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11. 1ITELLEH Il 1/INV SIENCES,-. LI BOR/ TOR Y 
'0. ~

529uun W s h intn 983y Wod~ashing~ton Closure H anford
(3 0 0 8 1 4 56 inAah i t n 9 3 2.rs n ic S pec ation S tudy

300) 081-4564SI131 911 19, 5 1)(091809, atnd SIDGO92 309

MSIRoe C ie t1) SWIeceived Collection A alysis Analticajl I'crcent otoI11(oe lit I SDODate Date D~ate Batch I1) Driy Wt Asti DMA NIMA As 115 Is

m)ig/g lig/g dry ig/g pIg/g pg/g dry

lllolIee inLmtdry wti. xx t. dIrv wt. dry xvt. wti.
)/,ihrlI~eecio Lmit(./11Q 0012 0. 005 0,007 0.0/ Ca/0.2981-186 .119476 S1)0)91 109 011/ I 0)9/0)3/0)9 12/02/0)9 I20209-L CDRC 276 .79 0.005 1U 0,278 0(0164 0.3792981-188 .119477 S1X309111)9 1)9/1 1/1)9 09/03/0)9 12/0)2/0)9 I20209-LCI)RC 30.2 0,0271 0.005 U 0,007 U 0.01 U 0.04912981-189 .119487 DG09 111)9 0)9/11/1)9 09/1)3/019 12/0)2/09 I 20209-I .'Dlc 413,4 11.0)12 U 0,.00(5 U 0.00)7 U 0.0116 0.0256298 1-191 .119i48 6  51)009111)9 0)9/11/0)9 0)9/03/09 12/0)2/0)9 I 21209-l.c[)RC 34.1) (1.1319 0).)05 U 100)7 13 0-1). U 0).,05392981-193 .119497 Sl)(J091 109 (19/I11/1)9 09g/)8/09g 12/02/0)9 I 2)21)9-[.CDRC 34.4 01.105 01.0)15 U 0.0)17 U 0.01 U 0,1272981-196 .119496 SD0309111)9 09/11/(09 1)9/1)8/119 12/0)2/09 120209-LCI)RC 26.6 0.276 01.0)05 U 11.0)17 U 001 U 0.2982981-198 J3194137 SDGO9I 109 (19/11/09 (19/1)8/1)9 12/02/0)9 120209-1-CIRC 32.6 (1.0)296 0.0)05 U 1.007 U 01.0106 0.05232981-2001 1194138 SD(O9 111)9 0)9/11/1)9 1)9/1)8/1)9 12/0)2/09 I 20209-L.CDRC 39 (0.0)113 0.005 U 11.0017 U (0.0)115 0 03472981-201 .1 194C8 SDG09I 109 (09/11/0)9 1)9/09/09 12/02/09 120209-LCI)RC Ii 110.071)9 0.005 U 0.0186 0.0150 0.1102981-202 .1194C9 SDGO09I11)9 09/11/09 1)9/119/09 12/02/0)9 120209-LCDRC 32 6 10.0313 0.005 U 0.007 U (1.01 U 0.05332981-21)3 119503 SDG09l809 1)9/18/09 09/10/09 12/02/0)9 120209-L-CDRC 31.1 0.0848 0.,)15 U 0.007 U 0.01 U 0.1072981-20)4 J319504 SDG091809 019/18/09 0)9/1(1/09 12/02/09 120209-LCDRC 37.9 01.0313 0.01)5 U 1.1)07 U 0.01 U 0.05332981-20)5 J195RI S[)GI9181)9 0)9/18/09 1)9/111/09 12/03/0)9 121)309-l..CDRC 42.3 0.)1784 0.1)05 U 0.007 U 0.01 U 0.02982981-206 .11951(0 51)091809 0)9/18/1)9 119/111/1)9 12/03/09 120309-LCDRC 34.5 1.0363 ((.1115 13 0,01156 11.01 U 0.06692981-2017 J 195T2 S1)091809 0)9/18/1)9 0)9/14/0)9 12/03/09 121)309-LCDRC 36.7 0.1)444 0.1)05 U 0.1)07 U 0.01 U 0.0664298 1-207D)[f .195-l2 SIDG091819 09/18/09 119/14/09 12/03/09 120309-LI.C)RC 36.7 0.0445 10.1)05 U 01.107 U 0.0104 0.06692981-20)8 J 195T3 SI)G1)91809 0)9/18/0)9 019/14/0)9 12/03/09 120309-[LCDRC 4(1.2 0.0155 1.1)05 U 1.007 U 0.01 U 0,03752981-2019 J 195YO SD)G091809 1)9/18/1)9 0)9/15/0)9 12/0)3/0)9 120309-L.CDRC 37.7 0.1)223 (1.005 U 0.0)17 U 0.01 U 0.04432981-210 .1 195X9 S[)G091809 1)9/18/09 019/15/09 12/03/0)9 120309-L.CDRC 32.2 0.0451 0.005 U 0.007 U 0.01 U 0.06712981-211 1196119 SDG(19181)9 09/18/0)9 0)9/15/0)9 12/03/1)9 120309-I.CDRC 32.9 0.1)279 0.1)05 U 0.1107 U 0.01 U 0.04992981-212 J219611) SDGi091809 (09/18/09 0)9/15/09 12/03/09 12030)9-LCDRC 38.7 0.0122 0.1)05 13 0.007 U 0.0115 0,03582981-213 119629 SD(3092309 119/23/09 0)9/16/09 12/013/09 120)309-LCDRC 34.7 0.1)220 0.005 U 0.007 U 0.0130 0.04702981-214 J319628 SDG092309 09/23/09 09/16/09 12/03/09 l20309-LCDRC 28.9 0.0461 0.00)5 U 0.007 U 0.01 U 0.06812981-215 319639 S[)G092309 09/23/19 09/16/09 12/03/09 120309-LCDRC 23.9 0.0395 0.005 U 0.007 U 0.01 U 0.06152981-218 3 19640 SDG092309 09/23/09 09/16/09 12/03/09 120309-LCDRC 29.7 0.0154 0.01)5 U 0.01)7 U 0.01 U 0.03742981-219 J319650 SDG092309 09/23/09 1)9/17/09 12/03/09 121)309-I.CDRC 36.0 0.0249 0.1)15 U 0.007 U 0.01 U 0.04692981-220 J319649 SDG092309 09/23/09 09/17/09 12/03/09 120)309-1-CDRC 29.2 0.0690 0.005 U 0.007 U 0.01 U 0.09102981-221 J319660 SDG092309 09/23/09 09/17/09 12/03/09 120309-L.CDRC 32.0 0.0587 0.005 U 0.007 U 0.0121 0.08282981-222 3 19659 SDG092309 1)9/23/09 09/17/09 12/0109 120309-LCDRC 28.7 0.131 0.005 U 0.1)07 U 0.01 U 0.153

