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DIOXIN DATA VALIDATION REPORT 
USEP A REGION I - TIER III 

G2D130158 
Severn Trent Laboratories, Inc., West Sacramento, CA 
Centredale Manor 
May 21,2002 

Superfund Rccoru,~ '- 'eillu 

SITE: Ce.n-±ced~"le ___ 
BREAK: ~R='~'~~)_~____ 
OTHER: 35 =1 q-7= 

18/SoiV21 02228, 2102229, 2102230, 2102231, 2102232, 2102233, 2102234, 
2102235, 2102236, 2102237, 2102238, 2102239, 2102240, 2102241, 2102242, 
2102243,2102244,2102245 
IIPE Soi1l21 02252 
IIPE Aqueous/2102253 

A Tier III validation was performed on the dioxin/furan analytical data for eighteen soil samples, 
one soil PE sample and one aqueous PE 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 
DioxinlFuran 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. 

* • InternallClean-uplRecovery Standards. 

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

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

* • Toxicity Equivalency (TEF) and Isomer Specificity. 

* • Required Sample Reruns & Second Column Confirmation. 
• Dilutions.* 

* All criteria were met for this parameter. 
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NA Not Applicable. 

Overall Evaluation of Data and Potential Usability Issues 

DioxinlFurans: 

Dioxinlfuran sample results were qualified as follows: 

• 	 1234678-HpCDF and OCDF have been qualified (1) in sample 2012235 due to low 
matrix spike recoveries. 

• 	 2378-TCDD has been qualified (J) in samples 2012229 and 2102230 due to poor field 
duplicate precision. 

• 	 2378-TCDF has been qualified (J) in samples 2012244 and 2102245 due to poor field 
duplicate precision. 

• 	 The concentration of several analytes in several samples exceeded the linear range of the 
initial calibration curve but according to the case narrative, did not saturate the instrument 
detector. The laboratory flagged these results with an (E) and the reviewer further 
qualified as estimated (J). 

Matrix Spike Analysis 

MSIMSD Sample ID: 2012235 

Compound MS%R MSD%R RPD Action 
1234678-HpCDF 57% Ok Ok JIUJ 

OCDF 38% Ok Ok JIUJ 

• 1234678-HpCDF and OCDF have been qualified (1) in sample 2012235. 

Field Duplicate Analysis 

2102229 2102230 
6.5 14 

RPD Action 
73% J 

• 2378-TCDD has been qualified (J) in samples 2012229 and 2102230. 

2102244 2102245 
4.1 7.2 

RPD Action 
55% J 

• 2378-TCDF has been qualified (J) in samples 2012244 and 2102245. 
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Additional Comments 

• The concentration of several analytes in several samples exceeded the linear range of the 
initial calibration curve but according to the case narrative, did not saturate the instrument 
detector. The laboratory flagged these results with an (E) and the reviewer further 
qualified as estimated (1). 

• An aqueous PE sample (2102253) and a soil PE sample (2102252) were analyzed with 
this project. According to the client, Cambridge Analytical Isotopes did not provide a 
range ofvalues for the aqueous PE sample. A range of expected values was provided for 
the soil PE sample 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 both 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, 

rc:MD~ 
NanCYWea~ 
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 mayor 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 t Site: N3me::(~nfredgl( 'IYlal101 
O:l(;l Review Worksheets Reference Number: ---- 

DIOXIN DATA REVIEW WORKSHEET 
(LOW or HIGH RESOLUTION) 

The Region 1. EPA-'NE Pala Validalion functional Guidelines- for tvalua[in a Qio:dnlFuran Analvses. November 1993 
and Regjon l. EP.'\·NE Para Validation functional Guidelines for Evaluating Environmemal Anal"'5~ December 1996 
were used [0 evaluate (he data and/or approved modificl[ions (0 [he Functional Guidelines were used to evaluate the 
dala_ (Attach modified criteria from EPA approved QAPjP or amendment to QAPjP). 

The general criteria used to detennine the performance were based on an examinacion of: 

• 	 Over.lll Evaluation o( Data • Laboratory & Field Dupliotc AJlalysis 
D~t:t Completeness fntcmJJ/Clc:lO-up/Rccovery Sund:ltds 

• P:~::erv;uionITccnniol Holding Times • SW191c An:uy~is J.: (dc:mitiacion

• PE SamploJAccur.ley Chcel: S;unplc QU:lOlil:ttion & TouJ Homolo!:ues•• Window Defining Mix • Estimated Detection Limit (EDL) ok Estimated \oi:L.~imum Possible


• Inilbl & Continuing CJJihr.nions Conc:::nr:t!ion (EYlPC) 


• Chromato;r.1phie Resolution • Til:tici:y Equiv:uency Factor (TEf) &; (somer Spceilicic:


• 	 (nsl.nlmen( Scnsitivicy ClIed: • Required Sam9Je Reruns J.: Second Column Contirmation 
Blanlcs Dilutions

• Matrix Spikc Analysis 

Ddinition of Qualifiers: 

A - Acceptable data 
J - Approxima(e data due (0 qualiry concrol crire:ia 
R - Reject data due to qualiry concrol criteria 
U • Result not detected 
EB - Compound detected in Jqueous equipment blank associatc:d with 50iVsediment samples 

Date: H~~ 2(, Z(j) L 
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Region 1 

Data Review Worksheet - (Low .and High Resolution) 


I. DATA COMPLETENESS 

MISSING fNFORMATION DATE LAB CONTACTED DAIE RECEIVED 

AU cr;f{t/(A w-fif rne±

Oate:S/21/0L 
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Region I 

Data Hevicw Workshect • (Low und IIigh Rcsoilltion) 


II. PRESERVATION AND II0LDING TIMES 


Samplcr.::1(; COlllrany: Loureiro ConlaCled Yes No DLlIt:: ___ 


I. eife,,", s'llllph: Illllllbcrs wilh cxcccded fo~I~1 floldillg IiIlICS or oll::d prcscl'vllIioll. 

S;lIl1pk NII",h.:r M;lIri~ Preserved YIN 1);11': S;lIl1pkd 1);llc blraclcd 1);llc AllalYLcd AClioll 

:L I02-2-28 So; L N '7111/02 4115/0.) i.J12 f(/() L k)o~e. 
J.lo2z.z'l I 

I I II 

;;l{ 0 2.2;~o I( I, 

2.. (622 31 I 1/ II 

2-102232 /1 1/ 

2-lol23_3 I II / ( i 

l/02-23i " /I 

2-/ o2Z.~S I, /I 

2/0L~ i/~CJ/D L 
! 

I' i 

210l23q. II 
" ! 

2/02.230 f, II I 
J/OL~5~ I, '-1/2. ~/ () l-. 

2/02'2-'--/0 . I, /-ilZ!l/6'
'?-I 02-2. Lf I II L(/J..'1/o2.. 

2/0 Z2_Lf_2 I, II I 
llO2243 I, f( 

2/0'-l4~ 
II I, 

L I () l:Z. <-16 .., , , f /1 ~ 

valid"orl~ ~~ 
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Region I 

/)ullJ Cleview Worksheet· (Low nnd Hieh Resolution) 


II. rnESEnVATION AND IIOLDING TIMES 


S~mplcr: -::r( COlllrany:loU(eifO COlllneled Yes No DUlt: 

E~, -- 

I, Ci/'("/~' S:lIilPk' Illlnlbl.!l's lI'illi C,\ccc(kd conlr;Q1 holding lilllcs (II' ol11illc(/ prcscrvnli(lll, 

AClinn(laic EXlraclcll Ihle AllalY'wlS:lIlIpk N'"lIhc( M:urix I'r~s~r\'cll YIN Ihl~ S:lIl1l'lcll 

2- (O '2252 I,-ll).. 't/ u2 NO~'-l/2S /02So: ~ '-I11I/oJ-N 
J, '-I/I/./OJ 4t7/0221 () l25~ J"A~lL£.olJS 

Dale:..5J2-r/0 2
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Region I 
Dlltll HevielV Workslleet- (LolV anulligh Resoilition) 

Ill. ACCURACY CHECK (Performance Evululliion Reslilts) - Lisl ul/ UllulylCS Ihll! ure outside criteria. 

SOC No:6lDI30I~ASE/rIWJECT No:Q&n1red~ NCu\.tSil-

Ar~ more Ihilll Oll~·hill( of Ihe PES llllalylcs wilhill crileria (or eilc/) pilrillllt!ll:r 

I'C S~IIIJlI~ N"'lIlJ~( AII1Jl"I~ N"lIIlJ~r T)'Jl~ ufl'ES Mallix 1\lIal)'l~ <':l1n~ 1I~l:illll I EPA Nu,,·!:I'" PES SOlllples AfI'cClclJ AClion 
PES Scnc~s' Sc",\:s· • 

f6F f,tJ AC '  LCS So{,'d _~/v-l<- 2R.tJK.. iM-I<fO ') - au SO (,' I) /V~ 
E 'iJC Plite - L'(!S YaiPA .CUJ i I" 

vtfl~ y-rv, 'J..i1.. 
0lL 

(~)f)-I Cfo 1 - CU-!. cJ~ M~ 

For Region I PESs indica Ie Ihe Region I PES Score Report ReslIlIs: AClioll Low; AClionlligh; TCL MISS; TCL CONTAMINANT 


•• for Non-EPA PESs inuiclIle III\! Non-EPA PES Score: PES COMPOUND MISS; PES COMPOUND CONTAMINANT; PES COMPOUND lilT (% Recovery Limils) 


Dale: Sly!J2.. 
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Region I 
011111 Heview Worksheets· (LolV or High Resolutloll) 

V. INITIAL ANT) CONTINUING CALI ORATIONS 

Va. INITIAL CALIDRATION 

n~le IIISitumcnl COlllpollnl! 'IoRSn Inn SIN ItT Rcsollilion Samples AClion 
or File N¥IIIC HUlio Affcclcl! 

I('AL 

'h~q, 0) J bA Po'll D2 rzu (J!r1t~(~ (JIL t2)) aU (}j{ 0)} Mtft< (£,t(t5k. a0 ~k~f)~ l)/Ao 
ifb1j lJ:J. ::21 Af 025])5 (~ I , 

II I' . (I I, (, I, I, 
II 'I 

i/~/{J;). d.3Af025lJS '. 

JjfJ-~fD).. J1-APOIsi>5 : 

1'1, )-~ u)... ) i APQ]S/J lj 
I~/ t,' /Jd ().5NiZf}).ID2 
TZ37b~14 )3 APoJ.5lb ( <II <b \Y 

<( II~ 0). I1APO)/DL ID tJ 'i cb ~ 

31 ~/' f}J J./ f4R o~5j)5 I , l J 47 J 'jj 

" Mef'('ommenli, ~ ~ • f)}Uve
. { "'

Dale: ___5121 )_C>2
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Region I 

Dala Heview Worksheets· (Low or Higll Hesolullon) 


V. INITIAL ANn CONTINUING CALlOI1ATIONS Conlillllcd 

Vb. CONTINUING CALIBRATION 

j)~IC InSlIIlIl"1I1 COIiIPOIIIIU ',~Il lOll SIN HT n~;Ohllioll Sa\lllll~s AClion 
of I'ik N~III~ H~lio Ani:cl~1l 

CCAI. 

