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BlA TTELLE .$ARINE SCIEN'CES L. IHOR.I TORYV
1 529 West Sequirn (lay Road Washington Closure Hanford
Sequirn. Washington 98382 Arsenic Speciation Study

(360) 691-4504 SDG;093009

Received Collection A\nalysis A\nalytical Percent Total

NIlSL Code Client ID) S[)( Date Dlate Date Batch ID [Dry Wt AsB 1 M A NIMA A s A s

(Ilg ig/g (try Itg/g ttgg pg/g dry

dry wvt. wt. dry wt. dry wvt. wt!

Meuthod IDete~ion Limit (AIML) 0.002 (A 005 0,007 0.0/ Cal.

2981-229 J 19752 SDG093009 09/30/09 09/24/09 12/10.1)9 121 009-L-CDRC 27.3 (H1M0 0005 U 0.007 U 0.01 U 0.132

2991-2301 J 1975 1 SD6i093((09 09/30/09 09/24/09 1 2/10/09 I 21009-L-C[)C 21.6 (0.293 0.005 U 0.007 U 0.01 U 0.31-5

2991-231 J 1 8X99 SDG((910t9 09/30/09 09/24/01) 1 2/10/09 121 019-LCDRC 25.7 (1.56)) 0.0015 U 0.007 U 0. 01 U 0,582

2991-232 J I8X96 SDG093009 09/30/09 09/24/09 12/101/09 (21 009-LCD)RC 27.1 (.549 0.005 U (1.1)07 U 0.01 U 0.571

2981-233 J I (1XJ3 SDGO093((9 09/30/09 09/24/09 12/10/019 121 ((l9-L-C[)C 31.6 0.191 0.0(15 U ((.1(17 U 0.0(1 U 0.213

2981-234 J1 I XC9 SDU(193009 09/30/09 ((9/24/09 12/10/09 121 009--('DRC 33.1 (0.195 ((.1(15 U 0.11(7 U 0.01 U 0.217

2981-235 J1 XXI) SDGi093(09 0)9/30(19 ((9/24/(9 1 2/10)/09 1210(09-,CDRC 24.8 (.479 0(.0(15 U 0.0107 U (.017(1 0.508

2981-236 .118XF3 SDG0930(09 (19/3(0/09 ((9/24/0(9 12/10/09 121009-LCI)RC 25.8 (.432 (0.01)5 U 0.10(7 U (1.01 U 0.454

2981-237 Ji I XF2 SDG093009 019/30/019 (19/24/1)9 1 2/l10/09 12 1(1(9-L(CDRC 24.8 0.359 0.0(05 U 0.0(07 U (1.01 U 0.381

2981-238 J18XFI SDG0930(19 09/30/09 (19/24/119 12/10/0)9 121009-LCDRC 25.2 0.530 0.1005 U 0.007 U 0.01 U 0.552

2981-239 J l8XC6 SDG093009 019/3(1/1)9 ((9/24/119 12/10/09 121009-LCDRC 33.4 0.213 (10(5 U 0.007 U 0.111 U 0.235

2981-240 J19XJI SIDiO93119 (09/30/019 ((9/24/09 12/10/09 1210109-LCDRC 32.01 (1.221) ((.11(5 U 0.007 U 0J111 U 0,242

2981-241 J18XDO SDG09300)9 (19/30/119 (19/24/09 12/101/09 1210109-LCDRC 29.6 0.158 (1.0(15 U 0.1107 U 0.01 U 0.180

2981-242 J I8XJ2 SDG093009 09/30/09 109/24/119 12/101/09 121009-LCDRC 20.6 (.398 0.0(15 U 0.007 U 0.0) U 0.420

2981-243 J18X97 SDGO93(19 (19/30/119 019/24/119 12/10/09 1210019-LCDRC 3(1.5 0.162 0.1105 U 0.1107 U 0.0! U 0.184

2981-244 J11XC7 SDGII93((09 (19/30/119 ((9/25/119 12/10/09 121009-LC(DRC 28.7 (0.119 0.005 U 0.11(7 U 0.0152 0.146

2981-245 J(8XF5 S[)G1193009 (19/30/119 (19/25/09 12/11/09 121 109-LCDRC 26.01 (.576 0.0105 U 0.007 U 0.011 U 0.598

2981-246 JI8XJ5 SDG093009 09/301/019 (09/25/09 12/11/019 121 109-LCDRC 31.2 0.301 0.363 0.1107 U (1.01 U 0.681

2981-247 JI8XC8 SDG0193009 1)9/30/119 19/25/09 12/11/09 121 109-LCDRC 32.5 0.233 (.005 U 0.007 U 0.0138 0.259

2981-248 J I X98 SDG0930019 09/30/09 (19/25/09 12/11/09 121l19-LCDRC 26.2 (.463 0.005 U 0.007 U 0.0150 0.490

2991-248DUP J I8X98 SDG093009 (19/30/019 1(9/25/019 12/11/09 121 109-LCDRC 26.2 (.505 (.005 U 0.1107 U 0.01 U 0.527

2981-249 JI8XF4 SDGi(93(109 (19/30/09 1)9/25/119 12/11/019 121 109-LCDRC 25.0 0.148 0.05 U 0.007 U 0.0144 0.175

2981-250 1 9X14 SDG(193009 09/3(1/09 (19/25/119 12/I1('09 121 109-LCDRC 33.1 0.0642 (.005 U 0.007 U 0.0121 0.0883

QUALITY CONTROL SAMPLE RESULTS Ilvertjie 27.9

Method Blank
Blank RI1 12/10/(09 1210109-LCDRC 0.002 U 0.005 U 0.007 U 0.01 U NA

Blank R2 12/11/109 121 109-LCDRC 0.1102 U 0.005 U 0.0117 U (1.01 U NA.

