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Site:
Date:
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Dioxin:
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DIOXIN DATA VALIDATION REPORT
USEPA REGION I - TIER II1

G2G230229

Severn Trent Laboratories, Inc., West Sacramento, CA
Centredale Manor

September 10, 2002

16/S0il/2108303, 2108304, 2108305, 2108306, 2108307, 2108308, 2108310,
2108311, 2108313,2108315, 2108316, 2108318, 2108319, 2108320, 2108321,
2108322

1/PE S0il/2108402

1/Aqueous/2108309

A Tier 1II validation was performed on the dioxin/furan analytical data for sixteen soil samples, one
soil PE sample 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 I EPA-NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses" dated December 1996 and were
based on the following parameters:
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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.

SDMS DoclID 35801
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* = All criteria were met for this parameter.

NA =

Overall Evaluation of Data and Potential Usability Issues

Not Applicable.

Dioxin/Furans:

Dioxin/furan sample results were qualified as follows:

. 2378-TCDD and Total TCDD have been qualified as (EB) in all soil samples due to
equipment blank contamination.

. 1234678-HpCDF has been qualified (J) in sample 2108303 due to a low MSD recovery.

. OCDD has been qualified as estimated (J) in sample 2108306 due to a low internal
standard recovery.

. Several samples exhibited several analytes that exceeded the linear range of the initial

calibration curve and were flagged (E) by the laboratory. The reviewer further qualified
these results as estimated (J).

Blanks

The contamination detected in the blanks which resulted in qualification are summarized in the

following section:

Blank Date Extracted Compound Conc. pg/L Action Level pg/g
2108309 07/26/02 2378-TCDD 12 None
Total TCDD 12
. 2378-TCDD and Total TCDD have been qualified as (EB) in all soil samples.
Matrix Spike Analysis
MS/MSD Sample ID: 2108303
Compound MS %R MSD %R RPD Action
1234678-HpCDD Ok 52% Ok JJJ

. 1234678-HpCDF has been qualified (J) in sample 2108303.
Internal/Clean-up/Recovery Standards

Sample Internal Standard %R Action

2108306 °C,,-OCDD 35% 1/us

. OCDD has been qualified as estimated (J) in sample 2108306.
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Additional Comments

Several samples exhibited several analytes that exceeded the linear range of the initial
calibration curve and were flagged (E) by the laboratory. The reviewer further qualified
these results as estimated (J). The laboratory case narrative states that the instrument
detector was not saturated. Some results were reported from the dilution analysis and no
actions were required for these results.

The samples were received at 0°C but were not frozen.

Sample 2108313 was received broken and transferred to a new container upon receipt.
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.

Do W oaver_

Nancy Weayg¢r
Senior Chemist

Attachments; Data Validation Worksheets

Annotated Form Is
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DATA SUMMARY KEY
ORGANIC DATA VALIDATION

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 szcwﬁﬂﬂo

Data Review Worksheets Reference Numbcr

DIOXIN DATA REVIEW WORKSHEET
(LOW or HIGH RESOLUTION)

The following data package has been validated:

Lab Nam A 1l mg/ﬂé, CA Tech. Spec/Method No [/j D/OX;)’)/‘
DAS/Project No. (gﬁ%gda{; Mangr Sampling Date(s) ? [qgoL ;

SDGNo.__ (326230229 Shipping Date(s)__2/2.2/5 2
No. of SamplesMatix ¢ + So1 1 ] (W dfCr Date(s) Rec’d by Lab_2 /22 /02

Traffic Report Sample Nos. 39 8303, 2[0530“/ 310?3051240;306 )—fﬁﬁ)ﬁ?‘)/c’f 308
21083l 2{p231] 2107312, 2(99'3/5, 200310, RI0F3(Z . 2,083/
2109320 2ing321, 2108322 :on*fmz 2/038309

Equipment Blank'Nos.__ 2/0¥ 309

Field Duplicate Nos.__2/¢) 832 ( [ 2¢03 322

PESNos._ 2/08Yp 2.~ 8o, |

The Region 1, EPA-N ata Validation Functional Guidelines for Evaluating Dioxin/Furan Analvses, November 1998
and Regjon I, EPA-NE_Data Validadon Functional Guidelines for Evaluating Environmenzal Apalvses, December 1996
were uséd to evaluate the data and/or approved modifications to the Functional Guidelines were used 10 evaluate the
data. (Antach modified criterta from EPA approved QAPP or amendment to QAPIP).

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

. Ovcrail Evaluation of Dawa L] Laboratorv & Field Duplicate Analvsis

. Data Complctencss [ ] Tntemal/Clean-upvRecovery Suindards

L P:zzervation/Technical Holding Times L4 Sample Analysis & ldenulication

L PE Sampley Accuncy Check LJ Samplc Quanutation & Towal Homalogues

. Window Defining Mix L Estimated Octection Limit (EDL) & Estimated Maximurmn Possible
L] Inttiai & Continuing Calibrations Concenuation (EMPC)

. Chromatographic Resolution ' Toxicicy Equivalency Factor (TEF) & Isomer Specificicy

° {nstrument Sensitivicy Cheek ® Reguired Samgple Reruns & Sccond Columa Contirmation

L4 Blanks ] Dilutiens

L

Matrnix Spike Analysis
Definition of Qualifiers:

A - Acceptable daaa

J - Approximate data due 10 quality controt criteria

R - Reject data due to quality conmol criteria

U - Result not detected

EB - Compound detecied in aqueous equipment blank associated with soil/sediment sampies

Validatoﬂ,omué/um&— Date: 9//0[0 )
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Region |
Data Review Worksheet - (Low and High Resolution)

-L . DATA COMPLETENESS

| MISSTNG INFORMATION DATE LAB CONTACTED ATE RECEIV
All_Criftria upere medt.

Addl._comments . Sevtlal jmv(m 2 o A onlgfea
Wb eyceeded o Drweah. Aaunsl o Ht  nshukeat
WLQ/&(L//’A,MID(. /E)Zg #L 7 (abd ratary. e i asth
oa  dapififed  H000 rfa S ad- G2 hmats A (T ).
Laéo@%/u Cote Namra bhve Gades faat Hhe nchromen
defectr wal ot  Sutuncsltd - Sone ol wite reported from
the d:lunen gnadyss . mld achion Lguunsel  Jo fhos8 rea K.
ﬂ,& sampleg (Ao rcewved at zerd réeq/f%-— Celeius bot
WM 4ot fro2en. Jamoéa 200 3313 Nds  ptceertd. braken
and jﬂ/nS?[@Z/Léc[ 0 "4 noe) containes ugon reciipt .

R:vimcrwﬁj&@m Date: Q 1 lof 0.
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Reglon | ’

Data Neview Warkshieet - (Low and Iigh Resolution)

. PRESERVATION AND HOLDING TIMES

samplec 1S Company: LOL([ €9 _ Contacied Yes No Duter____
€ri/l

e
I Cirele sample numbers withi excecdedcontrict highding times or omitied preservation.

Sunple Nunibier Marix Presceved YIN Date Smpled Date Exteacted Dale Analyzed Aclion

2108%03 | Seil N 2ialoz | Hzhr | @bz |Aina.
2 (08204 ,

2108305
210 830(, |
|
L

i {

20830+

2108308 |
Q10830 T |
21083 Il {
2108313 f

208315
2A083l6
2008318
2008319
2§ 8320 :

210832 | '
2008322 K=
(¢l __Alog402 v g ¥l5loz
epl 2108309 | Watec ; 2zefoz |8l fez

Validator: § ’ Date: CZ\’AOAZ"
11/98
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Reglon | !
Dafu Review Warksheet - (Low and Iligh Resolution)
T

11 ACCURACY CHECK (Performance Evaluation Resulls) - List all analytes that are outside criteria,

DG No2G12027) cAserrrolecT No: Leutredale Mano e
EN@R

Are more than one-hall of the PES analyies within criteria for each paramener.