4/.Lq/ oJ... ').~ft Po 2//)2 oj!iJr74!tk oIL ri1IW {l1jole M cfle t(,I.)JtL OM \ a f.t-o/~ Al.tfk.tL 
14JJ)1f0;1 ;J.:}f/PQ)5J)5 '( I /( II f ( 1/ 

/ 
I/1 

tjt;~1oj. :;:/APa25DS 1 I ( 

<j .)110;1 JjA p025JD 11 ~ ~ .. 
'-I 1(( /0-') rrAPp·-1 Dl.. t/ 

I i 1to 

t/lo {() ).... J1PI poz 8505 ~ ~ J 4 p J 
I 

I 
I 

Commcnll: M ~~ ~ V11e-t· 

I 

, 

I 
I 

Dale: 5/2-( /0 2
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Region I 

Data Review Worksheets - (High Resolution) 


VI. 	 COLUMN PERFORMANCE RESOLUTION CHECK 

D3te:_____ ID:.______ 

Was the chromatographic resolution of the TCDDfTCDF isomers and the ns calculated for each 12 hour 

period? 

% Valley ___-TCDD'----TCDD-----	 (QC Limit s 25%) 

___-TCDF!___-TCDf_____ 	 (QC Limit s 50%)% Valley 

For OB-225 columns: 

% Valley ___-TCDD'___-TCOD...:./_/_·'____ 	 (QC Limit s 25%) 
_// 

% Valley ___.TCOF:___-TCDF_____ 	 (QC Limit s 50%) 

ACTIONS: 

A. 	 If the GC resolution criteria do not meet specifications. the positive hits will be qualified as "J", All tetras and hexas (for both c' 
and furans) witl be qualified. The heptas are not believed \0 be affected. OCDO and OCOF are not affected as there is only ", .•e 
isomer in each group. No action is laken for non-detec:s 

B. 	 The criteria for chromatographic resolurion must be mer for 311 standards and the reviewer must use professional judgement on the 
severity of rhe problem and its <!ffeer on ;ne (inal results. 

Date: 
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Region J 
Data Review Worksheets - (Low and High Resolution) 

Vila. BLANKS ANALYSIS 

Was il Illethod blilllk prepared illld allalyzed for each Illiltrix prior to tlllalysis of stlillple? Yes rri- No l ] 

List the blank contamination below. 

Samrler:::Ji~C,,--___ Company: LOLl (eiYV l(j--" Contacted: Yes No Dnte:__ 

I. Laboratory: Method and Instrument Blallks 

Dare Extrilcted Dilte Amtlyzed Miltrix Sample No. Illstrument Compound Conc. (units) 
(Bialik Type) 

4/2510) 4/:r;/o;... <~-1J; L £0 Fbklf]A ~{(G( /t-{flNS ~)- ];eke l ..
4/11tJ (0 ?- t..t/12(tJ) I,J~ EX/CP/A-A J w IJrJlt)-lJe/4; -f -

2. Field: Equipment (Rinsate) Blanks 
,/ 

.' 

Date Extracted //
/ Date Analyzed Matrix Sample No. 

(Blilnk Type) 
Instrument Compound Conc. (units) 

/' 
/

/
/

/ 

llC1u-WL.1A. Q0A 1 5[2(Validator: Dale:- 0 

http:llC1u-WL.1A


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Dlltll Review Worksheets· (Low nlld High Hcsotutloll) Continueu 

VClb, lJLI\f'IKS Af'lI\LYSIS 

1 

1 

1 

1 

1 

1 

("o"'roulld lYl"e (If IJ:II~ lI!;mk M~~ ('III Ii: , I\'Ijull I.c\'d SnJUI'lc~ II Ifeeled IIction 

Illallk S:lII,plcl()rig.i',alcll (1IIIils) (1I11i1S) 

II ......... 
// 

f'
f~ / 

.-...0)" 
I /

lP /
/ 

/
/ 

1 

1 

1 

1 

1 

1 

1 

ACTIONS: 

A.. 	 If no blllnk iJ Nn with a f'Uliculllf mMrix, Ihe nOll-detected resull.t should be acc:el"t~d whhou( q\l~lifying Iile dlltll 811d tile rosilivc hits shoull) be flagged· J", If ,II samples h~ve Ihe Unit hiU wilh simil., eon"nlrali 
and no blank iJ Nn, pr(l(esslonill judgment should be used 10 delermille If "II results should he rejected "R", 

O. 	 If a blank h cOnlaminaled nbo\'e the ~f1~dn(d limiu. IIny snmplc hilS repnrted ilS hclmv Ihe nclion IeI'd Me 10 bc ,cpOlled liS nOIl·detected. ~{\d not included in Ihe TEr clllcuinlions, All oala Ihat Ire nol ,realer, Ill. 
times the blAnk aelion Icvel ale 10 be reporled a~ nOI\·delecl~d. If the detected nllnlyte is OCOf)!OCOr or a TOI~III()III(1logtle ftll daln Ihat arc not grentellhan 10 lilllU Ihe blAllk lie to be ICported u non·delccU, 

C. 	 If positive re!!llIs nrc dcltCIed in ~qU(OUS equipment (rillsMe) hlnllks nud the II~S()rillleu IHHI·nCjIlCQUS snmpics, (hellihe vnlidntor should Ong (1::13) Ihose dclecled compounds in the QHoei~led non· aqueous Simple! 

indi~Ble an indelcfminllte amounl of sampling error hilS pOlenlinlly arrecledlhe sample results. 

Valid"., ~UV~ 
IllS 
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Region I 

Data Review Worksheet - (Low :lOd High Resolution) 


VIII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

List :111 MSIMSD analytes thal are outside method QC acceptance criteria. Z10 l Z 3 5 

~ 

C\lmpoumJ MS '!'. MSD~~ RPD Method rx: LimitS Conccnl(;ltion ~'oRSD Action 

Rcc Rec 
-.r. Rec RPD Unsp;kcd MS MSD 

Sample 

2371-TCDD Of.~ D1A.. ol( 1~1'l-14-0 ~() A/MLe-
~378·TCDF 

I :!378-PcCDF 

12378-P:CDD 

!3~78·PcCDF 

123~7S-l-bCDF 

12.367S-HxCDF 

I 23478-HxCDD 

1 236iS-HxCDD 

123 789-H.~CDD 

2:;4678-H.~CDF I 
1:!3;g9-H~CDF I I r-----.. 

12346iS-HpCDF 151" I ok oK lJH4-o .30 ( II:JjL( J " 

O~ oil oU 00-(</D 36 I -Wlmp- ~12346 i:!-HpCDD 

I I I12J4jS9-HpCDF 

CCDD 0"" n)110- I Oi{ 60-(L(o 30 I IAJO)!I-s 
OCDF 38~ ok I 6lL bD--I,-{o I30 I I V:ri!1 u;' 

QC' ~LTrU.-r'S- /', -

" 17 

'/-. 

Default Limits: % Recovery ()O-I )0%). RPD ()O%) 

ACTIONS: • J<-Sof)! pLt. CJJyJCfo1t ~iU')1 . '/ <{ -FrnR.-b. 
. S,)".U Cf'llUJ,/-nd16Yl HI p ,iflov-f, 

[f recoveries are beyond 50-150%, recheck all calculations. Professionaf jud2ment should be used to fltg SkRI~dl. 
- t--e-o-u.l ~ IU>+ Vtl/; C{ fo-T "to R.. 

(()%~(YlS). 

Date: 5/2 t /OL 
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Region 1 

Data Review Worksheets - (Low or High Resolution) 


IX. 	 -tABORA I ORV AND FIELD DUPLICATES 

Was :1 duplic:1(e run for each matrix" Yes [ 

The RPO of e3ch :1nalyte detected must be within the 30% of the :1cceptance range for aqueous and 50% for solids. 

SAMPLE 10::2 {()lZ~ '1 DUPLICATE 10: Zt o213D 

C..,mpuund $:lmpk $:unplc EOL Ouplic:ltc Duplicatc EDL %RPD Action 

Cllnc. pO~C/~pq IUj EOL 2xEDL EDL 2xEDL 
~ 

~J73-TCOO Co 5 2.1 <-/.2. It..} 2.1 y. 2 :J3 /(7 ~ 

2J73·TCOF 2.(e. 2. I L/.2 3. ") 2 , 't.2 z..--1 No~ 
12J73-l'cCDF 

12J7s-r.:COD I 
:!3473-PcCDF 

1 23·r;'S·HxCOF 

123613-HxCDF 

123.J7S-HxCOO 

123673-HxCDO 

123739·H.~CDD 

23-16i3-HxCDF 

12J 739-HxCDF 

123-1673-HpCDF 5, I It( 5. , /0, 2 ~.3 I, 22 I Nt NoM.. 
1 23-l673-HpCDD 5,'1 II 22 :1.t-i II lZ 23 N~~ 
ID-I,S9-HpCDF 

OCDD ~I 21 Yz. 51 21 ~2. 3(;, IJO)VL 

OCOF I 

ACTIONS: 

If RPD is greater than 30% for aqueous or 50% for solids, flag all positive results "J" 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 concen£r.ltion. . 

Date:--"-S",,,/L-2:::...L...(.!.../_D=L'---_ 
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Region I 
Data Review Wod.sheets - (Low or High Resolution) 

lX. LABORATORY AND FIELD DUPLICATES 

Was :l duplicate run for each matrix':' Yes ( No h<l 

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

SAMPLE ID:2/ 0 Z-z. 'Il{ DUPLICATE ID:Z(OL7-L/5 

C"mpvund S:lmpk S:.mplc EOL 

EDL 2xEDL 

~J7S·TCOO I. L 
:!J7S·TCDF Ll/ I. 2 

12J7lI·PcCOF 

12J7lI·PcCOO 

:!347S-PcCOF 5.~ 
II. " 

I 23-1iS·HxCDF I', l.p 
I 2367S·H:tCOF 

123-17!\·HxCOO 

I 236i!\·H.-.:CDO 

1237S9·H:'(COD 

13-16iS·HsCDF 

12)7S9-HxCDF 

I 23-167S·HpCDF 1.3 II.~ 
123ol 618·HpCDO 5D 1I.c. 
1234 j S9·HpCDF 

OCDO 12
OCDF 

Oupliotc 

4,0 

/2. 
3.1... 

13 

Oupliotc EOL Action 

EOL 

/. I 

I. I 

5. :;
5,::} 

II 
II 

2xEDL 

2. z. /5 JJ_OhR 

/1, V 
/I,<f 

/I.tt .~ 

_. 
I 

I~o\}e 

II 

ACTIONS: 

If RPO is greater than 30% for aqueous or 50% for solids, nag all positive results H r and non-detects ··ur. Recheck all 
calculations if the duplicate precision is beyond the specified range. Professional judgement should be used to ascertain 
effect on (he final data despite sample concentr.ltion. . 

Date:_51~·...::2:"':'(..LI--=-o-=z.....,==--_ 
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Region I .' 

Dala Review Worl<shcels· (iligh l1esolulloll) 


Xb. INTERNAL STANOAR.O I1ECOVER.Y 


Recovery ACC.:pIUIlCC Criteria per Tuulc 10 ill ()io);ill Vulidulioll SOP; 

Sample Nos. 

11I1~rnal SI~nu"rU '1. R~~. SIN QC HDnu~ Acliull V.llec. SIN QC ltollee ;"11011 ";. It". SIN QC Ronic ;'cllon 
(~'l (~~) ('1.) 

"C,,·Ul&·TeOD V 
"C,,·217H·TCIIF / 
lie!l' 121 n·reC[)[) ./

V 

lie1/·1211 8 ·P,COF f'I h ./ 
~ 

"('.·1 H 18·PeC[)f \{ I flU l.---/
1--' . 