Standard Reference Material
DORM-2 rI 12/1(0/09 121009-LCDRC 13.6 0.277 (1.1117 U 0.01 U 13.9

DORM-2 r2 12/11/09 121 109-LCDRC 13.7 0.195 0.007 U 0.0) U /3.9

Certified Value 16.4 NA NA NA 18.0
% Recovery 83% 77%

%'/ Recovery 83% 77%

Blank Spike Results
LCS RI 12/10/09 121009-LCDRC 2.14 2.17 2.16 3.96 10.4

LCS R2 12/11/09 121 109-LC7DRC 2.100 2.07 2.14 3.91 10.1

Spike 2.00 2.00 2.00 4.00 10.0

% Rec 107% 108% 108% 99% 104%

% Rec 1(0% 104%/ 107% 98% 101%

Page 101f2
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8.4TTELLE .IIARIVE SCIENCEL-S LABfORA TORY
1 29 West Sequini Bay Road Washington Closure Hanford

Sequirn. Washington 98382 Arsenic Speciation Study
1360) (,81 -4564 SDG093009

Received Collection Analysis Analytical Percent Tmtal
NISL Code Client I[D SIX, Date Date Date Batch ID Dry Wt AsB DMA MMA As' .IS

pgg pg/g dry 1ig/g 11g/g lig/g dry
dry wt. wt. dry wvt, dry wt. wt,

fithod 1)etci lion Limau~ 011)L) 0.002 ' 0. 005 0).007 0.01 Ca/.

Replicate Anahsis Results
2991-229 RI J19665 SDG093009 09/30/09 09/24/)9 1 2/10/09 121009-LCDRC 20.5 0.0691 0.0128 0.007 U 0.172 0.261
2981-228 R2 J 19665 51)6093009 09/30/)9 09/24/09 12/10/09 121 009-LCDRC 20.5 0.0)590 0.0129 0.007 U 0.179 0. 258

RPD 16% 1% NA 4% 1%

2981-2-19 J I 9X98 SDGi093009 (09/30.09 019/25/019 12/11,109 121 109-LCDRC 26.2 (0.463 0.005 U 0.007 U 0,01150 0.490
2981 -2-IDUP J 18X99 SD(;0931109 (09/3(1/109 0)9/25/0)9 12/11/o)9 121 109-LCDRC 26.2 (0.5(15 (0.1)05 U 0.007 U (1.01 U 0.527

RPD 9% NA NA NA 7%

Mlatrix Spike Accuracy
2981-226 J 195W8 SDGi0931109 09/30/1)9 09/24/09 12/10/019 121 019-LC.DRC 21.4 0.108 0.0133 0.007 U (0.030)3 0.159
2981 -226MS 2.55 2.53 2.50 4.55 12.1
2981 -226MSD 2.43 2.48 2.40 4.53 11.8

Spike Amount, MIS 2.55 2.55 2.55 5.09 12.7
Spike Amount, NISD 2.45 2.45 2.45 4.90 12.3
%/ Recovery, MIS 96% 99% 98% 89% 94%
% Recovery, MISD 95% 101%! 98% 92% 95%
RPD 1% 2% 1% 3% 1 %

2981-245 JI8XF5 SDGiI93009 (09/310/09 0)9/25/09 12/11/09 121 109-LCDRC 26.0 0.576 0.005 U 0.007 U 0.01 U 0.598
2981 -245MS 3.09 0.0574 (0.914 3.38 7.44
2981 -245MSD 3.25 0.0)431 0.874 3.61 7.78

Spike Amount, MIS 2.37 2.37 2.37 4.74 11,9
Spike Amount, NISD 2.53 2.53 2.53 5.0)5 12.6
% Recovery, MIS NA NA NA 71% N NA
% Recovery, NISD NA NA NA 72% N NA
RPD NA NA NA 0% NA

2981-227 J19666 SD6093009 ((9/30/09 (09/25/0)9 12/11/0)9 121 109-LCDRC 22.2 0.0947 0.005 U (0.007 U 0.673 0. 780
2981 -227MS 2.66 2.42 2.60 5.17 12.8

Spike Amount, MIS 2.55 2.55 2.55 5.09 12.7
'. Recovery, MIS 101% 95% 102% 88%! 95%

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

Arsenate (V or As"_)

Arsenite (IIl or As
3

-)

Total Inorganic Arsenic = s

Total As = Sum of AsB. DMA, MMA, and As 1-

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 (5 15%), MS/MSD (<- 25%), SRM (<- 25%) results
*Outside Method DQOs for Duplicates (< 25%)

Page 2 of 2
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HAl TTELLE AURINE SCIENVCES LABIORA TORY

1529 West Sequimn Bay Road Washington Closture Hanford
Sequirn. Washington 98382 Arsenic Speciation Study

300) oX81-4564 Wet Weight Conversion Table

Received Collection Analysis Analytical Percent Totul

NISL Code Client 1I) SDG [Date D)ate Date Batch I D D~ry Wt AsB DMA MMA As A

('gig Wet )ig_,/g fig'g ('g/g Wet pg/g Wet

wt. Wvet wt. Wet wt. wt. wvt.

