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14 it ItELE .11. IRNENl1EA.'(I [. BIRATI 0k)
I 2 '9 \\ et Sequim B'ay R 'ad \\ashi ngtnn ( Io~ ure III,, ord

;w41) ('X -45 64 "I)(,004 I44'). SI)( ,'414444. and4 six( 4'), ;o')

1(ccci~ cd Coulectio'n \naks'is, .nal\ ical 1'erccni 14,1l
\I'I Co'de ( lient ID) 1I) 1 X4c (mate Dale~ hatch 11) lDrv W1 AVi) DMA NA IA 1k4

fig 9 4I g g dAry 1e 41 fig. 9 jig g1 iy
dry wtr. xt. dry mr. dIrv w . xt'

1/, 1h/, ", / )(,I(,( Imp? 1im It k4/ / ( 44)( 001) 1 0NO4000' 140 / I/-
24441 I 6 .119470 ,D)( 4494 1 109 o9'11 09 090 43.4)9 12 042 49 120209-,(DR( 276 4404796 (04005 U 0,.27X4 044164 0 o)

I444- I 4NIS .119477 'sI X(4411) I 4) 10 9 4 ) 1 44)093440) 12 02 449 1 20209-L(DRU M442 004271 044445 U 4444447 U1 04Of41 1) f,1491
24441- I89 1194847 SI)(i91 14) Ni41 0 49 441.3;,09 12 )20 44)I244249-t.(DIR( 114 404002 1 00i4 11 00047 (U O(4(,4 0 0216

I94 -11) 1 .19446 S) N449401 0(9, 41 1 449 09403 449 12 442 449 1 2424-C) 3.140 4040310 (0005 U (0447 U1 if ( 1 00 4)14.9
1()x4 I - '4.3 .119497 SI)(494 I4lot) 49/11 09 4494409449 12 442 049 1 20249-LC)RU 34.4 0.440 WOOS44 11 1007 UI 0 Of U 4q/2
29X I-196 J349496 NDJ(jo49 144 I 4o) '), r144 (49 o 4') 09 12 442 449 I 2020(-,('DRC' 266 44276 00045 II J 444407 ( 1 404O1 U 0.2198
19941-49S4 J 1941 7 SIX4 i14)I 1091 44')/ 144449 4494444149 12 442/449 I 24209-LI)DR( 32.6 0,.0296 04.0045 U1 000147 U 4401446 0(04)523
2 )X 1-200( J3194B8 4 D60i494 I44') 09/11 0(9 ('44444449 42442 09' I 244249--ADRC 1)3 4444113 (44445 U 444447 U 4.1.4 0 I 4034 7
298 1-2041 .1 194C84 S) 449444) 1 4 10 911.449 44'T09'449 I 2/442'49 I 2049-LCIJC 44.4 44044709 444445 1 J 0,041806 41) 4 f /O 0/0
29814-2442 J3194C9 SIX0 1' 1049 049/ 1/0.9 449449149 1 2.402/09 42442)9- L(:DR(' 15.4) 04.0313 04.0045 U 0.0447 UI 0'.041 U 0 05133
29X4 1 -203 J4 '9503 SI)( 49449 09 41/0,9 091/0 9 12/042/09 I 24209-LCDR 31.1 044444 444445 U 444447 11 J 4044 1 II 10/47
"M41 -2044 .1195(04 S[)( 4') S044' 091 X449 091/ 144,49 12'442'449 I 24249-LC[RC 37 1) 0,04313 444445 U2 0,.007 U 0'4.41[1 Q .0 i33
2)m) 1 -2445 J4 195R I SMI) 491 80449 449/ 1844,49 449'44409 12'443,49 1 2443449- LCDRC 42.3 0,004(784 0,00445 U 0,.0047 U 04.401 U 0 4)98

294 1 -2446 J1915 RO SI 4(4 94) 09/9/09 044) 49'/10/049 1 2,403/)9 244344'-LC'DRC 34.5 44.44363 444445 LI 04.0156 44.440 1.(1 0)04669)
2)98 1 -2447 34i 95Tl2 SI)(i44)I4449 091/4 14X/091 0914/049 12/443/449 2443449- L(DR 36.7 0.0444 04.0045 U 444447 U 0'.041 U Q) 0664
2944 1 -2447 D[I J 4 F 95T2 SDC)109 44 9 ~/18/0'49 091)4/049 12!403/049 4243449- LUDRC 16.7 444445 444445 U 444447 U 4444444 04 4469
2')8 4-2444 J4 1)5r3 S;[)(;449180449 049/14449 049/14 (49 12/4)3.409 I2413449-L(DRC 444.2 44.4)155 000445 U 0,.0047 U 44444 LI 01)3?75
29)8 4-2449 .1 195 Y4 SI));4' 1 S049 44')/18,049 049/45,409 12/03/409 2443449- L(DR 37.7 (44223 44.40445 U 44.0047 U 0'44 0 1 4) .0443
2')8 4-20 44 3495 X9 S 0 5(1904449 049/144/09 449/415/409 12443/449 1203(49- LCDRC 32.2 40.0451 0,00445 U 44.0447 U1 0,014 U 0).,0671
-')X4 4-244 3496449 S[))i O 09/)144')41,/0,9 049/15449 42;,4049 4 244349-LCLDRC' .2.9 4.44279 04.0045 U 4000(7 U3 4444 0 1 4t)40499

29)81 -2 1 2 34 '96444 'SI 4)91 449 44')8 0 49 049/1 509 112. 03/09 I2443449- LDRC 344.7 444422 444445 U 000447 U2 0.0115 4). ?358
2994 1 -2 1 3 3J '9029 51)) 4923449 449,'23 449 449' 16449 12(43/49 2(43449- LUDRC 34.7 44.442244 04.005 U 04.0447 U 0)014304 0)04 74
2981 4-214 4 .1419028 Sf)) 44923449 09/423,0)9 44'/146/0)9 12/443/4)9 2(43449-L(DRC 244.9 44.44464 44.445 U 44.4447 U3 04.4 01 ( 4). 0)6'Y I
29)814-2415 34 19639 S DG04923049 09/23/09 09/146449 12/443/409 2443449-LCD RC 23.9 444395 444445 U 04.0447 U1 444 01 U 4)4461 .
I'44I -28 J4 349'644) SI)X 44923449 09/4234)9 049116449 1 2443/4)9 2443449- LU D R 29.7 04.0154 04.0445 U 0,.0047 UI 4.4 0 12 U 404)374
29K4 I -24 9 3J 19650) S I)) 923049 09'/23/049 091) T0 49 12/4)3/449 4 24)341'-L( DR 36.44 (4.44249) 444445 U 40.4007 1 J 0,4Of U 0449
2984 4-224) 3J 19649 S D(('23449 09'/23,449 449/17 449 12/443/449 2443(49-LC'DRC 2') 2 (0.0694 0,0045 Li 04.407 11 04)f U Q0 49/0)
2981 4-221 J 196644 SD));492309 09'/23 /09 09 1