\.. v/"C11'11) 4 7 8 ·llxC[)[) \ 

r'r.. n~ .-/ 
,/ 

'Ie .12161&.Il~Cn[) 

IIC".11)789.llxCDD t ~ j/ 
~ ,/

"e:. ·12) 4 n ·llxC()i! /' 
/' 

lie ·12)6 n·llxCOF V' 

"e, ·121789·1(~erW /' 
"c, ·2H6n·llxCIW 

"('B·12)~ 6 7 8·llpG1lh 

"C, ·12Ho18·III,CIW 

"e, ·12H789·llpCO)' 

"e, ·ocnn . 
1I(,I,·nn·TCJ)[) 

Validalor: ~/~ Dale:: 512,( /6 2
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Region 1 

Data Review Worksheet - (High Resolution) 


XI. Sample Analysis :lnd Identific:ltion 


List :l1ly sample and analytes which did not meet identification criteria: 


r nVE ~"'ALYTES:-<A .. T RT : 
::J7S-TCOO 

::J1$-TCOF 

l:nl-l'cCDF 

~:-'cCDO /' 
:J~7J·'cCDF / 
,!).'$-HxCOF r-.. " / 
IlJ6,I4bCDF ~ hi rx '-oJ / 
1:::1. ll-HxCDO i" If-/v/ 
1!;611-HaCOO • \ /' 
r.21iS9-H."CCOO f\\TF / 
!.l'67l-K...<:OF 1117 [7 

"" /1:::I71'1-HxCDF 

IU"",;l-KpCOF / 
1::J~7l-HoCDO ./ 
':::I~n9-HoCOF ,v 
OCDD 

OCOf I 
I r.-rrE-'L"AL STAl'<OARDS vs ;U:COVERY STA=-<O.-\JU)S I 

"C-:::I~l-TCOO I I 
,·c-u,s-TCOf ! 
·'C·;:;71-PcCDO I 
··C·I:)7$-7cCOF I 
'''C.; :J41J·H.",CDO 

"C· I U6-;l-H..CDO 

"C·, !)471-HxCOF i 
·'C.'lJ67l-IbCDF 

''C.::::I 'I9.fbCDF I 
''C·::J~n-H..COF I 
''C.I!J46"-HoCDO I 
'·C·I2J'61S.HoCDF 

"C.I:::I.,I'l-HpCOf 

'':.ocoo I, 

·'O.!):,.TCOO I 
I II£CO"-cl\ Y STAl'<OAJU)S J 

I·'C":.1.&.TCOO 

I I I I I I l·'C.llJ7S9.IbCOO 

Date: 5/ 2 L /1J Z

11/98 



Region I 
Data Review Worksheets -(Low or High Resolution) 

XII. SAMPLE CALCULATION 

<-f () () 0OeD)) 

I lId.. S:L' 0 0 K I. 0 I K () . L( b X" I D 


Q x (A 1 + A ,) x D 
15 x )(

Concenc:ratio;] (ng/g) = 
(W or V) x (A x RR::1 

15 x 

2 . 5 ;< Q ! 5 ;( ( Hx! + H<,) x 0 
EDL = 


(W or V) 
 x RRF 
x 

El'1PC = 

(W or V) x ( Ais 1 + A, s,) x RRF 

]( 


where: 

Qi, Quanriry Cng) of appropriate internal standard added to sample before extraction. 

A~l/A~: Integrated areas of the n'-lo quanrit;)tion ions. 

A;,'/A;.: [nre~ra[ed are:J.S of the incernal standard quanritation ions 

W Weight (g) of sample extracted. 

V Volume (L) of sample extracted. 

RRF, Calcu la(ed rela(ive response factor from the continuing calibration. 

H I ~ H: Peak heights of the noise for the quamitation ions. 
H~: + H;.: Peak heights of the inrernal standard quantitation ions. 
D Dilution. 

Validaton Date: 5/.J- (10 2

11/98 



LOUREIRO ENGINEERING ASSOCIATES, P.c. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ill: 2102228 

Lot-Sample #_.: G2DI30158 - 001 Work Order II.••: EXWE4lAC Matrix.:'.: SOLID 
Date Sampled ... : 04/11102 Date Received •.: 04113/02 Instrument: 5DS 
Prep Datt ... _.: 04/25/02 Analysis Dale..: 04/28/02 Units.•...: pg/g 
Prep Balch #•••: 2115445 Dilution Faclor: % Moisture: 54 

DETECfION TEF TEQ 
LIMIT FACfOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 91 2.2 1.000 91.000000 
Total TCDD 120 2.2 
1,2,3,7,S-PeCDD ND 3.1 0.500 0 
Total PeCDD 27 11 
1,2,3,4,7,8-HxCDD ND 2.0 0.100 0 
1,2,3,6,7,8-HxCDD 5.8 J 11 0.100 0.580000 
1,2,3,7,8,9-HxCDD ND 4.6 O.lOO a 
Total HxCDD 49 11 
1,2,3,4,6,7,8-HpCDD 50 11 0.010 0.500000 

Total HpCDD 100 11 
OCDD 280 22 0.001 0.280000 
2,3,7,8-TCDF 17 CON 2.2 0.100 1.700000 

Total TCDF 250 2.2 
1,2,3,7,8-PeCDF 7.3 J 11 0.050 0.360000 
2,3,4,7,8-PeCDF 13 11 0.500 6.500000 

Total PeCDF 380 11 
1,2.,.3,4,7,3-HxCDF 12 11 0.100 1.200000 
I,2.,.3,6,7,8-HxCDF 12 11 0.100 1.200000 

2,3,4,6,7,8-HxCDF 12 11 0.100 1.200000 
1,2,3,7,8,9-HxCDF ND 1.5 0.100 0 
Total HxCDF 240 11 
1,2,3,4,6,7,S-HpCDF 34 11 0.010 0.340000 
1,2,3,4,7,8,9-HpCDF ND 3.4 0.010 a 
Total HpCDF 57 11 
OCDF 23 22 0_001 0.023000 

TOlal TEQ Concenlr:\t[on 104.883000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C·2,3,7,8-TCDD 80 40 - 135 
13C-l,2,3,7,8-PeCDD 81 40 - 135 
13C-I,2,3,6,7,8-HxCDD 86 40 - 135 
J3C-l,2,3,4,6,7,8-HpCDD 73 40 - 135 
13C-OCDD 74 40 - 135 
13C-2,3,7,8-TCDF 66 40 - 135 
13C-l,2,3,7,8-PeCDF 70 40 - 135 
\3C·l,2,3,4,7,8-HxCDF 77 40· 135 
l3C-l.2,3.4,6,7,8-HpCDF 77 40 - 135 

J)"8;}\\Dy 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102228 


Notes: 

TEl' values are cited in U.S. Environmental Protection Agency, (1989) Interim procedures for estimating risks associDted witll exposures to mixtures of chlorinated 
dibenzo-p-dioxins and ·dibenzofunms (COOs and COFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum. Washington. DC; 
EPN625f3-891O! 6. 

CON Confirmation analysis. 

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

G2D130158 STL Sacramento 916-373-5600 10 of 1778 



LOUREIRO ENGINEERING ASSOCIATES, P.C_ 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102229 

Work Order # ... : Matrix .... : 


Date Sampled._: 04/11102 Date Received ••: 04113J02 Instrument: 5D5 

Prep Datc-_.: 04/25/02 Analysis Date_: 04/28J02 Units ..... : pg/g 


Lot-Sample #.•• : G2Dl30158 - 002 EXWE51AC SOLID 

Prep Batch II•••: 2115445 Dilution Factor: % Moisture: 521 

DETEcrrON TEF TEQ
UMIT FACTOR CONCENTRAT10NPARAMETER RESULT 

2,3,7,8·TCDD 6.5 "f 2.1 1.000 6.500000 
Total TCDD 7.8 2.1 
1,2,3,7,8-PeCDD ND 2.1 0.500 0 
Total PeCDD ND 2.1 0 
1,2,3,4,7,8-HxCDD NO 1.3 0.100 a 
1,2,3,6,7,8-HxCDD ND 1.3 0.100 0 
1,2,3,7,8,9-HxCDD ND 1.2 0.100 0 
Total HxCOO NO 2.1 0 
1,2,3,4,6,7,8-HpCDD 5.9 J 11 0.010 0.059000 
Total HpCDD 11 11 
OCDD 41 21 0.001 0.041000 
2,3,7,8-TCDF 2.6 CON 2.1 0.100 0.260000 
Total TCDF 32 2.1 
1,2,3,7,8-PeCDF NO 1.3 0.050 0 
2,3,4,7,8-PeCOF ND 1.6 0.500 0 
Total PeCDF 21 11 
1,2,3,4,7,8-HxCDF NO 3.2 0.100 a 
1,2,3,6,7,8-HxCDF ND 1.6 0.100 0 
2,3,4,6,7,8-HxCDF NO 1.6 0.100 0 
1,2,J,7,8,9-HxCDF ND 1.2 0.100 0 
Total HxCDF 14 11 
1,2,3,4,6,7,8-HpCOF NO 5.1 0.010 0 
1,2,3,4,7,8,9-HpCOF NO 0.78 0.010 0 
Total HpCOF NO 5.1 0 
OCOF NO 4.5 0.001 0 

Total TEQ Concentration 6.860000 

PERCENT RECOVERY 
INTERNAL STANDARDS RECOVERY LIMITS 

J3C-2,J,7,8-TCDD 75 40 - 135 
I3C-l,2,3,7,8-PeCDD 79 40 - 135 
13C-I,2,3,6,7,8-HxCDD 84 40 - 135 
13C-l ,2,3,4,6, 7,8-HpCDO 72 40 - 135 
13C-OCOD 69 40 - 135 
J3C-2,3,7,8-TCOF 67 40 - 135 
13C-l,2,3,7,8-PeCDF 70 40 - 135 
13C-1,2,3,4,7,8-HxCDF 74 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 71 40 - 135 

~J
5\~dOV 
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LOUREmo ENGINEERING ASSOCIATES, P.e. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102229 


Notes: 

TEF values arc cited in U.S. Environmental Protection Agency, (1989) Interim procedures for estimating ri~ks associated with exposures 10 mixcures ofchlorinated 
diben:zo.p-dioxins and -dibenzofurans (CDOs and CDFs) and 1989 update. U.S. Environmenlal Protection Agency, Risk Assessment forum, Washinl,'Ion, DC; 
EPAl62SI3·89/0 16. 

CON Confirmation analysis. 

