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BATTELLE MIARJNE SCIENCES LABORATORY
1529 West Sequimn Bay Road Washington Closure Hanford
Sequimn, Washington 98382 Arsenic Speciation Study
(360) 681-4564

Received Collection Analysis Percent Analytical Total
MSL Code Client ID Date Date Date Dry Wt Batch ID AsB DMA MMA As 3 +

5  As
ig/g g±g/g dry jAg/g gg/g pig/g dry

dry wt. wt. dry wt. dry wt. wt.
Method Detection Limit (AML) 0.002 0.005 0.00 7 0.01 Calculated
298 1-73 J1I8K74 04/23/09 04/20/09 05/08/09 31.3 050809-LCDRCO0.00759 0.0241 0.007 U 0.01 U 0.03 17
2981-74 J1I8KF9 04/23/09 04/16/09 05/08/09 29.6 050809-LCDRC 0.002 U 0.0274 0.007 U 0.01 U 0.02 74
2981-75 J1I8K46 04/23/09 04/21/09 05/08/09 26.0 050809-LCDRCO.00978 0.00716 0.007 U 0.01 U 0.0169
2981-76RI J18KH2 04/23/09 04/20/09 05/08/09 30.6 050809-LCDRC 0.002 U 0.0804 0.007 U 0.01 U 0.0804
2981-76R2 J18KH2DUP 04/23/09 04/20/09 05/08/09 30.6 050809-LCDRC 0.002 U 0.0844 0.007 U 0.01 U 0.0844
2981-77 J18K75 04/23/09 04/21/09 05/08/09 33.5 050809-LCDRCO.00631 0.0147 0.007 U 0.01 U 0.0210
2981-78 J I8K73 04/23/09 04/20/09 05/08/09 29.5 050809-LCDRC 0.002 U 0.0402 0.007 U 0.01 U 0.04 02
2981-79 J18KF8 04/23/09 04/16/09 05/08/09 31.2 050809-LCDRCO.00964 0.0286 0.007 U 0.01 U 0.0382
2981-80 J18K92 04/23/09 04/15/09 05/08/09 25.9 050809-LCDRC 0.0139 0.00590 0.007 U 0.01 U 0.0198
2981-81 J18K88 04/23/09 04/13/09 05/08/09 26.3 050809-LCDRC 0.0144 0.005 U 0.007 U 0.01 U 0.0144
2981-82 J1I8K89 04/23/09 04/14/09 05/08/09 27.5 050809-LCDRC 0.0121 0.005 U 0.007 U 0.01 U 0.0121
2981-83 J 18K90 04/23/09 04/14/09 05/08/09 27.0 050809-LCDRCO.00898 0.005 U 0.007 U 0.01 U 0.00898
2981-84 J18KHO 04/23/09 04/16/09 05/08/09 31.8 050809-LCDRC 0.0110 0.0362 0.007 U 0.01 U 0.0472
2981-85 J18KHI 04/23/09 04/16/09 05/08/09 27.2 050809-LCDRC 0.0217 0.0367 0.007 U 0.01 U 0.0583
2981-86 J1I8K91 04/23/09 04/15/09 05/08/09 25.1 050809-LCDRC 0.023 1 0.005 U 0.007 U 0.01 U 0.0231
2981-87 J1I8K77 04/23/09 04/21/09 05/08/09 32.0 050809-LCDRC 0.0121 0.00826 0.007 U 0.01 U 0,0203
2781-88 J1I8K76 04/23/09 04/21/09 05/08/09 30.2 050809-LCDRCO.00958 0.0273 0.007 U 0.01 U 0.0369
2981-89 J1I8K47 04/29/09 04/22/09 05/08/09 26.8 050809-LCDRC 0.0120 0.005 U 0.007 U 0.01 U 0.0120
2981-90 J1I8K48 04/29/09 04/22/09 05/08/09 29.4 050809-LCDRCO.00876 0.005 U 0.007 U 0.01 U 0.00876