T0749 12(03/049 4244344'- LUDRU 12.04 (4.4547 0,004(5 U 04.0047 U 04.01421 0.4)828
29)8 1 -222 34 19659 SIX) 44923449 419/23;449 049/174)9 12,103/409 42(4344'-L( DRC 244.7 0.1434 04.0045 U 04.0047 U 0014 U 4) /534

QUALITV CONTROL SAMIPLE RESULTS Avem~ge .17

M1ethod Blank
B3lank R I SD)(60914449 4)1/0,9 1 20(2 449 24)24)9- LUDRC (4.442 U 000445 U 04.0047 U 0444 Of V N
H)lank R 2 Multiple 1 2,4)3/449 4203449- LUDRC' 44.4442 U 40.0(445 U 44.0047 U 04.401 U AA

Standard Reference Material
1)4 RM-2 rI1 SDG(0911049 049/44449 2/042/09 l201209-LC'DRC 14.5 0,40.447 0004(7 U (0(Of U /46
43) RM-2 r2 Multiple 12/03 09 4 24349-LCUDRC 42.7 44.243 44.447 U 0014 U 121)

(Certified Value 16.4 NA NA NA 18.0
'V, Recoverv 848% 811%/
1/6 Recovery 77% 72%

Blank Spike Results
L( S R I SI 4944449 449/44441) 42/02/09 4 24)249-LCDRC - 442 2.444 2.444 4 442 /)0
ICS R 2 Multiple 12/034)9 12(4349-LC'DRC' 1.97 41) 91 4O4 3.847 9 '5
Spike 0014 2.440) 20 4)4 44 444 10
'V. Rie I4011. 1014% I400'/ 140/% 1441%
"/6 Rec 98%! 95% 10)0% 97%/ 98%

Page 1 of 2
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Hil I 1'FI1 .11, IRI; VCI:A~h- Lt I HOR. ItR)
i '2) ',\cI Ne9loiI Bav Road '.a~hjntln ( touirc H~anford

Rcccised o ,lcdtiin \ni','s okllicaI l'crceint I.,,,,
\lS L ( ode C lient 11) SD)( )Ik Me Dte Dlte lialch 11) IDrY'A \,II M)IA\ IA. \ .I

19 9 jig g drx' jig. . jig g jig g kIrv

drv %t k% t drN %%t. drv %%t.%I
fr/i I 1 hi H I/,, ((A/L Lii to' oo i ItI H0 toi 00 toi o/

Replicaite Anl%isI Results
291(- IX/7 I 1 iv() SI D 09I 1109 09/)' 0I19 09,00 09 12 '02 019 1 209-1l.CDRC 2 00127 0 0015 11 0007 1 J01) 1012 0 1) i4o
298,1 -1S I 1 i J1 9WV SIX(i091 109 09)' 1 109 o,0309 (2 1102 09 1120219-I.AI)RC 12 2 0110295 11005 IU 0017 U1 0M1 00 05 of Hi

RPD 106 NA NA N A 6%

'9 1 -'07 11 95F2 SDI))1191(1)9 019/ 19 0)914 09 1 2 03 019 120109-I.1,I)RU 16 7 1104414 0001) 1 (110007 11 0 M If 1)H 00(4
2981-2017D[U If lOST?~ SI)) 191(09 09')1809 0914 09 12 '1 W09 lI019-1,CDRC 16.7 001445 0015 II1 00017 U 0 01014 0.0609

H PD 11% NA NA NA I %

Mhatrix Spike Accuraev
1991-I195 .1195 19 S1)DG1911119 09/111109 109 01309 1 2 012,10' I1229-1 C DRC 216.4 1119S1 010015 U 0,00117 U 01. 01 U 0(117
2991-185 MS 249) 1042 I.X2 4 14 N 87
299 1- 185 M151) 2.9s 0211 1_26 3.X9 5y 30

Spike Amount, NIS 2 43 NA NA 4 87 NA
Spike Amount. NMSD 2.35 NA NA 4.6') NA
%o Recovery, NIS 9(9% NA NA 85% NA
% Recovery, NIlSD 117% NA NA 80%/ NA
RPD 17% NA NA 6% NA

1911-2 10 J]I'5X9 Sf)(;0191X019 09/!) 1,109 09/15 019 12013091')I211319-LADRU 32.2 00.1451 011005 U1 00017 U 01.01 U 010671
2981I-2IIIMS 2.106 1.17 0 9'5 3.1)4 6.22

28121OMSD2.116 0111 1.4') 2.') 5i7
Spike Amount, NIS 2,015 NA NA 4 IIo NA
SpikeAmount, NISD -2.05 NA NA 4 11 NA
IV. Recovery, NIS 98% NA NA 74%/ N NA
"/% Recoverv, NISI) 98%V NA NA 71% N NA
RPD 01Y NA NA 4% NA

NOTES: Arsenobetaine lAsB)
Dinethylarsinic acid (DMA)
Miinorinethyarsonic ac id M MA)

A rsenate IV or As'

Arsenite (III or As' )

Total Inorganic Arsenic As'

Trotal As =Sumn of AsB, DMA, MMA, and As~
Cal =Calculated Value

Method detection limit MD[L ) for AsB calculated fromn i nstrumenmt detectlion I nit
converted to pg,'g using the avrage sample itlassatid volume for this priipect.

U Not detected at or above MDLshoxvn
NS Not spiked

N Outside Method DQOs for Blank Spikes IS 15"%), MIS/%SD I<~ 25% ), SRM (._ 251, results
()utside Method DQ~s tor Duplicates I< 2'1.)

