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BATTELLE MARINE SCIENCES LABORUTORY

1529 West Sequim Bay Road Washington Closure Hanford

Scquim, Washineton 98382 \rsenic Speciation Study
(360) 6%1-4364 SDGL2ESO09 and SDGOT 28 TO
Recerved  Collection Apalysis Analvtical Pereent Total
MSL Code  Chient [DSDG Date Date Date Batch 1D Dry Wt Asi3 DMA MMA As'D Ay
pry peedry pes peg gl dry
dry wt. wi. dry wt. dry wt. wt.
el . - o2t oo 0 an” 0.0l Cal.
20K 1-309 JI9679 121809 1271809 120509  O1728/10 012810-LLCDRC 477 0.00677 00144 0.007 U 001 U 0.0382
29K1-310 J19248 121809 12718409 1271509 01/28/10 012810-LCDRC 372 .00535 0.005 ) 0.007 U 001U 00274
2981-311 JI96K1 121809 1271809 12/153/09  0128/10 012810-LCDRC 373 000613 00190 0.179 0.0156 0.220
2981-312 JIO6F6 121809  12/18/09  12/15:09  O1/28/10 O12810-LCDRC 323 0.00557 0.0223 0.007 U 00t15 00464
2981-312DUP JIV6F6 121809 12/18/09  12/15/09  01/28/10 012810-LCDRC 323 0.00796 00228 0.007 U 00147 [IXIARS)
2981-313 JIOOTS 121809  12/18/09  12/1509  01°28/10 OI2810-LCDRC 223 0.00573 0.00502 0007 U 00108 0.0286
2981-314 JOOWe 121809 12/18409  12/15/09  OL/28/10 O12R10-LCDRC 279 000545 AT 0.007 U 00105 2.0297
2981-315 JIQOWS 121809 12/18/09  12/15/09  O1/28/10 O12810-LCDRC 275 0.00434 0.00967 0.007 U 00140 0.0350
29R1-316 JIO0T4 121809 121809 121509 01728/10 012810-LCDRC 221 (L00550 0.00719 0.007U 0.0107 0.0304
2981-317 J19233 121809 12/18/09  12/15/09  01/28/10 012810-LCDRC 299 0.00592 0.00676 0.007 U 0.0143 0.0340
2981-318 J1O1Y4 121809 12/18 121509 01/28/10 012810-LCHORC 244 0.00773 0.00649 0007 U 0.0128 0.0340
2981-319 JE9230 121809  12/18/09  12/15/09  01/28/10 012810-LCDRC  32.6  0.00502 0.005U 0007 U 0.01 U 0.0270
2081-320 JI9EYO 121809  12/18/09  12/15/09  01/28/10 012810-LCDRC 255 (.00663 0.00680 0.007 U 001U 00304
2981-321 JI9IRO 121809  12/18/09  12/14/09  01/28/10 012810-LCDRC 304 0.00590 0005 U 0007 U 00146 0.0325
2981-322 JI91R1 121809 12/18/09  12/14/09  01/28/10 012810-LCDRC 309 0.00518 0.005 U 0.007U 00147 0.0319
2081-323 19 121809 12/1%/09  12/1409  02/05/10 020S10-LCDRC 32,1 .00538 0.00732 0007 U 001 U 0.0297
2981-324 JI9IR3 121809  12/18/09  12/14/09  02/05/10 020510-LCDRC 299 0.00553 0.00923 0.007 U 001U 00318
281-324DUP JI9IR3 121809 12/1%/09 121409 02/05/10 020510-LCDRC 299  0.00680 0.00930 0.007 U 0.01 U 0.0331
2981-325 J191J3 121809  12/18/09  12/14/09  02/05/10 020510-LCDRC  26.3 0.00833 0005 U 0007 U 0.01 U 0.0303
2YR1-326 1913 121809 1208/09  12/14/09  02/05/10 020510-LCDRC  25.1  (0.005K2 0.005U 0007 U 00t U 0.0278
2981-327 J19v1Js 121809 12/18/09  12/14/09  02/05/10 020510-LCDRC 247 0.0109 0005 U 0007 U 001U 00329
2981-328 N91J6 121809 1271809  12/14/09  02,05/10 020510-LCDRC  25.2  0.00757 0.005U 0007 U 0.01 U 0.0296
2981-329 J9im 121809 12/18/09  12/14/09  02/05/10 020510-LCDRC 242 0.00834 0005 U 0007 U 00t u 0.0303
2981-330 JI9 ) 121809  12/18/09  12/14/09  02/05/10 020510-LCDRC  30.7  0.00589 0005 U  0.007 U 001U 00279
2981-336 19249 12810 01728710 01/21/t0 02/05/10 020510-LCDRC 373 0.0126 Qs U 0007 U 001 U 0.0346
2981-337 J19680 12810 01728/10 01721710 02/05/10 020510-LCDRC  45.2  0.00429 0.00s U  0.007 U 0.0107 0.0270
0 CONTROL SAMPLE RES! TS Averuge g
y Bl
fyiank R1 01728/10 012810-LCDRC 0.002U  0005U 0007U 001U NA
Blank R2 02/05/10 020510-LCDRC 0.00302 0.005U 0007 U 001 u NA
Standard Reference Material
DORM-2 7l 01/28/10 012810-LCDRC 13.0 0.344 0.007 U 0.01 U 134
DORM-2 12 02/05/10 020510-LCDRC 14.0 0.32] 0.007 U 001 U 14.4
Certified Value 16.4 NA NA NA 18.0
% Recovery 79% 74%
% Recovery 85% 80%
Blank Spik = lts
LCS R 01/28/10 012810-LCDRC 1.83 1.82 1.91 3.56 9.12
Spike 2.00 2.00 2.00 4.00 10.0
" Rec 92% 91% 96% 89% 91%
LCSR2 02/05/10 020510-LCDRC 217 1.96 1.91 365 9.69
Spike 2.20 2.00 2.00 1.00 10.2
% Rec 99% 98% 95% 91% 95%
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BATTELLE MARINE SCHENCES LABORATORY
1329 West Sequim Bav Road

