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Dioxin: 

DIOXIN DATA VALIDATION REPORT 

USEP A REGION I - TIER III 


G2D130156 
Severn Trent Laboratories, Inc., West Sacramento, CA 
Centredale Manor 
May 22, 2002 

23/SoiV21 02205, 2102206, 2102207, 2102208, 2102209, 2102210, 2102211, 
2102212, 2102213, 2102214, 2102215, 2102216, 2102217, 2102218, 2102219, 
2102220,2102221,2102222,2102223,2102224,2102225,2102226,2102227 
11Aqueous121 02251 

A Tier III validation was performed on the dioxin/furan analytical data for twenty-three soil samples 
and one aqueous blank sample collected by Loureiro Engineering Associates at the Centredale 
Manor Site in North Providence, Rhode Island. The samples were analyzed under EPA Method 
8290 for high resolution dioxin/furans. The data were evaluated as a Tier III level in accordance 
with the "Region I EP A -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 ofData and Potential Usability Issues. 

* • Data Completeness. 

* • Preservation and Technical Holding Times. 

* • PE Samplesl Accuracy Check. 

* • Window Defining Solution. 

* • Initial & Continuing Calibrations. 

* • Chromatographic Resolution. 

* • Instrument Sensitivity Check. 
• Blanks. 

* • Matrix Spike Analysis. 

* • Laboratory & Field Duplicate Analysis. 
• InternaVClean-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. 
NA Not Applicable. 
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Overall Evaluation of Data and Potential Usability Issues 

DioxinlFurans: 

Dioxinlfuran sample results were qualified as follows: 

• 	 Total TCDF has been qualified as undetected (UJ) in samples 2102205,2102206, 
2102207,2102208,2102212,2102220,2102221, 2102222,2102223 and 2102224 due to 
method blank contamination. 

• 	 2378-TCDD, 2378-TCDF, 12378-PeCDD and 123678-HxCDD have been qualified as 
estimated (JIUJ) in sample 2102206 due to low internal standard recoveries. 

• 	 2378-TCDF has been qualified as estimated (J) in sample 2102210 due to a low internal 
standard recovery. 

• 	 OCOD has been qualified as estimated (J) in sample 2102212 due to a low internal 
standard recovery. 

• 	 2378-TCDF, 12378-PeCDO and OCOO have been qualified as estimated (JIUJ) in 
sample 2102215 due to low internal standard recoveries. 

• 	 2378-TCDF has been qualified as estimated (UJ) in sample 2102219 due to a low internal 
standard recovery. 

• 	 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). 

Blanks 

The contamination detected in the blanks which resulted in qualification are summarized in the 
following section: 

Blank Date Extracted Action Level 
EOA6AIAA 04/23/02 55 

• 	 Total TCDF has been qualified as undetected (UJ) in samples 2102205, 2102206, 
2102207,2102208,2102212,2102220,2102221,2102222,2102223 and 2102224. 

InternallClean-uplRecovery Standards 

Sample Internal Standard %R Action 
2102206 13C12-2378-TCDD 

!3C1r2378-TCDF 
13C12-12378-PeCDD 

13CI2-123678-HxCDD 

35% 
19% 
32% 
36% 

J/UJ 

2102210 uC12-2378-TCDF 31% J/UJ 
2102212 IJC1rOCDD 31% J/UJ 
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Sam~le Internal Standard %R Action 
2102215 nC1r2378-TCDF 23% JIUJ 

13C12-12378-PeCDD 36% 
13C12-OCDD 39% 

2102219 uC 12-2378-TCDF 38% JIUJ 

• 	 2378-TCDD, 2378-TCDF, 12378-PeCDD and 123678-HxCDD have been qualified as 
estimated (JIUJ) in sample 2102206. 

• 	 2378-TCDF has been qualified as estimated (1) in sample 2102210. 
• 	 OCDD has been qualified as estimated (J) in sample 2102212. 
• 	 2378-TCDF, 12378-PeCDD and OCDD have been qualified as estimated (JIUJ) in 

sample 2102215. 
• 	 2378-TCDF has been qualified as estimated (UJ) in sample 2102219. 

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 (J). 

• 	 An aqueous PE sample (2102253) and a soil PE sample (2102252) (SDG G2D130158) 
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, 

Environmental Data Services, Inc. 


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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Sile Name:ferrfre elale N({fib 

D:lt:l Review WorksheetS Reference Number: -

DIOXIN DATA REVIEW WORKSHEET 
(LOW or HIGH RESOLUTION) 

The following data pack:lge has been validated: 

L;lb NamSe~1I freilJesi SacrQme~fo leA 

Region 1 

DAS/Project No['ewf..,i air Ma (10 y 
SDGNo. 6lD1301~ 
No. of SamplesiMarri:c3 SQi! /f ({rUGOUS 

The Region r. EPA-}lE Data Validation Functional Guidelines- for Evaluating DioxinlFuran Analvses. November 1993 
and Regjon 1. EPA.-}lE Dara Validation Functional Guidelines for Evaluating Env;ronmen:al Anal'V5es., December 1996 
were used to evaluate the da[a and/or approved modifiotions to the Functional Guidelines were used to evaluate the 
data. (Arrach modified criteria from EPA approved QAPjP or amendment to QAPjP). 

The general criteria used to determine (he performance ' ..ere based on an examination of: 

• OVCr:l1l Ev3.lu:1tion of Oat:! 

• O:lt::. Completcncss

• P=~::crvationITechni<::lJ Holding Times 

• PE SampleslACcur:lCY Chcd: 

• Window Defining Ylix 

• Initi::.l & Continuing C.l.Iibr.nions 

• Chrom:!togT::lphic Resolution 

• In.strumenl Scnsitivicy Cheel.:: 

• BI:lJlKs 

• Mauix Spike ,,,nalysis 

Definition 0 f Qualifiers: 

A . Acceptable da[a 

• L.lbor:llorv & Field Dupliotc Analysis

• IntcmJJ/Cle:ln-ull'Rccovcry $l:Ind:1tds 

• Sample An3.lvsis ~ Identiliolion 

• S.llTIp!c:: Quanti!:ltion & ToQ/ Homologucs 

• Eotimatcd Detection Limit (EDL) &. estimated 'AJ..'timum Possible 
Conc""tr.llion tEYiPC) 

• Tv:tici:', Equiv:ucncy Factor (TEF) & Isomer Spccificiry 

• Rquired Sample: Reruns ~ Second Column Conlirmation 

• Dilutions 

J . Approximate data due to qualiry conrrol crire:-ia 
R - Reject data due (0 qual icy conrrol criceria 
U - Resule nor detected 
fB - Compound detected in aqueous equipment blank associated with soiVsedimenr samples 

Da[e: ~,.. J.;;2 I cJi>() )-
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Region 1 

Data Review Worksheet - (Low :lnd Higb Resolution) 


OATA COMPLETENESS 

DATE LAB CONTACTED DATE RECEIVED MISSING INFORMATION .1 
M ~ Wf!.! /llfet-

Dare: SIt. zJ \) ~ 

11/98 



Region I 
Dulu Hcvle\v Worksheel • (Low unu High Resollilion) 

II. PRESERVATION AND JlOLDING TIMES 

Sampler: j"C COlllpany: Lol{re /H:} Conlacled Ye~~ille:___ 
EtJft . 

(ird..: S,lIUph: Illllllh..:rs lI'ilh C,\cc\.'(kd (,"01111',<21 holdillg liules or oillilled pl'~SCrVilli(lIl, 

-.-.-~--.-

S;lIlIpk NIIIlI"~r M,lIri~ Prcscrvcll YIN nak Sallll'kd Dale E~lra'ic" D,lle Allaly~cd AClinn 

21022..05 So,'C tJ 4/10/02 ~12-3/D 2._ 'tlz &/ 'V 2 f\ 107A~ 
2/ D2lD0 I( 1/ 

210 Z. Z0 -::;- II /{ 

2/ b2 Z0 g /1 If 

2/ 0 220~ II I, 

2/02- 'Z(O II " 
2../ozz ( I I II I { 

.1(022 f J /I II 

2-/ DJ.. 213 t./hl/(J 2 4h9/ D2.
2-1 aLZ I '-f Y/L5/b2 ({/l g10"2-

Z/D2-2fS 4/Z3/1>1- 41 L 7-!oL 
2/oZZ/(P I '( /, 

LI 0 2.2/-:;' I II Ii 

liD 22-1 rt I 

Ifi II
i 

?-I 0 2-7lCj 
) 

I /, III 
I 

2/()ZZ.ZO I 
I 

I I I I( 

2LOZ.ZZ I \ 
II /1 

210Z.ZZ2- .f 1/ II 

valid"or~~ Dale: 5/22/rJL 
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Region J 
/lulu I!c:vic'w Workshect· (Low Ilnd lIiell ilcsollliioll) 

II, rnESEnVA TlON AND II()LDING TIMES 

Silmp/er; J'C,. COlllrilllyLo U(€iro COlllacled YeS.@DUIC:___ 

I. Cirdl: 5illllph: Illllllbcrs Il'illt c.\ccl:lkd ,~t{..if-hOldillg lillll:$ or oillillcd pr~sl:rvnlioll. 
- -, 

Salllpk Nlllllh~1 "'I"uh I'(~S~(\'CII YIN nak !iillill'kll Ilille b;lla'lcil Ilill~ Allaly~~d AClion 

2/02.:2:2.-3 ~J'I I\J 0..} 110/0 2 4/2.3/D2- Y!z.:;!o'L N(,~ 
2.( DZ-'27- 'f '1 II 

2 , 02:2.:2--5 I, 1/ 

I ZIOZ.ZZ..~ '/ /1
I 
I 

2 f6Z. 2. -z.:::t 'f LZ,7/'U 7.- I..fb_~/bL 
21OZl.51 f±tJ V{oL6 '\ lfl, b 1i).J <{It "1/ Q z. 

- ~-~-- -- - -- - --- -- -- - - ----- - ~----- .. - --

Q1Q~~~ Dale: 5/2 2-!uJ...Validalor: 

11198 

mailto:YeS.@DUIC


Region I 

DlIllI HevlelY Worksheet· (Low anulligh I1csolutioll) 


III. ACCUI1ACY CHECK (Performance Evu/ullllon I1csulls)· Lisl ull ullu/yles Iltal ure outside criteria. 

SDG No:G2DI;oI:kASE/PROJECT No: C&+J&eJa.k. M~o~ 

Ar~ more Iholl olle·hnl( of Ihe PES OnO/)'ICS wilhill crileria ror encll pnmmtler. 
 (9N 

: 

1'( S~lIIfll~ Nlllllu~r Alllllllk NII",Il~r "')'fI~ uf PES ,.... illti'" I\I"")'I~ Cnne 1l~lli"" I I:I'A NII,,·!:I'A .. t:S SI1IIpies Ani:clc<./ AClion 
PES Scnr.:,' SCUC~\· • 

crJlfoAtAC - LC~ ~L JJJLOu. ()~ 1(£0-1<10 / - ~ JO'i A!~ 
ff) Db /I fJC - I( if II Dt';: if - (I 1'1 (}J~ 

! Eo A6DI/~-JC - II II It I ( ("O-/Y() ) - dJJ. 201 r Utf)AR 

[0 kL 31/} C 
~ 

1/ N:JX-1L- I{ II ( I f ( 
II -

£y. I(,PJ~( - II A(JW)l 1/ /1 /1 - ()uL,{ 6J~ »~ 
u 

--  - .. ----  --  -----  - - -----  -  --.  ----  '------. 

For Region I PESs inuicate the Region I PES Score Report Reslilts: Aclion Low; Action Iligl1; TCL MISS; TCL CONTAMINANT 


•• foor Non·EPA PESs indicale Ihe NOIl·EPA PES Score: PES COMPOUND MISS; I'ES COMPOUNO CONTAMINANT; PES COMPOUND lilT (% Recovery Limits) 


Validalor: U~~ Dale: 2/Z 2./02.. 
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Region I 

Dulll Hevlew Worksheets· (LolV or High Resolutioll) 


V. INITIAL AND CONTINUING CALIDRATIONS 

V-a. INITIAL CALlDRAT10N 

- --  - -----

n~IC 1IIIIIU01eni COJllpolloll %RSn Inll SIN itT /tcsolllli(ln Samples ""clion 
of FiI~ N~lIIc f(ulio .... ffcClcll 

ICAL 

It.fh910 z 2-6 Af67(J)2.. aui A aJJ (Lu ()..{A aA ({P(6lA at{ \1rM-1J &.a ,AJ'jj..Q 
lflzj,jdl In 5m£.oL/DL ~(J~ nll !'ItA. ou.. ol{ I 

-, 
\ 

1"lIn7~z 2, A~o2/})1. 
I v \ 

L/J1i10. 2 bA P021J)2 

412i'/02 JIJ~f()2y)5 

VI2tlol Z~AQJol1D5 
l../ll~}0l 101 Hf-02C)]:h i , 

(1)2-1101 O} {\f £CZc)c:b / 
(//2 1hl 234Poc1i>S I T 
3'bl\2 65NLblr Dl. 
~/~~',Z 23fJP -o~5)54hnot'L Iq/)~{::;b5 

jlf/2-3/h2. 2,3Afol9cD 
.pIf/,J/cl lft)polr(!505 L 

~ 
b 

If I zd 02. L IfYltolS))5' 
, 

~ ( 

Dale: 5'{Ll/~LV,li""., ~~~ 
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Reg/on I 

Data Hevlew Worksheets· (Low or High Resolution) 


V. INiTIAL ANn CONTiNUiNG CALlOnATIONS Contilil/cd 

Vb. CONTINUING CALIBRATION 

- ---------------  ~--~-------

Dille 1011111111(111 CUIIlPOIIIIU ~i.1l lOll SIN itT n~'Uilllioll Salllpl~5 AClion 
01 I'lk Nijl\l~ itilliu Ai'fcCl~1l 

CCAI. 

