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B, t 1JEILE Il. IRINE Sf1 .I(I:S L.I8ORI It)R Y

I52' W cst 9leq iI Bay\ Road4 %k-dhin4(Ion Closure llanford

Sequhilo. W.'ashiiguln 9183S2 .Arsenic Spczttion Study

(,;,44(N4 - I 1564 SDi 0480609, SD( 818 409. and SD( 1424)09

Rcci~,ed C ollection Anal ,lvsis A\nalytical PCcrclt rotad

NISI Code (Cint ID SI)( DleI Da)te Dalet Batch 11) [Dry Wt AsB DMA \IMA AS, Is

('g 9 tg/g dry pg g pg/g t ry
dIrv wI, wt. dry wt. dry wt. wt.

%ldio /1)wt non Limua 511 I~J 0(1002 0 0015 00(017 00 W Ca.

298 1 - I1II3 19266 SI )(j4184609 (08,06109 07'/28 09) 09/I17 0)9 094 7)9-LI.' IRU 32.7 001)5I0 0.005 U (0.007 U 0. ()) U 0).0 7-?1)

219X I-1 14 J39205 SD1 (8(64)9 048 )6 409 0)7,28,09) OW 17 0)9 (91 709-LCDRC 274 0 197 14005 U 0.0017 U 0.01 U 0 219

2991I- 115 J119269 5 I)( j484609 08,)6/09 0)7129,09 OW/ 1 709 494 74)'- LI. IRU 26.3 4110369 11001666 011)07 U 11.101 0 0606

29X I - 1 I16 JI 9267 St)( ;080609 048/06,/)9 (17/29419 09' 1 7I 09(91 709-L-I)RU 23.4 01. 1 1 () 00015 U 0,007 U 0, 01 U 0) .32

29XI -117 R I J 19292 SD60i48O()O9 09,)6,09 447,100-49 )' 4W7 049 0941 709-1,(D[R( 33 7 (0(727 004(14 0.00)7 U ((.01 U 0.104

29914-1(47 R2 J19292 5[( 184)61)9 048/046)0) 17/319 091'))7 0)9 4(947(1'-! . ) RU 33.7 001(6 0.1457 1)1)17 U 11.111 U 0. 0989

29891-118 J149294 1 4)80X64)9 1(9 (07,10,1') 09/147049 01) 1 709- LCDR 27 6 01 0.0) 10 41 ((.0047 U 4)1) U 0.228

29K4- Il') J4 192B2 SL)( 181(649 1484,449 0)8,013,09 09/147119 094 719-L('DRU 2-5.7 ). 1.34 4,1.42 (1.11(7 U (1)4) U (1165

298XI-12 J4 1492 B I SI)( 48)(6O9 0)X/06/09 0(8403,4'9 49147 4)9 (I'll744'- LD R(. 22.1 0 .439 4)4105 U 0,004(7 U ( 1 U 0I461

2981I-121 J 1492C2 51)1 4484649 4)8t06'49 408/013,09 049/1471)9 (1)7419- L DRC 29.5 ((.1)526 (1.1)4828 0.0047 U 11.1 U (1.0779

2984-1I22 J 192C I SD6i481649 4)8,4)64)9 08143119 09/17/09 01)709-LCDRC 25.4) 44.446 (4.01(5 U 11.4407 U (4.04 U 0 168

2)X I - 12~3 J192FI 4 5 1) 14409 04)1/0 ,)9 4(8/04/049 09/1 7/0)9 01)709-LU 'DRU 22.3 04142 41.00(5 U (0.0017 U (1.444 U 0.424

29814-124 II 92F2 51)114449 (18/l4 4,9 (18,14,44' (49/17'1)9 (14709-LUDRC 25.3 01.53 (0.0045 U 10.0)07 U 11.4()4I U 0,1/175

29814-425 J 192112 SD(;409 44))08/14,049 08/4/409 0(9,/119 014709-LCDRC 27.1) 14.1391 1.18)5 U 1.0)07 U (4.04 U 0.06 /1

298 4-126 J3192113 SD(il8 14(09 0)8/14/109 04/0))9 0917/0)9 (4941709-LCDRC 33.6 4.1)72 0.1)70 41.4)47 U (0.0)1 U (0.0512
29)8 1-1427 J41930)4 5D01449 4)8/144/19 W45i4)' 09'/1 7/09 (49)170)9-LUCDRC 23.8 4).,1)4 ((.1)45 U 11.0)47 U 11.4) U 0.1.26

29)8 1-1428 J193445 SIX448 4449 041/4/4)' 08/0)5,109 09)'/147')09 094 71)'- LU D R 27.3 0(.)339 (4.(445 U 0,007 U 41.1)41 U (0.0559W

2')8 4- 41 RI J1393144 S1(8 14(09 448/14/09 08/0)5/09 019/18,4)9 1)94l8O9-LCIDRC 244.8 (.327 (4.0)15 U (1.11(7 U (1.1 U (0.349

29)814-42') R2 J1 93144 S D(;)81449 014/40)' )8/)5/09 419/418/09 019049-LUCDRC 211.8 01421) ((.1)45 U (1.1)07 U (.1.) U 0142

29891-131) J149315 S M 501114 049 118/14/49 (48/)51)9 (19/4 8/1)9 (1489-L('DRC 26.7 01.1883 04.0)45 U 0.1)07 U ((.4)1 U 0. / 10

29814-14314 .3325 SM4)081449 04/1/049 418/06/09 09/1 8/4)9 01)')84)'-LU DRU' 24.5 (0.0631 0,441)45 U (1(1(7 U (1.1 U 0.,0851

29)91-432 J149326 SD6il814449 1)8/14.19 (18461)9 019/849 0941809-LCDRC 33.2 11.0484 (1.0(1)62 1.1)07 U 0,14.) U 0.(044/

2984-433 J 19)3L2 0)8449 1)8/14/09 (48.4)6/4)9 1(9/418/)9 4)919049-LCDRC 22.4 (.218 0.1)05 U (1.00(7 U ((.4)1 U 0.240

29)91-134 4193L-3 SD(;)9 (41)9 08/414/1)9 4)8,16,1)9 09/18/0)9 019 09-LU'DRU 26.4 441840 (4.1145 U (.007 U ((.1 U (./016

2984-435 34 '3M2 S0184(9 448/14,19 )8/10/0)9 ((9/48/1)9 09'1 XO9-LCDRU 28.6 W14.)47 0.4(0942 0.1)07 U (4.1 U 0(W371

29) 1-1436 34193 M3 S D( 14449 ((8/14/49 148/ 1/)') 09'/18/119 (494 8)9- LUDRC 32.1) 0.0)134 (4.114549 04.0047 U (4.1 U (0.03.59

29)81-1437 .1493 N4 SDI( ;18 41)4 )449 01,0 44,441/9 0)9/18/0)9 01) 49- LU DRU 22.3 0)62(1 (4.1)45 U 41.4)07 U 41.1 U 0 642

29814-438 J193N5 S004)81449 4)8,444)') (91/019 (I'/148/4)9 094 XO9-LCDRC 25.6 (19 4.0477 ((.0)47 U (1.4)4 U 01.254

29)81-139 J149446 SD(1482((49 048/20/09 4)8/412.1)9 09/1 8,')9 0941909-LCDRC 39.4 0.1.)96 41.0)45 U 04)07 U 0.41 U 016

29814-140 1 139447 SD[(iO(82O(49 4(/20/))' (lX/147/49 0(9/18/4)9 (194'- LUDRU 440.9 11.131 0.005 U 0(.0(07 U 0.14)24 (0.01372

298 1-14 J139456 S Dl 082O49 4)8/2)4/4)9 ((8/ 1 7(9 049/18.')9 094 84)9- LU 0RU 22.9 01234) 1)4(5 U 0(4)07 U 4). 041 U 01.252

2981 -442 J149457 SD(14)204)9 11/20449 (18/47 1)9 119/18,1)9 01989-LU'DRU 26.2 0.0842 ((.1(45 U (4.0(17 U 41.1141 U 0.106

291-143 J49466 SD041820)49 448/20/1)9 0)/17/09 01)9/0/49 4)')1849-LCDRC 24.4 01433 11.4115 U (11117 U 0.1 U 0.155

29(81-144 349467 S0(1482149 0)8/20)/09 01/019 1)9/48/1)9 (4941909-LCDRC 29.4 0.0341 ((.0(0596 O017 U 0.04 U (1105 71

QUALITY CONTROL SANIPLE RESULTS .4 vercage 27.4

Miethod Blank
Blank RI (109/47/4)9 01709-LCDRC ((.0)42 U ((.1(15 U 0(.107 U (1.1 U ,VA

