
SDGNo.:

Laboratory:

Site:

Date:

Samples:
 

Dioxin:


DIOXIN DATA VALIDATION REPORT 
USEPA REGION I - TIER III 

 G2G230229 
 Severn Trent Laboratories, Inc., West Sacramento, CA 

 Centredale Manor 
 September 10, 2002 

 16/Soil/2108303,2108304,2108305, 2108306, 2108307,2108308,2108310,
 
2108311, 2108313,2108315, 2108316, 2108318,2108319,2108320, 2108321,
 
2108322
 
1/PE Soil/2108402 
1/Aqueous/2108309 

A Tier III validation was performed on the dioxin/fiiran 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: 

• 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. 
• Intemal/Clean-up/Recovery Standards. 

* • Sample Analysis & Identification. 
• Sample Quantitation & Total Homologues. 

* • Estimated Detection Limits (EDL) & Estimated Maximum Possible
(EMPC). 

* • Toxicity Equivalency (TEF) and Isomer Specificity. 
* • Required Sample Reruns & Second Column Confirmation. 
* • Dilutions. 

 Concentration 
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• = All criteria were met for this parameter. 
NA = Not Applicable. 

Overall Evaluation of Data and Potential Usability Issues 

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 Cone. 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 J/UJ 

1234678-HpCDF has been qualified (J) in sample 2108303. 

Internal/Clean-up/Recovery Standards 

Sample Internal Standard %R Action 
2108306 I3C12-OCDD 35% J/UJ 

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.
 

Nancy Weaver
 
Senior Chemist
 

Attachments: Data Validation Worksheets 
Annotated Form Is 
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DATA SUMMARY KEY 

ORGANIC DATA VALIDATION 

J = The associated numerical value is an estimated quantity. 

R = 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. 

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

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

EB = The compound was detected in aqueous equipment blank associated soil/sediment 
samples. 
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Region I Site Name:(_^ 
Data Review Worksheets Reference Number: 

DIOXIN DATA REVIEW WORKSHEET 
(LOW or HIGH RESOLUTION) 

The following data package has been validated: 

Lab NamcSfr^/? TfoT/T (jksl. \Af.rtnmeff®, Tech. SpccTMethod No. 
DAS/Proiect No. Sampling Date(s) 
SPG No. Shipping Datc(s) 
No of Samples/Matrix JTO/ '/ Datc(s) Rec'd by Lab _£ 

Traffic Report Sample Nos. ̂ /0 (TJC) 5f <*t 0 ti3dV. &l<>%306 ±(*g 36^.1/6? 30 ? 
' 

0 
Equipment BlanJc'Nos. 
Field Duplicate Nos. 3. ( 

Nos. 

The Region L EPA-NE Data Validation Functional Guidelines-for Evaluating Di'oxin/Furan Analyses. November 1993 
and Region I. EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses. December 1996 
were usrfd to evaluate the data and/or approved modifications to the Functional Guidelines were used to evaluate the 
data. (Attach modified criteria from EPA approved QAPjP or amendment to QAPjP). 

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

Overall Evaluation of Data Laboracor* & Field Duplicate Ajialvsis 
Data Completeness rmcmaJ/Clcan-up/Kecovcry Standards 
P:;-crvauon/Technic3i Holding Times Sample Anajyjis & Identification 
PE Samples/Accuracy Check Sample Quantitation & Total Homologues 
Window Defining Mix Estimated Detection Limn (EDL) &. Estimated Maximum Possible 
Initial &. Continuing Calibrations Concentration (E.MPC) 
Chromaiograpnic Resolution To.xic.isy equivalency Factor (TEF) & Isomer Specificity 
Instrument Sensitiviry Check Required Sample Reruns & Second Column Confirmation 
Blanks Dilutions 
Matrix Spike Analysis 

Definition of Qualifiers: 

A - Acceptable data 
J - Approximate data due to quality control criteria 
R - Reject data due to quality control criteria 
U - Result not detected 
EB - Compound detected in aqueous equipment blank associated with soil/sediment samples 

Validate Date y/W* 
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Region I 
Data Review Worksheet - (Low and High Resolution) 

-L . DATA COMPLETENESS 

MISSfNG fNFORMATlON DATE LAB CONTACTpn DATE RECElVfj) 

Reviewer Date: 
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Region I 
i>u/a H(:vie'w WoriiSheel • (Low unu "Ill" Resolilliou) 

II, PRESEflVAT/ON AND /lOLD/NG TIMES 

Silmplcr: rs COlllpully:LOlA.re,IO COlllncleu Ye~ No DUlc: ___ 
, . £"t14/IJI'CYII7q, ,- . 

I LII('k So1II1Jlk illlilihers 11'1111 CHCL'dc(f'coliTrilcl II()ldlllg I lilies or ollliliell prCSCrvi'l11i111. 

II 
!'i;III1j1k NII,"Io~r 1...lillri~ I'r~s.;r\'cd YIN Dillc S;IIlll'k,1 illite Allaly~ci.l ActinnIlille EXlraCicl11\ 

<tl 'J ()"2'1 lSI h.J..:210B303 So (l N A~ 
~lo 830Y 

ll1 9.l () 2 
, I 1/ 

;210 8305 

;) 10 83oC-. 

.J../ 0 8..3o:i 

.)../08308 


! 
I 

i~lo 83}0 
I

6-1083/1 
I 
I~lo8313 

.;)l Q831 S 
;)1083110 

.)/ot33 IE 

.JloB31S 

.;1/0 83~ 

~.;2/0832.) 
~/1 DZ.2[03322 

'f/ ¥I yl Dl.~/08402 ~ 

I 
(l ~."t 1(1G 0"2 81, /oL1114-[-e ( Ii'2/dZ309 

Dale:V,lid"" ~L..kw:A 
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Region I 

Dutil Review Worksheel - (LolV IInLllllgll Resollllloll) 


III. ACCUflAC\, CHECK (Performance Evulunllon Rcsults) - Lisl all allalylcs Ihul ure oulslLle crllcria. 


SDG NoGZG7J.>Z21cAsE/PnOJECT No: ~1rtdal.t UaA1.cf<

A(~ 1I10ft Ihoo ollc·hnlfo(lhe PES allnl),lcs wililiJ\ crileria (or eilch jlill'illlll!lcl' 
 GN 
: 

1'(; S~llIpl~ Nlllllu~r III;ulixAIIII'III" NIIIIIU"t T)'I'~ uf I'ES CilliC"lIal )"" 1I"~iillll EI'A NUII·I:I'A !'IiS "'tlionSGlIlpl"$ AfJi:"'~1l 
SeU,.;,' • I'!:S SCIIIC,' MI. 

£5N(;;:JIRC <%l(tJk...- -f§6-1 '-to "J at( So 1/ S?t/)7Jlit-·S JJo!1leLC5 fJffaIvleJ~L -
M It )~r ,(ttf)1{)b£5£42/IlC Z/(o({ (60-/'101 NOM- lJai.J!I "-Lt." "~6;kf ~ 

For [legion I PESs iJ\dicale Ille [legion I PES Score [lepor! ReslIlIs: AClioll Low; AClioll lligll; TCL MISS; TCL CONTAMINANT 


" . for NOJ\·EPA PESs iodicale Ihe NOll' EPA PES Score: PES COMPOUND M iSS; PES COMPOUND CONTAMINANT; PES COMPOUND lilT (0/. Recovery LimilS) 


Dale: q/;010 2: 
I 
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negjon I 

Dlltll HeY/ew Worksheets - (LolV or lijell nesolutloll) 


V. INITIAL AND CONTINUING CALIDRATIONS 

Va. INITIAL CALIDRATION 

I)~IC 

or 
IC'AL 

IlIlIrumCIII 

File N~III~ 

,q 't/o;;' a1AUolbD5 

Lommcnll. 