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

~APJ 
r'S'~ l\:)Y 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102230 

Lot·Sample #••• : G2DI30158 - 003 Work Order #.•.: EXWE61AC Matrix.•..: SOLID 

Date Sampled ..•: 04111/02 Date Received •.: 04113/02 Instrument: 5D5 

Prell Date .•._.: 04/25/02 Analysis Date ••: 04/28/02 Units._.•: pg/g 

Prep B:ltch # ... : 2115445 Dilution Factor: % Moisture: 52 

DETECTION TEF TEQ 
LIMIT FACTOR CON CENTRA TION PARAMETER RESULT 

2,3,7,8-TCDD 14 ~ 2.1 1.000 14.000000 
Total TCDD 19 2.1 
1,2,3,7,8-PeCDD NO 2.3 0.500 0 
Total PeCDD NO 3.0 0 
1,2,3,4;7,8-HxCDD NO 1.2 0.100 0 
1,2,3,6,7,8-HxCDD NO I.3 0.100 0 
1,2,3,7,8,9-HxCDD NO 1.1 0.100 0 
Total HxCDD NO 2.9 0 
1,2,3,4,6,7,8-HpCDD 7.4 J 11 0.010 0.074000 
Total HpCDD 15 11 
OCDD 59 21 0.001 0.059000 
2,3,7,8-TCDF 3.3 CON 2.1 0.100 0.330000 
Total TCDF 37 2.1 
1,2,3,7,8-PeCOF NO 1.4 0.050 0 
2,3,4,7,8-PeCOF NO 2.1 0.500 0 
Total PeCDF 22 11 
1,2,3,4,7,8-HxCDF ND 3.4 0.l00 0 
1,2,3,6,7,8-HxCDF NO 1.8 0.l00 0 
2,3,4,6,7,8-HxCDF NO 2.0 0.100 0 
1,2,3,7,8,9-HxCDF ND 1.0 0.100 0 
Total HxCDF 17 11 
1,2,3,4,6,7,8-HpCDF 6.3 J 11 0.010 0.063000 
1,2,3,4,7,8,9-HpCDF NO 0.84 0.010 0 
Total HpCDF 6.3 11 
OCDF ND 4.5 0.001 0 

Total TEQ Concentration 14.526000 

PERCENT RECOVERY 

INTERNAL STANDARDS RECOVERY LIMITS 

13C-2,3,7,8-TCDD 61 40 - 135 
13C-l,2,3,7,8-PeCDD 63 40 - 135 
13C-l,2,3,6,7,8·HxCDD 70 40 - 135 
J3C-l,2,3,4,6,7,8-HpCDD 57 40 - 135 
13C-OCDD 58 40 - 135 
13C-2,3,7,8-TCDF 52 40 - 135 
13C-1 ,2,3,7, 8-PeCDF 55 40 - 135 
13C-1,2,3,4,7,8-HxCOF 59 40 - 135 
13C-l,2,3,4,6,7,8-HpCOF 59 40 - 135 

~-'-\ Ib>-
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102230 


Notes: 

TEF values arC ciled in U.S. Environmental PrOleclion Agency, (1989) Inlerim procedures for estimating risks associated with exposures 10 mixtures ofcl>lorinated 
dibcnzo-p-dioxins and -dibenzofurans (CDOs and CDFs) and 1989 update. U.S. Environmental Proteclion Agency. Risk Assessment forum, Washington, DC; 
101'A/625/3-89/0 16. 

CON Confirmation analysis_ 

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

DioxinslFurans, HRGCIHRMS (8290} 

Client Sample ID: 2102231 

Lot-Sample #••.: G2D130158 - 004 Work Order #•••: EXWE71AC Matrix.... : SOLID 
Oate Sampled ... : 04/11102 Date Received .. : 04/13/02 Instrument: 5D5 
Prep Date ...... : 04125102 Analysis Date..: 04/28/02 Units.••••: pg/g 
Prep Batch #•••: 2115445 Dilution Factor: % Moisture: 35 

DETECfION TEF TEQ 
LIMIT FACfOR CON CENTRA TION PARAMETER RESULT 

2,3,7,8-TCDD 97 1.5 1.000 97.000000 

Total TCnD 120 1.5 
1,2,3,7,8-PeCDD 10 7.7 0.500 5.000000 

Total PeCDD 64 7.7 
1,2,3,4,7,8-HxCnn 6.5 J 7.7 0.100 0.650000 

1,2,.3,6,7,8-HxCDD 85 7.7 0.100 8.500000 
1,2,3,7,8,9-HxCDD 21 7.7 0.100 2.100000 
Total HxCDD 380 7.7 
1,2,3,4,6,7,B-HpCDD 870 7.7 0.010 8.700000 

Total HpCDD 1700 7.7 
OCDD 65003 I- 15 0.001 6.500000 
2,3,7,8-TCDF 9.9 CON 1.5 0.100 0.990000 
Total TCDF 110 1.5 
1,2,3,7,8-PeCDF 6.1 J 7.7 0.050 0.300000 
2,3,4,7,8-PeCDF 9.4 7.7 0.500 4.700000 

Total PeCDF 230 7.7 
1,2,.3,4,7,8-HxCDF 14 7.7 0.100 1.400000 

1,2,3,6,7,8--HxCDF 18 7.7 0.100 1.800000 
2,3,4,6,7,8-HxCDF 14 7.7 0.100 1.400000 
1,2,3,7,8,9-HxCDF ND 0.93 0.100 0 
Total HxCDF 450 7.7 
1,2,3,4,6,7,8-HpCDF 270 7.7 0.010 2.700000 
1,2,3,4,7,8,9-HpCDF 12 7.7 0.010 0.120000 

Total HpCDF 820 7.7 
OCDF 650 15 0.001 0.650000 

Total TEQ Concentration 142.510000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3, 7,8-TCDD 76 40 - 135 
13C-I,2,3,7,8-PeCDD 84 40 - 135 
13C-I,2,3,6,7,8-HxCDD 73 40 - 135 
13C-l,2,3,4,6,7,8-HpCDD 59 40 - 135 
13C-OCDD 46 40 - 135 
13C-2,3, 7 ,8-TCDF 62 40 - 135 
13C-l ,2.3, 7,8-PeCDF 72 40 - 135 
13C-l ,2,3,4,7 ,8-HxCDF 66 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 60 40 - 135 

~JLJ 1 0 2
slY! 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102231 


Notes: 

TEF values aTC cited in U.S. Environmental Protection Agency. (1989) Interim PJ~ures for estimating risks associated with exposures to mixtures ofcblorinated 
dibenzo.-p·dioxins and ·dibenzofurans (COOs and CDFs) and 1989 update. U.S. Environmental Protection Agency. Risk Assessment forum. Washington. DC; 
EPA/62513·891O 16. 

CON Confirmation analysis. 

E Estimated result. Result concentralion exceeds the calibration range. 

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

~ S\.l\ 1'7
0 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Lot-Sample # ... : G2D130158 - 005 

Date Sampled •..: 04/11/02 

Prep D2te.••._: 04125102 

Prep Batch #.•.: 2115445 


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-HpCD F 
Total HpCDF 
OCDF 

Total TEQ Concentration 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 
13C-l,2,3,7,8-PeCDD 
13C-I,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-1 ,2,3,4,7 ,8-HxCDF 
BC-I ,2,3,4,6, 7,8-HpCDF 

RESULT 

120 

140 

3.7 

35 

4.7 

18 

11 

150 

440 

840 

4000 

12 

210 

4.7 

12 

420 

12 

11 

11 

NO 

310 

120 

7.7 

370 

260 


Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102232 


Work Order # ... : EXWE81AC Matrix.•.•: SOLID 

Date Received •.: 04/13/02 Instrument: 5D5 

Analysis Date ..: 04/28/02 Units._ .. : pglg 

Dilution Factor: % Moisture: 22 


DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRA TlON 

1.3 1.000 120.000000 
13 


J 6.4 0.500 1.800000 
6.4 

J 6.4 0.100 0.470000 
6.4 0.100 1.800000 
6.4 0.100 1.100000 
6.4 
6.4 0.010 4.400000 
6.4 
13 0.001 4.000000 

CON 1.3 0.100 1.200000 
1.3 

J 6.4 0.050 0.240000 
6.4 0.500 6.000000 
6.4 
6.4 0.100 1.200000 
6.4 0.100 1.100000 
6.4 0.100 1.100000 
0.60 0.100 0 
6.4 
6.4 0.010 1.200000 
6.4 0.010 0.077000 
6.4 
13 0.001 0.260000 

145.947000 

PERCENT RECOVERY 
RECOVERY UMITS 

78 40 - 135 

87 40 - 135 

81 40 - 135 

70 40 - 135 

70 40 - 135 

68 40 - 135 

72 40 - 135 

74 40 - 135 

66 40 - 135 


V-tJ 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


DioxinsIFurans, HRGClHRMS (8290) 


Client Sample ID: 2102232 


Notes: 

TEF values are cited in U.s. Environmental Protection Agency, (1989) Interim procedures for estimating risks associated with exposures to mixtures of chlorinated 
dibenzo.p-<lioxins and -dibcnzofurans (COOS and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment fOl\lm, Washington, DC; 
E~AJ625f3·891016. 

CON Confirmation analysis. 

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

Lot-SampJe #_.: G2D130158 - 006 
Date Sampled .•.: 04111102 
Prep Oate_._.: 04/25/02 
Prep Batch #•.•: 2115445 

PARAMETER 

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

Total TEQ Concentration 

INTERNAL STANDARDS 

13C-2,3,7,8-TCDD 
13C-! ,2,3,7 ,B-PeCDD 
13C-l ,2,3,6, 7,B-HxCDD 
13C-l,2,3,4,6,7,8-HpCDD 
J3C-OCDD 
13C-2,3,7,8-TCDF 
13C-I ,2,3,7 ,8-PeCDF 
13C-l,2,3,4,7,8-HxCDF 
13C-! ,2,3,4,6,7 ,8-HpCDF 

G2D130158 

DioxinsJFurans, HRGC/HRMS (8290) 

Client Sample ID: 2102233 

Work Order #._: EXWE91AC Matrix_••: SOLID 
Date Received••: 04113/02 Instrument: 5D5 
Analysis Date .•: 04/28/02 Units ..•.. : pglg 
Dilution Factor: % Moisture: 131 

DETECTION TEF TEQ 
UMIT FACTOR CONCENTRAnONRESULT 

0.99 J 1.2 1.000 0.990000 
0.99 1.2 
ND 0.67 0.500 0 
ND 0.88 0 
ND 0.S3 0.100 0 
ND 2.3 0.100 0 
ND 2.4 0.100 0 
9.3 5.8 
45 5.8 0.010 0.450000 
85 5.8 
340 12 0.001 0.340000 
0.69 JCON 1.2 0.100 0.069000 
2.4 1.2 
ND 0040 0.050 0 
ND 0.52 0.500 0 
7.9 5.8 
ND 0.74 0.100 0 
ND 0.57 0.100 0 
ND 0.76 0.100 0 
ND 0.37 0.100 0 
5.0 5.S 
7.0 5.8 0.010 0.070000 
ND OAO 0.010 0 
14 5.8 
II J 12 0.001 0.011000 

1.930000 

PERCENT RECOVERY 

RECOVERY LIMITS 


81 40 - 135 

91 40 - 135 

82 40 - 135 

77 40 - 135 

73 40 - 135 

70 40 - 135 

78 40 - 135 

75 40 - 135 

73 40 - 135 


~J 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 


Dioxins/Furans, HRGCfHRMS (8290) 


Client Sample ID: 2102233 


Notes: 

rtF values are cited in U.S. Environmcntal Protcction Agency, (1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinated 
dibenzo-p-dioxins and ·dibenzofurans (COOs and CDFs) and 19&9 update. U.S. Enviromnental Protection Agency. Risk Assessment forum. Washington. DC; 
EPN62513·891016. 

CON Confirmation analysis. 