Blank R2 149/48/4)9 49849-L'DRU 4.0)12 U (1.1(15 U 1.1)17 U (1.04 U VA

Standard Reference NMaterial

DORM-? rI (09/174)9 09170)9-LUDRC 14.1 0.312 (4.1)07 U 0.1 U /4.4

DORM-? r2 (919/809 (14849-LU'DRU 44.3 1.353 11.0)47 U ((.1)41 U /4.6

Certified Value 16.4 NA NA NA 18.0

%/ Recovery 86% 80%

IV Recovery 817%! 811%

Blank Spike Results
LUCS R1 (('1471(09 114709-LCDRC 2(00 2.0(4 2.004 4.14 101I

LCIS R2 091' 819 I(9(809-LU'DRU 2,004 1.94 4.86 3 79 9.59

Spike 2.004 2.001 2.11( 4.0)1 4400

% Rec 100%! 102% 100%/ 101% 101'!%

% Rec 100(% 97% 93%! 95% 96%

Page 1 of 4
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H I Irl-:L .. IRI.'E S(Il/.\( IS I.IHOR. I FOR V'

1 29 WVest S;equim inlav Road Wad%hington Closure Ihanford

' qun W a hirigtn 99192 Arsenic ~Speciation l udy

;41104 oSI 4564 SI)( 08060119, SI ) Ox I4411), nd SI)( 1442009

Rcceis ed C ollection Analysis A\nalytical Vercent Foosl

M151 C ode ( 1hejit II) SI )(i Da)te IDate D~ate B~atch 11) D~ry WVt A\sI I )MA MI MA As' I IS

11ug ;ig'g (try P91'g Ig/g lpg'g dry
dry wt. sstI. dry wt. (try wt. ss t

If~,j t I Oec( ffi n , ma 4./0.) 04) 42 1 41)5 0 40407 (0 0/ ( d

Replicate Anah~is Resaitls
2)84 - 17 RI J 19292 S1Xi0X069 08,00609 07/30,'09 01Y17091 091 7O9-L(DRC 13.7 0.0727 O)14 1 0,007 U 0,0)1 U Q.14

198 1-1 17 R2 J19292 SDi009 448144W49 071110/49 0917 449 4)94709-LUDRC 33.7 0,40601 0.457 04407 U 0,041 U 0 99

RPD N A N A N A N A NA

24991-129 RI J 19114 SIX;08409 444)4414 449 09!045/09 09,18,09 0941 SO4,l( )RU 2448 04327 40005 1J 04007 U1 04.01 U 0)349

I2M I4-129) R2 J1493 14 51Xi081449 08/1 4449 OX041549 I4/49t 409 09 1809-L(I)RC 210.8 44.1201 0.0441 U 0.4)47 U 0. 44 U 0.142

RPI) N A N A N A N A N A

Matrix Spike Accuracy

2991-120 J 24 13921 B1 S I) 1144609 44444)649 448,43049 449/147'0)9 44917449-1LU [RC 22.1 0 .439 44.0045 U 04.0047 U 0,.041 U 4).461

29444- 4 24MS 449/147449 449417O9-LCD)RC 22.1 2.37 0,.989 4.044 2.99 7.37

2991- 1 24MSD 409174)9 4494 749-LUDRC 22.4 2.45 4.44 4.24 2.96 7.76

Spike Amount, NIS NA NA NA 3.86 NA

Spike Amount, NISD NA NA NA 3,97 NA

%Recoverv, MIS NA NA NA 77% NA

% Recovery, MISD NA NA NA 76% NA

RPD NA NA NA 1% NA

2991-137 34 93N4 SDi0S4) 449 4)8/14/409 084/11409 049/14/449 4494 449-LCI)RC 22.3 0,.620) 0.005 U 0.0047 U (0.401 U 0)642

29814- 137MS 049/14/09 491849-LC-DRC 22.3 2.64 1.04 1.4)7 3.34 8. 03

29914- 137MSD 449/48/49 4)914449-LCDRC 22.3 2.72 0,.987 4.46 3.33 8,.20

Spike Amount, NIS NA NA NA 3.9(0 NA

Spike Amount, NISD NA NA NA 3.95 NA

% Recovery, NIS NA NA NA 845% N A

6 Recovery, NISD NA NA NA 845% NA

RPD NA NA NA I % NA

NOTFES: Arsenobetaine 4 AsB)

Dimethylarsinic acid (DMA)
Monomethyarsonic acid 4MMA4

A\rsenate (V or As')

Arsenite (IlIl or As'-)

Total Inorganic Arsenic =As'

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

Cal = Calculated Value

Method detection limit (MDlL) for AsB calculated from instrument detection limit
converted to lig/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 tur Blank Spikes (5 15'/). MS/MSD 4< 25% ,). SRM (< 25%) results

*Outside Method DQOs for Duplicates (< 25%)

Page 2 of 4
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H, I rTEtI.M 4. IRI.AE S(IE.\(I:S L. IROR. I FOR '

5I1) West Sc~imti HBI Road ashington ( Insure Hanford

Seqiit. Wa,-Ititgtuii 99;K 2 A\rseic Spec Latilon StUdy

31604 i I -4S64 Wet Weight (onversion Faible

Rcceti ed C ollection Anailysis \ntlca Total

%151. C ode Clientl ID) SIX1 4Date D~ate D ate Blatch 11) \,,F DMNA NNIA 'Ns IV

P91, (wet llg/g (it '/g 11919 jig1 gwet

wVt. %%et Wt. wet wt. \ket wt. wt.

%fh,, Io Oect' fon I/m %WO(I // o4(m05i 1) 01 01 002 01 003 C at.

_19111-1 I ; I 49266 SD(jXOxO9 0X0,1)9 17 244I)09/1709) 01)1 709-1-(l)R 0 0167 0(001 U 04002 UJ 0 ((0 UJ 0.0227

")91-114 J19265 S4) D( 0 MO (I 09)6 4)9 07,2444)9 449/7 09 0)9 170(9-l.(13R( 0,0)541 0 00 1 U 0.002 Ui 4)003 U 0 0601

2944 -115 J 192644 S[)(C4(4(609 ((N, (46 0)9 0(7 2109 09/17 09) 4)91709-L(D 0)( (.004970) 0400175 0 002 Uj 00(03 U 0,0165

, (M -11 1 h J19267 SIX)104409 09X/06i09 07/29/0)9 0917,09 4)9174)9-I CMR 0)02584 000(1 U 0.0402 U 4((13 U 0.0318

298 1-117 R I J149292 SIXl i0806049 4444 06/09 07110/) 09/17 091 09)1 74)9-.(I)R( (0.0245 00440476 0.0042 U 4)403 U ((0342

298 1 -117 R2 J14)929)2 SIX i)00009 09106,09 4473/4)/9 491709 0(91 70(9-I,(1[)R( ((.0223 4)00129 440042 U (0031 U 0.0326

29)X1 -14 Is J19291 SI)(i0XO4609 OX8440009 07,104)9 09/17049 09)1 74)9-L(4I)R( .4(556 0004(27X (0002 U (0(003 U 00633

2981-11 J 41 192B12 SIDiI)44(6(9 04:)64(09 444,03 409 OW(174) 09(091709-) l_(R ( 0343 0 00363 04002 U (44(43 U 0.0430

_
1
91I-120 24 1912B I SI14440649 08/0 46/091 0(4/043/0') 09147049 09170)9- 1( IIR( 4)0972 04)0041 U 0)4442 U 404)03 UJ 0,103

2981I-1I21 J 1I92C 2 S1)1;44444609 0 44/06/09 (IX/03/049 (49/17'09 (091I7O)9- LC'D)R( 0,0)155 04.001244 4)4)42 U 4)4)03 U Q.0230

2981 I-1422 JI 1 )2C I Si )(14)44609 0/06/09 044/03/4)9 0)9/17/0)9 4)17449- LCR( 04.4)363 0.04)1 U (0.4)42 U 0.0)03 U 0.0423

298 1 - 123 J1(92 F I S1)(; 40 49 ON/ 14/((9 OX,4)09 (09/1TO7 091 )1 74)9 I-CIR 4)089640)00 )41) U 0.002 U 0,0)03 U 0,0956

2994 1 - 1 24 J191 2 SIXOX 144)9 0X!/14 449 04049 049/17 4)9 4)174)9 LI.DR( 4),03447 44 (M0 U 0.002 U (0.40(3 U 4)0447

'()
1

)I- 125 J1(921I12 SIX lOX 14(09 0IX/14 4)9 0X/04/0)9 09147 449 091I7449- LC')R( 00410)6 0,400 1 U (1(442 U (4,)03 U 00166

'2)1)XI-126 J1192113 SMX 14 0 49 0X/ 14.409 09/4/409 049/17/0)9 4)1474)9- LUD1)R( 0.001577 (W4)057O) 40.4)02 U 00144)3 U (1(165

299 1 - 1 27 J1913044 SIX lOX44( (0X/144,09 (0X/05/0)9 09 41) T049 )91 74)9 ,( DR( 4)4)247 0(.004 U 44.0)02 U 4) 0043 U 0.0307

)984- (29 X 1913(05 SIX;O 10449 (0X/14,449 (X/05 4)9 09/417/0)9 )91 709- LUI)R( (4.4)4924 0.00)1 U 4)4442 U (1.4443 U 0(1 52

191)XI-1429 RI J 19314 SDI( 14)9 140)9 08X/144,4)9 448/045/0)9 049/18,0)9 4(14 49-L-CD R( 4)06X1 0,00)1) U (4.0(42 U 4)4003 U 0,0741