2981-91 J1I8K49 04/29/09 04/22/09 05/08/09 27.0 050809-LCDRC 0.0207 0.005 U 0.007 U 0.01 U 0.0207
2981-92 J1I8K50 04/29/09 04/22/09 05/08/09 27.5 050809-LCDRC 0.0136 0.005 U 0.007 U 0.01 U 0.0136
2981-93 J18K31 04/29/09 04/23/09 05/21/09 32.6 052109-LCDRC 0.0125 0.0261 0.007 U 0.01 U 0.0386
2981-94 J18K32 04/29/09 04/23/09 05/21/09 32.0 052109-LCDRC 0.0157 0.0160 0.007 U 0.01 U 0.0317
2981-95 J18K33 04/29/09 04/23/09 05/21/09 33.7 052109-LCDRC 0.0146 0.0216 0.007 U 0.01 U 0.0362
2981-96 J18K34 04/29/09 04/23/09 05/21/09 31.9 052109-LCDRCO.00555 0.0200 0.007 U 0.01 U 0.0256
2981-97 J1I8J94 04/29/09 04/27/09 05/21/09 29.4 052109-LCDRC 0.0168 0.00853 0.007 U 0.01 U 0.0253
2981-98 RI J18J95 04/29/09 04/27/09 05/21/09 27.5 052109-LCDRC 0.0173 0.005 U 0.007 U 0.01 U 0.01 73
2981-98 R2 J18J95DUP 04/29/09 04/27/09 05/21/09 27.5 052109-LCDRC 0.0256 0.005 U 0.007 U 0.01 U 0.0256
2981-99 J1I8J96 04/29/09 04/27/09 05/21/09 26.8 052109-LCDRC 0.0283 0.005 U 0.007 U 0.01 U 0.0283
2981-100 J1I8J97 04/29/09 04/27/09 05/21/09 28.4 052109-LCDRC 0.0136 0.00805 0.007 U 0.01 U 0.0217
2981-101 J18J16 05/06/09 04/28/09 05/21/09 23.8 052109-LCDRC 0.0119 0.005 U 0.007 U 0.01 U 0.0119
2981-102 J18J17 05/06/09 04/29/09 05/21/09 25.2 052109-LCDRC 0.0110 0.005 U 0.007 U 0.01 U 0.0110
2981-103 J18J18 05/06/09 04/29/09 05/21/09 25.3 052109-LCDRC 0.0103 0.005 U 0.007 U 0.01 U 0.0103
2981-104 J18J19 05/06/09 04/30/09 05/21/09 23.9 052109-LCDRC 0.0122 0.00605 0.007 U 0.01 U 0.0183
2981-105 J 18.120 05/06/09 04/30/09 05/21/09 25.5 052109-LCDRCO.00887 0.005 U 0.007 U 0.01 U 0.00887
2981-106 J18K35 05/06/09 04/28/09 05/21/09 35.2 052109-LCDRC 0.0138 0.0191 0.007 U 0.01 U 0.0329
2981-107 J18J79 05/06/09 04/28/09 05/21/09 31.2 052109-LCDRC 0.0154 0.0139 0.007 U 0.01 U 0.0293
2981-108 J18J80 05/06/09 04/29/09 05/21/09 27.5 052109-LCDRCO.00984 0.005 U 0.007 U 0.01 U 0.0098
2981-109 J18J81 05/06/09 04/29/09 05/21/09 28.8 052109-LCDRC 0.0112 0.00629 0.007 U 0.01 U 0.01 75
2981-1 10 .118J82 05/06/09 04/30/09 05/21/09 25.1 052109-LCDRCO.00919 0.005 U 0.007 U 0.01 U 0.0092
2981-111 J1I8J83 05/06/09 04/30/09 05/21/09 29.7 052109-LCDRCO.00933 0.00727 0.007 U 0.01 U 0.0166
2981-112 J18J98 05/06/09 04/28/09 05/21/09 29.8 052109-LCDRC 0.0150 0.005 U 0.007 U 0.01 U 0.0150o

