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H.I TTELLE MARINE SCIENYCES LABORA TORY

529 West Sequjin Bay Road WVashington Closure Hanford

Sequim, Washington 98382 A'rsenic Speciation Study

(360) 681(-4564 S[)( 121809 and SD(10 28(10

Received Collection Analysis Analytical Percent Total

MSL (ode Client ID SDG Date D~ate Date Batch ID Dry Wt AsB DIMA MM A As' As

(Ig/g (ig/g dry Ig/g (igig pg/g dry

dry wvt. wvt. dry wt. drv wvt. wt.

.(ctJod lDctccfon Linut (,VII)L) o.1)02, Q 005t 0,007 Q.0 W Cell

2981-3019 J1 9679 121809 12/I18/09 12/15/09 01/'28/10 01281 0-LCDRC 47.7 0.00677 (0.0144 0.007 U 0.01 U 0. "382

2981-3101 J19248 1218019 12/18/09 (2/15/09 01/28/10 012810-LCDRC 37.2 0.100535 0.0115 U 0.01)7 U 01.01 U 0.0274
29131 J9K 210 21/) 2/15/019 01/28/10 012810-LCDRC 37.3 0.006(3 0.0)190 0.179 (0.0(156 0.220

2991-312 J 1961 6 1218(09 12/18/019 12/15/0)9 01/28/10 012810-LCDRC 32.3 (0.0(1557 0.0223 0.007 U (0.0115 (0.0464
2981-312DUP J 1961 6 1218109 12/18/0)9 12/15/019 0)1/28/10 012810-LCDRC 32.3 0.0)0796 (0.0)229 0.1)07 U 10.0147 0.0524
2981-313 J 1 90T5 121 X09 12/I18/09 11/ 15,'(19 01/28/ 10 01281 0-LCDRC ~2-.3 11M)0573 1.005112 ((.1117 U 0.1018 0.02/ 6

2981-314 J(190W6 12 1 X09 12/18/019 12/15/09 01/28/10 0 128(10-I.CDRC 27 9 0 00545 0l.006X0 0,.1017 U 0.0105 0197

29)81-315 J1911WS 121809 12/18/019 12/15/0)9 011/29/10 0 128 1 )-LCDRC 27.5 (((((434 1.0)1967 0007 UI 00(41 (1(10i

2981-316 J 191)T4 121809 12/18/019 12/15/09 0)1/28/10 012810-LCDRC 22.1 0.00550 10.107(9 ((.01)7 U (0.1017 0.0304
2981-317 J(9234 12180)9 12/18/0)9 12/15/019 01/28/10 012810-LCDRC 29.9 0.0)0592 0.01)676 0.007 U ((.1(43 0.0340
2981-318 J 191 Y4 (2(1)09 (2/18/09 (2/15/09 01/28/10 012810-LCDRC 24.4 0.00773 0.00649 0.0)07 U 0.0128 0.0340