.1lcili,,c lOctectoit Limpit (,II)0L) 0.0006 1 0.001 0. 002 0.003 CaL.

2981I-229 J1I9752 5 DG093009 09/30/0)9 (19/24/09 12/I10/09 I 2 1(09-1LC DRC 27.3 0.0300) 0.1)01 U 01002 U 0.0(03 U 0.0360
2981-230) J19 7 51 SDG093009 09/30/0)9 09 24.1)9 12/10/019 1210l09-LCDRC 21.6 0.0632 00.)11 U (0.002 U 0.003 U 0.06V2

2991-231 J I XX99' SDG093019 1)9/30/09 0)9/24/09 12/10/019 121t)09-ICDRC 25.7 (0.144 0(. 00 1 U 0.01)2 U 0,1)03 U 0.150
2981-232 J I 9X96 SDGO93OI)9 019/30/019 119/24/0)9 12/1/1)9 12I 009-LCDRC 27.1 11.149 0.0011 U 01.00(2 U 0.0)03 U 0. 155

2981-233 JIi 8XJ3 SDG0930)19 119/3(0/109 019/24/019 12/10/0)9 121119-LCDRC 31.6 10.116114 0.10(11 U 1.01)2 U 0.01)3 U 0.0664

2991-234 J1 8XC9 SI)(io931109 19/3(/09 1)9/24.119 12/101/09 121119-LCDRC 33.1 10(1645 000)11 U (0.1)02 U 10.0(03 U 0.0705

2991-235 J I 8XBI) SI)G930019 019/30/0)9 0)9/24/0)9 12/ 10/019 121 1119-LCDRC 24.8 0.119) 01.0)1 U 0,0012 U 10.001422 0.126
2991-236 31 8XF3 SD(;093009 109/310/1)9 (19/24/019 12/10/i09 1210019-LCDRC 25.8 0.111 01.0)11 U 10.1)12 U 0.1)03 U 0.117
2991-237 J18XF2 SDGI)93009 019/30/0)9 019/24/09 12/101/09 121109-LCDRC 24.8 10.11892 0-0101 U 10.1)02 U (0.1)03 U 0.0952

29981-239 318XFI SDG093009 1)9/3(1/1)9 0924/09 12/10/0)9 12100)9-1.CDRC 25.2 0.134 01.0)11 U 01.00(2 U 0.003 U 0.140

2981-239 J11XC6 SDG0930)09 (19/30/09 09/24/09 12/101/09 1210)09-LCDRC 33.4 0(.0710 0(001 U 0.0)12 U 0.003 U 0.0770

2981-241) J1 XJ I SDG0930)19 (19/30/1)9 109/24/09 12/1(0/09 1210(09-LCDRC 32.1) (1.1071)2 0.0)11 U 10.11(2 U 0.1)03 U 0.0762
2981-241 J I8XDO SDG0930)09 0)9/301/09 (19/24/1)9 12/10/09 121009-LCDRC 29.6 1.1)469 01.00(1 U 1.002 U 0.003 U 0.0529

2981-242 JI8XJ2 SDG093009 19/30/09 (19/24/09 12/101/09 1210)09-LCDRC 2(1.6 0.0)20 0-0101 U 0.002 U 0.1)03 U 0.0880

29)81-243 J18X97 SDG093009 19/30/09 (09/24/(19 12/10/09 121009-LCDRC 30.5 (1.1)492 0.0)01 U 0.002 U 0.003 U 0.0552
29981-244 JI8XC7 SD6093009 09/30/1)9 1)9/25/09 12/1(1/0)9 121009-LCDRC 28.7 0.0)341 0.00)1 U 0.0)12 U 0.0(1435 0.0414

29)81-245 J I8XF5 SDG093009 09/311/09 0)9/25/0)9 12/11/09 121 109-LCDRC 26.1) 0.150) (0.001 U 1.002 U 0(003 U 0. 156

2981-246 JIXXJ5 SDG093009 (19/3(1/09 09/25/09 12/11/0)9 121 109-LCDRC 31.2 1.11938 0.113 0.002 U 0.0(13 U 0.212

2981-247 JI8XC8S DG093009 09/30/1)9 (19/25/09 12/11/09 121 109-LCDRC 32.5 (1.0)758 (0.001 U 0.01(2 U (.00450 0.0833
2981-248 318X98 SDG093009 09/30/09 119/25/119 12/11/09 12II019-LCDRC 26.2 0.121 01.001 U 11.0)12 U (.00394 0.128

29981-248DUP JI 8X9I( SD6093009 09/30/09 0)9/25/09 12/11/0)9 121 109-LCDRC 26.2 0.132 00101 U 0.002 U 0.003 U 0.138
2981-249 J I8XF4 SDG093009 09/30/09 (19/25/119 12/11/09 121 109-LCDRC 25.0 1.0370 01.001 U 0.0102 U 0.0(1358 0.0436

2981-250 J 19XJ4 SDG09300I9 (19/3(1/09 1)9/25/09 12/11/09 121 109-LCDRC 33.1 1.11213 0-0101 U 1.1)02 U 0.00402 0.0283

.4 vi-age 27.9

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

Arsenate (V or As . )

Arsenite (IlI or As'~)

Total Inorganic Arsenic =As-

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

-
5

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

Page 1 of 1
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QAIQC NARRATIVE

PRO.1ECT: Washington Closures I lanford SD6093009
PARAMETER: Arsenic Speciation - Total Inorganic Arsenic (TIA)
LABORATORY: Pacific Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences

Laboratory (MSL), Sequim, Washington
M ATR IX: Tissue I lornogenate
SAMPLE CUSTFODY Tissue samples were received at MSL on 09/30/09. All samples were received in good
AND PROCESSING: condition (i.e., no sample containers were broken or leaking). Samples were assigned a

B~attelle Central File (CF) identification number (2981 ) and were entered into the MSL
sample tracking and projlect management systemn.