CompolinJ 'IoR.SO Inn 
Ilulio 

SIN itT 1\'5011111011 Simples 
;.ffc:clc,J 

Cut s~-f) / (/J

L 

I 
I 

;.clion 

i 

Jf 

oale:_~9-f-4..............o....
Io-"L.=-_ 
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RegIon I 
Data RevIew Worksheets· (Low or High Hesolulfon) 

. V. INITIA L ANn CONTINUING CALtnRATIONS Contilllled 

Vb. CONTINUING CA L/ BRAT/ON 

l)olc InW1ll1lc1I1 COlli jlO II IIlI ',;'1> 111/1 SIN HT n~>ullilioll SDlllilicl Atlion 
01 I:ih: Nalll~ H~tiu AffcCICIl 

CCAI. 

glr%) 01A U02. (D7 cue allaIvk aJ.j m.1 flU ()J).. VA aA Cl11 JtUJ-1!I~ JU'J0JL 
~It(())-.. Ob/iU 026()5~ I 

, pal/) {)Il~ pPM (J1r!IJ I 

~ Blo~ o~AU0ZfJJf5~ I I ! / 
6,'q lod.. 09 t:\ lAOZz!:6 

I I 
B] l-i lo?.. '].oPu fi1 D'\~ I 

.l

B,f6 ')-. 3(JLOl~IY:' ~ 'J> ~ 1 ,1 
, 

J 

I 

COOimenIS: ~ VtdJA(I~ {;J&U !YU-+' 

I 

Validalor: 
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Region I
 
Data Review Worksheets - (High Resolution)
 

VI.	 COLUMN PERFORMANCE RESOLUTION CHECK 

Date: ID: 

Was the chromacographic resolution of the TCDD/TCDF isomen and ihe in the CO solution for DB-5 columns calculated for each 12hour 
period? 

(QC Limit s 25%) 

(QC Limit i 50%) 

% Valley -TCDO/ -TCDD >f (QC Limit * 25%) 

% Valley -TCDF' -TCDF / (QC Limit s 50%) 

ACTIONS: 

A.	 If the GC resolution criteria do not me:: specifications, the positive hits will be qualified as "J" All terras and hexas (for both dioxin 
and furans) wi l l be qualified. The heptas are not believed to be affected. OCDD and OCDF are not affected as there is only one 
isomer in each group. No action is taken for non-detec:s 

B.	 The criteria for chromato^raphic resolution must be met for all standards and the reviewer must use professional judgement on the 
seventy of the problem and its effect on ;ne final results 

•lidator D,«::1 
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Region I 
DRta Re\'lew Worksheets - (Low Ilnd IIlgh Resolillioll) 

Villi. DLANKS ANALYSIS 

Was a Illelliod blallk prepareu nllu nllfllYlcd for cflch IIlfllrix prior 10 nllfllysis of stllllple'l Yes l.,r No I 1 

List the blank conlamination bclow. 

Sampler: -;1S~--- COlllpany: LoUr'.(/ro tflj/nee n 17} Contacted: Yes ,!:iQ. Date:__ 

I. Laboralory: Mcthou and Instflllllent Olanks 

Dale Extracled Dale Analyzed Mfllrix Sample No. Illslnllllenl Compound Conc. (units) 
(Ulallk lype) 

1-/31/D2 B/:;--/r):2.. ~/'! £5I1JQT/IYl IIfa://J/<tYlS {LU,d.-hi;;, ['..e-Kc..f 

1/ZIo/(JL B LioJ /))ot-<- r E5£42../IJA 1', ( ( 1kU,r£ ' 7idh '£ .(ee..+ -

2. Field: Equipment (Rinsate) Olallks 

COliC. (units)Date Extracted CompoundDate Analyzed Sample No. InstrumentMalrix 
COlauk Type) , 

~.J1 ~i)'1-/ :LLIo r .IfK6r/#RA'. ~ ,,-'0 l...Y,/a..1 flO 11- y.) A/L-:J-( ~23~ 7, v~rI (J I 

(2- I(-r~ ([iro/pq/L)t< I,J~Ii ~"- Ej~:Z 

Validator:11JA ~ QJlJ Je;L-- Dale: ~/(olo.).. 
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DRta RevlelY Worksheets" (Low nlld IIlgh Heso/llt1l1l1) COlllillllell 

VI/b. DLANKS ANALYSIS 

"CIiIl!1 

IIlallk 

COlIIl'OUlid Snllll"c~ "'feeledT)l'e of Max ('OIiC "clillil I.eI'dI laic "{allk 
(1II1ils)Sallll,l e/U,lg Iliaic tl (1II1ils) 

..23 ':/'6' I 
/ 


~{L 
 ti!>
1~(o;) t~f 
 f1),.{, ~oil ~~N/II~
1l_1l1J L N~ 
/C!-rC PD ) 	 IIf jfi.'c!,CO%A.U 

"_1r-h.J-. / aY,L &;/ JW-f)Lvo~t- fi3I ')- (J~j L AJ~':::j 12'~ /1> L" 
I~C7-rtDD ~~IC~~ 

~oJ-x) 
V'

"CTIONS: 

1\, 	 Ifno bl~nk il run whJI a PNlkul/llIlI~I,i.X.lhc nOIl·delccled 'ClIIll.lSholild bc a~ccplcd withoul qualiryill~ Ihe linin Illd Ihe pOlllivc hillshoulu be nagged oJ", If III SlllIples hove Ihe IInle hili \Iilh limi/II con"nlll" 
and no blank II rull. p.o(eulonal Judgllleni should be uled 10 delcrnlillc If all.eslilts sholild he rejeeled "1''', 

o 	 If a blank Is ~(lnIOOllnQlcd aboH Ihe ~pccl(]c.lliOlils. any sa.llplc hilS ,epolled as hclnw Ihe a(liOlllel'd arc 10 be ''IIOllell ns nOIl·dclccled. alld nOllncluded in Ihe TEl' cnleliialions. "II dll.,hll lie 001 &/Calcr Ihl 
limcs Ihe blAnk acllofllevclllC Iu be ,cpO' ,ed U 110lH.iclcelcd, Iflhe delecled nnolylc is UCI)/)/OCDI' 0, aTolalilolll(lloglic nil dala llialare 1101 ,/Calelililli 10 lillles Ihe blallk IIC 10 be reponed IJ non·dclceU, 

C. 	 If posilive 'tlllils nte dtlccled in D'lueouS c'luiplllenilri.unle) hlnuks nlld Ihe Rssodaleu 1lIlI,·aqueous 1~11I[llcs. I/lellilie vn'lid~lUr should nag (ED)lholc dClccled compounds in Ihe D150Ci~lCd non·aqueous umplc! 

indicale an Indcl"minalc IIIIOUIII oh~mpling crro, hfts pUlelllinlly arrecled Ihe snnlple /Csuils. 