291)XI-1429 R2 J193 14 SIX X14449 084/14,09 0IX,05/0)9 (49/18X,09 4(9 X9- L( 0 . 4.4)251I ((IX)I U 4)4)02 U (4443 U 0.0311

291)I- 134) J193415 4)1104144)9 ON4/4 409 4X 05 )9 4(9/4144 09 4491 49-LU DRI. 4)4236 0(4(0) U 4)4)02 U 0.00)3 U 4). (1296

299 1 -4131 J19325 SIX;(414449 (44/144.09 09X 46/49 09/184,09 4)918049-LC4DR( 004155 0))4 U0 444)4)02 U 4)4)13 U 0.01(5/

29
1

)4-432 J191326 SIX)4 1409 (IX/14/0)9 4(440/4)9 09/19X/09 4)94 X(9-LU4R 4)4)4612 (0)10246 ((4)12 U (441(3 U 00(1401

29
1

)4-133 J1 93L2 SIXI4IX449 OX/ 1409 0X8/06/09 049/I14/09 4(94 X49-LCDR( 0.04X9 0.04)4 U 0.4)42 U 0)44W3 U (((549

291-11~44 J193L3 SI)(4)4 1409 0)4/14/0)9 8/046/0)9 4)9/18/0)9 4)94 X9-LCDR 40.4)249 4)4)1 U 0.4442 U (.003 U 0.0279

29 1 (-435 J1493M42 S D60 1(4049 0IX/141(9 08X!144,49 (49/1X/09 (494 X09-LCDR( 4034)06 4)40269 41.0)02 U (1(03 U 0,008

291)44-1436 J191)3 M3 S511(104)9 N444 4 49 4(8/1(4/09 091)8/0 49 0)919O49- LCDR( 4)4)4429 4.4))))76 0.4)02 U 0)44W3 U (0.01/0(

2MXI -4137 J19 I9N4 SD6),404(9 0IX/14409 o944114)9 4)9444449 0)91 H09- LIDR( 0, 38 4)4( 041 U (0.4)02 U (00)03 U 01.144

2M I 4- 3X J193N5 SD(14049 ONX! 14/(9 0X'/11/)9 (09/18X/09 4)14 09-LUDR( ((.)559 ((0)4453 (1.4)12 U 0)0)03 U 00(655

291)44-1439 J149446 51)414)424)49 (44/241/4)9 084/12. )9 (19/4 X 0)9 4(94409-1C L0.00 )44774 4441(1 U 41002 U 4)4)03 U Q04137

29
1

4-140 J19447 SD6((44204)9 084/20/09 0(4/17/0)9 049/I1/0)9 4)94 409-LCDR( (1.4)45344 0.004) U 0,4)442 U tt#((## 0.133

291)44-141 J 11456 SDll 4)424)49 044/244/4)9 O(44 1 7T09 4)9/18/0o9 4)944449-1 I0R4.4526 (4(4(1 U 4)402 U (1.0)03 U (1 05446

291)44-1442 J191457 SIX 4)424)4)1 444/241(19 08/17'(19 (19/4 440(9 094 4449- LC.DR( 040221 0(.44(1 U (4(442 UJ 0,0043 U 41(12NI1

29441-1443 J19 466 S4)14)424)49 0)8/20/0)9 ON4/4 14)9 (49/1 4/09 4)91 449-L( DR. 0.0)321 4 4()4) U 4)4)42 U 0.0043 U (0.0)311

291X1~44 J149467 51)4144420(9 044/20/09 ON4/474)09 09/19/0,49 (494 49-LCDR( (14)1993 00174 (0.00(2 U 41(443 U 0.01/67

QUALITY CONTROL SAM1PLE RESULTS Ae-I' _______________________

Mlethod Blank

Blank R 14)9/17,(19 4)94709-LCIDR( (44)4)46 U (14)4)44 U 0.002 U 4)44W3 U 'VA

Blank R2 4)9/18/049 094 449-LUDRI (((11)16 U (1(14 U (1(442 U 0 0043 U VA)

Standard Reference Ntateriul

DORM-2 r4 (49/17/419 4)91749-LCUDR(

IX)RM-2 r2 ((9/14/0)9 094 4449-L-Ct3

Certified Value
/% Recovery

%/ Recov'ery

Blank Spike Rsults

LUS R 1((9/17 ((9 4(94709-L1iDR

LUS R2 (19/4444(9 ((941809-LC DR(.

Spike
% Rec

% Rec

Page 3 of 4
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Hf. I iTE lI.E31 I MIA lE S('E.\( 1S I HOR, I r0k)Y

152,) We'd Secquun Iav Road N'.ishinglon Closure Hlanford

',cqinit Washingltn '04;82 \ rscni C Npeciation Study

(1(,) 1,X14564 Wet Weieht (ronersion Table

Rccei~ ed Co'llection A\nalysis Analytical Toa

MM.SI Code (lient 11) S I)( D ate Date D~ate Blatch ID) .\sB DMA NIA A\s, AN

oIg'g wet otg/g l'g'g ig/g pglg wet

%%tI wet wt. wet 'At. wet wt. Mt

t 111od O)eteclOt 1.1ii ( 11) 1) 00(055 0 101 0002 003 Cal1

Rplicate Antalysis Reitults

2,)xI- 117 R I J 19292 SI)( 0X0u09 0X8l06(09 07/301109 09/17 09 1191 709-C R 00245 0,.00476 (1002 Ul 0,003 U 0 0342

2991I- 117 R 2 I 1929)2 SlI)( O0(609 ((,06/09 ((71/09 0(9/I 7 09 091I7119- LCDR W0223 0.100529 (0,00(2 U (0.003 U 0.0.326

RPID N A NA NA NA NA

29M 1-129 RI 1 .193114 SI)( iIXI 1(19 (I!14 (X/05/119 09/18/ 09 091 X09-L(DR( 010691 0(((( U 0,0012 U ((.113 U 0,0741

298X1- 129) R2 119114 SI)(i0Xl409 OX/14019 woX,0( 09/1 g/09 091X119-I.CDR( 0,01251 0(.0011 U (0.0012 U (0.0013 U 0,.03/I/

RPD N A N A N A N A N A

vMatrix Spike Accuriacy

1991-120) J 192131I SI)(i(1X0609 08,0)6M9 08,03.09 (09/17 (19 091709-LC'DRC

,29X1- 120MS 0(9/17 0(9 1)91 719-LCDR(

29 I - 1 21MSD ((9/17/09 l)9171(9-L-CDR

Spike Amount, MS
Spike %mount. NISD

%Recoverv, MIS
o% Recovery, NISD

RPI)

2991(-(37 J1I93N4 SI)( 0X14119 ((Xl40(9 o85/1109 (09/I 19 (19189-LCDR(

-1991- 137MS 09/I1X/09 1(91519-L-CDR

2981- I37NISD (19/I X/09 0)91 X09-LCDR(

Spike Amount, NIS
Spike Amount. MSD

. Recosery,NMS
/% Recoverv, NMSD

RPD

NoTES: Arseniohetaitie (AslBl
Dimethylarsinic acid (DMA)

Monomiethyarsonic acid IMMA)

A\rsenate (V or As'

Arsenite 0Il1 or As'I

Total Inorganic Arsenic =As'

Total As -Sum of AsB. D)MA, VIMA. and As

Cal -Calculated Value

Method detection limit (Ni DL) for AsB calculated from instrument detection I

converted to pg/g using the average sample mass and volume for this proje-

U Not detected at or above MDL shown

NS Not spiked

N Outside Method DQOls for Blank Spikes IS 15"o(, MS1MSD I< 25.. SRM I

Outside Method DOOs ('or [Duplicates I<- 25%')

Page 4 of 4
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QA/QC NARRATIVE

PROJ ECr: WVashingtton Closures I lantord
PA RAM ETE R: Arsenic Speciation -T[otal Inorganic Arsenic (TIA)
LABORATORY: Pacific Northwest National Laboratory (PNNL) operated by Biattelle. Marine Sciences

Lahoratory ( MSL), Sequiin. Washington

M ATR IX: [issue I lomnogenate
SAMPLEK cusTODY A\ total of 32 tissue samples were received at MSL in three shipments: 018/06/09,

AND PROCESSING: 09/14/09, and 08/20/09. All samples were received in good condition (i.e., no sample
containers were broken or leaking). Samples were assigned a B~attelle Central File (CF)
identitication number (298 1) and were entered into the MSL sample tracking and

project management system.

