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14/ JIT'E1 (I lRI.AENC(II1.', AL:. 1 1140?IOR F
I'9 %k O' 9 Ckuiin Ba.v Ri~d \Va%hintlon ( Iiisure I Iantourd

01 kmm Wihtnillu, 991,82 \rwcim ' jwcimi 'null t
hx) oi -4s64- ',)(1421N9,111ld "06401 "x1(4

lcci~cd 4Uollcclion Analis \iiiIvtwil )'CrCCIit 1,'
%ISI, ( ode 4 lnitit1) 'd)i Datlie D ate Dalte Hatch 11) D rv Wt Ad) DlMA NI MA \s

drv wvt. ,\t (Irv %%t. dry %vt

2191109 119679 12189' 1 1/ 1X, 09 12/15 (" M('28/10 4291Il)C 47 7 0(404677 Ml~ ;4 00097 1) 01M) 1 0 0)3892I2MI 10 j1)9148 12189 419809 -2 15 09 01,28110 012810-14 )( 92 (03 051 001 0 o'
298 1-311 1J190K 1 12 1 X09 12i18,9 1211 ((09 01,28110 01128104-A RC ;7 1 0613 (11 90 0 ) 0.0156 Q .204299112 J 1961 6 121494) 12/18/049 12/15409 (01,28/I1) (11281 -1C([)R(' 12. 3 0.00557 004223 00407 11 01011 I , 0464
29)91 -312 M JP J 1961 6 12 1X9 1 2/ 18/09 12/I5,09 01128/110 0128 10- 1 -I) RC 92.3 04(04796 0 0228 (1007 Ul 0.0147 0. 05 N
-2)X1-3913 11 (oor5 1219X09 1-118,09 1 2,')15 0') 01I '28/101 44128 1(1 ( DR)) 22.3 04(04571 00 l1 0 2 0017 19 00i I)I) x 02'Y(6
1981 -14 J 1 9(W6 1219149 12/19,09 ) 01) 09 0 128u11 0 128 1 0-I (f)R) 279) 0515904 (((6X) (((417 (1 0()5 990297"2X I- 15 J I OW5 121N09 1! 2/9' 12115 09 0 1/'X/ I ) 0 12 810- LCI)RC 27 5 01140434 101)967 04407 11 11 f41440 1).0350
71)S (-)16 II )0r4 121809 12/18/09 1 2/15,4')9(01/28/1) 4)12910-LCjl)RC '2.1 0.00550 10.0407)1) 40007 UJ 0.0107 0.0304
2991-317 J1)9234 121909' 12/19/419 12/1519 0 (1 /N9/I 1 ) 29 10- LC[IRC 2i) 1) 0()459)2 1.1)4676 0.4007 U (.143 0.0340
1991-318 J (1) 1 Y4 12194)9 12/19/0(9 11/15/09 01/129/10) 0)129 1)-L( '[R) 24.4 04.014773 4.0)0649 01(1(7 U (0.0128 0 0340
2)91-319 J 19230 1 2180)9 12'/19/019 12 I5,09 01l/29/10 0 (129) 1 -L(DRC 32.6 01.005(02 04.0045 U 0)1007 U 0.11 U 0.0270
29891-320) j191 YO1 1219819 12/14/19 12/15/0)9 01/ 28/1(0 (4)28) 1-LC))RC 25.5 4.004663 (0.00469)) 40.0047 Ui 044) U 0.0304
2)9841321) 1)91 RO 12189) 12/18/)0) 11/14/09' 01/28/10 412 1 -LU)RC 91.4 144145')) 1)4445 U 01(147 ) (1.01)46 0.0325
1981-122 11)91(R1 1218419 12/18/019 12/14/0 (41 (4 29/44 100128 10-).(DR)) 1014 (1(1(518 00(0(s 11 000(7 U (147 0,)03/ V21)9 ( -923 119)1 R2 1249') 12' 'I (109 42;)14,419 042/05/ 10 020)5) 1 -LCDFRC 32.4 4.44(539 0.00)732 1(4)7 U 1).401 U 0.0297
299 1-324 J1)9) R3 121909 12/19/4)9 12/14/019 02/0)5/10) 4)2054 1-L(R) 2')9 114)4553 40.00923 (1.0)47 U ( 1 U 4). 03/IN'i) 9 1 -32 4D UP J 191 R 3 12)1419 12/'18/09 12/14/09 02/1)5/110 4)205 10-L(DRC '9.9 01.0)4690 0.0930 00407 U (4.0) U 0.0331
2'991-325 J1)1) 1 J3 12180)9 12/18/9/4 12')14/1)9 12/05/40 1)205)10-LCDRC 2163 (4410933 (0.0045 U (44)47 U (1.11) U .0(303
")X I -3126 11 1)1J4 44)128 I /9 1') 42/14419 02/0)5/10) 4(2145 1(4- 1( 1)RC 25. 0004)4592 411)45 U 0,00)47 Li 4)1) U 0.4)2 782)94.327 i 1) 115 12180)9 12/18/019 42/44/4(9 0)2/05/1 044205) 1 -L(D)RC 2.4,7 4)4144' 44.1)05 U 04.0)07 U (11) U 0.0329
2994-328 .149)16 4249449 4211/49' 42/44/1)9 0)2./)5/1(0 (124)5) 1-LCf)RC 25.2 40.04)757 00(045 U (4.1)47 Li 404M U 0,)296
2981I-329 J141417 1 218099 1 2/' /09 2,/149 (02/05/10 (4205 1 0- Lt B)R) 24 2 41(1(134 (0.0045 U 0(.4447 U 0(1 M i U ) 9,303
2981-130 1(19 1 9f2 11  

