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BATTELLE MARINE SCIENCES LABORATORY IMB - Conected 0120010

1329 West Sequim Bay Road Washington Closure Hanford
Sequim, Washington 98382 Arsenic Speciation Study
(360) 6814364 SDGO9TI09, SDGOY1809, and SDGOY2309
Received  Collection Analysis Analytical ~ Percent Total
MSL Code  Client 1D SDG Date Date Date Batch 1D Dry Wt AsB DMA MMA As™ As
ng/g pg/gdry ng/g nglg ng/g dry
dry wt. Wi, dry wt. dry wt. wit.
Method Detection Limit (MDL) 0.002 "' 0.005 0.007 0.01 Cal,
2981-186 J19476 - SDGO9TI09 09/11/09  09/03/09  12/02/09 F20209-LCDRC 276 0.0796 0.005 U 0278 0.0164 0.379
20981-188 J19477 - SDGOYTI09 09/11/09  09/03/09  12/02/09 120209-LCDRC 302 0.0271 0005 U 0.007U 001U 0.0491
2981-189 J19487 - SDGOITIO9 09/11/09  09/03/09  12/02/09 120209-LCDRC 434 0.002 U 0.005U 0007 U 00116 0.0256
2981-191 J19486  SDGOSTL09 09/11/09  09/03/09  12/02/09 120209-1.CDRC 340 00319 0.005U  0.007U 001U 00539
2981-193 JI9497 - SDGOYTI09 09/11/09  09/08/09  12/02/09 120209-LCDRC 34.4 0.105 0.005U 0007 U 00l U 0.127
2981-196 119496 SDGOYTI09 09/11/09  09/08/09  12/02/09 120209-L.CDRC 26.6 0.276 0.005U 0007 U 001U 0.298
2981-198 J194B7 - SDGOYL109 09/11/09  09/08/09  12/02/09 120209-LCDRC 326 0.0296 0.005U 0007 U 00106 0.0523
2981-200 J194B8 - SDGOI1109 09/11/09  09/08/09  12/02/09 120209-LCDRC 39 | 0.0113 0.005 U 0007 U 00115 0.0347
2981-201 JI94C8  SDGO9LL09 09/11/09  09/09/09  12/02/09 120209-LCDRC 25 6 0.0709 0.005 U 00186 0.0150 0.110
2981-202 J194C9  SDGO91109 09/11/09  09/09/09  12/02/09 120209-LCDRC 37 6 0.0313 0.005U 0007U 00t U 00533
2981-203 J19503  SDGOYI809 09/18/09  09/10/09  12/02/09 120209-LCDRC  31.1 0.0848 0.005U 0007U 001U 0.107
2981-204 119504 SDGO91809 09/18/09  09/10/09  12/02/09 120209-LCDRC 37.9 0.0313 0.005U  0.007U 001U 00533
2981-203 TI95R1 - SDGO91809 09/18/09  09/10/09  12/03/09 120309-L.CDRC  42.3 0.00784 0005U 0.007U 001U 00298
2981-206 JI95R0O - SDGO91809 09/18/09  09/10/09  12/03/09 120309-LCDRC 34 5 0.0363 0.005 U 0.0156 001U 0.0669
2981-207 1195T2 SDG0O91809 09/18/09  09/14/09  12/03/09 120309-LCDRC 367 0.0444 0.005U 0007U 001U 00664
2981-207DUE  J195T2  SDGO9180Y9 09/18/09  09/14/09  12/03/09 120309-LCDRC  36.7  0.0445 0.005U 0007 U 0.0104 0.0669
