

QC Range
(*4)

Action

“C,2378-TCDD

"C, D I8TCHE

N, 123780 COD

NC,12)78-P<COE

NC.-23478-PeCOF

9C,-12)478-11xCDD

NC, 13618 HICDD

e, 123789-HxCOD

"C,, - 104181 CDF

"¢ 123678 1xCDF

"C,,-121789-1ICDF

5C,234678-1IxCDF

8¢, 12)4628-1PCDD

NG, 1234618 LpCIE

NC,1234789-1pCNF

nc,-0CND

"CHL-2318-1CDD

Validator: DQ/I U&QAU@A

Date: ?//(/017__
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Region 1
Data Review Worksheet - (High Resolution)

XI1. Sample Analysis and [dentification

. List any sample and analytes which did not meet identification criteria:

: rs»m.z MNos {

[__Mm ANALYTES I RT [ N [ lon Ryuo

-

RT

I373-TCDO

23TE-TCDF

15T3-PeCDF

1227 2eCDO

23473.PeCDF

123473-HaCDF

123473-HACDF

123473-HxCDD

A\

12347 HxCDO

<=2

12373%MxCDO

2)187-HxCOF

123733-HxCDF

1233473-HpCDF

1232873-HoCDO

"234739-HeCDF

OCDO

N [y S——

OCDF

I NTERNAL STANDARDS VS, RECOVERY STANDARDS

“C-1ITLTCDO f [

"C.137LTCDF l

C-2573-PDO

C.12373.2CDF

L. 4TI HCD0

"C.12167-HxCDO

AT HRCDF

“C-12367-HaCDF

“Ci3TI%HACDF

""C-2)467-HxCDF

"'C-1 D487 HoCDO

R RN [ W —

"C-123487- HoCDF

“CIZ3ATIRMHoCDF

~OCDo

“Q-UTLTCDO

l RECOVERY STANDARDS

C-iATCDo

“C-123I%-HxCDO

Validator:

Date: 9//1 /D <_

11/98




Region | . .
Data Review Workshects - (Low or High Resolution)

XIL SAMPLE CALCULATION

- 2105271

10942470 K 2000

[

DB%E-TCOP

292465000 X(oX /. 06

Sk a1 pRly

1134(0%’*[/’(’“7’;%94100 X 7000

231399000 Xi0o X102 xo,@T i+ Pc;‘/g/

x (A, +*A ) x D

M
x

15

(W or VY x (A *+A ) x RRFE

15 is” x

Concencration ltng/g) =

2.5 x Q. x [(H.*H.) x D

EDL =
(W or V) x (., +H ;) x RRF
i3 s x
EMPC = Q,, x (A.*1.,) x 0D
(W or V) x (Ai 7t A_’z) X RRFX
where:
s = Quantity (ng) of appropriate internal standard 2dded to sample before exmaction.
AJIA = [ntezrated areas of the nwo quantitation ions.
A,l1A, = Integrated areas of the internal standard quantitation ions
W = Weight (g) of sample extracted.
v = Volume (L) of sample extracted.
RRF, = Calculated relative response factor from the conunuing calibration.
H!+H = Peak heights of the naose for the quanttation ions.
Ho #HS = Peak heighis of the intemal standard quanutation ions.
D = Dilution.

“‘ Vaudam.—,L% k LQJZWM

X 0.

Date: QJ ] I/DL

11/98



Lot-Sample #...:
Date Sampled...:
Prep Date......:
Prep Batch #...;

G2G220146 - 001

07/18/02

08/06/02
2218489

PARAMETER

2,3,7,8-TCDD

Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OoCDD
2,3,7,8-TCDF

Total TCDF

' 1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF

OCDF

Total TEQ Concentration

INTERNAL STANDARDS

13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD
13C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDD
13C-OCDD
13C-2,3,7,8-TCDF
13C-1,2,3,7,8-PeCDF
13C-1,2,3,4,7,8-HxCDF
13C-1,2,3,4,6,7,8-HpCDF