YJ 2-jJb2- d_'W PaZ' D2- r;UJ... 0v{R (fAJ OJ).. ()UJ... ~ M Stt,/I..t,ot£6 ~ 
<t2~lo:2- ;)h APOZI D1 (fJ pdS olL Ok 67c ()~ 01.\ 

, 

t.!/2.q(bL 2b Af6C(D2 
<-( rdoL 2bAPOZI])2

:-I. ) r/62 )r{}PCl~~ 
'fllh/OL d~t1PDZ9 'OS 
412.?hz. elf, APoL OJ lh I ii , 

Li '1)·!6L "qAfOZOJYS 
I I I\ 

LI '11(~ J1AfDZi6u) ! 
<.( 1'6/ ~ 2 /1 APO-ZC5JY; '1l ~ 

17 
r 

CommcolS:(1M pM"J 

I 

-
5/ zz) () LDale:Valid".r: ~~ 
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~ 

ID:______ 

(QC Limit s 25%) 

Region I 

Data Review Worksheets - (High Resolution) 


VI. 	 COLUMN PERFORMANCE RESOLUTION CHECK 

Was the chromatographic resolution of the TCDDffCDF isomer.; and the 

period? 

% Valley -TCDDI -TCDD_____ 

% Valley --  -TCDF:·-_-_-_ -_ -_ -_-TCDF_____ ~ (QC Limit s 50%) 

For 09-225 column" 	 ~ 

% Valley ___-TCDD/___-TCDD__-r-__ 	 (QC Limit s 25%) 

% Valley ___-TCDf:___-TCDF~----	 <QC Limit s 50%) 

ACTIONS: /

A. 	 If the GC resolution criteria do not meet specific:ltions. the positive hits will be qualified as "1". All tetras and hexas (for both di 

and furans) will be qualified. The h<!ptas are not believed [0 be affected. OCDD and OCDF are not affected as there is only o..e 
isomer in each group. No action is taken for non-detects. 

B. 	 The criteria for chromato~raphic resolution must be met for all standards and the reviewer must use professional judgement on the 
severity of the problem and itS et"fect on :ne iinal results. 
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Region I 
Data Review Worksheets - (Low and High Resolution) 

Ylla. BLANKS ANALYSIS 

Was a method blank prepared and analY7.ed for each matrix prior to analysis of sample'? Yes'}4 No [ ] 

List the blank contamination below. 

Sampler: -:::r~ Company: L6/)fet'rV f1' Contacted: Yes a:!sl)Date: __ 

I. Laboratory: Method and Instrument I3lallks 

--.. 

"'5ee 
AJe)rf 

P~' 

2. Field: Equipment (Rinsate) I3lanks 

Date Extracted Date Analyzed Matrix 

41th {O~2- <--tIIY/dL OJI 
0 

V~ (lvtCA. LJ-e. 
/'-./ 

( 

Sample No. Instrument 
(131;lIIk Type) 

:lI02Z51 HlGcIkfl{f'fj 

( ~f- ') 

Compound 

au ND 

Conc. (units) 

.---

I 

I 

Date: 5/~ 

Date Extracted Date Allalyzed Malrix Sample No. 
(Ulallk Type) 

I nstrulllent Compound Conc. (units) 

---~-----

I 

'-ilL 31 oJ- 412.'/0 J go it f(j/i('AlfJA HR.6 C/I-IRlY/.\ T°t:fDF /J IW /!f 
II I' I, £0/1 h t)/IJ/1 If aM IJD 'i J 

~/251b2-- l.j IZ }/o L 1/ F 0 D£ / ~j}jJ (/ 0Pl iUD - I 

~rl7/{) L V/2--g/0L. 1/ £01<L3/4A 
I, tuJ jJ[) -

4/1~/o2- /18102-_ LJabA
------ --

{X Ie PJltA 
--

I I au /Vi) -

2L/02.Yalidator 
1/198 
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Dllta Rev/elY Worksheets" (LolV nlld IIlgh Hcsollilioll) Conlinuet! 

VUh. DLANKS ANALYSIS 

G 


~ ~ -

COlllpollnd T}'pe IIf J);llc 1l!~lIk M~~ ('nIiC. IIclilili I.c\'\'1 SmllJllc~ II lIi:clcd IIclillll 

1II~lIk SntllJllc/Orlgill~tcd (1IIIils) (1IIIiIS) 

~!oU EtJR(AII1 t./-!tj/oZ fAf· /lfJa(c, 55 fJC1/q 21v 2205 U-r 
-rc1:5F I 

J J '/ ../ 2/ 0ZZ c4 UJIrro Ba.k~ ~ 1J3~LfI ) ! 2( 022 0:; fA:! 

I I 2 (0 22v8 liT 
2101.?.(2 U:r 

2-(027.7..0 U-:; 
I 2fo"Z-z..-z. I V:J 

Z I OZ.ZZ"'Z. U:J 

f Z/o 2..27...3 LiT 
\7 :l{ DZ2 z.<../ uJ' 

----

IICTIONS; 

II. Ifno blftnk is run wilh a paniculM rn~lri.~.the non,delccted r(wll.l shollll) be ~ecepled IVilholil qualifyill& Ihe "aln Blld Ihe posilive hilS should be naued "J". 
and no blank Is run. profeulonal judgmenl Ihould be uled 10 delermlne If ~II rcsulls Shllilid be rejeeled "R". 

I(all SllIIples have Ihe ume hilS wilh limillr conccnlrali 

[) If a blank is conlaminaled abol'e Ihe ~pecilied JimiiS. any snilipic hils repolled ~s below Ihe aelloll ieI'd Me 10 be repolled ns nOIl·delecled. ~nd nOI included In Ihe TEl' ealeilialionl. 1111 dala Ihal .re nol grealer Ihi 
limell"e blank aCllon level ale 10 be reporled a~ 1I01l·delecled. 1(lhe detecled nllalyle is OCDIJ/OCDI' or D rOlall/olllllloglle nil dalo Ihal arc nol grealerlhall 10 liruellhe blnllk lie 10 be rcponed l.S non·deleclS 

c. I(polilive resullS nrc deice led In aqueous equipmenl (rinsnle) I>lnllks nlld Ihe R~lodnled IIIIII·nqlleous snlllpicl. Ihell Ihc vnJidalor should nag (EO) Ihose deleeled cOll1pollnds in Ihe associnled non· aqueous sample: 
indicale an indelerminnJe Illiouni of smnpllng mor h~s pOlclllinlly alTeclcd Ihe SDmple rcsulls. 

Validalor: Dal~i2Z/o '-.u~~ 
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Region I 

D313 Review Worksheet - (Low and High Resolution) 


VIII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 


List:111 MSiMSD analytes thaI are outside method QC accc:prancc: criteria. 


Colmpoum.l MS ~'. MSO ~'. RPO Mc:chod ')C Limits C onccnlr:uion ~~RSO Action 

Rcc Rec 
%Rc:c RPO Urtspikcd MS MSO 

Sample: 

!)78·TCDO 

~78-TCDF 

1!37&·PcCOF 

12J78-P:COO 

2J.J73·PcCOF 

12J47S-H:'CCOF q 

12J673·H.'l:CDF 
f 

) /A ~( D ~ ..... 
I ..... (...C. 

~ 
V 

I 2341&·H:'CCOD 

r11 It 
, V 

12J6,3·H:<:CDO /,/ 

.~ ../ 
123789·H;'(CDD ..-" 

.r'/" 

:!34678,H.~COI: I ,/./..,/ 

I 23i'89·H,'tCDF /' 

v// I I 
12346is·HpCDF I I / I 
12346is·HpCDD / I 
12J4i39-HpCOF I i I 
OCOO I I I 
OCDF I I I I 

Default Limil5: % Recovery (50-150%). RPD (50%) 

ACTIONS: 

If recoveries are beyond 50-150%, recheck all calculations. Professional judgment should be used to flag sample data. 

,.11 W'1~-";d300 Date:: 
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Regloll I .' 

Dala nevlcIV Worl<shcefs - (1Ilgh ncsolufloll) 


Xb. INTEflNA L STANOAno n ECOVEn y 


Recovery ACCCplUIICC Crilcria pcr Tuulc 10 ill Dioxin Vulhhllioll SOl': 


I ;llIIpl' NOI. I 
-  - .. _---- --  - I --  -  -

I 
--

I210220 " 216l-7.IO 2lo"ZZf2.... 

11I1~rnll Sln",hHlJ 'I. lI~c. SIN QC lIonu~ AClion ~.II~c. SIN QC HDIIGe Aclloll "10 Rcc. SIN QC Ronll' AClion 
(~'I (~~) ('V.I 

"C,,·1)1&·TCOI) 35r. ol.t. l..fO-13)I(:rho 
"C I1 ·217H·TCIlF 1'1 1. oil , I ~.J 3(2 Ok L/o -{ 3c:. (/Iu:r~ 

3.1 t '-tV-I 3)' lJlw/ -
I lie!rl23 78 ·p~C{){) OLL 

"CI/.12J np,COF 

"C..·21478·P~C()f' 
~.. 
"C'I·12)~78·II~C[)[) 

'IC .123678.lh:CDO 3£ t ott YO·/3t; I(JlLo 
"C, -Il3189·lIxCI)I) 

"Cu ·1214 H·llxCI)1' 

"e ·12167H·llxCOF 

"C!I.123 781)·llxCOF 
I 

"C, ·21461M·llxCDF 
, 

"e, ·I2H618·lIrCO() 

"Cu·12Hbn.III'CDF 

"C l!.I2)~ 789·llpC!)F 

"C, ·neon 31 bl- Ot..{ l{O'/3S (:;fU'J ) 
, - • 

"('f,·231M .le!)!) 

Dalt:;V,liUalOrlAiLw'1 ~ S /-LZ/D'
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Regloll I' 

Data Review Worksheefs, (High Resoluflon) 


Xb. INTERNAL STANDARD RECOVERY 

Recovery Acccplunce Criteria pcr Tubh: 10 ill Dioxiu Validuliou SOP: 

Salllple Nos. .:21()Z'Z.15 '2l02? I q -l 
11l1~rnaJ SIQnJ~rd % It~', SIN QC ltDIIIl~ 

I~'~) 

ACliulI % I{~t. SIN QC ilotlce 
1m 

AClioll ";. Ret. SIN QC Rln;c 
('VI) 

AClion 

"C, ·lng·TCOD 

"c, ·237H·TCIlF ;2-:s t Ok '10-1 s5 CJ-/l(J 5lul~ ok 1../0-/3.5 '(jIll:! 
"CI/·'2)78.P~COO 3(, c, OiL '10-135 TIIQ) 
IIC,,·12J78.P(COF 

"e ,.·2 H 78·r'~Cf)r _.. 
"CI)·11J~ 78·' h;CnO 

"c ·123678·II>;CDO 

"e1/.123789·llxCl)1) 

"C, ·12H?g·lIxCOI' 

"C,,·12367K·/lxCOF 

"C, ·123789·/I),'COr: 

"c, ·n~67K·IJxCnF 
, 

"C, ·12H678·lIpCOf) 

"C'L 12)~b 78·1 !fICf)F 

"C'L 1234 789·1 iJ'crw 

"C!l'OCOO 1~_"/" ()(L <{ D-(~5 I(rLu/ 
"C"I,·2178·TCf)f) 

1  , 

Dalt:: 5(2.2../~ LValidaior: D~c.'iLftwu 
//198 



Region 1 

Oat:l Review Worksheet - (High Resolution) 


XI. Sample Analysis :lnd IdentHic:lIion 


Lis( :lny sample and analytes which did not meet idenrific:ltion criteria: 


[ SA\oCP\..t ~ I I 
] 

I :'fATtVE M'AL YTE5 I itT I SII< ! JOft~.. itT I SII< ! "'" ll>uo ] 
:J73-TCOO 

:.Hs-TCOf / 
1:,7.-,.cDF / 

~".'cCOO / 
:JA1••PcCOf t/ / 
InJ7J..>UCOf r'\ r-./O / 
IlJ67J../t.COF \ 1(\) b 7 
I:JJ71·>UCDO XV 7 
1!;67S->UCDO 1\ ' // 
In7l9-H..COO n\) " / 
:J.I41t-H.<G>F I ~ ~ V 
1:J7.9-ItaCOF j / 
IU",,71·HpCDf /' 

In...7S-HoCOO // I I 

·::JJl39·HpCOF / I 
I 

OCOO / 
OCOf / 
1;'(I"E.'t."AL STANDAADS vs ~COVERY STAX~~S I 
'·C·::J71-TCOO I I 

"C,u7:t..TCDF 

"c·::;7:t..PcCOO I 
··C·I:)7S-7cCDF I 
''C.'':J;.I,I·K,COO 

"C·I::J67J..Ii..CDO 

"C·I:JJ7J,.ItaCDF i 
. 'C. I 2J67J..ItaCOf' 

''C. ::J719.lbCOF I I 
·'C·:J.......It,CDF I 
"C·I:JA401.HoCDO I 
"C.I:JA47l.HoCDF 

"C-I:JJ7J<)..HpCDF 

'':-0<:00 I. 
"O-l]a.TCDO ! 

I IlfCOV'Ell Y ST --'NOARDS ! 

I"C·i:J.&.rCDO 

I I I I I I 
I 

''C-I :,n,,·lUcoo 
I 
! 
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Region 1 

Dat3 Review Worksheets - (Low or High Resolution) 


XII- SAMPLE CALCULAnON 

10 X f. 0 I X 0, to 

..: I . ~O 

Q x (A 1 + A z) x D 
Concent:ra cion (ng/g) = x x 


(W or V) x (A + A .) x RRr: 

1.5 is" x 

2.5 x Q;s x (H,,~ + H<,) x D 
EDL = 

(W or V) x x RRF 
x 

Q i. s X ( A.<; + .,\.<,) x D 

El'1PC = 


(W or V) 
 x RRF 
" 

where: 

Quamicy Cng) of appropriate internal standard added {o sample before extraction. 

Integrated areas of the two quamitation ions. 

Integrated areas of the internal standard quantit:ltion ions 

Weight (g) of sample extracted. 