SAMPLE PROCESSING INFORMATION:
SD(;080609: 2981 * 1 13-122
SD(;08 1409: 2981 * 123-138

MSL Code: SDC082009: 2981*l139-144

Description: Freshwater Fish I omogenate

Collection dates July and August 2009

Laboratory arrival date 08/06/09, 08/14/09, 08/20/09

Cooler temperature on arrival 2.1. 2.5, and I1.2'C, respectively

Extraction Dates: 09/I17/09 and 09/18/09

Analyses Dates: 09/17/09 and 09/18/09

METHODS: The tissue homogenate was processed and analyzed for total inorganic arsenic defined
as the sumn of arsenate (V or As5+) and arsenite (Ill or As3+) following MSL standard

operating procedure MSL-1-037 ARSENIC SPECIATION USINGi IlIGII-
PERFORMANCE LIQUID CIIROMATOGRAPIIY - 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 h igh -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 deter-mines 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 determined as the SuIM of the inorganic oxidation states of 3+ 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 8C until samples were
lyophilized. Approximately 500 mg of dried, homogenized tissue was extracting using

deionized water and tetramethyl ammonium hydroxide (TMAOI 1). An aliquot of the

Supemnatant is subsequently analyzed [or 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 weight concentration using the

QA/QC Narrative Preparation SOP MSL-D-004 PagelI of3
As Speciation Data Package for SDGs 080609, 081409, and 082009 Page 7 of 47



QAIQC NARRATIVE

fOllowing formuila: wet weight concentration -dry weight concentration *%dry

weight / 100.
H OLDING TIM ES: Wet tissue samples were stored at either 4 "C, frozen, or at < - 18 '(, from time of

collection to analysis. I loiding timnes are 28 days at 4 iz 2 C and I80 days at < - 18 O''

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

[hle samples were received 3- 10 days after collection and stored at <~I - 08C and then
lypholized. With these storage requirements the samples were analyzed within the 180
days from collection.

D)ATA QUALITY CRITUERIA (I)QC):
Range of Range of SRM Rlicte Achieved Achieved

Anlye Analytical Blank MS/MSD PccnVreiin DL NIDL
Aaye Method Spike Spike Peceny Pison (pig/g dry (Itg/g wet

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

AsB I IPLC/IC-P- NA NA NA NA 0.002 .mg/g 0.0005
DRC-MS flg/g

DM-A I IPLC'/ICP- NA NA NA NA 0.005 ptg/g 0.001 p~g/g
DRC-MS

MMA I IPLC/ICP- NA NA NA NA 0.007 flg/g 0.002 p.g/g
DRC-MS

As3+5 IIPLC/ICP- 85-I1I5%/ 75-125% ±251!/ <25% 0.01 pg/g 0.003 pg/g
DRC-MS

NA -Data quality nut 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. 11V 40 CFR Part 136, Appendix B. The only exception is
thle MDL determined for the AsB, which was the instrument detection limit converted
f'romn jg/L to flg/g using the average sample mass and volume flor 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. 'Two analytical batches are reported for this data set. None of the

arsenic species were detected in the method blanks.

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

CONTROL SAMPLE each per analytical batch. The LCS consists of reagents spiked with the arsenic species

(LCS) ACCURACY: of interest that are processed and analyzed with the samples. The LCS samples were
within the QC criterion of 85-115% recovery.

REPLICATUE [Laboratory duplicates were analyzed at a frequency of one each per 20 field samples or

PRECISION: analytical batch. The samples did not contain detectable As I 5 therefore, precision was
assessed using the matrix spike duplicates.

MATRIX SPIKE The analytical method calls for matrix spikes at a frequency of one each per 20 samples

ACCURACY: or analytical batch. A matrix spike duplicate was also added to provide a measure of
precision. The matrix spikes were within the QC acceptance criterion of 75-1 25 %/ for
all total inorganic arsenic spikes.

QA/OG Narrative Preparation SOP MSL-D-004 Page 2 of 3
As Speciation Data Package for SOGs 080609, 081409, and 082009 Page 8 of 47



QAJQC NARRATIVE

A\nalytical precision wa aissesd using the ma trix spike duplicates and were within the

(Aacceptance criterion of- <25111 R 111.

STA N DA RI [ he standard reference material (SRM) [)onn-2 D~ogfish Mussel was prepared and

REFERENCE analyzed with each analytical hatch. T'he SRM is not certiftied for total inorganic

MATERIAL: arsenic, hut certified values are provided for Asl3 and total As. T'he concentrations for

these two species were within the QC criterion of' i25% / di fference.

REFERENCES: Francesconi, K.A. and Kuehnelt, D)., 2004. IDeterr-nination of arsenic species: A critical

review of miethods andi 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.., 2003. Speciation of arsenic in human nail and

hair from arsenic-affected area by I I PLC-inductively coupled argion plasma mass

spectrometry. Tox icol. Appi. Pharmacol.. 189: 73-83.

U.S. EPA. 2000. Method 1632. Revision A (1632A), Chemical Speciation of Arsenic in

Water and '*is by I lydride Generation Quartz Furnace atomic Absorption
Spectrometry.

QAIQC Narrative Preparation SOP MSL-D-004 Page 3 of 3
As Speciation Data Package for SDGs 080609. 081409, and 082009 Page 9of 47
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LOGIN CHECKLIST 
R~eference SOP# MSL-A-001

central File #: f_:)19 Sample NW(s2~ii... Project Manager: )CLr"

TO BE CotAPLETEb BY PROJECT IIANAGER (Prior to arrival when possible)

Yes No arx

~ [jj]4Nvy-type Project (requires high-level sample tracking procedures)

Z] ZI Filter Samples: IAmouint: Entire sample Half of sampl Ic

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

~~ K ] ~Special instructions:_________________________________

Sample Preservation Instructions: _________________________________

Date To Archive: ____________ 
Date To Dispose:___________

TO BE- COPEE UPNSML ARRIVAL/LOC7-IN

Yes NO N/A Indicate In Appropriate Box

K]=K Was a custody seal present?

Was the custody seal intact?

~J[][]Was cooler(s) temperature(s) within acceptable range of 4±2ZC or frozen? 2C

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

K]] [ ] ~] Was Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc)?

Comment/Remedy:________________________________

JaI]lII Were all chain of custody forms signed and dated?

=] ~ I Were samples filtered at MSL?

Sample condlition(s); [_ C ;o Other (explain):

Container type: Teflon Poly Glass Cap. Vial ( ~ ,

Notes:

SAMPE RESERVATION

SSample(s) were preserved at MSL

L ] Sample(s) were preserved prior to arrival at MSL (noted on CoC / Sample / per PM rnstruction)

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

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

If preservation necessary, record Acid Lot#

Type: [ I 0.2% HN03 Notes:__ ____________

K ] 0.57% HC1 (Hg samples) Notes: __________________

Refrigerate/Freeze NtsP~/e.. c-.

Noeer tes: ____________

Copee 
Date/Tlme:______________

Storage Shelf: ~c-

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Seqim. Washington 98362 PH: (360) 681-4565

As Speciation Data Package for SDGs 080609, 081409, and 082009 Page 21 of 47
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LOG-IN CHECKLI5T Reference SOP# MSL-A-OO1

Central File #; '. )'I Snpeos:/3-/ Project Manager:_____________.

TO BE COMPLETED) BY PAOJECT MANAGER (prior to arrival when possible)

Matrix: WP#__________

Yes No

[III [I] avy-type Project (requires high-level sample tracking procedures)

Filter Samples: IAmount: Entire sample Half of sample

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

~Z~ 111111Special instructions:___________________________________

Samnple Preservation Instructions:

bate To Archive:__________ bate To Dispose:__________

TO BE COMPLETED) UPON SAMPLE ARRIVAL/LOS-IN

Yes NO N/A Indicate in Appropriate Box

Li]~Z]Was a custody seal present?

m& w/(s Ia 'c4-

LJWas coo ler~s) temperature(s) within acceptable range of 4±2*C or frozen? o
(if multiple coolers, note temp. of each) C

[I] lZ] ~ Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy: ___________________________________

~ [7k]Were Al chain of custody forms signed and dated?

[I] ; ] LI] Were samples filtered at MSL?

Sample condlition(s): Other (explain):

Container type: Teflon Poly Glass Cap. Vial ~ )c

Notes:

Completed ____________ Date/Time: O .4 (/C

SAMPLE PRESERVATION

Sample(s) were preserved at MSL

SSample(s) were preserved prior to arrival at MSL (noted on CoC / Sample / per PM rnstruction)

I] Random PH checked f or -107. of samples (use dip paper) Sample IDS:________________

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

if preservation necessary, record Acid Lot#

Type: 1 0.2%. HN03 Notes: ______________

0.57% HCI (Hg samples) Notes: __________________

, f Refrigerate/Freeze Notes:.

0II N ot s _ _ _ _ _

Cope YDate/Time :_________

St~rageSef
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LOGIN CHECKLI5T 
Reference 50P# MSL-A-0O1

Central File #; ~i Sample No(s): V~~Y AProject Manaoger:___________

TO BE COMPLETED BY PROJECT MkANAGER (prior to arrival when possible)

Matrix: WP# __________

[es ZI Navy-type Project (requires high-level sample tracking procedures)

[il I] Filter Samples: Amut: Entire sample Half of sample

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

LZ~ 111111Special instructions: ___________________________________

Sample Preservation Instructionls: ____________________________

Date To Archive: D__________ ate To Dispose:__________

TO E CMPETE UPN AMPLE ARRIVAL/LOG-IN \w

Yes No NIA Indicate in Appropriate Box ck' k

Li]L ~ I] Was a custody seal present?' eea &

[Ii] ii] j~'~Was the custody seal intact?

1iI~ [ii] ~ Was cooler(s) temperature(s) within acceptable range of 4t2*Cor frozen? \(2
(if multiple coolers. note temp. of each) 6________

[ZI Li] [IZwas Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?