G2G220146

LOUREIRO ENGINEERING ASSOCIATES, P.C. | -
Diexins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108294

Work Order #...: E44VT2AC Matrix....: SOLID
Date Received..: 07/20/02 Instrument: gDS .
AnalysisDate.:  08/14/02 Units..:  pglg
Dilution Factor: 1 % Moisture: 24
DETECTION TEF TEQ
RESULT LiMIT FACTOR CONCENTRATION
ND 0.22 1 0
ND 0.22 0
ND 043 1 0
ND 0.43 0
ND 0.22 0.1 0
ND 0.24 0.1 0
ND 0.22 0.1 0
ND 0.29 0
ND 12 0.01 0
ND 12 0
9.3 J 13 0.0001 0.000930
ND 0.26 0.1 0
ND 0.26 0
ND 0.34 0.05 0
ND 0.34 0.5 0
ND 0.34 0
ND 0.18 0.1 0
ND 0.18 0.1 0
ND 0.20 0.1 0
ND 0.20 0.1 0
ND 0.20 0
ND 0.39 0.01 0
ND 0.21 0.01 0
ND 0.39 0
ND 0.38 0.0001 0
0.000930
PERCENT RECOVERY
RECOVERY LIMITS
75 40 - 135
70 40-135
85 40 - 135
95 40 - 135
93 40- 135
72 40-135
71 40- 135
82 40- 135
98 40 - 135
W oo
W qlu o

STL Sacramento 916-373-5600
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- - - ) - LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (§290)
Client Sample ID: 2108294

Notes:

WHO TEFs for human risk assessment based on the conclusions of the World Health Organiza(icm meeling in Stockholm, Sweden, 15-18 June 1997
(Van den Berg et al., 1998).

J Estimated result. Result is less than the reporting limit.

J
'q\“

G2G220146 STL Sacramento 816-373-5600 8 of 1169
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Lot-Sample £...:
Date Sampled...:

Prep Date......;
Prep Batch #...:

G2G220146 - 002

07/18/02

08/06/02
2218489

PARAMETER

2,3,7,8-TCDD
~Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OoCDhD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,.8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

Tota} TEQ Concentration

INTERNAL STANDARDS

13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD
13C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDD
13C-OCDD
13C-2,3,7,3-TCDF
13C-1,2,3,7,8-PeCDF
13C-1,2,3,4,7,8-HxCDF
13C-1,2,3,4,6,7,8-HpCDF

G2G220146

LOUREIRO ENGINEERING ASSOCIATES, P.C.
Diexins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108295

Work Order #...: E44V12AC Matrix....: SOLID
Date Received..: 07/20/02 Instrument: D5
Analysis Date..: 08/14/02 Units.....: pg/e
Dilution Factor: 1 % Moisture: 35
DETECTION TEF TEQ
RESULT LT FACTOR CONCENTRATION
1.4 J 1.5 1 1.400000
14 15
ND 0.69 I 0
ND 0.69 0
ND 0.32 0.1 0
ND 0.49 0.1 0
ND 0.39 0.1 0
ND 0.52 0
7.0 J 7.7 0.01 0.070000
14 7.7
110 15 6.0001 0.011000
ND 0.52 0.1 0
ND 0.52 0
ND 0.54 0.05 0
ND 0.52 0.5 . 0
ND 0.85 0
ND 0.28 0.1 0
ND 0.35 0.1 0
ND 0.28 0.1 o
ND 0.29 0.1 0
ND 2.1 0
6.2 J 7.7 0.01 0.062000
ND 0.31 0.01 0
15 7.7
24 15 0.0001 0.002400
1.545400
PERCENT RECOVERY
RECOVERY LIMITS
81 40-135
88 40-135
77 40-135
97 40 - 135
105 40-135
86 40 - 135
84 40-135
81 40-135
85 40 - 135
7/

o
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;- _ LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108295

Notes:

WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meeting in Stockholm, Sweden, 15-18 June 1997
(Van den Berg et al, 1998).