Page 2 of 2
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H~ ITE/LE.11 tRIE S( LE\I IIR>RIiTORY
I S." W'4 \VC-d c'kin Bav' Road %% :shington (Closure Ilaitiord

;60 181 --)564 10)4 9)I)). SIX( ;09 I1809. anid SI)X 092 30)
WI; F WI( il I FABILE

Recei ed 4 ',llcct,,n \iia INis \iI I,) l'cicet A rot
\ISI. Codue ( hent 11) 51)0 i ate late Dlte Btatch ID) DIV 'Vt .\sli DMA NM MA .\S IV

11-14/ wet lieg 9 lgg (111 g \Act 119, g wet

wVt. We~ ('Wt. we~t wt. 'wt. 't

/h (4(111( lli1111t01L 02 0 002 0 003 ?
29118 .O 119476 SDl(149110U' 09)1 11409 0'). 0 41.)' 12 4)2 09' 1 20209- 1- DR( 27,6 0.0220 0002 U 040761 04.00453 011
291189 J 1 19l'477 ',D( 09) 141') 09/1 1 49 0')o43,0' 12402 (49 I 20209'-L(i)RC 30.2 0.04017 000)42 U 0.0047 U 00(03 U 1).02 72
2181-1819 .11)4147 SIX( i4941109 0)9/11,09 )103 0)9 12' 02 4)0 1 '0209-LUl)R 4 3.4 40000869) 0(002 U 00447 U 00)45(02 (1014'.)
2)M1I - 19) 1 I 194116 SI14)' 1049 09/Il 0') 09401109 12 ()2 09 I 20209-LCDRC 140 414)) ( 0002 U 0047 U 44)143 U )0199

2J11 1' 94'97 1,131609) 1049 09/I1I 0') (4)481.49 12 4)2I 1 )') I2)24'-lC(* 1.4A 04)3161 0)4042 Uj 0.0)07 11 0.003 U 1 055/
2)11-196 .119'49)6 SIX) i091 1049 09/11,'09 09/08 449 102 0)9 1 20209- LUD RC 26.6 44,)732 (002 U 0.007 Il 0.003 U 0(1922
181 - I 9S 19)4B7 1)4 49l 1049 09/11,'09 094)08,49 12 02 09 I 2))249-L-CDRC 32.6 0.40965 0A002 U 0.007 U 44 00345 Q.0221

,()x1(2( I -10 144139 S1)4911449 09/11,09' 09,08(11,09 12442,9 1 20209-LUCDR( 1) 3 0.00(218 44.4442 U 000447 U 0,00)43 U ()(01.4
I'MI -2()I J 194(C8 SD(;049 1144' (4)9/11,0 4'()'4) 09 12 4)2/09' 1 '2049-L-CDRC 1 1.44 W004777 W00442 U 40.0)020)4 0.0043 U 0 (1.5
29 '1I-20)2 J 1 94C9 SDI6()9 11449 0(9/1 I.09 09)/09/09 12/0)2/049 24424)'- LUDRC I15.4) 00044471 0(.0)02 U (4.0)07 U 0.4)03 U 01.4)23 7

X'1 I - 20)3 J 1950)3 5 4) 49 I114)9 09/I 1.44' 09 091/09 1 2/02/09 124424)9- LCDRC 3 I.1 04.44264 40.)02 U W00)47 U (4,0)03 U 00(454
29)1I-2444 JI 19504 4 D 491 X0149 (09/)1/049 449'/10(09 1 202(49 I 1249-1 (D RU 37.') (4440118 44.4)42 U 0.00(7 U 04.0443 U 0. 03 08
19811-2045 J 11) 5R I Sf34 09 1119 049/181/09 (09/ I1,4409 1 2/03/09' I 24309-LUCDRC 42.3 04.004331 04.00(2 U (0.0047 U 0.0)43 U 0.0223
,,)11I-20)6 J19'5 R0 Sf34i 9)11)9 049/I11449 0(9/104/09 1 2 (43 '09 I21)34)9- LUDRC 34.5 04.04125 4).00)2 U (4.4445311 0.0043 U 00(299
')X1I -2447 J I 95T2 SD)4149 I11S)9 1)9/IX0 014' 9/1I4/049 12,03/0)9 I 2)34)9-tL DRC 36.7 4441 63 (4.4)02 U 4).00)7 U 44.00(3 U 0.0353

2911-20)7DUI J 195T2 SI)(i49 111(9 4(9/11/4)9 044'!049 42/4)3/4)9 4 24349-L(DRC* 36.7 0,04163 0.00(2 U 0,.04(7 11 (444(3113 (((292
291I-20)1 J) I95T3 Sf34091 1149 09'/ I18/09 049/14/09 I12/043/09 1 20309-LUCDRC 4(0.2 (0.004621 0((14(2 U 0.0)07 U (0.0043 U 00(252
2'11I-2449 J 195 YO4 SI)(;(')114)9 0(9/I11,449 09)/1I5/049 12,'03/0)9 I24434)9- LU [RC 37.7 0,0044139 41.4)42 U (4.00)7 U (4.1403 U 0,04274
291I-21(4 J 195X9 S D( 49 I11(49 09/I11/4)9 049/1 5,09 I2. 43449 I2(434)9- LUDRC 32.2 (4.4145 (4.44(2 U (4.4)47 U (004(3 U 0I 0335
29911I-211 .1196049 S )091 1149 049/I11/09 0)9/15/09 1 2/03)49 24)3(49- L(DRC 32.') (0.009 18 (4.0)42 U 04.0047 U (4.040(3 U 0,01282
'9112 JI 196)4 10 1)' 18049 (09/11/09 049/1 5'09 12,4)3449 120)309-LCDRC 311.7 0(911474 44.1)42 U 4.00)7 U 0.4)4446 fl(0/82

29X1 1-213 J 1h29 Sf304492309 4(9/23449 09/ 16,W)9 11203/09 I120309-LCDRC 34.7 (4.4)4764 ((.002 U 0.0047 U 04.004450) (0,)211
29811-214 JI 19628 SI)(G49234)9 049/23/049 0)9/16/409 12/043.09 I 24309-LCDRUI 211.9 0.0133 41.4)02 U (4.4)07 U 01.4)43 U 0 0323
29)1- 1-215 JI '9639 Sf30923449 (('/23/449 09/I16/449 12.4)03'09 1 2030)9-LCDRC 23.9 (0.00946 0.4)02 U 0.4)47 U 0.0043 U 0.0285
2'191-2)19 J 19644) Sf30923449 449/23.149 09'/16/049 42 143./09 I 24309-LU'DRC 29.7 (4.004459 44.4)42 U 41.0047 U (1.0043 U 1) 0)236
291I-21I9 1I '650 Sf34 49234)9 (0'/23/09' 0)9/17 4)9 124)3/09 124)34)9- LCDRC 36.4) (4.1)4)196 41.0)42 U (1.4)47 U (0.00(3 (U ( 02801
11120 119'649 SD6i)9234)9 0('/23,04' 049'/17409 1 2"0309 120)309-LCDRC 29,2 4.4)202 0.0042 U W4007 U 04.0)03 U 0,03192