10 2)( 1 (181 (09 42 4414((9 ((2,,(45'/) ((2(45 10(-U DR) 30(.7 0415K9 (0(005 Li (0.00(7 U 0(4M U 0)02792994-936 J19)249 12110 0II 29,8/4) 1241140 ((2,01491 04205 10-1 (DR) 397 3 01(4426 0.0(05 Ui 0.00(7 U 0()4 U 0.0346
29M 1) 37 11I1)6(4 94) (10 0129/40 414/2)11 0 4214)5/44)04)24)54 10- L(1R 45.2 4)4(42') 0.0045 U (0.4)47 Li 0.1407 0.0)270)

QUALITY CONTROL SAMIPLE RESULTS 30ur~' 4

Method Blank
Blank R 1 1/29/))) 4)429810-LCDRC 0).)42 U 0.0045 U (0.0047 U 4)4 U NA
Blank R2 012/4)5/44) (42445) 1-LDRC 0.00302 0.005 U 0 4)07 U 4)41 U NA

Standard Reference Material
DOIRM 2 rl 1 28/44 10014281-IL4.lR) 1.3.0 (43.94 (0.00)7 Ui 04M U 13)4
iN)RM-2 r2 412.4)5/)))04424)544)- L)R) 44.4) 4.321 44.4447 U 01.041 U /4.4i
Certified Value 16.4 NA NA NA\ 18.0% Recovery 79% 74%
O/, Recovery 85% 80%

lIank Spike Results
L))S RI1 01/28/10 (4210-LC'DRC 4.83 1.92 4.91 3.56 9,12
Spike 2.)400 2.004 2.0)0 4(40 /0.0
% Rec 92% 91%/ 96% 89% 91%
LCS R2 02/05/4(4 (20510-LC)DR)) 2)17 1 96 4.91 365 969

Sp. 20 2.4(0 2.440 4 o 1) 0.2~Rec 99% 98% 95% 91% 95%

Page I of 4
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1It Ill/lE . IRIAI SC 'E.% IS I.lABOR. I RY
I '29%Scst Scvpu~tm Kiv Rxid Nkas:'~hi nLton losuire II auln ord