J Estimated result. Result is less than the reporting limit.
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- - - : - LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108296

Lot-Sample #...: G2G220146 - 003 ‘Work Order #...: E44V22AC Matrix....: SOLID
Date Sampled...: 07/18/02 Date Received..: 07/20/02 Instrument: gD5
Prep Date......: 08/06/02 Analysis Date..: 08/14/02 Units.....: pe/g
Prep Batch #...: 2218489 Dilution Factor: 1 % Moisture: 27
DETECTION TEF TEQ
PARAMETER RESULT LMt FACTOR CONCENTRATION
2,3,7,8-TCDD 97 1.4 1 97.000000
Total TCDD 110 14
1,2,3,7,8-PeCDD . ND 1.9 1 0
Total PeCDD ' ND 4.1 0
1,2,3,4,7,8-HxCDD ND 0.69 6.1 0
1,2,3,6,7,8-HxCDD ND 2.6 . 0.1 0
1,2,3,7,8,9-HxCDD ND 3.0 0.1 0
Total HxCDD i8 6.9
1,2,3,4,6,7,8-HpCDD 39 6.9 0.01 0.390000
Total HpCDD 76 6.9
OCDDh 260 14 0.0001 0.026000
2,3,7,8-TCDF 4.5 CON 14 0.1 0.450000
Total TCDF 54 14
1,2,3,7,8-PeCDF ND 1.9 0.05 0
2,3,4,7,8-PeCDF ND 2.7 0.5 0
Total PeCDF 25 6.9
1,2,3,4,7,8-HxCDF ND 2.7 0.1 0
1,2,3,6,7,8-HxCDF ND 22 0.1 0
2,3,4,6,7,8-HxCDF ND 1.7 0.1 0
1,2,3,7,8,9-HxCDF ND 0.37 0.1 0
Total HxCDF 13 6.9
7 1,2,3,4,6,7,8-HpCDF 15 6.9 0.01 0.150000
1,2,3,4,7,8,9-HpCDF ND 0.96 0.01 0
Total HpCDF 27 : 6.9
OCDF 17 14 0.0001 0.001700
Total TEQ Concentration \ 98.017700
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LiMITS
13C-2,3,7,8-TCDD 77 40-135
13C-1,2,3,7,8-PeCDD 72 40 - 135
13C-1,2,3,6,7,8-HxCDD 80 40 - 135
13C-1,2,3,4,6,7,8-HpCDD . 92 40 - 135
13C-OCDD 101 40-135
13C-2,3,7,8-TCDF 71 40- 135
13C-1,2,3,7,8-PeCDF 75 40-135
13C-1,2,3,4,7,8-HxCDF 84 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 97 40-135

9‘%\%[07/
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- - : : LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108296

Notes:

'WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meeting in Steckholm, Sweden, 15-18 June 1997
(Van den Berg ct al, 1998). :

CON Confirmation analysis.

J
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Lot-Sample #...:
Date Sampfed...;

G2G220146 - 004
07/18/02

Prep Date......:
Prep Baich #...:

PARAMETER

08/06/02
2218489

LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108297

2,3,7,8-TCDD

Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF

Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

Total TEQ Concentration

INTERNAL STANDARDS

13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD
13C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDD
13C-OCDD
13C-2,3,7,8-TCDF
13C-1,2,3,7,8-PeCDF
13C-1,2,3,4,7,8-HxCDF
13C-1,2,3,4,6,7,8-HpCDF