Volume (L) of sample c:xtracted. 

Calculated relative response factor from the continuing calibration. 

Peak heights of the noise for the quamitation ions. 

Peak heights of the internal standard quantitation ions. 

Dilution. 


11/98 



Lot-Sample #•.• : G2DJ30156 - 001 
Date Sampled •..: 04/10/02 
Prep Date ...... : 04/23/02 
Prep Blitch #.••: 2113441 

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 
l,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCDF 
1,2,3,4,7,S-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 
OeDF 

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-I,2,3,4,6,7,8-HpCDD 
13C-OCDD 
13C-2,3,7,8-TCDF 
13C-I,2,3,7,S-PeCDF 
13C-l,2,3,4,7,8-HxCDF 
13C-l,2,3,4,6,7,8-HpCDF 

LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102205 

\Vork Order # ... : EXWD71AC Matrix..••: SOLID 
Date Received .. : 04113/02 Instrument: 9D5 
Analysis Date .•: 04/26/02 Units .. _.: pg/g 
Dilution Factor: % Moisture: 16 

DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRA TION RESULT 

1.2 J 1.2 1.000 1.200000 
1.2 1.2 
ND 0.24 0.500 0 
ND 2.2 0 
ND 0.32 0.100 0 
ND 0.79 0.100 0 
ND 0.64 0.100 0 
ND 2.1 0 
22 6.0 0.010 0.220000 
47 6.0 
2400 12 0.001 2.400000 
ND CON 0.57 0.100 0 
9.1 u.-1 6.0 
ND 0.43 0.050 0 
ND 0.49 0.500 0 
9.0 6.0 
NO 1.0 0.100 0 
NO 0.62 0.100 0 
ND 0.74 0.100 0 
ND 0.098 0.100 0 
3.8 6.0 
4.7 J 6.0 0.010 0.047000 
ND 0.32 0.010 0 
10 6.0 
9.8 J 12 0.001 0.009800 

3.876800 

PERCENT RECOVERY 

RECOVERY LIMITS 


72 40 - 135 

75 40 - 135 

76 40 - 135 

81 40 - 135 

85 40 - 135 

68 40 - 135 

76 40 - 135 

80 40 - 135 

84 40 - 135 


~LJ . 
12'2- {oJ--S 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102205 

Notes: 

TEl' valuL'S are ciled in U.S. Environmcnlal Prolection Agency, (1989) Inlerim procedures for estimating risks associated with exposures to mixlures of chlorinalcd 
Jihcnzo·p·dioxins and ·dibcnzofuJ:lns (COOs and COFs) and 1989 updale. U.S. Environmental PrOleelion Agency, Risk AssessmCIlI forum, W3Shinglon, DC; 
EPN625/)·89/016. 

CON Confirmation analysis. 

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

G2Dl30156 STL Sacramento 916·373·5600 9 of 2375 



Lot-Sample #_.: G2DI30156 - 002 
Date Sampled ... : 04/10/02 
Prep Date ...... : 04/23/02 
Prep Batch #.••: 2113441 

PARAMETER 

2,3,7,S-TCDD 
Total TCDD 
1,2,3,7,8-PeCDD 
TotalPeCDD 
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,S-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 Concenlr:ltion 

INTERNAL STANDARDS 

I 3C·2,J, 7 ,8-TCDD 
I 3C·I ,2,3,7,8-PeCD D 
13C·J,2,3,6,7,8-HxCDD 
13C·J,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-I,2,3,4,6,7,8-HpCDF 

LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102206 

Work Order #.••: EXWD81AC Matrix.•..: SOLID 
Date Received ..: 04113/02 Instrument: 9D5 
Analysis Date .•: 04/26/02 Units ..•.. : pg/g 
Dilution Factor: % Moisture: 20 

DETEcnON TEF TEQ
LIMIT FACroR CONCENTRA TlON RESULT 

1.8 :r 1.2 1.000 1.800000 
2.7 1.2 
W)U:r 0.47 0.500 0 
ND 1.6 0 
ND 0.21 0.100 0 
NfJLL'J 0.42 0.100 0 
ND 0.42 0.100 0 
ND 2.1 0 
28 6.2 0.0]0 0.280000 
63 6.2 
5100 -::r 12 0.001 5.100000~ 
O.SO :r j'CON 1.2 0.100 0.080000 
13 uj 1.2 
ND 0.26 0.050 0 
ND 0.34 0.500 0 
13 6.2 
ND 0.39 0.100 0 
ND 0.55 0.100 0 
ND 0.16 0.100 0 
ND 0.12 0.l00 0 
ND 3.0 0 
ND 2.5 0.010 0 
ND 0.20 0.010 0 
ND 2.5 0 
ND 3.8 0.001 0 

7.260000 

PERCENT RECOVERY 

RECOVERY LIMITS 


35 ~ 40 - 135 

32 \I- 40 - 135 

36 I- 40 - 135 

44 40 - 135 

52 40 - 135 

19 .. 40 - 135 

48 40 - 135 

52 40 - 135 

62 40 - 135 


~~I.V 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102206 


Notes: 

TEF values arc cited in U.S. Environmental Protection Agency, (1989) Interim procedures (or estimating risks associated with exposures to mixtures ofchlorinated 
dibenzo-p·dioxins and -dibenzofurans (CDDs and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum, Washington, DC; 
EPN62SI3·89/016. 

SUTTogale recovery is outside stated eontrollimits. 

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. 

DioxinslFurans, HRGCIHRMS (8290) 

Client Sample ID: 2102207 

LOI-Sample #.•• : G2D130156 - 003 Work Order #..•: EXWD91AC Matrix•...: SOLID 

Date Sampled ..•: 04110/02 Date Received .. : 04113/02 Instrument: 9D5 

Prep Date. .... _: 04123/02 Analysis Date ••: 04126/02 Units.••..: pg/g 

Prep Batcb #_.: 2113441 Dilution FlICtor: % Moisture: 22 


DETECTION TEF TEQ
LIMIT FACTOR CON CENTRA TION PARAMETER RESULT 

2,3,7,8-TCDD 1.2 J 13 1.000 1.200000 
Total TCDD 2.9 13 

1,2,3,7,8-PeCDD ND 0.37 0.500 0 

Total PeCDD ND 3.2 0 

1,2,3,4,7,8-HxCDD ND 0.41 0.100 a 
1,2,3,6,7,8-HxCDD NO 2.4 0.100 0 
1,2,3,7,8,9-HxCDD NO 1.1 0.100 0 
Total HxCDD 11 6.4 
1,2,3,4,6,7,8-HpCDD 25 6.4 0.010 0.250000 
Total HpCDD 56 6.4 
OCDD 240 13 0.001 0.240000 
2,3,7,8-TCDF 1.4 CON 1.3 0.100 0.140000 
Total TCDF 15 U:J 1.3 
1,2,3,7,8-PeCDF NO 0.64 0.050 0 
2,3,4,7,8-PeCDF NO 0.92 0.500 0 
Total PeCDF 17 6.4 
1,2,3,4,7,8-H.xCDF ND 2.4 0.100 0 
1,2,3,6,7,8-HxCDF NO 1.2 0.100 0 
2,3,4,6,7,8-HxCDF NO 1.3 0.100 0 
1,2,3,7,8,9-HxCOF NO 0.45 0.100 0 
Total HxCDF 16 6.4 
1,2,3,4,6,7,8-HpCDF 8.0 6.4 0.010 0.080000 
1,2,3,4,7,8,9-HpCDF NO 0.63 0.010 0 
Total HpCDF 18 6.4 

OCDF 18 13 0.001 0.018000 

Total TEQ Concentration 1.928000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

I3C-2,3,7 ,8-TCDD 81 40 - 135 
13C-l ,2,3, 7,8-PeCDD 83 40· 135 
13C-1 ,2,3,6,7 ,8-HxCDO 84 40 - 135 
13C-I,2,3.4,6,7,8-HpCDD 89 40 - 135 
13C-OCOO 85 40 - 135 
13C-2,3,7,8-TCDF 74 40 - 135 
13C-1,2,3,7,8-PeCDF 84 40 - 135 
13C-I,2,3,4,7,8-HxCDF 82 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 88 40 - 135 

~U{~l-
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


DioxinslFurans, HRGCIHRMS (8290) 


Client Sample ID: 2102207 


Notes: 

TEf value.. arc: cited in U.S. Environmcntall'rotection Agency, (1989) Interim procedures for estimating risks ;ssociated with exposures to mixtures of chlorinated 
dilx:nzo·p-dioxins and .dibenzofura/l$ (CDDs and CDFs) and 1989 update. U.S. Environmental Protection A~ency. Risk Asscs.~mCllt forum. Washington. DC; 
GPAl62S/3·89/016. 

CON Confirmation analysis. 

J Estimated result. Result is less than the reporting limit. 
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Lot-Sample #••• : G2D130156 - 004 
Datr Sampled ... : 04/10/02 
PreJl Date ...... : 04/23/02 
Prep Batch fL.: 2113441 

PARAMETER 

2.3.7.8-TCDD 
Total TCDD 
1,2,3,7 ,8-PeCDD 
Total PeCDD 
l,2,3,4,7,8-HxCDO 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
Total HxCOO 
1,2,3,4,6,7,8-HpCDD 
Total HpCDO 
OCDO 
2,3,7,8-TCDF 
Total TCDF 
l ,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-HpCDF 
1,2,3,4,7,8,9-HpCDF 
Total HpCDF 
OCDF 

Total TEQ Concentration 

INTERNAL STANDARDS 

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

LOUREIRO ENGINEERING ASSOCIATES, P.e. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102208 

Work Order # ... : EXWEAIAC Matrix.... : SOLID 
Date Received .. : 04113/02 Instrument: 9D5 
Analysis Date ..: 04126/02 Units ..... : pglg 
Dilution Factor: % Moisture: 18 

DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRATIONRESULT 

1.1 J 1.2 1.000 1.100000 
4.4 1.2 

ND 0.23 0.500 0 
ND 3.2 0 
NO 0.83 0.100 0 
3.6 J 6.1 0.100 0.360000 
NO 2.0 0.100 0 
25 6.1 
71 6.1 0.010 0.710000 
240 6.1 
700 12 0.001 0.700000 
1.0 JCON 1.2 0.]00 0.100000 
23 \,(j' 1.2 
ND 0.75 0.050 0 
ND 1.3 0.500 0 
24 6.1 
ND 2.5 0.100 0 
ND 1.6 0.100 0 
ND 1.3 0.100 0 
ND 0.17 0.100 0 
18 6.1 
11 6.1 0.010 0.110000 
ND 1.1 0.010 0 
29 6.1 
32 12 0.00] 0.032000 

3.112000 

PERCENT RECOVERY 

RECOVERY LIMITS 


70 40 - 135 

71 40 - 135 

75 40 - 135 

75 40 - 135 

73 40 - 135 

62 40 - 135 

72 40 - 135 

76 40 - 135 

80 40 - US 


~lj.V-
G2D130156 STL Sacramento 916-373-5600 14 of 2375 



LOUREIRO ENGINEERING ASSOCIATES, P.e. 


DioxinslFurans, HRGCfHRMS (8290) 


Client Sample ID: 2102208 


Notes: 

TEF values are cited in U.S. Environmental Protection Agency. (1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinated 
dibenzo·p-dioxins and ·dibcnzofurans (CDOs and CDFs) and 1989 updoltc. U.S. Environmental Protection Agency, Risk Assessment forum. Washington. DC; 
EPA/625/3-89/016. 

CON Confinnation analysis. 

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

DioxinslFurans, HRGC/HRMS (8290) 

Client Sample 10: 2102209 

Lot-Sample #•••: G2D130156 - 005 Work Order #..•: EXWECIAC Matrix•.••: SOLID 

Date Sampled_.: 04/10/02 Date Received •. : 04113/02 Instrument: 9D5 

Prep Date ...... : 04/23/02 Analysis Date .. : 04/26/02 Units ..... : pg/g 
Prep Batch #••. : 2113441 Dilution Factor: % Moisture: 30 

DETECTION TEF TEQ
UMIT fACTOR CON CENTRA TION PARAMETER RESULT 

2,3,7,8-TCDD 230 1.4 1.000 230.000000 
Total TCDD 240 1.4 
1,2,3,7,8-PeCDD 9.7 7.1 0.500 4.800000 
Total PeCDn 20 7.1 
1,2,3,4,7,8-HxCDD 20 7.1 0.100 2.000000 
1,2,3,6,7,8-HxCDD 54 7.1 0.100 5.400000 
1,2,3,7.8,9-HxCDD 49 7.] 0.100 4.900000 
Total HxCDO 360 7.1 
1,2,3,4,6,7,8-HpCDD 1600 7.1 0.010 16.000000 
Total HpCDD 2700 7.1 
OCDD 9600 :J 14 0.001 9.600000I-
2,3,7,8-TCDF 6.0 CON 1.4 0.100 0.600000 
Total TCDF 79 1.4 
1,2,3,7,8-PeCDF ND 2.9 0.050 0 
2,3,4,7,8-PeCDF 7.4 7.1 0.500 3.700000 
Total PeCDF 100 7.1 
1,2,3,4,7.8-HxCDF 16 7.1 0.100 1.600000 
1,2,3,6,7,8-HxCDF 12 7.1 0.]00 1.200000 
2,3,4,6,7,8-HxCDF 8_1 7.1 0.100 0.810000 
1,2,3,7,8,9-HxCDF NO 0.19 0.100 0 
Total HxCDF 230 7.1 
1,2,3,4,6,7,8-HpCDF 180 7.1 0.010 1.800000 
1,2,3,4,7,8,9-HpCDF 12 7.1 0.010 0.120000 
Total HpCDF 420 7.1 
OCDF 340 14 O.OOJ 0.340000 

Total TEQ Concentration 282.870000 

PERCENT RECOVERY 
RECOVERY UMITSINTERNAL STANDARDS 

J3C-2,3,7 ,8-TCDD 80 40 - 135 
13C-I,2,3,7,8-PeCOD 73 40 - 135 
13C-l,2,3,6,7,8-HxCDO 82 40 - 135 
13C-l,2,3,4,6,7,8-HpCDD 80 40 - 135 
J3C-OCDD 88 40 - 135 
13C-2,3,7 ,8-TCDF 77 40 - 135 
[3C·l,2,3,7,8-PeCDF 75 40 - 135 
13C·l,2,3,4,7,8-HxCDF 76 40 - 135 
13C-J,2,3,4,6,7 ,8-HpCDF 82 40 - 135 

~1-7.-1. l---
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample ID: 2102209 


Notes: 

TEP values are ciled in U.S. Environmental Protection Agency. (1989) Interim procedurcs for estimating risks associated with exposures 10 mixtures of chlorinated 
dibcnzo·p-dioxins and -dibenzofurans (COOs and COFs) and 1989 update. U.S. Environmental Protection Agency. Risk Assessmenl torum. Washington. DC; 
EPN625/3-89/0 16. 

