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DIOXIN/FURAN GROUNDWATER QA/QC 
QC Batch 497115-01 

lE'EOJECT: 
PARAMETER: 
LABORATORY: 
MATRIX: 
SAMPLE 
CUSTODY: 

USA.CI3 NAE! Delivery Oirctor #01 Centiredale 
l>ioxi:n/Fuiran by High Resolution Mass; Spectrometry (HR1VIS) 
Elattellle, 'Columbus, OH 
Groundwater 
Two groundwater samples were received al: Battelle Columbus on November 22, 
2002. The groundwater siuuipl.es were processed for Dioxin/E'uran analyses,. 

Samples were received! im good condition and the cooler temperature upon receipt 
was .5.0':'C. 

QA/QC MEASUREMENT FERFORM.AJMCE CMTIEMA: 

Refcrciici'. 
SEM IM a/wii! mi* Achieved! Project 

Smriroi>',iite LCS/MS % R ellaitin re R L (Goals: 
llllaiili; Recovery Nl.eoovery KlilT. Pit •cciiisioiii (pj /L) .Jfifi^L 
<5x 25-1.50% LCS: <30% ,:;:K)'% Tetras: Tetras: 

MDL, oir Recovery Method PDb RPD" 5.00 10 
associated 
samples > 

16I3B, 
Table; 6 Penla- Penita-

3x blank; OPR Hepita:: Hepla: 
values MS: MS: 

30-1120% 
'Recoveiy* 

25.00 

Octas: 
50.00 

NA 

Octas: 
NA 

Fmraiu' 
L-23 

Battelle 
SOP 

ASAT.n-
001-02 

Anaiyte amcenlration in. MS/MSD must be >!ix background to be USVSM! for data quality assessment. 
Certified valines im the SRIvf nriuist be >5x the MM... 

(STIHIOID: Groundwater samples were processed, and analyred for seventeen 2,3,7,i!--substiituted 
polyclnlorinated dibeitizo-p-dlioKins. and dibenzofuirans (PCDID/PCDI5) following general 
procedures in EPA. IVIettiod 11(513 as outlined in Battelle (2002.) and as siiinrtnriaraed 
below. 

Sample Preparation* - The- two samples, were processed in BATCH 497II5-01. The 
groundwater sample was visually inspected foir solids; and detwirnined to contain less 
than I perceint solids and, tlnwefoire, did not requite filtering. Tine two groundwater 
samples, the laboratory method Wank,, the laboratory control s,pi.l:e (LCS! or OPR), (he 
matrix, spike (MS), and the m a l m spike duplicate (MSD) were transferred into 
individual 2-L muffled! sepnnMoity funnels,, and. the internal .stamdard! was added to each 
sample, and matrix s;pi!k,e standard! was added to the: LCS, MS, and MSD samples. Each 
separ.at.ory '.funnel had 60 inl, of methylene chloride added to it,, each was shaken for 
two minutes,, and then the methylene chloride layer was drained through TO-1 !i ,g of 
.sodium sulfate into a round bottom (RIB) flask. This process was repeated two times. 
The extracts weie concentrated! down to approximately 20 iinL,. Each extract was 
transferee! via pasleuir pipette into individual 125-imL .seperatory funnels.,, along with 
three 4-irnI, hexane rinses of the RB flasks, Each extract was brought up to 30 ml., with 
hexane and spiked with 2,,3,,7,,8-TCDD- CU cleanup standard for monitoring; recoveiy 
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DIOXJN/FURAN GR 0 UNOWATER QA/QC SUMMARY 
QC Batch 49715-01 

of analytes through the cleanup procedures. Each extract, was acid/base: washed, then 
processed through acidi'base silica, aluirnima, and carbon cleanup columns. The water 
samples were spiked with l,2,3,4~TCDD-,;,Ci:, and l,2,3,7,8,9-HxCDD-l3C,2 recovery 
standards and concentrated to a final volume of 20 pL. 

FCDD./FCDF Ainai.ly.sis: ■■■• Each extract was analyzed by gas; chn>:rmalog;rap.hy/high. 
resolution mass spectrometry (GOHRMS) in the selected ion-iirioriiitorimg mode at. a 
resolution of 10,000 oir greater. A. DBS column was used for initial analysis of the 
seventeen 2,3,7,K-PCDD/P'CDr. 

The following revisions to Method 1613 as well as several items to note specifically 
related to these analyses are summarized below: 

1. Qual ity control samples processed with this batch of samples imcluded one method 
blank, one LCS, one matrix spike, and one matrix spike duplicate. 

2. The IXVHRMS instrumentation was calibrated for PCDD/PCDF at levels specified 
in. Method 1613 with one additional calibration standard at concentrations 
equivalent to Vv. the level of Method 1.613's lowest calibration point The 
caliibiraitiom range coixesponds to the following levels in the samples assuming an. 
ave:rai,ge sample volume of I. L and. a final sample volume of 20 |iL: 5.0 to 4,000 
pg/L for tetra compounds, 25 to 2:0,000 p,g/I, for peirita through hepta coimpouirids, 
and 50 to 40„0O0 pg/L, for octa compounds.. 

Any ackiliCional minor revisions to Method Kill3 are fully documented; in the analytical 
record. 

HOLDKN'G Samples, were prepared for analysis in one analytical batch, Samples were extracted. 
THM1ES:: within 10 days of receipt at (he laboratory and completely analyzed, within 2 weeks of 

extraction. 

Batch EtfiastionDale AnaJisjs_Bate 
4971.5-01 12/2/2002 1.2/1'.!- 12/16/2O02 

DETECTION' Dioxiiri/'furan results are reported relative to the sample-specific estimated, detection 
LIIM1ITS:: limits (EDL) and reporting limits (RL; also referred to as QL in the QAPP) for that 

compound, as follows: 

<> Non-detects are reported as the EDL and I.J flagged. 
» Compounds detected ait a concenlralion. below the EDL are reported, and J 

flagged. 

Sample-specific EDLs and RLs were determined: as desc:ril>ed in the QAPP (Baltellle, 
2002).. The sample-specific EI3L is defined as. the concentration of a given analyle 
required to produce a signal with a peak height of a.t least 2.5 limes tin:: background 
signal level. Tine sample-specific RL is based on the low calibration standard and 
adjusted, for sample specific processing factors and volumes;. 

Achieved detection limits met Project Action. Goals. 

Page 2 of 3 

http://Ainai.ly.sis
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QC Batch 497115-01 

BLANKS: One laboratory method blank was processed with, the analytical batch,, Blanks are 
analyzed to ensure that the sample extraction and analysis methods 'were free of 
conitaiinniation. 

4!l71;S!»l)i]l- The majority of amalytes weire detected at. a trace level; 'however, the levels 
delected, were below the reporting limit. 

LABOEATO'RY A. laboratory control sample (LCS) was prepared with the analyliiea.il batch. The percent 
CONTROL recoveries of target, coirnpo'iiiiids were calculated to measure data quality in terms of 
SAMPLE:: accuracy. 

.WllS4ll---Tlw LCS sample met the criteria found in Table 6 of Method 1(513, Revision 
B for PCDD/PCDF. 

One MS/MSD sample set was. prepared with the hatch to measure data quality in. lams 
of accuracy and precision. 'Hie MS and MSD were fortified with target compounds ito> 
monitor data quality in terms of accuracy and precision. 

4!)7IS-0]l--The matrix, spike: and matrix spike duplicate recoveries for analyf.es spiked 
>5x. 'background! were within, the 30-1.20% limits. The RPD between duplicates for 
PCDD/P'CDF ana.lytes >5x background ranged from. 0 - 6%. 

Fifteen internal standards wear© added to each sample prior to processing, one standard 
was added sifter extraction and prior to sample cleanup.. Internal standard, recoveries 
were calculated to measure dlala quality in terms of accuracy (sample processing 
efficiency). 

WllS-fll" Recoveries of internal standajrcls were- within 25-1.50% for all ana.lytes im all 
samples. 

Batlelle 2002. Centredale Manor Restoration Project Superfumi She Baseline Risk 
Assessment, initial Project Planning and Support. Tasks 1,9-22 Q.APP Addendum and 
Errata. Sheet prepared under contract to- USAGE MAE. Addendum:: September 27, 
200:2;, Errata: November <)■„ 2,()<fi., 

MATRIX 
SPIKES: 

INTERNAL 
STANDARDS: 

REFERENCES: 
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DIOXIIM/FURAN SOIL QA/QC SUMMARY 
QC Batches 49715-02, 49715-13, and 49715-25 

PROJECT: 
PARAMETER: 

LABORATORY: 
MATRIX: 
SAMPLE 
CUSTODY: 

USAGE NAE Delivery Order #01 Centredale 
Dioxin/Fiiiraii by High Resolution Mass Spectrometry (HRMS) 
Battelle, Columbus, OH 
Soul 
Thirty-one soil samples were received at Battelle Columbus on November 26, 200'i 
The soil samples were processed feu Dioxin/Turan/HCX analyses. 