Airix Analyle Cone Region | EPA Nun-LPA IS Samples Aflecied

PE Sample Number Ampile Nunber l Type o '8

: Alf PIS Scores® , Scies ' » -
£5NQTIRC|  — LCS | Sbi( | BateiBot] fbo-140 D]~ AU Sof Samples | Mo
E5E42/AC - LCS wat )| Gralied IR ok | (60140 )|  — AU gugter S(J/Z'Z)ZQ More.

For Region | PESs indicale the Region I PES Score Report Results: Action Low; Action High; TCL MISS; TCL CONTAMINANT
For Non-EPA PESs indicate the Non-EPA PES Score: PES COMPOUND MISS; I'ES COMPOUND CONTAMINANT; PES COMPOUND HIT (% Recovery Limils)

Da(c:?//ﬂr/aj—

Validator: QMCL/J{ C\JW |
1198




Region |

Datu Review Worksheets - (Low or High Resolution)

V. INITIAL AND CONTINUING CALIBRATIONS
Va. INITIAL CALIBRATION
Mate lnstrument Compound YARSD ooy SN T Resolution Samples Action

Kq..),:'L File Nume ftuito Allecied .
zl;;’/q{}; 06440210 2] Qe apd bs] P, M{)ms&rmx,ﬂ%% —> A Sguaple’s VR
Blhlo 2 ObA02, 05T O drale?|“Hfy s | AMpu | gl g * | QU Saeples— I,
) 70| ORAUGBLS | [ ‘ 7 J j j [
F1 PN D A / ]
8afo2 | 20pU020s [ | [ il /

4lsha | 02Auezeps] | 1 [ 1

8 (1/s) 1404y02105 | #

8[slonl 05AV02IY 1 ¥ | i ’ v
Commients. Q/(,{ W W /)L&%-—

Date: ?Z/ OK)L

11/98




Reglon |
Data Review Worksheets - (Low or High Resolution)

V. INITIAL AND CONTINUING CALIBRATIONS Continued

Vb, CONTINUING CALIBRATION

Date lastaunent Campound s lun SIN Rr Resolution Samples Aclion
C(?,:L File Numg Rutto Altscied
Bliolo2 | 09aU02 10 MC{/M/M a/(,(,mg au | oK A A L jwf/”)/ KIm 2_
¥ (o2 | 06Au 0% ; puB| LS| pals | DR | |

g[8o>| O%nuway | ] |
29 [02- | 098 uozavs] / /
&[22 | 20wy D L ‘L[

5[’—[6;‘ 3/3102?‘)) K y

| %N%L l
~t 1

|
r\

L

Commenis: M MC&M;L W /M"F ‘

Validator: /&XW Date: ?/O/OZ
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Region [
Data Review Worksheets - (High Resolutian)

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 columas calculated for each 17 hour
period?

% Valley -TCDO/ (QC Limit 5 25%)

% Valley -TCDEF: (QC Limit 5 50%)

For DB-225 columns:
% Valley -TCDD! (QC Limit s 23%)
% Valley -TCDFf- (QC Limit s 50%)
ACTIONS:

A, If the GC resolution criteria do not me=t specifications, the positive hits will be qualified as "J”. All tearas and hexas (for both dioxin

and furans) will be qualified. The hepras are not betieved to be affected. OCDD and OCDF are not affected as there is only ane
isomer in each 2roup. No action is taken for non-detecs.

B. The criteria for chromatographic resolution must be met for ail standards and the reviewer must use professional judgement on the
severity of the problem and its 2tfect on :ne final resulits.

“"“li&tor.ﬂ({ﬁ{&w\/ | owe’] /6 /D [

11/98



Region |

Data Review Worksheets - (Low and High Resolution)

VIila. BLANKS ANALYSIS

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

List the blank contamination belov.

Sampler: _JS Company: QQW’{ITO gﬂﬂ/ﬁec’r/ ﬂj

I Laboratory: Method and Instrument Blanks

Yes [‘ﬂ

No [ ]

Contacled: Yes No_ Date:

Date Extracted Date Analyzed Matrix Sample No. Instrument Compound Conc. (units)
(Blank Type)
H31/02. B/2/02 | Seil | ESN@TIAA |KRGCIHRNS | G55 sloker] —
1 /20/00 8/iloa |igter | E5£4210A | < |G doreet| T——
2. Field: Equipment (Rinsate) Blanks
Date Extracted Date Analyzed Malrix Sample No. Instrument Compound Counc. (units)
, : (Blank Type) 1
32 Lo Wil AQ | 2145307 |HRec/hlrs 3237 | 12 %/L,~
" [ oo/t ) choallod  |Tomitem | (2 (-
&

R

Validalor:J 1 J AM@Z

Y-

Date: 7//0/09-

11/98



§

Data Review Worksheets - (Low and H'lgh Resolution) Continued

VIilb., DBLANKS ANALYSIS

Campound Typeal
IMank

Pate Blauk
Sample/Orlginated

Max Conc.
(units)

Action fevel
(naits)

Samples Alfeeted

Aclion

2379 7 <L

Aefo2 et

Nore.

cb

TCPD

[2p4 |-
[Av}

Thl /| «&

ol

‘d/&f‘f@ (,{_)

AU o4 SﬁM//Lo

A

£E

TCoD

[Z ps|l
27

{

pd N

ol Syl Jaapleo

\

W

U

V7

ACTIONS:

A.

and no blank 15 run, proafessional judgment should be used 1o determibne If all resulls should be rejected "R,

If na blank is run with a pasticular matrix. the non-deiccted resulls should be accepicd withaut quatifying the data snd the positive hits should be Nagged 1=, If ail samples have the samc Wit with similar conceatrati

Il 3 blank is cantaminaled above the speclficd limits, any sample hits reported as below ihic action level are 1o be repotted as non-delecicd, and nol Included in the TEF calculatlons. All daia that ate not grealer tha

timies thie blank actlon level are 16 be reposted as non-delected. if the delecied nnalyte is OCDIYOCDF or s Total Homologue all data that are not grealer than 10 times the biank are 10 be rcporied as non-detects.

indicatc an indeicrminate amount of snimpling crror has potentintly alfccted ihe saniplc resulis.

Validalor,

1T positive tesults ate detected In aqueous cquipment {rinsate) hlanks and the associaled non-aqueous samples, then the validator should Nlag (EB) those detecicd compounds in the associaled non-aqueous sample:

Date: z'[/()[ i

b/



Region 1
Data Review Worksheet - (Law and High Resolution)

VIIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE -

- List all MS/MSD analyses that are outside method QC accepaance criteria.

2108302 (G26.730229-001 )

Cumpound MS % | MSD*% RPO Mcthod C Limits Concentration *%RSD Action
Rete Reg

% Ree RPD Unspiked MS MSD
Samplce

1373-TCDO

2378-TCDF

12578-PcCDF

12373-P=CD0O

23173-PeCDF

123373-HxCDF

123673-HxCDF

123478-HxCDO

123673-HxCDD

125789-HxCDO

234678-HxCDF

125789-HxCDF

|
1234673-HpCDF I
(@-19o)fo-30) ]

p*
1234739-HpCDF I

N
?q*
\®
F

1234673-HpCDD | k.

(7 |u7)

oCDD i

-~ L .
xoutede 0140 QC Lends

OCDF l l

Default Limits: % Recovery (30-130%), RPD (30%)
ACTIONS:

[f recoveries are bevond 50-150%, recheck all calculations. Professional judgment should be used (o flag sample data.