Comment/Remedy: _______________________________

L~f Iil ~] Were all chain of custody forms signed and dated?

liz [i] jj-'Were samples filtered at MSL?

Sample condition(s): ~ tbl Other (explain);

Container type: Teflon Poly Glass ."iOther,

Notes: Aj'\J ~~~

Completed By: ____________Date/Time: 
?~Icn' M5

SAMPL R SERVATIO0N

SSample(s) were preserved at M5L

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

iz Random pH checked for -10% of samples (use dip paper) Sample Its:_______________

111Complete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lt#

Type: 0.]112%HN03 Notes: _______________

0.5% Ndl (Hg samples) Notes: __________________

R~efrigerte/Freeze Notes: (t Lt A - '<U '

[ ] Other Notes: ___________________

Completed By: Dtle/Time: C/S 
\ 5 -o

Storage Shelf: C - ~ {~ ,~~~~

Batt elle Marine Sciences Labs, 1529 West Sequimn Say Rd, Sequimn, Washington 98362 PH: (360) 681-4565
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Analytical Chemistry Data Package,.'!"
Inorganics Analysis

Project: Washington Closures Hanford
Chromium VI Analysis of Tissue

SDG 081409 (b)
SDG 082009
SDG 091109
SDG 091809
SDG 092309
SDG 093009

PNNL Project No. 56166
MSL CF No. 2981

Pacif ic Northwest
'JA~ IKR 1G C -

Marine Sciences Laboratory
1529 West Sequimn Bay Road

Sequim, WA 98382
PM: Jill Brandenberger

(360) 681-4564
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t? 111411E 11t 1 RI \E.VCIIL\ -S I e OR ITR 1

'.ckjmmn. \V~i-hin,.lon 9IX 32 W~asinagtonl ( Io~tire HaI~nford(04 61 -4 64 ChIroimiumi VI) Study I,, 11q, Fi-,sil
SDloXI 1049(b), SDlt 098009. sixtg log 0. SI)( 19 81, I( 02309, 111d S) i' 4

R~CCc~vCd ( ollkectuon \(dys Anlolcal I'erc'cntMIi 4 Code ( icliII 11) SIX Dal Dat I.te Dm)e Hlatch ID) Dry Wi r VI Cr Vi

I~ rv m, . (;gwet \%I.'

I - 11 JIOIM 2 S D( 0.41409 40X'! 149 1 OX, 046.09 MI 2514) 41251t-IACR 22.4 0.471 U 0.127 U1208 -1- ')4 .1193L3 ')[);(18bo 14090/4 0) oSM(6.4)9 (4) 2510 012-510-1-(DRC ' 10.1 4.47!1/ U 0.27 U1,,)x I - I ; 1 11 91N2 SI)(18 1409 0X' 14,09 ttX/ I (,4) 44) l2 5,10 04 125 10-i.(1)R( 8.6 0.471 (1 0.127 U-198 1 -I )() 1191\11 SM(;08140)9 0tX/ 14.49 tX/ I wg) 4)9 2 i2'I 1) 0 12 5l10-1(I ) RC~ 11.0 0.471 UJ 0. 127 t1'298 1 -137 .1193 N 4 SIXUt108 1409 08/14/1) (t8/I11 09 0I ;25/1It) 125 1 0 IDRC 22.3 0.171 U3 0.127 U2' )811 I17R2 J I 3N41I11) SID( 181.409 OtX/ 14409 048/Il 09 o41,25 1)) 44 125 1 ()-LCD'[RC 22.3 0.485 04. 10821 )X I. -I8i I 1 1 1N 5 SI)( 4081409 0)8,14049 0t8! 11)') 4)1 25o 1 41 514-LCDIRC 215.6 0.471 Uj 0t.127 U1981 -139 119'446 SI)(;0821109 ((8/21)09 tx/I12 )9 4 1/25; 10 (4)25 !1 -LCI)RC 19.4 40.471 U 0I1.127 UI (X I-140) .119447 51)4 0X2009 08/'20/0)9 08'/ 17T09 01P 2 5.14l o40125 1 )-,CDRC 441.9 0.471 (U t0.127 U'914 1 -141 J 19456 S N i081009 44X/20i4) 08' l 7 09 1 1,;5 4 1 15 1l0-I..C ~ 22.9 1 .06 0.241'9X 1-142 .119457 SIX i082009 04820' IN 0X8/17 0)9 441/2511 ' 1)0125 1 0-L('DRC 26.2 (1.47! Ui 0.127 U"IN IX - 143 .1 1946h SD( i0X2109 t08/20iO9 OX!/17 (19 0 1 /25/10 0)125 1 1)-LCDRC~ 24.1 1.20 0.289),41 -144 110467 SlD(oX)200(9 08/20'.;09 08/17 1)9 0L/'25/10 0 125 10-I.CDRC -29.1 0.471 U 0).127 U1-'94l 1 6 .119'476 51)4 091 149 049/I1 09 049'0)3M9 01/25/10 4) 125 1 0-LU D)RC 27.6 4.47 I U 0.127 U198 1 - IXS .119)477 1X;09 114)1 049/I11!09 0)9' 03. 19 011 25i. 0125 1' 0-,('DR(- .3).2 0.471 U 0.127 11941 -I 9 .119497 SI)(i09I 49 09/1)!!0 49 t09/03!09 0 1 /25'1 1) 0125 10-LC1DRC 4.4 (.471 U 01.127 U22'081-191 .1194x6 SlX(;091 109 09/I14409 094)03/09 0 1l./51;I0 t) 125 1 0-(R(' 34.0 0.471 U 0.127 U2'x113 .119'497 SI)(419II119 049/I11) 09.0809 0I 125' 10 t0 125 10-11 1)RC 14.4 01.471 3 J 40.127 [3J1081I-196 .119496 SLNt;09 114)9 09/Il1/09 4)9,08X. 449 (I125/I10 0)125 1 4-L(DfR( 26.6 0.654 I I1741981I-1I98 JI '4B7 51.16191109 (49'/ I449 0)9,08,,09 1 /25/10 0)125 l1 -. (I[)RC 32.6 0.472 0.154198 1-2410 1194138 SI)(41 1109 09/1l 1)9 049/0X/09 4,25''101) (125 1 0-LU(DRC 319.1 (1.471 U (.127 U,,)X 1 2401 II 94(8 SI)(49 11449 09/I11)09 0)9/4)9/0)9 ()1/2 22'10 01122 1 0-LC DRC 2 5.6 4.47! U (4.127 U2' 4XI-202 1 194( 9 NI)(i09114)9 4(9d! 119 09/409.419 0122 10) 0 12210-[. U )RC 12.6 0.471 LU 0.127 (1J1981I.203 11)5403 SD64)91809 0t9i I8i(09 049/10,09 0()I/22/'l0 012210-L( DRC .31. 1 0.471 U 0.127 LII0 -24) i944 SUt 180 41X) 4'1419 I2.I)412 0-1-( DRC 37.9 4.47! U 0.127]981 -20l4 R2 .I 9504DU P S1)4 4)9184)9 09/!18/09 049/I10)/09 01 /22/10 0)122 1 0--CDRC 37.9 0.471 U 0. 127 IT''1081-105 11 ')R I SD649 18419 t09/18/0.9 01/104/109 1,/2 2.'! 1) (1122 10-L-('DRc, 42.3 0.471 U 0.127 U1'81-2406 11 9S RI SD604918419 0)9/I 84)9 (09/ 10(109 0I 1 122/'( 10 4122 10-LCDRC 34.5 0.471 U1 0.127 U'99 1-20)7 1 195T2 S[)(;091 1809) 09/18 109 0)9/14/019 0 1 '2/I (40 12210-1 CDRC -36.7 (.471 U 0.127 U21981 -208 11 95T3 S[)4 34)91 809 09/I18/019 09/14/09 11,2 2.1A 0112 2 10- CDRC 401.2 0.471 U 0.127 Ui2'()x 1 -2019 11 95Y4) 51)091809 0)9/18/019 09! 54)09 ( 122110 (4122 1 0-1-(-DRC 37.7 40.471I U 0.127 1 T'981 -2 10 .1 195X9 SD64091809 0(9/I18/09 049/I15'09 011 22/I1) )122I1-L('DRC .32.2 0.471 U 0).127 12'981-211 J 19'609 SD(;091809 0)9/18/'09 019/15,;09 t1/I,21'0 01122 10-LCDRC 32.9 0.471 LI (0.127 UI'MX -212 J 1961(0 SIG09 1909 0)9/18/09 09/15M49 0 1/22/110 (4122 1 0l1(DRC 318.7 0.471 U 01.127 U2991-213 J1)9629 SD(;092309 0)9/23 '/09 019/16/049 01/~22/10 0 122 10-LCDRC .34.7 0.471 U (0.127 U298 1-2 14 Ji 19628 SDGi092319 09/23/'09 09/I 16/09 01,22,110 0)122 10-L('DRC 28.9 0A.97 0.1432I)XI115 .119639 SD6X092309 049/23.' /09 0)9/16,(09 011/22/10 0 122 10- LCDRC 23.9 0.471 U (0.127 U198XI-21I8 119644) SDU4)92309 (09/23/0)9 09/16/419 (41:22'110 0)122 10-[.(DRC 29.7 (4.471 ti J 0.127 1,,)81-219 J1)9650) SID092309 (09/23;:09 01!7/0)9 01,122,1'0 122 10-[.uD)RU 36.0 0.47! 11 01.127 UNs 1 -210 J 191649 SD6i092309 (49/23.4) 9 0(9/1 7/09 01/122/Il) 4)122 10 -LCDfRC 29.2 (.47!1 U 0.127 U1981 .221J .1196601 SDGI)92309 049!23.;09 O1)7(19 (II ' 22 'I 11 122 1 4-LCDRC 32.0 4.471 U (0.127 U19N 1 -?22 119)659) SL)(;149234)9 (09/23.449 09'/1719 (41 /2'!1 4) 4122 1(1-I-DRC 28. 7 0.582 0.167~'9S 1 -2 3 J I () -i5 SL)(;093049 09/.30/ 09 09i21:0)9 0)1/26/104 41 26 10-1-CDRC 21.7 (.47! UI 01.127 Li-11)x 1 -?4 11 95WV6 S[)( (1931)49 ((9/30/049 4)9/' I. (9 041/26/10 04 1261 04)-(JRC 25.7 0(.471 UI 0. 127 U2'(8) 1- 15 J I OiW7 51X1093009 01.3t)'09 09)21 0(9' 0 1/26/0 0t 1261 l)-LjDRC 19.3 0(.902 (0.174'98 1 -U ?-6 95Wx S[)(;4934)09 09)/3,W09 09/24,09 (41 )6/I0 01 (1261 0-1-[(' 21.4 I.ll 0.24221.8 I 226R2 II '15WXD[UP SDI)60100l9 049!30/0(9 (19. 24, ((9 0) 06 10 (11261 0-1.CDRC 21.4 (.686 (.14729(8 1 - 27 1(1)666 Sf)Go'3009 (093W019 (W19/. 0t (1. 26.10 (4126 1 4-L('DRC ') 2.2.911 (42(12290 1-228 J419'665 S[)(l0934109 09/30/09 ((9/24/09 0 1 26/10 (41 261 0-I(1)RC 2(1. 1.4)5 (.215
QI/ALI'l V CONTROL SAMPLE RESULTS ltoc' 303?
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It I TI l. I. El*l I RINE. ( I/-,*, ChS I..I /?j.lI'U I"R
I~ I WCI SCqiin l)1m, 1?,I