SAMPLE PROCESSING; INFORNIATION:

MSL Code: SDC093009: 2981*229-250

Description: Freshwater Fish I lomogenate

Collection dates 09/24/09 and 09/25/09

Laboratory arrival date 09/30/09

Cooler temperature on arrival 3.2'C

Extraction Dates: 12/09/09 and 12/10/09

Analyses Dates: 12/10/09 and 12/11/09

MIETH-ODS: The tissue homogenate was processed and analyzed for total inorganic arsenic defined
as the sum of arsenate (V or As5+) and arsenite (1ll or As3+) following MSL standard
operating procedure MSL-1-037 Arsenic Speciation using f igh 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 column on high-performance
liquid chromatography (IIPLC) 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 315.

Upon arrival at MSL, the wet tissue samples were stored at <-I 8'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 fig/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/OC Narrative Preparation SOP MSL-D-004 Pagel1 of 3
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QAIQC NARRATIVE

NOTE: TIhe data for arsenobetaine (AsB), dimiethylarsinic acid (DMA),
monornethyarsonic acid (MMA) are reported for informiation purposes only. -rhe data
are quantitatively determnined, 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 of3 i nd 5-+. The other arsenic
species may be validated upon request. The quality control review below applies only to
the As3'" data.

IIOLI)INC TIMiES: Wet tissue samples were stored at either 4 'C, frozen, or at < -I 18 ' from ti me of
collection to analysis. Hlolding 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 4-5 days after collection and stored at < - 18 'C and then
lypholized. With these storage requirements the samples were analyzed within the 180
dlays from collection.

D)ATA QUALITY CRITERIA (DQC):
Range of Range of SRM Replicate Achieved Achieved

Analyte Analytical Blank MS/NISD Percent Precisions MDL MDL
Method Spike Spike Recovery (RPD) (pig/g dry (pglg wet

Recovery Recovery wt.) wvt.)
AsB IIPLC/ICP- NA NA NA NA 0.002 p.g/g 0.0006

DRC-MS I/
DMA IIPLC/ICP- NA NA NA NA 0.005 pig/g 0.001 lig/g

DRC-MS
MMA IIPLC/ICP- NA NA NA NA 0.007 jig/g 0.002 jag/g

DRC-MS
-777) PLC/ICP- 85-I115% 75-125% ±z25% <25% 0.01 pig/g 0.003 p.g/g

DRC-MS
NA D~ata 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. 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 llg/L to igg 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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QAIQC NARRATIVE

REPLICATE Laboratory duplicates were analyzed at a frequency ot one each per 20 field samples or
PRECISION: analytical batch. Due to an error, the duplicate for analytical batch 12 1009-LCDRC was

conducted on a Washington Closures I anford sample that was not selected for total
inorganic arsenic analyses. [he values are reported for the purpose of meeting the
quality control requirement. Analytical precision was also assessed using the matrix
spike duplicates and were within the QC acceptance criterion of <25% RPD.

MATRIX SPIKE [he 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 121009-LCDRC were conducted on a Washington Closures
I lanford 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 121 109-LCDRC were just
outside the QC acceptance criterion (7 1% and 720/%, respectively). The matrix spikes
were reprocessed, but resulted in the same low recoveries. A second sample from this
analytical batch was selected for a matrix spike to confirm the low recoveries were
isolated to the specific sample. The single matrix spike was conducted on a sample that
was not requested for total inorganic arsenic determination. The values are reported to
demonstrate the analytical accuracy for this batch. The spikes were within the QC
criterion. In addition, the LCSs for both analytical batches were within the QC criterion.
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: Francescon, 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 H PLC-inductively coupled argon plasma mass
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LOG-IN CHECKLIST Reference SOP# MSL-A-O01

CentralW*# 2917 sample Nows: 2 -2 2 Z ath /5

[] E]USD~A Samples (see Compliance Agreement Checklist) PM Verification:

[i] E] Filter Samples: Wiv~:eufe Samp le Half of so l
E] E]Freeze dry sample(s) - samples will be weighed and placed in ultralaw temp freezer (Login Lab)

[II] [1111]Special Instructions: ______________________________

Samose Preseirvation Iflstructioeis: _________________________

**Sea LIMS for archive/disposal nformation"

TO BE COMMLETb UPON SAMPLE APMYALAOGi-IN
Yes No W/A Indice in Appropriate Boxc

[::]~ I]Cusody seal present Seal intact? YES NO
J II ] Cooler temperature (acceptable range: 4±2rC or salids:frozen) 0

(if multiple coolers. note temp. of each) 0______

[] [] ~] Project Manager notified of any cutdy/login discrepancies (cooler temp. sponsor codes. etc)
Comment/PRemeitf. ______________________________________

'~7~I] [I]j~~]Were Wil chain of custody farms signed and dated?

[I]I~ I]Were smples filtered at M51.2

Sample11 confto"(s)0r~U

Container type: ,

Notes.