Validator- UM Date: Q /[ 0 ZOL
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Region |
Data Review Worksheets - (Low or High Resolution)

X LABORATORY AND FIELD DUPLICATES

Was a duplicate run for each matrix? Yes v_r

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

SAMPLE 1D: M 0531! DUPLICATE 1D:_#( 0 8342

Cumpuund Sampie Sample EDL Duplicate Duplicate EDL YRPOD Action
Conc. [ Conc. l
EDL 2xEDL EDL 2xEDL
P} PAY]
2373-TCDO
2373-TCDF 5.3 4. "/ 17 |\
12373-PeCDF
12373-P<CDD l

23473-P¢CDF 497 ND N A}J}(
wovicor | 367 457
15673tscor | W03 T 49 7

123473-HxCDOD

123673-HxCDO [Q.. ? 2 J(o ,UﬁrLr
123739-HxCDD li [ 2.107 NC NM
734673-HxCDF 06T 5. 7 NC M

d"\

123739-HxCDF
ssersrocor | 50 [ | NegL
12336730000 | AHD 200 LE il

1234339-HpcDF | 4 L ] ND NC U (9\4.[_.
oCDO | 800 {600 . (> | Moe
OCDF Vi :}' 9 7~ l 5 ' UONV

ACTIONS:

No [ ]

If RPD is greater than 50% for aqueous or 50% for solids. flag all positive results “3” and non-detects "UJ”. Recheck all
calculations if the duplicate precision is beyond the specified range. Professional judgement should be used to ascertain

effect on the tinal data despite sample concenmation.

fidatot‘w& Date: 9 /QA) 7

11/98



Reglon |

Dutn Rev

lew Worksheets - (High Resolutlon)

Xb.  INTERNALSTANDARD RECOVERY

Recovery Acceptunce Criterin per Tuble 10 in Dioxin Validation SO /

10830 Y

Validator:

Sample Nos.

|

2

=
liternal Standurd

% Rec.

SN

QC Range

%)

Action

% Rue,

SN

QQC Range

%)

Aclinn

Y% Rec.

SN

QC Range
(4)

Aclion

"C,-2)78-TCON

"CVTETCHE

NE,12378-PCDD

1C, 12378-PCOF

_‘_‘g,.-g]-l'l!-PcCDF

HC,-123478-1xCDD

1C, - 123678-L1xCON

BC,)-123789-11xCDD

9C,- 1234781 IxCDE

1C,- 1238 78-1IxCDF

C,,123289-HxCNF

"'C, - 2046 78-1IxCDF

N, 1234678-UpCND

4E,12)46181pCDE

C,-1234789-HpCDF

nC,-0CDD

25 ]

(D)

"CH-23T8-TCD

(WIRTIN

Date: 9'//0/0L

11/98



Region | )
Data Review Worksheet - (High Resolution)

X1. Sample Analysis and [dentification

. List any sampie and analytes which did not mect identification criteria:

.

[ oorm [

[—,unvt ANALYTES [ xT I o L 1om Koue xT o I o ‘
==
37T
2373 TCDF
125T3-PeCDF
—
1227 °2«CDO
JaT1-+COF

12337836 CDF : 0 A/(b pd

— VK " 7

123473-H1CD0 /\ . a ‘ /
S BV

A4
1253% 4 (D0

23147 HCOF /7

123 TI9-HxCDF /

1234473-HpCDF

1231678-HeCDO

"234739-HoCDF

oCno

OCDF

rN‘I’E.’d'A.L STANDARDS VS RECOVERY STANDAROS

» [ "C.1373-TCD0 I [

“C-i373-TCDF |

VC-1STPDD

“'C-12I73-2CDF

PCATATRHACDO

“C-iTI6TLHCDD

TC-123373HaCDF l

T Ci 28T HCDF

“C-12I739-HNCDF

*C- 487 HCDF

"CIDTLHeCDO

"“C-1231873- HoCDF

"C-12JATI%HeCDF

-

"C-1373.7CD0

l RECOVERY STANDARDS

"C-i234TCDO

L TCA3TIHCDD

R O O O

h idator: VQ(QM,;/(X Q‘QEJ}Q/&

Date: 9/‘0 0L~

11/98



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

XI11. SAMPLE CALCULATION

Hog5 [526230 227,0037

23%8-FeCOf= 13 7241600 X 2600

= QX/ /
1167692000 X1.13¥10 X 0.7 iy

(

2330700 ({IHA600 K 2o
29291000 X 1ISY 0 X0
/Qj‘/ﬁfi

Q x (A

Concentration {(ng/qg) =

(Wor V) x (A ,_ + A ) x RRF

2.5 x Q, x (H.*H., x D

(Wor V) x (H, .~ H ) x RRE

Q X {A . + A ;) x D
EMPC = =3 x z
(W ar V) X (Ai;:. + A«;’) X RRFX

where:
A = Quanury (n2) of appropriate internai standard added to sample before extraction.
AJMAL = Integrated areas of the fwo quantitation ions.
ALTAL = [ntegrated areas of the intemnal standard quantitation ions
w = Weight (g) of sample extracted.
v = Vaolume (L) ot sample extracted.
RRF, = Calculated relative response factor from the continuing calibration.
H'+ HS = Peak heights of the noise for the quantitation ions.
Ho +HS = Peak heighits of the internal standard quantitation ions.
D = Dilution.
Validator Date: ?/[ DZ() 2.

11/98



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

G2G230229 - 001

07/19/02

07/31/02
2212453

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
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-HxCDE
13C-1,2,3,4,6,7,8-HpCDF

G2G230229

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

Client Sample ID: 2108303

Work.Order #.:

E46PF1AC Matrix...:  SOLID
Date Received..: 07/23/02 Instrument: DS
Analysis Date..: 08/07/02 Units..o..: pe/e
Dilution Factor: i % Moisture: 10
DETECTION TEF TEQ
RESULT LIMIT FACTOR CONCENTRATION
45 £b 1 4.500000
11 £§
ND 1.2 1 0
ND 3.9 0
ND 1.1 0.1 0
4.8 J 0.1 0.480000
4.0 J 0.1 0.400000
34
110 ¥ 0.01 1.100000
230
1600 0.0001 0.160000
3.7 CON 0.1 0.370000
62
2.8 J 0.05 0.140000
4.8 J 0.5 2.400000
120
4.4 J 0.1 0.440000
6.5 0.1 0.650000
5.7 0.1 0.576000
ND 0.28 0.1 0
100
34 : 0.01 0.340000
ND 1.9 0.01 0
68
41 0.0001 0.004100
11.554100
PERCENT RECOVERY
RECOVERY LIMITS
69 40 - 135
63 40 - 135
63 40- 135
64 40- 135
60 40 - 135
64 40 - 135
66 40 - 135
54 40 - 135
62 40 - 135

)
A

\ O(O"}

STL Sacramento 916-373-5600
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> - - . . LOUREIRO ENGINEERING ASSOCIATES, P.C.
T Dioxins/Furans, HRGC/HRMS (8290)
Client Sample ID: 2108303

Notes:

WHO TEFs for buman 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 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: 2108304

Lot-Sample #...: G2G230229 - 002 Work Order #...: E46PJ1AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: D5
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pe/s
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 26
DETECTION TEF TEQ

PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 61 EB 1 61.000000
Total TCDD 160 £6

1,2,3,7,8-PeCDD 7.0 1 7.000000
Total PeCDD 75

1,2,3,4,7,8-HxCDD 5.8 J 0.1 0.580000
1,2,3,6,7,8-HxCDD 23 0.1 2.300000
1,2,3,7,8,9-HxCDD 15 0.1 1.500000
Total HxCDD 220

1,2,3,4,6,7,8-HpCDD 340 0.01 3.400000
Total HpCDD 600

OoCDD 1400 0.0001 0.140000
2,3,7,8-TCDF 18 CON 0.1 1.800000
Total TCDF 360

1,2,3,7,8-PeCDF 15 0.05 0.750000
2,3,4,7,8-PeCDF 22 0.5 11.060000
Total PeCDF 360

1,2,3,4,7,8-HxCDF 25 0.1 2.500000
1,2,3,6,7,8-HxCDF 23 0.1 2.300000
2,3,4,6,7,8-HxCDF 21 0.1 2.100000
1,2,3,7,8,9-HxCDF ND 1.1 0.1 0

Total HxXCDF 250

1,2,3,4,6,7,8-HpCDF 110 0.01 1.100000
1,2,3,4,7,8,9-HpCDF 7.7 0.01 0.077000
Total HpCDF 190

OCDF 93 0.0001 0.009300
Total TEQ Concentration 97.556300

PERCENT RECOVERY

INTERNAL STANDARDS RECOVERY LIMITS

13C-2,3,7,8-TCDD 74 40-135
13C-1,2,3,7,8-PeCDD 69 40-135
13C-1,2,3,6,7,8-HxCDD 79. 40 - 135
13C-1,2,3,4,6,7,8-HpCDD 74 40 - 135

13C-OCDD 68 40 - 135
13C-2,3,7,8-TCDF 63 40 -135
13C-1,2,3,7,8-PeCDF 69 40-135

- 13C-1,2,3,4,7,8-HxCDF 71 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 78 40-135
[ o2
qle
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G2G230229

- - : . LOUREIRO ENGINEERING ASSOCIATES, P.C.