299111-221 J 1966(1 S43(1)923419 (('/23/4)9 049/171/09 124'03/0)9 I203(49-L('DRC 32.4) 441)81 (4.44(2 U (1.41(7 U 0.4)43115 ).0.416
29811-222 1)9659 SD0923449 4(9/23/4)9 049/17/09 12.'43/449 I2034)9-LCDRC 211.7 0.0375 44.04(2 U (0.0047 U 44.4)03 U 0.0565

QUALITY CONTROL SAMPLE RESULTS 41,e'r(,ge 3t.7

Method Blank
Blank R I Sf3091 1(9 0)9/111)9 42440209 I 20209-L(UDR (4.4)4)46 U (,1.1 U (4.1442 U 1.003 U V.A
Blank R2 MUltiple I12403/09 I 203449-LCDRC O.(4.)1)6 U (4.0041 U 0.0042 U (1.41(3 U VA

NOTES: Arsenobetaine IAsB)
[)inethylarsinic acid (DMA)
Monomethyarsonic acid M MA)

Arseniate (V or As)

,\rsenite (Ill or As')I

Total Inorganic Arsenic As'

Fotal As Suwi of AsB. [DM A. MNMA. and As
Cal) Calculated Vale

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

U1 Not detected at or above MDL shown

Page 1 of 1
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QAIQC NARRATIVE

l'IO.1 EUF': Washingtoil Closures I I an ford SlD( 109 1 109, 091809, and 092309
PA RAMIETUER: Arsenic Speciation lotal Inorganic \ sen ic ( I 1A)
LABO)RATORY: P~acific North% ,cst National Lahoratory ) PN NI.) operated hy Biattelle, Marine Sciences

L aboratory NI SL ). Seqi n. Washingeto n
,N IAIRI X: 'issue I lonmogenate
S AM P LE C USTO1) Y [issue Samples were received at NISI in three shipments on 09/1 1/09, 019/I15/09, and
AND) PROCESSINC: 09/23/09. All samples were receixed in good condition (i.e., no samnple containers were

broken or leaking). Samples were assigined a B~attelle (Central File (CF) identiftication
nlumber (298 1) and were entered into the NMSL sample tracking and project management
system.

SAIPI.E PROCESSING INFORM1ATION:

X1SL (Code: SDC09I 109: 2981*I186-202 select #s
SD(09 1809: 2981*203-2 12

SD(G092309: 2981*213-222 select #s
Description: Freshwater Fish Ilomnogenate

Collection dates September 2009

Laboratory arrival dlate 09/11/09, 09/I18/09, 09/23/09

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

Extraction Dates: 12,/01/09 and 12/02/09

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

MIETHIODS: The tissue homogenate was processed and analyzed for total inorganic arsenic dletned
as the sum of arsenate (V or As5 +) and arsenite (11l or As3 +) following MSL standard
operating procedure MSL-1-037 Arsenic Speciation using I ligh Performance Liquid
Chromatography -Inductively Coupled Plasma Mass Spectrometry (I IPLC-ICP-MS) in
Aqueous, Sediment, and Tissue Samples. This method was developed from guidance in
EPA Method 1632 for the speciation of arsenic in waters. This method is applicable to
the 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 coIlumn 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), m-onomethyarsonic acid
(MMA), and can be set tip 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 As3m 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 8T uintil samples were
lyophilized. Approximately 500 mg of dried, homogenized tissue was extracting using
deionized water and tetramethyl ammonium hydroxide (TMAOII1). 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 ltg/g dry weight. These
concentrations are then converted back to a wet weight concentration using the

QA/QO Narrative Preparation SOP MSL-D-004 Page I of 3
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QAJQC NARRATIVE

lllowing lorinula: \vc \vcitdit confcenttration d (rv \eiiiht concentration * ,dry
\k eight / 100.

N(- FI: [lie data for :irsenobetai ne (Asli, diiethylarsinic acid (D)MA).
no01nethyarsonic acid (IM MA) are reported for informiationi purposes only. The data
are quantitatively determined, but the MSL QA programn only validates the analytes
requested by the client. Hie requested species of arsenic is the total inorganic arsenic,
which is the sum ot the two inorganic oxidation states of 3 4- and 5 ' . The other arsenic
species may be validated upon request. [he qjuality control review below applies only to
the As ' data.

IIOLI)INC TIMES: Wet tissue samples were stored at either 4 '(', frozen, or at 18 - ('0 from time of
collection to analysis. I folding times are 28 dlays at 4 - 2 'C and I180 dlays at < -I 18 C.
lDry samples in plastic or glass jars may be stored at room temperature for I180 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 ISO0
days from collection.

D)ATA QUALITY CRITERIA (DQC):
Range of Range of SR elct Achieved Achieved

Anal3.te Analtiod Blpik MSpke Percent Precisions MDL MDL
Recov pier Rpevr Recovery (RPD) (pg/g dry (pg/g wet

Reovr Rcvevwt.) wt.)
AsB I IPLC, IUP- NA NA NA NA 0.002 pig/g 0.0006

I)R(C-MS St/
DMA I IPLC/IC'P- NA NA NA NA 0.005 ggg 0.00 1 gg

[)RC-MS
N1MA II ILC/I(CP- N A NA NA N A 0.007 pglg 0.002 pg/g

[)R( -MS
As' I iPLC/IC'P- 85-115%/ 75-125'N t:25 0/ <25% 0.01 lig/g 0.003 pig/g

DRC-MS
IN A tData quality not applicable to the organic arsenic species torthfis pr oject.

D)ETECTION 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 pg/L to p~g/g using the average sample mass and volume for these samples. Data
were evaluated and flagged in accordance with the f'ollowing criteria:

U Undetected at the MDL. MDL reported.

* Duplicates outside the QC sample criterion.

N Spikes outside the QC sample criterion.

MIETHIOD Method blanks were prepared and analyzed with the samples at a frequency of one each
BLAN KS: per analytical batch of 2t0 or fewer samples. Two analytical batches are reported for this

data set. None of the arsenic species were detected in the method blanks.

LABORATORY L-aboratory 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 sanmples were within the QC criterion of 85-115%/' recovery.