Sainple(s) were preserved prior to "rval at MSI. (noted on CoC /Sample / per PM Instruction)

[ ] Random pH checked for -107. of samples (use dip paper) Sample Ibs:___________

[] Complete pH check reqw"ed for project (use pH meter and record on pH- Record form)

E]Sample(s)-were presarved at MSL

Tye [ ] 0.27. 1-4NJ3 Notes: Lot#

[ ] 0.57. HOl (Hg samples) Notes- Lot*

'~~] Fefrigeatet~Notes: (-
Notes:___________________________________

Com J -O-MW-3L-bate/Tim: I-$3

80u#a0 PMa,*i SdcMSnc Labst 1529 West Sequlm BaY Rd SOquMnA Washington 98382 PH (3 OWf#M4'ackage Page 39 of 39
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\U;LI 4 ode ( 'lient 11) '4)4 Dale RI e Dle l~ae ich 11) ly \Vt Cr VI Cr 'VI

ne g d ury k1.I t. utg wet wt,'
ll',hlu/ I )ci Owl /, jili If/)/,) 

-171 7 .
Mecthod Blank
lank R I o141 25.44 (4 0125 1 )-IA(1)RC 0.471 1 4). 127 U1
Wiink R2 4(4.2-14) (4 12 I(-I.(DR(' 0.471 U 0 (.127 UMink R3 041/26/10 ) 1426104- L( I)R( 0.471 U1 0.127 U

L abhoratory Control S I Iit
IA S I Cr 16 111 25/10) 4125104-LIi)RC 116
4 ('S 2 Cr,6 (44.22, 41) 44122 144 OI)Rti .106
I C(S.3 Cr 16 041 26, 1(0 0 126 1O-LCDRC 1.440-
S pike 4 oncentral iii 

004(
4Recovery 

105%
Reoey10)2% 

-%/, Recovery 10)3% --

Replicate Amialvsii Results
298 1- 1.;7 11 93N4 SIX 481449 448/14/09 (48/411,4)9 01/25/110 441254 4-L-CDRC 22.3 0.471 U (.427 U21)81I-1I37R2 J34 9IN4DLIP SI)(48 14449 (48/14 49 4!14) 4) 2510 0)(4254IO-I-CDRC 22.3 0.485 40. 108

ID NA\ NA
29841-2444 -195444 I)M)91849 049/ 84409 0)9/104/09) 4 01/2/1 44l22 4o-I.(J)R( ;7,9 0.471 U 0.1)27 Ui
'9)8 1 -20)4 R2 J1I9544)1UP SD)(6491I84)9 049/18.49 404449 09/ /44)1 W09 1221 (421-LtCDR(' 37.9 0.471 U 0.127 U

14PD NA NA

298 4 -226 1 4 9 W8 51)G 4934449 0)9/30/09 449/24.449 44 1.16'44) 441 126 10 44-( DC 21.4 1.1 3 0.2421981-1'6112 .1 95\VXI)U P S4)( d93049 049/10/09 09(, 24. 09 01126110 444264 4-[CDRC 241.4 0,686 4).1447

R 11I) NA 2  NA

%MDLR2 New MDL 0126/10) 4)4 614-LCDRC 30).3 1.52 0.460)
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MI)l-R5 New NIDL 441/26/10) )126104-[-CDRC 30.3 1.37 0.414MDLR16 New MDL 014/26/10) 4)464 4-LCDRC 30).3 4.62 0.490
NIDI.R7 New MM) (44/26/444 0 1261 O-LCDRC 310.3 4.56 0.474M DL R New MDL- (1 /264; 10 4012614-LCUDRC 30)3 4.57 0.476
%verage =1.51 

0.458Std. Dev. 
0 4.0846 0.0256M DL(3.I43xSD) 

0 (.266 0.0806
RSD 

5.6% 5.6%

Matrix Sike Accuracy
'981-1433 J 19312 S)DG814441 ((8.'14049 ((8:4)6,49 (442514( 444254 4-LU)RC 22.4 0.471 U (0.427 U
I'M1 -1 33 XIS (Cr f6) 

2.42 --2)841-4133 .MSD)(Crt 62.77 
-

Spike .\mount, MIS 2.94)0
S pike .\mounlrt, M SD 21.83-

1Recovery. NIS 
7 3%". N

%Recovery, MISI 98%/ -R1111) 
27%/0*-
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%IS[. Code ( hent ID) SI)( D ate Date Datie Haitch 11) D)ry WV1 Cr VI C.r VI

I~ h'hod I.),I,' /0)11 I(1 (na Of/ )j .17/1Q2
198 1 -203 19503 SIX W09l80') 019(A' 09/10 09 0 1 22;l10 0122 10- I.'D RC 3 1. 1 0.471 U3 0.127 U

'981 -'03 %IS (r -(0 2)59 --
'98 1 -20)3 M S 1) (('r 6)) 26
S;pike Amount, %I .14 -

S pike Amiount. 'OSD) 2)97%Recovery, NIS 94% -%Recovery, NISI) 1111%
RI'! 101% --

2981-223 -1 195\V SDGO9)Otq 0(9/30/09 I9121 09' 01/.26,'10 ))12610-1-.CDR(C 21.7 0(.471 U 0.127 U1'091-223 MS (Cr f6) 
3. 19 --

298 1-223 MSD (Cr 16) 2.90)-
S pike Amount, MS 2.91 -
S pike /\mount, MISI 21.94%Recoverv, NIS 110% -

4.Recoverv. NISD) 99% -
RI) 

10% -

Standiard Reference Material I Linuid)
SR M 2 1019 01.25,:10 012510-LC(DRC 1Y. I II
s RM 2109' 0I.'22I0 012210-1.C'DRC NA -
SRM 2109 01.(,26/I() 012610-1LCDR(C 0.119)-
C ertitied Value (adjusted Ior dilution) ((II 10