QU A LITY CONTROL SAM PLE RESULTS Avera ge 33.5

Method Blank
lIank RI SD(309111)9 1)9/11/09 12/02/09 120209-L.CDRC 0.002 U 0.005 U 0.007 U 0.01 U NAB~lank R2 Multiple 12/013/09 120)309-LCDRC 0.002 U 0.005 U 0.007 U 0.01 U NVA

Standard Reference Material
DORM-2 rI SDG091 109 09/11/09 12/02/09 120209-LCDRC 14.5 0.0407 0.007 U 0.01 U 14.6DORM-2 r2 Multiple 12/03/09 121)309-LCDRC 12.7 0.203 0.007 U 0.01 U 12.9
Certified Value 16.4 NA NA NA 18.0%/ Recovery 88% 81%% Recovery 77% 72%

Blank Spike Results
LCS RI SDG091109 09/11/09 12/02/09 120209-LCDRC 2.02 2.08 2.00 4.02 10.1LCS R2 Multiple 12/03/09 120309-LCDRC 1.97 1.91 2.01 3.87 9.75Spike 

2.00 2.00 2.00 4.00 10.0% Rec 101% 104% 100% 100% 101%% 11cc 
98%/ 95% 1010% 97% 98%

Page 1 of 2
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B, I ITJ/LLE31II RINE SCIL'AT'(T L.IBORA TORY ~ w
15 29 West Sekwu Hav Road 'aiigo(IurIand

Seqou 68 h no o 1-4582 A rsenic Speciatio u stud y
1300) (8 -4504 ,M)Gi091I109, S1)0091I8119, and SlDi092309

NII oe C et1) SXeccivcd Collection Analysis Analytical Percent otw
MS.(d (lnDI) SG1ate Date Date Batch ID Dry Wt Asil DMA MMA AsA s

ll g/9 lig/g dry ;'g /g u/g li&/g dry

d11- ee ln oi 1))(ry wt. wt. drv sq., drv wt. %55I.