Sequim, Washineton Y8382

{300) 681-1564

Washington Closure Hanford
Arsenie Speciation Study
SDGL2IR09 and SDGO12810

Received  Collection Analysis Analytical Percent Total
MSL Code  Client [D SDG Date Date Diste Batch 1D Dry Wt AsB DMA MMA As As
pe'g g dry nyie ney g dry
dry wt. wt. dry wt. dry wt. wt.
T o (R 0003 0007 004 Cul.
1€Stuss
Lot JivoF6 120309 121809 1271509 012810 012810-LCDRC 323 0.00557 0.0223 0.007 U 0.0115 0.0464
2981-312DUP JI96F6 121809 1241809 12/15/09  01/28/10 012810-LCDRC 323 0.00796 0.0228 0.007 U 0.0147 0.0524
RPD 35% *2 2% NA 24% 12%
2981-324 JI9IR3 121809  12/1%/09 121409 020510 020510-LCDRC 299  0.00553 0.00923 0.007 U 00LU 0031y
IOR1-324DUP JIDIRI 121809 1218/09 121009 02/05/10 020510-LCDRC 299 0.00680 0.00930 0.007 U 0.01 U 00331
RPD 2% 1% NA NA 1%
NETTERTIY Jvrcan 121809 12/18/09  12/15/09  01728/10 012810-LCDRC  37.2  0.00535 0.005U  0.007 U 001y 00274
2981-310 MS 24 1.64 1.97 4.05 10.1
2981-310 MSD 2.26 1.49 223 3.83 Y81
Spike Amount, MS 247 247 247 494 123
Spike Amount, MSD 2.54 254 254 5.08 12.7
%% Recovery, MS 97% NA NA 82% 81%
% Recovery, MSD 89% NA NA 75% 77%
RPD 9% NA NA 8% 5%
2081-325 JI91I3 120809 12/18/09  12/14/09  02/05/10 020510-LCDRC  26.3 0.00833 0.005U 0.007U 001y 00303
2981-325 MS 2.36 1.42 1.65 349 892
2981-325 MSD 2.60 1.65 .88 4.02 {101
Spike Amount, MS 240 218 218 436 1.1
Spike Amount, MSD 2.64 240 2.40 481 123
% Recovery, MS 98% NA NA 80% 80%
% Recovery, MSD 98% NA NA 84% 3%
RPD 0% NA NA 4% 3%