G2G220146

Work Order #...: E44V32AC Matrix....: SOLID
Date Received..: 07/20/02 Instrument: §DS
Analysis Date..: 08/14/02 Units.....: pg/e
" Dilution Factor: 1 % Moisture: 36
DETECTION TEF TEQ
RESULT LIMIT FACTOR CONCENTRATION
320 1.6 1 320.000000
360 1.6
4.5 J 7.8 1 4.500000
13 7.8
ND 29 0.1 0
8.2 7.8 0.1 0.820000
8.5 7.8 0.1 0.850000
65 7.8
140 7.8 0.01 1.400000
260 7.8
910 16 0.0001 0.091000
8.8 CON 1.6 0.1 0.830000
83 1.6
ND 2.8 0.05 ]
5.6 J 7.8 0.5 2.800000
82 7.8
6.0 J 7.8 0.1 0.600000
5.2 J 7.8 0.1 0.520000
ND 33 0.1 0
ND 0.39 0.1 0
74 7.8
43 7.8 0.01 0.430000
ND 25 0.01 0
82 7.8
44 16 0.0001 0.004400
332.895400
PERCENT RECOVERY
RECOVERY LIMITS
79 40 - 135
70 40 - 135
81 40 - 135
101 40-135
112 40-135
73 40 - 135
73 40 - 135
86 40-135
102 40-135
0 0 !,c 2~
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b - . : LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)
Client Sample ID: 2108297

Notes:

WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meeting in Stockholm, Sweden, 15-18 June 1997
{Van den Berg et aL, 1998).

CON Confirmation analysis.

J Estimated resuit. Resnlt is less than the reporting limit.

Q},\,O
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LOUREIRO ENGINEERING ASSQCIATES, P.C.
‘ Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108298

Lot-Sample #...: G2G220146 - 005 Work Order #...: E44V352AC Matrix....: SOLID
Date Sampled...: 07/18/02 Date Received..: 07/20/02 Instrument: 6D35
Prep Date......: 08/06/02 Analysis Date..: 08/14/02 Units.....: pg/e
Prep Batch #...: 2218489 Dilution Factor: 1 % Moisture: 37
DETECTION TEF TEQ
PARAMETER RESULT LmMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 360 1.6 1 360.000000
Total TCDD 410 1.6
1,2,3,7,8-PeCDD 52 J 7.9 1 5.200000
Total PeCDD ’ 23 7.9
1,2,3,4,7,8-HxCDD ND 3.6 0.1 0
1,2,3,6,7,8-HxCDD 11 7.9 0.1 1.100000
1,2,3,7,8,9-HxCDD 10 7.9 0.1 1.000000
Total HxCDD A 90 7.9
1,2,3,4,6,7,8-HpCDD 190 7.9 0.01 1.900000
Total HpCDD 370 7.9
QOCDD 1260 16 0.0001 0.120000
2,3,7,8-TCDF 9.8 CON 1.6 0.1 0.980000
Total TCDF ) 150 1.6
1,2,3,7,8-PeCDF ND 4.0 0.05 0
2,3,4,7,8-PeCDF 5.1 J 7.9 - 05 2.500000
Total PeCDF 140 7.9
1,2,3,4,7,8-HxCDF 5.8 J 7.9 0.1 0.580000
1,2,3,6,7,8-HxCDF 5.4 J 7.9 0.1 0.540000
2,3,4,6,7,8-HxCDF ND 3.6 0.1 0
1,2,3,7,8,9-HxCDF ND 0.35 0.1 0
Total HxCDF 83 7.9
1,2,3,4,6,7,8-HpCDF 49 7.9 0.01 0.490000
1,2,3,4,7,8,9-HpCDF ND 2.2 0.01 0
Total HpCDF 94 7.9
OCDF 52 16 0.0001 0.005200
Total TEQ Concentration 374.415200
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 79 40 - 135
13C-1,2,3,7,8-PeCDD 69 40 - 135
13C-1,2,3,6,7,8-HxCDD 85 40 - 135
13C-1,2,3,4,6,7,8-HpCDD 94 40 - 135
13C-OCDD 100 40 - 135
13C-2,3,7,8-TCDF 73 40 - 135
13C-1,2,3,7,8-PeCDF 72 40- 135
13C-1,2,3,4,7,8-HxCDF 38 40- 135
13C-1,2,3,4,6,7,8-HpCDF 100 40 - 135

Wi

STL Sacramento 916-373-5600 15 of 1169

G2G220146



DT - . : LOUREIRO ENGINEERING ASSOCIATES, P.C. -
Dioxins/Furans, HRGC/HRMS (3290)
Client Sample ID: 2108298

Notes:

WHO TEFs for human risk assessmeat base on the conclusions of the World Health Organization meeting in Stockholm, Sweden, 15-18 June 1997
(Van den Berg et al, 1998). .