'Rccoverv 
111%

SRecovery 
NA ~ -

Recovery 119

Qualifiers:

Wet weig~ht detCtion limit calculated using a percent dry wkeight ul 26.9" ,.
-Concentration less than 3 times MDL

U Not detected at or above MDL. MDL reported in value field
N Outside Method DQOs Ibr Blank Spikes (5 15%) and MS/MSD (< 25%) results

*Outside Method DQOs 11or Duplicates I< 25% )
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QAJQC NARRATIVE

P ROJ ECT: WVashington Cilosures I lant'ord SD( j81I409b (partial batch), SI)(;082009. SDGi09 1 109,
SDG109 1809. S1Xi092309, and SD6i093009

PARAMIETER: Chromium Speciation - I lexavalent Chromium (Cr VI1)
LABORATORY: Pacific Northwest National Laboratory tPNNL) operated by [Battelle, Marine Sciences

Laboratory (MISL), Sequim. Washington
MATRIX: ['issue I lomogenate
SAMPLE CUST~ODY The samples addressed in this narrative were received in six separate shipments. Table
AND PROCESSING: I provides the details for 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 hroken or leaking). Samples were assigned a B~attelle Central File (CF)
identification number (2981) and were entered into the MSL sample tracking and
project management system. This narrative addressed only part of the SDG08 1409
samples due to an analytical batch size of 20 samples. See note below for sample
numbers addressed in this narrative.

Table 1. Sample receipt, extraction, and analysis information.
SDG: 081409b 0)82009 091 109 091809 092309 093009

NISL Sample 2981* 133- 298 1*l139- 2981*l185- 2981l*203- 2981l*213- 2981 *223-
1Ds: 138 144 202 (select) 212 222 228

Collection 08/06/09 09/03/09 t09/1 0/09
Date: 08/10/09 08/12/09 09/08/09 0)9/14/09 0)9/16/09 09/21/09

08/I11/09 08/17/09 09/09/09 019/15/09 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 0)8/20)/09 09/Il1/09 09/I18/09 09/23/09 09/30/09
Cooler
Temp. 2.5'C 1.20C 3.70C 2.7'C 2.00C 3.20C

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

Analysis 01/25/10
Date: 01/25/10 01/25/10 01l/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 al. (2007). The extracts were then analyzed following MSL
standard operating procedure MSL-1-039 CHROMIUM SPECIATION USING I IIGfI-
PERFORMANCE LIQUID CH]ROMATOGRAPHY - 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
SIDMIS 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 of5 2Cr and 'Cr to correct for interferences and potential
interconversion between the oxidation states of Cr 3 and Cr6'. The tissues were
extracted using a NaCO3 and NaIICO3 buffer, ul1trasonication, and centrifligation. The
extracts were then filtered through a 0.45pm Tetlon syringe to removal particulates and
analyzed by IIPLC coupled with the ICP-MS. Analytical results are reported in ig/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/OC Narrative Preparation SOP MSL-D-004 Page I of 3
MSL Data Package Page 6 of 109



QAIQC NARRATIVE

II1OL)IN(; IIM ES: Wet (issue samples were stored it <( 80C upon arrival at MSL. Method 6800 does not
provide a holding time tor CrVl howe,.er, it states that samples collected for speciation
analysis must be isotopically spiked as soon as possible. lDue to the lipid interference
that occuired in the original method, the samples were isotopically spiked several
months after collection. I lowever, the storage of samples at < -80'C sufficiently inhibits
interconversion of the oxidation states over this period of' time. rhe results are not
considered significantly impacted by the delay in isotopically spiking the samples.

DATA QUALITY ('IIITERIA (DQ(C):
Range of Range of slm lelct chieved Achieved

Analyte Analtical Spink Spike Percent Precisions NIDL NIDL
metho Spik Rpevr Rlecovery (RPD) (jig/g dry (jiglg Wet

Reovry Reovrywt.) wt.)'CrVI I IPLC'ICP- 85-1 15 % 75-125%t/ NA 25% 0.471 gg/g 0. 127 pg/g
I)RCMS

NA Fi~sue standard reference iniaieriails curtitied for (rVI are not presenily available.
'lDry Weight MtDt converted to a wet weight MDL using a percent dry weight ot 26.9%

DETECTION LIMITS: Analytical results were reported to the laboratory achieved method detection limits
(MDL) as determined from the Annual MDL study. rhe MDLs were determined
according to EPA's -Detinition and Procedure for the Determination of the Method
Detection Limit - revision 1.11 I" 40 CFR Part 136, Appendix B. Seven replicates of a
fish tissue were used to generate the MDL for the dry weight concentration. The dry
weight is then converted to a wet weight concentration using the average sample
percent dry weight as discussed above. Data were evaluated and flagged in accordance
with the following criteria:

U U~ndetected 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. Three analytical batches are reported with no detectable CrVI in

the method blanks.

LABORATORY Laboratory control samples ([CS) were prepared and analyzed at a frequency of one
CONTROL SAMPLE each per analytical batch. The LCS consists of reagents spiked with the isotopically
(LCS) ACCURACY: enriched Cr VI and Cr III standards for 520r and 3Cr. The LCS samples were within the

QC criterion of 85-1 15% recovery.