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

Dioxjns/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102234 

Lot-Sample #._: G2D130158 - 007 Work Order #_.: EXWFAIAC Matrix•._: SOLID 

Date Sampled_.: 04/11/02 Date Received ••: 04/13/02 Instrument: 5D5 

Prep Date ..•..•: 04/25/02 Analysis Date..: 04/28102 Units .. _.: pg/g 

Prep Batch #•••: 2115445 Dilution Factor: % Moisture: 11 


DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRAnONPARAMETER RESULT 

2,3,7,8-TCnD 5.3 1.1 1.000 5.300000 
Total TeDD 7.5 1.1 
1,2,3,7,8-PeCDD ND 0.89 0.500 0 
Total PeCDD ND 2.4 0 
1,2,3,4,7,8-HxCDD ND 0.56 0.100 0 
1,2,3,6,7,8-HxCDD ND 1.9 0.100 0 
1,2,3,7,8,9-HxCDD ND 2.1 0.100 0 
Total HxCDD 15 5.6 
1,2,3,4,6,7,8-HpCDD 33 5.6 0.010 0.330000 
Total HpCDD 62 5.6 
OeDD 200 11 0.001 0.200000 
2.3,7,8-TCDF 4.6 CON 1.1 0.100 0.460000 
Total TCDF 38 1.1 
J,2,3,7,8-PeCDF ND 1.8 0.050 0 
2,3,4,7,8-PeCDF ND 2.8 0.500 0 
Total PeCDF 27 5.6 
1,2.3,4,7,8-HxCDF 4.2 J 5.6 0.100 0.420000 
1,2,3,6,7,8-HxCDF ND 1.2 0.100 0 
2,3,4,6,7,8-HxCDF ND 1.5 0.100 0 
1,2,3,7,8,9-HxCDF ND 0.51 0.100 0 
Total HxCDF 19 5.6 
1,2,3,4,6,7,8-HpCDF 10 5.6 0.010 0.100000 
1,2,3,4,7,8,9-HpCDF ND 2.3 0.010 0 
Total HpCDF 23 5.6 
OCDF 17 11 0.001 0.017000 

Total TEQ Concentration 6.827000 

PERCENT RECOVERY 
RECOVERY LlMITSINTERNAL STANDARDS 

13C-2,3,7,8-TCDD 76 40 - 135 
13C-l,2,3,7,8-PeCDD 82 40 - 135 
13C-l,2,3,6,7,8-HxCDD 85 40 - 135 
13C-l,2,3,4,6,7,8-HpCDD 75 40 - 135 
13C-OCDD 68 40 - 135 
13C-2,3,7,8-TCDF 66 40 - 135 
I3C-l,2,3,7,8·PeCDF 71 40 - 135 
13C-l,2,3,4,7,8-HxCDF 73 40 - 135 
13C-1 ,2,3,4,6,7,8-HpCDF 75 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102234 


Notes: 

TEF values are cited jn U.S. Environmental Protection Agency. (1989) Interim procedures for estimatjng risks associated with exposures to mixlUJeS ofchlorinated 
dibenzo.p-dioxins and -dibenzofurans (COOs and CDFs) and 1989 update. U.S. Envjronmental Proteclion Agency, Rjsk Assessment Ibrum. Washington, DC; 
EPN625/3-89/0 16. 

CON Confirmation analysis. 

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

G20130158 STL Sacramento 916-373-5600 22 of 1778 



LOUREIRO ENGINEERING ASSOCIATES, P.e. 

DioxinslFurans, HRGCIHRMS (8290) 

Client Sample ID: 2102235 

Lot-Sample 11._: G2D130158 - 008 Work Order II..•: EXWFCIAC Matrix•.•.: SOUD 

Date Sampled_.: 04/11/02 Date Received..: 04/13/02 Instrument: 5D5 

Prep Date._ ... : 04/25102 Analysis Dale..: 04128/02 Unils...••: pglg 

Prep Batch 11_.: 2115445 Dilution Factor: % Moisture: 25 


DETECTION TEQTEl' 
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 440 1.3 1.000 440.000000 
Total TCDD 460 1.3 
1,2,3,7,8-PeCDD 7.7 6.6 0.500 3.800000 
Total PeCDD 50 6.6 
1,2,3,4,7,8-HxCDD 14 6.6 0.100 1.400000 
1,2,3,6,7,8-HxCDD 47 6.6 0.100 4.700000 
1,2,3,7,8,9-HxCDD 34 6.6 0.100 3.400000 
Total HxCDD 260 6.6 
1,2,3,4,6,7,8-HpCDD 1200 6.6 0.010 12.000000 
Total HpCDD 2400 6.6 
OCDD 8400 J 13 0.001 8.400000t 
2,3,7,8-TCDF 6.8 CON 1.3 0.100 0.680000 
Total TCDF 120 1.3 
1,2,3,7,8-PeCDF 4.6 J 6.6 0.050 0.230000 
2,3,4,7,8-PeCDF 7.6 6.6 0.500 3.800000 
Total PeCDF 200 6.6 
1,2,3,4,7,8-HxCDF 13 6.6 0.100 1.300000 
1,2,3,6,7,8-HxCDF 12 6.6 0.100 ].200000 
2,3,4,6,7,8-HxCDF 9.5 6.6 0.100 0.950000 
1,2,3,7,8,9-HxCDF ND 0.53 0.100 0 
Total HxCDF 290 6.6 
1,2,3,4,6,7,8-HpCDF 180 :r 6.6 0.010 1.800000 
1,2,3,4,7,8,9-HpCDF 13 6.6 0.010 0.130000 
Total HpCDF 490 6.6 
OCDF 470 J 13 0.001 0.470000 

Total TEQ Concentration 484.260000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

I3C-2,3,7,8-TCDD 68 40 - l35 
13C-l,2,3,7,8-PeCDD 68 40 - 135 
13C-l,2,3,6,7,8-HxCDD 64 40 - 135 
13C-l,2,3,4,6,7,8-HpCDD 52 40 - 135 
13C-OCDD 46 40 - 135 
I3C-2,3,7,8-TCDF 55 40 - 135 
13C-I ,2,3, 7,8-PeCDF 62 40 - 135 
13C-l,2,3,4, 7 ,8-HxCDF 58 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 53 40 - 135 

J
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ill: 2102235 


Notes: 

TEF v:.lues are cited in U.S. Environmental Protection Agency. (1989) Interim procedwes for estimating risks associated with exposures to mixtures ofchlorinated 
dibenzo-p-dioxins and -dibenzofwans (CDDs and CDFs) and 1989 update. U.s. Environmental Protection Agency. Risk Assessment forum. Washington, DC; 
EPAl62Sf3-89/016. 

CON Confirmation analysis. 

E Estimated result. Result concentration ex.ceeds the calibration range. 

J Estimated result Result is less than the reporting limit. 

~,I'V 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Lot-Sample 11_.: G2D130158 - 009 
Date Sampled .. ..: 04/11102 
Prep Date ...•.. : 04125/02 
Prep Batch #.••: 2115445 

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-HxCD F 
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,J,7,S-TCDO 
13C-l,2,3,7,8-PeCDO 
13C-! ,2,3,6,7,8-HxCDD 
13C-! ,2,3,4,6,7,8-HpCDD 
13C-OCDD 
13C-2,3,7,8-TCDF 
13C-I,2,3,7,8-PeCDF 
13C-I,2,3,4,7,8-HxCOF 
13C-l,2,3,4,6,7,8-HpCDF 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102236 

Work Order #_.: Matrix.... : EXWFDIAC SOLID 
Date Received..: 04/13/02 Instrument: 5D5 
Analysis Date_: 04/29/02 Units...•.: pglg 
Dilution Factor: % Moisture: 161 

DETECTION TEF TEQ 
UMIT FACTOR CONCENTRA TION RESULT 

5.9 1.2 1.000 5.900000 
60 1.2 
NO 2.2 0.500 0 
28 6.0 
ND 1.5 0.100 0 
5.3 J 6.0 0.100 0.530000 
5.0 J 6.0 0.100 0.500000 
51 6.0 
58 6.0 0.010 0.580000 
120 6.0 
350 12 0.001 0.350000 
11 CON 1.2 0.100 1.100000 
220 1.2 
5.0 J 6.0 0.050 0.250000 
9.5 6.0 0.500 4.700000 
360 6.0 
9.4 6.0 0.100 0.940000 
8.3 6.0 0.100 0.830000 
8.9 6.0 0.100 0.890000 
ND 0.85 0.100 0 
200 6.0 
37 6.0 0.010 0.370000 
3.1 J 6.0 0.010 0.031000 
67 6.0 
43 12 0.001 0.043000 

17.014000 

PERCENT RECOVERY 

RECOVERY LIMITS 


47 40 - 135 

85 40 - 135 

75 40 - 135 

65 40 - 135 

57 40 - 135 

57 40 - 135 

72 40 - 135 

63 40 - 135 

60 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P .C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102236 


Notes: 

TEF values are cited in U.S. Environmental Protcclion Agency, (1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinated 
dibenzo·p-dioxins and ·dibenzofurans (COOs and COFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum. Washington, DC; 
EPN62SI3-8910 16. 

CON Confirmation analysis. 

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

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102237 

Lot·Sample #•••: G2Dl30158 - 010 Work Order # ... : EXWFEIAC Matrix.... : SOLID 

Dale Sampled ... : 04111/02 Date Received .•: 04/13/02 Instrument: 5D5 

Prep DlIle .....• : 04125/02 Analysis Date.•: 04/29/02 Units ..... : pg/g 

Prep Batch #._: 2115445 Dilution Factor: 0/0 Moisture: 36 


DETECfION rEF TEQ 
LIMIT FACfOR CON CENTRA TION PARAMETER RESULT 

2,3,7,8-TCDD 120 1.6 1.000 120.000000 
Total TCDD 130 1.6 
1,2,3,7,8-PeCDD ND 2.4 0.500 0 
Total PeCDO NO 5.5 0 
1,2,3,4,7,8-HxCDD ND 3.3 0.100 0 
1,2,3,6,7,8-HxCDD 10 7.8 0.100 1.000000 
1,2,3,7,8,9-HxCD D 8.6 7.S 0.100 0.860000 
Total HxCDD 66 7.8 
1,2,3,4,6,7,8-HpCDD 200 7.S 0.010 2.000000 
Total HpCDD 380 7.8 
OCDD 1600 16 0.001 1.600000 
2,3,7,8-TCDF 5.0 CON 1.6 0.100 0.500000 
Total TCDF 110 1.6 
J ,2,3,7,8-PeCOF ND 2.4 0.050 0 
2,3,4,7,S-PeCDF 5.9 J 7.S 0.500 3.000000 
Total PeCDF 200 7.S 
1,2,3,4,7,S-HxCDF 7.6 J 7.S 0.100 0.760000 
1,2,3,6,7,S-HxCDF 6.1 J 7.8 0.100 0.610000 
2,3,4,6,7,8-HxCDF 6.3 J 7.S 0.100 0.630000 
1,2,3,7,8,9-HxCDF ND 1.6 0.100 0 
Total HxCDF 140 7.S 
1.,2,3,4,6,7,S-HpCDF 44 7.S 0.010 0.440000 
1.2.3,4,7,8,9-HpCDF ND 2.7 0.010 0 
Total HpCDF 97 7.S 
OCDF 77 16 0.001 0.077000 

Total TEQ Concentration 131.477000 

PERCENT RECOVERY 

INTERNAL STANDARDS RECOVERY LIMITS 

13C-2,3, 7 ,8-TCDD 76 40 - 135 
13C-I,2,3,7,8-PeCDD 94 40 - 135 
13C-I,2,3,6,7,8-HxCDD 78 40 - 135 
13C-I ,2,3,4,6,7 ,8-HpCDD 71 40 - 135 
13C-OCDO 73 40 - 135 
13C-2,3,7,8-TCDF 59 40 - 135 
13C-I,2,3,7,8-PeCDF 75 40 - 135 
J3C-I,2,3,4,7,8-HxCDF 66 40 - 135 
13C-I,2,3,4,6,7,8-HpCDF 66 40 - 135 

J
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


DioxinsfFurans, HRGCIHRMS (8290) 


Client Sample ID: 2102237 


Notes: 

TEF values are cited in U.s. Environmental Protection Agency, (1989) Interim procedures for eSlimarins risks associated with exposures to mixtures ofchlorinated 
dibenzo-p-<lioxins and .dibenzofurans (CODs and COFs) and 1989 update. U.S. Environmental Proteclion Agency, Risk Assessment forum, Washington. DC; 
EPN62513·891016. 