CON Confirmation analysis.

J Estimated result. Result is less than the reporting limit.

e

‘

G2G220146 STL Sacramento 916-373-5600 16 of 1169



- - - . - - LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108299

Lot-Sample #...: G2G220146 - 006 Work Order #...: E44V62AC Matrix...: SOLID
Date Sampled...: 07/18/02 Date Received..: 07/20/02 Instrument: DS
Prep Date......: 08/06/02 Analysis Date..: 08/14/02 ) Units.....: pe/g
Prep Batch #...: 2218489 Dilution Factor: 1 % Moisture: 39
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 12 1.6 1 12.000000
Total TCDD 27 ' 1.6
1,2,3,7,8-PeCDD ND 1.2 1 0
Total PeCDD 8.7 8.2
1,2,3,4,7,8-HxCDD ND 0.56 0.1 0
1,2,3,6,7,8-HxCDD ND 1.3 0.1 0
1,2,3,7,8,9-HxCDD ND 13 0.1 0
Total HxCDD 16 8.2
1,2,3,4,6,7,8-HpCDD 17 8.2 0.01 0.170000
Total HpCDD 40 8.2
OCDD 120 16 0.0001 0.012009
2,3,7,8-TCDF 4.4 CON 1.6 0.1 0.440000
Total TCDF 36 1.6 :
1,2,3,7,8-PeCDF ND 29 0.05 0
2,3,4,7,8-PeCDF ND 2.6 0.5 0
Total PeCDF 8.8 8.2
1,2,3,4,7,8-HxCDF ND 2.2 0.1 0
1,2,3,6,7,8-HxCDF ND 2.0 6.1 0
2,3,4,6,7,8-HxCDF ND 1.7 0.1 0
1,2,3,7,8,9-HxCDF ND 0.36 0.1 0
Total HxCDF 6.2 8.2 )
1,2,3,4,6,7,8-HpCDF 10 82 0.01 0.100000
1,2,3,4,7,8,9-HpCDF ND 0.64 0.01 0
Total HpCDF 15 8.2
OCDF 10 J 16 0.0001 0.001000
Total TEQ Concentration 12.723000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 75 40-135
13C-1,2,3,7,8-PeCDD 70 40 - 135
13C-1,2,3,6,7,8-HxCDD 81 40-135
13C-1,2,3,4,6,7,8-HpCDD 94 40-135
13C-OCDD 102 40-135
13C-2,3,7,8-TCDF 68 X 40-135
13C-1,2,3,7,8-PeCDF 72 40-135
13C-1,2,3,4,7,8-HxCDF 82 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 95 40 -135
o
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;- - . LOUREIRO ENGINEERING ASSOCIATES, P.C. .
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108299

Notes:

WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meetng in Stockholm, Sweden, 15-18 June 1997
{Van den Berg ct aL, 1998).

CON Confirmation analysis.

J Estimated result. Resuit is less than the reporting limit.

J
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;T - - ) LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108300