Dale: 9ft iJI <12.. 
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Region I 
D:at:a Review Worksheet - (Low :1nd High Resolution) 

VIlT- MATRIX SPIK£JMATRIX SPIKE OUPLICATE 

. List:111 MsiMSO an:1lytes that arc outside method QC acceptance criteria.. 
ZIO 8303 ( (, 1.(, J 1r.z2 7, 00 I ) 

C\lm90uncJ MS ~"'. MSO~~ RPO Method 0C LimilS Conccntr:lIion ~~RSO Action 

Rec Rcc 
0.t" Rec RPO Unspil.:cd MS MSO 

SWlplc 

!l78-TCOO 

~13-TCDF 

1::!378-PcCOF 

IlJ7!-P:COD 

!l.H~-PcCOF 

IlJ';7~-I'bCOF 

12367:!-H....CDF 

I 2341!·H."tCDD 

12J6.3·H."tCDO 

123789·H.'CCOO I 
:!34678-H:"tCDF I 
1::!}.89-H:tCOF I I I 
12J46i3-HoCDF I I I I 
12J46,3-HpCDO Jf'!k. 5;;""* OIL ( Y)-IYo) '(0··30 ) I I I S-Iu-i 

I I I 
_. 

12]4739-HpCDF 

aCDO I I I 
OCDF I I I I 

Default LimilS: % Recovery (50-150%). RPD (50%) 
(0-/'10 QC ~ 

ACTIONS: 

If recoveries :Ire beyond 50-150%. recheck all calculations. Professional judgment should be used {Q flag sample data. 
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Region I 

02(;1 Review Wor"shccts - (Low or High Resolution) 


IX- LABORATORY AND FIELD DUPLICATES 

Was :l duplic:lte run for e:lch matrix? Yes tfr No ( J 

The RPO of e:lch ;malyte detected must be within the 30% of the :lcceptance range for aqueous :md 50% for solids. 

SAMPLE 10: (t.iot3J..1 DUPLICATE 10: Jl 0 t3J;r 

Co1mpuunu S:unplc S;unplc EDL Dupliete DupliCllC EDL "I'.RPD Action 

~;I'~ EDl 2:cEDL Cp?J.lT EDL 2"tEDL 
v 

!J7S-TCDD 

!J73-TCDf 5,3 ,-/, _'1 11 J.)0JAfl 
I 2373·PeCOF 

12J73-PcCOD I 
2J473-PcCOF 4.1; NO N~ ~ 
12347l·H:cCDF 1.(pJ _ct 53" / J 

~.1 :J '-/.Cj:J - . it 
1236 ;S-H."tCOF 1 
12.)4;S·H:cCDO 

12}6il·H.'tCDO I~ 9.~ ;;.f.o J}tJ1tL 
I 23739·H:'CCDO LL 1,1'5 I He. I,JON.
Z}46 il-HxCDF b.to 3 S,Y :r INt, IfV0v2 
l2Jil9·H:c-.":DF I 
123-16is.HpCDF 44 I I S-o I I .~ fn )J~ 
123-16il·HpCDO I ~40 :LDO l ~ I f( 

! 2J"i39.HpCDF Lf,J-"1 ND ~11J~ 
OCDO J 8'00 /hO 0 (d. )J~ 
OCOF 11- I q) 5 IlJ6)N 

~ 

~ 

ACTIONS: 

If RPD is gre:ner than jO% for aqueous or 50% for solids. nag all positive results"J" and non-detectS "UJ". Recheck:1l1 
c:liculations if [he duplicate precision is beyond the specified range. Professional judgement should be used to ascertain 
dfec! on (he final dat;). despire sample concenrr;uion. 

:idator: Dale: 9/0 /.J 7 
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,H, 

Reg/oil I 

DII/II Rev/ew Worl<shce(s· (II/gh Resolll(/Oll) 


Xb. INTERNALSTANOARO RECOVERY 

Recovery AcccplU lice Crilcriil pcr Tuulc 10 ill [)iuxill Villidutioll SOl': / 
Slll\ple Nos. d-IO~30h V 

IIII~(I)II St~nu .. (u % I\cc. SIN QC I\QI\U~ A"luII 'I. Itcc. ~/N QC ltuliCe Action '/0 Rec. SIN QC Rlo;e Action 
(~') (~~I (%) 

I'C, .2)78.TCoD 

"e, ·21n·'I'C(W 

IIC".12) l8·Pecnn 

'IC ll·! 2n&·peCoF 

"C,.·lH78·P,COF- . 
"C,I' IlJ~ 78 ·II~C[)O 

IiC .12)61&.II~cno 

"l.11.ID 789·( (xCDD 

"Cu'! 2HlK·llxCllI' 

"C".12161K.llxCOF 

"e, ·nn89·II~COF 
,IC,I·2H61K.IIxCIW 

"('U' 12H678·llpcon 

"C, ·I2Hb78·llpCIW 

"C, ·12H789·llrC1W .' 

"C, ·ocon 35 'L ~11';D rwl 35 ) 1(s!1J1'} 
V ~' , 

"('1 •. 2) 7S·TCI)f) 

DalC::---J?,-,-I_I_tl~/.;;...()L___ 
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Region I 
Data Review Worksheet - (High Resolution) 

XI.	 Sample Analysis and Identification 

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

HMTVE. \NALYTES S/N
 

37VTCDO
 

U71-JTOF 

IJJJ71-H.CDF 

IDTW-H-iCDO 

OCDO 

OCDF 

'*!. STANDARDS STAXOAADS 

'C-^TJ-TCDO 

T-STJ-TCDF 

•"-OCDO 

"O-arj-TCDO 

^jtY STA.VDAROS 

"C-.Ui-TCDO 

idator k	 Date: 
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Region I 
Data Review Worksheets - (Low or High Resolution) 

xii. SAMPLE CALCULATION 

Concen era Lion

2 . 5

W or

EMPC =
((v or

where: 

Qi, _ =
A,'/AT-_ =
A^'/Ai,- =
w =
v =
RRF, =
H,' * H,- =
H_ -t- H;,- =
D =

Validator ^

y 

¥1^6000 Y 

Q _ x ( A _ , + A ,) x D
 
 ( n g / g ) =
 

; w or ^} x ( A , "• A J x /?^?f 

 ;< Q x (H . * H ,) x D
if f ; 

x !/) x (Zi * H.

Q x (A : •*• A ,} x D 
 if i I 

 V) x ( A . , + A ,} x 
i J . -S X 

 Quantify (n;;) of appropriate internal standard added to sample before extraction.
 
 Integrated areas of the rvvo quantisation ions.
 
 [ntegrated areas of the internal standard quantitation ions
 
 Weight (°) of sample extracted.
 
 Volume (L) of sample extracted.
 
 Calculated relative response factor from the continuing calibration.
 
 Peak heights of the noise for the quantisation ions.
 
 Peak heights of" the internal standard quantitation ions.
 
 Dilution.
 