Replicate Analysis Results0.2 005 007 .0 a

2981-187 J 195VO1 SD( 09 1119 (19/11/()9 1)9/0)3/0)9 12/1)2/1)9 120209-LCDRC 32.2 (1.1)327 (1.105 1U 10.007 U1 0.010)2 0.0549
2981- 187DU( J1 95V(1 SD09111)9 019/11/1)9 109/0)3/1)9 12/02/09 12020)9-1,CDRC 32.2 0.0295 0.005 U 0.007 U (001 U 0.0515

RPD 10% NA NA NA 6%

2981-2117 .1 195'F2 5 DG09 18(9 019/18/(09 (09/14/019 12/03/09 I 21309-LCD)RC 36.7 (0.0444 (1.0(05 U (0(007 U 10.01 U 0.0664
2981-207DUF J1195 F2 SI)(i(918(19 09/I18/(09 09/14/09 12/03/09 120309-LCDRC 36.7 0.0)445 0.0)05 U (1.00(7 U 0.01(04 0.0609

R1I1I) 0% NA NA NA 1%

Matrix Spike Accuracy
2981-185 J 195'19 SDG09I109 (19/11/0)9 (19/03/09 12/02/09 120209-1-CDRC 26.4 01.0951 (0.1)15 U (1.007 U 0.01 U 0.117
2981-185 MS 2.49 0.42 1.82 4.14 8.87
2981-185 MSD 2.95 0.20 1.26 3.89 8.30
"pike Amount, NI1S 2.43 NA NA 4.87 NA
Spike Amount, N1SD 2.35 NA NA 4.69 NAo/ Recovery, NIS 99% NA NA 85% NA%, Recovery,NISD 122% NA NA 83% NA
RI 11) 21% N A N A 3% N A

2981-210) J195X9 .51)091809 0)9/18/119 (19/15/09 12/03/09 120309-LCI)RC 32.2 0.0451 0.005 U 0.007 U 0.01 U 0.0671
2981-21(1MS 2.06 (1.17 0.95 3.04 6.22
2981-2 11MSD 2.06 0.11 0.49 2.91 5.57
Spike Amount, MS 2.0)5 NA NA 4.10 NASpike Amount, M1SD 2.05 NA NA 4.11 NA
'/o Recovery, NIS 98% NA NA 74% N NA

R ecvey DS 98% NA NA 71% N NA
RD1% NA NA 4% NA

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

Arsetnate (V or As 5')
Arsen ite (Ill or As"')

Total Inorganic Arscnic =As- 1
5

Total As =SuIM 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 .sg/g using the average sample mass and volume for this project.
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 (< 25%)

Page 2 of 2
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H, TTELLE ALI< RINE SC'IENCES LI flORA TORY 'I .i ,' Ocd( 1 27 10
1 2') Wecst S eqi i B ay Roaid W'aslirigtoi (luxuire Illwnifsrd
SeqIUim.1 WaiSliington1 98382 \iscic Speciat in Study
((1) ON 1-4i64 SI 31(91 109, .5((091809, and SD[XG(9231)9

"IFT WIlU!~j I F FAI3LI

Rece ived Clle (ctiion Anialys is \nail vi cal P ercent /iiia/
MSI, Code Cliencit 11) S(( DO ate 1),iie D~ate Batch 11) D ry Wt AslI DMA MMA As' . Is

ttg/g %Net n1m/g oIg/g p g/g %%et (Ig/g vvet

%t, Wet \Vt. \% et VWt. \Vt. NVt.
.1 ki/wI 0efecion Ljia (.1 IDL) 0.00063 0.,0(02 0.,002 0,0013 C