Lot-Sample #...: G2G220146 - 007 Work Order #... E44V72AC Matrix....: SOLID
Date Sampled...: 07/18/02 Date Received..: 07/20/02 Instrument: D35
Prep Date......: 08/06/02 Analysis Date.. 08/14/02 Units.....: pe'e
Prep Batch #...: 2218489 Dilution Factor: 1 % Moisture: 39
DETECTION TEE TEQ
PARAMETER RESULT LM FACTOR CONCENTRATION
2,3,7,8-TCDD 41 1.6 1 41.000000
Total TCDD 76 1.6
1,2,3,7,8-PeCDD ND 1.1 1 0
Teotal PeCDD 9.6 82
1,2,3,4,7,8-HxCDD ND 0.77 0.1 (]
1,2,3,6,7,8-HxCDD ND 3.0 0.1 0
1,2,3,7,8,9-HxCDD ND 2.9 0.1 0
Total HxCDD 24 8.2
1,2,34,6,7,8-HpCDD 25 8.2 0.01 0.250000
Total HpCDD 51 8.2
OCDD 130 16 0.0001 0.013000
2,3,78-TCDF 7.9 CON 1.6 0.1 0.790000
Total TCDF 96 1.6
1,2,3,7,8-PeCDF 4.3 J 8.2 0.05 0.210000
2,3,4,7,8-PeCDF 4.4 J 8.2 0.5 2.200000
Total PeCDF 54 -8.2
1,2,3,4,7,8-HxCDF ND 4.0 0.1 0
1,2,3,6,7,8-HxCDF ND 3.1 0.1 0
2,3,4,6,7,8-HxCDF ND 3.1 0.1 0
1,2,3,7,8,9-HxCDF ND 035 0.1 0
Total HxCDF 18 8.2
1,2,3,4,6,7,83-HpCDF 17 8.2 0.01 0.176000
1,2,3,4,7,8,9-HpCDF ND 1.1 0.01 0
Total HpCDF 25 8.2
OCDF 13 J 16 0.0001 0.001300
Total TEQ Concentration 44.634300
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 78 40 -135
13C-1,2,3,7,8-PeCDD 71 40 - 135
13C-1,2,3,6,7,8-HxCDD 82 40-135
13C-1,2,3,4,6,7,8-HpCDD 98 40 - 135
13C-OCDD 107 40-135
13C-2,3,7,8-TCDF 75 40 - 135
13C-1,2,3,7,8-PeCDF 76 40- 135
13C-1,2,3,4,7,8-HxCDF 84 40-135
13C-1,2,3,4,6,7,8-HpCDF 103 40 - 135
M
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i~ - - : LOUREIRO ENGINEERING ASSOCIATES, P.C. -
' Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108300

Notes:

WHO TEFs for human risk assessinent based on the canclusions of the World Health Organization mesting in Stockholm, Sweden, 15-18 June 1987
(Van den Berg et aL, 1998).

CON Confirmation analysis.

J Estimated result. Result is less than the reporting limit.
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LOUREIRO ENGINEERING ASSOCIATES, P.C.

Dioxins/Furans, HRGC/HRMS (8290)
Client Sample ID: 2108301

Lo(-Sarhple #. G2G220146 - 008 Work Order #...: E44V82AC Matrix....: SOLID
Date Sampled...: 07/18/02 Date Received..: 07/20/02 Instrument: gDS
Prep Date......: 08/06/02 Analysis Date.. 08/14/02 Units.....; pe/e
Prep Batch #...: 2218489 Dilution Factor: 1 % Moisture: 47
_ . DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 1200 D 38 1 1,200.000000
Total TCDD 1300 38
1,2,3,7,8-PeCDD 15 9.4 1 15.000000
Total PeCDD 77 9.4
1,2,3,4,7,8-HxCDD 12 9.4 0.1 1.200000 .
1,2,3,6,7,8-HxCDD 97 94 0.1 9.700000
1,2,3,7,8,9-HxCDD 33 9.4 0.1 3.300000
Total HxCDD 390 94
1,2,3,4,6,7,8-HpCDD 3300 9.4 0.01 33.000000
Total HpCDD 5200 9.4
OCDD 42000 D 380 0.0001 4.200000
2,3,7,8-TCDF 27 CON 1.9 0.1 2.700000
Total TCDF 460 1.9
1,2,3,7,8-PeCDF 8.7 J 9.4 0.05 0.430000
2,3,4,7,8-PeCDF 16 9.4 0.5 8.000000
Total PeCDF 300 9.4
1,2,3,4,7,8-HxCDF 39 94 0.1 3.900000
1,2,3,6,7,8-HxCDF 15 9.4 0.1 1.500000
2,3,4,6,7,8-HxCDF 9.7 9.4 0.1 0.970000
1,2,3,7,8,9-HxCDF ND 0.94 0.1 0
Total HxCDF 610 9.4
1,2,3,4,6,7,8-HpCDF 620 94 0.01 6.200000
1,2,3,4,7,8,9-HpCDF 70 94 0.01 0.700000
Total HpCDF 2700 9.4
OCDF 1800 D 380 0.0001 0.180000
Totat TEQ Concentration 1,290.980000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 73 40 - 135
13C-1,2,3,7,8-PeCDD 71 40- 135
13C-1,2,3,6,7,8-HxCDD 76 40- 135
13C-1,2,3,4,6,7,8-HpCDD 98 40- 135
13C-OCDD 94 40 - 135
13C-2,3,7,8-TCDF 70 40-135
13C-1,2,3,7,8-PeCDF 74 40 -135
13C-1,2,3,4,7,8-HxCDF 80 40-135
13C-1,2,3,4,6,7,8-HpCDF 91 40-135
W
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I - : : LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRIVIS (8290)