2981-208 JI9ST3  SDGO91809 09/18/09  09/14/09  12/03/09 120309-LCDRC 402 0.0155 0.005U 0007U 001U 00375
2981-209 JI95Y0  SDGO91809 09/18/09  09/15/09  12/03/09 120309-LCDRC  37.7 0.0223 0.005sU 0.007U 001U 00443
2981-210 T195X9  SDGOY1809 09/18/09  09/15/09  12/03/09 120309-LCDRC 322 0.0451 0005U 0007U 001U 00671
2081-211 J19609  SDGO9I809 09/18/09  09/15/09  12/03/09 120309-LCDRC  32.9 0.0279 0.005U 0007U 001U 0.0499
2981-212 J19610 - SDGO91809 09/18/09  09/15/09  12/03/09 120309-LCDRC 387 0.0122 0.005 U  0007U 00115 0.0358
2981-213 J19629  SDG092309 09/23/09  09/16/09  12/03/09 120309-LCDRC  34.7 0.0220 0.005U 0.007U 0.0130 0.0470
2981-214 J19628  SDG092309 09/23/09  09/16/09  12/03/09 120309-LCDRC  28.9 0.0461 0.005U  0007U 001U 00681
2981-215 119639 SDG092309 09/23/09  09/16/09  12/03/09 120309-LCDRC  23.9 0.0395 0.005U 0007 U 001U 006i5
2981-218 J19640  SDG092309 09/23/09  09/16/09  12/03/09 120309-LCDRC 297 0.0154 0.005U  0.007U 001U 00374
2981-219 J19650  SDG092309 09/23/09  09/17/09  12/03/09 120309-LCDRC  36.0 0.0249 0.005U 0007U 001U 00469
2981-220 J19649  SDG092309 09/23/09  09/17/09  12/03/09 120309-LCDRC  29.2  0.0690 0.005U 0.007U 001U 009710
2981-221 J19660  SDG092309 09/23/09  09/17/09  12/03/09 120309-LCDRC  32.0 0.0587 0.005 U 0.007U 0.0121 0.0828
2981-222 J19659  SDG092309 09/23/09  09/17/09  12/03/09 120309-LCDRC  28.7 0.131 0.005U 0007 U 001U 0153
QUALITY CONTROL SAMPLE RESULTS Average 33.5
Mcthod Blank
Blank R1 SDGO9H109 09/11/09 12/02/09 120209-LCDRC 0.002 U 000U 0007 U 0.01U NA
Blank R2 Multiple 12/03/09 120309-LCDRC 0.002 U 0005U 0007U 001U NA
Standard Reference Material
DORM-2 rl SDGO91109 09/11/09 12/02/09 120209-LCDRC 14.5 0.0407 0.007 U 001U 14.6
DORM-2 r2 Multiple 12/03/09 120309-L.CDRC 12.7 0.203 0.007 U 001U 12.9
Certified Value 16.4 NA NA NA 18.0
% Recovery 88% 81%
% Recovery 77% 2%
Blank Spike Results
LCSRI SDGO91109 09/11/09 12/02/09 120209-LCDRC 2.02 2.08 2.00 4.02 10.1
LCS R2 Multiple 12/03/09 120309-LCDRC 1.97 1.91 2.01 3.87 9.75
Spike 2.00 2.00 2.00 4.00 10.0
% Rec 101% 104% 100% 100% 101%
% Rec 98% 95% 100% 97% 98%
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BATTELLE MARINE SCIENCES LABORATORY