CON Confirmation analysis_ 

E Estimated result Result concentration exceeds the calibration range. 
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LOUREmo ENGINEERING ASSOCIATES, P.c. 

Oioxins!Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102210 

LOI-Sample #_.•: 02D130156 - 006 Work Order # ... : EXWEDIAC Matrix•.••: SOLID 
Dale Sampled....: 04110/02 Date Receivw.. : 04113/02 Instrument: 9D5 

Prep Date ...... : 04/23/02 Analysis Date .. : 04126/02 Units ..... : pglg 

Prep Batch #•••: 2113441 Dilution Factor: 1 % Moisture: 42 

DETECTION TEF TEQ 
LIMIT FACfOR CONCENTRATIONPARAMETER RESULT 

2,3,7,S-TCDD 730 :::r ~ 1.7 1.000 730.000000 
Total TCDO 770 1.7 
1,2,3,7,8-PeCDD ND 1.2 0.500 0 
Total PeCDD 18 8.6 
1,2,3,4,7,S-HxCDD 30 8.6 0.100 3.000000 
1,2,3,6,7,8-HxCDD 77 8.6 0.100 7.700000 
1,2,3,7,8,9-HxCDD 68 8.6 0.100 6.800000 
Total HxCOD 510 8.6 
1,2,3,4,6,7,S-HpCDD 1900 8.6 0.010 19.000000 
Total HpCDD 3400 8.6 
OCDD 12000 J t 17 0.001 12.000000 
2,3,7,8-TCDF 17 ;5 CON 1.7 0.100 1.700000 
Total TCDF 380 1.7 
1,2.3,7,8-PeCDF 4.9 J 8.6 0.050 0.240000 
2,3,4,7,8-PeCDF 7.9 J 8.6 0.500 3.900000 
Total PeCDF 260 8.6 
1,2,3,4,7,8-HxCDF ]6 8.6 0.100 1.600000 
1,2,3,6,7,8-HxCDF 13 8.6 0.100 1.300000 
2,3,4,6,7,8-HxCDF 4.9 J 8.6 0.100 0.490000 
1,2,3,7,8,9-HxCDF ND 0.17 0.100 0 
Total HxCOF 320 8.6 
1,2.],4,6,7,8-HpCDF 130 8.6 0.010 1.300000 
1,2,3,4,7,8,9-HpCDF 7.5 J 8.6 0.010 0.075000 
Total HpCDF 290 8.6 
OCDF 230 17 0.001 0.230000 

Total TEQ Concentration 789.335000 

PERCENT RECOVERY 

INTERNAL STANDARDS RECOVERY LIMITS 

13C-2,3,7,8-TCDD 54 40 - 135 
13C-l,2,3,7,8-PeCDD 49 40 - 135 
13C-l,2,3,6,7,8-HxCDD 54 40 - 135 
13C- 1,2,3,4,6,7 ,8-HpCDD 62 40 - 135 
13C-OCDD 74 40 - 135 
13C-2,3,7 ,8-TCDF 3P· 40 - 135 
J3C-l,2,3,7,8-PeCDF 64 40 - 135 
13C-l,2,3,4,7,8-HxCDF 66 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 73 40 - 135 

)JY51 ~ 2-/~ Z--
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102210 


Notes: 


TEF values are cilcd in U.S. Environmcnlal Proleclion Agency, (1989) Interim proccdun:s for cslimaling risks associaled wilh cxpo~urcs 10 mixtures of chlorinated 

dibcnzo·p-dioxins and -dibenzofurans (CDOs and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Asscssmelll forum, Washington, DC; 

EPA/62 5/3-8910 16. 


* Surrogatc recovery is outside stated control limits. 


CON Confirmation analysis. 


E Estimated result. Result concentration exceeds the calibration range. 


Estimated result. Result is less than the reponing limit. 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 

Dioxins/Fur:ms, HRGCmRMS (8290) 

Client Sample ID: 2102211 

Lot-Sample # ..•: G2D130156 - 007 Work Order # ... : EXWEEIAC Matrix._: SOLID 

Date Sampled... : 04110/02 Date Received .. : 04/13/02 Instrument: 9D5 

Prep Date...... : 04/23/02 Analysis Date.•: 04/26/02 Units.._.: pg/g 
Pnp B:ltch #••. ; 2113441 Dilution Factor: 1 % Moisture: 52 

DETECTION TEF TEQ
LIMIT FACTOR CON CENTRA TION PARAMETER RESULT 

2,3,7,8-TCDD 840 :::r t 2.1 1.000 840.000000 
Total TCDD 920 2.1 
1,2,3,7,8-P eCD D 7.2 J 10 0.500 3.600000 
Total PeCDD 44 10 
1,2,3,4,7,8-HxCDD 7.9 J 10 0.]00 0.790000 
1,2,3,6,7,8-HxCDD 21 10 0.100 2.100000 
1,2,3,7,8,9-HxCDD 16 10 0.100 1.600000 
Total HxCDD 180 10 
1,2,3,4,6,7,8-HpCDD 330 10 0.010 3.300000 
Total HpCDD 610 10 
OCDD 1600 21 0.00] 1.600000 
2,3,7,S-TCDF 29 CON 2.1 0.100 2.900000 
Total TCDF 400 2.1 
1,2,3,7,8-PeCDF 13 10 0.050 0.650000 
2.3,4.7,8-PeCDF 19 10 0.500 9.500000 
Total PeCDF 370 10 
],2,3A,7,8-HxCDF 18 10 0.100 I.S00000 
1,2,3,6,7,8-HxCDF 15 10 0,100 1.500000 
2,3,4,6,7,8-HxCDF 12 10 0.100 1.200000 
1,2,3,7,8,9-HxCDF ND 0.64 0.100 0 
Total HxCDF 260 10 
1,2,3,4,6,7,8-HpCDF 85 10 0.010 0.S50000 
1,2,3,4,7,8,9-HpCDF 5.5 J 10 0.010 0.055000 
Total HpCDF ]50 10 
OCDF 91 21 0.001 0.091000 

Total TEQ Concentration 871.536000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7 ,8-TCDO 78 40 - 135 
13C-1,2,3,7,8-PeCDD 75 40 - 135 
13C-l,2,3,6,7,8-HxCDD 76 40 - 135 
J3C-I,2,3,4,6,7,8-HpCDD 80 40 - 135 
13C-OCDD 77 40 - 135 
13C-2,3,7,8-TCDF 71 40 - 135 
DC-I,2,3,7,8-PeCDF 76 40 - 135 
13C-J ,2,3,4,7,8-HxCDF 74 40 - 135 
13C-I,2,3.4.6,7,8-HpCDF 81 40 - 135 

~0zf.z.-
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


DioxinslFurans, HRGC/HRMS (8290) 


Client Sample ID: 2102211 


Notes: 

rEF values are cited in U.S. Environmental Protection Agency, (J989) Interim procedures for estimating risks associated with exposures to mixtures of chlorinated 
dibenzo.p-dioxins and ·dibenzofurans (CODs and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum, Washington. DC; 
EPN62513·891O 16. 

CON Confinnation analysis. 

E Estimated result. Result concentration exceeds the calibration range. 

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

G2D130156 STL Sacramento 916·373-5600 21 of 2375 



LOUREIRO ENGINEERING ASSOCIATES, P.e. 

Dioxins/Fur-aDs, HRGC/HRMS (8290) 

Client Sample ID: 2102212 

Lot-Sample II... : G2DI30156 - 008 Work Order # ... : EXWEFIAC Matrix .... : SOLID 

Date Sampled_.: 04110/02 Date Received .. : 04113/02 Instrument: 9D5 

Prep Date ...... : 04123/02 Analysis Dale..: 04/26/02 Units..•..: pg/g 

Prep Batch II... : 2113441 Dilution Factor: 1 % Moisture: 28 


DETECTION TEF TEQ
LIMlT FACTOR CONCENTRATIONI'ARAMETER RESULT 

2,3,7,8-TCDD 2.4 1.4 1.000 2.400000 

Total TCDD 5.1 1.4 
J,2,3,7,8-PeCDD ND 0.24 0.500 0 
Total PeCDD NO 1.9 0 
1,2,3,4,7,8-fixCDD ND 0.28 0.100 0 
1,2,3,6,7,8-HxCDD NO 0.39 0.]00 0 
1,2,3,7,8,9-HxCOD NO 0.51 0.100 0 
Total HxCDD NO 1.9 0 
I,2,3,4,6,7,8-HpCDD 5.2 J 6.9 0.010 0.052000 
Total HpCDD 10 6.9 
OeDn 35 :::r 14 0.001 0.035000 
2,3,7,8-TCDF 2.1 CON 1.4 0.100 0.210000 
Total TCDF 31 u.1 1.4 
1,2,3,7,8-PeCDF NO 0.95 0.050 0 
2,3,4,7,8-PeCOF NO 0.94 0.500 0 
Total PeCDF 9.7 6.9 
J,2,3,4,7,8-HxCDF NO 1.8 0.100 0 
1,2,3,6,7,8-HxCDF NO 0.93 0.100 0 
2,3,4,6,7,S-HxCDF NO 0.48 0.100 0 
1,2,3,7,8,9-HxCDF NO 0.12 0.100 0 
Toeal HxCDF ND 3.0 0 
1,2,3,4.6,7 ,8-H pCDF 4.0 J 6.9 0.010 0.040000 
1,2,3,4,7,8,9-HpCDF NO 0.33 0.010 0 
Total HpCDF 4.0 6.9 
OCDF NO 6.6 0.001 0 

Total TEQ Concentration 2.737000 

PERCENT RECOVERY 
RECOVERY LIMITS[NTERNAL STANDARDS 

13C-2.3,7,8-TCDD 64 40 - 135 
13C-1,2,3,7,8-PeCOD 55 40 - 135 
13C-I,2.3,6,7,S-HxCDD 50 40 - 135 
13C-I,2,3,4,6,7,8-HpCDD 46 40 - l35 
13C-OCOD 31 ~ 40 - l35 
13C-2,3,7,8-TCDF 51 40 - 135 
13C-1,2,3,7,8-PeCOF 63 40 - 135 
13C-l,2,3,4,7,8-HxCDF 56 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 56 40 - 135 

~J 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample ill: 2102212 


Notes: 

TEF values are cited in U.S. Environmental Protection A&ency, (1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinated 
dibemo.p-diollins and ·dibcnzofurans (CDOs and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum, Washinston, DC; 
EPN62513·8910 16. 

* Surrogale recovery is outside stated control limits. 


CON Confirmation analysis. 


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

Dioxins!Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102213 

I.ot-Samille # .•• : G2D130156 - 009 Work Order # ... : EXWEG2AC Matrix .... : SOLID 

Dale Sampled ... : 04/10/02 Date Received .•: 04113/02 Instrument: 7D5 

Prep Datl.'...... : 04/27102 Analysis Date .. : 04/29/02 Units ..... : pg/g 

Prep Balch # ... : 2117124 Dilution Factor: % Moisture: 21 


DETECTION TEF TEQ
LIMIT FACfOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD ND 0.39 1.000 0 
Total TCDD ND 0.44 0 
1,2,3,7,8-PeCDD ND 0.83 0.500 0 
Total PeCDD ND 0.83 0 
1,2,3,4,7,8-HxCDD ND 0.36 0.100 0 
I,2,3,6,7,8-HxCDD ND 0.39 0.100 0 
1,2,3,7,8,9-HxCDD ND 0.34 0.100 0 
Total HxCDD ND 0.82 0 
1,2,3,4,6,7,8-HpCDD ND 1.0 0.010 0 
Total HpCDD ND 1.2 0 
OCDD 14 13 0.001 0.014000 
2,3,7,8-TCDF ND CON 0.44 0.\00 0 
Total TCDF 4.4 1.3 

1,2,3,7,8-PeCDF ND 0.42 0.050 0 
2,3,4,7,8-PeCDF ND 0.42 0.500 0 
Total PeCDF ND 1.2 0 
1,2,3,4,7,8-HxCDF ND 0.73 0.100 0 
1,2,3,6,7,8-HxCDF ND 0.34 0.100 a 
2,3,4,6,7,8-HxCDF ND 0.43 0.100 0 
1,2,3,7,8,9-HxCDF ND 0.39 0.100 0 
Total HxCDF ND 0.73 0 
1,2,3,4,6,7,8-HpCDF ND 1.4 0.010 0 
1,2,3,4,7,8,9-HpCDF ND 0.28 0.010 0 
Total HpCDF ND 1.4 0 
OCDF ND 1.2 0.001 a 
Total TEQ Concentration 0.014000 

PERCENT RECOVERY 
INTERNAL STANDARDS RECOVERY LIMITS 

13C-2,3,7,8-TCDD 78 40 - 135 
13C-I,2,3,7,8-PeCDD 73 40 - 135 
13C-I,2,3,6,7,8-HxCDD 82 40 - 135 
13C-l.2,3,4,6,7,8-HpCDD 71 40 - 135 
!3C-OCDD 70 40 - 135 
13C-2,3,7,8-TCDF 70 40 - 135 
13C-l,2,3,7,8-PeCDF 71 40 - 135 
13C-\ ,2,3,4,7 ,S-HxCDF 74 40 - 135 
l3C-I ,2,3,4,6,7 ,8-HpCDF 66 40 - 135 

~?-i·L-:;; 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


DioxinslFurans, HRGCIHRMS (8290) 


Client Sample ID: 2102213 


Notes: 

TEl' values arc ciled in U.S. Environmental Prolcclion Agency. (1989) Interim procedures for estimating risks associated with exposures 10 mixtures o( chlorinated 
dibenzo·p-dioxins and .dibcnzofurans (COOs and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment Ibrum. Washington. DC; 
EPAl62S13·89/0 16. 