Client Sample ID: 2108301

Notes:

WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meeting in Stockhotm, Sweden, 15-18 June 1997
(Van den Berg et al, 1998).

CON Confirmation analysis.
D Result was obrained from the analysis of a dilution.
} Estimated result. Result is less than the reporting limit.
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108302

Lot-Sample #...: G2G220146 - 009 Work Order #...; E44V91AA Matrix....: WATER
Date Sampled...: 07/18/02 Date Received..: 07/20/02 Instrument: D5
Prep Date......: 07/24/02 Analysis Date..: 07/27/02 Units.....: pg/L
Prep Bateh #...: 2205351 Dilution Factor: 1 ‘ % Moisture:
DETECTION TEF TEQ

PARAMETER RESULT LmMIT FACTOR CONCENTRATION
2,3,7,8-TCDD ND 42 1 0
Total TCDD ND 4.2 0
1,2,3,7,8-PeCDD ND 6.4 1 0
Total PeCDD ND 6.4 0
1,2,3,4,7,8-HxCDD ND 4.0 0.1 0
1,2,3,6,7,8-HxCDD ND 4.2 0.1 0
1,2,3,7,8,9-HxCDD ND 3.6 0.1 0
Total HxCDD ND 4.2 0
1,2,3,4,6,7,8-HpCDD ND 4.3 0.01 0
Total HpCDD ND 43 0
OCDD ND 5.1 0.0001 0
2,3,7,8-TCDF ND 3.0 0.1 0
Total TCDF ND 3.0 0
1,2,3,7,8-PeCDF ND 4.6 0.05 0
2,3,4,7,8-PeCDF M uJ 4.5 0.5 0
Total PeCDF ND 5.5 0
1,2,3,4,7,8-HxCDF ND 2.7 0.1 0
1,2,3,6,7,8-HxCDF ND 2.7 0.1 0
2,3,4,6,7,8-HXxCDF ND 2.8 0.1 0
1,2,3,7,8,9-HxCDF ND 2.9 0.1 0
Total HxCDF ND 2.9 0
1,2,3,4,6,7,8-HpCDF ND 2.3 0.01 0
1,2,3,4,7,8,9-HpCDF ND 2.8 0.01 0
Total HpCDF ND 2.8 0
OCDF ND 44 0.0001 0
Total TEQ Concentration 0

E PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 80 40 - 135
13C-1,2,3,7,8-PeCDD 78 40 - 135
13C-1,2,3,6,7,8-HxCDD 90 40 - 135
13C:-1,2,3,4,6,7,8-HpCDD 85 40 - 135
13C-OCDD 81 40 - 135
13C-2,3,7,8-TCDF 74 40 - 135
13C-1,2,3,7,8-PeCDF 70 40 - 135
13C-1,2,3,4,7,8-HxCDF 87 . 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 85 40 - 135
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108302

Notes:

WHO TEFs for hurnan risk assessment based on the conclusions of the World Health Organization meeting in Stockholm, Sweden, 15-18 June 1997
(Van den Berg et al, 1998).