QUALITY CONTROL SAMPLE RESULTS

Method Blank
Blank R1050609 050809-LCDRC 0.002 U 0.005 U 0.007 U 0.01 U 0.005 U
Blank R1052109 052109-LCDRC 0.002 U 0.005 U 0.007 U 0.01 U 0.005 U

Standard Reference Material Data
DORM-2050809 050809-LCDRC 15.8 0.375 0.007 U 0.01 U 16.2
DORM-2052109 052109-LCDRC 16.2 0.390 0.007 U 0.01 U 16.5

Certified Value 16.4 18.0
% Recovery 97% 90%
% Recovery 98% 92%
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BA TTELLE MARINE SCIENCES LABORATORY

1529 West Sequimt Bay Road Washington Closure Hanford

Sequim, Washington 98382 Arsenic Speciation Study

(360) 681-4564

Received Collection Analysis Percent Analytical Total

MSL Code Client ID Date Date Date Dry Wt Batch ID AsB DMA MMA As 35As

pig/g pglg dry 1Lglg p.g/g igg dry
dry wt. wt. dry wt. dry wt. wt.

Method Detection Limit (MDL) 0.002 0.005 0.007 0.01 Calculated

Blank Spike Results

Blank RI 050809-LCDRC 0.002 U 0.005 U 0.007 U 0.01 U 0.00 144

LCS R1 050809-LCDRC 0.002 U 2.04 2.13 3.96 8.13

Spike NS 2.00 2.00 4.00 8.00

% Rec NS 102% 106% 99% 102%

Blank RI 052 109-LCDRC 0.002 U 0.005 U 0.007 U 0.01 U 0.00361

LCS RI 052 109-LCDRC 2.28 2.16 2.03 4.01 10.5

Spike 2.00 2.00 2.00 4.00 10.0

% Rec 114% 108% 101% 100% 105%

Replicate Analysis Results
2981-76RI J1I8KH2 04/23/09 04/20/09 05/08/09 30.6 050809-LCDRC 0.002 U 0.0804 0.007 U 0.01 U 0.0804

2981-76R2 J18KH2DUP 04/23/09 04/20/09 05/08/09 30.6 050809-LCDRC 0.002 U 0.0844 0.007 U 0.01 U 0.0844

RPD NA 5% NA NA 5%

2981-98 Ri J18J95 04/29/09 04/27/09 05/21/09 27.5 052109-LCDRC 0.0173 0.005 U 0.007 U 0.01 U 0.0173

2981-98 R2 J18J95DUP 04/29/09 04/27/09 05/21/09 27.5 052109-LCDRC 0.0256 0.005 U 0.007 U 0.01 U 0.0256

RPD 39%* NA NA NA NA

Matrix Spike Accuracy

2981-75 J18K46 04/23/09 04/21/09 05/08/09 26.0 050809-LCDRCO0.00978 0.00716 0.007 U 0.01 U 0.0169

2981-75 MS J18K46MS 04/23/09 04/21/09 050809-LCDRC 0.002 U 1.75 1.90 3.61 7.25

Spike Amount, MIS NS 2.00 2.00 4.00 7.99

% Recovery, MIS NS 87% 95% 90% 91%

2781-88 J1I8K76 04/23/09 04/21/09 05/08/09 30.2 050809-LCDRCO.00958 0.0273 0.007 U 0.01 U 0.0369

2981-88 MS J18K76MS 04/23/09 04/21/09 050809-LCDRC 0.872 1.84 1.88 3.55 8.14

Spike Amount, MIS 0.8 17 2.00 2.00 4.00 8.81

% Recovery, MIS 106% 91% 94% 89% 92%

2981-97 J1I8J94 04/29/09 04/27/09 05/21/09 29.4 052109-LCDRC 0.0168 0.00853 0.007 U 0.01 U 0.0253

2981-97 MS J18J94MS 04/29/09 04/27/09 052109-LCDRC 2.43 1.50 1.39 3.15 8.47

2981-97 MSD .JI 8J94MSD 04/29/09 04/27/09 052109-LCDRC 2.31 1.51 1.50 3.61 8.93

Spike Amount, MS 2.02 2.02 2.02 4.05 10.1

Spike Amount, MSD 2.00 2.00 2.00 3.99 9.98

% Recovery, MIS 119% 74% N 69% N 78% 84%

% Recovery, MSD 115% 75% 75% 90% 89%

RPD 4% 2% 9% 15% 7%

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

Arsenate (V or A )

Arsenite (III or AS3~
Total As = Sum of AsB, DMA, MMA, and As3+

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

U Not detected at or above MDL shown
NS Not spiked

N Outside Method DQOs for Blank Spikes (5 15%), MS/MSD (!5 25%), SRM (5 25%) results

*Outside Method DQOs for Duplicates (:5 25%)
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BATTELLE MARINE SCIENCES LABORA TORY
1529 West Sequim Bay Road Washington Closure Hanford
Sequim, Washington 98382 Arsenic Speciation Study
(360) 681-4564 Wet Weight Conversion Table

Received Collection Analysis Percent Analytical Total
MSL Code Client ID Date Date Date Dry Wt Batch ID AsB DMA MMA As 3 +