'ocimwn \k\,1L!(eon 9x82 \V;1i'io00ou ( 1-urc'i flanford
lo 8l 4164 1 b-1iiinin \ I Sltnilv in Fish Iissuie

I)( .1) I 10l9). SIx )(~ 9 08 D(009 ) 110 49, sID( M91l809 D) 09 23019 uld sm) i0930019

1Receixed I olleclon .\iiivsjs .\11Nticam Percent\I SI C ode (Cliete ID) "I)G Datme Dlale Dale Bat~ch HI) IDry Wt Cr VI Cr I

Methiod Blank
Think R I 01,25,A0 012510-L(I)RC 0.471 11 0.127 11Think R2 1 / ' : 1)) 012210-L( DR(' 0.471 11 0.1I27 101:17k R3 1(0, 60 0 1 3610- 1 I)RC 0.471 1i 0. 27

Sa ora tory (Control Sai 0 le
( S I Cr, 6 01l ]51)) 0)125l1()-[I([)R(' 3161.(S 2 (r f6 (11 22, 10 0I122l10(-[LCI)Rcj '.06I.A S3 Crit 01 26/1) 0 (126 1J-()R 3. 10-

S pike I oncentral i/n 
3.))(0-

-1. Recovecry 
10)5% -%Recovery 
102%%Recovery 
10)3% -

Replicatc Analv~js Results
'98 1-137 .1 193N4 SMM(101409 09/14,09 0(8/I11/0)9 01,25/1 I) (125I )-LUDRC 22.3 0).471I U 0).127 Uj2M 1 - I 37R2 J I 93N4D1 IP SI)( 081409 ((8/14,09 (W/11 09 0II 2510) (11251 ))-LDRC 223 0.485 0). I08

RPI) 
NA NA

'9 S 1--204 J 1 5)14 ')')(;) 1 X109 09/I 8.K09 091/1 W09 1) 1,'- 2/10 )) 12 1 ()IIR 7.91 0.471 1 r 0.127 1!J29 8!1 -2104 R2 JW904DUiP SI)( 09 I 809 09.' I8.09) 09/ 1,0 2I 2/1 7) 012 1' I-IiDRC 37.9 01.471 U 0. 127 U
R111) 

NA NA
29981 -226 J 11) ~)W,8 510)93009 09/30/09 0(9/24.1)9 (1126/I) 0 12610-1 .('[R(' 21.4 1.13 0(.242219K8 126R2 1 1, )iWx8UU p s1)11()t930)1, 09/1)9) 09/24,09 I)1 26/1) 0I 126I10(-[LCDRC 211.4 0.086 0.147

R 11 ) 
NA NA'

\II)IR2 New MDL ((1.6/1O0 11261 0-I.('DRC 30.3 1.52 (1.6))MI)LR3 New MID L o I 26/i) 10)01261 0-1LCDRC 31.3 1.45 0.439\,I[LR4 New MI)L 01 " /6/I1) (1126 1 )-LCDRC 3)0.3 1.49 0.451MI[)LR5 New MI)L MI " 6' /10 0 12 61 )-1-.ADRC 3)1.3 1.37 0.414M[)t.6 New IMI) M/16/1(0 1 61)1-LCDRC 3)0.3 1.62 0.49))\JD)IR7 New MI)1 01,116/I1) (11261 ))-L(CDRC -3)1.3 1.56 (0.474-DR8 New %[)L (W126!1 II (1261 )-LUDRC 30)3 1.57 0.476
.\vcrage 

1.51 0.45851td. I)Cv. 
11.0846 0.1256NID)L(3.143xSD) =0.266 

0.0806RSI) 
5.6% 5.6%

Matrix Spike Accuracy
198 1 -133 J I 19 S)IoXM40') (08/1409 ((8/01) 01I'25'11) ((125Il-I (DR1C 24 01.471 U. .I219 81 -133 MS (Cr 10) 0.1 127
298 1 -133 %,S D (Cr'1 6) 

2.77 -

Spike .\rnotini, \,S 
2.90)S;pike .\rInt~n, XISI) 
2.83"/ Recovery, NIS 
7 3% N -N%Recovery, NrISD 
98%/ -
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I ZOO) 68 1I 4§604 111-0o1ni1in VI Study in Fish lissue
S I)(jO 1)1(h. SI ( )8())9S I)(;()' I 09. SDi0 14 09, l)(092 3119 ard 51)1i(9301)9

R CLCIVed Colletion A\ni lv si S ta vt rca I Perccnt\ISL C ode ( lentII1) SI)(j Da;te Date D~ate Batch 11) DIy VI (( r %] ('r V1

(lugdry I. pg wt wt.1

-'98120 '1 9S(). SIX 091 MoO 09/15.09 09/011 01:ig l~22,:11)0 1122 10- LCIDC 11. 1 0.471 U 0.127 U19141-103 MS ((Cr 1) 
2.95 --,99 1 --'03 'AS D (Cr 16) 
3.26 -

Spi ke Amuount, MS 
3.14Spike Amiount. \lSl 
2.,)7I,. Recovery, MS 
94%

'Reco.,cry, NISD) 
1101%RI'I) 

10% --
2981-223 .11 95\V5 S[)( 093009 019/30/09 0(9,21,09 0W26r/10 ill 26!0-I.(:[)RC 21.7 0.471 U 0. 127 Ui1991-223 MS ((rr'b) 

3.19 --'()91-223 MSD (('r10) 
2.90-

Spike Amount, MS 
2.91Spike Amount, MIS[).9

%Recovery, NIS 
110%%Rccovery, MISI 
99%/-

Standard Reereee Material (mid)
S R M 210)9 (01.25;!10 012510--C'DRC 11 -SRM 210)9 01/;22/ 10 01221 O-1-CDRC NA -SRM 210)9 01/2''6/I1) 01 6l0--C'DRC 0.119
(ertified Value (adjuISIed kur dilution) 

0. 1(
",Recovery 

111% -Recoverv 
NA -%Recovery 

119% -

Qualifiers:

Wet weight de~tection limrit calculated using a percent dry weight o1 26.9%.
Concentration less ihan 3 timres MDL

U Not detected at or above MDL. IMDL reported in value fid
N Outside Method DOOs For Blank Spikes (!5 15%) and MS/MSD (!s 25%) results

*Outside Method DQOs for Duplicates (< 2')
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QAIQC NARRATIVE

P1ROJ~cT: 'Washington Closures I lantord SD(0 1O I409b (partial hatch), SIX 1082009, SIX( 10911 I09,
SD6O9 I809, S[)(092309, and SD( 093009

PA~RAM1ETER: C hromnium Speciation -- I lexavalent Chromium (Cr VI)LAB~ORAT'ORY: Pacific Northwest National Laboratory (lPNNL-) operated hy Biattelle, Marine Sciences
Laboratory (IMSL), Sequirn, Washing~ton

~IATlR IX: lissue I lornogenate
SAMIPLE CUSTIODY [he samples addressed in this narrative were received in six separate shipments. FableAND PROCESSINC: I provides the details for the sample receipt and analysis. A total of 46 tissue sampleswere received at MSL. All samples were received in good condition (i.e., no samplecontainers were broken or leaking). Samples were assigned a Blattelle Central File (C'F)id(ent ification number (29 1 ) and were entered into the MSL sample tracking and

proj ect management system. '[his narrative addressed only part of the SD6O8 1409samples due to an analytical hatch size of 20 samples. See note belowv for sample
numbers addressed in this narrative.