Samples were received in good condition and. the cooler temperature upon receipt 
was; 2.3:'C. 

QA/QC MEASUREMENT PERFORMANCE CR1ITER11A: 
SRM 

Reference Surrogate LCK/MS % 
IMieilltiodl Bllaink Recovery lECi-covery D'iff, 

MS/MSD Achieved Project 
Relative RL Glials 

Z«£We5 (Efite*EZ2 (E2fe*2L 
Diiuxiiri/ 
Fiuiram/ 

L-7.3 
Ba.tt.elle 

SOP 
ASAT.II-

O01-02 

<5x 
M:D][ x 

associated 
samples > 
5x blank 

values 

25-150% 
Recoverv 

LCS: 
Method 
1613B, 
Table 6 

OFR 

MS: MS: 
50-120% 

.Recovery' 

<30% 
PDb 

<30% 
RPD" 

Tetras: Tetras : 
0.50 - o.oos -
■2:94 0.587 

Peiuta- Penla-
Hepta: Hepta:: 
2 . 5 0 - 0:008 -
14 69 2,050 

Octas:; Octas: 
5.00 - 4,670-
29.37 137,000 

" Analyte co;ricentratio:ri in MS/1VISD .must be >5x background Ito be used for data quality as-sessment. 
b Certifiied '/allies for the SRM must Ix: >5><: the MDL. 

M E T H O D : Soil, samples were processed audi analyzed for seventeen 2,3,7,8-substitut.ed 
]>Hllyc:hk)iri.:riiite:d<Jlit>e:n.j:o-i:>--iclik)xinsa:ridl d.il>Esiiii:(;if'Lirans (PCII^Et/P'Cl^l1') following general 
procedures in. EPA. Method I (i 1.3 as outlimedl in Battelle (2.002') and as summarized 
below. 

S imple Prepifflwitiom - Samples wens initially processed, in two analytical batches: 
49715-02 and 4"715-13. A lihiid bateh (49715-25) was required fo:r; selected sample re-
analyses (described in farther detail below). 

Aliquots of each soil sample weire weighed into individual, jars and mixed with 
l-lydtroniatrix drying agent. Approximately 10 g wet weight of each soil sample was 
used. The .sail/Hyd!:ronriatrix. mixtures were spiked with l;!C |2-la.beled FCDD/PCDF 
inteirnal. standard solutions. Ma.tri:i; spike, matrix spike duplicate, and the laboratory 
control spike (LCS) samples w e « spiked with native PCDD/PCDF/HCX a.t this time. 
The soil'Hydromatrix raiixitiurcs were placed i rito Accelerated Solvent Extraction. (ASE) 
cells. The sEuinples were ASE cxfiractecl using toluene. Each extract was then spiked 
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D\0X1N/FURAN S0IL C 'OC SUMMARY 
QC Batches 497II5-02, 49715-13, and 49715-25 

METHOD with 2,3,7,8-'r'CDD-:,''CL, cleanup standard for monitoring recovery of amalytes through 
(conil:):: the cleanup procedures. Each extract was acid/'base washed. Tins: extracts were then 

processed through acid'base silica, alumina,, and. caibon cleanup columns. The extracts; 
were; spiked with ].,2,3,4-TCDD-i:,Ci;! and i.ldJfi.y-Ux.CDD-^Cn recovery standard. 
and concentrated to a final sample volume of 20 (J.I.,. 

Re-Extract Batch 497:15-2:5: Upon initial analysis five samples (CMS-SS-4:i06-10:ib'-
01, ClvlS-SS-41 K)-(X) 1 -01, ClvlS-SS-DU-111902A.-01, CMS--SS-4101.-3042., and CMS-
SS-41.09-001.0) were found to have How initernal standard recoveries, and three samples 
(CMS-SS-411 l-ll028-01,. CMS-SS-411.0- 1028-01. MS, and CMS-SS-41.11-1028-01 
MSD} were found to contain an interfering ether iisomer. The five sample extracts with 
low recoveries were combined v/itti the forward rinses of their corresponding carton 
columns and then, processed through another carbon column. The three; sample extracts 
that contained the interfering ether were processed through another carbon column. The: 
ire-analysis of these samples is reported, for four of the eight ire-worked samples (CMS-
SS-41.06-101.6-0.1, CMS-SS-4110-001-01, CMJi-SS-DU-l 119()2A,-0:i, and CMS-SS-
4:109-0010). The remaining four re-worked, samples, three of which (CMS-SS-41 11I 
1.O28-01, CM:S-SS-41.:I I-.IO'28-Oll MS, and CMS-SS-411.1-1028-01. MSD) still 
contained a high level of an interfering ether and one of which (CMS-SS-4101-3042-
01) .still bad low internal standaid recoveries, were re-extracted in ba.tch 4971!)-25 using 
a lower weight sample. 

FCDHWPCDF' .Analysis; -■ Each extract was analyzed by gas chromatography/high 
resolution mass spectrometry (GC/HR.M.S) iin. the selected ion-rrionitoriirig mode at a 
resolution of 1.0,(X)0 or greater. A DB5 column was used for initial analysis of the 
seventeen 2,3,7,8-PCDi:i/PCDF and a DB2.'2:5 column was used for second column 
confirmation of 2,3,7,8-TCDF. Second column comlFirniations for two of the samples 
(CMS-SS-4101.-10:19-01. and CMS-SS-4104-00.10-01) are not reported due to 
interference of a co-eluting ether with 2,3,7,8-TCDF. Instead the initial DB-5 results 
atre reported and flagged "E" due to possible interference of co-eluting non-2,3,7,8-tetra 
furans, 

The following revisions to Method 1613 as well as several items to note specifically 
related, to these analyses are summarized below: 

1. Quality control, samples processed, included one method blank, one LCS (OPR), 
one soil standard reference material, one matrix spike, and one matrix spike: 
duplicate with each set of 20 o;r fewer authentic samples, 

2. The GC/HRIVIS instrumentation was calibrated for PCDD/PCDF at levels specified 
in Method 1613 with one additional calibration, standard! at concentraitioiis 
equivalent to V,i the level of Method. 116.13's lowest calibration point. The 
calibration range corres|xmd.s to the following levels in the samples assuming, an 
average sample dry weight of 1.0 g, of soil and a. final sample volume of 20 |.tL:: 
0.71 to .570 pg/'g dry for tetra compounds, 3.57 to 2,860 pjr/g dry for penta through 
hepta compounds, and. 'Ml4 to 5,7 Id pg/g dry for octa compo>unds. 

Any additional, minoi revisions to Method 1613 are fully documented in the analytical 
record. 
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DIOXIN/FURAN SOIL QA/QC SUMMARY 
QC Batches 49715-02, 49715-13, and 49715-25 

Samples were prepared Ibr analysis in three analytical batches. All samples were 
extracted and analysed within holding; time, as follows. TIMES:: 

ILICTECTIOM 
LIMITS: 

LABORATORY 
CONTROL 
SAMPLE: 

Batch Extraction Date .AMLS: 
49715-02 

49715-13 

49715-25 

12/3./2O02 

I/02/2(MB 

1/20/2003 

12/15 
i2/n 
1/12 
1/24 
1/28/; 
1/27-

sisDate 
■12/17/2002 
/2002 (confirms) 
17/2003 
28/21)03 (confirms) 
1003 
18;/2()03 (con.finms) 

Dioxin/furan results are reported rel.al.ivis to the sample-specific estimated detection. 
limits (EDL) and reporting limits (RJL; also referred to as QL in (tie Q.APF) for that 
com pound, as follows.: 

<» Non-detects are reported as the EDL aod U flagged. 
<» Compounds, detected at a concentration below the EDL are reported and J 

flagged. 

Sample-specific EDLs and RLs were determined as described in the QAPP (Baftelle, 
2(M)2), The sample-specific EDL is defined a.s the concentration, of a given analyte 
required to produce a signal with a ]>eak height, of at least 2.5 times the background 
signal level. The sample-specific RL is based on the low calibration standard and 
adjusted for sample specific processing, factors and volumes. 

Achieved detection limits did not meet project detection limit .goals fair some target 
compounds. As noted iiti the QAPP, tins project detection limit goals are provided for 
perspective rather than as a requirement for the analytical methods. If detection limits 
cannot be achieved, this will be addressed in the uncertainly discussions; in the risk 
assessment. 