1529 West Sequim Bay Road
Sequim, Washington 98382
(360) 681-4564

NI - Coprected G4 20010
Washington Closure Hanford
Arsenie Speciation Study
SDGOYTT09. SDGO91809, and SDG092309

Received  Collection  Analysis Analytical  Pereent Total
MSL Code  Client 1D SDG Date Date Date Batch ID Dry Wt AsB DMA MMA As'? As
ne/g pg/gdry nelg nelg pgledry
dry wt. Wit dry wt. dry wt. Wi,
Viethod Detection Limit (AIDL) 0.002 " 0.005 0.007 001 Cul.

Replicate Analysis Results
2981-187 TI95VO - SDGO9IT09 09/11/09  09/03/09  12/02/09 120209-LCDRC 322 0.0327 0.005U  0.007U 0.0102 0.0549
2981-187DUT J195V0 - SDGOILL09 09/11/09  09/03/09  12/02/09 120209-LCDRC 322 0.0295 0.005U  0.007 U 001U 00515
RPD 10% NA NA NA 6%
2981-207 JI95T2 SDGO9IR0Y 09/18/09  09/14/09  12/03/09 120309-LCDRC  36.7  0.0444 0.005U  0.007 U 001U 00664
2981-207DUE T195T2 SDGOYI809 09/18/09  09/14/09  12/03/409 120309-LCDRC 367 0.0445 0005U 00070 0.0104 0.0669
RPD 0% NA NA NA 1%

Matrix Spike Accuracy

2981-185 T9ST9  SDGOILLOY 09/11/09  09/03/09  12/02/09 120209-LCDRC  26.4  0.0951 0.005U 0007 U 001U 0.117
2981-185 MS 2.49 0.42 1.82 4.14 887
2081-185 MSD 2.95 0.20 1.26 389 8.30
Spike Amount, MS 243 NA NA +4.87 NA
Spike Amount, MSD 235 NA NA 4.69 NA
% Recovery, MS 99% NA NA 85% NA
% Recovery, MSD 122% NA NA 83% NA
RPD 21% NA NA 3% NA
2981-210 J195X9  SDGOG1809 09/18/09  09/15/09  12/03/409 120309-LCDRC 322 0.0451 0005 U 0.007U 001U 00671
2981-210MS 2.06 0.17 0.95 3.04 6.22
2981-210MSD 2.06 0.11 0.49 291 3.57
Spike Amount, MS 2.05 NA NA 4.10 NA
Spike Amount, MSD 2.05 NA NA 4.11 NA
% Recovery, MS 98% NA NA 74% N NA
% Recovery, MSD 98% NA NA 71% N NA
RPD 1% NA NA 1% NA

NOTES: Arsenobetaine (AsB)
Dimethylarsinic acid (DMA)
Monomethyarsonic acid (MMA)
Arsenate (V or /\s’“)

Arsenite (111 or As’“)
Total Inorganic Arsenic = As' "

Total As = Sum of AsB, DMA, MMA. and As’"°
Cal = Calculated Value

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

U Not detected at or above MDL shown
NS Not spiked

N Outside Method DQOs for Blank Spikes (S 15%), MS/MSD (< 25%), SRM (£ 25%) results

* Outside Method DQOs for Duplicates (< 25%)

Page 2 of 2
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BATTELLE MARINE SCIENCES LABORATORY OB - Contected 0127710

1529 West Sequim Bay Road Washington Closure Hanford
Sequim, Washington 98382 Arsenie Speciation Study
(360) 681-4564 SDGOTTOY. SDGOY1809, and SDG092309