2981-186 .119476 SDG09 1109 09/11/1)9 0)9/(03/0)9 12/02/09 I 20209-1,CDRC 27.6 0.0)220) ((.00(2 U (0,0768 (0.0)0453 0/105
2981-188 .319477 5131(9111)9 (19/11/()9 (19/013/09 12/0)2/0)9 I 202119-LCI)RC 3(1.2 (0.01!7 (1.01)2 U 0.007 U (0.0)13 U 0.0272
298!- 189 .119487 SD(109 1119 09/11/1)9 09/03/0)9 12/02/0)9 l2021)9-lClRC 43.4 (1.0)10869 10.1)02 U 11.)07 U (0.01)502 0.0)149
2981-191 .119486 SDG9 111)9 0)9/11/09 0)9/03/09 12/02/0)9 I 20209-LCDRC 341 (0.0109 1)1(12 13 (1.007 U 11.1)03 U 0.10299
2981-193 J319-497 SI13091109 o9/I 1/1)9 11/0)8/1)9 12/'02/09 I 21209-L.CDRC 34.4 0.0361 (0.0012 U 10.0)07 U (1.0)13 U 0.0551
2981-196 .119496 SDG(0911(19 09/11/1)9 (19/1)8/1)9 12/1)2/1)9 I2021)9-1-CIRC 26.6 1.1)732 (1112 13 (0.1)07 U 0.03 U 0/0922
2981-198 .1 194B37 SDGO39I1119 0)9/11/09 09/08/1)9 12/0)2/0)9 120209-I.CDRC 32.6 0.1)1965 (1.0)12 U 11.0)17 U 0.0)0345 0.0221
2981-2001 J3194138 S f)(j0911I1)9 )9/Il1/1)9 (19/(18/09 12/0)2/09 I12020)9-LICD[RC 3') 1 0(.004 12 10.0)12 U 0.007 U h01194 i.013
2981-201 31194C18 .5130911(19 (19/11/()9 (19/1)9/1)9 12/02/0)9 I 20209-1.CD)RC -2e5 1' S 1 0.1)02 U 0 00477 0s 6i0385 l'
2981-202 J 194C9 SDG09I1109 0)9/11/09 1q)9//0 12/02/09 121209-1,CDRC ; I o 0.01112 0.002 U 1.007 U 0.003 U 0.u17l
2981-203 .11950)3 S13(091809 0)9/18/0)9 09/10/09 12/02/09 120209-1,CDRC 31.1 10.1(264 11.1102 U 1.007 U 0.003 U 0.0454
2981-204 .11951)4 SDGi091809 09/18/09 1)9/1()/1)9 12/02/1)9 120209-LCDRC 37.9 0.018 is 1.0)12 U (1.1)07 U 0.003 U 0.0308
2981-20)5 J195R1 SDG091809 1)9/18/09 09/1)/()9 12/03/0)9 120309-L.CDRC 42.3 0.00331 11.01)2 U 11017 U 0.003 U 0. 0223
2981-20)6 J195R0 SDG091809 0)9/18/09 09/111/1)9 12/0)3/09 120309-LCI)RC 34.5 0.1)125 (1.01)2 U (1.0)1538 0.003 U 0.0299
2981-21)7 J 195T2 SDG091809 (19/18/09 0)9/14/019 12/03/09 120309-LCDRC 36.7 0.0163 0.1)02 U 11.007 U 1.003 U 0.0353
2981-207DUF .1 195T2 SDG091809 1)9/18/09 (19/14/09 12/03/09 120309-LCDRC 36.7 0.0163 11.1)12 U (1.007 U 0.00383 0.0292
2981-208 J I95T3 SDG09180)9 09/18/09 09/14/0)9 12/03/09 120309-L.CDRC 4(1.2 1.01)621 (1.002 U 11.1)17 U 0.003 U 0.0252
2981-209 J I95Y0 SDG091809 09/18/09 0)9/15/09 12/03/09 120309-LCDRC 37.7 0.0)1839 (1.1)02 U 0.01)7 U 0.003 U 0 02 74
2981-210 J 195X9 SDG0)91809 (19/18/09 09/15/09 12/0)3/09 120309-LCD)RC 32.2 (1.1)145 (1.002 U (.007 U 0.1)03 U 0.0335
2981-211 J 1960)9 SIDGO9I8I)9 09/18/09 09/15/09 12/03/09 120309-1-CDRC 32.9 (0.00918 0.1)02 U 0.007 U 0.003 U 0.0282
2981-212 3119610 SDG091809 09/18/1)9 09/15/0)9 12/03/09 120309-L.CDRC 38.7 0.00474 0.01)2 U 1.007 U 0.00446 0.0182
2981-213 .119629 S13(092309 1)9/23/09 1)9/16/09 12/03/09 120309-1-CDRC 34.7 (.00764 0.002 U 1.007 U 0.00450 0.0211
2981-214 .119628 SDG092309 1)9/23/09 1)9/16/1)9 12/03/0)9 120309-LCDRC 28.9 (.0(33 10.002 U 0.01)7 U 0.003 U 0.0323
2981-215 .119639 SDG092309 09/23/09 09/16/09 12/03/09 120309-L.CDRC 23.9 (.00946 11.002 U 0.007 U 0.003 U 0.0285
2981-218 J319640 SDG092309 09/23/09 0)9/16/09 12/03/0)9 120309-LCDRC 29.7 0.00459 0.1)2 U 0.007 U 0.1)03 U 0.0236
2981-219 .119650) SDG092309 (19/23/09 09/17/09 12/03/09 l20309-LCD)RC 36.0 0.00896 1.1)02 U 0.007 U 0.003 U 0.0280
2981-220) .119649 SDG09231)9 09/23/1)9 (19/17/1)9 12/03/09 120309-LCDRC 29.2 0.0202 11.002 U 0.007 U 0.003 U 0.0392
2981-221 3119660 SDG092309 0)9/23/09 09/17/09 12/03/09 120309-LCDRC 32.0 0.0188 0.002 U 0.007 U 0.00385 (0.0316
2981-222 .119659 SDG092309 09/23/09 09/17/1)9 (2/03/09 120309-LCDRC 28.7 0.0375 0.002 U 0.007 U 0.03 U 0,0565
QU ALITY CONTROL, SAMPLE RESULTS . verage 33.5