CON Confirmation analysis. 

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

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102238 

Lot-Sample It •••: G2D130158 - 011 Work Order It_.: EXWFFIAC Matrix_.•: SOLID 

Vate Sampled ••.: 04/11102 Date Received .. : 04/13/02 Instrument: 5D5 

Prep Date_._.: 04125102 Analysis Date .. : 04129102 Units.••_: pg/g 

Prep Batch It.•• : 2115445 Dilution Factor: % Moisture: 43 

DETECTION TEF TEQ
LlMlT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 1500 ::f ¢ 1.8 1.000 1,500.000000 
Total TCDD 1500 1.8 
1,2,3,7,8-PeCDD ND 3.4 0.500 0 
Total PeCDD 32 8.8 
1.2,3,4,7,8-HxCDD 5.S J 8.S 0.100 0.550000 
1,2,3,6,7,S-HxCDD 17 8.S 0.100 1.700000 
1,2.,3,7,8,9-Hx CD D 13 8.8 0.100 1.300000 
Total HxCDD 130 8.8 
1,2,3,4,6,7,8-HpCDD 390 8.8 0.010 3.900000 
Total HpCDD 680 8.8 
OCDD 2600 18 0.001 2.600000 
2,3,7,S-TCDF 19 CON 1.8 0.100 1.900000 
Total TCDF 200 1.8 
1,2,3,7,8-PeCDF 4.9 J 8.8 0.050 0.240000 
2.,3,4,7,8-PeCDF 10 8.8 0.500 5.000000 
Total PeCDF 250 8.8 
1,2,3,4,7,8-HxCDF 11 8.8 0.100 1.100000 
1,2,3,6,7,8-HxCDF 8.9 8.S 0.100 0.890000 
2,3,4,6,7,S-HxCDF 8.5 J 8.S 0.100 0.850000 
1,2,3,7,8,9-HxCDF ND 1.4 0.100 0 
Total HxCDF 200 8.8 
1,2,3,4,6,7,8-HpCDF 55 8.8 0.010 0.550000 
1,2,3,4,7,8,9-HpCDF ND 3.9 0.010 0 
Total HpCDF 130 8.S 

OCDF 82 18 0.001 0.082000 

Total TEQ Concentration 1,520.662000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7,8-TCDD 84 40 - 135 
13C-1,2,3,7,8-PeCDD 98 40 - 135 
13C-1,2,3,6,7,8-HxCDD 83 40 - 135 
13C-l,2,3,4,6,7,8-HpCDD 79 40 - 135 
13C-OCDD 78 40 - 135 
13C-2,3,7,8-TCDF 69 40 - 135 
13C-1,2,3, 7,8-PeCDF 79 40 - 135 
13C- 1,2,3,4,7,8-HxCDF 62 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 65 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample ID: 2102238 


Notes: 

TEF values are cited in U.s. Environmental Protection Agency, (1989) Interim procedures for estimating risks associated with cxposures to mixtures of chlorinated 
dibenzo·p.dioxins and ·dibenzofurans (COOs and COFs) and 1989 UpdlltC. U.S. Environmental Protection Agency, Risk Assessment forum, Washington, DC; 
EPA/62S/3-89/0 16. 

CON Confinnation 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 ENGINEERlNG ASSOCIATES, P.e. 

Lot-Sample # ... : G2D130158 - 012 
Date Sampled._: 04111102 
Prep Date ... _.: 04125/02 
Prell Batch #._: 2115445 

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 
OeOD 
2,3,7,8-TCDF 
Total TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCOF 
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-HpCOF 
1,2,3,4,7,8,9-HpCDF 
Total HpCDF 
OCDF 

Total TEQ Concentration 

fNTERNAL STANDARDS 

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

G20130158 

DioxinslFurans, HRGC/HRMS (8290) 

Client Sample ID: 2102239 

Work Order #_.: EXWFG1AC Matrix_.•: SOLID 
Date Recelved..: 04/13/02 Instrument: 5D5 
Analysis Date-: 04128102 Units..•_: pg/g 
Dilution Factor: % Moisture: 18 

DETECTION TEQTEF 
LIMIT FACTOR CONCENTRAnONRESULT 

14 1.2 1.000 14.000000 
23 1.2 
ND 0.93 0.500 0 
9.4 6.1 
ND 0.83 0.100 0 
11 6.1 0.100 1.100000 
5.8 J 6.1 0.100 0.580000 
65 6.1 
38 6.1 0.010 0.380000 
74 6.1 
210 12 0.001 0.210000 
9.0 CON 1.2 0.100 0.900000 

71 1.2 
3.3 J 6.1 0.050 0.170000 
4.9 J 6.1 0.500 2.500000 

76 6.1 
4.8 J 6.1 0.100 0.480000 
4.1 J 6.1 0.100 0.410000 
4.4 J 6.1 0.100 0.440000 
ND 0.33 0.100 0 
120 6.1 
160 6.1 0.0]0 1.600000 
ND 2.0 0.010 0 
280 6.1 
84 12 0.001 0.084000 

22.854000 

PERCENT RECOVERY 

RECOVERY UMITS 


76 40 - 135 

86 40 - 135 

81 40 - 135 

72 40 - 135 

69 40 - 135 

67 40 - 135 

75 40 - 135 

72 40 - 135 

68 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102239 


Notes: 

TEF values an: cited in U.S. Environmenllll Protection Agency, (1989) Interim proceduJeS for estimating risks associated witb exposures to mixtures ofchlorinated 
dibenzo-p-dioxins and -dibenzofW2lls (COOS:md COFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum. Washington, DC; 
EPN62SI3-89/016. 

CON Confirmation analysis. 

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

~i1n1--
G20130158 STL Sacramento 916-373-5600 32 of 1778 



Lot.Sample #•.•: G2D130158 - 013 
Date Sampled_.: 04111/02 
Prep Date..•..•: 04125102 
Prep Batch #._: 2115445 

PARAMETER 

2,3,7,S-TCDD 
Total TCDD 
1,1,3,7,8-PeCDD 
Total PeCDD 
1,1,3,4,7,8-HxCDD 
1,2,3,6,7,S-IIxCDD 
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,S,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-I ,2,3,4, 7,8-HxCDF 
13C-I ,2,3,4,6,7 ,8-HpCDF 

LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Dioxins/Furaos, HRGCIHRMS (8290) 

Client Sample ID: 2102240 

Work Order #._: EXWFH1AC 
Date Received_: 

Analysis Dale .. : 

Dilution Factor: 

RESULT 

1.7 
5.8 
ND 
46 
ND 
170 
55 
1000 
310 
510 
76 
5.5 CON 
25 
3.3 J 
6.6 
95 
28 
10 
9.7 
ND 
1700 
4100 ;j ~ 
14 
7200 
1200 

PERCENT 
RECOVERY 

76 
89 
83 
79 
82 
66 
74 
64 
72 

04113/02 

04129/02 


DETECfION TEF 
LIMIT FACfOR 

1.2 1.000 
1.2 
0.67 0.500 
6.0 
0.84 0.100 
6.0 0.100 
6.0 0.100 
6.0 
6.0 0.010 
6.0 
12 0.001 
1.2 0.100 
1.2 
6.0 0.050 
6.0 0.500 
6.0 
6.0 0.100 
6.0 0.100 
6.0 0.100 
1.5 0.100 
6.0 
6.0 0.010 
6.0 0.010 
6.0 
12 0.001 

M:.trix..•.: SOUD 
Instrument: 5D5 
Units•.••. : pg/g 
% Moisture: 17 

TEQ 
CONCENTRAnON 

RECOVERY 
LIMITS 

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

1.700000 

0 

0 
17.000000 
5.500000 

3.100000 

0.076000 
0.550000 

0.170000 
3.300000 

2.800000 
1.000000 
0.970000 
0 

41.000000 
0.140000 

1.200000 

78.506000 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


DioxinsIFurans, BRGCIHRMS (8290) 


Client Sample ID: 2102240 


NOles: 

lEF valu~s arc ciled in U.S. Environmental Protection Agency, (1989) Inlerim procedures for eSlimating risks associaled with exposures 10 mixtures of cblorinalCd 
dibenzo-p-dioxins and -dibenzofurans (COOs and COFs) and 1989 updale. U.S. Environmental Prolection Agency, Risk Assessmenl forum. Washington, DC; 
EPAJ62S/3-89/0 16. 

CON Confirmation analysis. 

E Estimated result. Result concentration exceeds the calibration range. 

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

~JI Vc'p... \ ()
J 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Lot-Sample # ... : G2D130158 - 014 
Dale Sampled ... : 04111/02 
Prep Date ...... : 04125102 
Prep Batch #._: 2115445 

PARAMETER 

2,3,7,8-TCDD 
Total TCDD 
J,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-HxCOF 
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-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-HxCD F 
13C-1,2,3,4,6,7,8-HpCDF 

G20130158 

Dioxins/Funns, HRGCIHRMS (8290) 

Client Sample ID: 2102241 

Work Order #•••: EXWFllAC Matrix.... : SOLID 
Date Received .. : 04113/02 Instrument: 5D5 
Analysis Date..: 04/28/02 Units ..... : pglg 
Dilution Factor: % Moisture: 17 

DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRATIONRESULT 

150 1.2 1.000 150.000000 
170 1.2 
NO 2.0 0.500 0 
27 6.0 
NO 1.0 0.100 0 
ND 2.8 0.100 0 
NO 2.7 0.100 0 
37 6.0 
43 6.0 0.010 0.430000 
81 6.0 
280 12 0.001 0.280000 
]0 CON 1.2 0.]00 1.000000 
]00 1.2 
3.7 J 6.0 0.050 0.180000 
4.9 J 6.0 0.500 2.500000 
68 6.0 
3.8 J 6.0 0.100 0.380000 
3.3 J 6.0 0.100 0.330000 
ND 2.7 0.100 a 
NO 0.58 0.100 0 
54 6.0 
19 6.0 0_010 0.190000 
ND 1.1 0.010 a 
31 6.0 
15 12 0.001 0.015000 

155.305000 

PERCENT RECOVERY 
RECOVERY LIMITS 

66 40 - 135 

67 40 - 135 

64 40 - 135 

62 40 - 135 

61 40 - 135 

53 40 - 135 

58 40 - 135 

58 40 - 135 

59 40 - 135 


, 

t)}J-~( t~ V
Sl 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


DioxinsiFurans, HRGCIHRMS (8290) 


Client Sample ID: 2102241 


Notes: 

TEF values are cited in V_So Environmental Protection Agency, (1989) Interim procedures for estimating risks associated with exposures to mixtures of chlorinated 
uibo!n:r.o-p-dioxins and -dibenzofurans (COOS and CDFs) and 1989 update. US_ Environmental Prokction Agency, Risk Assessment forum, Washington, DC; 
EP Al62SI3-8910 J6. 