REPLICATE Laboratory duplicates were analyzed at a frequency of one each per 20 field samples or
PRECISION: 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 with
seven 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 samples
ACCURACY: or analytical batch. The matrix spikes were within the QC acceptance criterion of 75-

125%'. except for one MS in batch 0125 1 0-LCDRC at 73%. Acceptable accuracy for Cr
VI 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.

QA/QC Narrative Preparation SOP MSL-D-004 Page 2 of 3
MSL Data Package Page 7 of 109



QAIQC NARRATIVE

STANDARD [he aqueous NisT standard reterence material (SRM) for Cr VI was used to verify theREFERENCE accuracy of the isotopic dilution method. T'his is not required in the method, hut was
.N IA F'E RIA L: added to confirm the qulantification of the Cr VI species. Therefore, 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 (February 2007), ELEMENTAL AND
SPFCIA 'FED ISOTOPE DILUTION MASS SPECTROMETRY, Environmental
Protection Agency.

Wolf, Ruth E., J.M/. Morrison, and M.B. (loldhaher. (2007). Simultaneous
determination of (r(lII) and Cr(VI) using reversed-phased ion-pairing liquid
chromatography with dynamic reaction cell inductively coupled plasma mass
spectrometry. J. Anal. At. Spectrom., 22: 1051-1060. DOI: 10. 1039/b704597b

QAIQC Narrative Preparation SOP MSL-D-004 Page 3 of 3
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LOG-IN CHECKLST Reference SOP# MSL-A-0O1

Central File#-. 2 'Y / Sample No(s): //~-/2.Project Maagr

ro Be COMPLETED By PROJYECT MANAGER (prlir to arrival when possible)
Matrix: WP#__________

Yes No
[II] [I]Navy-type Project (requires high-level sample tracking procedures)

[i]L ] Filter Samples: IAmount Entire sample Half of sample
[I] [] Freeze dry sample(s) - samples will be weighed and placed in ultrolow temp freezer (Login Lab)
~~ [~~] Special instructions: ___________________________________

Sample Preservation Instructions:

Date To Archive: Date To Dispose:__________

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

L]~E]Was a custody seal present?

[I] [I] ~] Was the custody seal intact? Ca AiS r> 1-J1o 4 Ak p,.e' A&e a ew 5C&.

'~I Ii] i]Was cooler(s) temperature(s) within acceptable range of 4-2*C or frozen? *
(if multiple coolers, note temp. of each) _________

[Z] [] ,~] Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy- _____________________________

*7~**] [ii Lii]Were all chain of custody forms signed and dated?

LI] ;~ [jI] Were samples filtered at MSL7

Sample condition(s): =Aietabl other (explain):

Container type: jTeflon Poly Glass Cap. Vial ! )Pcs_ _____

Notes:

Completed bae/Tlme: 0 // y3-)

SAMPLE PRESERVATION

SSample(s) were preserved at M5L

Sample(s) were 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:_______________

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

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

0.5% HCI (Hg samples) Notes: _________________

SRefrigerate/Freeze Notes:

Notes:

Comple y: ate/Time: : <Cr! i- //YJ

Revsed 121608
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LOG-IN CHECKLIST Reference SOP# MSL-A-0O1

Central File #: ________ sample Ns) I A Project Manager, \1B
TO BE COMPLETE15 BY PR~OJECT MANAGER (prior to arrival when possible)

Matrix: WP#
Yes No

111] [I]1avy-type Project (requires high-level sample tracking procedures)
~ ~ ] Filter Samples: IAmount: Entire sample Half of sample

LI] []Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lob)
[ii][II] Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN Ik <
Yes No N/A Indicate in Appropriate Box \\CC

LIZ L~ IZ] Was a custody seal present?*

[I] LI] [j"Was the custody seal intact?
[~ [jj] [~] Was cooler(s) temperature(s) within acceptable range of 4±2*Cor frozen) &2

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

[Z [I] [jfjwas Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc)?
Comment/Remedy: _________________________________

[i'f =Z [=]Were all chain of custody forms signed and dated?

=X [Ii [ rWere samples filtered at MSL?

Sample condition(s): itk ab50 Other (explain):

Container type:. Teflon Poly Glass 04ii3 Other:

Notes: J.4

Completed By: C Date/Time: ? -ZI M 50
SAMPLE PRESERVATION

[fSample(s) were preserved at MSL<

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

If preservation necessary, record Acid Lot#
Type: [X 0.2% HN03 Notes: ______________

0.5% HCI (Hg samples) Notes: _______________

[~Kefrigerate/FreezeNotes:*v -" - rSp ;
[ ] Other Notes:

Completed BY: Date/Tme: b t-0

Storage Shelf:CL (-/W.{t
Batt elle Marne Sciences Labs, 1529 West Soquim Say Rd. Sequin, Washington 98362 PH: (360) 681-4565
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LOG-IN CHECKLIST Reference SOP# MSL-A-0O11

Central File#U:.2'~ Sample No(s): 20Y$ yc Project Manager ibranl 4At.i 4ef-

Matrix: #
Yes No

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

[7] 1 USDA Soils (or overseas. including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

[1] F FiltIe rS a mple s: [ -.A r ._ . , t.*1-t .' .,-H

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

[3] ~~ Special instructions:_________________________________

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

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

171 MR [13 Custody seal present
[13 [1] [~ Custody seal Intact

'~J[ ][ ]Cooler(s) temperature (acceptable ranges =water 4*2'C I solid: frozen)3 7
(if muliple coolers, note temp. of each)

[13[13~Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:_______________________________

~ [13 [II]All chain of custody forms signed and dated?