 A j l J ^ A ^ Date: ?// 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290) 

Lot-Sample #_: G2G230229 - 001
 
Date Sampled-: 07/19/02
 

Prep Date—: 07/31/02
 

Prep Batch #...: 2212453
 

PARAMETER 

23,7,8-TCDD 
Total TCDD 
1,2,3,7,8-PeCDD 
Total PeCDD 
1,2,3,4,7,8-HxCDD 
1,23,6,7,8-HxCDD 
1,23,7,8,9-HxCDD 
Total HxCDD 
1,23,4,6,7,8-HpCDD 
Total HpCDD 
OCDD 
2J,7,8-TCDF 
Total TCDF 
1,23,7,8-PeCDF 
23,4,7,8-PeCDF 
Total PeCDF 
1,23,4,7,8-HxCDF 
1,23,6,7,8-HxCDF 
23,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
Total HxCDF 
1,23,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
Total HpCDF 
OCDF 

Total TEQ Concentration 

INTERNAL STANDARDS 

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

RESULT

4.5 ££> 

11 E$ 
ND
ND
ND
4.8
4.0

34
 
no -5 
230
 
1600
 
3.7

62
 
2.8
4.8

120
 
4.4
6.5 
5.7
 
ND

100
 
34
 
ND

68
 
41
 

Client Sample ED: 2108303
 

Work Order #_: E46PF1AC 
Date Received..: 07/23/02 

Analysis Date_: 08/07/02 

Dilution Factor: ] 

DETECTION 
 UMIT 

 1.2 
 3.9 
 1.1
 

J
 
J
 

 CON 

J
 
J
 

J 

 0.28 

 1.9 

PERCENT 
RECOVERY 

69
 
63
 
63
 
64
 
60
 
64
 
66
 
54
 
62
 

Matrix—: SOLID 
Instrument = 6D5 
Units.—: pg/g
 
"/.Moisture: 10
 

TEF 
FACTOR 

1
 

1
 

0.1 
0.1 
0.1 

0.01 

0.0001 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

RECOVERY 
LIMITS 

40- 135
 
40- 135
 
40- 135
 
40- 135
 
40-135
 
40- 135
 
40- 135
 
40 - 135
 
40- 135
 

TEQ 
CONCENTRATION 

4.500000 

0 
0 
0 
0.480000 
0.400000 

1.100000 

0.160000
 
0370000
 

0.140000 
2.400000 

0.440000 
0.650000 
0.570000 
0 

0340000 
0 

0.004100 

11.554100 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Diorins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 2108303
 

Notes: 

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

Lot-Sample #...: G2G230229 - 002 
Date Sampled...: 07/19/02 
Prep Date.-...: 07/31/02 
Prep Batch «...: 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 
1,23,4,6,7,8-HpCDD 
Total HpCDD 
OCDD 
2,3,7,8-TCDF 
Total TCDF 
1,23,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCDF 
1,2,3,4,7,8-HxCDF 
1,23,6,7,8-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 
1,23,4,7,8,9-HpCDF 
Total HpCDF 
OCDF 

Total TEQ Concentration 

INTERNAL STANDARDS 

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

RESULT

61 ££ 
160 ££> 
7.0
 
75
 
5.8

23
 
15
 
220
 
340
 
600
 
1400
 
18

360
 
15
 
22
 
360
 
25
 
23
 
21
 
ND

250
 
110
 
7.7
 
190
 
93
 

.

Client Sample ID: 2108304
 

Work Order #_.: E46PJ1 AC
 
Date Received..:
Analysis Date..:
Dilution Factor:

 J 

 07/23/02
 
 08/07/02
 

1
 

DETECTION 
 UMIT 

 CON 

 1.1 

PERCENT 
 RECOVERY 

74
 
69
 
79
 
74
 
68
 
63
 
69
 
71
 
78
 

Matrix....: SOLID 
Instrument = 6D5 
Units.-..: Pg/g
 
% Moisture: 26
 

TEF 
FACTOR 

1
 

1
 

0.1 
0.1 
0.1 

0.01 

0.0001 
0.1 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

RECOVERY 
LIMITS 

40-135
 
40 - 135
 
40-135
 
40 - 135
 
40 - 135
 
40-135
 
40-135
 
40- 135
 
40-135
 

TEQ 
CONCENTRATION 

61.000000 

7.000000 

0.580000 
2300000
 
1.500000 

3.400000 

0.140000 
1.800000 

0.750000 
11.000000 

2.500000
 
2.300000
 
2.100000
 
0
 

1.100000 
0.077000 

0.009300 

97.556300 

G2G230229 STL Sacramento 916-373-5600 10of207! 



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 Derg et aU 1998). 

CON Confirmation analysis. 

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

G2G230229 STL Sacramento 916-373-5600 
of 207£ 



LOTJREIRO ENGINEERING ASSOCIATES, P.C.
 

Lot-Sample #_.: G2G230229 - 003
 
Date Sampled...: 07/19/02
 

Prep Date—: 07/31/02
 
Prep Batch #...: 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 
1301,2,3,7,8-PeCDD 
13C-l^,3,6,7,8-HxCDD 
1 3C-1 ,2,3,4,6,7,8-HpCDD 
13C-OCDD 
13C-2,3,7,8-TCDF 
13C-l,2,3,7,8-PeCDF 
13C-l,2,3,4,7,8-HxCDF 
13C-l,2,3,4,6,7,8-HpCDF 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 210S305 

Work Order #-.: E46PK1 AC Matrix-..: SOLID 
Date Received..: 07/23/02 Instrument = 6D5 
Analysis Date_: 08/07/02 Units.-..: Pg/g
 
Dilution Factor ] % Moisture: 26
 

DETECTION TEF TEQ 
 UMIT FACTOR CONCENTRATION RESULT

340 t£ 1 340.000000 
470 £& 
14 1 14.000000
 
150
 
11 0.1 1.100000 
43 0.1 4.300000 
30 0.1 3.000000
 
390
 
510 0.01 5.100000
 
890
 
2100 0.0001 0.210000
 
39 CON 0.1 3.900000
 
540
 
28 0.05 1.400000 
40 0.5 20.000000
 
550
 
39 0.1 3.900000 
38 0.1 3.800000 
37 0.1 3.700000
 
ND 2.0 0.1 0
 
450
 
150 0.01 1.500000
 
12 0.01 0.120000
 
260
 
110 0.0001 0.011000
 

406.041000 

PERCENT RECOVERY
 
RECOVERY LIMITS
 

57 40-135
 
52 40-135
 
57 40-135
 
56 40-135
 
53 40-135
 
48 40- 135
 
53 40-135
 
51 40- 135
 
58 40-135
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LOUREBRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 2108305
 

Notes: 

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

CON Confirmation analysis. 
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LOUREERO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Lot-Sample #„: G2G230229 - 004
 
Date Sampled...: 07/19/02
 

Prep Date—: 07/31/02
 
Prep Batch #...: 2212453
 

PARAMETER 

23,7,8-TCDD 
Total TCDD 
1,2,3,7,8-PeCDD 
Total PeCDD 
1,2,3,4,7,8-HxCDD 
1,23,6,7,8-HxCDD 
1,23,7,8,9-HxCDD 
Total HxCDD 
1,23,4,6,7,8-HpCDD 
Total HpCDD 
OCDD 
23,7,8-TCDF 
Total TCDF 
1,23,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCDF 
1,2,3,4,7,8-HxCDF 
1,23,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
Total HxCDF 
1,23,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
Total HpCDF 
OCDF 

Total TEQ Concentration 

INTERNAL STANDARDS 

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

Client Sample ID: 2108306
 

Work Order #-.: E46PL1 AC 
Date Received..: 07/23/02 

Analysis Date..: 08/07/02 

Dilution Factor: ] 

DETECTION 

RESULT UMIT 

370 £6 
440 CS> 
6.8 J
 
61
 
9.4
 
23
 
14
 
210
 
390
 
740
 
2000 ̂ 
 
22 CON
 
410
 
19
 
39
 
480
 
74
 
53
 
62
 
ND 2.4
 
530
 
380
 
43
 
620
 
310
 

PERCENT
 
RECOVERY
 

60
 
54
 
54
 
48
 
35 *
 
53
 
58
 
50
 
43
 

Matrix.™: SOLID 
Instrument: 6D5 

Units—: P8/g
 
% Moisture: 34
 

TEF TEQ 
FACTOR CONCENTRATION 

1 370.000000 

1 6.800000 

0.1 0.940000 
0.1 2300000
 
0.1 1.400000 

0.01 3.900000 

0.0001 0.200000 
0.1 2.200000 

0.05 0.950000 
0.5 20.000000 

0.1 7.400000 
0.1 5300000
 
0.1 6.200000 
0.1 0 

0.01 3.800000 
0.01 0.430000 

0.0001 0.031000 

431.851000 

RECOVERY 
LIMITS 

40-135
 
40-135
 
40-135
 
40-135
 
40- 135
 
40- 135
 
40-135
 
40-135
 
40-135
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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 control limits. 