I 1644 M 81-16 I~ ' X2109 and !sl)(; Ix i)

MS Cd inIDSx Rccec d Collecion A na lvsis Ana lytical I'crc cut Fw,/
\1L od len I)SI( D ate Dante D~ate Hatch 11) lDrv WVt AsH D MA MMIA \

119' g I''g dfry --g, t ( g g g d Iry
(Irv wt. st. di ry wt. dry 11L ~ t,

I h,v" I (vs (i 1111111 ( iI/I. fl1 04)) 4(05 0(404)7 0.ii
Replic te AnuaIis Results
1941-312 J 19016 1218I09 12., 1801) 1 11) 5.4)9 041128/10) 012810-LCL)RC 32.3 0.00557 0.0223 4)1)07 U (1)M I5 0J)464

)1.I2tJ i9('F6 12 18049 12/18,09 1 2/I15/09 01/28/1) ) 12810-LCDRC 32.3 0.00796 0 0228 0-0107 U 0.0147 0 0524
RPD 35%! '2 2% NA 24%! 12%

-x1 - "I4 11)91 R3 12 11MW 12:"1 8S09 1 21 1 09 02 05')1) 4)205 )0-L(IRC 29.9 0(.00553 4)00923 000447 U )0Ii (),) U ) 0/.I
29 8 1-124 DI JP I 19)1 R 3 121,409 12. 18,09) 1214:IAN (42045'104 4205 l0-I-CDRC 29.)4 0.041680 0,001930 (1007 ti 0,0)1 U ii033/

RIPt) 1!% 1 % N A NA 4%1V

Mlatrix Spike Accuracy
2991-310) 119248 121 809 12/18/09 12,115/09 01/29/10 (41281 0-LCDRC 37 2 4.1)0535 14.0)05 U 0.007 U 01.01 U 0)0274
2991-3 10 MS 2.41 1.64 1.97 4.1)5 /0./
298 1-3 10 MSD 2.26 1.49 2.23 3.83 () Y
Spike .mount,MNS -2 47 2 4(7 2.17 4.94 12.3
Spike Amrount, NISD 2.54 2.54 2.54 5.4)8 12.7
% Recovery, Ms 97% NA NA 82% 81%
%/ Recovery, NISD 89% NA NA 75% 77%
RPD 9% NA NA 8% 5%

2981-325 J 191.13 12111119 12/18/0)9 12/14,'09 02/05/I1) 44201)0-LCDRC 26.3 0.00833 0.005 U 0.0)07 U 41.01 U 0,.0303
2981-325 M S 2.36 1.42 1.65 3.49 8 92
2981-325 'M SD 2.60 1.65 1.88 4.,)2 /0 /
11pike Amount. NIS 2.41) 2.18 2.18 436 /1
Spike Amount, NISD 2.64 2.41) 241) 4 81 12.3

%Recovery. MS 98% NA NA 80% 80%
/Recovery, NISt) 98% NA NA 84% 83%

RPD 0% NA NA 4% 3%

NOTIES: Arsenobetaine lAs)
Dimethylarsinic acid (DMA)
Munoinethyarsonic acid IMMAI

,\rsenate (V or As I

,\rsenite (I1I1 or As' )

Total Inorganic Arsenic As" 4

Total As =Sum of AsB, DMA, MMA, and As3 -5

Cal = Calculated Value

Method detection limit (MDL) for AsH calculated from instrument detection limit
converted to )ig/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 IS 15%), MS/MSD l! 25%), SRM (< 25",,) results

Outside Method [IQOs for Duplicates 4<_25%)

Page 2 of 4
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Bl l/LFI! ~FS IF( I:SLL If L,1 I FOR Y'
29W ct S eqt ii I (v H nd kj Wathifl~oi ( Iosure I hanlord
>1 \aihiinn 98182 \rcI pcciloioi S1muiv