2981-319 J19230 (2(81)9 12/18/0)9 12/15/09 01/28/10 012810-LCDRC 32.6 0.0)0502 0.005 U ((.1)07 U 0.01 U 0.0270
2981-320 J191YO (2(1)09 12/18/09 12/15/09 0)1/28/10 012810-LCDRC 25.5 0.01)663 0.1)0680 0.007 U 0.01 U 0.0304
2981-321 J191 (RI) (2(80)9 12/18/0)9 12/14/0)9 01(/28/10 0)1281 0-LCDRC 30.4 ((.00590 0.0)15 U 0.01)7 U 0.1)146 0.0325
2981-322 JI19IRI1 12181)9 12/18,/09 12/14/09 01/28/10 012810-LCDRC 30.9 0.005 18 ((.1)15 U 0.007 U ((.0)147 0.0319
2981-323 J 191 R2 12180)9 12/18/019 12/14/0)9 02/05/10 020510-LCDRC 32.1 0.00538 0.00732 0.1)07 U 0.01 U 0.0297
2981-324 J 191 R3 (2(809 (2/18/09 12/14/0)9 1)2/05/10 020510-LCDRC 29.9 0.0)0553 0.01)923 ((.007 U 11.01 U 0.0318
2981-324DUP 1191R3 (2(81)9 (2/18/09 (2/14/09 02/05/10 020510-LCDRC 29.9 0.00680 0.00930 ((.1)07 U 0.01 U 0.0331
2991-325 J191J3 (2(81)9 12/18/0)9 (2/14/09 02/05/10 020150-LCDRC 26.3 0.00833 0.0)15 U 0.007 U 0(.01 U 0.0303
2981-326 J(9M3 (2(81)9 (2/18/1)9 12/14/019 02/05/10 020510-LCDRC 25.1 0.1)0582 0.1)05 U 0.007 U 0(.01 U 0.0278
2981-327 J(9(35 121809 (2/18/09 12/14/0)9 02/05/10 020510-LCDRC 24.7 0.0(09 0.005 U ((.007 U ((.01 U 0.0329
2981-328 3191J6 12180)9 12/18/019 (2/14/09 02/05/10 020510-LCDRC 25.2 (1.01)757 0.1)05 U ((.01)7 U 0.01 U 0.0296
2981-329 J191J7 12180)9 12/18/0)9 12/14/0)9 02/1)5/10 020510-LCDRC 24.2 ((.110834 0.005 U (0.007 U 0(.01 U 0.0303
2981-330 J 191(P9 (2(8019 12/18/019 12/14/09 (02/05/10 0205(10-LCDRC 30.7 ((.110589 1.1105 U 0.1)07 U 0 01 U 0.0279
2981-336 J19249 (28(10 01,28/1(1 0'1,110 02/0)5/ 0 0)205 50-L(DRC 3 73 0.0126 01.0015 U 0.0117 U 0.01 U o.o346

2981-337 J19680) (28(1) 01/28/1) 011/21/10 1)2/1)5/Il) 1)2051I0-LCDRC 45.2 ((.0)1429 0.1)05 U (0.01)7 U 0.0)107 0.0270

QUALITY CONTROL SAMPLE RESULTS Avercie 30.4

Method Blank
Blank RI1 01/28/10 012810-LCDRC ((.002 U 0.005 U 0.007 U 0.01 U NA
Blank R2 02/05/10 02051I0-LCDRC 0.00302 0.005 U 0.007 U 0.01 U A

Stand(ardl Reference Material
DORM-2 rI 0)1/28/1) ((1281 0-LCDRC (3.0 1.344 (1.1(17 U 0(.)1I U /3.4
DORM-2 r2 02/05/10 020510-LCDRC 14.0 0.321 01.1)17 U 0.01 U 14.4

Certified Value 16.4 NA NA NA 18.0
% Recovery 79% 74%
% Recovery 85% 80%

Blank Spike Results
LCS RI 01/28/10 01(2810-LCDRC (.83 (.82 1.91 3.56 9.12
Spike 2.00 2.01) 2.0)0 4.00 10.0
% Rec 92%/ 91% 96% 89% 91%

LCS R2 02/05/10 02051I0-LCDRC 2.17 (.96 1.91 3.65 9.69
Spike 2.2(0 2(.0) 2.00( 4.0)1 101.2
% Rec 99% 98% 95% 91% 95%

Page 1 of 4
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HA< TTELLEJtARI.VE SCIF.V ('1/S L IRORA TORY

1529 WNest Sequim Bay Road WVashington Closure Hanford

'Scqimt, Washington 9X382 Arsenic Speciation Study

(300)) 691-4%64 SDG I 21809 and SD( 1012810)

Received Collection Analysts Analytical Percent Total

N4SL Code Client ID SD( [Date Date Date [Batch ID Dry Wt AsB DMA MMA As
3 i

lliz'g lig/g dry lcg'g pg'i (cg/g dry
dry wt. wt. dtry wt. dry wt. t

I fethod Letctcion Li, hif (,I IDL) 0.002 0.005 0.007 0.0/ Cu!.