Table 1. Sampe receipt, extraction, and analysis informnation.
SDG: 081409b 082009 91 109 091809 092309 093009N1SL Sample 2981* 133- 2981 *139- 2981*l185- 2981l*203- 298l*2l3- 298l1*223-1 Ds: 138 144 202 (select) 212 222 228Collection 08/06/09 09/03/09 09/10/09
Date: 08/10/09 08/12/09 09/08/09 09/14/09 09/16/09 09/21/0908/11/09 08/17/09 09/09/09 09/15/09 09/17/09 09/24/09Description: Fish Tissue Fish Tissue Fish Tissue Fish Tissue Fish Tissue Fish Tissue

Laboratory
Arrival Date: 08/14/09 08/20/09 t09/l 1/09 09/18/09 09/23/09 09/30/09

Cooler
Temp. 2.5'C 1 .2'C 3.7'C 2.7'C 2.OOC 3.20CExtraction 01/24/10
Date: 01/24/10 01/24/10 01/21/10 01/21/10 01/21/10 01/26/10Analysis 01125110
Date: 01/25/10 01/25/10 01/22/10 01/22/10 01/22/10 01/26/10

METHODS: The tissue homogenate was processed and analyzed for CrVI following a modification
from the Environmental Protection Agency (EPA) Method 6800 Elemental and
Speciated Isotope Dilution Mass Spectrometery. The modification occurs in thepreparation method for the tissue matrix. The tissues were extracted for CrVI followingadaptations from Wolf et a]. (2007). The extracts were then analyzed following MSLstandard operating procedure MSL-1-039 CHROMIUM SPECIATION USING IlIGI--
PERFORMANCE LIQUID CHIROMATOGRALPHY - INDUCTIVELY COUPLEDPLASMA MASS SPECTROMETRY (IIPLC-ICP-MS) IN AQUEOUS, SEDIMENT,AND TISSUE SAMPLES. The operation manual for chromium explicit SIDMS wasprovided by Applied Isotope Technologies and is briefly discussed in EPA Method6800. Peaks are manually integrated for peak area and concentration is entered into theSIDMS software to conduct the isotopic dilution calculations.

Upon arrival at MSL. the wet tissue samples were stored at <-80'C until samples werelyophilized. Approximately 200 mg of dried, homogenized tissue was spiked with
enriched isotopes of 52Cr and 'Cr to correct for interferences and potential
interconversion between the oxidation states of Cr'~ and Cr'. The tissues were
extracted using a NaCOj and NaIlCO; buffer, ultrasonication. and centrifugation. Theextracts were then filtered through a 0.45pm Tetlon syringe to removal particulates andanalyzed by IIPLC coupled with the ICP-MS. Analytical results are reported in t'g'gdry weight. These concentrations are then converted back to a wet weight concentration
using the following formula: wet weight concentration = dry weight concentration *'N
dry weight / 100.

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

IIOLDIN(; IES: Wet tissue samples were stored at -- -0"C upon arrival at NMSL. Method 6800 dues not
providle a holding time for ('rVI: however, it states that samples collected for speciationAnalysis must he isotopically spiked as son as possihle. Due to thle lipid interfe~rence
that occurred in the original method, the samples were isotopically spiked several
months atter collection. I lowever, the storage of'samiples at < -80'C sufficiently inhibitsI ntercon version ot the oxidation states over this period ot'time. Hie results are not
considered significantly impacted by the delay in isotopically spiking the samples.

D)ATA QUALITY CRITERIA (DQC):
Range of Range of 1)5'Rpliat Achieved Achieved

.Analyte Aayia Bln I/SD Prcent Prcsin NDL VIDL
Recovery R~ecovery Recovery (RPD) Wt.)dr (/ wt

('rVI I lPLCICP- 85-1 15"/ 75-125 NA 25% 0.471 pg/g 0. 127 jpg/g
I)RC-M S

NA Fik..ie ta~ndard reference materials certified for CM~ are lot presently availabte.
'Dry Weight NMDL converted to a wet weight MDL using a percent dry weight of 26.9%.

DETECTION uLIurIS: Analytical results were reported to the laboratory achieved method detection limits
(MDL) as determined from the Annual MDL study. The MDLs were determined
aiccording to EPA's "Definition and Procedure for the Determination of the MethodDetection Limit - revision 1. 11 "40 CFR Part 136, Appendix B. Seven replicates of atish (issue were used to generate the MDL for the dry weight concentration. The dryweight is then converted to a wet weight concentration using the average sample
percent dry weight as discussed above. Data were evaluated and flagged in accordance
with the following criteria:

UJ 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 eachBLANKS: per analytical batch. Three analytical batches are reported with no detectable CrVI in
the method blanks.

LABORATORY Laboratory control samples (LCS) were prepared and analyzed at a frequency of oneCONTROL SAMPLE each per analytical batch. The LCS consists of reagents spiked with the isotopically(LCS) ACCURACY: enriched Cr VI and Cr Ill standards for 32Cr and 53Cr. The LCS samples were within the
QC criterion of 85-I115% recovery.

REPLICATE Laboratory duplicates were analyzed at a frequency of one each per 20 field samples orPRECISION: analytical batch. The samples selected for duplication were less than three times theMDL arid not appropriate for evaluation of the data set precision. Precision was
assessed using the matrix spike duplicates prepared with each analytical batch and with
seven replicates of a fish tissue prepared with the third analytical batch.

MIATRIX SPIKE A set of matrix spike duplicates was prepared at a frequency of one each per 20 samplesACCURACY: or analytical batch. The matrix spikes were within the QC acceptance criterion of 75-1251/. except for one MS in batch 0 125 1 0-LCDRC at 73%. Acceptable accuracy for CrVI was demonstrated by the L-CS and an aqueous SRM certified for Cr VI. Analytical
precision was assessed using the matrix spike duplicates and was within the QCacceptance criterion of -25% RPD except for the one MS pair (27%). Acceptable
precision was demonstrated on the seven replicate analyses on a non-SDG sample.

OA/OC Narrative Preparation SOP MSL-D-004 Page 2 of 3
MSL Data Package Page 7 of 1029



QAIQC NARRATIVE

sTA.N[)ARD ihe aqueous NisI' standard reference material (SRM) for Cr VI was used to verify the1REFERENCE accuracy of the isotopic dJilution method. This is not required in the method, but was,NIArE R IA L: added to confirm the quantification of the Cr VI species. [herefore, only two of the
three batches contained an analysis of this standard with percent recoveries within 75-
12501' of the certified value for Cr VI.

REFERENCES: U.S. E-PA, 2007. Method 6800, Revision 0 (February 2007), ELEMENTAL AND
SPECIATED ISOTOPE DILUTION MASS SPECTROMETRY, Environmental
Protection Agency.

Wolf, Ruth E., i.M. Morrison, and M.B. (loldhaber. (2007). Simultaneous
determination of Crl!) and Cr(VI) using reversed-phased ion-pairing liquid
chromatography with dynamic reaction cell inductively coupled plasma mass
spectrometry. J. Anal. At. Spectrom.. 22: 1051-1060. DOI: 10.lt)39!b704597b

QAIQC Narrative Preparation SOP MSL-D-004 Page 3 of 3
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LOG-IN CHECKLIST Reference SOP# MSL-A-O01

Central File #:'. ~ 9Y -ample NOWs: //,1 2 - Project maae:A-c.oc 6i
TO BE COMPLETED BY PROJECT MANAGER (prior to ar-rival when possible)

Matrix: ________________

Yes NO

[Z [Ii]Navy-type Project (requires high-level sample tracking procedures)
E ] L ] Filter Samples: IAmount: Entire sample Half of samplIs7[Z [i11Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)
~ ~ Special instructions:

Sample Preservation Instructions:

Date ro Archive;__________ Date To Dispose:__________

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
Yes No N/A Indicate In Appropriate Box

[ii] [jj] Was a custody seal present?