One laboratory method blank: was processed with each analytical batch. Blanks, are 
analyzed to ensure chart the sample extraction and analysis methods were free of 
contamination. 

WHS-IK!-- The majority of ainalytes weire detected at a trace level; however,, the levels 
detected were below the reporting level. 

497115-0-- Sofiie ainalytes were delected at a trace level; however,, the levels detected 
were below the reporting level. 

4!SI71l::!».2S- Some analyses were delected at a trace level; however, the levels detected 
were below the reporting level:. 

A la.boral.ory control sample (LCS) was. prepared -with each arna.Iyti.cal batch... The 
percent recoveiri.es of target compounds 'were calculated, to measure data quality in. terms 
of accuracy. 

49715-02-The L 
B for PCDDflPCi: 

4971LS-lL3-.Tli.eL1  

B for PCDDflPCi 

4971Li5-:2S-The]L 
1:1 for PCDDflPCi 

S sample me* the criteria fo'iind. in Table 6 of Method I (51.3, Revision 

:S sample ntict the criteria found in 'fable 6 of Method I (51.3, Revision 
F. 

:S sample met the criteria found in Table: 6 of Method 161.3, Revision 
F, 
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DIOXIN/FURAIM SOUL Q A/QC SUMMARY 
QC Bate}- 49715-02, 49715-13, and 49715-25 

MATRIX One matrix spike (MS)/niatri:<. spike duplicate (MSD) sample set was prepared with 
SPIKES: each batch, (no MS/MSD reported with batch 4971.5-B, as; iie .IvlS/lvIiSD was re-

cxliactel with batch 49715-25) l:o measure data quality iin terms of accuracy and 
precision. 'The: MS and MSD wens fortified with target compounds, to monitor data 
quality in terms of accuracy and precision. 

i!l7:l,S")M~ For PCIDD/PCDF,, the matrix spike and matrix spike duplicate recoveries for 
analytes spiked >.Sx background were within the 30-120% liirnils. The RP'D between 
duplicates for PCDD/PCDF analytes >5x Ijackground ranged from 0 - 9'%. 

The matrix spike: recovery for HCX was 43% and the matrix spike duplicate recovery 
fair HCX was 1.09%. The RP'D between duplicates for HCX was 87%. 

4'!>7:i..S»2;5---For PCDD,/PCDF„ the matrix spike recoveries for analytes spiked >.5x 
background were within the 50-120% limits and matrix spike duplicate recoveries for 
analytes spiked >5x backgiround were within the 50-120% limits, except foir 1,2,3,7,8-
PeCDF which was slightly above the 120% linml. The RP1D between duplicates for 
PCDD/PCDF analytes >5:<. background ranged from 2 - 10%. 

The matrix spike and. matrix spike duplicate recoveries tor HCX were poor. However, 
the concentration of HCX im the MS/MSD was less than 5 times, the native HCX level., 
and: (here poor HCX recovery should not be used: to assess data quality as a. result... 

Note that, there are no applicable accuracy or precision requirements for HCX. This 
analytic was added to the matrix spike samples to investigate .how well it behaves in a 
typical PCDD/PCDF extraction and cleanup process 

INTERNAL Fifteen internal standards were added to each sample prior to processing, one standard 
STANDARDS: was added after extraction and prior1 to sample cleanup. Internal standard recoveries. 

were calculated to measure data quality in terms of accuracy (sample processing 
efficiency). 

497115-IK- Recoveries of internal standards were within 25-150% for most analytes in 
all samples,. One sample (CMS-SS-4H>l-10.l9-()ri had a. slightly low recovery for 
1:,Cir2,:!,4,7,8"PeCDF due to a suppression in the lockmass. This same sample plus the 
MS and MSD had low recoveries foir BC,r2,,3,7,8-TCDF. 

W115-113-- Recoveries of internal siiandairds weire within 25-150% except for one 
analytic in one sample. Sample (CMS-SS-4H)6-0010-()1) had a slightly low recovery 
for :I:IC,.;;-2,3,7,S-TCDF. 

W15-.25-- Recoveries of internal standards weare within 25-150% for all analytes in all 
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DIGXIN/FURAN SOUL QA/QC SUMMARY 
QC Benches 49715-02, 49715-13, amid 497115-25 

SRIvf: A standard reference material. (CKL EDF 2513) was prepared with each analytical, latch,. 
except the re-e.xhra.cl. ba/tch Wi'l'S-25. The percent diffeiretice (PD) between detected 
concentrations and certified values, was calculated to measure data quality hi terms of 
.accuracy. 

497115412- All analyt.es iin the SRM were found to be within the limit of 30% diffeiretice 
f'rotri consensus values. 

497H5-13-.. All amalyles iin the SRM were Ibuncl to be within the limit of 30% difference 
fro in consensus 'values. 

EEFEEENCES:: Battelle 2002. Cenlredale Manor Restoration Project Supe/fund Site Baseline Risk 
Assessment, Initial Project Planning and Support. Tasks 19-22 QAPP Addetiduin and 
Errata Sheet prepared under contract to USAGE MAE. Addendum: September 27, 
2002; Errata: November 6, 2002,. 
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QUALITY ASSURANCE STATEMENT 

I', Ceutiredale IDeliveiry Order #1 Giroiiiimdwaiter for iiiiiidl Fuinuin 
DataJtatehJjDfi 

it Niiinnbei G487002-RI32 If'rojei: 

Pescrii 

BeSCrii 
l)Revi.ewed sannple preparation Laboratory Record Books (LRI-t). Tracked COC liroirni sample receipt 

ption. oiEData: jEiijroiujid;^ 

pltiinni ©f';aiiMlliil iiiiiiiJI review' ad:i.vii(ti.«5:: 

l:o analytical injection. Reviewed, standard/spike pre 
numbers; (i.e.. sample tracking; numbers) with analytica. 
recording consistent with Good Laboratory Practices (( 

paiation records,. Resolved, all resulting LRB 
I designations;. Reviewed data package for data 
rLP's). 

2)Revi.ewed analyltica.l (HRMS) data. Reviewed all hand-entered parameters ( 
samriple names, calibration curve date, etc) :fbir each analytical run., Reviewed c; 
emsiure tha.t Relative Response Factors (RRF) were ±:20% of cailibraltion RRF. 
transfer to spreadsheets,. Reviewed confirmation inins and accurate date transfer. 

e.g.. sample masses, 
iilibrations results to 
Reviewed 10% data 

^Reviewed spreadsheets. Accessed e-file of excel spreadsheets and reviewed formula Hindi relative and 
absolute' cell addresses to ensure accurate data transposition., 

4)Reviewed report... Ensured: report accurately reflected raw data arid resulting spreadsheets. 

][]»eseriipltki:iii oJh[mlsl:a.iiidii.i]L|>; iissiu.es. or deliieiieiiiciies wltifc'lii irniny aflfoclt data ipaiiity: 
1) Minor QC issues were submitted to the analytical staff' for correction, no outstanding issues present. 

ZatcHary WilleMfcrfc .] " " : > ■ < ; 

( \ li.li.ili.lily Assuiiantce Auditor 
Wnriospheric Science and .Appliecf'Tec'linoilogy 
Baittelle 

I-J-&2 
Date 

http://iissiu.es


QUAUTY ASSURANCE STATEMENT 

Project Title: JU&ACJj^NJjffliJ^ntre^^ 

Bjtehi 1 .« O . 

Project Number: Q4gIW2rW32 

DiMS'Citip'IfoiDi of IDiata: •jJML!ij!!jrc!]̂  
Di!!ii:iri][)Hon ofii.iiidiil: $au\ review aieitivitiies:: 
l)Reviewed. sample preparation Laboratory Record Books (LRB). Tracked COC from sample receipt 
to analytical injection. Reviewed standard'spike prrepairation record.;::. Resolved all resulting; LRB 
numbers (i.e. sample tacking mimbeirs;) with, analytical designations. Reviewed data package for datii 
recording consistent with Good Laboratory Fractiices (GLP's). 

2)Reviewed. analytical. (HR1VIS) data. Reviewed, all hand-entered, parameters, (e.g. sample masses, 
sample names, calibration curve dale., etc) for ea.ch analytical rutin. Reviewed calibrations, results: to 
ensure that Rela.ti.ve Response Factors (RRF) wen: ±20% of calibration RRF. Reviewed 10%. data 
transfer to spTea.d.sheets. Reviewed confiirniiition nuns arid, accurate data transfer. 