Dioxins/Furans, HRGC/HRMS (8290)
Client Sample ID: 2108304

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 result. Result is less than the reporting limit.
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Do - . - LOUREIRQO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108305

G2G230229 - 003

Lot-Sample #...: Work Order #...: E46PKIAC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: §DS5
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pe/g
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 26
, DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 340 €5 1 340.000000
Total TCDD 470 A
1,2,3,7,8-PeCDD 14 1 14.000000
Total PeCDD 150
1,2,3,4,7,8-HxCDD 11 0.1 1.100000
1,2,3,6,7,8-HxCDD 43 0.1 4.300000
1,2,3,7,8,9-HxCDD 30 0.1 3.000000
Total HxCDD 390
1,2,3,4,6,7,8-HpCDD 510 0.01 5.100000
Total HpCDD 890
OCDD 2100 0.0001 0.210000
2,3,7,8-TCDF 39 CON 0.1 3.900000
Total TCDFE 540
1,2,3,7,8-PeCDF 28 0.05 1.400000
2,3,4,7,8-PeCDF 40 0.5 20.000000
Total PeCDF 550
1,2,3,4,7,8-HxCDF 39 0.1 3.900000
1,2,3,6,7,8-HxCDF 38 0.1 3.800000
2,3,4,6,7,8-HxCDF 37 0.1 3.700000
1,2,3,7,8,9-HxCDF ND 2.0 0.1 0
Total HxCDF 450
1,2,3,4,6,7,8-HpCDF 150 0.01 1.500000
1,2,3,4,7,8,9-HpCDF 12 0.01 0.120000
Total HpCDF 260
OCDF 110 0.0001 0.011000
Total TEQ Concentration 406.041000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 57 40 -135
13C-1,2,3,7,8-PeCDD 52 40 - 135
13C-1,2,3,6,7,8-HxCDD 57 40-135
13C-1,2,3,4,6,7,8-HpCDD 56 40 - 135
13C-OCDD 53 40 - 135
13C-2,3,7,8-TCDF 48 40 - 135
13C-1,2,3,7,8-PeCDF 53 40 -135
-~ 13C-1,2,3,4,7,8-HxCDF 51 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 58 40 - 135
)/; 9
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: - : - LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, BRGC/HRMS (8290)

Client Sample ID: 2108305

Notes:

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

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

Client Sample ID: 2108306

Lot-Sample #...:

G2G230229 - 004 Work Order #...: E46PL1AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..; 07/23/02 Instroment: DS
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pe/g
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 34
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 370 €5 1 370.000000
Total TCDD 440 €9
1,2,3,7,8-PeCDD 6.8 J 1 6.800000
Total PeCDD 61
1,2,3,4,7,8-HxCDD 9.4 0.1 0.940000
1,2,3,6,7,8-HxCDD 23 0.1 2.300000
1,2,3,7,8,9-HxCDD 14 0.1 1.400000
Total HxCDD 210
1,2,3,4,6,7,8-HpCDD 390 0.01 3.900000
Total HpCDD 740
OCDD 2000 T 0.0001 0.200000
- 2,3,7,8-TCDF 22 CON 0.1 2.200000
Total TCDF 410
1,2,3,7,8-PeCDF 19 0.05 0.950000
2,3,4,7,8-PeCDF 39 0.5 20.000000
Total PeCDF 480
1,2,3,4,7,8-HxCDF 74 0.1 7.400000
1,2,3,6,7,8-HxCDF 53 0.1 5.300000
2,3,4,6,7,8-HxCDF 62 0.1 6.200000
1,2,3,7,8,9-HxCDF ND 24 0.1 0
Total HxCDF 530
1,2,3,4,6,7,8-HpCDF 380 0.01 3.800000
1,2,3,4,7,8,9-HpCDF 43 0.01 0.430000
Total HpCDF 620
OCDF 310 0.0001 0.031000
Total TEQ Concentration 431.851000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 60 40- 135
13C-1,2,3,7,8-PeCDD 54 40 - 135
13C-1,2,3,6,7,8-HxCDD 54 40-135
13C-1,2,3,4,6,7,8-HpCDD 48 40-135
13C-OCDD 5 ® 40- 135
13C-2,3,7,8-TCDF 53 40- 135
13C-1,2,3,7,8-PeCDF 58 40- 135
,,,,, 13C-1,2,3,4,7,8-HxCDF 50 40-135
13C-1,2,3,4,6,7,8-HpCDF 43 40 - 135

G2G230229
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G2G230229

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

Client Sample ID: 2108306

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 ct al, 1998).

* Surrogate recovery is outside stated contro] limits.
CON Confirmation analysis.
] Estimated result. Result is less than the reporting limit.
W,
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- ) . " LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108307

Lot-Sample #...: G2G230229 - 005 Work Order #...: FA6PMIAC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: gDS
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pe/g
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 14
DETECTION TEF TEQ
PARAMETER RESULT LiMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 966 1 9.600000
Total TCDD 18 ¢6
1,2,3,7,8-PeCDD ND 1.2 1 0
Total PeCDD ND 42 0
1,2,3,4,7,8-HxCDD ND 1.2 0.1 0
1,2,3,6,7,8-HxCDD 3.4 J 0.1 0.340000
1,2,3,7,8,9-HxCDD ND 24 0.1 0
Total HxCDD 27
1,2,3,4,6,7,8-HpCDD 43 0.01 0.430000
Total HpCDD 85
OCDD 460 0.0001 0.046000
. 2,3,7,8-TCDF - 4.1 CON 0.1 0.410000
Total TCDF 57
1,2,3,7,8-PeCDF 3.6 J 0.05 0.180000
2,3,4,7,8-PeCDF 5.5 J 0.5 2.700000
Total PeCDF 58
1,2,3,4,7,8-HxCDF 6.8 0.1 0.680000
1.2,3,6,7,8-HxCDF 5.0 J 0.1 0.500000
2,3.4,6,7,8-HxCDF 5.5 J 0.1 0.550000
1,2,3,7,8,9-HxCDF ND 0.28 0.1 0
Total HxCDF 51
1,2,3,4,6,7,8-HpCDF 22 ' 0.01 0.220000
1,2,3,4,7,8,9-HpCDF ND 1.7 0.01 0
Total HpCDF 32
OCDF 16 0.0001 0.001600
Total TEQ Concentration 15.657600
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 81 40 - 135
13C-1,2,3,7,8-PeCDD 80 40-135
13C-1,2,3,6,7,8-HxCDD 80 40 - 135
13C-1,2,3,4,6,7,8-HpCDD 78 40-135
13C-OCDD 71 40-135
13C-2,3,7,8-TCDF 72 40-135
13C-1,2,3,7,8-PeCDF 80 40 - 135
. 13C-1,2,3,4,7,8-HxCDF 70 40-135
13C-1,2,3,4,6,7,8-HpCDF 69 40 - 135
[o2-
qhe
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- . - LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108307

Notes:

WHO TEFs for human risk asscssment 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 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: 2108308