CON Confirmation analysis_ 

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

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102242 

Lot-Sample #•••: G2D130158 - 015 Work Order 11._: EXWFK1AC Matrix.•_: SOLID 
Date Sampled._: 04/11102 Date Received•.: 04/]3/02 Instrument: 5D5 
Prep Date._.•: 04125102 Analysis Date •.: 04128102 Units ..... : pg/g 
Prep Batch #•.•: 2115445 Dilution Factor: % Moisture: 27 

DETECTION TEF TEQ
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD ND 0.89 1.000 0 
Total TCDD NO 0.89 0 
1,2,3,7,8-PeCDD ND 3.8 0.500 0 
TotalPeCDD ND 3.8 0 
1,2,3,4,7.8-HxCDD NO 2.0 0.100 0 
1,2,3,6,7,8-HxCDD ND 2.1 0.100 0 
1,2,3,7,8,9-HxCDD ND 1.9 0.100 0 
Total HxCDO NO 2.1 0 
1,2,3,4,6,7,8-HpCDD NO 1.5 0.010 0 
Total HpCDO ND 1.5 0 
OCOD NO 5.3 0.001 0 
2,3,7,8-TCDF NO 1.4 0.100 0 
Total TCDF NO 1.4 0 
1,2,3,7,8-PeCDF NO 2.3 0.050 0 
2,3,4,7,8-PeCDF NO 2.3 0.500 0 
Total PeCDF NO 2.3 0 
1,2,3,4,7,8-HxCDF NO 2.3 0.100 a 
J,2,3,6,7,8-HxCDF NO 2.1 0.100 0 
2,3,4,6,7,8-HxCDF ND 2.4 0.100 0 
1,2,3,7,8,9-HxCDF NO 2.5 0.100 0 
Total HxCDF NO 2.5 0 
1,2,3,4,6,7,8-HpCDF NO 0.83 0.010 0 
1,2,3,4,7,8,9-HpCDF NO 0.97 0.010 0 
Total HpCDF NO 0.97 0 
OCDF NO 2.0 0.001 0 

Total TEQ Concentration 0 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7 ,8-TCOO 80 40 - 135 
13C-J,2,3,7,8-PeCDD 94 40 - 135 
13C-l ,2,3,6, 7,8-HxCDD 86 40 - 135 
13C-1 ,2,3,4,6,7 ,8-HpCOD 84 40 - 135 
13C-OCOD 85 40 - 135 
J3C-2,3,7,8-TCDF 62 40 - 135 
13C-l,2,3,7,8-PeCDF 77 40 - 135 
13C- I ,2,3,4, 7,8-HxCDF 68 40 - 135 
13C-l ,2,3,4,6,7 ,8-HpCOF 77 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 


Dioxins/Funns, HRGCIHRMS (8290) 


Client Sample ID: 2102242 


Notes: 

TEF values are cited in U.S. Environmental Protection Agency, (1989) Interim procedures for eSlimating risks associated with Cl(po~res to mixtures ofchlorinated 
dibcnzo·p-<lioxins and .dibenzofurans (eDDs and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum, WasDingloll, DC; 
EPN62SI3·8910 16. 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 

DioxinsiFurans, HRGCIHRMS (8290) 

Client Sample ID: 2102243 

Lot-Sample II... : G20130158 - 016 Work Order 11_: EXWFLlAC Matrix..••: SOLID 

Dale Sampled ... : 04/11/02 Date Received .•: 04/13/02 Instrument: 505 

Prep Dale...... : 04/25/02 Analysis Date .. : 04/28/02 Units._ .. : pg/g 

Prep Batch II... : 2115445 Dilution Factor: % Moisture: 261 

DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 49 1.3 1.000 49.000000 
Total TCDD 53 1.3 
1,2,3,7,8-PeCDD NO 2.3 0.500 0 
Total PeCDD NO 2.3 0 
1,2,3,4,7,8-HxCDO NO 1.4 0.100 0 
1,2,3,6,7,8-HxCDD 3.5 J 6.7 0.100 0.350000 
1,2,3,7,8,9-HxCDD NO 3.0 0.100 0 
Total HxCDD 24 6.7 
1,2,3,4,6,7 ,8-H pCDD 61 6.7 0.010 0.610000 
Total HpCDD 220 6.7 
OCDD 570 13 0.001 0.570000 
2,3,7,8-TCDF 2.0 CON 1.3 0.100 0.200000 
Total TCDF ]8 1.3 
1.2,3,7,8-PeCOF NO 1.2 0.050 0 
2,3,4,7,8-PeCOF NO 1.6 0.500 0 
Total PeCDF 18 6.7 
1,2,3,4,7,8-HxCOF ND 2.4 0.100 0 
1,2,3,6,7,8-HxCDF NO 1.5 0.100 0 
2,3,4,6,7,8-HxCOF NO 2.0 0.100 0 
1,2,3,7,8,9-HxCDF ND 1.4 0.100 0 
Total HxCDF 24 6.7 
1,2,3,4,6,7,8-HpCDF 14 6.7 0.010 0.140000 
1,2,3,4,7,8,9-HpCDF NO 0.98 0.010 0 
Total HpCDF 31 6.7 
OCDF 25 13 0.00] 0.025000 

Total TEQ Concentration 50.895000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7,8-TCDD 74 40 - 135 
13C-l,2,3,7,8-PeCDD 85 40 - 135 
13C-l ,2,3,6,7 ,8-HxCDD 74 40 - 135 
13C-l,2,3,4,6,7,S-HpCDD 74 40 - 135 
13C-OCOO 76 40 - 135 
J3C-2,3,7,8-TCDF 59 40 - 135 
13C-I,2,3,7,8-PeCDF 71 40 - 135 
13C-l,2,3,4,7,8-HxCOF 58 40 - 135 
13C-l,2,3,4,6,7,S-HpCOF 66 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102243 


Notes: 

TEF values an: cited in U.S. Environmental Protection Agency, ( 1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinatcd 
dibenzo-p-dioxins and -dibcnzofurans (CDOs and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum. Washington, DC; 
EPN62SI3-8910 16. 

CON Confirmation analysis. 

J Estimated result Result is less than the reporting limit 

D 1-
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102244 

Lot-Sample #..•: G2D130158 - 017 Work Order # ... : EXWFM1AC M:atrix .... : SOLID 

DlIte Sampled ... : 04/11102 Date Received .. : 04113/02 Instrument: 5D5 

Prep Dale ...... : 04/25/02 Analysis Date..: 04/28/02 Units ..... : pg/g 

Prep Balch # ... : 2115445 Dilution Factor: 1 % Moisture: 13 


DETECTION TEF TEQ
UMIT FACfOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 76 1.2 1.000 76.000000 

Total TCDD 82 1.2 
1,2,3,7,8-PeCDD ND 2.1 0.500 a 
TotalPeCDD NO 3.5 0 
1,2,3,4,7,8-HxCOO NO 1.1 0.100 0 
1,2,3,6,7,8-HxCDO ND 2.7 0.100 0 
1,2,3,7,8,9-HxCDO NO 2.0 0.100 0 
Total HxCDD 19 5.8 
1,2,3,4,6,7,8-HpCDD 30 5.S 0.010 0.300000 
Total HpCDD 66 5.8 
OCDD 220 12 0.001 0.220000 
2,3,7,8-TCDF 4.1 J CON 1.2 0.100 0,410000 

Total TCDF 54 1.2 
1,2,3,7,8-PeCDF NO 1.6 0.050 0 
2,3,4,7,S-PeCDF 2.9 5.8 0.500 1.400000 
Total PeCDF 87 5.8 
1,2,3,4,7,8-HxCDF 3.8 J 5.8 0.100 0.380000 
1,2,3,6,7,8-HxCDF ND 2.1 0.100 0 
2,3,4,6,7,8-HxCDF NO 2.7 0.100 0 
1,2,3,7,8,9-HxCDF NO 1.4 0.100 0 
Total HxCDF 84 5.8 
1,2,3,4,6,7,8-HpCDF 13 5.8 0.010 0.130000 
1,2,3,4,7,8,9-HpCOF ND 0.74 0.010 0 
Total HpCDF 27 5.8 
OCDF 22 12 0.001 0.022000 

Total TEQConcenlration 78.862000 

PERCENT RECOVERY 
INTERNAL STAN DARDS RECOVERY LIMITS 

13C-2,3,7,8-TCDO 79 40 - 135 
13C-I,2,3,7,8-PeCDD 88 40 - 135 
13C-l ,2,3,6,7 ,8-HxCDO 78 40 - 135 
13C-1 ,2,3,4,6, 7,8-HpCDO 80 40 - 135 
13C-OCDO 81 40 - 135 
13C-2,3,7,8-TCDF 61 40 - 135 
13C-I,2,3,7,8-PeCDF 73 40 - 135 
13C-1 ,2,3,4,7 ,8-HxCDF 69 40 - 135 
13C-I ,2,3,4,6,7 ,8-HpCDF 73 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 

DioxinsIFurans, HRGCIHRMS (8290) 


Client Sample ID: 2102244 


Notes: 

TEF values are ciled in U.S. Environmental Protection Agency, (1989) interim procedures for eSlimating rislcs associated with exposures 10 mixtures ofchlorinated 
dibenzo-p-dioxins and -dibenzofurans (CDDs and CDFs) and 1989 update. U.S. Environmental Proteclion Agency, Risk Assessmenl forum, Washington, DC; 
EPN62Sf3..89/016. 

CON Confirmation analysis. 

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

DioxinsIFurans, HRGCIHRMS (8290) 

Client Sample ID: 2102245 

Lot-Sample # ..• : G2D130158 - 018 Work Order # ... : EXWFNIAC Matrix•...: SOUD 

Date Sampled ... : 04/11/02 Date Received .. : 04/13/02 Instrument: 5D5 

Prep Date ...... : 04125102 Analysis Date .. : 04/28/02 Units ..... : pg/g 

Prep Batch #•..: 2115445 Dilution Factor: % Moisture: 121 

DETECTION TEF TEQ
LIMIT FACTOR CONCENTRATrONPARAMETER RESULT 

2,3,7,8-TCDD 56 1.1 1.000 56.000000 
Total TCDD 64 1.1 
1,2,3,7,8-PeCDD ND 1.2 0.500 0 
Total PeCDO ND 5.1 0 
1,2,3,4,7,8-HxCOD NO 0.74 0.100 0 
1,2,3,6,7,8-HxCDD ND 2.1 0.100 0 
I,2,3,7,8,9-HxCOD ND 1.7 0.100 0 
Total HxCDD 19 5.7 
1,2,3,4,6,7,8-HpCDD 32 5.7 0.010 0.320000 
Total HpCDD 64 5.7 
OCDD 230 11 0.001 0.230000 
2,3,7,8-TCDF 7.2 -:J CON 1.1 0.100 0.720000 
Total TCDF 92 1.1 
1,2,3,7,8-PeCDF NO 2.3 0.050 0 
2,3,4,7,8-PeCDF 3.5 J 5.7 0.500 1.700000 
Total PeCDF 93 5.7 
1,2,3,4,7,8-HxCDF 4.0 J 5.7 0.100 0.400000 
1,2,3,6,7,8-HxCOF NO 2.5 0.100 0 
2,3,4,6,7,8-HxCDF NO 2.4 0.100 0 
1,2.3,7,8,9-HxCOF ND 1.0 0.100 0 
Total HxCDF 81 5.7 
1,2,3,4,6,7,8-HpCDF 12 5.7 0.010 0.120000 
1,2,3,4,7,8,9-HpCOF NO 1.0 0.010 0 
Total HpCDF 27 5.7 
OCDF 23 11 0.001 0.023000 

Total TEQ Concentration 59.513000 

PERCENT RECOVERY 
INTERNAL STANDARDS RECOVERY LIMITS 

13C-2,3,7,8-TCDD 77 40 - 135 
13C-I ,2,3,7 ,8-PeCDD 85 40 - 135 
13 C-I ,2,3,6,7,8-HxCDO 81 40 - 135 
13C-l ,2,3,4,6,7 ,8-HpCDD 80 40 - 135 
13C-OCDD 81 40 - 135 
13C-2,3, 7,8-TCDF 57 40 - 135 
13C-I ,2,3,7 ,8-PeCOF 71 40 - 135 
13C-I ,2,3,4,7 ,8-HxCDF 68 40 - 135 
13C-I,2,3,4,6,7,8-HpCDF 74 40 - 135 

}»,J IDV 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2162245 


Notes: 

TEf values 3l'e eited in U.S. Environmental Protection Agency. (1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinated 
dibenzo..p-diox;ns and -dibenzofurans (CnOs and CDfs) and 1989 update. U.S. EnYironmental Protection Agency, Risk Assessment forum, Washinb'lon. DC; 
EPAl62513-89/016. 