3)Reviewed spreadsheets. Accessed e-file of excel spreadsheets and reviewed formula and relative and 
absolute cell addresses to ensure aecucrate data transposition. 

4)Reviewed report. Ensured report accurately reflected raw data and resulting; spreadsheets. 

Bcscinipitiioiu of n iilstauiidiiuig issues; or dleliicieiiieiies which may affect daitat quisiliily: 
1) Minor QC issues were siuhirnitted to the analytical staff'for correction, no outstanding issues present. 

Battelle 

H-oz 
Date 
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QUALITY ASSURANCE STATEMENT 

jiiiiii jiiiiiiiiiii]!; oii]; 

Project Number: G487M2JU32 

Beiscrip'tiom. ml: Dailtai:: i!i::!!M.!i!!!!J!!̂  

Dcsii:ripiiom i)TaiuidJilt :uu\ review aeitiiviitiies::: 
l)R.eviewed sample preparation Lai'boratoiry Record Books (LRB). Tracked COC from saunple receipt 
'to analytical injection. Reviewed stamidard'spike preparation, records. Resolved all resulting LRB 
numbers: (i.e. sample tracking numbers) with, analytical designations, Reviewed data package for da:ta 
recording consistent with Good Laboratory Practice!} (GLP's). 

2}R.eviewed analytical (HR1VIS) da.tsi. Reviewed a.ll hand-entered parameters (e.g. sample inaisses., 
sample nannes, calibration curve date., etc) for each analytical run. Reviewed cal.ibra.'tio:ti.s results to 
ensure that Relative Response Factors (RRF) were ±20'% of calibration RRF. Reviewed 10% da;ta 
train sfer bo spreadsheets. Reviewed confinrniition runs a.:n.d. accurate data transfer,. 

3)Reviewed spreadslieeits. .Accessed e-file of excel spreadsheets, and reviewed formula and relative and 
absolute cell addresses 'to ensure accurate data transposition. 

4)Reviewed report. Ensured report accurately reflected raw data and resulting; spreadsheets. 

Deseiriptiioin n>:l'ouLltsttatimdiiiDig iiss'iues or delicieiiLcies which :in:ay iilTisct daltai iipiaiilMy: 
1) Minor QC issues were submitted to the analytical staff'for correction., no outstanding issues present. 

Bailtellc 



Groundwater, S|il and QC Results 
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Section 2 
*CB Aroclor and Chlorinatec 

Pesticide Results 

QA/QC Narratives 
Soil and QC Results 



QA/QC Narrative 



PCB Aroclor/Pesticide QA'QC :SUMMARY 
QC Bate* s 02-693 and 02-681 

PROJECT: 
PARAMETER: 
LABORATORY: 
MATRK: 
SAMPLE 
CUSTODY: 

USACE NAE Delivery Girder #01 CenUredale, Task Rl-3 
PCB Aroclor arid Chlorinated Pesticides 
Battelle, Duxbuuy, MA 
Soils arid Rintsate Blank 
Soil samples were collected iin tine field between November 19-22, 2(]()2; an 
associated rinsate blank was also collected on November 2.1, 2002. Sajrnpl.es (rimsale 
blank arid soils)1 arrived; alt Baltelle Dtixbury im two shipments, a;s follows: 

Riinsate Bhnik: Received November 22, 20O2; cooler temperature ~ 1.8 °C 
Soils: Received Noveiiriber 26... 2,002,; cooler teimperatuire == 3.3 "C 

All samples were: received! in good condition 

Ed'eraiia? Siuiinrogaile LCS/MIS SKIM 
MS'MSP Achieved Project 
Relative ssMDL* Goal 

PCB/ 
PEST 

Mellliodl Klauuk lilleeoveiry Eewirery % Diff. Precision (irijE;/jE; dry) (iitg/g dry) 
L-9 cssRL" 40-123% 4(W2()% <3(>% <3()% W D b Aroclor: Ajrodor: 

Handle Recovery Recovery'' I'D : 11.911 12.6 
SO'P 
5-128 Pest: Q.06 Pest: SO'P 
5-128 to 0.15 ■o.r/wooa to 

Technical 1:260 

Chloirdarie: TechiiicEil 
119 Oiloidane: 

Toxaphene: 
23.8 

MA 

Toxaphene: 
NA 

1 ssRL == sample-specific reporting limit; Associated sample concentrations should be >5x blank valines. 
b Foir 9Q% of analytes; Analyte concentration ii:n MS/MSD must be >5>< background to he used for data quality assessment 
': From a range of certified values; using surrogate corrected data: certified values, in SRM must be >ssRL to be used fair 
data quaility assessment 
*ss'M[l3L :- sample-specific MIDI.,; ssMDLs reported here .are: t'ronri the associated procedural blank prepared with the soils 
** Project detection limit goals vary by analyte - see Worksheet #9b in the project QAP'P (Battelle, 2O02.) for detection 
.limit goalls by analyte. 

METHOD: Soil samples, were prepared and analyzed: for PCB Aroclor, chlorinated pesticides, and 
SVOCs (as PAHs) following method's described in Battelle's Quality Assurance Project 
Plan (Battelle, 2(X>2>,. Briefly, 

Sniil Siairiiiiplli; Prepairaltam - Soil samples, were extracted for PCB Aroclors, chlorinated 
pesticides and SVOCs (PAHs) following Battelle Dtixbury SOP 3-192. Briefly, 
approximately 20 g of well-mixed, wet soil material was weighed into an extraction 
vessel, and spiked with the surrogate internal standaid (SIS') compounds. Next, the 
sample was extracted three times with 100 niL dichlorome thane (DCM) using sliaker 
techniques. The combined extract was dried over sodium sulfate, concentrated to 
approximately 21 to 3 irnl, uisinijj: KJudema-Danish and nitrogen evaporation techniques. 
■Sample extracts were trea.ted with activated copper to remove elemental sulfur. Pine 
extract was then, processed! Iliroiiigh an alumina cleanup co'iluiiin followed by size-
exclusion high-performance: liquid chromatography (HPLC). Tine post-HPLC extract 
was concentrated under nitrogen bo approximately 1 nriL, fortiified with recovery internal 
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PCB Aroclor/Pestlcide QA/QC SUMN 
GC Balchos 02-693 ancl 02-681 

IVIETTIOFJ' standard (MS) compounds ithal. are used for quantification, and split for SVOC (PAHs) 
(count): and chlorinated pes(icides/PCB Aroclors, analyses, by GC/lvIS and GC/ECD, 

respectively. The; extract for GC/ECD ainaJysis was sclven.it exchanged into he.Kane 
prior to analysis. 

'Walter Samiplle Prepsuratiom - Tine iri.risa.itc blank sample was extracted for PCB 
Aroclors, chlorinated pesticides and S'VOCs (PAHs) following Battel lie Duxbury SOP' 
5-200, BiielFly, approximately 1-L of waiter was fortified with SIS and extracted three: 
times: with [methylene chloride using .separator;/ funnel techniques. The combined 
extract was concentrated to approximiEilely 0.5 niL, fortified with R1S, and split foir 
SVCC (PAHs) and chlorinated pes.ticides/P'CB A:roclors analyses by GC/MS and 
GC/ECD, respectively. The extract for GC/ECD analysis was solvent exchanged into 
hexane prior to analysis. 

GC/ECD' Analysis - PCB Aroclors and chlorinated pesticides weire analysed by 
GC/ECD ('Hewlett Packard 5890 Series 2 GC) using a 60-in DI8.5 column and hydrogen 
as the carrier gats. .A minimum of a five-point calibration curve was used for p>esticide 
anailysis ranging from approximately O..0O5 to 0.125 |Ltg/irnI,. A single point calibration 
ait approximately 2.5 |j.g/inL was used, for Technica.1 Chlordane and ait approximately 2. 
|.tg/'iml. foir PCB Ajroclors analysis. And a single point calibration at approximately 
4 |.tg/'nil, was used for Toxaphene analysis 

Total Aiocloir was determined as the mixture olF two major Ajroclor fortnulations. Field 
samples collected from the Centredale Manor Site (CMS) contained Aroclor 1254 and 
Aroclor '1268. Aroclor 1254 was the predominant aroclor formulation., and contributed 
75% or more of the total Axoclloir in all samples, Field samples collected from Lynnan 
Mill Pond (LPX) contained Aroclor 1254 only. 