WET WEIGHT TABLE

Received  Collection Analysis Analytical  Pereent lotal
MSIL Code  Client 11D SDG Date Date Date Batch 1D Dry Wt AsB DMA MMA As? As
ng/g wet ng/g ug/g ng/g wet ng/g wet
Wi wet wi wet wt. wi. wi.
Method Detection Limit (MDL) 0.00063 0.002 0.002 0.003 Cul.
2981-186 H9476 - SDGOYIT09 09/11/09  09/03/09  12/02/09 120209-L.CDRC _27.6 0.0220 0.002 U 0.0768 .00453 0105
2981-188 J19477 - SDGO9TI09 09/11/09  09/03/09  12/02/09 120209-LCDRC 302 000817 0.002U 0007 U 0003 U 00272
2981-189 J19487  SDGO91109 09/11/09  09/03/09  12/02/09 120209-LCDRC 134 0.000869 0.002U  0.007U 0.00502 0.0149
2981-191 J19486  SDGO91109 09/11/09  09/03/09  12/02/09 120209-LCDRC 34.0 0.0109 0.002U 0007 U 0.003 U 00299
2981-193 J19497  SDGOYTI09 09/11/09  09/08/09  12/02/09 120209-L.CDRC 344 0.0301 0.002U  0.007U 0.003 U 00551
2981-196 119496 SDGO9I109 09/11/09  09/08/09  12/02/09 120209-LCDRC  26.6 0.0732 0.002U  0007U 0.003 U 00922
2981-198 JI94B7 - SDGOYI109 09/11/09  09/08/09  12/02/09 120209-1L.CDRC  32.6  0.00965 0.002 U 0.007 U 0.00345 0.022]
2981-200 I194B8 - SDGO9L109 09/11/09  09/08/09  12/02/09 120209-LCDRC 391 0.00442 0.002 U 0.007 U 000449 0.0130
2981-201 J194C8  SDGO9TI09 09/11/09  09/09/09  12/02/09 120209-1.CDRC 256 00181 0.002 U 0.00477 0.00385 0.0280
2081-202 J194C9  SDGO9LI09 0971109 09/09/09  12/02/09 120209-LCDRC  32.6 0.0102 0.002U 0007 U 0.003U  0.0174
2981-203 119503 SDGO91809 09/18/09  09/10/09  12/02/09 120209-L.CDRC 311 0.0264 0.002U  0.007U 0.003U  0.0454
2981-204 J19504  SDGO91809 09/18/09  09/10/09  12/02/09 120209-LCDRC  37.9 0.0118 0.002U  0007U 0.003 U 0.0308
2981-205 JI9SR1  SDGO091809 09/18/09  09/10/09  12/03/09 120309-LCDRC 423 0.00331 0.002U  0.007U 0003 U 00223
2081-206 JI95R0O SDGO91809 09/18/09  09/10/09  12/03/09 120309-L.CDRC  34.5 0.0125 0.002 U 0.00538 0.003 U 0.0299
2981-207 J195T2 SDGO91809 09/18/09  09/14/09  12/03/09 120309-LCDRC  36.7 0.0163 0.002U  0.007U 0.003U 00353
2981-207DUF  J195T2  SDG0O91809 09/18/09  09/14/09  12/03/09 120309-LCDRC  36.7 0.0163 0.002U  0.007 U 0.00383 0.0292
2981-208 JI9ST3  SDGO91809 09/18/09  09/14/09  12/03/09 120309-LCDRC 402 0.00621 0.002U  0.007U 0.003 U 0.0252
2981-209 J195Y0  SDGO91809 09/18/09  09/15/09  12/03/09 120309-LCDRC 37.7  0.00839 0.002U 0.007U 0.003U 00274
2981-210 J195X9  SDGO9180Y9 09/18/09  09/15/09  12/03/09 120309-LCDRC  32.2 0.0145 0.002U 0007 U 0003 U 00335
2081-211 119609 SDGO91809 09/18/09  09/15/09  12/03/09 120309-LCDRC  32.9  0.00918 0.002U 0007 U 0.003U 00282
2981-212 9610 SDGO91809 09/18/09  09/15/09  12/03/09 120309-LCDRC  38.7  0.00474 0.002 U 0.007U 0.00446 0.0182
2981-213 119629 SDG092309 09/23/09  09/16/09  12/03/09 120309-LCDRC  34.7  0.00764 0.002U  0.007U 0.00450 0.0211
2981-214 119628 SDG092309 09/23/09  09/16/09  12/03/09 120309-LCDRC  28.9 0.0133 0.002U  0.007U 0.003U 00323
2981-215 119639 SDG092309 09/23/09  09/16/09  12/03/09 120309-LCDRC  23.9  0.00946 0.002U 0007U 0.003 U 0.0285
2981-218 J19640  SDG092309 09/23/09  09/16/09  12/03/09 120309-LCDRC 297  0.00459 0.002U 0007U 0.003U  0.0236
2981-219 J19650  SDG092309 09/23/09  09/17/09  12/03/09 120309-LCDRC 360  0.00896 0.002U 0007U 0.003U  0.0280
2981-220 J19649  SDG092309 09/23/09  09/17/09  12/03/09 120309-LCDRC 29.2 0.0202 0.002U  0.007U 0.003 U 0.0392
2981-221 19660 SDG092309  09/23/09  09/17/09  12/03/09 120309-LCDRC  32.0 0.0188 0.002U  0.007 U 000385 0.0316
2981-222 119659 SDG092309 09/23/09  09/17/09  12/03/09 120309-LCDRC  28.7 0.0375 0.002U  0.007U 0003 U 00565
QUALITY CONTROL SAMPLE RESULTS Average 33.5
Method Blank
Blank R1 SDGO9L109 09/11/09 12/02/09  120209-1.CDRC 0.0006 U 0001 U 0.002U 0.003 U NA
Blank R2 Multiple 12/03/09 120309-LCDRC 0.0006 U 0001 U  0.002 U 0.003 U NA