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

REPLICAT E L aboratory duplicates wvere analyzed at a trequcnicy (if one each per 201 field samples orPREC:ISION: analytical hatch. Due to an error, the duplicate for analytical hatch 1 20209-I.(L)RC was
conducted onl a Washington Closuires I Ian ford sample that was not selected f'or total
inorganic arsenic analyses. Thie value is reported for the purpose of- meeting the quality
control requiremrent. I'lhe sample dlid not contain detectable As 'thcrcfbore, precision
was assessed using the matrix spike duplicates. Analytical precision was assessed using
thle matrix spike duplicates and were within the QC acceptance c riterion of --25"%( RPDI.

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

precision (as discussed above). D~ue to an error, the matrix spike and dutplicate matrix
spike for analytical hatch 120209-LCI)RC' were conducted on a Washington Closures
I lanflord 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 mnatrix spikes were within the QC acceptance criterion of'75-
125%. The duplicate matrix spikes for analytical batch 120309-LCD)RC 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 [CS was within the QC
criterion; theref'ore, thle 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.

s'UANI)ARD [he standard reference material (SRM) Dorrn-2 D)ogfish Mussel was prepared and
REFERENCE analyzed with each analytical batch. The SRM is not certified flor 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 ±25% difference.

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

G;ong, 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 I IPLC-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 I lydride Generation Quartz Furnace atomic Absorption
Spectrometry.

QAIQC Narrative Preparation SOP MSL-D-004 Page 3 of 3
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LOG-IN CHECKLIST Reierence SOP# MS~IA0

Central File#U: e2'''ISample No(s): /S -20Y! Project Manager: 15-5 44t, 44er) f

Matrix: WP#_________
Yes No

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

E7 I Z USDA Sails (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

liiLII Filter Samples: m tr~ ~l~if qm "i

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

LI]LI Special instructions: __________________________________

Sample Preservation Instructions:

**See LIMS for archive/disposal information-

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

ELI _M L= Custody seal present

[iii ZJ [~ Custody seal intact

L LiiCooler(s) temperature (acceptable ranges =water: 4±2*C / solid: frozen) -.
(if mut/pie coolers, note temp. of each)

FI] i]' Project Manager notified of any discrepancies or if temperature outside acceptable range?
' Comments/Remedy: _____________________________

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

LI~ lIZ Samples Filtered?

Sample condition(s): tl, *,.

Containertype:
Notes:

Completed________________ Datelfimeo // '§I /Y5

SAMPLE PRESERVATION

SSample preserved at MSL

LjSample preserved prior to arrval at MSL (noted on CoC /Sample Iper PM Instruction)

LI Random pH checked for -10% of samples (use dip paper) Sample l0s:___________

[] 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:

0.5% HCI (H6 samples) Notes:

L I Refnigerate Notes:

SFreeze Noteso O Zt Al 4e h-a ./ r-el/a

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequimn Bay Rd. Sequimn, WA 98362 (306) 681-4565
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LOG-IN CHECKLIST Reference SOP# MSLA4)01

Central F ile #: 29?/ Sample No(s): 2 d - 2 / 2.. Project Manager: 4C0-crA, C.4 AJAeZ-.SCl-

TOBE COMPLETEb BY' PROJECTMANAGER: (prior to sample arrival when possible)

Matrix: WPu_________
Yes No

E-1 [= Navy-type Project (requires high-level sample tracking procedures)

F-1I Eli USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

EIZ- j Filter Samples: IAmount.._ Entire sample Half of sam ic

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

LI [II]Special instructions:

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

TO BE COMPLETED UPON SAMPLE ARRIVAL0LO-IN
Yes No N/A (Initial appropriate box when completed)

1111 IT ] II Custody seal present

LI EZ2~1Custody seal intact

~* L ILIICooler(s) temperature (acceptable ranges =water: 4±200 I solid: frozen) 2.9C
(if multiple coolers, note temp. of each) 00

LZII L ~171Project Manager notified of any discrepancies or if temperature outside acceptable range?
- ~Comments/Remedy:_____________________________

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

LI ~ Samples Filtered?

Sample condition(s): -. ,. e Other (explain):

Container type: Teflon Poly. Glass Cap. Vial <9! _AD / .

Notes:

Completed____________________ DateTime:9/<87/9 "2_

SAMPLE PRESERVATION

Fix Sample preserved at MSL

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

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

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

If preservation necessary, record Acid Lot#

Type: LII 0.2% HN03 Notes:

LI 0.5% HOI (Hg samples) Notes:

LI Refrigerate Notes:

Th Freeze Notes: Z)eep Oe- Z2 ?-"

L I o t rN 
a I Noes:

Completed ; Dae/Tie:

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 681-4565
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LOG-IN CHECKLIST Reference SOP# MSL-A-001

Central File #: 2 2)') Sample No(s): 2 13 222 Project Manager 46/('."e

TO0 BE COWMPI'EtE *OGJECTP MAIN GtEI Qprior, to salple 19 ira/hen pq5Sllk)

Matnix: P
Yes No

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

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

LIIL ] Filter Samples: IAtpoynt,, Ehtlre sani j..k Half of san l

LIII 1111Freeze dry sample(s) - samples will be weighed and placed in Ultra-low temp freezer (Lab# 503)

I] Special instructions:

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

TO BE COMPLETED) UPON SAMPLE ARRIVAL/LOG-IN
Yes . N NIA (Initial appropriate box when completed)

W__1 =IJf Custody seal present

Eli I] ,II]Custody seal intact

~~1LIIII~ Cooler(s) temperature (acceptable ranges =water: 4t*C / solid: frozen) 2.o
(if multiple coolers, note temp. of each) C

~Z 111 ~iI Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:___________________ _______

-~I]lii][~~JAll chain of custody forms signed and dated?

LI ~ I E l Samples Filtered?

Sample condition(s): OlIsjIt

Container type: Tefiorkt , offlev:

Notes:

ComnpletedtS ..' Datefrime 'X & i3C1 L-/C

SAMPLE PRESERVATION

~]Sample preserved at MSL

SSample preserved prior to arrival at MSL (noted on CoC /Sample Iper PM Instruction)

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

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

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

Lii 0.5% HCI (Hg samples) Notes:

SRefrigerate N o te :_ _ _ _ _ _

Freeze Notes: .