GC/ECD CuJIilbraition llssmes. ■- Continuing calibrations analyzed with the soil samples 
met MFC with the following, exceptions: 

a-BHC: 4 exceedeirices ranging from 2.7-34% F 
Endosulfan sulfate: 2 exceedences, 27% and 2 
4,4'-DDT: 2 exceedences, 33% and 35% PD I: 
Methoxj'chlor: 2 exceedences, 34% and 36% f 

D from initial 
3'% PD from initial 
oni initial 
rem initial 

HOLDING 
TIMES!: 

All continuing calibration exceedences (above) except ai-BHC over-responded relative 
to the initial, calibration, suggesting that sample: data for these compounds, may be 
biased slightly high. Note though that recovery data loir these compounds were 
acceptable for the LCS and MS/MSD, suggesting thai the continuing calibration 
exceedences had minimal impact on data quality. 

Samples weire prepared for analysis; in two analytical batches, one: foir the rinsa.te blank 
and a second batch for soils. Soil samples were extracted! and analyzed within holding 
itimes; the rinsate blank was extracted within holding time hut analyzed 1-d outside of 
analysis holding time. Soil samples, were held frozen and in the dark until extraction; 
winters weire held refrigerated and in the dark until extraction. 

Batch 
02-681 (water) 
02-693 (soil) 

ixtraction Dale 
1l/26/2(X>2 
12/09/2002 

^AjUlxsJ£_Qate. 
01/06/2<X)3 
U1/04--06/2003 

'age 2 of'5 
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PCB Aroclor/Pestlcide QA/QCNUMMARY 
QC Eili-iltcheii! 02-693 and 02-661 

PCB .Aroclor and chlorinated pesticide results Eire reported relative to the sample-
specific method detection limit:! (ssMDL) and sample-specific reporting limits (ssRL; 
also referred to as QL in the QAPP) for that compound, as follows: 

<> Non-delects: and values detected at a concentration below the ssMDL are 
reported as the ssMDL and U flagged. 

» Compounds: delected al a concentration above the ssMDL and below the ssRL 
are reported EIIMI J flagged. 

Note, that: the sslvlDL is tins: MDL foir each compound determined fronii ii seven replicate 
M1DL study and. adjusted for project: specific sample sizes... The ssRL, is based on the 
low calibration standard aid adjusted for sample specific processing factors and 
volumes as: described in the QAPP (Battellle, 2002). 

** Note that a mid-level, single point calibration was analyzed for Technical Chlordane, 
PCB Arodor and T'oxap-hene. However, the RL was; based on the low range of the: 
calibration curve, which was. not analyzed with the samples. A. full curve: (for Technical 
Chlordane and Aroclor) hand been analyzed within 2-rnionths of the samples, thereby 
deiirionstratiiiig that the instrument is, sensitive at a lower level. Calculation of'RLs is 
consistent with the methods: specified in the QAP.P (see 'Worksheet #9b). 

With the exception of DieWrin, achieved ssMDLs nnet Project Action Goals (PAGs.) for 
all taiget pesticides and. Ajrocloirs. The achieved ssMDL for Dielldrin was approximately 
I (} times higher than the PAG. Mote thai no PAGs were available foir Technical 
Chlordane or Toxaplieine. As noteii in the QAPP, the project, detection limit goals Eire 
provided foir perspective: ralltier than as a requirement for the analytical, methods. If 
detection limits cannot be achieved, this will, be addressed in the uncertainty discussions 
in the risk assessment. 

BLANKS:: A laboratory procedural Manic. (PB) was prepared with each analytical, batch. B lainks 
are analyzed to ensure fha.lt the sample extraction and analysis methods were free of 
contamination. 

IM-tiltM. -PCB Arcclors atridl chlorinated pesticides were; undetected in the laboratory 
blank at levels above the ssMDL. 

tltt-tft!!1.:! - PCB Ajrocllors and chlorinated, pesticides were undetected in the laboratory 
blank al: levels above the ssMDL. 

LABORATORY Two laboratory control, samples (LCS) weire prepared with each analytical batch. One 
CONTROL LCS sample was fortifiedl willi PCB congeners and chlorinated pesticides. The: other 
SAMPLE! LCS was fortified, with 1PCB .Arodor 1016 and 1260., The percent recoveiri.es of PCB 

Aioctor and chlorinated pesticides were calculated to measure data quality in terms of 
accuracy. 

<(l2"'li8:i - With one exception (Endirin Ketone 1.30% recovery), representative PCB and. 
pesticide compounds were recovered within the control limits specified in QAPP. 

LCS recoveries ranged froirn: 

J:!i&!t<:k!e.s PCJiArocJoc 
ABS3SLCS 60-130% not spiked 
ABS36LCSD not: spiked 77-90% 

DETECTION 
LIMITS: 
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PCB Aroi::loiVP«:!!=,1:i«::idli:! QA'QC SUMMARY 
QC Baltcl ■; 02-693 and 02-681 

LABORATORY 02-i69.3 - Representative F'CB and pesticide compounds weire recovered within the 
CONTROL control limits specified! iin QAPP. 

( ) • ■ - 114% not spiked* 
0 -- 119% not spiked"' 

0.8 -- 25.4% not applicable 

SAMPLE (cont) 
Recoveries, ranged from: 

Pesticides PCJ_Ai2£l2r 
A13572LCS 55-77% not .spiked 
A13573LCSD noit spiked 72 - 86% 

MATRIX One matrix spike (MSVniatrix spike duplicate (MSD) sample set was; prepared with the: 
SPIKES: soiJI batch to measure data; quality in terms of accuracy and precision. The MS and 

MSD were fortified with chlorinated pesticides to monitor data quality in tennis of 
accuracy and precision.. 

02-6!)'3 - All pesticides present at concentrations above five times background levels 
were .recovered within the control limits specified in QAPP. 

Recoveries and RPDs ranged from: 

Pesticides P£B_Ai2cJai 
U0802.MS 
U0802MSD 
RPDs. 

*PCB Aroclcur only spiked into the LCSD, per the QAPP (Batlelle, 2O02) 

Corrective .Action - Recoveries; O'Uls.ide the control limits are assoc.ia.tedl with alpha- and 
ganmna-chloirdane (both Q% recovery), both of which were present iin the backgiroundl 
sample at concentrations aJbove the MS/tVISD values. As; a result, the poor recovery of 
these two pesticides in the MS/MSD should not be used to assess; data; quality. Note 
that alpha- and gainmia-chlotdane were well reco'veired in the LCS prepared with the 
batch. 

SI[JIEfROG.4TI±:S: Four PCB surrogate compounds were added to each sample prior to extraction, 
including PCBs"l4, 34, 104, and 1 12. Recovery data for PCBs 34 and 112 were 
calculated to measure data quality in (aims of accuracy (extraction efficiency). 
Recovery data for the other two' PCB surrogate compounds are not reported, as these are 
used as alternative surrogates, in cases of interferences. 

IKi-MII -PCB surrogates were recovered within the control limits specified in the 
QAP'P for all samples. 

(]i2»693 - PCB suiTogal.es were recovered within the control limits specified iin the 
QAPP for all samples,. 

SIEI.M: A standard reference materia! (SRM, MUST 194'*) was prepared with the sdJI analytical 
batch. The percent difference (PD) between, detected concentration:; and certified 
values (lower and upper range) was calculated to measure data quality in terms of 
accuracy.. NtMe - ill the detected value fell within the certified range, then the PD is 
0.0%. Also note thait the SRM is certified for only two of the target compounds, 
including 4,4>-DDT and aipte-Chlofdane. 

IKWiiM - SRM PDs were within the control limits for aJp.'ia-Cli.loirdane (0% PD), but 
exceeded the control lliirn.it for 4,4'-DDT (55.5% PD). 
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PCB Aroclor/Pestlclde QA/QC SUMMARY 
QC Batch s 02-693 and 02-681 

SRM (COTLI:): Corrective Action - 4,4"-DDT was. over-recovered in the SRM. The certificate, of 
analysis received with SRM 1944 indicates that the SRM is not certified as; homogenous 
for pesticides. Further,, results from the analysis of this SRM at Rattelle show that 4,4' -
DDT has historically been over-recovered relative to the certified value, thereby 
resulting in elevated. PD values. The recognized SRM noil- homogeneity resulting in 
historical over-recovery of 4,4'-DDT at Battelle, combined with the acceptable 
recovery of 4,4'-DDT in. the associated; LCS and MS/MSD samples prepared with this 
batch, suggest thai: the laboratory methods are in control and the 4,4'-DDT data for 
study samples, are not impacted, by the SRM exceedence. 