CON Confirmation analysis. 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102214 

Lot-Sample # .•. : G2D130156 - 010 Work Order 11._: EXWEHIAC Matrix••..: SOLID 

Date Sampled ... : 04/10/02 Date Received .. : 04113/02 Instrument: 9D5 

Prep Dale._..•: 04/25/02 Analysis Dale .. : 04128/02 Units ..... : pg/g 
Prep Balch II ... : 2115093 Dilution Factor: % Moisture: 26 

DETECTION TEF TEQ 
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,S-TCDD 110 1.4 1.000 110.000000 
Total TCDD 120 1.4 
J,2,3,7.8-PeCDD ND 1.6 0.500 0 
Total PeCDD ND 3.1 0 
1,2,3,4,7,8-HxCDD ND 2.0 0.100 0 
1,2,3,6,7,8-HxCDD 4.2 J 6.8 0.100 0,420000 
1,2,3,7,8,9-HxCDD 5.8 J 6.8 0.100 0.580000 
Total HxCDD 32 6.8 
1,2,3,4,6,7,S-HpCDD 90 6.8 0.010 0.900000 
Total HpCDD 210 6.8 
OCDD 1100 2.S 0.001 1.100000 
2,3,7,8-TCDF 2.0 CON 1.4 0.100 0.200000 
Total TCDF 23 1.4 
1,2,3,7,8-PeCDF ND 0.90 0.050 0 
2,3,4,7,8-PeCDF ND 1.4 0.500 0 
Total PeCDF 22 6.8 
1,2,3,4,7,8-HxCDF NO 2.S 0.100 0 
1.2.3.6,7,8-HxCDF NO 1.4 0.100 0 
2,3,4,6.7,S-HxCDF NO 1.2 0.100 0 
1,2,3,7,8,9-HxCDF NO 0.37 0.100 0 
Total HxCDF 27 6.S 
1,2,3,4,6,7,S-HpCDF 11 6.S 0.010 0.110000 
1,2,3,4,7,S,9-HpCDF ND 0.61 0.010 0 
Total HpCDF 20 6.S 
OCDF 18 0.95 0.001 0.01S000 

Total TEQ Concentration 113.328000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7,S-TCDD 71 40 - 135 
13C-I,2,3,7,8-PeCDD 72 40 - 135 
13C-l,2,3,6,7,8-HxCDD 74 40 - 135 
13C-1,2,3,4,6,7,8-HpCDD 7& 40 - 135 
13C-OCDD 71 40 - 135 
13C-2,3,7,8-TCDF 60 40 - 135 
13C- J,2,3,7 ,8-PeCDF 75 40 - 135 
l3C- J,2,3,4,7,8-HxCDF 70 40 - 135 
13C-l ,2,3,4,6,7 ,8-HpCDF 74 40 - 135 

YC;)~1_J oV 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample ID: 2102214 


Notes: 

TEF values arc cited in U.S. Environrncollli Protection Agency, (1989) Interim procedures for estimating risks os!iOCiated with exposures to mixtures of chlorinated 
dibcnzo-p·dioxins and -dibcnzofurans (COOs and CDFs) and 1989 update. U.S. £nvironmenllli Protection Agency, Risk Assessment forum, Washington, DC; 
EPN625f3-8910 16. 

CON Confirmation analysis. 

Estimated result. Result is less than the reporting limit. 
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Lot-Sample # ..•: G2D130156 - 011 
Date Sampled... : 04110/02 
P...ep Date_ .... : 04123/02 
P...ep Batch # .. _: 2113441 

PARAMETER 

2,3,7,8-TCDD 
Total TCDD 
1,2,3,7,8-PeCDD 
Total PeCDO 
1,2,3,4,7,8-HxCDO 
1,2,3,6,7,8-HxCDO 
1,2,3,7,8,9-HxCOO 
Total HxCDD 
1,2,3,4,6,7,8-HpCDD 
Total HpCDO 
OCDD 
2,3,7,8·TCDF 
Total TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCDF 
1,23,4,7,8-HxCOF 
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-HpCOF 
Total HpCDF 
OCDF 

Total TEQ Concentration 

INTERNAL STANDARDS 

13C-2,3, 7,8-TCDO 
I3C-l ,2,3,7,8-PeCOO 
J3C-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-l,2,3,7,8-PeCDF 
13C-l ,2,3,4,7 ,8-HxCDF 
13C-I,2,3,4,6,7,8-HpCOF 

G2D130156 

LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Dioxins/Furans, HRGc/HRMS (8290) 

Client Sample ID: 2102215 

Wo...k Order # ... : EXWEJIAC Mat ...ix.... : SOLID 
Date Received .. : 04/13/02 Instrument: 9D5 
Analysis Date.•: 04/27/02 Units ..... : pglg 
Dilution Facto ...: % Moisture: 161 

DETEcrION TEF TEQ 
LIMIT FACTOR CONCENTRATIONRESULT 

3.0 1.2 l.000 3.0(J0000 
3.0 1.2 
NE> iA:J" 0.33 0.500 0 
NO 0.49 0 
ND 0.14 0.100 0 
ND 0.14 0.100 0 
NO 0.13 0.100 0 
NO 0.46 0 
NO 2.3 0.010 0 
NO 2.3 0 
14 ::r 12 0.001 0.014000 
NO()1 0.38 0.100 0 
NO 0.51 0 
NO 0.13 0.050 0 
NO 0.12 0.500 0 
NO 2.3 0 
NO 0.19 0.100 0 
NO 0.12 0.100 0 
NO 0.053 0.100 0 
NO 0.065 0.100 0 
ND 0.98 0 
NO 0.89 0.010 0 
NO 0.17 0.010 0 
NO 0.89 0 
NO 0.50 0.001 0 

3.014000 

PERCENT RECOVERY 

RECOVERY LIMITS 


41 40 - 135 

36-it 40 - 135 

41 40 - 135 

43 40 - 135 


40-135
39 " 

23 .. 40 - 135 

52 40 - 135 

55 40 - 135 

59 40 - 135 


~ ·sJ ll-L ilz,. 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 

Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102215 


NOICS; 

rEf' ,·,Iues al~ cill.:d in U.S. tnvironmenlal l'rOlcelion Agency. (I 989} Imerim procedures for estimaling risks associated with exposures to mixlures of chlorinatcd 
dibcnzo-p-dioxins and .dibcnzofurans (COOs and CDFs) and 1989 update. U.S. Environmental Protection Agency. Risk Assessment forum. Washinglon. DC; 
EPAlCo2513·8')1QI6. 

* Surrogate recovery is outside stated control limits. 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102216 

Lot-Sample #••• : G2D1301S6 - 012 Work Order # ... : EXWEKIAC Matrix.... : SOLID 

Date Sampled•..: 04110/02 Date Received .. : 04/13/02 Instrument: 9D5 

Prep Date...... : 04/23/02 Analysis Date .. : 04127/02 Units ..... : pg/g 
Prep Blitch # ..• : 2113441 Dilution Facto..: % Moisture: 461 

DETECTION TEF TEQ 
LIMIT FACTOR CON CENTRA TION PARAMETER RESULT 

2,3,7,8-TCDD 42 1.8 1.000 42.000000 
Total TCDD 650 1.8 
l,2,3,7,8-PeCDD 41 9.2 0.500 20.000000 
Total PeCDD 490 9.2 
1,2,3,4,7 ,8-HxCD D 29 9.2 0.100 2.900000 
1,2,3,6,7,8-HxCDD 81 9.2 0.100 8.100000 
1,2,3,7,8,9-HxCDD 53 9.2 0.100 5.300000 
Total HxCDD 840 9.2 
1,2,3,4,6,7,8-HpCDD 1200 9.2 0.010 12.000000 
Total HpCDD 2300 9.2 
OCDD 6100 18 0.001 6.100000 
2,3,7,8-TCDF 310 CON 1.8 0.100 31.000000 
Total TCDF 4800 1.8 
1,2,3,7,8-PeCDF ISO 9.2 0.050 7.500000 
2,3,4,7,8-PeCDF 190 9.2 0.500 95.000000 
Total PeCDF 2200 9.2 
1,2,3,4,7,8-HxCDF 150 9.2 0.100 15.000000 
1,2,3,6,7 ,8-HxCD F 140 9.2 0.100 14.000000 
2,3,4,6,7,8-HxCDF 160 9.2 0.100 16.000000 
1.2,3,7,8,9-HxCDF 8.6 J 9.2 0.100 0.860000 
Total HxCDF 1400 9.2 
1,2,3,4,6,7,8-HpCDF 650 9.2 0.010 6.500000 
1,2,3,4,7,8,9-HpCDF 52 9.2 0.010 0.520000 
Total HpCDF noo 9.2 
OCDF 340 18 0.001 0.340000 

Total TF.Q Concentration 283.120000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7,8-TCDD 81 40· 135 
13C-l,2,3,7,8-PeCDD 79 40 - 135 
13C·1,2,3,6,7,8-HxCDD 85 40 - 135 
13C-l ,2,3,4,6, 7,8-HpCDD 87 40· 135 
13C·OCDD 88 40 - 135 
13C-2 ,3,7,8-TCDF 79 40 - 135 
13C-! ,2,3,7,8-PeCDF 81 40 - 135 
13C·1,2,3,4,7,8-HxCDF 77 40 - 135 
13C-I ,2,3,4,6, 7,8-HpCDF 88 40 - 135 

~ -,S'IL L (02-
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102216 


Notes: 

TEF v.lues are cited in U.S. Environmental Protection Agency, (1989) Inlcrim proceduTC$ for estimating risks associated with e,po~urcs \0 mixtures ofchlorinated 
dibcl1~o·p·dioxins and -<libcnzofunons (COOs and COFs) and 1989 update. U.s. Environmental Protection Agency, Risk Assessment forum. W!lShington, DC; 
1:1' Al62513·8910 16. 

CON Confirmation analysis. 

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: 2102217 

Lot-Sample #•.. : 02D130156 - 013 ~'ork Order #.•.: EXWELlAC Matrix••.. : SOLID 

Date S:lmpled ... : 04110102 Date Received •. : 04/13/02 Instrument: 9D5 

Prep Date ...... : 04/23/02 Analysis Date..: 04127/02 Units ... _: pglg 
Prep Balch # ... : 2113441 Dilution Factor: % Moi,~ture: 51 

DETECTION TEF TEQ
LIMIT FACTOR CONCENTRA TION PARAMETER RESULT 

2,3,1,8-TCDD 52 2.0 1.000 52.000000 
Total TCDD 1800 2.0 
1,2,3,7,8-PeCDD 73 10 0.500 36.000000 
Total PeCDD 1200 10 
1,2,3,4,7,8-HxCDD 50 10 0.100 5.000000 
1,2,3,6,7,8-HxCDD 130 10 0.100 13.000000 
1,2,3,7,8,9-HxCDD 86 10 0.100 8.600000 
Total HxCDD 1800 10 
1,2,3,4,6,7,8-HpCDD 1500 10 0.010 15.000000 
Total HpCDD 2700 10 
OCDD 5900 20 0.001 5.900000 
2,3,7,8-TCDF 400 CON 2.0 0.100 40.000000 
Total TCDF 8200 2.0 
1,2,3,1,8-PeCDF 260 10 0.050 13.000000 
2,3,4,1,8-PeCDF 370 10 0.500 180.000000 
Total PeCDF 4300 10 
1,2,3,4,7,8-HxCDF 290 10 0.100 29.000000 
1,2,3,6,7,8-HxCDF 270 10 0.100 27.000000 
2,3,4,6,7,8-HxCDF 300 10 0.100 30.000000 
1,2,3,1,8,9-HxCDF 15 10 0.100 1.500000 
Total HxCDF 2600 10 
1,2,3,4,6,7,8-HpCDF 950 10 0.010 9.500000 
1,2,3,4,7,8,9-HpCDF 90 10 0.010 0.900000 
Total HpCDF 1600 10 
OCDF 400 20 0.001 0.400000 