Lot-Sample #...: G2G230229 - 006 Work Order #...: E46PN1AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: gDS
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pg/g
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 16
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 28 w 1 28.000000
Total TCDD 33EH
1,2,3,7,8-PeCDD ND 1.1 I 0
Total PeCDD ND 3.0 ¢
1,2,3,4,7,8-HxCDD ND 0.87 0.1 0
1,2,3,6,7,8-HxCDD ND 2.7 0.1 0
1,2,3,7,8,9-HxCDD ND 2.7 0.1 0
Total HxCDD 23
1,2,3,4,6,7,8-HpCDD 41 0.01 0.410000
Total HpCDD 73
oCDhD 290 0.0001 0.029000
e 2,3,7,8-TCDF 3.0 CON 0.1 0.300000
Total TCDF 35
1,2,3,7,8-PeCDF ND 23 0.05 0
2,3,4,7,8-PeCDF 34 J 0.5 1.700000
Total PeCDF 24
1,2,3,4,7,8-HxCDF : 3.2 J . 0.1 0.320000
1,2,3,6,7,8-HxCDF 32 J 0.1 0.320000
2,3,4,6,7,8-HxCDF 34 J 0.1 0.340000
1,2,3,7,8,9-HxCDF ND 0.23 0:1 0
Total HxCDF 30
1,2,3,4,6,7,8-HpCDF 20 0.01 0.200000
1,2,3,4,7,8,9-HpCDF ND 14 0.01 0
Total HpCDF 36
OCDF 19 0.0001 0.001900
Total TEQ Concentration 31.620900
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 77 40 - 135
13C-1,2,3,7,8-PeCDD 79 40 - 135
13C-1,2,3,6,7,8-HxCDD 83 40-135
13C-1,2,3,4,6,7,8-HpCDD 80 40 - 135
13C-OCDD 75 40 - 135
13C-2,3,7,8-TCDF 73 40-135
13C-1,2,3,7,8-PeCDF 82 40 -135
- 13C-1,2,3,4,7,8-HxCDF 68 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 69 40- 135
W)
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G2G230229

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

Client Sample ID: 2108308

Notes:

WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meeting in Stockholm, Sweden, 15-18 Junc 1997
(Vanden Berg et al, {998).

CON Confirmation analysis.

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

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

Client Sample ID: 2108310

Lot-Sample #...: G2G230229 - 008 Work Order #...: E46PR1AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument:  §D5
Prep Date...... 07/31/02 Analysis Date..: 08/07/02 Units.....: pe/g
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 14
: DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 2.1€6 1 2.100000
Total TCDD 15 6
1,2,3,7,8-PeCDD ND 1.9 1 0
Total PeCDD 13
1,2,3,4,7,8-HxCDD ND ‘ 1.8 0.1 0
1,2,3,6,7,8-HxCDD 3.2 J 0.1 0.320000
1,2,3,7,8,9-HxCDD 4.2 J 0.1 0.420000
Total HxCDD 39
1,2,3,4,6,7,8-HpCDD 54 0.01 0.540000
Total HpCDD 120
OCDD 490 . 0.0001 0.049000
. 2,3,7,8-TCDF 6.1 CON 0.1 0.610000
Total TCDF 95
1,2,3,7,8-PeCDF 5.4 J 0.05 0.270000
2,3,4,7,8-PeCDF 6.2 0.5 3.100000
Total PeCDF 53
1,2,34,7,8-HxCDF 6.9 0.1 0.690000
1,2,3,6,7,8-HxCDF 5.9 0.1 0.5%0000
2,3,4,6,7,8-HxCDF 6.5 0.1 0.650000
1,2,3,7,8,9-HxCDF ND 0.36 0.1 0
Total HxCDF 40
1,2,3,4,6,7,8-HpCDF 20 0.01 0.200000
1,2,3,4,7,8,5-HpCDF ND 1.8 0.01 0
Total HpCDF 27
OCDF 13 0.0001 0.001300
Total TEQ Concentration 9.540300
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 80 40 - 135
13C-1,2,3,7,8-PeCDD 84 40 - 135
13C-1,2,3,6,7,8-HxCDD 77 40 - 135
13C-1,2,3,4,6,7,8-HpCDD 77 40 - 135
13C-OCDD 74 40-135
13C-2,3,7,8-TCDF 73 40 - 135
13C-1,2,3,7,8-PeCDF 83 40 - 135
13C-1,2,3,4,7,8-HxCDF 64 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 04 40- 135

Moo
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G2G230229

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

Client Sample ID: 2108310

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

Client Sample ID: 2108311

Lot-Sample #...: G2G230229 - 009 Work Order #...: EF46PV1IAC Matrix....: SOLID
Date Sampied...: 07/19/02 Date Received..: 07/23/02 Instrument:  §D5
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pe/e
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 272
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 46 ¢F 1 46.000000
Total TCDD 49 ¢ 6
1,2,3,7,8-PeCDD ND 13 ) 1 0
Total PeCDD ND 2.6 0
1,2,3,4,7,8-HxCDD ND 24 0.1 0
1,2,3,6,7,8-HxCDD 45 0.1 4.500000
1,2,3,7,8,9-HxCDD 9.1 0.1 0.910000
Total HxCDD 180
1,2,3,4,6,7,8-HpCDD 4300 D 0.01 43.000000
Total HpCDD 9500
OCDD 84000 7 PE 0.0001 8.400000
. 2,3,7,8-TCDF 1.4 CON 0.1 0.140000
Total TCDF 15
1,2,3,7,8-PeCDF ND 0.98 0.05 0
2,3,4,7,8-PeCDF ND 2.1 0.5 0
Total PeCDF 29
1,2,3,4,7,8-HxCDF 3.5 J 0.1 0.350000
1,2,3,6,7,8-HxCDF ND 2.8 0.1 0
2,3,4,6,7,8-HxCDF ND 3.0 0.1 0
1,2,3,7,8,9-HxCDF ND 0.35 0.1 0
Total HxCDF 130
1,2,3,4,6,7,8-HpCDF 130 0.01 1.300000
1,2,3,4,7,8,9-HpCDF 5.8 J 0.01 0.058000
Total HpCDF 700
OCDF 440 D 0.0001 0.044000
Total TEQ Concentration 104.702000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 70 40-135
13C-1,2,3,7,8-PeCDD 70 40 - 135
13C-1,2,3,6,7,8-HxCDD 62 40 - 135
13C-1,2,3,4,6,7,8-HpCDD 54 40 - 135
13C-CCDD 60 40-135
13C-2,3,7,8-TCDF 60 40 - 135
13C-1,2,3,7,8-PeCDF 66 40 - 135
N 13C-1,2,3,4,7,8-HxCDF 53 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 57 ) 40 - 135
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G2G230229

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

Client Sample ID: 2108311

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.

D Result was obtained from the analysis of a dilution.

E Estimated result. Result concentration exceeds the calibration range.
] Estimated result. Result is less than the reporting limit.
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T - : - LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dicxins/Furans, HRGC/HRMS (8250)

Client Sample ID: 2108313

Lot-Sample #...: G2G230229 - 011 Work Order #...: E46P11AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: gDS
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pe'e
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 40
. DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 310 €6 1 310.000000
Total TCDD 320€0
1,2,3,7,8-PeCDD ND 1.2 ) 0
Total PeCDD ND 1.9 0
1,2,3,4,7,8-HxCDD ND 1.2 0.1 0
1,2,3,6,7,8-HxCDD ND 38 0.1 0
1,2,3,7,8,9-HxCDD ND 3.4 0.1 0
Total HxCDD 17
1,2,3,4,6,7,8-HpCDD 81 0.01 0.810000
Total HpCDD 150
OCDD 480 0.0001 0.048000
- 2,3,7,8-TCDF 1.4 JCON : 0.1 0.140000
Total TCDF 6.9
1,2,3,7,8-PeCDF ND 0.81 0.05 0]
2,3,4,7,8-PeCDF ND 0.96 0.5 0
Total PeCDF 4.9
1,2,3,4,7,8-HxCDF ND 1.3 0.1 0
1,2,3,6,7,8-HxCDF ND 1.2 0.1 0
2,3,4,6,7,8-HxCDF ND 1.2 0.1 0
1,2,3,7,8,9-HxCDF ND 033 0.1 0
Total HXCDF 15
1,2,3,4,6,7,8-HpCDF 10 0.01 0.100000
1,2,3,4,7,8,9-HpCDF ND : 0.83 0.01 0
Total HpCDF 22
OCDF 19 0.0001 0.001500
Total TEQ Concentration 311.099900
PERCENT RECOVERY

INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 80 40 - 135
13C-1,2,3,7,8-PeCDD 77 40 - 135
13C-1,2,3,6,7,8-HxCDD 67 40-135
13C-1,2,3,4,6,7,8-HpCDD 77 40-135
13C-OCDD 80 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 58 40-135
13C-1,2,3,4,6,7,8-HpCDF 68 40 - 135
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- S LOUREIRO ENGINEERING ASSOCIATES, P.C.
- ' Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108313

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

Client Sample ID: 2108315

Lot-Sample #...: G2G230229-013 Work Order #...: E46P41AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: gDS5
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pg/g
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 17
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 57 66 1 57.000000
Total TCDD 50 £&
1,2,3,7,8-PeCDD ND 0.59 1 0
Total PeCDD ND 1.1 0
1,2,3,4,7,8-HxCDD ND 0.49 0.1 0
1,2,3,6,7,8-HxCDD ND 0.96 0.1 0
1,2,3,7,8,9-HxCDD ND 1.3 0.1 0
Total BxCDD 31
1,2,3,4,6,7,8-HpCDD 18 0.01 0.180000
Total HpCDD s
OCDD 110 0.0001 0.011000
- 2.3,7,8-TCDF 0.88 CONJ 0.1 0.088000
Total TCDF 4.5
1,2,3,7,8-PeCDF ND 0.52 0.05 0
2,3,4,7,8-PeCDF ND 0.63 0.5 0
Total PeCDF ND 23 0
1,2,3,4,7,8-HxCDF ND 0.86 0.1 0
1,2,3,6,7,8-HxCDF ND 0.51 0.1 0
2,3,4,6,7,8-HxCDF ND 0.49 0.1 0
1,2,3,7,8,9-HxCDF ND 0.21 0.1 0
Total HxCDF ND 2.1 0
1,2,3,4,6,7,8-HpCDF 34 J 0.01 0.034000
1,2,3,4,7,8,9-HpCDF ND 0.29 0.01 0
Total HpCDF 34
OCDF ND 49 0.0001 0
Total TEQ Cencentration 57313000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 81 40 - 135
13C-1,2,3,7,8-PeCDD 72 40-135
13C-1,2,3,6,7,8-HxCDD 72 40-135
13C-1,2,3,4,6,7,8-HpCDD 95 40 - 135
13C-OCDD 99 40-135
13C-2,3,7,8-TCDF 81 40 - 135
13C-1,2,3,7,8-PeCDF 76 40-135
. 13C-1,2,3,4,7,8-HxCDF 63 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 95 40 - 135
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- - } o LOUREIRO ENGINEERING ASSOCIATES, P.C.
) ) Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108315

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 result. Result is less than the reporting limit.
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. i} o LOUREIRO ENGINEERING ASSOCIATES, P.C.
' Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108316

Lot-Sample #...: G2G230229 - 014 Work Order #...: E46PS1AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument:  gDS5
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pg/g
Prep Batch #...; 2212453 Ditution Factor: 1 % Moisture: 22
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 140 E ﬁ 1 140.000000
Total TCDD 140 €
1,2,3,7,8-PeCDD ND 0.80 1 0
Total PeCDD ND 0.80 0
1,2,3,4,7,8-HxCDD ND 0.94 0.1 0
1,2,3,6,7,8-HxCDD ND 2.5 0.1 0
1,2,3,7,8,9-HxCDD ND 2.6 0.1 0
Total HxCDD 10
1,2,3,4,6,7,8-HpCDD 41 0.01 0.410000
Total HpCDD 77
OCDD 210 0.0001 0.021000
2,3,7,8-TCDF 0.76 CONJ 0.1 0.076000
Total TCDF 2.9
1,2,3,7,8-PeCDF ND 0.50 0.05 0
2,3,4,7,8-PeCDF ND 0.60 0.5 0
Total PeCDF ND 1.8 0
1,2,3,4,7,8-HxCDF ND 1.4 0.1 0
1,2,3,6,7,8-HxCDF ND 0.73 0.1 0
2,3,4,6,7,8-HxCDF ND 0.82 0.1 0
1,2,3,7,8,9-HxCDF ND 0.17 0.1 0
Total HxCDF 4.7
1,2,3,4,6,7,8-HpCDF 5.4 J 0.01 0.054000
1,2,3,4,7,8,9-HpCDF ND 0.46 0.01 0
Total HpCDF 11
OCDF ‘ 10 J 0.0001 0.001000
Total TEQ Concentration 140.562000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 81 40-135
13C-1,2,3,7,8-PeCDD 69 40 - 135
13C-1,2,3,6,7,8-HxCDD 71 40 - 135
13C-1,2,3,4,6,7,8-HpCDD 97 40-135
13C-0CDD 97 40-135
13C-2,3,7,8-TCDF 72 40-135
13C-1,2,3,7,8-PeCDF 77 40 - 135
~ 13C-1,2,3,4,7,8-HxCDF 63 40-135
‘ 13C-1,2,3,4,6,7,8-HpCDF 92 40-135
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G2G230229

. - . . LOUREIRO ENGINEERING ASSOCIATES, P.C.

Dioxins/Furans, HRGC/HRMS (8290)
Client Sample ID: 2108316

Notes:

WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meceting in Stockhobm, Sweden, 15-18 Junce 1997
{Van den Berg ct al, 1998).
CON Confirmation analysis.

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

Client Sample ID: 2108318

Lot-Sample #...: G2G230229 - 016 Work Order #...: E46QKI1AC Matrix....;: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: D5
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pg/g
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: |2
DETECTION TEF TEQ
PARAMETER RESULT LimIT FACTOR CONCENTRATION
2,3,7,8-TCDD 336 1 3.300000
Total TCDD 57¢6
1,2,3,7,8-PeCDD ND 0.65 | 0
Total PeCDD ND 1.6 0
1,2,3,4,7,8-HxCDD ND 0.43 0.1 0
1,2,3,6,7,8-HxCDD ND 1.6 0.1 0
1,2,3,7,8,9-HxCDD ND 1.6 0.1 0
Total HxCDD 4.0
1,2,3,4,6,7,8-HpCDD 21 0.01 0.210000
Total HpCDD 38
OCDD 130 0.0001 0.013000
2,3,7,8-TCDF 1.9 CON 0.1 0.190000
Total TCDF 19
1,2,3,7,8-PeCDF ND 1.1 0.05 0
2,3,4,7,8-PeCDF ND 1.4 0.5 0
Total PeCDF 4.9
1,2,3,4,7,8-HxCDF ND 2.7 0.] 0
1,2,3,6,7,8-HxCDF ND 1.0 0.1 0
2,3,4,6,7,8-HxCDF ND 1.4 0.1 0
1,2,3,7,8,9-HxCDF ND 0.20 0.1 0
Total HxCDF 6.6
1,2,3,4,6,7,8-HpCDF 7.2 0.01 0.072000
1,2,3,4,7,8,9-HpCDF ND 0.64 0.0 0
Total HpCDF 13
OCDF 6.9 J 0.0001 0.000690
Total TEQ Concentration 3.785690
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 58 40-135
13C-1,2,3,7,8-PeCDD 55 40 - 135
13C-1,2,3,6,7,8-HxCDD 53 40- 135
13C-1,2,3,4,6,7,8-HpCDD 73 40-135
13C-OCDD 72 40-135
13C-2,3,7,8-TCDF 57 40-135
13C-1,2,3,7,8-PeCDF 54 40 - 135
13C-1,2,3,4,7,8-HxCDF 48 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 68 40 - 135
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G2G230229

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

Client Sample ID: 2108318

Notes:

WHO TEFs for human risk assessment bascd on the conclusioas of the World Health Organization meeting in Stockholm, Sweden, 135-18 Junc 1997
(Van den Berg et al, 1998).