5  As
jgg/g wet n±/g Aig/g llglg ig/g wet

wt. wet wt. wet wt. wet wt. wt.
Method Detection Limit (M'DL) 0.0006 1 0.00 14 0.002 0.003 Calculated

2981-73 J18K74 04/23/09 04/20/09 05/08/09 31.3 050809-LCDRC 0.00237 0.00754 0.002 U 0.003 U 0.00992
2981-74 J18KF9 04/23/09 04/16/09 05/08/09 29.6 050809-LCDRC 0.0006 U 0.008 12 0.002 U 0.003 U 0.00812
298 1-75 J1I8K46 04/23/09 04/21/09 05/08/09 26.0 050809-LCDRC 0.00255 0.00186 0.002 U 0.003 U 0.00441
2981-76RI J1I8KHt2 04/23/09 04/20/09 05/08/09 30.6 050809-LCDRC 0.0006 U 0.0246 0.002 U 0.003 U 0.0246
298 1-76R2 JI8KH-2DUP 04/23/09 04/20/09 05/08/09 30.6 050809-LCDRC 0.0006 U 0.0258 0.002 U 0.003 U 0.0258
2981-77 J18K75 04/23/09 04/21/09 05/08/09 33.5 050809-LCDRC 0.00211 0.00492 0.002 U 0.003 U 0.00704
2981-78 J18K73 04/23/09 04/20/09 05/08/09 29.5 050809-LCDRC 0.0006 U 0.01 19 0.002 U 0.003 U 0.0119
2981-79 J18KF8 04/23/09 04/16/09 05/08/09 31.2 050809-LCDRC 0.00301 0.00892 0.002 U 0.003 U 0.0119
2981-80 J1I8K92 04/23/09 04/15/09 05/08/09 25.9 050809-LCDRC 0.00359 0.00153 0.002 U 0.003 U 0.00512
2981-81 .118K88 04/23/09 04/13/09 05/08/09 26.3 050809-LCDRC 0.00379 0.0014 U 0.002 U 0.003 U 0.003 79
2981-82 J18K89 04/23/09 04/14/09 05/08/09 27.5 050809-LCDRC 0.00332 0.0014 U 0.002 U 0.003 U 0.00332
298 1-83 J18K90 04/23/09 04/14/09 05/08/09 27.0 050809-LCDRC 0.00243 0.0014 U 0.002 U 0.003 U 0.00243
2981-84 J18KEO 04/23/09 04/16/09 05/08/09 31.8 050809-LCDRC 0.00350 0.0115 0.002 U 0.003 U 0.0150
2981-85 J18KHI 04/23/09 04/16/09 05/08/09 27.2 050809-LCDRC 0.00588 0.0100 0.002 U 0.003 U 0.0158
2981-86 J1I8K91 04/23/09 04/15/09 05/08/09 25.1 050809-LCDRC 0.00580 0.0014 U 0.002 U 0.003 U 0.00580
2981-87 J1I8K77 04/23/09 04/21/09 05/08/09 32.0 050809-LCDRC 0.00387 0.00265 0.002 U 0.003 U 0.00651
2781-88 J18K76 04/23/09 04/21/09 05/08/09 30.2 050809-LCDRC 0.00290 0.00827 0.002 U 0.003 U 0.0112
298 1-89 J18K47 04/29/09 04/22/09 05/08/09 26.8 050809-LCDRC 0.00323 0.0014 U 0.002 U 0.003 U 0.00323
2981-90 J18K48 04/29/09 04/22/09 05/08/09 29.4 050809-LCDRC 0.00257 0.0014 U 0.002 U 0.003 U 0.00257
2981-91 J18K49 04/29/09 04/22/09 05/08/09 27.0 050809-LCDRC 0.00558 0.0014 U 0.002 U 0.003 U 0.00558