)
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Sample 1D
Sample Date
Sample Time

Sample Depth
Laboratory
Lot Number
Lab. Number

Date Dioxins/Furans Analyzed

Constituent
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,1,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2.3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

TEF
1.000

1.000

0.100
0.100
0.100

0.010

0.0001
0.100

0.050
0.500

0.100
0.100
0.100
0.100

0.010
0.010

AQUEOUS
PE PE
Standard Sample Result
Location ID CMS-DEL-PEAQ CMS-DEL-PEAQ
2108401 2108401
NA NA
NA NA
NA N/A
CIL STL
34761-95 G2G190281
NA 013
NA 07/27/2002
pg/L pe/L
15000 8100 E
ND 8100
ND <12
ND <12
6000 2400
15000 8100
ND <42
ND 11000
20000 8700
ND 8700
30000 12000
7000 4600 CONE
ND 4800
5000 3000
ND <3.2
ND 3000
ND <13
ND <t4
ND <27
ND <3.7
ND 27
10000 5000
ND <34
ND 5000
ND <4.3

0.0001

TABLE 3
SUMMARY OF PERFORMANCE EVALUATION SAMPLE RESULTS
ADDITIONAL SAMPLING - DIOXIN DELINEATION
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

PE

Standard

NA
NA
NA
NA
NA
CIL

MAR-21985-85-A
EDF-2513

NA
pg/s
500
ND
1000
ND
1000
1000
1000
ND
1500
ND
2500
500
ND
1000
1000
ND
1000
1000
1000
1000
ND
1500
1500
ND
2500

NORTH PROVIDENCE, RHODE ISLAND

PE
Sample Resul

CMS-DEL-PES]

2108402
NA
NA
N/A
STL

G2G230229
021

08/08/2002
pg/g

500 E
500
1100
1100
840
1000
1000
2900
1500
1500

4100 E

440 CONE
500
1100
950

2000
1100
1200
1200
1200
4600
1500
1500
3000
3000

SOLID
PE
t Sample Result
CMS-DEL-PES2
2108342
NA
NA
N/A
STL
G2G240279
020
08/11/2002
pg/e
470 E
470
940
940
810
940
1000
2800
1300
1400
3500 D
450 CONE
450
920
820
1800
940
1100
1200
1200
4500
1200
1200
2400
2000

Range of
Expected Values'
NA
NA
NA
NA
N/A
CIL
MAR-21985-85-A
EDF-2513
NA

pY/e
260 - 670

560 - 1370
500 - 1290
520 - 1210
460 - 1330
710 - 2070

1980 - 5030
260 - 640

590 - 1150
410 - 1310

530 - 1230
340 - 1560
480 - 1350
390 - 1260

520 - 2010
250 - 1980

1170 - 3330



TABLE 3 (continued)
SUMMARY OF PERFORMANCE EVALUATION SAMPLE RESULTS
ADDITIONAL SAMPLING - DIOXIN DELINEATION
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND ‘
Notes to Table 3
Laboratory results of samples analyzed by STL using USEPA Method 8290
pg/g = picograms per gram = parts per trillion (ppt)
pg/L = picograms per liter = parts per trillion (ppt)
D = Result was obtained from the analysis of a dilution
E = Estimated result; result concentration exceeds the calibration range
CON = Confirmation analysis
NA = Not applicable
ND = Not determined
STL = Severn Trent Laboratories, Inc. - Sacramento
PE = Performance Evaluation
Results have been adjusted for dry weight; the solid performance evaluation sample, as prepared, is dry
TEF = Toxic Equivalency Factor provided by World Health Organization (WHO) (7/23/99).
TEQ = Toxic Equivalents
' These values represent the upper and lower 95% tolerance limits which indicate the range of results that 95% of the laboratories
should obtain 95% of the time for a single sample analysis.
CIL = Cambridge Isotope Laboratories
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