CON Confirmation analysis. 

] Estimated result. Result is less than the reporting limit 

G2G230229 STL Sacramento 91 6-373-5600 1 5 of 2078 



LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2108307 

Lot-Sample #_: G2G230229 - 005 Work Order #...: E46PM1AC Matrix : SOLID
 
Date Sampled.™ 07/1 9/02 Date Received..: 07/23/02 Instrument = 6D5
 
Prep Date—: 07/31/02 Analysis Date-: 08/07/02 Units™.: Pg/g
 
Prep Batch #_.: 2212453 Dilution Factor: ] % Moisture: 14
 

DETECTION TEF TEQ 
 UMIT FACTOR CONCENTRATION PARAMETER RESULT

2,3,7,8-TCDD 9.6 €£ 1 9.600000 
Total TCDD 18 £{?» 
1,2,3,7,8-PeCDD ND 1.2 1 0 
Total PeCDD ND 4.2 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 0340000 
1,2,3,7,8,9-HxCDD ND 2.4 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-l,2,3,7,8-PeCDD 80 40 - 135 
13C-l,2,3,6,7,8-HxCDD 80 40-135 
13C-l,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-l,2,3,7,8-PeCDF 80 40- 135 
13C-l,2,3,4,7,8-HxCDF 70 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 69 40- 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (S290)
 

Client Sample ID: 2108307
 

Notes: 

WHOTEFs for human risk assessment based on the conclusions of the World Health Organization meeting in Stockholm, Sweden, 15-IS June 1997 
(Van den Berg el aL. 1998). 

CON Confirmation analysis. 

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

1
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LOUREBRO ENGINEERING ASSOCIATES, P.C. 

Lot-Sample #„: G2G230229 - 006 
Date Sampled...: 07/19/02 
Prep Date—: 07/31/02 
Prep Batch #„: 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-l,2,3,7,8-PeCDD 
13C-l,2,3,6,7,8-HxCDD 
13C- 1,2,3,4,6,7,8-HpCDD 
13C-OCDD 
13C-2,3,7,8-TCDF 
13C-l,2,3,7,8-PeCDF 
13C-l,2,3,4,7,8-HxCDF 
13C-l,2,3,4,6,7,8-HpCDF 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2108308
 

Work Order #.„: E46PN1AC Matrix-..: SOLID 
Date Received-: 07/23/02 Instrument = 6D5 
Analysis Date..: 08/07/02 Units : Pg/g
 
Dilution Factor: 1 "/.Moisture: 16
 

DETECTION TEF TEQ 
 UMIT FACTOR CONCENTRATION RESULT

28 fc£ 1 28.000000
 
33 fcfc
 
ND 1.1 1 0
 
ND 3.0 0
 
ND 0.87 0.1 0
 
ND 2.7 0.1 0
 
ND 2.7 0.1 0
 
23
 
41 0.01 0.410000
 
73
 
290 0.0001 0.029000
 
3.0 CON 0.1 0.300000
 
35
 
ND 2.3 0.05 0
 
3.4 J 0.5 1.700000
 
24
 
3.2 J 0.1 0.320000 
3.2 J 0.1 0.320000 
3.4 J 0.1 0.340000
 
ND 0.23 0.1 0
 
30
 
20 0.0 1 0.200000
 
ND 1.4 0.01 0
 
36
 
19 0.0001 0.001900
 

31.620900 

PERCENT RECOVERY
 
RECOVERY LIMITS
 

77 40 - 135
 
79 40-135
 
83 40 - 135
 
80 40-135
 
75 40- 135
 
73 40-135
 
82 40-135
 
68 40- 135
 
69 40- 135
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 210S308
 

Notes: 

WHO TEFs for human risk assessment based on the conclusions of the World Health Organization meeting in Stockholm, Sweden, 15-1$ June 1997 
(Van den Berg et »L, 1998). 

CON Confirmation analysis. 

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

G2G230229 STL Sacramento 916-373-5600 



LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290) 

Lot-Sample #-.: G2G230229 - 008 
Date Sampled-.: 07/1 9/02 

Prep Date—: 07/31/02 

Prep Batch #.„: 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 
1,23,7,8-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-l,2,3,7,8-PeCDD 
13C-l,2,3,6,7,8-HxCDD 
13C-l,2,3,4,6,7,8-HpCDD 
I3C-OCDD 
13C-2,3,7,8-TCDF 
l3C-l,2,3,7,8-PeCDF 
13C-l,2,3,4,7,8-HxCDF 
13C-l,2,3,4,6,7,8-HpCDF 

RESULT

2.1 U 
15 £6
 
ND

13
 
ND

3.2
4.2

39
 
54
 
120
 
490
 
6.1

95
 
5.4
6.2
 
53
 
6.9 
5.9 
6.5
 
ND

40
 
20
 
ND

27
 
13
 

Client Sample ID: 2108310
 

Work Order #_: E46PR1AC 
Date Received..: 07/23/02 

Analysis Date™: 08/07/02 

Dilution Factor: } 

DETECTION 
UM'T 

 1.9 

 1.8
 
J
 
J
 

 CON 

J 

 0.36 

 1.8 

PERCENT 
RECOVERY 

80
 
84
 
77
 
77
 
74
 
73
 
83
 
64
 
64
 

Matrix-..: SOLID 
Instrument = 6D5 
Units—: Pg/g
 
% Moisture: 14
 

TEF 
FACTOR 

1
 

1
 

O.I 
0.1 
0.1 

0.01 

0.0001 
O.I 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

RECOVERY 
LIMITS 

40-135
 
40-135
 
40 - 135
 
40-135
 
40 - 135
 
40- 135
 
40 - 135
 
40 - 135
 
40 - 135
 

TEQ 
CONCENTRATION 

2.100000 

0 

0
 
0.320000
 
0.420000
 

0.540000 

0.049000
 
0.610000
 

0.270000
 
3.100000
 

0.690000 
0.590000 
0.650000 
0 

0.200000
 
0
 

0.001300 

9.540300 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 2108310
 

Notts: 

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 el aL, 1998). 

CON Confirmation analysts. 

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: 2108311
 

Lot-Sample #...: G2G230229 - 009 Work Order #-.: E46PV1AC Matrix.-.: SOLID 
Date Sampled-.: 07/19/02 Date Received..: 07/23/02 Instrument ' 6D5 
Prep Date—: 07/31/02 Analysis Date-: 08/07/02 Units.-..: Pg/g 
Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 22 

DETECTION TEF TEQ 
UM'T FACTOR CONCENTRATION PARAMETER RESULT

2,3,7,8-TCDD 46 £# 1 46.000000 
Total TCDD 49 £# 
1,2,3,7,8-PeCDD ND 1.3 1 0 
Total PeCDD ND 2.6 0 
1,2,3,4,7,8-HxCDD ND 2.4 0.1 0 
1,23,6,7,8-HxCDD 45 0.1 4.500000 
1,2,3,7,8,9-HxCDD 9.1 0.1 0.910000 
Total HxCDD 180 
1,23,4,6,7,8-HpCDD 4300 D 0.01 43.000000 
Total HpCDD 9500 
OCDD 84000 J" JJ Bf 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 3 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 1300000 
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-l,2,3,7,8-PeCDD 70 40 - 135 
13C-l,2,3,6,7,8-HxCDD 62 40-135 
13C-U,3,4,6,7,8-HpCDD 54 40-135 
13C-OCDD 60 40-135 
13C-2,3,7,8-TCDF 60 40- 135 
13C-l,2,3,7,8-PeCDF 66 40-135 
13C-l,2,3,4,7,8-HxCDF 53 40- 135 
13C-l,2,3,4,6,7,8-HpCDF 57 40- 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 2108311
 

Notes: 

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

CON Confirmation analysis. 