Other .,. Notes:

Completed .# 4-DatelTime:/2&

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

Marine Sciences Laboratory
1529 West Sequimn Bay Road

Sequim, WA 98382
PM: Jill Brandenberger

(360) 681-4564



INORGANIC CHEMISTRY ANALYSIS
DATA PACKAGE CONTENTS

Chromium VI Analysis in Tissue
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QAIQC NARRATIVE

PROJECT: WVashington ClIosures I Idnlbrd SD6iO8l4O9b (partial batch), SD6082009, SDIX091I 09,
SD( 091I809. SDG092309, and SI)( 093009

P.ARAMETIER: Chromium Speciation - I lexavalent Chromium (Cr VI1)
LABORATORY: Pacific Northwest National Laboratory (PNNL) operated hy Battelle, Marine Sciences

Laboratory (IMSL), Sequirn. Washington
M ATlR IX: [issue I lomiogenate
SAMIPLE CUS'IoDY T'he samples addressed in this narrative were received in six separate shipments. TableAND PROCESSING: I provides the details tor the sample receipt and analysis. A total of 46 tissue samples

were received at MSL. 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 (298 1) and were entered into the MSL sample tracking and
project management system. This narrative addressed only part of the SDG08l409
samples due to an analytical batch size of 20 samples. See note below for sample
numbers addressed in this narrative.

Table 1. Sample receipt, extra tion, and analyss information.
SDG: 081409b 082009 091 109 09F8-09 092309 093009

M'SL Sample 2981* 133- 2981 *139- 2981*l185- 2981l*203- 2981 *213- 2981l*223-
1Ds: 138 144 202 (select) 212 222 228

Collection 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 09/21/09

_______ 08/11/09 08/17/09 09/09/09 09/15/09 09/17/09 09/24/09
Description: Fish Tissue Fish Tissue Fish Tissue Fish Tissue Fish Tissue Fish Tissue
Laboratory

Arrival Date: 08/14/09 08/20/09 09/I11/09 0)9/18/09 09/23/09 09/30/09
Cooler
Temp. 2.5 0C 1.20C 3.70C 2.70C 2.0'C 3.2'C

Extraction 01/24/10
Date: 01/24/10 01/24/10 01/21/10 01/21/10 01/21/10 01/26/10

Analysis 01I/25/ 10
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 the
preparation method for the tissue matrix. The tissues were extracted for CrVI following
adaptations from Wolf et a[. (2007). The extracts were then analyzed following MSL
standard operating procedure MSL-1-039 CHIROMIUM SPECIATION USING I 101-I-
PERFORMANCE LIQUID CHROMATOGRAPHY - INDUCTIVELY COUPLED
PLASMA MASS SPECTROMETRY (IIPLC-ICP-MS) IN AQUEOUS, SEDIMENT,
AND TISSUE SAMPLES. The operation manual for chromium explicit SIDMS was
provided by Applied Isotope Technologies and is briefly discussed in EPA Method
6800. Peaks are manually integrated for peak area and concentration is entered into the
SIDMS software to conduct the isotopic dilution calculations.

Upon arrival at MSL, the wet tissue samples were stored at <-80'C until samples were
lyophilized. Approximately 200 mg of dried, homogenized tissue was spiked with
enriched isotopes of 52 Cr and 53Cr to correct for interferences and potential
interconversion between the oxidation states of Cr3* and Crb'. The tissues were
extracted using a Na2C0 3 and NalICOA buffer, ultrasonication. and centrifugation. The
extracts were then tiltered through a 0.45pm Teflon syringe to removal particulates and
analyzed by FHPLC Coupled with the ICP-MS. Analytical results are reported in Vg,'g
dry weight. These concentrations are then converted back to a wet weight concentration
using the following formula: wet weight concentration =dry weight concentration *%
dry weight / 100.

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

II1OLI)ING TIMES: Wect tissue samples were stored at < 0C upon arrival at rMSL. Method 6800 does notprovide a holding time for ('rV; however, it states that samples collected for speciation
analysis must be isotopically spiked as soon as possible. lDue to the lipid interference
that occurred in the original method, the samples were isotopically spiked several
months after collection. I lowever, the storage of samples at < -8 0 C sufficiently inhibits
interconversion of the oxidation states over this period of time. The results are not
considered significantly impacted by the delay in isotopically spiking the samples.

DATA QUA LITY CRITERIA (DQC):
Range of Range of SM Rpiae Achieved Achieved

Aaye Analytical Blank NIS/M1SD Percen Preplione DL MDL
Retodovier Rpevr Recovery (RPD) (ftglg dry (pg/g wet

. Rcoer _ ecvey t.) wt.)'CrVI I IPLC/ICP- 95-1 15% 75-125% NA ,25% / 0.471 g.g/g 0. 127 pIg/g
D)RC-MS

NA tiss ue standard reterence materials certiied for Cry! are not presetntly available.
' Dry Weight MDL convented to a wet weight MDL using a percent dry weight of 26.9%.

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. Seven replicates of afish tissue 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 critenia:

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 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 III standards for 5
2 Cr and 53 Cr. 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 the
MDL and not appropriate for evaluation of the data set precision. Precision was
assessed using the matrix spike duplicates prepared with each analytical batch and withseven replicates of a fish tissue prepared with the third analytical batch.

MATRIX 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 75-125"N. except for one MIS in batch 01251I0-L('DRC at 73%. Acceptable accuracy for CrVI was demonstrated by the LCS and an aqueous SRM certified for Cr VI. Analytical
precision was assessed using the matrix spike duplicates and was within the QC
acceptance 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.

Q)AIQC Narrative Preparation SOP MSL-D-004 Page 2 of 3
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QAIQC NARRATIVE

sTrANDARD ['he aqueous NIST standard reference material (SRM) for Cr VI was used to verify the
REFERENCE accuracy of the isotopic dilution method. Thlis is not required in the method, but was
NIA UERIAL: added to confirm the quantification of the Cr VI species. Iherefore, only two of the

three hatches contained an analysis of this standard with percent recoveries within 75-
125% of the certified value for Cr VI.

REFERENCES: U.S. EPA, 2007. Method 6800, Revision 0 (Febniary 2007), ELEMENTAL AND
SPECIAT[ED ISOTFOPE DILUTION MASS SPECTROMETRY, Environmental
Protection Agency.