NO', wa: Arsenobetaine (AsB)

Dimethylarsinic acid (DMA)
Monomethyarsonic acid (MMA)
Arsenate (V or As' )
Arsenite (11 or As')
Total Inorganic Arsenic = As'?
Total As = Sum of AsB, DMA, MMA, and As*™*
Cal = Calculated Value

' Mcthod detection $imit (MDL) for AsB calculated from instrument detection limit

converted to pg/g using the average sample mass and volume for this project.
* Concentration less than 3 times the MDL, not valid for data quality control evaluation
U Not detected at or above MDL shown
NS Not spiked

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

* Qutside Method DQOs for Duplicates (< 25%)

Page 2 of 4
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BAITELLE MARINE SCIENCES LABORATORY

P29 West Sequim Bay Road
Sequim, Washington 9¥382
(360) 6X [ -4564

MSL Code Client D SDG

Recerved
Date

Collection
Date

Analysis
Date

Analytical

Batch ID AsB
ny/g wet

wit.

DMA

he’g
wet wit,

MMA
pely wet
wit.

Washington Closure Hanford
Ansenie Speciation Study
Wet Weiceht Conversion Tuble
SDGI2ER09 and SDGOT2R10

Total
RE

g wet

LERY
As

jg/p wet
wit.

Viethe ' - - DL

0o006l !

0.002

0.002

0003 Cal.

ts
121809
121809

Repli
29%81-012 J1voro

29%1-312DUP  J196F6
RPD

121809
121809

2981-324 JI9tR3
2981-324DUP JIVIR3

RPD

N TEETY 121809

2981-310 MS
2981-310 MSD

JivLi0

Spike Amount, MS
Spike Amount, MSD
% Recovery, MS

% Recovery, MSD
[
2981-325 121809
2981-325 MS

2981-325 MSD

19113

Spike Amount S
Spike Amount, MSD
% Recovery, MS

% Recovery, MSD
RPD

Arsenate (V or As’)
Arsenite (11T or As')

; . 3-5
Total Inorganic Arsenic = As

T o ASENObo e oy,
Dimethylarsinic acid
Monomethyarsonic acid (MMA)

12/18/09
12/18:09

12/18/09
12/18/09

12/18/09

12/18/09

1A)

12/15:09
12/15.09

12/1409

12/14/09

12/15/09

12/14/09

01/28/10
01/28/10

02/05/10
02,05/10

01/28/10

02/05/10

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

012810-LCDRC
012810-LCDRC

0.60180
0.00257

020510-LCDRC
020510-LCDRC

0.00165
0.00203

012810-LCDRC 0.00199

020510-LCDRC 0.00219

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

* Concentration less than 3 times the MDL, not valid for data quality contre
U Not detected at or above MDL shown

NS Not sptked

N Outside Method DQOs for Blank Spikes (S 15%), MS/MSD (< 25%), SR
* Qutside Mcthod DQOs for Duplicates (< 25%)

Page 4 of 4

0.00721
0.00736

0.00276
0.00278

0.002 U

0.002 U

0.002
0.002

0.002
0.002

0.002

0.002 U

0.00372
0.00474

0.0147
0.0167

0.003 U
0.003 U

0.0094]
0.0098 1

0.003 U 0.00885

0.003 U 0.00874
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PROJEC

PARAMETER:
LABORATORY:

MATRIX:

SAMPLE CUSTODY
AND PROCESSING:

QA/QC NAEF...ATIVE

Washimgton Closures Hanford SDG121809 and SDGO12810

Arsenic Speciation - lotal Inorganic Arsenic (TIA)

Pacific Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences
[.aboratory (MSL), Sequim, Washington

lissue Homogenate

Tissue samples were received at MSL on 12/18/09 and 01/28/10. All samples were
received in good condition (i.e., no sample containers were broken or leaking). Samples
were assigned a Battelle Central File (CF) identitication number (2981) and were
entered into the MSL sample tracking and project management system.

!OCFESSING INFORMATION:

“*~gler temperature on arrival 1.8°C

MSL Code: SDGI121809: 2981*30%-55u  oSwuwuviLaiv: 2981 -s0u-00

Freshwater Fish Freshwater Fish
_ """nogenate Homogenate

~

Collection dates 12/14/09 and 12/15/09 01/21/10
L.aboratory arrival date 12/18/09 01/28/10

aor

2.