2981-92 JI8K5O 04/29/09 04/22/09 05/08/09 27.5 050809-LCDRC 0.00375 0.0014 U 0.002 U 0.003 U 0.003 75
2981-93 J18K31 04/29/09 04/23/09 05/21/09 32.6 052109-LCDRC 0.00406 0.00852 0.002 U 0.003 U 0.0126
2981-94 J18K32 04/29/09 04/23/09 05/21/09 32.0 052109-LCDRC 0.00502 0.00512 0.002 U 0.003 U 0.0101
2981-95 J18K33 04/29/09 04/23/09 05/21/09 33.7 052109-LCDRC 0.00492 0.00730 0.002 U 0.003 U 0.0122
2981-96 J18K34 04/29/09 04/23/09 05/21/09 31.9 052109-LCDRC 0.00177 0.00640 0.002 U 0.003 U 0.00817
2981-97 J1I8J94 04/29/09 04/27/09 05/21/09 29.4 052109-LCDRC 0.00493 0.00251 0.002 U 0.003 U 0.00743
2981-98 RI J1I8J95 04/29/09 04/27/09 05/21/09 27.5 052109-LCDRC 0.00474 0.0014 U 0.002 U 0.003 U 0.004 74
298 1-98112 J18J95DUP 04/29/09 04/27/09 OS/2 1/09 27.5 052 109-LCDRC 0.00702 0.00 14 U 0.002 U 0.003 U 0.00702
2981-99 J1I8J96 04/29/09 04/27/09 05/21/09 26.8 052109-LCDRC 0.00758 0.0014 U 0.002 U 0.003 U 0.00758
2981-100 J18J97 04/29/09 04/27/09 05/21/09 28.4 052109-LCDRC 0.00386 0.00228 0.002 U 0.003 U 0.00615
2981-101 J18J16 05/06/09 04/28/09 05/21/09 23.8 052109-LCDRC 0.00283 0.0014 U 0.002 U 0.003 U 0.00283
2981-102 J18J17 05/06/09 04/29/09 05/21/09 25.2 052109-LCDRC 0.00276 0.0014 U 0.002 U 0.003 U 0.002 76
2981-103 J18J18 05/06/09 04/29/09 05/21/09 25.3 052109-LCDRC 0.00262 0.0014 U 0.002 U 0.003 U 0.00262
2981-104 J18J19 05/06/09 04/30/09 05/21/09 23.9 052109-LCDRC 0.00292 0.00145 0.002 U 0.003 U 0.00437
2981-105 J1I8J20 05/06/09 04/30/09 05/21/09 25.5 052109-LCDRC 0.00226 0.0014 U 0.002 U 0.003 U 0.00226
2981-106 J18K35 05/06/09 04/28/09 05/21/09 35.2 052109-LCDRC 0.00487 0.00673 0.002 U 0.003 U 0.0116
2981-107 J18J79 05/06/09 04/28/09 05/21/09 31.2 052109-LCDRC 0.00481 0.00433 0.002 U 0.003 U 0.00914
2981-108 J18J80 05/06/09 04/29/09 05/21/09 27.5 052109-LCDRC 0.00270 0.0014 U 0.002 U 0.003 U 0.002 70
2981-109 J18.181 05/06/09 04/29/09 05/21/09 28.8 052109-LCDRC 0.00324 0.00181 0.002 U 0.003 U 0.00505
2981-110 J18J82 05/06/09 04/30/09 05/21/09 25.1 052109-LCDRC 0.00231 0.0014 U 0.002 U 0.003 U 0.00231
2981-111 J18J83 05/06/09 04/30/09 05/21/09 29.7 052109-LCDRC 0.00277 0.00216 0.002 U 0.003 U 0.00493
2981-112 J18J98 05/06/09 04/28/09 05/21/09 29.8 052109-LCDRC 0.00448 0.0014 U 0.002 U 0.003 U 0.00448