D Result was obtained from the analysis of a dilution. 

E Estimated result. Result concentration exceeds the calibration range. 

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: 2108313
 

Lot-Sample #...: G2G230229-011 Work Order #_.: E46P11AC 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: 40 

DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRATION PARAMETER RESULT 

2,3,7,8-TCDD 310 > 310.000000 
Total TCDD 32060 
1,2,3,7,8-PeCDD ND 1.2 
Total PeCDD ND 1.9 
1,2,3,4,7,8-HxCDD ND 

1 

0.1 

0
0
0
0
0
 

1.2
 
1,2,3,6/7,8-HxCDD ND 3.8 0.1 
1,2,3,7,8,9-HxCDD ND 3.4 0.1 
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 
23,4,7,8-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 
1,23,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
Total HpCDF 
OCDF 

Total TEQ Concentration 

INTERNAL STANDARDS 

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

ND
 
ND
 
4.9 
ND 
ND 
ND 
ND 
15 
10 
ND 
22 
19 

PERCENT 
RECOVERY 

80 
77 
67 
77 
80 
75 
76 
58 
68 

0.81 
0.96 

1.3 
1.2 
1.2 
0.33 

0.05 
0.5 

0.1 
0.1 
0.1 
0.1 

0
0 

0
0
0
0
 

0.83 
0.01 
0.01 

0.0001 

RECOVERY 
LIMITS 

40 - 135 
40- 135 
40-135 
40 -135 
40-135 
40-135 
40-135 
40- 135 
40-135 

0.100000 
0 

0.001900 

311.099900 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dtoxins/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 el at, 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: 2108315 

Lot-Sample #...: G2G230229-013 Work Order #.„: E46P41AC Matrix™: SOLID
 
Date Sampled...: 07/19/02 Date Received..: 07/23/02 Instrument: 6D5
 

Prep Date—: 07/31/02 Analysis Date.: 08/07/02 Units.-..: pg/g
 

Prep Batch #...: 2212453 Dilution Factor: 1 % Moisture: 17
 

DETECTION TEF TEQ 
UMIT FACTOR CONCENTRATION PARAMETER RESULT 

2,3,7,8-TCDD 57 57.000000 
Total TCDD 59 
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 HxCDD 3.1 
1,2,3,4,6,7,8-HpCDD 18 0.01 0.180000 
Total HpCDD 35 
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 2.3 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 3.4 0.01 0.034000 
1,2,3,4,7,8,9-HpCDF ND 0.29 0.01 0 
Total HpCDF 3.4 
OCDF ND 4.9 0.0001 0 

Total TEQ Concentration 57313000 

PERCENT RECOVERY 
RECOVERY LIMITS INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 81 40 - 135
 
13C-l,2,3,7,8-PeCDD 72 40 - 135
 
13C-l,2,3,6,7,8-HxCDD 72 40 - 135
 
13C-l,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-l,2,3,7,8-PeCDF 76 40-135
 

63 40- 135
 
95 40- 135
 

0 
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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 «aL, 1998). 

CON Confirmation analysis. 

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

Lot-Sample #-.: G2G230229 - 01 4 
Date Sampled...: Q7/ 1 9/02 

Prep Date—: 07/31/02 
Prep Batch #...: 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 
I3C-l,2,3,7,8-PeCDD 
13C-l,2,3,6,7,8-HxCDD 
13C-l,2,3,4,6,7,8-HpCDD 
13C-OCDD 
13C-2,3,7,8-TCDF 
I3C-l,2,3,7,8-PeCDF 
13C-l,2,3,4,7,8-HxCDF 
13C-l,2,3,4,6,7,8-HpCDF 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2108316 

Work Order #„.: E46P5 1 AC Matrix....: SOLID 
Date Received..: 07/23/02 Instrument : 6D5 
Analysis Date..: 08/07/02 Units : Pg/g 
Dilution Factor: ] % Moisture: 22 

DETECTION TEF TEQ 
 LIMIT FACTOR CONCENTRATION RESULT

140 i$ 1 140.000000 
UQt& 
ND 0.80 1 0 
ND 0.80 0 
ND 0.94 O.I 0 
ND 2.5 O.I 0 
ND 2.6 0.1 0 
10 
41 0.01 0.410000 
77 
210 0.0001 0.021000 
0.76 CON J 0.1 0.076000 
2.9 
ND 0.50 0.05 0 
ND 0.60 0.5 0 
ND 1.8 0 
ND 1.4 0.1 0 
ND 0.73 0.1 0 
ND 0.82 0.1 0 
ND 0.17 0.1 0 
4.7 
5.4 J 0.01 0.054000 
ND 0.46 0.01 0 
11 
10 J 0.0001 0.001000 

140.562000 

PERCENT RECOVERY 
RECOVERY LIMITS 

81 40-135 
69 40-135 
71 40 - 135 
97 40-135 
97 40-135 
72 40- 135 
77 40 - 135 
63 40-135 
92 40-135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 2108316
 

Notes: 

WHO TEFs Tor human risk assessment based on the conclusions of the World Health Organization meeting in Stockholm, Sweden. 15-18 June 1997 
<Van den Berg ctiL. 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: 2108318 

Lot-Sample #_: G2G230229 - 01 6 Work Order #_: E46QK1AC Matrix.™: SOLID 
Date Sampled-: 07/19/02 Date Received..: 07/23/02 Instrument : 6D5 
Prep Date™: 07/31/02 Analysis Date-: 08/07/02 Units—: Pg/g 
Prep Batch #...: 2212453 Dilution Factor: l % Moisture: 12 

DETECTION TEF TEQ 
 UM1T FACTOR CONCENTRATION PARAMETER RESULT

2,3,7,8-TCDD 3.3 i&> 1 3.300000 
Total TCD0 5.7 f,fy 
1,2,3,7,8-PeCDD ND 0.65 1 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 0.1 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 0.01 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-l,2,3,7,8-PeCDD 55 40-135 
13C- 1,2,3,6,7,8-HxCDD 53 40-135 
13C-l,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 
13 C- 1,2,3,4,6,7,8-HpCDF 68 40- 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2108318 

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 aU 1998). 

CON Confirmation analysis. 