CON Confirmation analysis.

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

Client Sample ID: 2108319

Lot-Sample #...: G2G230229 - 017 Work Order #...: E46QP1AC Matrix....  SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: DS
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pe/g
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 38
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD - 1900 €6 E/ 1 1,900.000000
Total TCDD 1900 £&
1,2,3,7,8-PeCDD 9.9 1 9.900000
Total PeCDD 27
1,2,3,4,7,8-HxCDD 10 0.1 1.000000
1,2,3,6,7,8-HxCDD 28 0.1 2.800000
1,2,3,7,8,9-HxCDD 34 0.1 3.400000
Total HxCDD 200
1,2,3,4,6,7,8-HpCDD 730 0.01 7.300000
Total HpCDD 1200
OCDhD 4800 0.0001 0.480000
2,3,7,8-TCDF 12 CON 0.1 1.200000
Total TCDF 130
1,2,3,7,8-PeCDF 5.9 J 0.05 0.290000
2,3,4,7,8-PeCDF 15 0.5 7.500000
Total PeCDF 240
1,2,3,4,7,8-HxCDF 20 0.1 2.000000
1,2,3,6,7,8-HxCDF 14 0.1 1.400000
2,3,4,6,7.8-HxCDF 15 0.1 1.500000
1,2,3,7,8,9-HxCDF ND 0.66 0.1 0
Total HxCDF 310
1,2,3,4,6,7,8-HpCDF 61 0.01 0.610000
1,2,3,4,7,8,9-HpCDF 6.0 J 0.01 0.060000
Total HpCDF 140
OCDF 110 0.0001 0.011000
Total TEQ Concentration 1,939.451000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 63 40- 135
13C-1,2,3,7,8-PeCDD 58 40- 135
13C-1,2,3,6,7,8-HxCDD 56 40-135
13C-1,2,3,4,6,7,8-HpCDD 68 40- 135
13C-OCDD 46 40 - 135
13C.2,3,7,8-TCDF 58 40 - 135
13C-1,2,3,7,8-PeCDF 55 40-135
N 13C-1,2,3,4,7,8-HxCDF 46 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 62 40 - 135
ﬁ o/ b
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G2G230229

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

Client Sample ID: 2108319

Notes:

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

CON Confirmation analysis.
E Estimated result. Result concentration exceeds the calibration range.
J Estimated result. Result is less than the reporting limit.
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P - . - LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108320

G2G230229

J
%)]O)OP

STL Sacramento 916-373-5600

Lot-Sample #...: G2G230229 - 018 Work Order #...: E46QTIAC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: §DS
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pg/e
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 49
DETEFTI‘ ION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 1200 ¢ E 1 1,200.000000
Total TCDD 1300 £6
1,2,3,7,8-PeCDD 11 J 1 11.600000
Total PeCDD 28
1,2,3,4,7,8-HxCDD 19 0.1 1.900000
1,2,3,6,7,8-HxCDD 57 0.1 5.700000
1,2,3,7,8,9-HxCDD 47 0.1 4.700000
Total HxCDD 310
1,2,3,4,6,7,8-HpCDD 1400 0.01 14.000000
Total HpCDD 26090
OCDD 11000 J 0.000t1 1.100000
""" 2,3,7,8-TCDF 6.2 CON 0.1 0.620000
Total TCDF 130
1,2,3,7,8-PeCDF ND 4.5 0.05 0
2,3,4,7,8-PeCDF 8.1 J 0.5 4.000000
Total PeCDF 260 .
1,2,3,4,7,8-BxCDF 21 0.} 2.100000
1,2,3,6,7,8-HxCDF 18 0.1 1.806000
2,3,4,6,7,8-HxCDF 12 0.1 1.200000
1,2,3,7,8,9-HxCDF ND 0.70 0.1 0
Total HxCDF 340
1,2,3,4,6,7,8-HpCDF 210 0.01 2.100000
1,2,3,4,7,8,9-HpCDF 16 0.01 0.160000
Total HpCDF 600
OCDF 796 0.0001 0.079000
Total TEQ Concentration 1,250.459000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 78 40 - 135
13C-1,2,3,7,8-PeCDD 72 40 - 135
13C-1,2,3,6,7,8-HxCDD 74 40 - 135
13C-1,2,3,4,6,7.8-HpCDD" 78 40 - 135
13C-OCDD 46 40-135
13C.2,3,7,8-TCDF 68 40-135
13C-1,2,3,7,8-PeCDF 76 40-135
- 13C-1,2,3,4,7,8-HxCDF 64 40-135
13C-1,2,3,4,6,7,8-HpCDF 78 40 - 135
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Do - . - LOUREIRO ENGINEERING ASSOCIATES, P.C.
. Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108320

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.
E Estimated result. Result concentration exceeds the calibration range.
] 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: 2108321

Lot-Sample #...: G2G230229 - 019 ‘Work Order #...: E46QX1AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: §DS
Prep Date......: 07/31/02 Analysis Date..: 08/07/02 Units.....: pg'e
Prep Batch #...: 2212453 Dilution Factor: i % Moisture: 39
BEI%CTION TEF TEQ
PARAMETER RESULT FACTOR CONCENTRATION
2,3,7,8-TCDD 280 E,E- 1 280.000000
Total TCDD 290 (&
1,2,3,7,8-PeCDD ND 2.9 1 0
Total PeCDD 4.8
1,2,3,4,7,8-HxCDD ND 3.1 0.1 0
1,2,3,6,7,8-HxCDD 12 0.1 1.200000
1,2,3,7,8,9-HxCDD 11 0.1 1.100000
Total HxCDD 77
1,2,3,4,6,7,8-HpCDD 240 0.01 2.400000
Total HpCDD 440
OoCDD 1800 0.0001 0.180000
"""" 2,3,7,8-TCDF 5.3 CON 0.1 0.530000
Total TCDF 43
1,2,3,7,8-PeCDF ND 3.6 0.05 0
2,3,4,7,8-PeCDF 4.9 J 0.5 2.500000
Total PeCDF 55
1,2,3,4,7,8-HxCDF 7.6 J 0.1 0.760000
1,2,3,6,7,8-HxCDF 6.7 J 0.1 0.670000
2,3,4,6,7,8-HxCDF 6.6 J 0.1 0.660000
1,2,3,7,8,9-HxCDF ND 0.39 0.1 0
Total HxCDF 100
1,2,3,4,6,7,8-HpCDF 47 0.01 0.470000
1.2,3,4,7,8,9-HpCDF 4.2 J 0.01 0.042000
Total HpCDF 120
OCDF 97 0.0001 0.009700
Total TEQ Concentration 290.521700
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 58 40- 135
13C-1,2,3,7,8-PeCDD 54 40- 135
13C-1,2,3,6,7,8-HxCDD 45 40-135
13C-1,2,3,4,6,7,8-HpCDD 53 40 - 135
13C-OCDD 46 40 - 135
13C-2,3,7,8-TCDF 55 40-135
13C-1,2,3,7,8-PeCDF 55 40-135
- 13C-1,2,3,4,7,8-HxCDF 40 40-135
13C-1,2,3,4,6,7,8-HpCDF 47 40 - 135
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G2G230229

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

Client Sample ID: 2108321

Notes:

WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meeting in Stockholm, Swedcn, 15-18 Junc 1997
(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: 2108322