REFERENCES: Battelle 2002. Cem'redale Manor Restoration Project Superfimd Site Baseline Risk 
Assessment, Initial Project Planning and Support. Tasks 1.9-22 QAPP Addendum and 
Errata Sheet prepared under contract to USA.CE MAE. Addendum: September 27, 
2002; Errata: November 6, 21)02. 
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PAH Q/VQC SUMMARY 
€!C Batch 02-693 and 02-681 

PROJECT: 
PAMAMETIER: 
LABORATORY: 
MATRIX: 
SAMPLE 
CUSTODY: 

USAGE N'AE Delivery Order Ml. Centredale, TaskRI-3 
PAH 
Battelle, Duxbury, MA 
Soils ami Rinsate Blank 
Soil! samples ware collected in the field between November 19-2:2,. 2002; an 
associated riinsate blank was also collected on Noveirnfoeir 21,20(12. Samples (rimsale 
blank and sods) arrived at Battelle Duxbury in two shipments, as follows: 

Riinsate Blank: Received November 22, 2002;, cooler temperature == .1.8 °C 
Soils: Received November 26,. 200:2;; cooler tennperaUire == 3.3 °C 

All samples were received in good condition. 

<;>^L/'(;IH(:: "̂ i:i2:Ĵ .!;;̂ Jf.l?E.:l̂ :]V1[]EL::p* ]̂[■ lE'i^ifMs-cinEM^ii^^Mici^E!:; cu^Ji ' i f i^ i tJi iL^.: 

lUelEeirenice Sitrrogiatti! LCS/IWS SEW 
MS/MSD Achieved Project 
Relative ssMDL • Goa'b 

VIH hod Blank Recovery Recovery % Diff. Precision (flfi/g dry) (irq f̂t dry) 
L-10 <:s.s.:«.I..1' 40-1.2:5% 40-:i:;:o% <30% <30% M'D b 

PAH: 0.02 PAH: 0.1 S 
Battelle Recovery Recovery b I'D c to 3.3 to 548,000 

SOP 
.5-157 Benzakle-

hyde: 1.2 
Beinalde-
hyde: NA 

'AH 

" ssIRL := sample-specific repotting limit; Associated sample concentrations should be >3x blank vaJlues. 
b Pot 90% of analytes; Analyte concentration in MS/M1SD must be :>5x background to be used for data quality assessment 
c From a range oiF certified values; using surrogate corrected data.:, certified values in SRM must be >ssRL to be used for data. 
quality assessment 
*ssMDL == sample-specific MDL; sslVIDL.s reported here are from the associated prooeduial blank prepared with the soils 
** Project detection limit goals vary by analyte. - see Worksheet //9b in the project Q'AFP (Battelle, 2002) for detection limit 
goals by analyte. 

METHOD: Soil samples were prepared and analysed for 1PCB Aroclor, chlorinated pesticides,, and 
PAH following methods described in Handle's (Quality Assurance Project Plan 
(Battelle., 2002). Briefly, 

Soil Sample PmepaniitkHii - Soil samples were extracted for PCB Aroclloirs,. chlorinated. 
pesticides and PAH followinj! Battelle Duxbury SOP 3-192. Briefly, approximately 20 
g of well-rmixed, wet soil material was weighed, into an extraction '/esse! and spiked 
with the surrogate internal slaiulard (SIS) com|]'Ounds. Next, the sample was extracted 
three limes with KM) ml, dticlhloroimethane (DCM) using; shaker techniques, The 
combined extract, was dried ovisr sodium sulfate,, concentrated to approximately 2 to 3 
nriL using Kuderna-lDairiisti and nitrogen evaporation techniques,. Sample extracts were 
treated with activated copper Do remove elemental sulfur.. The extract was then 
processed through an alumina cleanup column ■followed by size-exclusion high-
perlbrmance liquid chromatograptiy (I-1PL,C). The post-KP'LC extract was concentrated. 
under nitrogen to approximately I ITIL, fortified with, recovery internal standard (RIS) 
compounds that, are used for quantification, and split for PAH and chlorinated 
pesticides/PCI:! Arcclors analyses by GC7MS and GC/ECD, respectively. 
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PAH QA/QC S U M M A R Y 
Q C IE3 J-I t c:M i <=; E5 02-693 and 02-681 

M:ETHOD 
(count): 

TIMES: 

Waiter Samp Hi: P'repairailiion ■- The; rinsate blank sample 'was extracted, for PCB 
Arocloirs, chlorinated pesticides and PAH iFollowing Baltelle Duxbury SOT1 3-2K). 
Briefly, approximately 1-L of water was fortified with. SIS and extracted three times 
with methylene chloride using separatory funnel techniques. The combined extract was. 
concentrated! to approximately 0.5 ml.., fortified with RIS, amd split for PAH and 
chlorinated peslicides/PCB Aroclors analyses by GG'MS aodl GC/ECD,, respectively.. 

GOVIIS Aitiailysis - PAH were analyzed by GC/MS (Hewlett. Packard 5890 iSeries 2 
GC) using a 60-rm DB5 column and. helium as the carrier gas. A niimimuin of a. fiive-
point calibration, curve wa.s used for PAH analysis, ranging from approximately 0.01 to 
10.0 ji.g/rnL. A. separate minimum five-point calibration curve was used for 
Benzaklehyde analysis ranging, from approximately 0,01. to 10.0 |Li.g/':riiL. 
Conceintiations of PAH were determined by the method of internal standards,, using the 
RIS. AH soil, results were reported in a nanogram per gram dry-weight concentration 
basis, (ng/g); water results were reported in EI nanogram per liter volume basis (ng/L). 

GC/MS Ciailiibraiiioiii Issues--Continuing calibrations analyzed with the soil and water 
samples met MPC with the following exceptions: 

* l.'nderio( 1,2,3-c,d)pyrene: I exceedence (34.2% FD from initial),. SQB931 .,'S 
(waters) 

« Benzaklehyde: no closing continuing with SQB931 .S (waters) SQB931 „S 

The recovery of l'ndlenio(.l ,2,3'-c,d')pyireirie and Benzaldehyde iiri the QC samples run with 
SQB931.S, and the instrument control check sample also run in the analytica.il sequence, 
met QC criteria, suggesting thai: the continuing calibration exceedences had minimal 
impact oin data quality. 

Samples were prepared for analysis, in two analytical batches, one for the rims ale blank 
and a second batch for soils. Soil and 'water samples, were extracted and analyzed 
within holding times. Soil samples were held frozen, and in the dark until extraction; 
waters were held refrigerated in the dark until extraction. 

latch. interaction Etate .AnabsiiDate 
02-681. (water) 1 ].£»672(M2 
02-693 (soil) 12/09/200:?, 

12/18-19/2002 
Q1./04--O8/20O3 

DiETECTKXN PAH results are reported relative to the sample-specific method detection limits. 
LIMITS: (ssMDL) and sample-specific reporting limits (ssRL; also referred to as Qi, in the 

QAPP) for that compound,. as follows: 

« Noii-detects and values detected at a concentration below the ssMDL. are 
reported as the ssMDL and U flagged. 

<> Compounds detected at a concentration above the ssMDL and below the ssRL 
are re|]'orted and .1 0agg;ed. 

Note that the ssMDL is the MDL. for each cornpo'Lind. determined from at seven replicate 
MIDI., study and adjusted for project specific s a nip lie sizes;. Tine ssRL is based on the 
low calibration standard and adjusted for sample specific processing factors and 
volumes as describe.:! in the QAPP (Battelle, 2002). 

Achieved ssMDLs met Project Action Goals (PA.Gs) for all PAH. 
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PAHQA/QC SUM MAIRY 
QC Batch 02-693 :int:l 02-681 

BLANKS: A. laboratory procedural blank: (PB) was prepared with each amalytical batch. Blanks, 
.are analyzed to ens'iire that the sample extraction and analysis methods, were free of 
contamination. 

'(12-4'jni - 7 out of 20 PAH were detected in the .'laboratory blank at levels; above: the 
ssMDL, 01: these, 3 (Benxaldehycle, Phenanthirene and Pyrene) were: detected! at 
concentrations above the ssRL. 

(K-693 - 7 out of 20 PAH were detected in the laboratory blank at levels above the 
ssMDL. Of these, 1 (Benzaldetiyde:) was detected at concentration above the ssRL. 

Corrective Action - With few exceptions, concentrations of PAH iiri the samples weire 
well, above five times, blank values, suggesting that the blank contamination had 
minimal impact on data quality. Sample concentrations less, than five times blank 
values are 13 flagged, oin the: final, report tables. 

Two laboratory control samples (LCS) were prepared with each analytical batch. One 
LCS sample was fortified with PAH, PCB congeners and chlorinated pesticides. The 
other LCS was fortified with PCB Aroclor 1016 and 1.2:60; this second LCS is not 
applicable to the. PAH analysis. The percent recoveries of PAH were calculated to 
measure da.ta quality in terms of accuracy. 