Extraction Dates: 01/27/10 and 01/28/10
Analyses Dates: 01/28/10 and 02/05/10

i

iTHODS:

The tissue homogenate was processed and analyzed for total inorganic arsenic defined
as the sum of arsenate (V or As5+) and arsenite (11l or As3+) following MSL standard
operating procedure MSL-1-037 Arsenic Speciation using fligh Performance Liquid
Chromatography — Inductively Coupled Plasma Mass Spectrometry (HHPLC-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) tollowed 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 ot dried, homogenized tissue was extracting using
deionized water and sodium hydroxide (NaOll). 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 following formula: wet weight
concentration = dry weight concentration * % dry weight / 100.

QA/QC Narrative Preparation SOP MSL-D-004 Page | of 3
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REPLICATE
Pt CISION:

MATRIX SPIKE
CURACY:

STANDARD
FERENCE
TERI/ ~

QA/QC NARRATIN -

Laboratory duplicates were analyzed at a trequency of one cach per 20 tield samples or
analytical batch. Two duplicates were prepared and analyzed with this SDG. The total
morgamic arsenic duplicate was within the QC criterion of <25% RPD. Due to the low
concentrations of - As, analytical precision was also assessed using the matrix spike
duplicates and were within the QC acceptance criterion of <25% RPD.

The analytical method requires a matrix spike at a frequency of one per 20 samples or
analytical batch. A matrix spike duplicate was also added to provide a measure of
precision (as discussed above). The TiAs matrix spikes were within the QC criterion of
75-125% recovery.

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

ancesconi, K.A. and Kuehnelt 2 Det nation of arsenic spect A ical
review of methods and applicati ~ 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  'LC-inductively coupled argon plasma mass
spectrometry. Toxicol. Appl. Pharmac | 189: 73-83.

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

QA/QC Narrative Preparation SOP MSL-D-004 age 3 of 3
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SAMPLE LOGIN

Project Manager:
Date Received:
Batch:

Login Designee:

t

! -

;Pacnflc Northwest
|

I e

Battefie |

Busineas of Lunovation |

i
J

Brandenberger
01/28/10

24

Mcgahan

Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98382
PH: (360) 681-4565

project: Washington C ssure Hanford
Collection
Sponsor ID Site Description Battelle Code Storage Location Pequested Parameters Date
J19249 na 2981-336 other solid Deep Freezer C-1 Total Inorganic As 01/21/10
J19680 na 2981-337 other solid Deep Freezer C-1 Total Inorganic As 01/21/10
J19H16 na 2981-338  other solid Deep Freezer C-1 Avfcgfmu?%:;ggesﬂiﬁSire"ﬁl’)\"s 01/18/10
J19H31 na 2081-339  othersolid Deep Freezer G-1 Avfcggrmusr;"ggfgQgiﬁi:‘egﬂ?m 01/25/10
J19FD3 na 2081-340  other solid Deep Freezer C-1 Avfcggmuij'g;g;srL’;\;“:'SE?("9|“"‘Z?;’;‘LS 01/25/10
J19HV9 na 2981-341  other solid Deep Freezer C-1 AV(SC“:'E”“:"US"?L&';E; L:\;iflirerzi’;"'s 01/22/10
J19HWO na 2981-342  other solid Deep Freezer C-1 AV(SCSEMIS;J%:;SE;& \S-SitthZ?rI:?LS 01/23/10
J19HV8 na 2081-343  other solid Deep Freezer C-1 Avfcggn“ﬂusnl‘kgggfesr Q‘;ﬁsgtﬂe‘“’éﬂ’;w 01/24/10
J19FJ6 na 2981-344 other solid  Deep Freezer C-1 Avfczfo?stE'j& Z‘:iii’g‘f&?l‘s 01/24/10
J19FB5 na 2081-345  ofher solid Deep Freezer C-1 AV&:S&?;’%(’)‘;E;@Sgirel“;i’;"s 01/25/10
J19FJ7 na 2081-346  other solid Deep Freezer C-1 AV(S; dm.uiJLg;SEesrf\vs.iiregﬁLs 01/24/10
SOP% MSL-A-001 Page 1 of 1
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