(60'6 I - )1)4 Wcf W,., uht (pom'. rsi. I/I, L I~

(<,ceovcd Coltlectiopn \ni.v,,Is \iiilvical I .in
NISL ( ode (licnt ID S[IX; [Date Date Datje Haitch 11) \A)1 DI (A MINI A A!IV

IL V! gwe Ilglil 119i 33 Nvci (IL! g3 wet Ilt'/g tte

I5 I"/ fit, "X i XX) fo f 1( 1 1)0 oi

"IS I-"(It) J119679 1218119 12/18 1)9 121 1 9 ((('28,1 0I 1ll28 10-C ( 1(8)3)('0 023 (I000087 (0ll 002 1110003 I J o1) /l/
298) 3101 J19249 1 2 1819 12/]X/09 1 2 ISro 09 01/2X/I 10128 1 )-LC-DRC o(111199 (0002 UJ 11(82 U 0.1003 U 0 (11L885
298)1 -3 11 J19)6K 1 1218(19 12/18/019 1 2/151/09 0I 1 28/Jl 1()8 l1-L(D[RC (0(0129 0(.00709 ((.0(669 01.001584 0 ON 2

29 1- 1 S(616 121809 12T4(09 12!15/19 01/28/Il0 0 128 1 -L CDR(C 0.00180I 000721 00(012 U) (0(00372 00 17
281- 21U ) 16F6 12(819t 12/18/09 11/15/09 0 1/28/10 0 128 1 -LC DRC 0 00)257 ((016 0)1002 U (((((474 o(0/1)7

I 8- 313 J 19((F5 (2(1(9 12,118(19 12A(5 ((9 01 19(1) (((2810-LC'I)R' 0 00(128 u, WI 12 0.0012 U (0(((3 U o00740)
29981- 114 J(190W6 121S09 12/18.(09 12/5 ((9 0 1 OS/10) 01281(1I (*I)R( 100(52l ().I()1901 '(.1(2 Uj (((13 t(j 0 0084!1
298 1- 115 J 1 90W5 12180(9 12/18/09 12/I15/1)9 01/2/101 0( 128 1 -l(I)R( (1) (9 I (N(100266 01002 U (((((385 0 009.69
298 1-316 J 1I90T4 12180 (1') I2/I18/09 I12/1 5/09 (((/28/I1) 0 128 1 (1-LC DRC 01.1122 01.01159 000112 U (0.1103 U 0 007,Y/
'981-3(17 J1(9234 (2(81(9 12/18/'09 12/15/0(9 01/28/Ill0 (1(281 0-LCDRC (((10177 0(.((0202 (((102 U (1.11(427 0.0/0/
-)91-318 J1191 Y4 (2(8(19 12/18/0)9 12/15/0(9 (01/28/I1) (1(281(0-LCDRC (((11)189 0.00)159 (((112 U (0.00(313 0010860
2981 -3 19 J1(92301) 2(8(19 12/18,09 12/1(5119 ((1,281 (0 (12810(-LCJDRC (1.01(64 0(.0012 U 0(.002 U (0.0013 U 0.001826
2981(-320 J1(91 YO 1219019 12/18/109 12/15/0(9 0(1/28/Il) 01281 0-LCDRC (((((1(69 0(8)1(74 (1.1(12 U (0.0013 U 0 00843
1981-121 J191 RO 12(8109 12/19/109 12/14/09 (01/28/I0l) (1 2X I(-LCDRC 0.00(79 ((.0(12 U1 ((002 U (0.001443 0,00974
2(81-122 1191 RI1 (1)'10) 12/I18/09 1 -"141((9 01(12811Il) 12I 2810(-LCD RC ((((((60 (((1(2 U (1.01)2 U 0.00(455 1) 007O
298 (-323 1191 R2 (1119 12/18/019 12./14/0(9 02/0(5/Il) (02(151 -LC*DRC (0.001173 00(01235 (((1(2 U ((.0013 U 0.00908
2)99(-324 J1(91 R3 (2(81 9 12/18/09 (2'1I4/(09 0(2/05/10 0(2(05 1 0-LC'DRC ((((1(65 ((1(1276 ((,0012 U (0.00(3 U 0.00941
2981-324DUP J1191 R3 (2(1)9 12/18/09 (2/14/09 ((2/05/10 (12(15 1I0-LCDRC (1(1121(3 00(((271 0.1112 U ((((3 U 0.009.8/
2981 -125 1(9(1J3 121S(19 12/I18/09 12/14/109 02/05/10 ((2051I0-LCDRC (((((219 0(112 U ((,0012 U 0,0013 U 000874
2981I-326 J'19 14 A 1218(19 12/18/0(9 1 2/14/0(9 02/0(5/10 ((21)5I10-LC DRC 0(.01(146 (((102 1 (((1(12 U (((((3 U 1)000/0
298 (-327 J1(91 J5 (2(81(9 12/18/0(9 12/14/09 02/0(5/10 020)5 1 ((-LCDRC ((((1268 (((112 U 0.0012 U ((.1103 U 0,0023
2981-328 19 1J6 1218(09 12/18/0(9 12/14/09' (02/05/Il) ((20(51 0-LCDRC (((((1(91 ((.00(2 U (((1(2 U ((1(13 U (1000846
2981I-329 1(91Ii7 12180(9 1 2/I18/(19 I12/14/09 0(2/05/Il) (121)5 10- LC DRC (1.11(2112 ((.1(12 U ((.0012 U ((.1(13 U 0. 008 57
298 1 -3(.1( 119IP9) 12 18(1') 1 2/I18/09 I12/14/1(9 ((2/05/I)0((2(15 10-LCD RC 0011 0(((12 1 (((1(2 U (1(1(3 U 0 00.835