():i!-l),8:i - PAH were: recovered! within the control limits specified iiri QAPP. 

LCS recoveries ranged! from: 

IAH 

AE535LCS 6 0 - 114% 

■Oft-lilM - PAH were recovered! within the control limits specified in QAPP. 

Recoveries ranged, from: 
2AH 

AB572LCS 60- 9 0 * 
MATRIX One- matrix spike: (IvlS)/:mialri.x spike: duplicate (IvlSD) sample set was prepared with the: 
SPIKES:: si)!!, hatch to measure data quality in terms of accuracy arid, precision. The MIS and 

IvlSD were fortified with PAH to monitor data quality in terms of accuracy and 
precision. 

K&-693 - IB out of 19 PAH were recovered in the MS within the control limits specified 
in QAPP. 19 out of 19 P.AH 'were recovered in the MSD within the control limits 
specified iiri the QAP'P. 

Recoveries and RFDs, ranged from:: 

£AH 
U0802MS 57 - 128% 
IJOSIHMSD 56 - ][(>|,% 
RPDs 2.1-:>,()% 

Corrective Action - Bemzakleiiyde: was recovered slightly above the upper control limit 
iiri the MS. However, this single exceedence represented only 5% of the target PAH and 
the QAPP allows for up to 110% of the PAH to exceed the control limits. No corrective 
action taken other than flagging; the exceedence on the final, report table. 

LABORATORY 
CONTROL 
SAMIIE'LE 
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PAH QA/QC SUM Ml AIRY 
QC Belches 02-693 and 02-681 

SURROGATE!);: 

SUM:: 

Three PAH surrogate compounds were added! to each sample prior to extraction., 
iinclu.di.iig Naphthalene-d8, Phenantkrene-d 10, and. Chrysene-d 12. Recovery data, were 
calculated to measure data, quality in terras of accuracy (extraction efficiency), 

l)£!'-<i«EM. -PAH siuirrogates were recovered with in the control, limits specified in the 
QAPP' for all samples. 

<)'2»li!!>3 - PAH suirro.ga.tes were recovered within the control limits specified in. the 
Q'APP for all samples. 

A. standard! reference: materia! (SRM, WIST 1944) was prepared with the soil.analytical 
batch. The percent difference; (PD) between detected! concentrations and certified 
values (lower and upper range) was calculated to measure data, quality in terms of 
accuracy.. /Vote - if the detected value fell within the certified range, then the FD is 
0.0%. Also note that the SRM is certified for only .13 of the target compounds. 

IY2-693 - SRM PDs we ire: within the control limits for all PAH with certified 
concentrations. 

PDs raneed from: 

PAH 
AB629SRM 0 - 23.8% 

REFEEEMCIES: Baltelle 2(X)2. Centredaie Manor Restoration Project Superfund Site Baseline Risk 
Assessment, Initial Project Planning and Support. Tasks: 19-2.2 QAPP Addendum and 
Errata. Sheet prepared under contract to 1JSA.CE MAE. Addendiitn: September 27, 
2002;, Errata: November 6, 2002, 

Pa,ge:4<rf4 
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Section 4 
Metal and Methyl Mercury Result ;s 

OA/OC Narrative •MI:..' ■v.: 

Soil and 2C Results 



QA/QC Narrative 



METALS QA/QC SUM 
QC Batch 19211 

PROJECT: 
PARAMEWEE:: 
LABORATORY: 
MATRIX: 
SAMPLE 

US ACE NAE Delivery Order #01 Ceritredale, Tusk RI-3 
Metals 
Baltellle Marine Sciences. Laboratory (MS), Sequim, WA 
Soils: and! Riniiate Blank 
Soil samples were collected in line field between November 119-22,, ■2002.; an 
associated rinsate blank was also collected on November 21,2002. Samples: (rimsate 
blank a.:nd soils) arrived, at Batlelle MSL in two shipments, as follows:: 

Eii[inr..i! Blank: Received November 22, 2002;. cooler temperature == 3.2 "C 
Soils:: Received November 26, 2002; cooler temperature - 2,0 "C 

All samplles were: received in good, condition, 

QA/QC MEASUREM ENT PERFORMANCE [3UTERIA: 
Acltilievciil Fro|ei:it 

JH!cili(£.i,riMriO£j LCS MS/MSD SRM MS/MSD QL Ora l s 
Method Blank? Recovery IBjBCorery'' % Ditr.* J, ., ii (|jLjj[/]j; dliry) (\M\i'i\ «iJi'y) 

All L-42 cSxMDL TO-1.30% N/A M/A N/A 4.0 549 
Sin L-42 cSxMDL TO-1.30%' 711-1130% <23% ■30% HPD 0.08 0.32!) 

As L-42 <:5xMDL TO-1.30% 7(M30% <23% 30% HPD 2.0 0.097 

Ba L-42 cSxMDL 70-1.30% 70- 1130% <25% 30% HPD o.u 384 
Ik L-42 «:3><MDL 70-1.30% 7(M30% N/A m% HPD 0.016 ll.iBS 
Cill L-42 <5xMDL 70-1.30% 7IW30% <25% 30% HPD 0.71 0.0294 

Cr L-42 <3xMDL TO-1.30% 7(W130% N/A ■30% HPD 1.0 0.772 

Co L-42 <5><:IM:I:»L TO-130% 7(]|-113WE» <23% 30'% HPD 1.34 7.41 
Cm L-42 . JSXIMDL TO-1.30% 7IW130% <Z5% 30% RPD 0.39 !>.S(i 
Fe L-42 cSxiMDL TO-1.30% N7A <ti% N/A 1.1 N/A 
Pb L-42 <::5x:Mi:iL TO-130% 71)1-113.0% <ti% ■30'% HPD 0.4 0.3.9(5. 

Mn. L-42 .::5xMDL TO-130%. 71)1-113.0% <25% £30% HPD 0.064 288 
Hg L-4.1 <:.3x.MDL 70-1130% 70-113.0% <25% 3 0 % HPD 0.1)08 O0IXTO7 

Mo L-42 .::5KMII:>L TO-130% 71)1-113.0% <25% : 30% HPD 1.6 N/A 
Nii L-42 <:5KMIDL 70-1130% 70-ll3.0% :£25% : •30'% HPD 3.1 3.58 
',r L-42 <:.5KMII:>L 71H30% 7O-H3.0% <25% : ■30% HPD 1.06 0.271 

Ag L-42 <5xMDL 70-1130% 70-:i30% :£25% : ■30% HPD 0.36 11.37 
Til L-42 <:5x.MDL 70-J 30% 70-130% <25% : £30% RPD 0.08 0.00165 

V L-42. <5xM[i:iL 70-1130%. 7O-B0% <25% : £30%. HPD LOS 2.22 
:i!;n> L-42. <5xW[i:)L 70-130% 7 0 - B O % <2:5% : £30%' RPD 0.38 (5.8(i 

MeHg L-40 <5xW[i:)L N/A 7 0 - B O % <25% : £30%' RPD 0.0002 0.00024:2 

" As.social: sd sample concentrations, sir loulld be >5x Miami values. 
'h' Metals c :»ncenlrali.on in MS/MISD niust be >5><: background lobe use :l for data qualilr y assessment. 
c Certified values in SR1VI must, be >5 

iiiiiiiiiiiiiiiiiiiiii 

xlvliDL to be usied I5»r data .qualit ■ assessment 

!!!!!!!!I!I1I!IHII 

Soil: samples, and the: associated rimsate blank, were prepared and analysed for 2:1 
metals Ifollowiirig methods daicribcd In Battelle's, Quality Assuxanoe Project Plan 
(Iclaltelle,, 2.002). Meitato: included: beryllium (Be), aliirniiiiiiiiii (AJI), vanadium (V), 
chromium (Cir) manganese (Mil),, iron (Fe), cobalt (Co), nickel (Ni), copper (Cm), zinc 
(Zn), acrsenic (As), selenium (S«), molybdenum (Mo),, silver (Ag), ca.diirii.uim, (Cdl), 
antimony (Sb), bariunn (1:1a), tHialliu.ni (Ii) and lead (Pb) by inductively coupled plasma 
irnass spectroscopy ("ICP/MS) following EPA Method 1 (538-M (reference method L-42.):, 
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METALS QA/QC SUMMARY 
QC Batch 11921 

METHOD nrieirciLiry (Hg) by cold, vapor aJttJirn.it; absorption (CVAAJ) following EPA Method 1631c 
(aiirilt): (reference m e t a l L-4I), Methyl mercury (MeHg) by Bloom (1.989; reference method 

L--40), and percent dry weight following SOP MSL-C-OIB. 

