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BA TTELLE MARINE SCIENCES LA BORA TORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 Project : Washington Closures Hanford AVSiSEM SOG02 1010, 021810, 022510, and 030310 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Ory AVS SEM Cd SEMCd SEM Cd SEMCu SEM Cu 

SPONSOR BATTELLE SOG Weight Batch 101 
µmoleig µgiL µgig µmoleig µgiL µgig 

J19JB2 2981-351 r1 SOG021010 79 .5 021810AVS 0.524 13.3 1.62 0.0144 79 .0 9.58 
J19JB2 OUP 2981-351 r2 SOG021010 79.5 021810AVS ci .748 11 .0 1.08 0.00961 64 .0 6.29 
J19JB1 2981-352 SOG021010 87 .0 0218 10AVS 0.0103 U 2.00 0.138 0.00122 34 .5 2.38 
J19JP1 2981-353 SOG021810 86 .5 021810AVS 0.0294 1.78 0.127 0.00113 46 .2 3.30 
J19JP0 2981-354 SOG021810 81 .8 021810AVS 0.0087 U 5.84 0.341 0.00303 34.9 2.04 
J19K94 2981-355 SOG021810 87 .3 0218 10AVS 0.0119 U 1.78 0.142 0.00126 18.9 1.51 
J19K93 2981-356 SOG021810 84 .2 021810AVS 0.0546 2.59 0.231 0.00206 38.3 3.42 
J19K25 2981-357 SOG021810 82 .9 021810AVS 0.0780 5.47 0.367 0.00327 50 .1 3.37 
J19K24 2981-358 SOG021810 86 .8 021810AVS 0.0683 2.94 0.191 0.00170 51 .2 3.33 
J19H40 2981-359 r1 SDG022510 78 .1 022610AVS 1.53 9.02 1.42 0.0126 15.7 2.46 
J19H40 OUP 2981-359 r2 SOG022510 78 .1 022610AVS 1.53 9.50 1.47 0.0131 14.1 2.18 
J19KO7 2981-360 SOG022510 74 .9 022610AVS 0.433 2.87 0.580 0.00516 11 .9 2.41 
J19K89 2981-361 SOG022510 74 .3 022610AVS 0.157 2.99 0.358 0.00318 24 .8 2.96 
J19K90 2981-362 SOG022510 76.7 022610AVS 0.0561 6.43 0.581 0.00517 98 .9 8.93 
J19KF9 2981-363 SDG030310 77 .5 031010AVS 3.20 12.4 1.33 0.0118 60.4 6.49 
J19JM0 2981-364 SOG030310 77.4 031010AVS 0.352 1.44 0.362 0.00322 35 .9 9.02 
J19L04 2981-365 r1 SDG030310 61 .3 031010AVS 26.5 2.36 0.564 0.00502 20.4 4.87 
J19L04 DUP 2981-365 r2 SOG030310 61 .3 031010AVS 29.4 3.42 0.663 0.00590 28 .7 5.56 

Average: 78.6 

Detection Limit (mean used for AVS ) 0.0185 0.0530 0.00536 0.0000477 0.364 0.0368 

1 Batch ID includes ICP-MS analysis batch 031010-6100 

Summary 

WCH AVS_SEM Chemistry Data Package , March 2010 

SEM Cu 

µmoleig 

0.151 
0.0989 
0.0374 
0.0519 
0.0321 
0.0238 
0.0538 
0.0530 
0.0524 
0.0388 
0.0344 
0.0379 
0.0466 

0.141 
0.102 
0.142 

0.0766 
0.0875 

0.000580 
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BATTELLE MARINE SCIENCES LABORATORY 
1529 W. Sequim Bay Road 
Sequim. WA 98382 Project : Washington Closures Hanford AVS/SEM SDG021010, 021810, 022510, and 03031 0 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Ory SEM Ni SEMNi SEMNi SEM Pb SEM Pb SEM Pb 
SPONSOR BATTELLE SDG Weight Batch 101 

µ~/L µgig µmole/g µg/L µ~/g µmole/g 

J19JB2 2981-351 r1 SOG021010 79.5 021810AVS 15.9 1.89 0.0321 178 21 .5 0.104 
J19JB2 DUP 2981-351 r2 SDG021010 79 .5 021810AVS 14.7 1.41 0.0240 156 15.3 0.0740 
J19JB1 2981-352 SDG021010 87.0 021810AVS 14.3 0.958 0.0163 41 .5 2.84 0.0137 
J19JP1 2981-353 SDG021810 86 .5 021810AVS 16.8 1.18 0.0200 139 9.87 0.0476 
J19JP0 2981-354 SDG021810 81.8 021810AVS 21 .2 1.22 0.0207 79.9 4.65 0.0224 
J19K94 2981-355 SDG021810 87.3 021810AVS 9.44 0.730 0.0124 48.1 3.83 0.0185 
J19K93 2981-356 SDG021810 84 .2 021810AVS 13.3 1.16 0.0197 102 9.07 0.0438 
J19K25 2981-357 SOG021810 82 .9 021810AVS 32.5 2.16 0.0368 110 7.35 0.0355 
J19K24 2981-358 SDG021810 86.8 021810AVS 35.4 2.28 0.0389 80.3 5.21 0.0252 
J19H40 2981 -359 r1 SDG022510 78.1 022610AVS 7.77 1.17 0.0199 44 .5 6.95 0.0336 
J1 9H40 DUP 2981-359 r2 SDG022510 78 .1 022610AVS 7.97 1.18 0.0201 47.8 7.36 0.0355 
J19KD7 2981-360 SDG022510 74.9 022610AVS 8.27 1.60 0.0273 27 .7 5.56 0.0268 
J19K89 2981 -361 SDG022510 74.3 022610AVS 13.1 1.53 0.0260 58.9 7.02 0.0339 
J19K90 2981-362 SDG022510 76.7 022610AVS 36.2 3.24 0.0552 232 20.9 0.101 
J19KF9 2981-363 SDG030310 77.5 031010AVS 17.8 1.87 0.0319 119 12.8 0.0617 
J19JM0 2981-364 SOG030310 77.4 031010AVS 3.33 0.754 0.0128 97 .2 24.4 0.118 
J19L04 2981 -365 r1 SDG030310 61 .3 031010AVS 13.5 3.16 0.0538 42.8 10.2 0.0492 
J19L04 DUP 2981 -365 r2 SOG030310 61 .3 031010AVS 18.7 3.57 0.0608 50.9 9.83 0.0474 