Total TEQ Concentration 466.800000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7,8-TCDD 68 40 - 135 
13C-1.2,3,7,8-PeCDD 69 40 - 135 
13C-l,2.3,6,7,8-HxCDD 75 40 - 135 
13C-1,2,3,4,6,7,8-HpCDD 73 40 - 135 
13C-OCDD 72 40 - 135 
13C-2,3, 7 ,8-TCDF 64 40 - 135 
13C-l,2,3,7,8-PeCDF 71 40 - 135 
13C-1 ,2,3,4,7 ,8-HxCDF 71 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 76 40 - 135 

~~~(~& 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 


Dioxins/Furans, HRGCfHRMS (8290) 


Client Sample ID: 2102217 


Notes: 

TEF valU<."S are cited in U.S. Environmental Proteclion Agency. (1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinated 
dibenzo·p-dioxins and -dibenzofurans (CnOs and CDFs) and 1989 update. U.S. Environmental Protection Agency. Risk Assessment forum. Washin:;ton. DC; 
lOPN62S/3-89/0 16. 

CON Confirmation analysis. 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 
Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102218 

Lot·Sample II ... : G2D130156 - 014 Work Order II... : EXWEMIAC Matrix•..•: SOLID 

Dale Sampled.•. : 04/10/02 Date R('ceived •. : 04113/02 Instrument: 9D5 

Prep Dat(' ...... : 04/23/02 Analysis Date •.: 04/27/02 Units •.... : pg/g 
Prep Batch fl .•• : 2113441 Dilution Factor: % Moislure: 21 

DETECTION TEF TEQ' 
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 130 1.3 1.000 130.000000 
Total TCDD 140 1.3 
1,2,3,7,8-PeCDD 3.7 J 6.4 0.500 I.S00000 
Total PeCDD 19 6.4 
1.2,3,4,7.8-HxCDD 3.8 J 6.4 0.100 0.380000 
1,2,3,6,7,8-HxCDD 14 6.4 0.]00 }.400000 
1.2.3,7,8,9-HxCDD 13 6.4 0.100 1.300000 
Total HxCDD 110 6.4 
1,2,3,4,6,7,8-HpCDD 230 6.4 0.010 2.300000 
Total HpCDD 410 6.4 
OCDD 1800 13 0.001 1.800000 
2,3,7,S-TCDF 5.9 CON 1.3 0.100 0.590000 
Total TCDF 110 1.3 

1,2,3,7,8-PeCDF 3.2 J 6.4 0.050 0.160000 
2,3,4,7,S-PeCDF 5.0 J 6.4 0.500 2.500000 
Total PeCDF 140 6.4 
1,2,3,4,7,8-HxCDF 7.1 6.4 0.100 0.710000 
1,2,3,6,7,8-HxCDF 6.9 6.4 0.100 0.690000 
2,3,4,6,7,8-HxCDF 5.8 J 6.4 0.100 0.580000 

1,2,3,7,8,9-HxCDF ND 0.22 0.100 0 
Total HxCDF 140 6.4 
1,2,3,4,6,7,8-HpCDF 97 6.4 0.010 0.970000 
1,2,3,4,7,S,9-HpCDF 3.5 J 6.4 O.OlD 0.035000 

Total HpCDF 180 6.4 
OCDF 72 13 0.001 0.072000 

Tolal TEQ Concentration 145.287000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7,8-TCDD 78 40 - 135 
13C-l,2,3,7,8-PeCDD 76 40 - 135 
13C-1,2,3,6,7,8-HxCDD 81 40 - 135 
13C-l,2,3,4,6,7,8-HpCDD 81 40 - 135 
JJC-OCDD 78 40 - 135 
13C-2,3,7,8-TCDF 70 40 - 135 
13C-1 ,2,3, 7,8-PeCDF 75 40 - 135 
13C-I ,2,3,4,7 ,8-HxCDF 77 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 82 40 - 135 

~zzJ~y 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample ID: 2102218 


Notes: 

TEf values are cited in U.S. Environmental Protection A!,>er1cy. (1989) Interim procedures for estimating risks associated with exposures to mixlufes ofchlorinated 
Jil><!n<o-p-dioxms and -dibenzofurnns (CODs and COl's) and 1989 update. U.S. Environmental Proleclion Agency, Risk Assessment forum. Washington. DC; 
EPN62:;/3-89/016. 

CON Confirmation analysis. 

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

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102219 

Lot-Sample #_.: G2D130156 - 015 Work Order #•..: EXWENIAC Mlitrix._.: SOLID 

Date Sampled ... : 04/10/02 Date Received ..: 04113/02 Instrument: 9D5 

Prep Date ...... : 04123102 Analysis Date .•: 04/27/02 Units._ .. : pglg 

Prep Batch #•.•: 2113441 Dilution Factor: J % Moisture: 15 

DETECTION TEF TEQ
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 2.4 1.2 1.000 2.400000 
Total TCDD 2.4 1.2 
J ,2,3,7 ,S-PeCDD ND 0.24 0.500 0 
Total PeCDD NO 0.32 0 
J,2,3,4,7,S-HxCDD NO 0.11 0.100 0 
1,2,3,6,7,S-HxCOD ND 0.44 0.100 0 
1,2,3,7.S,9-HxCDD ND 0.54 0.100 0 
Total HxCDD ND 1.7 0 
1,2,3,4,6,7,8-HpCDD 16 5.9 0.010 0.160000 
Total HpCDD 29 5.9 
OCDD 1500 12 0.001 1.500000 
2,3,7,8-TCDF ND\A5 0.44 0.100 0 
Total TCDF ND 1.9 0 
1,2,3,7,S-PeCDF ND 0.10 0.050 0 
2.3,4,7,S-PeCOF NO 0.10 0.500 0 
Total PeCDF ND 2.S 0 
J ,2,3,4, 7,S-HxCDF ND 0.46 0.100 0 
1,2,3,6,7,8-HxCDF NO 0.2S 0.100 0 
2,3.4,6,7,S-HxCDF NO 0.20 0.100 0 
1,2,3,7,S,9-HxCDF NO 0.13 0.100 0 
Total HxCDF NO 1.9 0 
1,2,3,4,6,7,8-HpCDF 3.4 J 5.9 0.010 0.034000 
1,2,3,4,7,8,9-HpCDF ND 0.34 0.010 0 
Total HpCDF 3.4 5.9 
OCOF NO 4.6 0.001 0 

Total TEQ Concentration 4.094000 

PERCENT RECOVERY 

INTERNAl. STANDARDS RECOVERY LIMITS 

J3C-2,3,7,8-TCDD 48 40 - 135 
J3C-l,2,3,7,S-PeCDD 47 40 - 135 
13C- I ,2,3,6, 7,S-HxCDD 50 40 - 135 
13C-l,2,3,4,6,7,S-HpCDD 53 40 - 135 
J3C-OCDD 54 40 - 135 
13C-2,3, 7 ,8-TCDF 38 <t 40 - 135 
13C-l,2,3,7,8-PeCDF 54 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 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


DioxinsiFurans, HRGC/HRMS (8290) 


Client Sample ID: 2102219 


Notes: 

TEF V3lues are cited in U.S. Environmental Protection Agency. (1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinated 
dibcnzo-p-<iioxins and ·dibenzofur:ms (CDDs and CDFs) and 1989 update. U.S. Environmental Protection Agency, Risk Asses~mcnt forum. Washington. DC; 
EPN62513·89/0 16. 

* Surrogate recovery is outside stated control limits. 

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


Dioxins/Furans, HRGClHRMS (S290) 


Client Sample ID: 2102220 

Lot-Sample II... : G2D130156 - 016 Work Order # ... : EXWEPIAC Matrix•..•: SOLID 

Date Sampled .•.: 04110/02 Date Received .. : 04/13/02 Instrument: 905 

Prep Date ... _.: 04/23/02 Analysis Date .•: 04/27/02 Units.•._: pg/g 
Prep Batch # ... : 2113441 Dilution Factor: 1 % Moisture: 12 

DETECTION TEF TEQ
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,S-TCDD 49 1.1 1.000 49.000000 

Total TCnD 57 1.1 
1,2,3,7,8-PeCDD ND 1.3 0.500 0 
Total PeCDD 6.1 5.7 
l,2,3,4,7,8-HxCDD NO 0.94 0.100 0 
l,2,3,6,7,8-HxCDD ND 2.1 0.100 0 
1,2,3,7,8,9-HxCDD ND 2.3 0.100 0 
Total HxCDD 15 5.7 
1,2,3,4,6,7,S-HpCDD 24 5.7 0.010 0.240000 

Total HpCDD 45 5.7 
ocnn 99 11 0.001 0.099000 
2,3,7,S-TCDF 1.2 CON 1.1 0.100 0.120000 

Total TCnF 33 \.t"1' 1.1 

1,2,3,7,8-PeCDF ND 0.66 0.050 0 
2,3,4,7,8-PeCDF ND 0.91 0.500 0 
Total PeCDF 11 5.7 
l,2,3,4,7,8-HxCDF ND 1.8 0.)00 0 
) ,2,3,6,7, 8-HxCDF ND 0.85 0.100 0 
2,3,4,6,7,8-HxCDF ND 1.1 0.100 0 
I ,2,},7 ,8,9-HxCDF ND 0.080 0.100 0 
Total HxCDF ND 2.7 0 
1,2,3,4,6,7 ,8-HpCD F 3.4 J 5.7 0.010 0.034000 
) ,2,},4, 7 ,8,9-HpCDF ND 0.32 0.010 0 
Tot31 HpCDF 3.4 5.7 
OCDF NO 2.8 0.001 0 

Tot:!1 TEQ Concentration 49.493000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

)3C-2,},7 ,8-TCDD 71 40 - 135 
13C-l ,2,3, 7,8-PeCDD 75 40 - 135 
I 3C-I ,2,3 ,6, 7,8-HxCDD 82 40 - 135 
13C-I,2,3,4,6,7,8-HpCDD 73 40 - 135 
13C-OCDD 66 40 - 135 
!3C-2,J,7 ,8-TCDF 71 40 - 135 
l3C-l ,2,3, 7,8-PeCDF 73 40 - 135 
13C-l ,2,3,4, 7,8-HxCDF 76 40 - 135 
J3C-I,2,3,4,6,7,8-HpCDF 79 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample ID: 2102220 


Notes: 

TEF valucs are clIed in U.S. En"ironmental Protection Agency. (1<)89) Intcrim procedures for estimating risKs associated with C~POSUR"s to mixtures ofchlorinated 
dib~nzo-p-dioxins and -dibcnzofwans (CD Os and CDFs) and 1989 update. U.S. Environmental Protection Agency. Risk Assessment forum. Washington, DC; 
EPN62513-891O 16. 

CON Confirmation analysis. 

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

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102221 

Lol-SlImple 11_.: G2DI30156 - 017 Work Order #.••: EXWEQJAC Matrix.... : SOLID 

Dale Sampled... : 04110/02 DlIte Received •. : 04113/02 Instrument: 9D5 

Prep D:ate•._.•.: 04123102 AnalysiS Date.. : 04127/02 Units••...: pg/g 
Prep Balch II..•: 2113441 Dilution Factor: I %. Moisture: 17 

DETECTION TEF TEQ
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD 47 1.2 1.000 47.000000 
Total TCDD 50 1.2 
1,2,3,7,8-PeCDD ND 0.60 0.500 0 
Total PeCDD NO 1.7 0 
1,2,3,4,7,8-HxCDD NO 0.58 0.100 a 
1,2,3,6,7 ,8-HxCDD ND 1.8 0.100 0 
1,2,3,7,8,9-HxCDD ND 1.6 0.100 0 
Total HxCDD 9.4 6.0 
1,2,3,4,6,7,8-HpCDD 2S 6.0 0.010 0.250000 
Total HpCDD 51 6.0 
OCDD 160 12 0.001 0.160000 
2,3,7,8-TCDF 1.2 JCON 1.2 0.100 0.120000 
Total TCDF 15 i,.t"1 1.2 
1,2,3,7, 8-PeCD F ND 0.49 0.050 0 
2,3,4,7,8-PeCDF ND 1.0 0.500 0 
Total PeCDF 13 6.0 
1,2,3,4,7,8-HxCDF ND 1.7 0.100 0 
1,2,3,6,7,8-HxCDF ND 0.76 0.100 0 
2,3,4,6,7,8-HxCDF ND 1.0 0.100 0 
1,2,3,7,8,9-HxCDF ND 0.090 0.100 0 
Total HxCDF 16 6.0 
1,2,3,4,6,7,8-HpCDF 6.9 6.0 0.010 0.069000 
1,2,3,4,7,8,9-HpCDF ND 0.41 0.0]0 0 
Total HpCDF 14 6.0 
OCDF 11 J 12 0.001 0.011000 

Totlli TEQ Concentration 47.610000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3, 7,8-TCDD 70 40 - 135 
13C-I ,2,3, 7,8-PeCDD 72 40 - 135 
13C-l,2,3,6,7,S-HxCDD 77 40 - 135 
13C-l ,2,3,4,6,7 ,8-HpCDD 69 40 - 135 
13C-OCDO 66 40 - 135 
lK·2,3,7,S-TCDF 66 40 - 135 
1JC·\ ,2,3,7 ,8-PeCDF 72 40 - 135 
13C-I,2,3,4,7,8-HxCDF 77 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 73 40 - 13S 

~1L/l>Z-
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample lD: 2102221 

Notes: 

TEl' values ~'" citcd In U.S. EnvironmenUlI Protection Agency, (1989) Interim procedures for estimating risks associated with exposures to mixtures of chlori~t~-d 
dibcnzo-p-dioxins and -dibcnzofurans (COOs and CDrs) and 1989 update. U.S. Environmentall'rolcction Agency, Risk Assessment forum, W.shington, DC; 
101' Al6251)-8910 1 6. 

CON Confirmation analysis. 

Estimated result. Result is less than the reporting limit 
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LOUREIRO ENGINEER£NG ASSOCIATES, P.C. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102222 

Lot·Sample # ... : G2D130156 - 018 Work Order # ... : EXWERIAC Matrix.... : SOLID 