Li] [I] ~] Was the custody seal intact? r,4~ gohpIC 12 "A od SC41'4( . 'irL e ,

~II] E ] [I] Was cooler(s) temperature(s) within acceptable range of 4±2*Cor frozen?/EZI ~ (if multiple coolers, note temp. of each) ;[Ii] I] ~ Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy: _________________________________

7~*~][ii][ii]Were Al chain of custody forms signed and dated)

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

Sample condition(s): =Acptl Other (explain):

Container type: TfoPoyGlass Cap. Vial P/isA. -s

Notes:

Completed________ ____ Date/lme: -0 4_'/% (-

SAMPLE PRESERtVATION

I ] Sample(s) were preserved at MSL

Sample~s) were preserved prior to arrival at MSL (noted on CaC / Sample / per PM Instruction)

[I] Random PH checked for -10%. of samples (use dip paper) Sample Ibs:_______________

EllComplete PH check required for project (use PH meter and record on PH Record form)

If preservatlon necessary, record Acid Lat#
Type: [] 0.2%. HN03 Notes: _____________

0.5%, HCI (Hg samples) Notes:_____________

SRef rigerate/Freeze Notes:

Notes:

Comle yC Date/Time:_ _ _ _ __ _ _ _

Revsed 121608

MSL Data Package Page 26 of 109
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LOG-IN CHECKLIST Reference 50P# MSL-A-OO1

Central File #: 211 \ sample No(s): 1~~~' AProject Manager: 5
To BE COMPLETED BY PROJECT MANAGER (prior to arrival whe possible)

Matrix: WP#
Yes NO

ET] EliNavy-type Project (requires high-level sample tracking procedures)
[I I] Filter Samples. IAm'ount. Entire sample Half of sampl _J
EZJ ~Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)
[Ii][II] Special instructions:

Sample Preservation Instructions:

Dote To Archive: bate To Dispose:

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN \ \ I ~ A~
Yes No NIA Indicate In Appropriate Box 61Ak

[Ii] I~E li Was a custody seal present?""a"

LI] [ I[j Was the custody seal intact?

['7 [ = [ ]Was cooler(s) temnperature(s) within acceptable range of 4±2*C or frozen? \(2
(if multiple coole"s note temp. of each) _________

[I] [I [j7~jwas Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remnedy:________________________________

[j~f L ] [I]Wexe 9!! chain of custody forms signed and dated?

[I] [ii 2"were samples filtered at MSL?

Sample condition(s): * abOther (explain):

Container type: Teflon Poly Glass Q"V.Other: < 1 1
Notes: 4L~o ~.~ ~ bT~.~

Completed By: _______________Date/Time: (a 19soI $

SAMPLE PRESERVATION

[f~Sample(s) were preserved at ML

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

~J Random pH checked for '-10% of samples (use dip paper) Sample IDS:_______________

[ZComplete 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: ________________

[ff r efrigerate/ Freeze Notes: (iLvta A CU' ~ \.)
[Z Other Notes:

Completed By: Date/Time: b5~

Storage Shelf: C ~ -z-/L)'{L

Battelle Marine Sciences Labs. 1529 West Sequimn Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565
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LOG-IN CHECKLIST Reference SOP# MSLAO0

Central File #: 2 '~8I Sample No(s): ,' -20'1 Project Manager CiL/.IA

Matrix: P
Yes No

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

[71][71]USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

EI][1 Filter Samples: I , 48 H6t14*4,

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

[I] ~Special instructions:

Sample Preservation Instructions:__________________________________
**ee LIMS for archive/disposal information"

TO BE COMPLETEO UPON SAMPLE ARRIVAL/LOG-IN
Yes No NIA (initial appropriate box when completed)

LI] 1 [ Custody seal present

III] ~ f~ Custody seal Intact

I1 Cooler(s) temperature (acceptable ranges =water 4*2*C / solid: frozen)
(if multiple coolers, note temp. of each)

I]~ Project Manager notified of any discrepancies or if temperature outside acceptable range?
Commenits/Remedy: ____________________________

~ f~ j~All chain of custody forms signed and dated?

[I] ~ [71]Samples Filtered?

Sample condition(s): UQ

Container type: V

Notes:

Completed 5~T 7) ~ ~Date/Tme: /,/ ~ t5-

SAMPLE PRIESERATION

2 I Sample preserved at MSL

[7]Sample preserved prior to arrival at MSL (noted on CoC ISample Iper PM Instruction)

IJ Random pH checked for -10% of samples (use dip paper) Sample 10s:_ ________

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:

lZ 0.5% HCI (H-1 samples) Notes:

L71 Refrigerate Notes:
SFreeze Notes- A, 6 e/7a- 4 -- IV-

Corn Dt/~e '~/ /5
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LOG-IN CHECKLIST Re~rence SOP#MSLA0O1

Central File #: 2~ i Sample Na(s): 2c~ - 2 /LZ Project Manager_____________

TO BE COMPLETED BY', PROJECT MANAGE1M (prir to sample arrival when possible)
Matrix: P

Yes No

[Fii LI Navy-type Project (requires high-level sample tracking procedures)

F ]I Fii] USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agweement Checklist

FIILII Filter Samples: IAmounN . Entire sample Half of sample _

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

Ill]Ill] Special instructions:

Sample Preservation Instructions:

I .. See LIMS for arch ive/disposal information-

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

LI] ~ [IIICustody seal present

LIII L ] ,W ]Custody seal intact

-~I1 E i fillCooler(s) temperature (acceptable ranges =water: 4±2*C / solid: frozen) ___?_______

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

[Il] ~ ~j] Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:_____________________________

~ LII[II]All chain of custody forms signed and dated?

LII iII 1111Samples Filtered?

Sample condition(s): [ A Other (exlain)z

Container type: Tef1Qrm PoIlk Glass Cap. Wit ~ / .

Notes:

Completed___________ ____ Date/Time:,/"-'o /225

SAMPLE PRESERVATION

b J Sample preserved at MSL

SSample preserved prior to arrival at MSL (noted on CoG / Sample / per PM Instruction)

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

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

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

E ] 0.5% HCI (Hg samples) Notes:

E l Refrigerate Notes:

SFreeze Notes: 2)eo p4t, - (
Ot r Notes:___________________

Completed ;B Datefrime: ' ~ ZZ
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LOG-IN CHECKLIST Rekwence SOP# MSL-A-001

Central File #:9~' Sample Na(s): 2t,3-2-22 Project Manager erQ,~AJ ( -tffi

Matrix: P
Yes No

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

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

Filter Samples: A oqt' . E)itll sa7 Half. of so .k

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

[III LI] Special instructions:______________________________________

Sample Preservation Instructions:__________________________________

**ee LIMS for archive/disposal information"

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG6-IN
Yes , I'l NIA (Initial appropriate box when completed)

11 = I] Custody seal present

LIII ull ~ Custody seal intact

~II 1~ LulCooler(s) temperature (acceptable ranges =water: 4t2*C I solid: frozen) 2. .
(if multiple coolers, note temp. of each) C

[I] [ ] ~1 Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:___________________ _______

4171 ~ [I All chain of custody forms signed and dated?

~IJ~ ~Samples Filtered?

Sample condition(s): AOt~~~~.

Container type Thor- 0"~~~l1 tii

Notes:

Complete:2 '.:, Date~meqy2,J/C /ZL /a

SAMPLE PRESERVAT7ION

~]Sample preserved at MSL

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

L ] Random pH checked for -10% of samples (use dip paper) Sample IDs:_ _________

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

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

L I 0.5% HCI (Hg samples) Notes:

I] Refrigerate N o te :_ _ _ _ _ _

Freeze Notes: r -'

LII Other - 2Notes: ______________________

Completed . DatelTime: 12&

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-0O1

Central File * 29J/ 5aanpl No(s): 2 S -2-1V Batch:

Project Name: A & v "' Project Manager: j

T* NO wr ,W; W MAW L~OSC im owvfo whom uosible)
Matrx __________W#______

E] [] Navy-"p Projeict (reqwres high-level sample tracking procedures)

[) [JUSOA aMples (see Compliance Agreemient Checklist) PM Verification:

2 E ] Filter Sampnlles: j~ 80 saple Half of aq

[ii] E]Freeze dry samples) - samtples will be weighed and placed in ultralow temp freezer (Login Lab)

[i] Ej] Speckal instructions: ________________________

*5ee WAJS for archive/disposal inforniation"

TO BE QCOVMPLb UPON SAMPLE ArRIALAOG-IN

Yes No W/A Indicat in Appropiafte Boxt

Cu~E] Qstody sea present Seal intact? YES NO

~J E ] Cooler temperature (accepable range 4t±2C or solids-.frozen) *

(if mutipl coolers. rote temp. of each) ________

[2 [2 ~ ] Project Manage notified of any custody/login discrepancies (cooler temp. sponsor codes. etc)

'~~II tilltill]Were 2j chain of custody farm signed and dated?

[I] I [I]Were samles filtered at MSL?

Sample condltloe~s) U7777

Container type: alp. vwi

Note5

Samvples) wer preserved prior to rrival at MASI (noted on CCI Sample / per PM Instruction).

E ] Random PH4 checked for -107. of sampls (use dip pape) Sample IDS:___________

[ COmplet pH check requied for project (use pH meter and record on pH Record form)

[2 SMle(s)-Wmr preserved at MSL

TyveE 0.2% 1*43 Nobtes:- Lot#

[2 0.5%. HO (Hg samples) Notes*. Lot#

C. l rerierte i ~ Notes: A -0
Notes: ___________________________________

ca -Date/Tim: $3
5torale ____________________
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