2)81-36 1l)249 28 S' ( 1.21( (I210 (2(50 2(I(-LC DRC 0.0040)9 OmO12 U (((1(2 U W0(103 U 0112
2991I-337 JI 19681) 1281 0I 1/ 28/I1) 011 210 0~)(2,105/Il) 0120510 -LCD RC (,01()194 ((.00(2 U (((((2 U 0.001485 0 0/03

QUAIATY CONTROL SAMIPLE RESULTS icoe

Mlethod Blank
W(ank R I 01(/2X/Il) 012910-LCDRC
Bllank R2 0(2/05/10 (020(51 0-LCDRC

Standard Reference Miaterial
DORIM-2 rI 01I 28/101 (28 I 0l-CDRC
DORM-2 r2 ((2105/1) ((20510I-LCDRC

C'ertified Value
%/ Recovery
1/ Recovery

Blank Spike Results
L('S RI (1(/28/Ill 012810-LCDRC
Spike
'Y. Rec

LUS R2 0)2/05/Ill (1215101-LCDRC
Spike~

'V. Rec

Page 3 of 4
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/?l iinlYLLE: .I RI.\F.MII.\( I..*. L11(0k I ORY
I 21) \Vc~t 'w~ciiin Hay Road Wa~shiint~lon (:lo~ure Hanford
""qull, . 'll.in ton )S;,42 .\rwenlc Speciition Silldy

(,I (X) - ;S64 WVet \Veiht C onversion T'ahIL
l)I21819anrd SDI)(l18,10

leCeiNedI, 'ollection A\ia.,vi~is .\iialstlcal 1,wIrl
NISI L(ode (lient 11) SIX(, Da.te lDale Da;te Batch ID .*\"h DMA NIMA I

,'lle Wket I I eg L11 g Lwet Illg NWet it, g WCIt

wt. Okrt WIt. OVt. MI \01.
It Oeu / )chuon limit ( II/L) f) ow IF 002 0.002 1)1)03 1~

Replicate Analv~i Results
'9K 1-31I2 J 196F6 121809 1 2, IN 1' 12A 15)9 0I,2X/Il) 01I2,1-LCD)RC 0.1)1I No) 01.00721 0.002 U 111)372 00)147
2)8I - I 2 DU P Ji161 6 12 1 X09 1 2/1I8/09 1 211 509 01/28/I10 012 II- [C DRC 0.00257 000)1736 (1.0? U 0.00)474 0,0167