NOTES: Arsenobetaine (AsB)
Dimethylarsinic acid (DMA)
Monomethyarsonic acid (MMA)
Arsenate (V or As™)
Arsenite (111 or As‘“)

Total Inorganic Arsenic = As

Total As = Sum of AsB, DMA, MMA, and As>"
Cal = Calculated Value

345

Method detection limit (MDL) for AsB calculated from instrument detection limit
converted to png/g using the average sample mass and volume for this project.
U Not detected at or above MDL shown

Page 1 of 1
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QA/QC NARRATIVE

PROJECT: Washington Closures Hanford SDG091109, 091809, and 092309

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 Tissue samples were received at MSL in three shipments on 09/11/09, 09/18/09, and

AND PROCESSING: 09/23/09. All samples were received in good condition (i.e., no sample containers were

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

SAMPLE PROCESSING INFORMATION:

MSL Code: SDGO91109: 2981*186-202 select #s
SDG091809: 2981*203-212
SDG092309: 2981%213-222 select #s

Description: Freshwater Fish Homogenate
Collection dates September 2009
Laboratory arrival date 09/11/09, 09/18/09, 09/23/09
Cooler temperature on arrival 3.7,2.7, and 2.0°C, respectively
Extraction Dates: 12/01/09 and 12/02/09
Analyses Dates: 12/01/09 and 12/02/09
METHODS: The tissue homogenate was processed and analyzed for total inorganic arsenic defined

as the sum of arsenate (V or As5+) and arsenite (Il 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.
The data for the organic arsenic species were included along with the total inorganic
arsenic determined as the sum 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 <-18°C until samples were
lyophilized. Approximately 500 mg of dried, homogenized tissue was extracting using
deionized water and tetramethyl ammonium hydroxide (TMAOH). An aliquot of the
supernatant is subsequently analyzed for arsenic species using the HPLC coupled with
the ICP-DRC-MS. Analytical results are reported in 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 Page I of 3
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QA/QC NARRATIVE

following formula: wet weight concentration = dry weight concentration * % dry
weight / 100,

NOTE: The data for arsenobetaine (AsB), dimethylarsinic acid (DMA),
monomethyarsonic acid (MMA) are reported for information purposes only. The data
are quantitatively determined, but the MSL QA program only validates the analytes
requested by the client. The requested species of arsenic is the total inorganic arsenic,
which is the sum of the two inorganic oxidation states of 3+ and 5+. The other arsenic

species may be validated upon request. The quality control review below applies only to
the As'"” data.

HOLDING TIMES: Wet tissue samples were stored at either 4 °C, frozen, or at < -18 °C from time of
collection to analysis. Holding times are 28 days at 4 + 2 °C and 180 days at <-18 °C.
Dry samples in plastic or glass jars may be stored at room temperature for 180 days.
The samples were received 3-7 days after collection and stored at < -18 °C and then
typholized. With these storage requirements the samples were analyzed within the 180
days from collection.

DATA QUALITY CRITERIA (DQC):

Range of Range of . Achieved Achieved
Analytical Blank MS/MSD SRM Replicate MDL MDL
Analyte . . Percent Precisions
Method Spike Spike Recovery (RPD) (ng/g dry (ng/g wet
Recovery Recovery wt.) wt.)
AsB HPLC/ICP- NA NA NA NA 0.002 pg/g 0.0006
DRC-MS ug/g
DMA HPLC/ICP- NA NA NA NA 0.005 pg/g  0.001 pg/g
DRC-MS
MMA HPLC/ICP- NA NA NA NA 0.007 ng/g  0.002 pg/g
DRC-MS
As'? HPLC/ICP- 85-115% 75-125% +25% <25% 0.0l pg/g  0.003 pg/g
DRC-MS

NA = Data quality not applicable to the organic arsenic species for this project.