Method Blank
Blank RI SDG091 109 09/11/09 12/02/09 120209-LCDRC 0.0006 U 0.001 U 0.002 U 0.003 U NA
Blank R2 Mutltiple 12/03/09 120309-1-CDRC 1.1)006 U3 0.001 U 0.002 U 0.003 U NA

NOTES: Arsenobetaine (AsB)
Dimethylarsinic acid (DMA)
MonomethIyarsonic acid IMMA)

Arsenate (V or AS5')

Arsertite (Ill or As- I')

Total Inorgatnic Arsenic =AS
3

15

Total As = Sum of AsB, DMA, MMA, and As
3' 5

Cal = Calculated Valite

Method detection l imit (M~l,) for AsB calculated from instrument detection limit
converted to (ig/g using the average sample mass and volume for this project.

U Not detected at or above MDL shown

Page 1 of 1
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QA/QC NARRATIVE

PROJIECT: WVashingtton Closures I lantlord SDG091I109, 091809, and 092309
PA RA M ETER: Arsenic Speciation - T'otal Inorganic Arsenic (TIA)
LABORATrORY: Pacific Northwest National Laboratory (P)NNL-) operated by Battelle, Marine Sciences

Laboratory (MSL), Sequim, Washington
M ATR IX: Tissue I lomlogenate
SAMPLE cusTrOI) Tissue samples were received at MSL in three shipments on 09/11/09, 09/18/09, and
AND PROCESSING: 09/23/09. All samples were received in good condition (i.e., no sample containers were

broken or leaking). Samples were assigned a Battelle Central File (CF) identification
number (2981 ) and were entered into thle MSL sample tracking and project management
system.

SAMPLE PROCESSING INFORMATION:

MSL, Code: SDG091 109: 2981*I186-202 select 4s
SDG091809: 2981'*203-212

SDG092309: 2981 *213-222 select #s
Description: Freshwater Fish Homogenate

Collection dates September 2009

Laboratory arrival date 09/11/09, 09/18/09, 09/23/09

Cooler temperature on arrival 3.7, 2.7, and 2.0'C, respectively

Extraction Dates: 12/0 1/09 and 12/02/09

Analyses Dates: 12/01/09 and 12/02/09

METI-IODS: The tissue homogenate Was processed and analyzed for total inorganic arsenic defined
as the sum of arsenate (V or As5 -) and arsenite (111 or As3+) following MSL standard
operating procedure MSL-I-037 Arsenic Speciation using High Performance Liquid
Chromatography - Inductively Coupled Plasma Mass Spectrometry (HPLC-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 determination 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 (HPLC) followed by detection and quantification using
inductively coupled plasma - 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 up to separate the inorganic oxidation states of 3± and 5±. This
allows 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 detenmined as the sum of the inorganic oxidation states of 3+t and 5±. The
quality control evaluated was conducted only on the total inorganic arsenic
concentration identified in the table as As "'

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 tetramethyl ammonium hydroxide (TMAOH). An aliquot of the
supernatant is subsequently analyzed for arsenic species using the HPLC coupled with
the ICP-DRC-MS. Analytical results are reported in lpg/g dry weight. These
concentrations are then converted back to a wet weight concentration using the

QA/OC Narrative Preparation SOP MSL-D-004 Page 1 of 3
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QA/QC NARRATIVE

following formula: wet weight concentration - dry weighlt concentration *%dry

weight / 100.

NOTE: '[he data for arsenobetaine (AsB), dlimethylarsinic acid ([)MA),
mnonomnethyarsonic acid (MMA) are reported for information 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 of 3+ and 5+. The other arsenic
species may be validated upon request. The 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. Holding times are 28 days at 4 ± 2 'C and 180 days at < -18 'C.
Dry samples in plastic or glass jars may be stored at room temperature for 180 days.
The samples were received 3-7 days after collection and stored at < -18 'C and then
lypholized. With these storage requirements the samples were analyzed within the I 80
days from collection.