RPD

191-1-11 1')) R3 111409 111/ 809 1 2'1 109 02,051I1) 02115 11-LCD)RC 0.10M5 0,001276 0002 U 000)13 Ui 0,0091)
()9 1- 2 4DU P .1 1) 1 R.3 121 8)19 1211 X 09 121l (109 0)2,010 I012151-1 (DRC 01)102013 0001278 000)12 U 0,0013 li () 00981

H PD

MIatrix Spike Accuracy
'98l1-3 10 J 192 48 121809 12/18/09 12/I151109 011 28/It) (112810l-LCDRC 0.00199 0(.002 U 0.0012 U 0.0)03 U 0. 008,15
-)81-310) MS
2991-310) MSD

Spike A~mount, NIS
Spike .mount, NISD
%/ Recovery, NIS

%Recovery, NISD
RPD

'98 1-325 J191.13 121 8119 12/18/0)9 12/114/09 (12/115/l) 0)20)510-LCDRC 0.00219 01.0012 U 0.00(2 U 01.0013 U 1).00874
2981-325 MIS
2991-325 MSD

Spike Amount. NIS
Spike %mount, NISD
%/ Recovery,NIS
% Recovery, NISD
RPD

NOTES: Arsenohetaine (AsB)
Dimethylarsinic acid (DMA)
Monornethyarsonic acid IMMA)

Arsenate (V orFs-

rArscnite (Ill or As)

Total Inorganic Arsenic =As"

Total As =Sumn oI'AsB. DMA, MMA, and As"~
Cal =Calculated Value

Method detection limit (IMDL) (or AsB calculated from instrument detect
converted to pag/g using the average sample mass and volume for this p

Concentration less than 3 times the MDL, not valid for data quality contr(
U Not detected at or above MDLshw

NS Not spiked
N Outside Method DQOs for Blank Spikes IS 15ol%), MS/MSD (<- 25%1,), SR

Outside Method DQOs for Duplicates 1<, 25".,)

Page 4 of 4
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QAIQC NARRATIVE

PRO.)J CT: WVashington Closures I Ilantord SIXi 12 I SO' and Sl)( 1t I28101
I1 %RAMETE~R: Arsenic Speciation - Ftal Inorg~anic Arsenic (TIA)
LABORATORY: Pacific Northwest National Laboratory (PNNL) operated by Biattelle, Marine Sciences

L aboratory ( \'SL), Sequim. Washington
N IATI lX: [issue I lomlogenate
SAMNPLE CUJSTODY ['issue samples were received at MSL onl 12/I18/09 and 01,'2811W 0 All samples were
A ND PROCESSING: received in good condition (i.e., no sample containers were broken or leaking). Samples

\vere assigned a Battelle Central File (CF:) identification number ( 2981) and were
entered into the MSL sample tracking and project management system.

SAMPLE PROCESSINC INFORM'ATriON:

NISI, Code: Sl)G 21809: 2981*309-330 SI)G0 12810: 2981 *336-337

Freshwater Fish Freshwater Fish
D)escription: I lomogenate H omogenate

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

Laboratory arrival date 12/1 8/09 01/28/It)

Cooler temperature on arrival I .81C 2.9'C

Extraction Dates: 01/27/10 and 01/28/10

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

METHODS: The tissue homogenate was processed and analyzed for total inorgianic arsenic defined
as the sum of arsenate (V or As5 4-) and arsenite (Ill or As3 4-) following MVSL 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 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 (I IPLC) 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-i. 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.
Thle data for the organic arsenic species were included along with the total inorganic
arsenic determined as the sum of the inorganic oxidation states of 3A- and 5+i. The
quality control evaluated was conducted only on the total inorganic arsenic

Upon arrival at MSL, the wet tissue samples were stored at <-I V0C until samples were
lyophilized. Approximately 500 mg of dried, homogenized tissue was extracting using
deionized water and sodium hydroxide (Na01l1). 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 pg/g dry weight. These concentrations are then
converted back to a wet wveight concentration using the following formnula: wet weight
concentration =dry weight concentration * % dry weight / 100.