Wolf, Ruth E., J.M. Morrison, and M.B. Goldhaber. (2007). Simultaneous
determination of Cr( Ill) and Cr( VI) using reversed-phased ion-pairing liquid
chromatography with dynamic reaction cell inductively coupled plasma mass
spectrometry. J. Anal. At. Spectrom.. 22: 105 1-1060. DOI: 10. 1039/b704597b
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LOG-IN CHECKLIST Reference soP# MSL-A-0O1

Central File #- 2 9~ 9 / I sample Nos): /3 1 2.Project Maae:Ao,,Z '
To BE COMPLETED BY PROJECT MANAGE (prior to arrival when possible)

Matrix: WP#
Yes Nom Lii Nvy-type Project (requires high-level sample tracking procedures)

[1 p] Filter Samples: IAmount. Entire sample Half of sampITc
[73jJ17311Freeze dry sample(s) - Samples will be weighed and placed in ultralow temp, freezer (Login Lob)
~j [73~]Special instructions:

Sample Preseirvation Instrvctions:

Date To Archive:__________ Date TO Dispose:__________

TO BE COMPLETEb UPON SAMPLE AMRVAL/LOG-IN
Yes NW N/A Indicate In Appropriate Box

[I] ~ [111]Was a custody seal present?
[I] [3]~ ] Was the custody seal intact? E92' Ck p' '-4 PI s1" aw wei .- rl'te5

*C S /0 '-] [31.1LII]Was coo ler(s) temperature(s) within acceptable range of 4t2*C or frozen?
(if multiple coolers, note temp. of each) O

[131 [31 ,~] Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy: _________________________________

7~~3][31] 373]Were all chain of custody forms signed and dated?

[73] ~ [73]Were samples filtered at MSL?

Sample condition(s): (Actal other (explain):

Container type: jTeflon Poly Glass Cap. Vial P/ o/
Notes:

Completed___________ ___ Date/Time: /&X -

SAMPLE PRESERVATION

Sample(s) were preserved at MSL

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

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

(131Complete pH- check required far project (use pH meter and record on pH Record form)

If preservation necessary. record Acid Lot#
Type: [ ] 0.2% HN03 Nsotes:___ ____________

[Z 0.5% HCI (Hg samples) Notes:_______________

SRefrigerate/Freeze Notes:

Notes: __________

CompC y ate/Time:___________

Revsed 121608
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LOG-IN CHECKLIST Ref erence 50P#* MSL-A-001

Central File #:. 2-51< \ Spl No ) I - 4 A Project Manager:' 11
TO BE COMPLETED BY PROJECT MANAGER (prior to arrival when possible)

Matrix: WP#
Yes NO

[I] LI] Nvy-type Project (requires high-level Sample tracking procedures)

[I I] Filter Samples: IAmount: Entire sample Half Of Sample

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

[I] [I] ~Special instructions:,_______________________________

Sample Preservation Instructions: ___________ ________________

Date To Archive:__________ Date To Dispose:__________

Yes No NIA Indicate in Approprite BoX Ckv k

[ E] i T=l Was a custody seal present?' eAd-t 3

fill] III rWas the custody seal intact?

L~ [I fillWas cooler(s) temperature(s) within acceptable range of 4±2*Cor frozen? k (2
(if multiple coolers, note temp. of each) _________

[ii] [ ] [j~ ws Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?

Comment/Remedy:________________________________

[1 f I] I Were all chain of custody forms signed and dated?

[I]LI]FlZ~rWere samples f iltered at MSL7

Sample condition(s); Ktc~p~ab Other (explain):I

Container type: Teflon Poly Glass GroOther:

Notes: A- 19o A.~~y7-. -

Completed By: Q~ ~Date/ime:?'k 4 I'A C

SAMPLE PRESERVATION

L J Sample(s) were preserved atMS

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

Z] 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: L ] 0.2% HN03 Notes:_____________

0.5% HCI (Hg samples) Notes: _________________

[N~ef rigeratFreeze Notes: K A ±i' ( -

Z ] Other Notes: ___________________

Completed By: Dte/Time:_ ________

Storage Shelf: C eLt() (C. ckk

Battlle Marine Sciences Labs, 1529 West Soquimn Say Rd, Sequin, Washington 98362 PH:, (360) 681-4565
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LOG-I CHECLISTReference SOP# MSL-A-001

Central File#U: ~S/ Sample No(s): / 20~' Project Manager~5ei.

Yes No

ED1 =] Navy-type Project (requires high-level sample tracking procedures)

[1l E1] USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

[3] 1] Filter Samples: 5.

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

=1] Special instructions:

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

TO BE COMPLETEb UPON SAMPLE ARPIVALILOG-IN

Yes No N/A (initial appropriate box when completed)

0l M [Z Custody seal present

El] K ]Custody seal intact

~I Z [IICooler(s) temperature (acceptable ranges =water 4*2*C / solid: frozen)3 7
(if multiple coolers, note temp. of each)

[I] El '~~]Project Manager notified of any discrepancies or if temperature outside acceptable range?

' ~ Comments/Remedy: ____________________________

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

[31] ~ [13] Samples Filtered? _____________

Sample condition(s): Qi'.

Container type:_ 
I "~

Notes:

SAMPLE PRESEVATION

J Sample preserved at MSL

111Sample preserved prior to arival at MSL (noted on CoC ISample Iper PM Instruction)

111Random pH checked for -10% of samples (use dip paper) Sample lDS:___________

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:

111 0.5% HCI (Hg samples) Notes:

E i Refrigerate Notes:

Freeze Notesa, ec t 147 Ac /5-~1~2

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

MSL Data Package Page 54 of 109



~-0 )