Soils-Each soil sample was weighed wet.,, placed iin a kiw-temrpeirature freezer (70"C ± 
10"C), then free^e-dried. Dry samples; were weighed, then ba.II-nriill.ed. using a Sp>ex 
Mill. 

Approximately 0 2 g of soil was dure,:ted with concentrated nitric acid, diluted and 
analyzed by the methods; discussed above:. Samples were digested arnd analyzed fair 
Ivlej-lg following the method discussed above. 

RiliiLSiife lEIIIamlk - The rimsate blank sample: was acidified upon arrival art Battelle. 
Samples analyzed for Hg, were pre-treated with bromine chloride and stannous chloridle 
to oxidize and convert all Hg; compounds to volatile H;g, which is, subsequently trapped 
onto a. gold-coated sand trap. 

Conithriuiiirig (Csi lilhit sittrimi VeirilEiaiitiioiri (CCV) - louring the metals analytical mm, two 
sequential CCVs failed the method criteria of :tl:5% for Be. According to Battel lie "s QA 
Ma:riual, this indicates; thai: tihe run failed ifoir Be. However, the CCVs bracketing the 
samples reported wesre within the method criteria. Addi.tiomal.ly, a.t die point in the run 
where the CCVs failed,, several blank spikes at vairious levels; were recovered within 
± 1.0% indicating the data aire of .good quality. 

MOLDING All sample:! were digested and/oir analyzed withim the holding time for irnetals in. dried. 
TIMES: soils, the 28-day holding time fair Hg and MeHg in soils;, and the 90-day holding time 

for Hg and 28-day holding time few MeHg in water. 

Sample extraction/digestion and analysis; dates acre:: 

!§§k Exfracted Ajjajjaejl 
Total Hg soils 12/10/2002 1.2;/1 2/2002 
MeHg; soils, 12/03/2002 12;/O4/2002 
ICP-MS soils; 12/10/2002: I../21/20O2: 
Hg; water 12/04/2002 I.Z'05/2002 
ICP-MS direct water N/A 1/09/2:002; 

DETECTION Metals, results are reported relative to the: method detection limits (IvIDL) and 
LIMITS: quantitation limits (QL) for that compound, as follows;: 

» Non-dcitects and values detected at EL coiricentratiioiri bellow the MIDL aire; 
reported as the QL and U flagged. 

» Compounds detected al a concentration above the MDL a.nd below the QL aire; 
reported and J flagged, 

The MDL provided in the QAPP (Batlelle, 20(12) was determined by multiplying; litre 
standard deviation oil the results for a ininiinnm of 7 replicate low level spikes by the: 
Sllud.en.it's I value art the: 99th percentile; the quantitation limit (QL) was calculated as 
4 it MDL. 

With ;s;orne exceptions (il.e., As,. Cd, Cr, Hg, Se, aid Til), achieved QLs met. Project 
Action Goals, (PAGs) fair targ;el: metals. As noted in the QAPP, the project detection 
limit g;oa.ils; are provided, far perspective rather than as :i irequiiremienit ifoir the analytical 
methods;.. II; detection limits, cannot be achieved, this will be addressed in. the 
uncertainty discussions in I lie risk assessment. 
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METALS QA/QC SUMMARY 
QC Batch 19211 

BLAMES; A laboratory procedural blanl; (P1EI) was: prepared, with each set of samples, soil, and! 
water. Blanks are analyzed! to ensure tfia.it the sajrnple extraction and analysis! methods; 
were free of contamination,. 

Soil! - Some metals: were nieasural in the procedural blank at values above five (lines 
the MDL. However, with the exception. of Se, concentrations olt all. inetals found in the 
study samples; were present: at levels well above ifive times blank values. This: suggests; 
that (the laboratory contamination had rnimirrial impact on data quality. Sample data, are 
B flagged on the final report tables. 

Water ■- Willi the exception of Fc., metals; were undetected in the procedural blank:. Fe 
was undetected in the rinsa'tê  'blank,, suggesting that tine laboratory contamination had 
minimal Impact on data: quality. 

LAEOBATDR'Y One laboratory control! samples (LCS, also referred to as: blank spike) was. prepared 
CONTROL with each set of samples, soil and water. The percent recoveries of metals were 
SAMPLE calculated to measure data, quality in tennis of accuracy, 

Soil - Metals weire recovered: within the control limits, and ranged from 73'% to 109"%. 

Water ■- Metals 'were recovered within the control limits, and ranged from 9.'>% to 
1.06%, 

MATRIIX Cine matrix spike (IMtSJ/nruiitriji. sp'ilce duplicate (MSD) sample set was prepared! with the 
SPIKES: sojjj bal:ch to measure data, quality in terms; of accuracy and precision. The MS and. 

MSD were fortified, with representative inetals: to monitor data quality in terras of 
accuracy audi precision. 

Soil - V/ith the exception of ,Sb„ metals present at concentrations above five times 
background levels: were recovered within, the control limits. 

Recoveries and RFDs ranged, litom: 

(wields. 
MS 0 -102% 
MSD 0 - 114% 
RPDs; O--2O0* 

Comctive Action - Recoveries were within the QC limits of 70-130% tor all m.eta.ls, 
exoep't Al, MEn, Fe,, Zn, and Pfo, where the spiking; level was: inappropriate to (lie native 
sample concentration. N'otoe that the recovery of these metals was acceptable in the 
associated LCS sa.irnpl.ie, suggesting that the: method is; in control and data, are useable 

Recovery criteria, were also exceeded Ibr Sb due to the weiil; digestion method required 
where Sb probably preeipiilaJted out of solution during the dilution step, The low 
recovery of Sb (4%) suggests thai sample data are biased! low ifbr (iris, metal. 
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MI;;TALS QA/QC SUIV!VIARV 
QC Batch 1921 

SEMI; A niiiniiniimi of one .niLalirix-apiMopriate standard reference; material (SRhl) 'was: analyzed 
foir each metal and method. The percent difference (PD) between detected. 
concentrations ajnd certified values was calculated ito measure dala quality im terms of 
accuracy. SRMts analysed iricliKled: 

«■ f (140 - a natural water obtained from the National Institute of Science: and 
Technology was: analyzed foi the rinsale blank; 

<i> 2704 - a river sediment, obtained from the National Bureau of Standards was 
analyzed, for metals, 

» 2711 - a soil obtained from the National! Institute of Science; and. Technology 
was analyzed for metals; 

in ]1944 ... a soil obtained from the National. Institute of Science; and. Technology 
was analyzed for Hg and Mellg; and 

«> IIAEA-405 - a sediment, sample,, was analyzed for IvleHg. 

Results Irom die analysis of the SRIvIs are detailed below: 

SRM llifi'W has 2:2 certified metals. Percent dilTerence (PD) for all. nnetalls reported were 
within the control limits,. 

SBM 2704 is certified for 25 nnetalls; mote that Be, Mo and Ag, are not certified. PDs for 
all certi/licd niestals were within the; control linnits, except .AJI fund Sb. Al and 3b aire 
crustal! nnetalls liuit acre difficult to dissolve iin a. weak leach-type digestion as was used 
lor these soils. This suggests thai s;aui|]>le: data may be biased Low for Al and Sb. Even 
so, recoveries should be expected to be low (given the 'weak digestion), and are not a.in 
indicator that the method is not iin. control. 

iSRIMI 271111 is certified foir 25 metals; note that: Cr, Co, and Mo aire not certified. PD for 
all certified metals was within the control limits, except Sb, Ag and Tl. Sb and. Ag 
recoveries 'were low for the same reason stated, for SRM 27(M. Recovery for Til was 
slightly love, AH oilier QC foir this metal was within the acceptance criteria, and no 
corrective; action was taken. 

PD values for nom-certified nnetalls (Cr, Co and. Mo) were within the control limits, 
except Mo. Recovery four Mo was lower than the reference 'value, however, the 
ireferen.ee value is. at the reporting limit foir this metal. 

SRM l4EA<4l]>.!i is certified foir Mellg. PD values weire within the coirtool limits.. 

SRM 11944 is certified for Hg and has a reference value foir Mellg. PD values were 
within the; control limits. 

EE1P1SRENCES:: Battelle 2002. Centreciale Manor Restoration Project Superfund Site Baseline Risk 
Assessment, Initial Project Planning and Support. Tasks 1.9-22 QAP'F' Addenduim a.nd 
Errata Sheet prepared under contract to USAGE NAI3. Addendum:: September 27, 
2(X)2;. Errata.: Novem'beir ti„ 2002. 
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