Date Sampled... : 04/10102 Date Received .. : 04113/02 InstJ'ument: 9D5 

Prrp D~l~...... : 04123102 Analysis Date.. : 04/27/02 Units ..... : pg/g 
Prep Balch # ... : 2113441 Dilution Factor: % Moisture: 36 

DETECTION TEl"' TEQ 
LIMIT FACTOR CONCENTRATIONI'ARAMETER RESULT 

2,3,7,S-TCDD 18 1.6 1.000 18.000000 
Total TCnD 19 1.6 
J,2,3,7,8-PeCDD ND 1.3 0.500 0 
Total PeCDD ND 3.7 0 
1,2,3,4,7,8-HxCDD ND 2.0 0.100 a 
1,2,3,6,7,8-HxCD D 11 7.8 0.100 1.100000 
1,2,3,7,8,9-HxCDD 6.2 J 7.8 0.100 0.620000 
Total HxCDD 83 7.S 
1,2,3,4,6,7,8-HpCDD ]70 7.8 0.010 1.700000 
Total HpCDD 570 7.8 
OCDD 1600 16 0.001 1.600000 
2.3,7,8-TCDF 2.6 CON 1.6 0.100 0.260000 
Total TCDF 29 U:1 1.6 
1,2.3,7,8-PeCDF ND 1.4 0.050 0 
2,3,4,7,S-PeCDF ND 2.1 0.500 0 
Total PeCDF 46 7.S 
1,2,3,4,7,S-HxCDF 6.0 J 7.S 0.100 0.600000 
J ,2.3,6,7 ,8-HxCDF ND 3.1 G.lDO 0 
2,3,4,6,7,8-HxCDF ND 2.0 0.100 0 
1,2,3,7,8,9-HxCDF ND 1.2 0.100 0 
Total HxCDF 110 7.8 
1,2,3,4,6,7,S-HpCDF 100 7.8 0.010 1.000000 
1,2,3,4,7,8,9-HpCDF ND 2.7 0.010 0 
Total HpCDF 240 7.8 
OCDF 120 16 0.001 0.120000 

Total TEQ Concentration 25.000000 

PERCENT RECOVERY 

INTERNAL STANDARDS RECOVERY LIMITS 

13C-2,3,7,8-TCDD 68 40 - 135 
13C-l ,2,3, 7,8-PeCDD 65 40 - 135 
13C-l,2,3,6,7,8-HxCDD 62 40 - 135 
13C-l,2,3,4,6,7,8-HpCDD 54 40 - 135 
13C-OCDD 42 40 - 135 
13C-2,3,7,8-TCDF 58 40 - 135 
13C-I ,1,3,7,8-PeCDF 69 40 - 135 
\3C-\ ,2,3,4,7,8-HxCDF 70 40-135 
13C-I,2,3,4,6,7,8-HpCDF 61 40 - 135 

tfOL-
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample lD: 2102222 


Notes; 

TEF yalues are ciled in U.S. Environmcnlal Prolcclion Agency, (1989) Interim procedures for cslimaling risks associated with exposures to mixlurcs of chlorinated 
dibeJ17.o·p-ui<>xins and .dibenzofurnns (COOs and COFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment lorum, Washinglon. DC; 
EPN625/3·89/016. 

CON Confirmation analysis. 

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

Dioxins/Furans, HRGCfHRMS (8290) 

Client Sample ID: 2102223 

Lot-Sample #..•: G2D130156 - 019 Work Order #••. : EXWETIAC Matrix.... : SOLID 

Date Sampled ..•: 04/10/02 Dale Reeeived .. : 04113/02 Instrument: 9D5 

Prep Date ...... : 04123/02 Analysis Date .. : 04/27/02 Units..... : pg/g 

Prep Balch #.•• : 2113441 Dilution Factor: 0/0 Moisture: 19 


DETECTION TEf TEQ
LIMIT FACTOR CONCENTRATIONPARAMETER RESUl.T 

2,3,7,8-TCDD 4.4 1.2 1.000 4.400000 
Total TCDD 4.4 1.2 

1,2,3,7,8-PeCDD NO 0.67 0.500 0 
Total PeCDD NO 2.6 0 
1,2,3,4,7,8-HxCDD ND 0.49 0.100 0 
1.2.3,6,7,8-HxCDD ND 2.2 0.100 0 
1.2.3.7.8.9-HxCDD ND ].4 0.100 0 
Total HxCDD 14 6.2 
1,2,3,4,6,7,8-HpCDD 11 6.2 0.010 0.11 0000 
Total HpCDD 27 6.2 
OCDD 53 12 0.001 0.053000 
2,3,7,8-TCDF 1.0 J CON 1.2 0.100 0.100000 
Total TCDF 11 \,\:1 1.2 
1,2,3,7,8-PeCDF NO 0.55 0.050 0 
23.4.7,8-PeCDF NO 0.74 0.500 0 
Total PeCDF 13 6.2 
1.2,3,4,7,8-HxCDF NO 1.8 0.100 0 
1,2.3,6,7,8-HxCDF NO 0.90 0.100 0 
2,3,4,6,7,8-HxCDF NO 0.73 0.100 0 
1,2,3,7,8,9-HxCDF NO 0.55 0.100 0 
Total HxCDF 10 6.2 
1,2,3.4,6,7,8-HpCDF 4.5 J 6.2 0.010 0.045000 
1,2,3,4,7,8,9-HpCDF NO 0.53 0.010 0 
Total HpCDF 9.3 6.2 
OCDF NO 4.5 0.001 0 

Total TEQ Concentration 4.708000 

PERCENT RECOVERY 
RECOVERY LIMITSIr--iTERNAl STANDARDS 

13C-2,3,7.8·TCDO 69 40 - 135 
13C-l,2,3,7 ,8-PeCD D 67 40 - 135 
13C-l,2,3,6,7,8-HxCDD 70 40 - 135 
13C-l,2,3,4,6,7,8-HpCOD 61 40 - 135 
13C-OCDD 56 40 - 135 
13C-2,3,7,8-TCDF 61 40 - 135 
BC-] ,2,3,7,8-PeCDF 72 40 - 135 
13C-l,2,3,4,7,8-HxCDF 73 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 70 40 - 135 
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LOUREIRO ENGINEERING ASSOCL<\TES, P.c. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample ID: 2102223 


Notes: 

TEF values 3re cited in U.S. Environmental Protection Agency. (1989) Intcrim procedures for estimating risks associated with cxposures to mixtures of chlorinated 
dibcnzo-p-dioxins and -dibcnzofurans (COOs and CDFs) and 1989 update. U.S. Environmental Protection A!,'<:TlCY. Risk Assessment fomm. Washington. DC; 
EPA/62SI3-89f016. 

CON Confinnation analysis. 

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


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102224 

Lot-Sample #•••: G2D130156 - 020 Work Order #_.: EXWEW1AC Matrix_..: SOUD 

Date Sampled ... : 04110102 Date Received ..: 04/13/02 Instrument: 9D5 

Prep Date ...... : 04/23/02 Analysis Date_: 04/27/02 Units ..... : pg/g 

Prep Batch #.~: 2113441 Dilution Factor: % Moisture: 39 


DETECTION TEF TEQ 
L1M!T FACTOR CONCENTRATION!>ARAMETER RESULT 

2,3,7,8-TCDD 1.4 J 1.6 ].000 1.400000 
Total TCDn 1.4 1.6 

1,2,3,7,8-PeCDD NO 0.49 0.500 0 
TOlal PeCDD ND 1.1 0 
1,2,3,4,7,8-HxCDD NO 0.65 0.100 a 
1,2,3,6,7,8-HxCDD NO 1.8 0.100 0 
1,2,3,7,8,9-HxCDD NO 1.6 0.100 0 
Total HxCDO 11 8.2 
) .2,3,4,6,7 ,8-HpCOO 53 8.2 0.0]0 0.530000 
Total HpCnD 140 8.2 
ocon 520 16 0.001 0.520000 
2,3,7,8-TCDF NO CON 0.46 0.100 0 
Total TCDF 6.6 u.1 1.6 
1,2,3,7,8-PeCDF NO 0.38 0.050 0 
2,3,4,7,8-PeCDF NO 0.41 0.500 0 
Total PeCDF 5.6 8.2 
1,2.3,4,7,S-HxCDF NO 1.7 0.100 0 
1,2,3,6,7,8-HxCDF NO 1.1 0.100 0 
2,3,4,6,7,8-HxCDF NO 0.S8 0.100 0 
1,2.3,7,8,9-HxCDF NO 0.24 0.100 0 
Total HxCDF 12 8.2 
1,2,3,4.6,7,8-HpCDF 11 8.2 0.010 0.110000 
1,2,3,4,7,8,9-HpCDF ND 0.90 0.010 0 
Total HpCDF 32 8.2 
OCDF 33 16 0.001 0.033000 

Tot:!1 TEQ Concentration 2.593000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

-?13C-2,3,7,S-TCDD 1- 40 - 135 
13C-1.2.3.7,8-PeCDD 74 40 - 135 
13C-I,2.3,6,7,8-HxCDD 79 40 - 135 
13C-1 ,2,3,4,6,7 ,8-HpCDD 78 40 - 135 
13C-OCDD 73 40 - 135 
13C-2,3,7,8-TCDF 67 40 - 135 
13C-l,2,3,7,8-PeCDF 74 40 - 13S 
13C-1 ,2,3,4, 7,8-HxCDF 81 40 - 135 
13C-I,2,3,4,6,7,8-HpCDF 83 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES. P.e. 


Dioxins/Furans, HRGC/HRMS (8290) 


Client Sample ID: 2102224 


Noles: 

TEl' values Olre cited in U.S. Environmenlal Protection Agency, (1989) Interim procc-durcs for cs(imOlling risks associaled wilh exposure, to mi"lures of chlorinOllcd 
dibcnzo-p-dioxios and -dibcnzo[urans (COOs and COFs) and 1989 update. U.S. Environmenlal Proteclion Agency, Risk Assessment forum, WashinglOn_ DC; 
EP Al625/3-891O 16. 

CON Confirmation analysis_ 

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

nioxins/Furans, HRGCIHRMS (8290) 

Client Sample lD: 2102225 

LOI-Sample # ... : Work Order #._.: Matrix.. _: G2D130156 - 021 EXWEXIAC SOLID 

Dale Sampled ... : 04110/02 Dale Received._: 04113/02 I nstrumenl: 5D5 

Prell Date._ ... : 04123/02 Analysis Date..: 04/27/02 Units_ ..•. : pglg 

Prep Batch fI._: 2113442 Dilution Factor: % Moisture: 14 


DETECTION TEF TEQ
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2.3,7,8-TCDD 0_92 J 1.2 LOOO 0.920000 
Total TCnD 0_92 1.2 

1,2,3,7,8-PeCDD ND 0.86 0.500 0 
Total PeCDD NO 0.86 0 
1.2,3,4,7,8-HxCDD NO 0.62 0.100 0 
1,2,3,6,7,S-HxCDD ND l.l 0.100 0 
1.2,3,7,8,9-HxCDD NO 0.59 0.100 0 
Total HxCnD 3_9 5.S 
1,2,3,4,6,7,S-HpCDD 32 5_S 0.010 0.320000 
Total HpCDD 56 5.S 
OCDn 270 12 0.001 0.270000 
2,3,7,8-TCDF NO CON 0.41 0.100 0 
Total TCDF NO OAI 0 
1,2,3,7 ,8-PeCDF ND 0.58 0.050 0 
2,3,4,7,8-PeCDF NO 0.57 0.500 0 
Total PeCDF NO 2.2 0 
1,2,3,4,7,8-HxCDF NO 0.57 0.100 0 
1,2.3,6,7 ,8-HxCDF NO 0.52 0.100 0 
2,3,4,6,7,8-HxCDF NO 0.58 0.100 0 
1,2,3,7,8,9-HxCDF NO 0.63 0.100 0 
Total HxCOF NO 2.3 0 
1.2.3.4.6,7,S-HpCDF 5.2 J 5.8 0.010 0.052000 
1,2,3,4,7,8,9-HpCDF NO 0.49 0.010 0 
Total HpCDF 12 5.8 
OCDF 9.3 J 12 0.001 0.009300 

TOlal TEQ Concentration 1.571300 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3, 7 ,8-TCOD 69 40 - 135 
J3C-I,2,3,7,8-PeCDD 73 40 - 135 
13C-I,2,3,6,7,8-HxCDO 77 40 - 135 
13C-1 ,2,3,4,6,7 ,8-HpCDD 72 40 - 135 
13C-OCDD 72 40 - 135 
13C·2,3,7,8-TCDF 49 40 - 135 
13C- I,2,3, 7,8-PeCDF 62 40 - 135 
13C-1,2,J,4,7,8-HxCDF 62 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 70 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


DioxinslFurans, HRGCIHRMS (8290) 


Client Sample ID: 2102225 


Notes: 

TEF values arc ciled in U.S. Environmental Protection Agency. (1989) Interim procedures for estimating risks associated with exposures 10 mixtures of chlorinAted 
dibenzo-p-dioxins and -dibcnzofurans (COOs and COFs) and 1989 updatc. U.S. Environmental Proteclion .... gency. Risk Assessmcnl forum. Washington. DC; 
EPi\/62513·89/0 16. 

CON Confirmation analysis. 

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

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample 10: 2102226 

Lot-Sample #.••: G2Dl30156 - 022 Work Order # ... : EXWEOIAC Matrix .... : SOLID 

Date Sampled •.. : 04110102 Date Received._: 04/13/02 Instrument: 5D5 

Prep Date ...... : 04/23/02 Analysis Date .. : 04/27/02 Units._.•: pg/g 

Prep Balch # ..• : 2113442 Dilution Factor: % Moisture: 9.3 


DETECTION TEF TEQ 
LIMIT FACTOR CON CENTRA TIONPARAMETER RESULT 

2,3,7,8-TCDD ND 0.40 1.000 o 
Total TCDD ND 0.40 o 
1,2,3,7,8-PeCDD ND 0.62 0.500 o 
Total PeCDD ND 0.62 o 
1,2.3,4,7,8-HxCDD ND 0.44 0.100 o 
1,2,3,6,7,8-HxCDD ND 0.47 0.100 o 
1,2,3,7,8,9-HxCDD ND 0.41 0.100 o 
Total HxCDD ND 0.47 o 
1,2,3,4,6,7,8-HpCDD ND 1.9 0.010 o 
Total HpCDD ND 1.9 o 
OCDD 11 11 0.001 0.011000 
2,3,7,8-TCDF ND 0.31 0.100 o 
Total TCDF ND 0.33 o 
1,2,3,7,8-PeCDF ND 0.44 0.050 o 
2,3,4,7,8-PeCDF ND 0.44 0.500 o 
Total PeCDF ND 0.61 o 
1,2,3,4,7,8-HxCDF NO 0.42 0.100 o 
1,2,3,6,7,8-HxCDF ND 0.39 0.100 o 
2,3,4,6,7,8-HxCDF ND 0.43 0.100 o 
1,2,3,7,8,9-HxCDF ND 0.45 0.100 o 
Total HxCDF ND 0.45 o 
1,2,3,4,6,7,8-HpCDF ND 0.53 0.010 o 
1,2,3,4,7,8,9-HpCDF ND 0.40 0.010 o 
Total HpCDF ND 0.53 o 
OCDF ND 0.67 0.001 o 