LIII [I] Samples Filtered?

Sample condition(s): Q.

Container type:.
Notes:

Completed____________ ____ Datelrime: 7/A /-6it)

SAMPLE PRESERVATION

SSample preserved at MSL

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

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

IIComplete 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:

0.5% HCI (H-1 samples) Notes:

[3 Refrigerate Notes:

SFreeze Notes6&/-_, -/ i4 e h-a--5,4 -cl

rvo _______________________Not_

Corn Date/Time: fd

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequimn Bay Rd. Sequimn, WA 98362 (306) 681-4565
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LOG-IN CHECKLIST Re,0rence SOP#MSLA-001

Central File#U: 2 I Sample No(s): 2c 5J 2 / 2- Project Manager: 4 OCA., CZ AJ /7!24 Cf

TOBE compLErhDBYPIROTECT MANA6EI& (Prior to sample arrival when possi ble)
Matrix: P

Yes No

=111 =I Navy-type Project (requires high-level sample tracking procedures)

E-il l I USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agieement Checklist

FII II Filter Samples: IAtvourN,' Entire somple Half of sample I

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

[IIIliii 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 comp-leted)

LIII,~Z IIICustody seal present

liZ I] U Custody seal intact

LI IICooler(s) temperature (acceptable ranges = water: 4±2*C I solid: frozen) 2.9C
(if multiple coolers, note temp. of each) _________

WEI Project Manager notified of any discrepancies or if temperature outside acceptable range?
- ~Comments/Remedy: ___________________________

~1 LI LIIIAll chain of custody forms signed and dated?

El ~i liZ Samples Filtered?

Sample condition(s): -. Other (explair)z

Container type: refloit PolyD Glass. Cap. Vial (95 / '

Notes:

Completed_______________ DateTIrle:<8 41ff/ -,21ZI5

SAMPLE PRESERVATION

SSample preserved at MSL

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

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

ElComplete 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:

ZJ 0.5% HCI (Hg samples) Notes:

E l Refrigerate Notes:

in Freeze Notes: 2Ie,.v OAQi.tL 22

LII Ot~ <;rr Notes:

Completed _____________ ____Date/Time; 'C i

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequimn Bay Rd. Sequimn, WA 98362 (306) 681-4565
MSL Data Package Page 66 of 109
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LOG-IN CHECKLIST Reiec SOP#UMSL-A-O0i

Central File #: 9%)Sample Na(s): 2 13 - 22 2 Project Manager 46 c* A e1j i

T1Q1BE- Cd*0E~tC - B6 TECM 5 4i hFOsL0
Matrix: WP#____ _____

Yet No

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

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

LIZ L1 Filter Samples: A/_44-0071 _ Ehtll-e sa9ipJ Y.1If. (if sq k

11111LIIIFreeze dry sample(s) - samples will be weighed and placed in Ultra-low temp freezer (Lab# 503)

LI] LI] Special instructions:____________________________________

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

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

LI] J J LI Custody seal present

LI] I] j7~]Custody seal intact

~IJ IZ LI]Cooler(s) temperature (acceptable ranges = water: 4t*C I solid: frozen) 2 .0
(if multiple coolers, note temp. of each) _________

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

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

~I~J ~I]Samples Filtered?

Sample condition(s): A~tptai

Container type Teifioft 119. 606ih 6 h~rV~- felp. 1-ft ,

Notes:

Complete DatMeFTm&9 i/Y LQt

SAMPLE PRESERVATION

~]Sample preserved at MSL

SSample preserved prior to arrival at MSL (noted on CoC ISample I per PM Instruction)

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

[ jComplete pH check required tor 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 Notes:

Freeze Notes: c-I
Lii Other Notes:

Completed .y- D DtelTime: /2 &

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequimn Bay Rd. Sequimn, WA 98362 (306) 681-4565MSL Data Package Paqe 78 of 109
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LOG-IN CHECKLIST Reference SOP# MSL-A-0O1

Cetra~ie somiew(s): Beck-2

E] EZJUSDA Samples (see Compliance Agreement Checklist) PM Verification,

E ] E ] Fitter Samples: ku : Wifre sepl Half of
[J ~Free,* dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lob)

[I] E ] special instuctions: ________________________

Sample Preseramt~on Instructions: _ _ _ _ _ _ _ _ _ _

-sae; LIMS for orchive/disposol information"

TO B! COAMLE1 UAPO SAMPLE APMIALA.6-IN
Yes No WA Indicat in Appropriate Box

[=~ ] Custody seal present Seal intact) YES NO

JED] ~ Cooler temperature (acceptable range: 4teC or soiids:frozen) 0
(if multiple coolers. note tem. of each) ______

E] E ~JProject Manager notified of any custody/login discrepancies (cooler temp. sponsor codes. etc)
COMMent/Remedy. ______________________________________

~~iz [I]j~~]Were gfl chain of custody form signed and dated?'

[I] [1]Were samples flttered at MS%7

Sapecondltlor~s): tlP

Container tye:W

Sample(s) were preserved prior to "nval at MSL (noted on CoC/ Sample Iper PM Instruction)

E ] Random pH4 checked for -107. of samples (use dip paper) Sample IDs:_ _________

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

E J Sample(s)* Weereserved at MSL

iypel 0.2% HW43 Woes- Lot#

0.57. Hdl (Hg sampls) Noes: Lot#

'~JRef rigertegb Notes: A

Con -baterTime: A.$ 3
5to helf ________________

MSL Data Package Page 109 of 109
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