Replicate Analysis Results

2981-312 Jl196F6 121809 12/18/019 12/15/09 ((1/28/10 012810-LCDRC 32.3 0.0)0557 0.0223 (0.0)07 U O0115 0.0464

2981-312DUP J196F76 121809 12/18/0)9 12/15/09 01/29/10 012810-LCDRC 32.3 0.00796 0.1)22X 0.007 LI 0.0147 0.0524

RPD 35% *2 2% NA 24% 12%

298 1-324 J 191 R3 121809 12/I18/09 1 2/14/09 02105/10) 02(0510-LCDRC 29.9 0.00553 0(.00923 01.0017 U (1.01 U 0.0318

2981-324DIJP J1191 R3 1218019 12/18/0(9 12/14/019 02./05/10 (02(10-LCDRC 29.9 (0.00680 0.00930 (0.007 U 0.01 U 0. 033/1

RPD 21% 1 % N A NA 4%

Mlatrix Spike Accuracy
2991-310 J 19248 121809 12/18/09 12/15/09 01/28/10 012810-LCDRC 37.2 0.00535 (0.0)05 U (0.007 U 0.01 U 0.02 74
2981-3 10 MS 2.41 1.64 1.97 4.05 /0.!

2981-3 10 MSD 2.26 1.49 2.23 3.83 9 81

Spike Amount, NIS 2.17 2 47 2.47 4.94 12.3

Spike Amount, NISD 2.54 2.54 2.54 5.(08 12.7
%/Recovery, MIS 97% NA NA 82% 81%
% Recovery, MISD 89% NA NA 75% 77%
RPD 9% NA NA 8% 5%

2981-325 J191J13 12180(9 12/18/09 12/14/0(9 02/05/10 020510-LCDRC 26.3 0.00833 0.0(05 U 0.007 U 0.0(1 U 0.0303

2981-325 MIS 2.36 1.42 1.65 3.49 S. 92
2981-325 MSD 2.60 1.65 1.88 4.1(2 /0.1

Spike Amount, MIS 2.40) 2.18 2.18 4.36 1.

Spike Amount, NISD 2.64 2.40 2.40 4,81 12.3

% Recovery, NIS 98% NA NA 80% 80%

% Recovery, NISD 98% NA NA 84% 83%
RPD 0% NA NA 4% 3%

NOTES: Arsenobetaine (AsB)

Dimethylarsinic acid (DMA)
Monomethyarsonic acid IMMA)

,\[scilatc (V c.\

Arsenite (Ill or As')

Total Inorganic Arsenic =As'
5

Total As = Sum of AsB, DMA, M MA, and As 3 5

Cal =Calculated Value

Method detection limit (MDL) for AsB calculated from instrument detection limit
converted to pg/g using the average sample mass and volume for this project.

Concentration less than 3 tines the MDL, not valid for data quality control evaluation
U Not detected at or above MDL shown

NS Not spiked
N Outside Method DQOs for Blank Spikes (5 15%), MS/MSD (< 25%), SRM (< 25%) results

*Outside Method DQOs for Duplicates 1< 25%1

Page 2 of 4
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BA1 T'LLE MALIE SCIEACFS L.-BORA TORYV

1 29 WCSt SCLJUim Bay Road W~ashington Closure Hanford

SeqoI11, Washington 98392 Arsenic Speciation Study

(36011 68 1-4564 WVet Weig~ht Conversion Tablt
SDG 121 809 and SDGOI 29 10

Received Collection Analysis Analytical Fa

%1,1, C'ode Client ID SDG D)ate Date Date Batch ID AsB DMA MMA As' IV

[1-4/g Wet lig/g fig/g Wet Ipg/g Wet lig/g Wet

wvt. Wet wvt. wt. wt. wt.

Me dtad 1k-ed ~ion Limit (MDL) 0,0006/ 0.002 0.002 0.003 Ca.

2981-309 J319679 121 809 12/19/09 12/15/09 01/128/101 01281 0-LCDRC 0.00323 0.001687 0.002 U 0.003 U 0.0/51

2981-310 J 19248 12181)9 12/18/09 12/I15/09 01/28/1) 0)128101-LCDRC 0.001199 0.0)02 U (0.1)02 U 11.1)13 U 0. 00885

2981-311 J196K! 12180)9 12/18/09 12/ 15/09 0)1/29/10 0128101-LCDRC 0.00229 10.00709 0.0669 0.0)1584 0.0822

2981 -312 J3I 96F6 12180)9 12/11/0)9 12/15/0)9 01/28/I1) 01I2810-LCDRC 0.00180 1.0(1721 0.002 U 0.01)372 0.0147

2981-312DUP J 1961 6 1218109 12/18/09 12/15/09 (01/28/10 012810-LCDRC (0.00257 0.00)736 (1.0)12 U 0.01)474 0.0167

2981I-31 J 3 390T15 12 I1809 1 2/18/0)9 12/15,09 01/28/I1) (11281I0-LCDRC 01.01)128 (1.001112 01.0012 U (1.1)13 U 0.007401