Average 28.7

QUALITY CONTROL SAMPLE RESULTS

Method Blank
Blank R 1050609 050809-LCDRC 0.0006 U 0.0014 U 0.002 U 0.003 U 0.0014 U
Blank R 1052109 052109-LCDRC 0.0006 U 0.0014 U 0.002 U 0.003 U 0.0014 U
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BATTELLE MARINE SCIENCES LABORA TORY

1529 West Sequim Bay Road Washington Closure Hanford

Sequim, Washington 98382 Arsenic Speciation Study

(360) 681-4564 Wet Weight Conversion Table

Received Collection Analysis Percent Analytical Total

MSL Code Client ID Date Date Date Dry Wt Batch ID AsB DMA MMA As 3+5 As
Lg/g wet jgg/g Aig/g Ig'g g±g/g wet

wt. wet wt. wet wt. wet wt. wt.

Method Detection Limit (MDL) 0.0006 1 0.00 14 0.002 0.003 Calculated

Replicate Analysis Results
2981l-76R1 JlI8KH2 04/23/09 04/20/09 05/08/09 30.6 050809-LCDRC 0.0006 U 0.0246 0.002 U 0.003 U 0.0246
2981-76R2 J18KH2DUP 04/23/09 04/20/09 05/08/09 30.6 050809-LCDRC 0.0006 U 0.0258 0.002 U 0.003 U 0.0258

RPD NA 5% NA NA 5%

2981-98 RI J1I8J95 04/29/09 04/27/09 05/21/09 27.5 052109-LCDRC 0.00474 0.0014 U 0.002 U 0.003 U 0.004 74
2981-98 R2 JI8J95DUP 04/29/09 04/27/09 05/21/09 27.5 052109-LCDRC 0.00702 0.0014 U 0.002 U 0.003 U 0.00702

RPD 39%* NA NA NA NA

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

Arsenate (V or As5 +)

Arsenite (III or As 3
+)

Total As = Sum of AsB, DMA, MMA, and As 3+

Method detection limit (MDL) for AsB calculated from instrument detection limit converted to p~g/g using the average sample mass and volumt

U Not detected at or above MDL shown
N Outside Method DQOs for Blank Spikes (5 15%), MS/MSD (:5 25%/), SRM (:5 25%) results

*Outside Method DQOs for Duplicates (: 25%/)
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QAIQC NARRATIVE

PROJECT: Washington Closures Hanford
PARAMETER: Arsenic Speciation - Total Inorganic Arsenic (TIA)
LABORATORY: Pacific Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences

Laboratory (MSL), Sequim, Washington
MATRIX: Tissue Homogenate
SAMPLE CUSTODY A total of 40 sediment samples were received at MSL in three shipments: 04/23/09,
AND PROCESSING: 04/29/09, and 05/06/09. All samples were received in good condition (i.e., no sample

containers were broken or leaking). Samples were assigned a Battelle Central File (CF)
identification number (298 1) and were entered into the MSL sample tracking and
project management system.

SAMPLE PROCESSING INFORMATION:

2981*73-88 on 04/23/09
2981*89-100 on 04/29/09

MSL Code: 2981*101-112 on 05/06/09
Description: Freshwater Fish Homogenate

Collection dates 04/13/09 thru 04/30/09

Laboratory arrival date 04/23/09, 04/29/09, 05/06/09

Cooler temperature on arrival 2.6, 2.0, and 2.3*C

Extraction Dates: 05/08/09 and 05/20/09

Analyses Dates: 05/08/09 and 05/21/09

METHODS: The tissue homogenate was processed and analyzed for total inorganic arsenic defined
as the sum of arsenate (V or As5+) and arsenite (III or As3+) following MSL standard
operating procedure MSL-1-037 ARSENIC SPECIATION USING HIGH-
PERFORMANCE LIQUID CHROMATOGRAPHY - INDUCTIVELY COUPLED
PLASMA MASS SPECTROMETRY (HPLC-ICP-MS) IN AQUEOUS, SEDIMENT,
AND TISSUE SAMPLES. This method was developed from guidance in EPA Method
1632 for the speciation of arsenic in waters. This method is applicable to the
determination of total inorganic arsenic (As) and arsenic species in drinking, surface,
groundwater, seawater, tissue and sediment extracts. The anionic or cationic arsenic
species are separated by an anion ion exchange column on high-performance liquid
chromatography (HPLC) followed by detection and quantification using inductively
coupled plasma - mass spectrometry with a dynamic reaction cell accessory (ICP-DRC-
MS). This method quantitatively determines organic species of arsenic including
arsenobetaine (AsB), dimethylarsinic acid (DMA), monomethyarsonic acid (MMA),
and can be set up to separate the inorganic oxidation states of 3+ and 5+. This allows
risk assessment to be conducted on a chemical species of interest rather than just the
total arsenic. This is particularly significant for arsenic as the toxicity is highly
dependent on the chemical species, with the most toxic being the As3+ oxidation state.
This data was included in the data deliverable as information, but is considered a
validated data parameter for these samples.

Upon arrival at MSL, the wet tissue samples were stored at <-1 8'C until samples were
lyophilized. Approximately 500 mng of dried, homogenized tissue was extracting using
deionized water and tetramethyl ammonium hydroxide (TMAOH). An aliquot of the
supernatant is subsequently analyzed for arsenic species using the HPLC coupled with
the ICP-DRC-MS. Analytical results are reported in jig/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.