DETECTION LIMITS:  Analytical results were reported to the laboratory achieved method detection limits
(MDL) as determined from the Annual MDL study. The MDLs were determined
according to EPA’s “Definition and Procedure for the Determination of the Method
Detection Limit - revision 1.11" 40 CFR Part 136, Appendix B. The only exception is
the MDL determined for the AsB, which was the instrument detection limit converted
from pg/L to ug/g using the average sample mass and volume for these samples. Data
were evaluated and flagged in accordance with the following criteria:

U Undetected at the MDL, MDL reported.
* Duplicates outside the QC sample criterion.
N Spikes outside the QC sample criterion.
METHOD Method blanks were prepared and analyzed with the samples at a frequency of one each

BLANKS: per analytical batch of 20 or fewer samples. Two analytical batches are reported for this
data set. None of the arsenic species were detected in the method blanks.

LABORATORY Laboratory control samples (LCS) were prepared and analyzed at a frequency of one
CONTROL SAMPLE each per analytical batch of 20 or fewer samples. The LCS consists of reagents spiked
(LCS) ACCURACY: with the arsenic species of interest that are processed and analyzed with the samples.

The LCS samples were within the QC criterion of 85-115% recovery.

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

REPLICATE Laboratory duplicates were analyzed at a frequency of one cach per 20 ficld samples or

PRECISION: analytical batch. Due to an error, the duplicate for analytical batch 120209-LCDRC was
conducted on a Washington Closures Hanford sample that was not selected for total
inorganic arsenic analyses. The value is reported for the purpose of meeting the quality
control requirement. The sample did not contain detectable As®'; therefore, precision
was assessed using the matrix spike duplicates. Analytical precision was assessed using
the matrix spike duplicates and were within the QC acceptance criterion of <25% RPD.

MATRIX SPIKE The analytical method requires a matrix spike at a frequency of one per 20 samples or

ACCURACY: analytical batch. A matrix spike duplicate was also added to provide a measure of
precision (as discussed above). Due to an error, the matrix spike and duplicate matrix
spike for analytical batch 120209-LCDRC were conducted on a Washington Closures
Hanford sample that was not selected for total inorganic arsenic analyses. The values
are provided to demonstrate the quality control was within requirements for this
analytical batch. The matrix spikes were within the QC acceptance criterion of 75-
125%. The duplicate matrix spikes for analytical batch 120309-LCDRC were just
outside the QC acceptance criterion (74% and 71%, respectively). The matrix spikes
were reprocessed, but resulted in the same low recoveries. The LCS was within the QC
criterion; therefore, the batch was reported. The data may be considered biased slightly
low; however, the sample concentrations were all within three times the method
detection limit. The data are not considered significantly impacted.

STANDARD The standard reference material (SRM) Dorm-2 Dogfish Mussel was prepared and
REFERENCE analyzed with each analytical batch. The SRM is not certified for total inorganic
MATERIAL: arsenic, but certified values are provided for AsB and total As. The concentrations for

these two species were within the QC criterion of £25% difference.

REFERENCES: Francesconi, K.A. and Kuehnelt, D., 2004. Determination of arsenic species: A critical
review of methods and application, 2000-2003. Analyst, 129: 373-393.

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-atfected area by HPLC-inductively coupled argon plasma mass
spectrometry. Toxicol. Appl. Pharmacol., 189: 73-83.

U.S. EPA, 2000. Method 1632, Revision A (1632A), Chemical Speciation of Arsenic in
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LOG-IN CHECKLIST Reference SOP#MSL-A-001

Central File #: 275 1 Sample No(s): /& - 20 Z Project Manager: IO Gins fas bers o
4

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

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

Filter Samples: _ Entinggarimle . Haitof somple

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

Special instructions:

Sample Preservation Instructions:

“See LIMS for archive/disposal information™*

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

D2i] custody seal intact - ‘
\@Z]_ [:] D Cooaler(s) temperature (acceptable ranges = water: 4d:2°C/ solid: frozen) 3 . ? °C

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

D [:] m Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

% I:' D All chain of custody forms signed and dated?
[:j @ ':] Samples Filtered?