29)81-314 J 190W6 121809i 12!/18/0)9 12/151)9 0)1/28/10 0)1281 0-LCDRC 0.00152 ((.1))1 00102 U 0.0103 U 0(N0S2

2981-315 JI19OW5 121809 12/ 18/09 12/15/0)9 01/28/ 10 0)12910-LCDRC 0001(119 (1111266 0)002 U 0 00385 0 00969

2991-316 J 190T4 121809 12/18/09 12/15/09 0)1/28/10 012810-LCDRC 0.00122 0.0)0159 0.0)12 U 10.1)03 U 0.0017Y/

2981-317 J19234 12180)9 12/18/09 12/15/019 01/128/1) 0)12810-LCDRC 0.00177 0.1)0202 (0.01)2 U 1)00427 0.010/

2981-318 J 191 Y4 1218(09 12/18/09 12/15/09 01/28/10 012810-LCDRC 0.001189 01.00159 1.01)2 U 0.00)313 0.00860

2981-319 J319230 12180)9 12/18/09 12/15/09 01/28/l1) 012810-LCDRC 0.00164 0.0(12 U (1.0)12 U 0.003 U 0.00826

2991-320 J191YO 121809 12/18/09 12/15/09 01/28/10 012810-LCDRC 0.00169 O00174 0.0)02 U 0.1)03 U 0.00843

2981-321 J191RO 121909 12/18/09 12/14/0)9 01/28/10 012810-LCDRC 0.01)179 0.0)02 U 11.0)12 U 0.0)0443 0.00974

2981-322 J191RI1 1218019 12/1819 12/114/09 01!28/10 0)12810-LCDRC 0.0)0160 0.01)2 U 0.0012 U 0.00455 0.0)0970

2981-323 J 191 R2 121809 12/18/09 12/14/09 02/05/10 020510-LCDRC 0.00173 0.01)235 0.0(12 U 0.003 U 0.00908

2981-324 J 191 R3 121809 12/18/09 12/14/09 02/05/10 020510-LCDRC 0.0)0165 (1.00276 0.1102 U 0.003 U 0.00941

2981-324DUP J191R3 121809 12/18/09 12/14/09 02/05/10 020510-LCDRC (.00203 0.00278 1.0112 U 0.003 U 0.00981

2991-325 J191J3 1218(09 12/18/09 12114/09 02/.05/10 020510-LCDRC 0.00219 0.002 U 0.1112 U 0.003 U 0.008(V74

2981-326 J 191 J4 1218119 12/18/019 12/14/09 02/05/l1) 020510-LCDRC 0.0(1)46 0.002 U 0.0012 U 0.1)03 U 0.0)0801

2981-327 J191J5 1218(09 12/18/09 12/14/09 02/05/10 020510-LCDRC 0.00268 0.002 U 0.01)2 U 0.003 U 0.0)0923

2981-128 J191J6 1218(09 12/18/0)9 12/14/0)9 02/05/10 020510-LCDRC 0.00191 0.1)02 U 0.1112 U 10.003 U 0.00846

2981-329 J191.17 12180)9 12/18/019 12/14/09 02/05/l1) 0205101-LCDRC 0.00202 (1.102 U 0.0(12 U 0.003 U 0.00857

29)81-330 J 191 P9 12181)9 12/18'/09 12/14/09 02/05/10 020510-LCDRC 0.00181 0.0102 U 1.002 U 0.1)03 U1 0.00)835

2981-336 J319249 128110 01/28/I1) 01/21/10 02/0)5/10) 021)51i)i-LCDRC 0.001469 01.0012 U 0.002 U 0.0113 U 0.0/12

2981-337 3 19680 12810 0)1/28/10 01/21/10 02/05/10 0120510-LCDRC 0.00)194 11.0012 U 0.01)2 U 0.1)1485 0.0103

QUALITY CONTROL SAMPLE RESULTS A verage

Method Blank
Blank RI1 01/28/10 012810-LCDRC

Blank R2 02/05/10 020510OLCDRC

Standard Reference ~aterial
[X)RM-2 rI 01/28/10 0 128 1l0-LCDRC

DORM-2 r2 012/05/10 (12051l0-LCDRC

Certified Value
% Recoverv
%/ Recovery

Blank Spike Results
LI'S R! 01/28/10 0112810-LCDRC

Spike
% Rec

LCS R2 02/05/10 11205 I0-LCDRC

Spike
% Rec

Page 301f4
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8, iTEiLLENMARINE SCIENCES LABOR* TORY