QN/QC Narrative Preparation SOP MSL-D-004 Page]1 of 3
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QAIQC NARRATIVE

HOLDING TIMES: Wet tissue samples were stored at either 4 'C, frozen, or at:5 -18 *C from time of
collection to analysis. Holding times are 28 days at 4 ± 2 'C and 180 days at:5 -18 'C.
Dry samples in plastic or glass jars may be stored at room temperature for 180 days.
Considering the most conservative holding time of 28 days, all samples were extracted
and analyzed within this holding time.

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

Analyte Analytical Blank MSIMSD Percent Precisions MDL MDL
Method Spike Spike Rcvr RD g/ r g/ e

Recovery Recovery Reoey (P)t.) r (i/ wt
AsB HPLC/JCP- 85-115% 75-125% 4:25% 525% 0.002 Lg/g 0.0006

DRC-MS Pg/g
DMA HPLC/ICP- 85-115% 75-125% ±25% :525% 0.005 lig/g 0.0014

DRC-MS P/
MMA HPLC/ICP- 85-115% 75-125% ±25% :525% 0.007 1ig/g 0.002 Mg/g

DRC-MS
As3+45 HPLC/ICP- 85-115% 75-125% ±25% 525% 0.01 Atg/g 0.003 gig/g

DRC-MS

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
the MDL determined for the AsB, which was the instrument detection limit converted
from jig/L to Ag/g using the average sample mass and volume for these samples. Data
were evaluated and flagged in accordance with the following criteria:

U Undetected at the MDL, MDL reported.

* Duplicates outside the QC sample criterion.

N Spikes outside the QC sample criterion.

METHOD Method blanks were prepared and analyzed with the samples at a frequency of one each
BLANKS: per analytical batch. Two analytical batches are reported for this data set. None of the

arsenic species were detected in the method blanks.

LABORATORY Laboratory control samples (LCS) were prepared and analyzed at a frequency of one
CONTROL SAMPLE each per analytical batch. The LGS consists of reagents spiked with the arsenic species
(LCS) ACCURACY: of interest (except AsB) that are processed and analyzed with the samples. The LCS

samples were within the QC criterion of 75-125% recovery.

REPLICATE 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 3 +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 75-125% for
all total inorganic arsenic spikes.

Analytical precision was assessed using the matrix spike duplicates and were within the
QC acceptance criterion of :525% RPD.

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

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

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

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

U.S. EPA, 2000. Method 1632, Revision A (I 632A), Chemical Speciation of Arsenic in
Water and Tissue by Hydride Generation Quartz Furnace atomic Absorption
Spectrometry.
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LOG-IN CHECKLIST 
Reference SOP# MSL-A-001

Central File #: 299 Sample No(s): ProjectMnar

TO B COMPLETED BY PROJECT MANAGER (prior to arrival when possible)

Ys No
[=I Ie Navy-type Project (requires high-level sample tracking procedures)El II Filter Sampl es: IAmount., Entire sample Half of sampleiZI jT]JFreeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lob)Jill [I]Special instructions:

Sample Preservation Instructions:

L Date To Archive: Date To Dispose:

TO BE COMPLETED UPON SAMPLE AR~RVALLOGrN
Yes No N/A Indicate in Appropriate Box

IT] ~ [I] Was a custody seal present?
LhI~ 1111 ~ Was the custody seal intact?
~~I I f~J Was cooler(s) temperature(s) within acceptable range of 4t2*C or f rozen? 2_ .9C

(if multiple coolers, note temp. of each) 
O[ill [I]~ J.Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?'" Comment/Remedy: ______________________________

'*~ til Ill]Were Al chain of custody forms signed and dated?
~ Were samples filtered at MSL?