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

Aaye Analytical Blank MS/MSD PerMen Prepisiote MDL MDL
naye Method Spike Spike Pecent (Preison (g/g dry (jig/g wet

Recovery Recovery Reoey (P)wt.) wt.)
AsB HPLC/ICP- NA NA NA NA 0.002 p.g/g 0.0006

DRC-MS [Lg/g
DMA HPLC/lCP- NA NA NA NA 0.005 jiglg 0.001 .tg/g

DRC-MS
MMA HPLC/ICP- NA NA NA NA 0.007 .ig/g 0.002 jig/g

DRC-MS
As HPLC/ICP- 85-I115%o 75-125% ±25% <25%o 0.0 1 [tg/g 0.003 p.g/g

DRC-MS
NA = D~ata quality not applicable to the organic arsenic species for this project

DETECTION LIMITS: 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. 11 " 40 CFR Part 136, Appendix B. The only exception is
the MDL determined for the AsB, which was the instrument detection limit converted
from ig/L to ptg/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

data set. None of the arsenic species were detected in 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 85-115% recovery.

QA/QO Narrative Preparation SOP MSL-D-004 Page 2 of 3
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QA/QC NARRATIVE

REPLICATE Laboratory duplicates were analyzed at a frequency of one each per 20 field samples or
1P1ECISION: analytical batch. Due to an error, the duplicate lior analytical batch 120209-LCDRC was

conducted on a Washington Closures [lanford sample that was not selected for total
inorganic arsenic analyses. Thle value is reported foar the purpose ofimeeting the quality
control requirement. The sample did not contain detectable AS ; therefore, precision
was assessed using the matrix spike duplicates. Analytical precision was assessed using
the matrix spike duplicates and were within thle 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). Due to an error, the matrix spike and duplicate matrix
spike for analytical batch 120209-LCDRC were conducted on a Washington Closures
H-anford sample that was not selected for total inorganic arsenic analyses. The values
are provided to demonstrate the quality control was within requirements for this
analytical batch. The matrix spikes were within the QC acceptance criterion of 75-
1215%. T he duplicate matrix spikes for analytical batch 120309-LCDRC were just
outside the QC acceptance criterion (74% and 7 1%, respectively). The matrix spikes
were reprocessed, but resulted in the same low recoveries. The LCS was within the QC
criterion; therefore, the batch was reported. The data may be considered biased slightly
low; however, the sample concentrations were all within three times the method
detection limit. The data are not considered significantly impacted.

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 are provided for AsB and total As. The concentrations for

these two species were within the QC criterion of ±r25% difference.

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.

QA/QC Narrative Preparation SOP MSL-D-004 Page 3 of 3
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LOG-I CHECLISTReference SOP# MSL-A-001

Cental Fle#;2 1 Sample No(s): /~ 20 Project Manager:___________

matrix: P

Yes No
LIII " Navy-type Project (requires high-level sample tracking procedures)

EiZ El~ USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

Filter Samples: rAi -,rrjibtY .* -1-Jso(

EII~ ~Freeze dry sample(s) - samples will be weighed and placed in Ultra-low temp freezer (Lab# 503)

SSpecial instructions:

Sample Preservation Instructions:____________________________________
**See LIMS for archive/disposal information**

TO BE COMPLETED UPON SAMPLE APIUVAL/LOG-IN
Yes No N/A (initial appropriate box when completed)

LIII~ ] [ Custody seal present

IZ LII ~Custody seal intact

'~l II I]Cooler(s) temperature (acceptable ranges =water: 4±2*C / solid: frozen) .
(if multiple coolers, note temp. of each)

LII LI] JU]Project Manager notified of any discrepancies or if temperature outside acceptable range?
' ~~CommentsdRemedy: ____________________________

All chain of custody forms signed and dated?

Samples Filtered?

Smlcodition(s): &. ... 
.