15 29 West Sequim Bay Road W~ashington Closure Hartford

Sequim. Washington 98392 Arsenic Speciation Study

(3640) 681-4564 WVet Weight Conversion Tabk
SDG 121809 and SDGi(( 28 10

Received Collection Analysis AnalyticalToa

MSL Code Client ID SD(; Date Date Date Batch ID AsB [DMA NIA As Is
p~g/g Wet (tg'g (ig'g Wet pg/g Wet Itg /9Wet

wVt. Wect wt. WtI Wt. Wt.

.kethodl Detet lion Limit (.1D1L) li.oo4o6 0(.02 0. (/02 0).00)3 Cal.

Replicate Analysis Results

2981-312 J 1961 6 t12 1809 12/18/019 12/15/0)9 01/28/10 (01281 0-LCDRC 0.00)180 (0.00(721 (4.4002 U (4.00(372 O0047

2981-312DLJP .1196176 1218049 12/18/09 12/15/09 01/28/10 012810)-LCDRC 0.001257 (0.0)0736 0.002 U 0.00474 O0067

RPD

2-981-324 Jl 191 R3 121s09 12/18/09 12/14/019 022/05/10 0)2051 0-LCDRC 10.0)0)165 10.0)0276 0.0402 U 0.0(03 U 01.0941

2981 -324DUP J 191 R3 121809 1 2/18,109 12/14/09 02/015/10 02051 0-L-CDRC 10.0(0203 0.00278 0.00)2 U 0.003 LU 0.00981

RI)

Matrix Spike Accuracy
2981-310 J 19248 121809 12/18/0)9 12/15/0)9 01/28/10) 012810-LCDRC 0.00199 (0.002 U 0.002 U (0.0)03 U 0.00885
29)81-3 10 MS
2981-3 10 MSD

Spike Amount, NIS
Spike Amount, NISD
%A Recovery, NIS
% Recovery, NISD
RPD

2981-325 J191J3 121809 12/18/0)9 12/14/09 02/05/10 0)20510-LCDRC 0.00219 (4.0)02 U (0.002 U 0.003 U 0.00874
2981-325 MS
2981-325 MSD

Spike Amount, NIS
Spike Amount, NISD
% Recovery, NIS

% Recovery, NISD
RPD

NOTES: Arsenobetaine (AsB)
Dimethylarsinic acid (DMA)
Monomethyarsonic acid (MMA)

A\rsclnate 4Vo \s,

Arsenite (Ill or As'

Total Inorganic Arsenic =A S3

Total As =Sum of AsB, DMA, MMA, and As
Cal = Calculated Value

Method detection limit (MD)L) for Asfi calculated from instrument detect
converted to (ag/g using the average sample mass and volume for this p

2Concentration less than 3 times the MDL. not valid for data quality contr(

U Not detected at or above MDL shown
NS Not spiked

N Outside Method DQOs for Blank Spikes (5 15%), MS/MSD (< 25%), SR
()Utidt. Mvthod DO(-)% for Duiplicaite% (< 25%/)

Page 4 of 4
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QAIQC NARRATIVE

PROJ ECT: WVashington Closures I lanford SD6i 121809 and SDG01 I2810
PARAMIETER: Arsenic Speciation -Total Inorganic Arsenic (TIA)
LABORATORY: Pacific Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences

L ahoratory (MSL), Sequimn, Washington
MIATRIX: [issue I lomnogenate
SAMPLE CUJSTOD)Y [issue samples were received at MSL on 12/ 18/09 and 01/28/ 10. All samples were
AND PROCESSING: received in good condition (i.e., no sample containers were broken or leaking). Samples

were assigned a B~attelle Central File (CF) identification number (298 1) and were
entered into the MSL sample tracking and project management system.