Total TEQ Concentration 0.011000 

PERCENT RECOVERY 
RECOVERY LIMITSINTERNAL STANDARDS 

13C-2,3,7,8-TCDD 75 40 - 135 
DC-I,2,3,7,8-PeCDD 80 40 - 135 
DC-l ,2,3,6, 7,8-HxCDD 83 40 - 135 
13C-l,2,3,4,6,7,8-HpCDD 76 40 - 135 
13C-OCDD 74 40 - 135 
13C-2,3,7,8-TCDF 57 40 - 135 
13C-l,2,3,7,8-PeCDF 68 40 - 135 
13C-l,2,3,4,7,8-HxCDF 64 40 - 135 
13C-l,2,3,4,6,7,8-HpCDF 67 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.c. 


DioxinslFurans, HRGCfHRMS (8290) 


Client Sample ID: 2102226 


Notes: 

TEF values ore ciled in U.S. Environmemal ProTection Agency. (1989) Interim procedures for estimating risks associated with exposures 10 mixlU1CS of chlorinated 
dibcnzo-p-<lioxins and -dibenzofurans (COOs and COFs) and 1989 update. U.S. Environmental Protection Agency. Risk Assessment forum, W.shin!,,'\on, DC; 
EPN625/J-89/0 16. 
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LOUREIRO ENGINEERING ASSOCIATES, P.C. 

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102227 

wt-SampJe # ... : G2D130156 - 023 Work Order #.••: EXWE12AC Matrix.•..: SOLID 

Date Sampled_.: 04110/02 Date Received .•: 04/13/02 Instrument: 7D5 

Prep Dale. ..... : 04/27/02 Analysis Date ..: 04129102 Units..~.: pglg 
Prep Batch #•.• : 2117124 Dilution Factor: % Moisture: 35 

DETECTION TEF TEQ
LIMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2.3,7,8-TCDD 8.2 1.5 1.000 8.200000 
Total TCDD 18 1.5 
1,2,3,7,8-PeCDD ND 1.4 0.500 0 
Total PeCDD 5.0 7.7 
1,2,3,4,7,8-HxCDD ND 0.93 0.100 0 
1,2,3,6,7,8-HxCDD 10 7.7 0.100 1.000000 
1,2,3.7,8,9-HxCDD 6.1 J 7.7 0.100 0.610000 
Total HxCDD 70 7.7 
1.2,3,4,6,7,8-HpCDD 86 7.7 0.010 0.860000 
Total HpCDD ISO 7.7 
OCDD 520 15 0.001 0.520000 
2,3,7,8-TCDF SA CON 1.5 0.100 0.540000 
Total TCDF 130 1.5 
1,2,3,7,8-PeCDF ND 2.8 0.050 0 
2,3,4,7,8-PeCDF 7.5 J 7.7 0.500 3.700000 
TotalPeCDF 230 7.7 
1,2,3,4,7,8-HxCDF 9.3 7.7 0.100 0.930000 
1,2,3,6,7,S-HxCDF 7.S 7.7 0.100 0.780000 
2,3,4,6,7,8-HxCDF 7.2 J 7.7 0.100 0.720000 
1,2,3,7,8,9-HxCDF ND 0.57 0.100 0 
Total HxCDF 140 7.7 
1,2,3,4,6,7,8-HpCDF 62 7.7 0.010 0.620000 
1,2,3,4,7,8,9-HpCDF ND 2.8 0.010 0 
Total HpCDF 110 7.7 
OCDF 33 15 0.001 0.033000 

Total TEQ Concentration 18.513000 

PERCENT RECOVERY 


INTERNAL STANDARDS 
 RECOVERY LIMITS 

13C-2,3.7,8-TCDD 77 40 - 135 
13C-1 ,2,3.7,8-PeCDD 68 40 - 135 
13C-l,2,J,6,7,8-HxCDD 82 40 - 135 
13C-1 ,2,3,4,6,7 ,8-HpCDD 72 40 - 135 
13C-OCDD 65 40 - 135 
13C-2,3, 7,8-TCDF 70 40 - 135 
13C-I,2,3,7,8-PeCDF 68 40 - 135 
13C-I ,2,3,4,7 ,8-HxCDF 82 40 - 135 
13C-l,2,3,4,6,7,B-HpCDF 70 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 


Dioxins/Furans, HRGCIHRMS (8290) 


Client Sample ID: 2102227 


Notes: 

TEf values are citcd in U.S. Environmental Protection Agency, (1989) Interim procedures for estimating risks associated with exposures to mixtures ofchlorinated 
dib~nzo·p-dioxjns and -dibenzofurans (COOS and COFs) and 1989 update. U.S. Environmental Protection Agency, Risk Assessment forum, WaShington, DC; 
EPAl62513·89/() 16. 

CON Confirmation analysis. 

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

Dioxins/Furans, HRGC/HRMS (8290) 

Client Sample ID: 2102251 

Lot-Sample #_.: G2D130156 - 024 Work Order # .••: EXWE21AA Matrix••.•: WATER 

Date Sampled ... : 04110/02 Date Received •. : 04113/02 Instrument: 5D5 

Prep Date ...... ; 04116/02 Analysis Date.. : 04118102 Units ... _: pgIL 

Prep Balch #•••: 2106506 Dilution Factor: % Moi:.1ure: 

DETECTION TEF TEQ 
UMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD ND 2.1 1.000 0 
Total TCDD ND 2.1 0 
1,2,3,7,8-PeCDD NO 3.0 0.500 0 
Total PeCDD NO 7.9 0 
1,2,3,4,7,8-HxCDD NO 1.9 0.100 0 
1,2,3,6,7,8-HxCOD ND 2.2 0.100 0 
1,2,3,7,8,9-HxCOD ND 1.7 0.100 0 
Total HxCDD ND 2.2 0 
1,2,3,4,6,7,8-HpCDD ND 4.9 0.010 0 
Total HpCDD ND 4.9 0 
OCDD ND IS 0.001 0 
2,3,7,8-TCDF ND 1.4 0.100 0 
Total TCDF ND 1.4 0 
1,2,3,7,8-PeCDF NO 2.0 0.050 0 
2,3,4,7,8-PeCDF NO 1.9 0.500 0 
Total PeCDF NO 2.6 0 
I,2,3,4,7,8-HxCDF NO 1.6 0.100 0 
1,2,3,6,7,8-HxCDF ND 1.6 0.100 0 
2,3,4,6,7,8-HxCDF NO 1.7 0.100 0 
J,2,3,7,8,9-HxCDF NO 1.6 0.100 0 
Total HxCDF NO 1.7 0 
1,2,3,4,6,7,8-HpCDF ND 2.2 0.010 0 
1,2,3,4,7,8,9-HpCDF NO 2.8 0.010 0 
Total HpCDF NO 2.S 0 
OCDF NO 5.7 0.00] 0 

Total TEQ Concentration 0 

PERCENT RECOVERY 
RECOVERY UMITSINTERNAL STANDARDS 

J3C-2,3,7,S-TCDD 70 40 - 135 
13C-l,2,3,7,8-PeCDD 61 40 - 135 
13C-l,2,3,6,7,8-HxCDD 85 40 - 135 
13C-l ,2,3,4,6,7 ,S-HpCDD 63 40 - 135 
13C-OCOO 58 40 - 135 
13C-2,3,7,8-TCDF 74 40 - 135 
13C-I,2,3,7,S-PeCDF 61 40 - 135 
13C-I,2,3,4,7,8-HxCDF S2 40 - 135 
13C-l ,2,3,4,6, 7,S-HpCDF 68 40 - 135 

,l:;>
tSV~1,J

.
\)
1/ 
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LOUREIRO ENGINEERlNG ASSOCIATES, P.e. 


DioxinslFurans, HRGCIHRMS (8290) 


Client Sample ID: 2102251 


Notes: 

TEF values aTe ciled in U.S. Environmental Protection Agency, (1989) Interim proceduTes for estimating risks associated with exposures to mixtures of chlorinated 
dibcnzo-p-dioxins and -dibenzofurans (COOs and CDFs) and 1989 updale- U.s_ Environmental Protection Agency. Risk Assessment forum. Washington. DC; 
EPN62SI3-891O 16. 
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TABLE 1 

SUMMARY OF QUALITY ASSURANCE I 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 
Location ill AP-DEL-BKE AP-DEL-PEAQ AP-DEL-PEAQ AP-DEL-PES AP-DEL-PES AP-DEL-PES 

Sample ill 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 ClL 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 4/28/02 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: 

pg/g = picograrns per gram = parts per trillion (ppt) pglL = picograrns per liter =parts per trillion (ppt) 

CON = Confmnation analysis J = Estimated result; result is less than the reporting limit 

NA = Not applicable ND = Not determined 

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 

) 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, HRGCfHRMS (S290) 

Client Sample ID: 2102252 p~ 

Lot-Sample #._: G2D130158 - 019 Work Order #._: EXWFPIAC Matrix..•. : SOLID 
D~te Slimpled ... : 04111102 Date Received .. : 04113/02 Instrument: 5D5 
Prep Date_ .... : 04125/02 Analysis D:lte_: 04128/02 Units ...•. : pg/g 
Prep Batch # •.. : 2115445 Dilution Factor: 1 % Moisture: 

PARAMETER RESULT 

DETECTION 
LIMIT 

TEF 
FACTOR 

TEQ 
CONCENTRATION 

23,7,S-TCDD 380 1.0 1.000 380.000000 
Total TCDD 380 1.0 

1.2,J,7,8-PeCDD 820 5.0 0.500 410.000000 
Total PeCDD 820 5.0 
1,2,J,4,7,8-HxCDD 780 5.0 0_100 78_000000 
1,2,3,6,7,8-HxCDI> 900 5.0 0.100 90.000000 
1,2,3,7,8,9-HxCDD 860 5.0 0.100 86_000000 
Total HxCDI> 2600 5.0 

1,2,3,4,6,7,8-HpCDI> 1500 5.0 0.010 15.000000 
Total HpCDD 1600 5.0 
OCDI> 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 2300000 

Total TEQ Concentration 1,997.800000 

PERCENT RECOVERY 
JNTERNALSTANDARDS RECOVERY LIMITS 

13C-2,3,7,8-TCDD 28 40 - 135 
]]C·l,2,3,7,8-PeCDD 45 40 - 135 
13C-l ,2,3,6,7 ,8-HxCDD 37 40  135 
J3C-l,2,3,4,6,7,8-HpCDD 35 40 - 135 
13C-OCDD 36 40  135 
13C-l,3,7,8-TCDF 29 40  135 
J3C-I ,2,3, 7,8-PeCDF 36 40 - 135 
13C·1,2,3,4,7,8-HxCDF 32 40· 135 
13C-!,2,J,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 f £. 

Notes: 

TEF values are eited in U.S. Environmental Protection Agency. (1989) Interim procedures for estimating risks associated with exposures to mixtures of chlorinated 
dibcll7.o-p-dioxins and -dibenzofurans (COOs and CDFs) and 1989 update. U.S_ Environmental Protection Agency, Risk Assessment forum. Washington. DC; 
EPA/625/3-89iOI6. 

Surrogate recovery is outside stated control limits. 

CON Confirmation analysis. 

E Estimated result Result concentration exceeds the calibration range_ 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ID: 2102253 it. 
Lot-Sample #•.• : G2D130158 - 020 Work Order # ... : EXWFQIAA Matrix.. _: WATER 
Date Sampled ... : 04/11/02 Date Received .. : 04/13/02 Instrument: 5D5 

Prep D:lte ...... : 04/16/02 Analysis Date..: 04/18/02 Units .. _.: pg/L 

Prep B:uch #.•.: 2106506 Dilution r:lctor: % Moisture: 

DETECTION TEF TEQ 
LlMIT FACTOR CONCENTRATIONPARAMETER RESULT 

2,3,7,8-TCDD ND 1.3 1.000 0 
Total TCDD ND 1.3 a 
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 
1,2,3,6,7,8-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 16.000000 
2,3,7,8-TCDF 4300 CONE 10 0.100 430.000000 
Total TCDF 4400 10 
1,2,3,7,8-PeCDF 2900 50 0.050 140.000000 
2,3,4,7.3-PeCDF ND 1.4 0.500 0 
Total PeCDF 2900 50 
1,2,3,4,7,8-HxCDF ND 5.0 0.100 0 
1,2,3,6,7,S-HxCDF ND 11 0.100 0 
2,3,4,6,7,S-HxCDF ND 16 0.100 a 
1,2,3,7,8,9-HxCDF ND 1.2 0.100 a 
Total HxCDF ND 16 0 
1,2,3,4,6,7,8-HpCDF .6200 50 0.010 62.000000 
1,2,3,4,7,S,9-HpCDF ND 2.3 0.010 a 
Total HpCDF 6200 50 
OCDF ND 6.5 0.001 a 
Total T£Q Concentration 2,051.600000 

PERCENT RECOVERY 
RECOVERY LIMITSfNTERNAL STANDARDS 

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,S-TCDF 30 40 - 135 
13C-l,2,3,7,8-PeCDF 67 40 - 135 
13C-l,2,3,4,7,S-HxCDF 87 40 - 135 
13C-I,2,3,4,6,7,8-HpCDF 76 40 - 135 
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LOUREIRO ENGINEERING ASSOCIATES, P.e. 

Dioxins/Furans, HRGCIHRMS (8290) 

Client Sample ill: 2102253 ftt.-
Notes: 

TEF values an: cited in U.S. Environmental Protection Agency, (1989) Interim procedures Cor estimating risks associated with exposures to mixtures of chlorinated 
dibenzo-p-dioxins and ·dibcnzofurans (CDDs and CDFs) and 1989 upd.~te. U.S. Environmental Protection Agency, Risk Assessment forum. Washington. DC; 
EPAf62513-S9/016. 

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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