,a, 0 ) A) 0 )( ) 0 ) (M' . t

13 0 - 0 0O to - O

,- (jr r

In)0 0 0 03 C0 0

c) nc iC ) (f c M El mcf

Ez o ' (o < co < < (c

( E (n E n C ( ncaJ

CL 2(m 01-o 2 m 75 U) -0o U) oD 0 c)

~~~ (n o3 0 ~c3 c

U o )6o - U)U) r -

C c 
c

-@ x aj x 15 a Q

U N N N N N N N N

co 0 w a

F irm, L U. - U- . L U.. U- U.. U.

IU 0. Q. 0. CL 0. 0. 0. 0. CL C

x~~ ~ ~- -6 7 a -

0 0a

(0 -o -
r

0

0 CL

) r ~

z Co4 ma.z !7 (D L
o o cy 2

00

a) 
CO

U CL D 04 cl) C CD ') -

C,) ) (DC

2 X1



T I

o p %0_ __ _ _ 0

166

0.4

4

030

C-4

40 4

00 M0

U C'C

-i I i

305
ED

w 78 2
I-

~~g g z~I~
-J6

QILI

0 U,
5ii



;$-a
4~4;~~--~CD

paw~>~

N.1

C4)
ow0

J(0-

4 C4- V

INI
-6-g

0 _ _

u, -A Fl -

4 V~ >;

- - - - -

C-sa
2 z WA - -

j

iD I- I-



'-v-4

om

0%0

ff) 
0

000

L-.
:2)

A.CA

0<

aw



U CL

I C

- L

'I n1

>4~

0(

atJiii~.
g -L - a" V. ___ ---- _2 _ 1-

1* 6-q 1 1 , 1 Z

I-. u- 
In 0

tl I



U S

ow, IsIt
* 0

-4 3,I ~A
- - - - -~ I~CL

- 7%,

E-. U) 0
00 ~ I (

H C ,

060

1 \-J

(I

To

0-I----- -u

@C~ ~40
01 z * _ ___ - -- -

~ ~ ~(IlU

LL.J

'Cz

Uo lzI

ow

4" A, 0 z

a.O 'oUI~ i~ U 41



-4 0

--4 1. tn

0-

0-4 Ulf -I

UO

US U.

oi~-0 3

JQ(
U~ . ,.U'

00



C,

u 

0

ol

W4 
16U

oig0 I

AI

to,

I-A

o6 i
0 96

>1 0 zUc
Zaw



~ A

96 CL

00 ~t

I-.

L2U

01~

.4."

rA .91: O



Uo)

a Z.)

CA Co

Coo

Cieo
00
I.-J

UU

(i2i
-------------------------------------

-c
Ii -A

0 L

go cU

CA it
uI



0~

0-04

LO))

z~a-

AAd

16 0 c

% IQ$ : 1

C.3 r.n, 46 z

13" 0 5a 0 4

c9 z0 'n1

I- 2) 2



LOG-IN CHECKLISTReeecSO#ML01

Central File M: 29 I sample No(s): Zc' 2- Project Manager:i-xI~ g~~<~t

TO BE COMPLETED BY',PROJEGT MANAGEIW (prior to samnple arri Val when possible)

Matrix: W# _

Yes LI] Navy-type Project (requires high-level sample racking procedures)

U_ "j USDA Soils (or overseas including Hawaii and the U.S. Virgin Islands) see Compliance Agreement Checklist

LiiiLI] Filter Samples: Amu? Etr amle Half of samnl

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

LI = Z Special instructions:

Sample Preservation Instructionls:___________________________________

**See LIMS for archive/disposal i formation-

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN

Yes o NA (Initial appropriate box when completed)

LII _Z E Custody seal present

El X-1 Custody seal intact

-c~3~iZI111Cooler(s) temperature (acceptable ranges = water: 4±2*C I solid: frozen) 2.?C

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

LIII IZI I~I1Project Manager notified of any discrepancies or if temperature outside acceptable range?

7 Comments/Remedy: __________________________

~II [ ] ~33 All chain of custody forms signed and dated?

EZI ~] ~Samples Filtered?

Sample condition(s): 
Ote exli~

Container type: Telr ol ls ap. Vial ,/

SAMPLE PRESERVATION

SSample preserved at MSL

Sample preserved prior to arrival at MSL (noted on CoC /Sample Iper PM Instruction)

LIIRandom 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: 0.2% HN03 Notes:

111 0.5% HCI (Hg samples) Notes:___ ________________

I] Refrigerate Not es _ _ _ _ _ _ _

SFreeze Nts

otrNo tet_ __ __ _

Completed B*Date/Time: 
~

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 681-4565
MSL Data Package Page 66 of 109
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Reference SOP#MSL--"

LOG-IN CHECKLISTPrjcMaae 6 aX fOs C
central File#:______ Sample No(s): 2 13- 22 PrjcZaae_____________

Yes No

[II [Z Navy-type Project (requires high-level sample tracking procedures)

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

Filter Samples: [~ lq*t Ehtire Sma'A j . Hiilf* of _sqn~~I

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

[I] El]Special instructions:

Sample Preservation Instructions:__________________________________
.. See LIMS for archive/disposaI information"

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN

Yes . No NIA (initial appropriate box when completed)

"r-1 =I, I Custody seal present

lIZ [ ] 71 Custody seal intact

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

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

Comments/Remedy:_________________________

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

~jj~J ~j ~7jSamples Filtered?____________

Sample condition(s):

Container type:- ~ (Ib rJI ilf

Notes:

CompletedDateITirmS. JJ/d: /L4'/

SAMPLE PRESERVATION

~]Sample presenved at MSL

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

Random 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 forme)

If preservation necessary, record Acid Lot#

Type: EZ 0.2% HN03 Notes:

0.5% HCI (Hg samples) Notes:

SRefrigerate Notes:

Freeze Note s: _ __ _ __ _ _

LII Other - -2Notes:
Completed - -Datelfime: 

2&
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LO-IN CHECKLIST Reference SOP# MSL-A-OO1

Cenvrlmile#* 29T/ Samiple No(s): 22 -2 -V Batch: 15

project Noma: s~e *vm-7v& Project Manage Srr:g4,4

me OM JioTU L~ to &M+lve when uosabl)

Matri:__________ 'A" ______

Yes No
E] [~3 Navy-"yp Project (requres high-level sample tracking procedtires)

EIJ EJUSbA 5amples (mee Compliance Agreement Checklist) PM Verification:

]Li Filter Samples- 90ei1M entr le. I-laf of Sml

E] EJ Freeze dry samples) - samples will be weighed and placed in ultralow tamp freezer (Login Lab)

E] E] ~~special insltructions: ________________________

smple Preservtion Xnstnwctlas:_ _ _ _ _ _ _ _ _ _

4we LLMS for archive/disposal information-

TO BE COAVLETEb UPON SAMML ARRXALA-O-N

Yes No WA Indicate in Apprprifte Box

EL ] Custody sea present seal intact? YES NO

~iE]~]Cooler tempeature (acceptabl range: 4tZ*C or solids-frozen) A-

(if multiple coolers. note temp. of each) Oc

E] E] ~Project Monager notified of any custody/login discrepancies (cooler temp. sponsor codes. etc)

~~I] Li [III Were d can of custody form signed and doted?

[I] ~ [j]WeMSre aplesfihtre at M5L?

Sa;pl condt~oe(s) Nm:m

Container typw:~O

amples) wer preserved prior to arrival at MSL (noted on C@C/ Sample Iper PM Instruction)

E] Random pH checked for -10%. of samples (use dip paer) Sample I~s:_ _________

L i Complete pH check requred for project (use pH meter and record on pH Record form)

L i sampl(s)-were preservedat MS

TypcL 0.27. HNO3 Note. Lot#

Li 0.5% HCI (Hg sanples) Wotr. Lot#

RergrtNotes: -

bat/Tie: . $3 M 'j/m7~

Storag ________________
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