J Estimated result. Result is less than the reporting limit. 
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Lot-Sample »._: G2G230229 - 01 7
 
Date Sampled...: 07/19/02
 
Prep Date—: 07/31/02
 
Prep Batch #...: 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-l,2,3,4,6,7,8-HpCDD
 
13C-OCDD
 
13C-2,3,7,8-TCDF
 
1 3 C- 1,2,3,7,8-PeCDF
 
13C- 1,2,3,4,7,8-HxCDF
 
13C-l,2,3,4,6,7,8-HpCDF
 

LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2108319
 

Work Order #...: E46QP1 AC Matrix—: SOLID 
Date Received..: 07/23/02 Instrument: 6D5 

Analysis Date..: 08/07/02 Units.-..: Pg/g
 
Dilution Factor: ] % Moisture: 38
 

DETECTION TEF TEQ 
FACTOR CONCENTRATION RESULT UMIT 

1900 £0 ^ 1 1,900.000000 
1900 tb 
9.9 1 9.900000
 
27
 
10 0.1 1.000000 
28 0.1 2.800000 
34 0.1 3.400000
 
200
 
730 0.01 7.300000
 
1200
 
4800 0.0001 0.480000
 
12 CON 0.1 1.200000
 
130
 
5.9 J 0.05 0.290000 
15 0.5 7.500000
 
240
 
20 0.1 2.000000 
14 0.1 1.400000 
15 0.1 1.500000
 
ND 0.66 0.1 0
 
310
 
61 0.01 0.610000 
6.0 J 0.01 0.060000
 
140
 
110 0.0001 0.011000
 

1,939.451000 

PERCENT RECOVERY
 
RECOVERY LIMITS
 

63 40- 135
 
58 40-135
 
56 40-135
 
68 40-135
 
46 40-135
 
58 40-135
 
55 40-135
 
46 40- 135
 
62 40-135
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 2108319
 

Notes: 

WHO TEFs for human risk assessment based on UK 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. 

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: 2108320
 

Lot-Sample #„: G2G230229 - 01 8
 
Date Sampled-: 07/19/02
 

Prep Date.-..: 07/31/02
 
Prep Batch #„.: 2212453
 

PARAMETER 

2,3,7,8-TCDD 
Total TCDD 
1,2,3,7,8-PcCDD 
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-l,2,3,7,8-PeCDD
 
13C-1, 2,3,6 ,7,8-HxCDD
 
13C-l,2,3,4,6,7,8-HpCDD
 
13C-OCDD
 
13C-2,3,7,8-TCDF
 
13C-l,2,3,7,8-PeCDF
 
13C-l,2,3,4,7,8-HxCDF
 
13C-U3,4,6,7,8-HpCDF
 

Work Order #~
 
Date Received..:
 

Analysis Date..:
 

Dilution Factor:
 

RESULT 

1200 6& A 
1300 £b 
11 J 
28
 
19
 
57
 
47
 
310
 
1400
 
2600
 
1 1000 3" ji
 
6.2 XTON
 
130
 
ND
 
8.1 J
 
260
 
21
 
18
 
12
 
ND
 
340
 
210
 
16
 
600
 
790
 

PERCENT 
RECOVERY 

' 78
 
72
 
74
 
78
 
46
 
68
 
76
 
64
 
78
 

: E46QT1AC Matrix....: SOLID 

07/23/02 Instrument: <5D5 

08/07/02 Units-...: pg/g 

% Moisture: 49
 1
 

DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRATION 

1 1,200.000000 

1 11.000000 

0.1 1.900000 
0.1 5.700000 
0.1 4.700000 

0.01 14.000000 

0.0001 1.100000
 
0.1 0.620000
 

4.5 0.05 0 
0.5 4.000000
 

0.1 2.100000
 
0.1 1.800000
 
0.1 1.200000
 

0.70 0.1 0 

0.01 2.100000 
0.01 0.160000 

0.0001 0.079000 

1,250.459000 

RECOVERY 
LIMITS 

40- 135
 
40- 135
 
40-135
 
40-135
 
40-135
 
40-135
 
40-135
 
40-135
 
40-135
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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, 15-1$ June 1997 
(Van den Berg et *L, 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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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Lot-Sample #._: G2G230229 - 019
 
Date Sampled...: 07/19/02
 
Prep Date-....: 07/31/02
 
Prep Batch #...: 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 
23,7,8-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-l,2,3,7,8-PeCDD
 
13C-l,2,3,6,7,8-HxCDD
 
13C-L2,3,4,6,7,8-HpCDD
 
13C-OCDD
 
13C-2,3,7,8-TCDF
 
13C-l,2,3,7,8-PeCDF
 
13C-l,2,3,4,7,8-HxCDF
 
13C-l,2,3,4,6,7,8-HpCDF
 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2108321
 

Work Order #...: E46QX1AC Matrix™.: SOLID 
Date Received..: 07/23/02 Instrument = 6D5 
Analysis Date..: 08/07/02 Units—: Pg/g
 
Dilution Factor: ] % Moisture: 39
 

DETECTION TEF TEQ 
 L1MIT FACTOR CONCENTRATION RESULT

280 fc# 1 280.000000
 
290 $&
 
ND 2.9 1 0
 
4.8 
ND 3.1 0.1 0 
12 0.1 1.200000 
11 0.1 1.100000
 
77
 
240 0.01 2.400000
 
440
 
1800 0.0001 0.180000
 
5.3 CON 0.1 0.530000
 
43
 
ND 3.6 0.05 0
 
4.9 J 0.5 2.500000
 
55
 
7.6 J 0.1 0.760000 
6.7 J 0.1 0.670000 
6.6 J 0.1 0.660000
 
ND 0.39 0.1 0
 
100
 
47 0.01 0.470000 
4.2 J 0.01 0.042000
 
120
 
97 0.0001 0.009700
 

290.521700 

PERCENT RECOVERY
 
RECOVERY LIMITS
 

58 40-135
 
54 40- 135
 
45 40- 135
 
53 40- 135
 
46 40- 135
 
55 40-135
 
55 40-135
 
40 40- 135
 
47 40- 135
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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, Sweden. 15-18 June 1997 
(Van den Berg et aU 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 #...: E46QO 1 AC Matrix....: SOLID
 
Date Sampled...: 07/ 1 9/02 Date Received..: 07/23/02 Instrument = 8D5
 
Prep Date™..: 07/31/02 Analysis Date..: 08/09/02 Units—: Pg/g
 
Prep Batch #...: 2212453 Dilution Factor: ] % Moisture: 35
 

DETECTION TEF TEQ 
FACTOR CONCENTRATION PARAMETER RESULT 

2,3,7,8-TCDD 130 £0 I 130.000000 
Total TCDD 130 Ub 
1,2,3,7,8-PeCDD ND 2.3 1 0 
Total PeCDD ND 2.3 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 3.2 0.01 0 
Total HpCDF 110 
OCDF 92 0.0001 0.009200 

Total TEQ Concentration 136.219200 

PERCENT RECOVERY 
RECOVERY LIMITS INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 88 40- 135 
13C-l,2,3,7,8-PeCDD 70 40-135 
13C-l,2,3,6,7,8-HxCDD 65 40- 135 
1 3C- 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 
BC-U^S-PeCDF 72 40-135 
13C-l,2,3,4,7,8-HxCDF 60 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 70 40- 135 

0 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 2108322
 

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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TABLE 3 

SUMMARY OF PERFORMANCE EVALUATION SAMPLE RESULTS 


ADDITIONAL SAMPLING - DIOXIN DELINEATION 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


AQUEOUS SOLID 
PE 

Standard 
PE 

Sample Result 
PE 

Standard 
PE 

Sample Result 
PE 

Sample Result 
Range of 

Expected Values 
, 

Location ID CMS-DEL-PEAQ CMS-DEL-PEAQ NA CMS-DEL-PES 1 CMS-DEL-PES2 NA 
Sample ID 2108401 2108401 NA 2108402 2108342 NA 

Sample Date NA NA NA NA NA NA 
Sample Time NA NA NA NA NA NA 

Sample Depth NA N/A NA N/A N/A N/A 
Laboratory CIL STL elL STL STL CIL 

Lot Number 34761-95 G2G 19028 I MAR-21985-85-A G2G230229 G2G240279 MAR-21985-85-A 
Lab. Number NA 013 EDF-2513 021 020 EDF-2513 