SAMPLE PROCESSING INFORMATION:

NISL Code: SDG121809: 298I*309-330 SDG012810: 2981*336-337

Freshwater Fish Freshwater Fish
Description: I lomogenate I lomogenate

Collection dates 12/14/09 and 12/15/09 01/21/10

Laboratory arrival date 12/18/09 01/28/10

Cooler temperature on arrival I .80C 2.90C

Extraction Dates: 0 1/27/10 and 0 1/28/10

Analyses Dates: 0 1/28/10 and 02/05/ 10

METhIODS: The tissue homogenate was processed and analyzed for total inorganic arsenic defined
as the sum of arsenate (V or As5+) and arsenite (1ll or As3--) following MSL standard
operating procedure MSL-1-037 Arsenic Speciation using I ligh Performance Liquid
Chromatography - Inductively Coupled Plasma Mass Spectrometry (I IPLC-ICP-MS) in
Aqueous, Sediment, and Tissue Samples. This method was developed from guidance in
EPA Method 1632 for the speciation of arsenic in waters. This method is applicable to
the determnination of total inorganic arsenic (As) and arsenic species in drinking,
surface, groundwater, seawater, tissue and sediment extracts. The anionic or cationic
arsenic species are separated by an anion ion exchange column on high-performance
liquid chromatography (I IPLC) followed by dletection and quantification using
inductively coupled plasmia - mass spectrometry with a dynamic reaction cell accessory
(ICP-DRC-MS). This method quantitatively determines organic species of arsenic
including arsenobetaine (AsB), dimethylarsinic acid (DMA), monomethyarsonic acid
(MMA), and can be set uip to separate the inorganic oxidation states of 3-f and 5±. This
al lows risk assessment to be conducted on a chemical species of interest rather than just
the total arsenic. This is particularly significant for arsenic as the toxicity is highly
dependent on the chemical species, with the most toxic being the As3+ oxidation state.
The data for the organic arsenic species were included along with the total inorganic
arsenic determined as the sum of the inorganic oxidation states of 3+ and 5+. The
quality control evaluated was conducted only on the total inorganic arsenic
concentration ijnntifrd in the table A, 3, >1

Upon arrival at MSL. the wet tissue samples were stored at <-I 8'C until samples were
lyophilized. Approximately 500 mg of dried, homogenized tissue was extracting using
deionized water and sodium hydroxide (Na01 1). An aliquot of the Supernatant is
subsequently analyzed for arsenic species using the I IPLC Coupled with the ICP-DRC-
MS. Analytical results are reported in p~g/g dry weight. These concentrations are then
converted back to a wet weight concentration using the following formula: wet weight
concentration = dry weight concentration * % dry weight / 100.

QA/OC Narrative Preparation SOP MSL-D-004 Page I of 3
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QAIQC NARRATIVE

NOTE: The data for arsenobetaine (AsB), dimethylarsinic acid (DMA),

mono methy arson ic acid (MMA) are reported for intlormation purposes only. The data

are quantitatively determined, but the MSL QA program only validates the analytes

requested by the client. The requested species of arsenic is the total inorganic arsenic,

which is the sum of the two inorganic oxidation states ot 3 4- and 5 -. The other arsenic

species may be validated upon request. [he quality control review below applies only to

the As.- . data.

HOLDING TIMES: Wet tissue samples were stored at either 4 'C, frozen, or at < -18 'C from time of

collection to analysis. I lolding times are 28 days at 4 ± 2 0C and 180 dlays at < -18 'C.

Dry samples in plastic or glass jars may be stored at room temperature for 180 days.

The samples were received 4-5 days after collection and stored at < -18 'C and then

lyophilized. With these storage requirements the samples were analyzed within the 180

days from collection.

DATA QUALITY CRITERIA (DQC):
Range of Range of SM Rpiae Achieved Achieved

Anlie Analytical Blank MS/MSD Percen Preplicates MDL MDL

A lye Method Spike Spike Pecent ( Preison (Itg/g dry (p~glg wet

Recovery Recovery Reoey (P)wt.) wt.)