QA/OC Narrative Preparation SOP MSL-DOO4 PagelI of 3
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QAJQC NARRATIVE

No FlE: Fihe data for arsenobetaine (AsIA), diiethylarsinic acid (DMA),
nonomethyarsonic acid (IMMA) are reported for intormation purposes only. I he data
are quantitatively determnined, but the NMSL QA program only validates the analytes
requested by the client. [he requested species ot arsenic is the total inorganic arsenic,
wvhich is the sum of the two inorganic oxidation states of 3+ and 5+. The other arsenic
species may be validated upon request. I he quality control review below applies only to
the A s; data.

II0I.DING TIMIES: Wet tissue samples were stored at either 4 'C, frozen, or at < -I 18 C from time of
collection to analysis. I lolding times are 28 days at 4 t: 2 *C and 180 days at < - 18 'C.
D~ry samples in plastic or glass jars may be stored at room temperature for 180 days.
The samples were received 4-5 dlays atfter collection and stored at < -I 18 C and then
lyophilized. With these storage requirements the samples were analyzed within the 180
dlays from collection.

DATA QUALITY CRITERIA (DQC):
Range of Range of SRNI Replicate Achieved Achieved

Analyte Analytical Blank MS/NISD Percent Precisions MD1L MDL
Method Spike Spike Recover (RPD) ()iglg dry (jig/g wet

Recovery Recovery rywt.) wt.)

AsB I IPLC/ICP- NA NA NA NA 0.002 ig/g 0.0006
DRC-MS I/

DMA I IPLC/ICP- NA NA NA NA 0.005 ftg/g 0.001 pIg/g
DRC-MS

MMA IIPLC/ICP- NA NA NA NA 0.007 g~g/g 0.002 jig/g
DRC- MS

7;I IPLC/ICP- 85-I 15%i 75-125% E251Y <21% 0.01 pg/g 0.003 pg/g
l)RC-MS

NA -. Data quality not applicable to the organic arsenic species for 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 I. I1I" 40 CFR Part 136, Appendix B. The only exception is
the MDL determnined for the AsB. which was the instrument detection limit converted
from pig/L to pg/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
111t AN Kq- per analytical batch of 20 or fewer samnles- Two analytical batches are reported for this

data 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 of2O 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-Il15%/ recovery.

QA/QO Narrative Preparation SOP MSL-DOO4 Page 2 of 3
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QAIQC NARRATIVE

REPL.ICATE Laboratory duplicates were analyzed at a frequency ot one each per 20 tield samples or
PRECISION: analytical hatch. T'wo duplicates were prepared and analyzed with this Sl)G. [hle total

inorganic arsenic duplicate was within thle QC criterion of <~25'), RPD. lDue to the low
concentrations ol TiAs, analytical precision was also assessed using the matrix spike
duplicates and were within thle OC acceptance criterion of <-25% ' RPD.

MIATRIX SPIKE THe analytical method requires a matrix spike at a frequency of one per 20 samples or
ACCU RACY: 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.

sTrANI)ARD Vhe standard reference material (SRM) Dorm-? D~ogfish Mussel was prepared and
REFERENCE analyzed with each analytical batch. The SRM is not certified for total inorganic
MiATERIAL: arsenic, hut 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

\landal, B.K., Ogra, Y., Suzuki, K.T., 2003. Speciation of arsenic in human nail and
hair from arsenic-affected area by 11PPLC-inductively coupled argon plasma mass
,pectrometry. Toxicol. Appl. Pharmacol., 189: 73-83.