Container type: ~~-<
Notes:

Completed y:Date/Time: // '-,/56§

SAMPLE PESEIPVATION

)~Sample preserved at MSL

L ] Sample preserved prior to arrival at MSL (noted on CoC I Sample I per PM Instruction)

LIIRandom pH checked for -10% of samples (use dip paper) Sample IDs:___________

II Complete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#
Type: 0.2% HN03 Notes:_____________________

LII 0.5% HCI (H6 samples) Notes____________________

LI] Refrigerate N o te :_ _ _ _ _ _

Freeze Notes lee.-4''s4- A5 reJ/6

Ca0 m 
Date/Time:____________

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim. Bay Rd. Sequimn, WA 98362 (306) 681-4565
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LOG-IN CHECKLIST Reference SOP# MSL-A-X)1

Central File #: 2 ?./ Sample No(s): ZdZ. - 2 /-2- Project Manager: 'L -c /r<,'

TO, BE COMPLETED'BY PROJECT MANAGER-, (pri/o to sample arrival When possible)
Matrix: P

Yes No
El ~ Navy-type Project (requires high-level sample tracking procedures)

USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

Filter Samples: IAlnounrt' Entire sample -Half of sample

Freeze dry sample(s) - samples will be weighed and placed in Ultra-low temp freezer (Lab# 503)

EZI ~Special instructions:

Sample Preservation Instructions:
**See LIMS for archive/disposal information-

TO BE COMPLETED UPON SAMPLE ARPIVAL/LOG-IN
Yes No N/A (Initial appropriate box when completed)

L IRE,~~ Custody seal present

tjjlj ~ Custody seal intact

~I Z ~ Cooler(s) temperature (acceptable ranges =water: 4±20 C / solid: frozen) 0~pC
(if multiple coolers, note temp. of each) __________

LIII ~ Project Manager notified of any discrepancies or if temperature outside acceptable range?
' ~Comments/Remedy:_____________________________

All chain of custody forms signed and dated?

~ Samples Filtered?

Sample condition(s): - Othor.(explaln):

Container type: Teflor Poly Glass Cap. Vial],/

Notes:

Completed ________________________ _ __/_____

SAMPLE PRESERVATION

SSample preserved at MSL

ElSample preserved prior to arrival at MSL (noted on CoC / Sample I per PM Instruction)

IJ Random pH checked for -10% of samples (use dip paper) Sample l~s: ____________

ElComplete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#
Type: 0.2% HN03 Notes:

0.5% HCI (Hg samples) Notes:

Refrigerate Notes:

Freeze Notes: -%)ee_,, V,i~-J/ l -

ElOt Note_ _ __ __ _

Completed B A y'9 & 4-Date/Time: /2-Z'

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequimn Bay Rd. Sequimn, WA 98362 (306) 681-4565

MSL Data Package Page 40 of 52



c'J

00 N L

a) Q0 QD (0 C CD CD C CD C C a)
0 a_

n a)' G) G)' 0) '" ' a) ' 0) yCD- o 0 0 0) 0D 0) C0 C 0 C CD

oa

V) CDL D D ( D C

m) U) U) m' () Ul) l) co m)

flC' UjC' VtJ (n (n 2i-~ -

C) Nl 0) _0 _0 - 0 -

0~j 0"- 00 0 0 0 0
OC/) r- )N I-- 1) U) U) U ) U

r- C: c C C C

m )X xx x )< )< )
2uaa I C) C') ( I I I

0- 2! 0 0

a) ~ ~ a a-) --

0 -- c c C: C: C: C

2 2' 22 ~ 21 2) 2) 2) 2'
0 0 0 0 0 0 0 0
C: : r- C: C: C: C

0~ 0 0 0 0 0

- F- F- F- L- t

( D a,) (1) Q) Q, (L) Q, 0, a ,
a N N N N N N N N N N0 , (1) ( a) a) a) a,) (1 a) (L) a,

a) a) a,) a, a, a,) a, a) a, a,
tm L Li- L LL L LL LL L LL L

C L CL LL LL CL LL 0L CL LL QL
(1. a a) a1 a1 a1 a a aL a3

(,00 0 0 0 0 0 0 0 0

(n UD U) V) U ) U ) U1) U) U)

'o 6 Z5 LO CD N- co a) 0C) C"4

C' C N C1N (N (N (N (N (N4 0N

(N4 (N -4,
41) 00 00 00 00 00 00 D 00

a, ) a') a') a) a) a) a) a)
cm 00 0D ( (N (N (N4 N (N (N C4

in a) 0a)

(0 4

00

S2
oV m c

c) c a C: C: C C: C r_

n a)

FD C*o 0

Uo )

M0 r
(D 01 (7 (C 0 0) 0) 0 a) 0 0a)

(14 N a ) a) IT LO lq CD LO
0a ( D CD CD CD CD0 CD CD CD CD CD

2 U) (3 CY -Y ,-) a) 0 - -Y -Y 3

2 0

Cno



:c:N

*~ EN

0 (I 4<Q

-4 ~ '**

< 2 I

-4 m 0

<1 w

u Q C-,
0 ~ c,4 Z0C

-i-z

78 44 6

060

-z ~~~:~- - z_----

-~g C1)**

rJ) 'J-) u4



C~C
C~*

*00
0 C E

o wo

4))

o w- c

C) Z

00 0
w oJ

000

C6 >

- 0

.0 0

~ 0

> >

z
00

00

- Id
I11:6 w



C)

-Na-
00)

I-..