AsB IIPLC/ICP- NA NA NA NA 0.002 jliglg 0.0006

DRC-MS t/

DMA IIPLC/ICP- NA NA NA NA 0.005 p.g/g 0.001 (ig/g

DRC-MS

MMA IIPLC/ICP- NA NA NA NA 0.007 pg/g 0.002 p~g/g

DRC-MS

As' IIPLC/ICP- 85-I 15%4 75-125%/ f- 2 5 <25% 0.01 ig'g 0.003 tg/g

DRC-MS
NA - Data quality not applicable to the organic arsenic species tot this project.

DETECTION LIMITrS: Analytical results were reported to the laboratory achieved method detection limits

(MDL) as determined from the Annual MDL study. The MDLs were determined

according to EPA's "Definition and Procedure for the Determination of the Method

Detection Limit - revision 1. 1 V' 40 CFR Part 136, Appendix B. The only exception is

the MDL determined for the AsB, which was the instrument detection limit converted

from lig/L to (ig/g using the average sample mass and volume for these samples. Data

were evaluated and flagged in accordance with the following criteria:

U Undetected at the MDL, MDL reported.

* Duplicates outside the QC sample criterion.

N Spikes outside the QC sample criterion.

METHOD Method blanks were prepared and analyzed with the samples at a frequency of one each

BLANKS: per analytical batch of 20 or fewer samples. Two analytical batches are reported for this

dlata set.'Total inorganic arsenic was not detected in either of the method blanks.

LABORATORY Laboratory control samples (LCS) were prepared and analyzed at a frequency of one

CONTROL SAMPLE each per analytical batch of 20 or fewer samples. The LCS consists of reagents spiked

(LCS) ACCURACY: with the arsenic species of interest that are processed and analyzed with the samples.

The LCS samples were within the QC criterion of 85-I115% recovery.

QAIQG Narrative Preparation SOP MSL-D-004 Page 2 of 3
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QAIQC NARRATIVE

REPLICATE Laboratory duplicates were analyzed at a frequency of one each per 20 field samples or
PRECISION: analytical batch. Two duplicates were prepared and analyzed with this SDG. The total

inorganic arsenic duplicate was within the QC criterion of <25% RPD. Due to the low
concentrations of T'iAs, analytical precision was also assessed using the matrix spike
duplicates and were within the QC acceptance criterion of <25% RPD.

MATRIX SPIKE The analytical method requires a matrix spike at a frequency of one per 20 samples or
ACCURACY: analytical batch. A matrix spike duplicate was also added to provide a measure of

precision (as discussed above). The TiAs matrix spikes were within the QC criterion of
75-125% recovery.

STANDARD The standard reference material (SRM) Dorm-2 Dogfish Mussel was prepared and
REFERENCE analyzed with each analytical batch. The SRM is not certified for total inorganic
MATERIAL: arsenic, but certified values for AsB and total As are provided for reference.

REFERENCES: Francesconi, K.A. and Kuehnelt, D., 2004. Determination of arsenic species: A critical
review of methods and application, 2000-2003. Analyst, 129: 373-395.

Gong, Z., Lu, X., Ma, M., Watt, C., Le, C., 2002. Arsenic speciation analysis. Talanta,
58: 77-96

Mandal, B.K., Ogra, Y., Suzuki, K.T., 2003. Speciation of arsenic in human nail and
hair from arsenic-affected area by HPLC-inductively coupled argon plasma mass
spectrometry. Toxicol. AppI. Pharmacol., 189: 73-83.

U.S. EPA, 2000. Method 1632, Revision A (I 632A), Chemical Speciation of Arsenic in
Water and Tissue by Hydride Generation Quartz Furnace atomic Absorption
Spectrometry.