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

QAIQC Narrative Preparation SOP MSL-D-004 Page 3 of 3
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LOG-N CECKISTReference SOPU MSL-A-01

Central File #: .2c 1 sample No(4 3 Batch: 2- 2.
Project Name: L'77) C f-+ /Z go Project Manager: kJv, ria,

To Be _y LETb ftjeC MAKAO" g!Wtp artrival when pssible)

matrix:. 4-CfiS JL-e WP# ________

Yes 1 o

[Ii -Novy-type Project (requires high-level sample tracking procedures)

[ill [ SDA Samples (see Compliance Agreement Checklist) PM Verification:

[_ LZ ?rilter Samples: 4fut:Entire saim le Half of sample=

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

I] Special instructions.~C 'k -rLC c~~ f+~--

Sample Preservation Instructions: _____________________________

** See LIMS f or archive/disposal information"

TO BE CMPLETED UPON SA WLE ARVALLOGI

Yes NO N/A Indicate in Appropriate Box

F -1~l7] I Custody seal present Seal intact) YES NO

[~IiZ [j]Cooler temperature (acceptable range: 4trC or solids~frozen) ________

(if multiple coolers, note temp. of each) 6_______

LI] ii][jEr roject Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)

Comment/Remedy: _____________________________

[~ ~JZ1Were all chain of custody forms signed and dated?

[I] [II]Were samples filtered at MSL?

Sample condition(s): f lw 011s0113*

Container type: A 0 idOhr

Notes:

CmltdB:Date/Time: jZ/~/ikO

SAMPLE PRESERVATION

[I] Sample(s) were preserved prior to airrival at MSL (noted on CoC /Sample / per PM Instruction)

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

F-1~ Compete PH check required for project (use pH meter and record on pH Record form)

W] Sample(s) were preserved at MSL

Type: [ ] 0.2% HN03 Notes- Lot#t

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

Refrigerate/Freeze Notes:- 14 Ae/ 4 . /

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

Datelime:________________

Storage Shelf:

Batte lle Marine Sciences Labs, 1529 West Sequim Bay Rd. Sequimr, Washington 98362 PH:, (350) 681-4565
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LOG-IN CHECKLIST Reference 504W MSL-A-0O1

Central F le s. 2 F Sample NO) 83 ( Batch- 2<"
Project NomAI /2A'_W 4 ; Proj ct Manager: 2-AT Z- IM.1

TO Be OJ~XR 1W P&OJtCf M4AiA0 (i4Wt r 1 a l whes possible)

Matrix: WP#
Yes NO

EDI El] Navy-type Project (requires high-level samle tracking procedures)

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

I] [ ] Filter Samples; 1 n4ofif9': entire Sample Half of sampl

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

[I] [I] ~Special instructions- ____________________________

Sample Preservation Instrtictions ____________________________

**See LIMS for archive/disposal information"~

TO BE COMPLETq UPON SAMPLE ARPIVALALOG-IN
Yes No NWA Indicate In Appropriate Box

(I] I] I]Custody seal present Seal intact? YES NO
;~ ][T ] Cooler temperature (acceptable range: 4±2*C or solids-.frozen) Z _9

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

[I] [ ] ~ ] Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes. etc)
Comment/Reinedr._________________________

~] 111 [~}Were nil chain of custody forms signed and dated?

[I] , ] [I]Were samples filtered at MSL7

Sample condition(s): .0*Wf6"i*

Container type: W~~Qp i Other:

Notes:

Completed _M Q 2Date/Time: ',~~ 3c

SAMPLE PPESERVATION

[ ] 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; _______________

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

SSample(s)r were preserved at MSL

Type: [ ] 0.2% HN03 Notes: Lot#

El] 0.5%. H-CI (Hg samples) Notes-. Lot#

SRefrigerate/Freeze Notes.- C-

0Oth Notes: I/__ __ _ J __ __ __ __ __ __ ___0_

C pebate/Time: z 5'/ 5O
Storage Shelf:-

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequirm Washington 98362 PH1-360) 681-4565
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