CON Confinnation analysis. 

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

A»-J .I.v
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TABLE! 

SUMMARY OF QUALITY ASSURANCE / QUALITY CONTROL SAMPLE RESULTS 


DIOXIN DELINEATION SAMPLING - FIRST COMPONENT OF ALLENDALE POND INVESTIGATION 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


AQUEOUS SOLID 
Equipment PE PE PE PE Range of 

Rinsate Blank Standard Sample Result Standard Sample Result Expected Values I 

Location ID AP-DEL-BKE AP-DEL-PEAQ AP-DEL-PEAQ AP-DEL-PES AP-DEL-PES AP-DEL-PES 
Sample ID 2102251 2102253 2102253 2102252 2102252 2102252 

Sample Date 4110102 NA NA NA 4111/02 NA 

Sample Time 1600 NA NA NA 1730 NA 


Sample Depth NA NA N/A N/A NA N/A 

Laboratory STL CIL STL CIL STL CIL 

Lot Number G2D130156 34761-82 G2D130158 MAR-21985-85-A G2D130158 MAR-21985-85-A 
Lab. Number #024 NA #020 EDF-2513 #019 EDF-2513 

Date Analyzed 4118/02 NA 4118/02 NA 4128/02 NA 
Constituent pgIL pglL pglL pglg pglg pglg 
2,3,7,8-TCDD <2.1 ND <1.3 500 380 260 - 670 
Total TCDD <2.1 ND <1.3 ND 380 
1,2,3,7,8-PeCDD <3.0 ND <12 1000 820 560 - 1370 
Total PeCDD <7.9 ND <12 ND 820 
1,2,3,4,7,8-HxCDD <1.9 6000 3100 1000 780 500 - 1290 
1,2,3,6,7,8-HxCDD <2.2 15000 9800 1000 900 520-1210 
1,2,3,7,8,9-HxCDD <1.7 ND 36 J 1000 860 460 - 1330 
Total HxCDD <2.2 ND 13000 ND 2600 
1,2,3,4,6,7 ,8-HpCDD <4.9 20000 11000 1500 1500 710 - 2070 
Total HpCDD <4.9 ND 11000 ND 1600 
OCDD <18 30000 16000 2500 3500 1980 - 5030 
2,3,7,8-TCDF <1.4 7000 4300 E, CON 500 430 E, CON 260 - 640 
Total TCDF <1.4 ND 4400 ND 480 
1,2,3,7,8-PeCDF <2.0 5000 2900 1000 880 590 - 1150 
2,3,4,7,8-PeCDF <1.9 ND <1.4 1000 900 410 - 1310 
Total PeCDF <2.6 ND 2900 ND 1800 
1,2,3,4,7,8-HxCDF <1.6 ND <5.0 1000 870 530 - 1230 
1,2,3,6,7,8-HxCDF <1.6 ND <11 1000 900 340 - 1560 
2,3,4,6,7,8-HxCDF <1.7 ND <16 1000 1000 480 - 1350 
1,2,3,7,8,9-HxCDF <1.6 ND <1.2 1000 900 390 - 1260 
Total HxCDF <1.7 ND <16 ND 3700 
1,2,3,4,6,7,8-HpCDF <2.2 10000 6200 1500 1400 520 - 2010 
1,2,3,4,7,8,9-HpCDF <2.8 ND <2.3 1500 1500 250 - 1980 
Total HpCDF <2.8 ND 6200 ND 2900 
OCDF <5.7 ND <6.5 2500 2300 1170 - 3330 
Total TEQ Concentration ND ND 

Notes: 
pglg = picograrns per gram = parts per trillion (ppt) pglL = picograrns per liter = parts per trillion (ppt) 
CON = ConfIrmation analysis J = Estimated result; result is less than the reporting limit 
NA = Not applicable ND = Not detennined 
STL = Severn Trent Laboratories, Inc. - Sacramento CIL = Cambridge Isotope Laboratories 
PE = Performance Evaluation 
Results have been adjusted for dry weight; the solid performance evaluation sample, as prepared, is dry 
E = Estimated result; result concentration exceeds the calibration range 
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. 



LOUREIRO ENGINEERING ASSOCIATES, P.c. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102252 r~ 

Lot-Sample # ••• : G2Dl30158 - 019 Work Order # ... : EXWFPIAC Matrix .... : SOLID 

Date Sampled ... : 04111/02 Date Received ..: 04/13/02 Instrument: 5D5 

Prep D~te...... : 04125/02 Analysis Date .. : 04128/02 Units ..... : pglg 

Prep B~tch # ... : 2115445 Dilution Factor: 1 % Moisture: 


DETECTION TEF TEQ
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 380 1.0 1.000 380.000000 
Total TCDD 380 1.0 
1.2,3,7,8-PeCDD 820 5.0 0.500 410.000000 
Total PeCDD 820 5.0 
1,2,3,4,7,8-HxCDD 780 5.0 0.100 78.000000 
1,2,3,6,7,8-HxCDD 900 5.0 0.100 90.000000 
1,2,3,7,8,9-IIxCDI> 860 5.0 0.100 86.000000 
Total HxCDD 2600 5.0 
1,2,3,4,6,7,8-HpCDD 1500 5.0 0.010 15.000000 
Total HpCDD 1600 5.0 
OCDD 3500 10 0.001 3.500000 
2,3,7,8-TCDF 430 ECON 1.0 0.100 43.000000 
Total TCDF 480 1.0 
1,2,3,7,8-PeCDF 880 5.0 0.050 44.000000 
2.3,4,7,8-PeCDF 900 5.0 0.500 450.000000 
Total PeCDF 1800 5.0 
1,2,3,4,7,8-HxCDF 870 5.0 0.100 87.000000 
1,2,3,6,7,8-HxCDF 900 5.0 0.100 90.000000 
2,3,4,6,7,8-HxCDF 1000 5.0 0.100 100.000000 
1,2,3,7,8,9-HxCDF 900 5.0 0.100 90.000000 
Total HxCDF 3700 5.0 
1,2,3,4,6,7,8-HpCDF 1400 5.0 0.010 14.000000 
1,2,3,4,7,8,9-HpCDF 1500 5.0 0.010 15.000000 
Total HpCDF 2900 5.0 
OCDF 2300 10 0.001 2.300000 

Total TEQ Concentration 1,997.800000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7,8-TCDD 28 40 - 135 
13C-l ,2,3,7 ,8-PeCDD 45 40 - 135 
13C-l ,2,3,6,7 ,8-HxCDD 37 40 - 135 
J3C-I,2,3,4,6,7,8-HpCDD 35 40 - 135 
13C-OCDD 36 40 - 135 
13C-2,3,7,8-TCDF 29 40 - 135 
l3C-l,2,3,7,8-PeCDF 36 40 - 135 
l3C-l ,2,3,4,7 ,8-HxCDF 32 40 - 135 
13C-I,2,3,4,6,7,8-HpCDF 33 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102252 q£ 

Notes: 

TEF valucs arc cited il\ U.S. Environmentlll Protection Agency, (1989) Interim procedures for estimating risks associated with exposures to mixtures of chlorinated 
dibcn7.o-p·dioxins and .dibenzofurans (COOs and COFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum, Washington, DC; 
EPA/62513·891O 16. 

• Surrogate recovery is outside slated control limits . 

CON Confirmation analysis. 

E Estimated result Result concentration exceeds the calibration range. 

G2D130158 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 

DioxinsiFurans, HRGCIHRMS (8290) 

Client Sample ID: 2102253 ~ i. 

Lot-Sample # ..•: G2D130158 - 020 Work Order #..•: EXWFQIAA Matrix.._: WATER 
Date Sampled ... : 04/11102 Date Received •.: 04/13/02 Instrument: 5D5 
Prep Date ...... : 04/16/02 Analysis Date..: 04118/02 Units ..... : pglL 
Prep Balch #_.: 2106506 Dilution Factor: % Moisture: 

PARAMETER RESULT 

DETECTION 
LJMIT 

TEF 
FACTOR 

TEQ 
CONCENTRAnON 

2,3,7,8-TCDD ND 1.3 1.000 0 
Total TCDD ND 1.3 0 
1,2,3,7,8-PeCDD ND 12 0.500 0 
Total PeCDD ND 12 0 
1,2,3,4,7,8-HxCDD 3100 50 0.100 310.000000 
I,2,3,6,7,8-HxCDD 9800 50 0.100 980.000000 
1,2,3,7,8,9-HxCDD 36 J 50 0.100 3.600000 
Total HxCDD 13000 50 
1,2,3,4,6,7,8-HpCDD 11000 50 0.010 110.000000 
Total HpCDD 11000 50 
OCDD 16000 100 0.001 16.0000()0 
2,3,7,8-TCDF 4300 CONE 10 0.100 430.000()OO 
Total TCDF 4400 10 
1,2,3,7,8-PeCDF 2900 50 0.050 140.000()OO 
2,3,4,7,S-PeCDF ND 1.4 0.500 0 
Total PeCDF 2900 50 
I,2,3,4,7,8-HxCDF ND 5.0 O.lDO 0 
1,2,3,6,7,8-HxCDF ND 11 0.100 0 
2,3,4,6,7,8-HxCDF ND 16 0.100 0 
1,2,3,7,8,9-HxCDF ND 1.2 0.100 0 
Total HxCDF ND 16 0 
1,2,3,4,6,7,8-HpCDF 6200 50 0.010 62.()OOOOO 
1,2,3,4,7,8,9-HpCDF ND 2.3 0.010 0 
Total HpCDF 6200 50 
OCDF ND 6.5 0.001 0 

, 
Total TEQ Concentration 2,051.600000 

PERCENT RECOVERY 

INTERNAL STANDARDS RECOVERY LIMITS 

13C-2,3,7,8-TCDD 81 40  135 
13C-l,2,3,7,8-PeCDD 69 40 - 135 
13C-l,2,3,6,7,8-HxCDD 95 40  135 
13C-l,2,3,4,6,7,8-HpCDD 70 40  135 
13C-OCDD 67 40  135 
13C-2,3,7,8-TCDF 80 40  135 
l3C-l,2,3,7,8-PeCDF 67 40  135 
13C-I,2,3,4,7,8-HxCDF 87 40  135 
13C-I,2,3,4,6,7,8-HpCDF 76 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 

DioxinslFurans, HRGCIHRMS (8290) 

Client Sample ill: 2102253 f ~ 

Notes: 

TEF values arc cited in U.S. Environmental Protection Agency. (1989) Interim procedures for estimating risks associated with exposures to mixtures of chlorinated 
dibenzo-p-dioxins and -dibenzofurans (COOs and CDFs) and 1989 update. U.S. Environmental Protection Agency. Risk Assessment forum, Washington, DC; 
EPN625/J-89/016_ 

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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