QAIQC Narrative Preparation SOP MSL-D-004 Page 3 of 3
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LOG-IN CHECKLIST Reference SOP# MSL-A-OO1

Central File #: ;21 I sample No(s): 30) Batch: 2- Z.
Project Name: CA7~ C tL Ii go9 Project Manager: 11v ,a

tOb~ St TW pftO3*C S4A$ ttrival when pssible)

Matrix: fisst-'< WP#_______
Yes No

F111 IID Navy-type Project (requires high-level sample tracking procedures)

= ---[UISDA Samples (see Compliance Agreement Checklist) PM Verification:

[IZ~rhlter Samples: FAmfnt Entive Sample Half of sample

[ ] Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lob)

[i]Special instructions; 4-~r ec 6,%c.( -Cree~ / ~ (~+C1

Sample Preservation Instructions: 
-A____________________________

**See LIMS f or archive/disposal information"*

TO BE COMPLETE(> UPON SAMPE ARIVAL/LOG6-IN

Yes No N/A Indicate in Appropriate Box

[I[I] Custody seal present Seal intact? YES NO

[~][I][I]Cooler temperature (acceptable range: +W2C or solids:frozen) *C

(if multiple coolers, note temp. of each) 9_________

[II] [II] jPr~ject Manager notif ied of any custody/login discrepancies (coolter temp. sponsor codes, etc)

Comment/Remedy. _______________________________

[El FJZ} EWere all chain of custody forms signed and dated?'

[I] [I]Were samples filtered at MSL7

Sample condition(s): ______________________________________________

Container type: 4* VWp Other:

Notes:

Completed By: D ,it flate/Time: ZI /OJIiQ

SAMPLE PRESERVATION

F- Sample(s) were preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction)

=I Random pH checked for '-10%. of samples (use dip paper) Sample IDS:_________________

F7_ Complete pH check required for project (use pH meter and record on pH Record farm)

W1 Sample(s) were preserved at MSL

rype: 1 0.2%' HN03 Notes: Lot#

1] 0.5%. HCI (Hg samples) Notes: Lot#

Notes* ~ ,e / ~ C, ~ ~

hrNotes:__ _ _ _ _ _ _ _ _ _ _ _ _ _

Storage Shelf:.-

Battelle Marine Sciences Labs, 1529 West Sequimn Say Rd, Sequim, Washinton 98362 PH: (360) 681-4565
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LOG-IN CHECKLIST lRefereuice SOP# MSL-A-0O1

Central File #: 29eJ Sml os)'~ S( Batch: £
Project Name:,V roct Manager: tLC

fb at CO*LlTft -ka# P-3C M poior ip arrival when possible)

Matrix: * A0WP#
Yes NO

EDI [j] Navy-type Project (requires high-level sample tracking procedures)

[Ii] [I] USDA Samples (see Compliance Agreement Checklist) PM Verification:

[I 7] Filter Samples: 1 4neunx: entir~e s$"Ple Half of sampleC -
[11][Ii] Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)

[Iii] [II] special instructions: _________________________________

Sample Preservation Instructions: _____________________________

**See LIMS for archive/disposal information"*

TO BE COMPLETED~ UPON SAMPLE AM..VAL/LOG-N
Yes No N/A Indicate in Appropriate Box

L1J*I 11]Custody seal present Seal intact) YES NO

~~] 7 F [ -1 Cooler temperature (acceptable range: 4±*C or solids-.frozen) Z _9 *C
(if multiple coolers, note temp. of each) 6________

[II][111 ~ ] Project Manager notified of any custody/login discrepancies (coaler temp. sponsor codes. etc)
Comment/Reniedy:_____________________________

~][Z ~ 71~ Were all chain of custody forms signed and dated?

[71] [1] Were samples f iltered at MSL?

Sample condition(s):. N#fs~~)

Cantainer type: Cop. VW ~ Other:

Notes:

Complete D~4~ ate/Time: % ~~ 6 4

SAMPLE PR~ESERVATION

[i] Sample(s) were preserved prior to 'arrival at MSL (noted on CoC /Sample / per PM Instruction)

[ j]Random pH checked for -107. of samples (use dip paper) Sample IDS:'_______________

F-71J Complete pH check required for project (use pH meter and record on PH Record form)

) j Sample(s) were preserved at MSL

Type: 0.I] O HN03 Notes: Lot#

[7]0.5%. HCI (Hg samples) Notes'. Lot#

SRefrigerate/Freeze Notes:; -

OhNotes:; _________________

compl Y:bate/Time:

Storage Shelf:

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98302 PH- (360) 681-4585
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