Date Dioxins/Furans Analyzed NA 07/27/2002 NA 08/08/2002 0811112002 NA 
Constituent TEF pglL pg/L pg/g pg/g pglg pglg 

2,3,7,8-TCDD 1.000 15000 8100 E 500 500 E 470 E 260 - 670 
Total TCDD NO 8100 NO 500 470 
1,2,3,7,8-PeCDD 1.000 NO <12 1000 1100 940 560 - 1370 
Total PeCDD NO <12 NO 1100 940 
1,2,3,4,7,8-HxCDD 0.100 6000 2400 1000 840 810 500 - 1290 
1,2,3,6,7,8-HxCDD 0.100 15000 8100 1000 1000 940 520 - 1210 
1,2,3,7,8,9-HxCDD 0.100 NO <42 1000 1000 1000 460 - 1330 
Total HxCDD NO 11000 NO 2900 2800 
1,2,3,4,6,7,8-HpCDD 0.010 20000 8700 1500 1500 1300 710-2070 
Total HpCDD NO 8700 NO 1500 1400 
OCDD 0.0001 30000 12000 2500 4100 E 3500 D 1980 - 5030 
2,3,7,8-TCDF 0.100 7000 4600 CON E 500 440 CON E 450 CON E 260 - 640 
Total TCDF NO 4800 NO 500 450 
1,2,3,7,8-PeCDF 0.050 5000 3000 1000 1100. 920 590 - 1150 
2,3,4,7,8-PeCDF 0.500 NO <3.2 1000 950 820 410 - 1310 
Total PeCDF NO 3000 NO 2000 1800 
1,2,3,4,7,8-HxCDF 0.100 NO <13 1000 1100 940 530 ~ 1230 
1,2,3,6,7,8-HxCDF 0.100 ND <14 1000 1200 1100 340 - 1560 
2,3,4,6,7,8-HxCDF 0.100 ND <27 1000 1200 1200 480 - 1350 
1,2,3,7,8,9-HxCDF 0.100 NO <3.7 1000 1200 1200 390 - 1260 
Total HxCDF NO 27 NO 4600 4500 
1,2,3,4,6,7,8-HpCOF 0.010 10000 5000 1500 1500 1200 520 - 2010 
1,2,3,4,7,8,9-HpCOF 0.010 NO <3.4 1500 1500 1200 250 - 1980 
Total HpCDF NO 5000 NO 3000 2400 
OCDF 0.0001 NO <4.3 2500 3000 2000 1170 - 3330 



TABLE 3 (continued) 

SUMMARY OF PERFORMANCE EVALUATION SAMPLE RESULTS 


ADDITIONAL SAMPLING - DIOXIN DELINEATION 

CENTRED ALE 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) 
pglL = 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 

I 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) 

Lot-Sample #...: G2G230229 - 02 1 
Date Sampled.-: 07/19/02 

Prep Dale—: 07/31/02 
Prep Batch #„.: 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 
23,7,8-TCDF 
Total TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCDF 
1,23,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
23,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
Total HxCDF 
1,23,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
Total HpCDF 
OCDF 

Total TEQ Concentration 

INTERNAL STANDARDS 

13Cr2)3,7,8-TCDD
 
13C-l,2,3,7,8-PeCDD
 
13C-l,2,3,6,7,8-HxCDD
 
13C-l,2,3,4,6,7,8-HpCDD
 
13C-OCDD
 
13C-2,3,7,8-TCDF
 
13C-l,2,3,7,8-PeCDF
 
13C-l,2,3,4,7,8-HxCDF
 
13C-l,2,3,4,6,7,8-HpCDF
 

RESULT

500
500 
1100 
1100 
840 
1000 
1000 
2900 
1500 
1500 
4100
440
500 
1100 
950 
2000 
1100 
1200 
1200 
1200 
4600 
1500 
1500 
3000 
3000 

Client Sample ID: 2108402 

Work Order #...: E46Q1 1 AC 
Date Received-: 07/23/02 

Analysis Date-: 08/08/02 
Dilution Factor: ] 

DETECTION 
 UMIT 

E 

E
 
 CON E
 

PERCENT 
RECOVERY 

78 
62 
81 
99 
72 
82 
74 
81 
101 

Matrix..-: SOLID 
Instrument •• 6D5 
Units—: Pg/g 
% Moisture: Q.O 

TEF 
FACTOR 

1 

1 

O.I 
0.1 
0.1 

0.01 

0.0001 
0.1 

0.05 
0.5 

0.1 

0.1 
0.1 
0.1 

0.01 
0.01 

0.0001 

RECOVERY 
UMITS 

40-135 
40- 135 
40-135 
40 - 135 
40- 135 
40-135 
40- 135 
40 - 135 
40- 135 

TEQ 
CONCENTRATION 

500.000000 

1,100.000000 

84.000000 
100.000000 
100.000000 

15.000000 

0.410000
 
44.000000
 

55.000000 
480.000000 

110.000000
 
120.000000
 
120.000000
 
120.000000
 

15.000000
 
15.000000
 

0300000 

2,978.710000 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Dioxins/Furans, HRGC/HRMS (8290)
 

Client Sample ID: 2108402
 

Notes: 

WHO TEFs for human risk assessment based on (he 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. 
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LOUREIRO ENGINEERING ASSOCIATES, P.C.
 

Lot-Sample #...: G2G230229 - 007 
Date Sampled...: 07/19/02 
Prep Date—: 07/26/02 

Prep-Batch #.-: 2207466 

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-l,2,3,7,8-PeCDD 
13C-l,2,3,6,7,8-HxCDD 
13C-1 ,2,3,4,6,7,8-HpCDD 
13C-OCDD 
13C-2,3,7,8-TCDF 
13C-l,2,3,7,8-PeCDF 
13CA,2,3,4,7 $-HxCDf 
13C-1,2,3,4,6,1, $-HpCD¥ 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2108309 

Work Order*™: E46PQ1AA Matrix™.: WATER 
Date Received..: 07/23/02 Instrument: 8D5 
Analysis Date..: 08/01/02 Units : Pg/L 
Dilution Factor: 1 % Moisture: 

DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRATION RESULT 

12 1 12.000000 
12 
ND 0.87 1 0 
ND 0.87 0 
ND 0.51 0.1 0 
ND 0.55 0.1 0 
ND 0.48 0.1 0 
ND 1.2 0 
ND 2.7 0.01 0 
ND 2.7 0 
ND 20 0.0001 0 
ND 0.57 0.1 0 
ND 0.57 0 
ND 0.47 0.05 0 
ND 0.46 0.5 0 
ND 0.57 0 
ND 0.40 0.1 0 
ND 0.41 0.1 0 
ND 0.42 0.1 0 
ND 0.44 0.1 0 
ND 0.44 0 
ND 1.0 0.01 0 
ND 0.33 0.01 0 
ND 1.0 0 
ND 4.2 0.0001 0 

12.000000 

PERCENT RECOVERY 
RECOVERY LIMITS 

68 40 - 135 
59 40-135 
69 40-135 
62 40- 135 
70 40-135 
56 40-135 
63 40 - 135 
69 40-135 
73 40 - 135 
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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, 15-1S June 1997 
(Van den Berg el aL, 199S). 
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