Sample condition(s):

s
DE

Container type:
Notes:

o I =5
Completed WV“M‘ Date/Time: / / / o) /5O
A :

SAMPLE PRESERVATION

E Sample preserved at MSL

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

E:) 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: [ | 0.2% HNO3 Notes:

[ ] 0.5% HCI(Hg samples) Notes:

[: Refrigerate Notes:

Notesy 2, fos A Ykaird n A he fraws/tred 7 map, viats
Notes: & P4 50 froey '

Date/Time: daj/dj /S 53

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 6814565

MSL Data Package Page 28 of 52
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LOG-IN CHECKLIST Reference SOP#MSL-A-001

CentralFile #t: 275 ) Sample No(s): 203 -2 ( 2. Project Manager: £ raa aé,déa‘scj“

TO BE COMPLETED BY-PROJECT MANAGER® (prior to sampleé arrival when possible)
Matrix: WP#

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

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

Filter Samples: rvAmoug-f.‘; . Entire sample Half of sample ]

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

OO0
UL

Special instructions:

Sample Preservation Instructions:

**See LIMS for archive/disposal information**

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

[__]m | l Custody seal present

[::] [:]M] Custody seal intact
ﬂ_‘ I l l l Cooler(s) temperature (acceptable ranges = water: 4+2°C / solid: frozen) 2.7 °C

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

l I I l M—l Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

ﬂ] l:] :] All chain of custody forms signed and dated?
M_J l l Samples Filtered?

Sample condition(s): | CAcceptaste Other (explain):

Container type: Teﬂom | Poly v/-'élass Cap. Vial Ol fLlaslc

Notes:

C ,—-/7 ——
Completed W Datemmef’%? /o°7 7’225

SAMPLE PRESERVATION

Sample preserved at MSL

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

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

N00H

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

If preservation necessary, record Acid Lot#
Type: | ] 0.2% HNO3 Notes:

[ 1 05%Hci(Hg samples) Notes:

!:] Refrigerate Notes:
m Freeze Notes: Nee o v g td™ 7D -/
7 7 rs4

Ej Other : Notes:
/
Completed By: j%/;{‘__ Date/Time: 4%,9‘47 /223
L

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

MSL Data Package Page 40 of 52
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LOG-IN CHECKLIST Reference SOP#MSL-A-001

Central File #: :2 ‘72 Sampie No(s): Z /5 22 2 Project Manager: 6/‘ auaéu 5{ /ﬁ <f
TO.BE- COMPLETED BY PROJECT: MANAGER ~(prior tosample drtival al Whenpossible):

Matrix: WP#

Navy-type Project (requires high-level sampte tracking procedures)

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

Fitter Samples: [ Amounty, ______ Entiresample; . Half.of sample i
tow temp freezer (Lab# 503)

Freeze dry sample(s) - samples will be weighed and placed in Ultra-

OO0 |
DDDDD?

Special instructions:

Sample Preservation Instructions:

“See LIMS for archive/disposal information**

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
Yes : Eo N/A (Initial appropriate box when completed)

Custody seal present

{ l ‘ ‘ tl( ; Custody seal intact
‘M_] I l ‘ I Cooler(s) temperature (acceptable ranges = water: 4£2°C / solid: frozen) 2.0

(if multiple coolers, note temp. of each)

[:] |:] @ Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

-%,__I [ | l I All chain of custody forms signed and dated?
D % L__j Samples Filtered?

Sample condition(s):

°C
°C

Container type:

Notes:

TR,
Completed ZW a% Date/T ime.O%g/(ﬁ /Z,‘-/d

SAMPLE PRESERVATION

Sample preserved at MSL

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

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

DDDﬁ

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

If preservation necessary, record Acid Lot#
Type: [ | 0.2%HNO3 Notes:

S 0.5% HCI (Hg samples) Notes:

D Refrigerate Notes:

m Freeze Notes:/&pw \Z(ap_,\ -/
77 J

Notes:

V Y %%/ Daterrime:% 124/

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