Lot-Sample #...: G2G230229 - 020 Work Order #...: E46QO01AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument:  8DS
Prep Date......: 07/31/02 Analysis Date..: 08/09/02 Units.....: pg/g
Prep Batch 4...: 2212453 Dilution Factor: 1 % Moisture: 35§
DETECTION TEF TEQ
PARAMETER RESULT umIT FACTOR CONCENTRATION
2,3,7,8—TC‘DD 130 iﬁ 1 130.000000
Total TCDD 1300
1,2,3,7,8-PeCDD ND 23 1 0
Total PeCDD ND 23 0
1,2,3,4,7,8-HxCDD ND 2.6 0.1 0
1,2,3,6,7,8-HxCDD 9.2 0.1 0.920000
1,2,3,7,8,9-HxCDD 7.1 J 0.1 0.710000
Total HxCDD 57
1,2,3,4,6,7,8-HpCDD 200 0.01 2.000000
Total HpCDD 350
OCDD 1600 0.0001 0.160000
2,3,7,8-TCDF 4.4 CON 0.1 0.440000
Total TCDF 27
1,2,3,7,8-PeCDF ND 2.2 0.05 0
2,3,4,7,8-PeCDF ND 3.6 0.5 0
Total PeCDF 41
1,2,3,4,7,8-HxCDF 4.5 J 0.1 0.450000
1,2,3,6,7,8-HxCDF 4.9 J 0.1 0.490000
2,3,4,6,7,8-HxCDF 5.4 J 0.1 0.540000
1,2,3,7,8,9-HxCDF ND 0.32 0.1 0
Total HxCDF 80
1,2,3,4,6,7,8-HpCDF 50 0.01 0.500000
1,2,3,4,7,8,9-HpCDF ND 32 0.01 0
Total HpCDF 110
OCDF 92 0.0001 0.009200
Total TEQ Concentration 136.219200
. PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD g8 40- 135
13C-1,2,3,7,8-PeCDD 70 40-135
13C-1,2,3,6,7,8-HxCDD 65 40- 135
13C-1,2,3,4,6,7,8-HpCDD 88 40-135
13C-OCDD 99 40-135
13C-2,3,7,8-TCDF 74 40 - 135
13C-1,2,3,7,8-PeCDF 72 40 - 135
. 13C-1,2,3,4,7,8-HxCDF 60 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 70 40 - 135
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G2G230229

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

Client Sample ID: 2108322

Notes:

WHO TEFs for humnan 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 result. Result is less than the reporting limit.
glio Jo—
STL Sacramento 916-373-5600

39 of 2078



Location ID
Sample ID
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
2,3,7,8-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

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

0.0001

SUMMARY OF PERFORMANCE EVALUATION SAMPLE RESULTS

TABLE 3

ADDITIONAL SAMPLING - DIOXIN DELINEATION

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

AQUEOUS
PE PE
Standard Sample Result
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 pg/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 <14
ND <27
ND <3.7
ND 27
10000 5000
ND <3.4
ND 5000
ND <43

PE

Standard

NA
NA
NA
NA
NA
CIL

MAR-21985-85-A
EDF-2513

NA
Pe/g
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

SOLID

PE

Sample Result

CMS-DEL-PESI
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 CON E
500
1100.
950
2000
1100
1200
1200
1200
4600
1500
1500
3000
3000

PE

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 CON E
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

pe/g .
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



LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290) F Z
Client Sample ID: 2108402

Lot-Sample #...: G2G230229 - 021 Work Order #...: E46Q11AC Matrix....: SOLID
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument:  6DS
Prep Date.....: 07/31/02 Analysis Date..: 08/08/02 Units.....: pg's
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: (.0
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 500 E 1 500.000000
Total TCDD 500
1,2,3,7,8-PeCDD 1100 1 1,100.000000
Total PeCDD 1100
1,2,3,4,7,8-HxCDD 840 0.1 84.000000
1,2,3,6,7,8-HxCDD 1000 0.1 100.000000
1,2,3,7,8,9-HxCDD 1000 0.1 100.000000
Total HxCDD 2900
1,2,3,4,6,7,8-HpCDD 1500 0.01 15.060000
Total HpCDD 1500
oCDbD 4100 E 0.0001 0.410000
2,3,7,8-TCDF 440 CONE 0.1 44.000000
Total TCDF 500
1,2,3,7,8-PeCDF 1100 0.05 55.000000
2,3,4,7,8-PeCDF 950 0.5 480.000000
Total PeCDF 2000
1,2,3,4,7,8-HxCDF 1100 0.1 110.000000
1,2,3,6,7,8-HxCDF 1200 0.1 120.000000
2,3,4,6,7,8-HxCDF 1200 0.1 120.000000
1,2,3,7,8,9-HxCDF 1200 0.1 120.000000
Total HxCDF 4600
1,2,3,4,6,7,8-HpCDF 1500 0.01 15.000000
1,2,3,4,7,8,9-HpCDF 1500 0.01 15.000000
Total HpCDF 3000
OCDF 3000 0.0001 0.300000
Total TEQ Concentration 2,978.710000
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 78 40-135
13C-1,2,3,7,8-PeCDD 62 40- 135
13C-1,2,3,6,7,8-HxCDD 81 40-135
13C-1,2,3,4,6,7,8-HpCDD 99 40- 135
13C-OCDD 72 40- 135
13C-2,3,7,8-TCDF 82 40 - 135
13C-1,2,3,7,8-PeCDF 74 40 - 135
13C-1,2,3,4,7,8-HxCDF 81 40 - 135
13C-1,2,3,4,6,7,8-HpCDF 101 40 - 135

G2G230229
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G2G230229

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

Client Sample ID: 2108402 F b

Notes:

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

CON Confirmation analysis.

C Estimated result. Result concentration excceds the calibration range.
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108309

Lot-Sample £...: G2G230229 - 007 Work Order #...: E46PQI1AA Matrix....: WATER
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: §DS5
Prep Date......: 07/26/02 ] Analysis Date..: 08/01/02 Units.....: pg/L
PrepBatch #...: 2207466 Dilution Factor: 1 % Moisture:
DETECTION TEF TEQ
PARAMETER RESULT LIMIT FACTOR CONCENTRATION
2,3,7,8-TCDD 12 1 12.000000
Total TCDD 12
1,2,3,7,8-PeCDD ND 0.87 1 0
Total PeCDD ND 0.87 0
1,2,3,4,7,8-HxCDD ND 0.51 0.1 0
1,2,3,6,7,8-HxCDD ND 0.55 0.1 0
1,2,3,7,8,9-HxCDD ND 0.48 0.1 0
Total HxCDD ND 1.2 0
1,2,3,4,6,7,8-HpCDD ND 2.7 0.01 0
Total HpCDD ND 2.7 0
OCDD ND 20 0.0001 0
2,3,7,8-TCDF ND 0.57 0.1 0
Total TCDF ND 0.57 0
1,2,3,7,8-PeCDF ND 0.47 0.05 0
2,3,4,7,8-PeCDF ND 0.46 0.5 0
Total PeCDF ND 0.57 .0
1,2,3,4,7,8-HxCDF ND 0.40 0.1 0
1,2,3,6,7,8-HxCDF ND 041 0.1 0
2,3,4,6,7,8-HxCDF ND 0.42 0.1 0
1,2,3,7,8,9-BxCDF ND 0.44 0.1 0
Total HxCDF ND 0.44 0
1,2,3,4,6,7,8-HpCDF ND 1.0 0.01 0
1,2,3,4,7,8,9-HpCDF ND 0.33 0.01 0
Total HpCDF ND 1.0 0
OCDF ND 4.2 0.0001 0
Total TEQ Concentration 12.000000
PERCENT RECOVERY

INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 68 40 - 135
13C-1,2,3,7,8-PeCDD 59 40-135
13C-1,2,3,6,7,8-HxCDD 69 40 - 135
13C-1,2,3,4,6,7,8-HpCDD 62 40 - 135
13C-0CDD 70 40-135
13C-2,3,7,8-TCDF 56 40 - 135
13C-1,2,3,7,8-PeCDF 63 40 - 135
13C-1,2,3,4,7,8-HxCDF 69 40 - 135

- 13C-1,2,3,4,6,7,8-HpCDF 73 40- 135
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
Dioxins/Furans, HRGC/HRMS (8290)

Client Sample ID: 2108309

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 etal, 1998).
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