Q.g;

Cf

~>

w 00

CIO)

z z
ou

CZd

t cc

I 0 0

0. c- U

t 9

51 CCl)~ ~ ~. 0 CL

~ ~- Z- u cn~D A C ~ ~L12 '~ -- . ~ o u ,



g(N

00(

o 3

V33

.w . L (N

0

0i z

00

U~ -g -p, - - _ _ _ _.- - - -

oc

z c

c6 U



0

0 (3

-zr

00)

ILO

- Z6

Z6O

U CL.

z (0Q 00
inJ

CAC/

-0-----

Ew E

0a 0
- __0_' Z

cs LI
0 LL

0, vi

r' 6 ______O



o

0 
cA~

oL -0

CD

-o

oc
g _______

z 4u

izz

0 _9 _Z0 u

CLCd

0~ -- w--- -



.0

(~2 
00

>

Cl ~i 
- .o0

0LIN 

-Jr-.j

0%;

0-

uu

96l

Z;Z
Cc,

w 
0 0

QQ

(z LAz

0..

LT. >

(.~ U2 ~WS,
ttN.

.LU~.

C.- U 4'78 E E
0 8 T '- -- ->->0

Nd 9 ? >

I- 
FN



* 04

0)

-CI

44 'I

0.. No - - - -'

SL1L

.2.u

cn.~"

O~ ~z '~ '~__C_

-0 1

Z
21 Z '44 XQ

(A_ __ Z.8

-* - -

I -

0
c n '

0

0 3~

0 -4

-d u
'-I-'

ol L



CD

Q Q)

0)

0. o m

0%2

C14~

QQ

0u

w

z 0.1 R

(-)

u -5

.000

ouo

C4 IL

Ue

Q0 00.
I.4 L4~ W V) ~ 4

E E C

E ~E~ 2-Ca
W

-~ ~ " UU4' 0
in~

L 13 C6 . . N



C/)

-I 0)

C'JO

aL

CDC

4- - - - -
0 00

t2 a-I-
.4= V V

.o Z

-120 -17-

XW s

'0o

Z: 0

- 'A

-J *ru z \4
Ho?

el Lfl

0,C)

rVV)

:a- A. z
a -4



LOG-IN CHECKLIST 
Rekieflce SOIP# MSL-A-001

Central File #: _ _____ Sample No(s): 213- 22 Project manager: 6 .lXA '

TO. -BE COWP~~ B.~~JC~ MAN E ri '5 1 .at,3nIW"so bke

Matrix: P

Yes No

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

1111 LI~ USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

Filter Samples: A/iof~. Etr.S?~j Haif-of srrI :e

~ Freeze dry sample(s) - samples will be weighed and placed in Ultra-low temp freezer (Lab# 503)

SSpecial instructions:

Sample Preservation Instructions:
**ee [IMvS for archive/disposal information-

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN

Yes . N NI A (Initial appropriate box when completed)
Custody seal present

~ Custody seal intact

~I*1lii~ Cooler(s) temperature (acceptable ranges = water: 4±2'C I solid: frozen) 2. .

(if multiple coolers, note temp. of each) 
0C

~ Project Manager notified of any discrepancies or if temperature outside acceptable range?

Comments/Remedy: ________________________________

All chain of custody forms signed and dated?

Samples Filtered?____

Sample condition(s): .
-.-.. ,

Container type:......

Notes:

CopetdDaterririe S VI ez

SAMPLE PPIESEIVATION

~1Sample preserved at MSL

SSample preserved prior to arrival at MSL (noted on CoC I Sample I per PM Instruction)

Random pH checked for -10% of samples (use dip paper) Sample IDs:___________

SComplete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#

Type: 0.2% HN03 Notes:

0.5%/ HCI (Hg samples) Notes:__________________

SRefrigerate N o tes _ _ _ _ _ _

( ~ Freeze Notes:A ~ /a- -

Other No te ._ __ __ __ _

-omp DaterTime: ~ ' 2~
C mleted.
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