Sample condlition(s): Other (explain):

Container type: TeflnCko) Glass Cap. Vial Other:

Notes:

Complete Cbate/Time: <ec ,e y

SAMPLE PRESERVATION

Sample(s) were preserved at MSL

Sample(s) were preserved prior to arrival at MSL (noted on CoC /Sample /per PM Instruction)
Jil Random pH checked for '-10% of samples (use dip paper) Sample 10~s:_________________f ] Complete pH check required for project (use pH meter and record on pH Record farm)

If preservation necessary, record Acid Lot#
Type: [ ] 0.2%. HN03 Notes: _______________

J ] 0.5%s HCI (Hg samples) Notes: ___________________

[71 efrigerate/Freeze Notes: }~~e/~ /

Notes: ed 6 ate/Time:________________
Storage Shelf:

Revsed 121608
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LOG-IN CHECKLIST 
Reference SOP# MSL-A-oo1

Central File #: 291?11 Sample No(s)41F9- /00~ Project Manag ~ ~ e
TO BE COMPLETED, BY PROJECT MANAGER (prior to arrival when possible)

Matrix: WP#__________
Yes No

[Z] ITIJNavy-type Project (requires high-level sample tracking procedures)
IZI [j Filter Samples: mun:Entire sample H-alf of sampleIT] ElIFreeze dry sample(s) - samples will beweighed and placed in ultralow temp freezer (Login Lab)IZI [IZI Special instructions: ___________________________________

Sample Preservation Instructions:

Date To Archive:__________ bate To Dispose:

TO BE COMPLETEI) UPON SAMPLE ARRITVAL/LOG6-IN
Yes No N/A Indicate in Appropriate Bax

III] .~ [E] Was a custody seal present? /4-3 e w''/~'*

LJ ElWas the custody seal intact?
~l] IIZ f] Was coaler(s) temperature(s) within acceptable range of 4±2*Cor frozen? (1)

(if multiple coolers, note temp. of each) 6IZI1 [jj Was Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc)?Comnment/Remedy:. _____________________________

;~ii1111[1]Were all chain of custody forms signed and dated?
LI~i] ] E l Were samples filtered at MSL?

Sample condition(s): -, able Other (explain):

Container type: Tef y lass Cap. Vial Other:_________
Notes: '-Tap1 ~iJ ~ ~ S

L~m~ee 
ate/Time: ~;. /

SAMPLE PRESERVATION

'7J Sample(s) were preserved at MSL

E l Sample(s) were preserved prior to arrival at MSL (noted on CoC/ Sample /per PM Instruction)[I] Random PH checked for -10% of samples (use dip paper) Sample Ibs:________________
E l Complete PH- check required for project (use pH meter and record on pH- Record form)

If preservation necessary, record Acid Lot#
Type: E l 0.2% HN03 Notes:___ ____________

0 .% *1(gsmls Notes:_

Coplte B Date/Time:Notes
Storage Shlf

Ceted 608
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LOG-IN CHECKLIST 
Reference SOP# MSL-A-ool

Central File #: Sample No(s): /1 //2-. Project Manager:....~~ 6 -
TO0 BE COMPLETED, BY PROJTECT MANAGER (prior to arrivaol whem possible)

Matrix: __________ ___ WP# .

Yes No
[11J Ei]Navy-type Project (requires high-level sample tracking procedures)
L.. L...J Filter Samples: Amorn? Entire sample Half of sample
~ Freeze dry sample(s) -samples will be weighed and placed in ultralow temp freezer (Login Lab)[11111 liii Special instructions: _______________________________

Samnple Preservation Instructions:

Date To Archive:__________ Date To Dispose:__________

TO BE COMPLETED UPON SAMPLE APRIVAL/LOG..IN
Yes No N/A Indicate in Appropriate Box

Eli ~ [ZJ Was a custody seal present?
E]~~JWas the custody seal intact?
' J [ [] Was cooler(s) temperature(s) within acceptable range of .4±2C or frozen? VZ 3S-

(if multiple coolers, note temp. of each) 1I] E I Was Proje 'ct Manager n otified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?Comment/Remedy:_________________________________

~ I] [~ Were all chain of custody forms sigqned and dated?
EZI,~J II] Were samples filtered at MSL?

Sample condlition(s): Acc tab Othier (explain):

Container type: %Teflon o Cap. Vial Ohr

Notes: ______-I

mplete y:bate/Time:
C_0

SAMPLE PRESERVATIO

(4JSample(s) were preserved at MSL

[j] Sample(s) were preserved prior to arrival at MSL (noted on CoC /Sample /per PM Instruction)JIIRandom PH checked for -10% of samples (use dip paper) Sample Ibs:________________

EZJComplete 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:__ ____________

0.5% HCI (Hg samples) Notes:,

2 Refrigerate/Freeze Notes; -. 1~ A, ~ ~ ~ ,2e

Complete2 
bate/Time9 pcdwf~ ,~.(

Storage Shelf:
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