Average: 78.6 

Detection Limit (mean used for AVS) 0.0630 0.01 00 0.000170 0.0260 0.00263 0.0000127 

1 Batch ID includes ICP-MS analysis batch 031010-6100 

Summary 

WCH AVS_SEM Chemistry Data Package, March 2010 

SEM Zn 

µg/L 

109 1 
1076 
217 
360 
598 
195 
339 
739 
435 
645 
692 
366 
354 
715 

1604 
325 
301 
385 

0.323 

SEM Zn SEM Zn 

µgig µmole/g 

131 2.00 
105 1.60 

14 .3 0.218 
24.9 0.381 
34.3 0.525 
14.8 0.227 
29.4 0.449 
49 .0 0.750 
27 .7 0.423 
99 .7 1.53 
105 1.61 

71 .8 1.10 
41 .1 0.629 
63.7 0.974 
171 2.62 

79.2 1.21 
69.7 1.07 
72.6 1.11 

0.0327 0.000500 
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BA TTELLE MARINE SCIENCES LA BORA TORY 
1529 W. Seqwm Bay Road 
Sequim, WA 98382 
(360) 681•4564 

SAMPLE ID SAMPLE ID % Dry 
SPONSOR BATTELLE SDG Weight 

J19JB2 2981 ·351 r1 SDG021010 79.5 
J19JB2 DUP 2981·351 r2 SDG02 1010 79.5 
J19JB1 2981·352 SDG021 010 87 .0 
J19JP1 2981·353 SDG021810 86.5 
J19JP0 2981•354 SDG021810 81 .8 
J1 9K94 2981•355 SDG02 1810 87.3 
J1 9K93 2981 •356 SDG021810 84.2 
J19K25 2981·357 SDG021810 82 .9 
J19K24 2981·358 SDG021810 86 .8 
J19H40 2981·359 r1 SDG022510 78 .1 
J19H40 DUP 2981·359 r2 SDG022510 78 .1 
J19KD7 298 1·360 SDG022510 74.9 
J1 9K89 2981 ·361 SDG022510 74 .3 
J1 9K90 2981·362 SDG022510 76.7 
J19KF9 2981 ·363 SDG030310 77.5 
J19JM0 2981·364 SDG030310 77.4 
J19L04 2981·365 r1 SDG030310 61.3 
J19L04 DUP 2981·365 r2 SDG030310 61 .3 

Average: 78.6 

Detection Limit (mean used for AVS) 

Project: Washington Closures Hanford AVS/SEM SDG021010, 021810, 022510, and 03031 0 
File#: 2981 

Molar Ratios of AVS to Total SEM Metals 
AVS I:SEM Metals Excess Metals 

Batch ID' µmole/g µmole/g Present (Y or N) 

021810AVS 0.524 2.30 y 

021810AVS 0.748 1.81 y 

021810AVS 0.0103 0.287 y 

021810AVS 0.0294 0.502 y 

021810AVS 0.00871 0.604 y 

021810AVS 0.0119 0.283 y 

021810AVS 0.0546 . 0.569 y 

02181 0AVS 0.0780 0.879 y 

021810AVS 0.0683 0.542 y 

022610AVS 1.53 1.63 y 

022610AVS 1.53 1.72 y 

0226 10AVS 0.433 1.20 y 

0226 10AVS 0.157 0.739 y 
022610AVS 0.0561 1.28 y 
031010AVS 3.20 2.83 N 
031010AVS 0.352 1.49 y 

031010AVS 26.5 1.25 N 
031010AVS 29.4 1.31 N 

1 
Batch ID includes ICP•MS analysis batch 031010·6100 

Summary 

WCH AVS_SEM Chemistry Data Package , March 2010 
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BA TTELLE MARINE SCIENCES LA BORA TORY 
1529 W. Sequim Bay Road 
Seqwm, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID % Dry 

SPONSOR BATTELLE SDG Weight Batch ID' 

Detection Li mit 

SEM Anall£tical Bl anks 
ICB 031010-6100 
CCB1 031010-6100 
CCB2 031010-6100 
CCB3 031010-6100 
CCB4 031010-6100 
CCB5 031010-6100 
CCB6 031010-6100 

AVS Bl anks 

Blank 021810 78.6 021810AVS 
Blank 022610 78.6 022610AVS 
Blank 031010 78.6 031010AVS 

Mean Blank 

Re!!licate Anall£sis Results 
J19JB2 2981-351 r1 SDG021010 79.5 021810AVS 
J19JB2 DUP 2981-351 r2 SDG021010 79.5 021810AVS 

RPO 

J19H40 2981-359 r1 SDG022510 78.1 022610AVS 
J1 9H40 DUP 2981-359 r2 SDG022510 78.1 022610AVS 

RPO 

J1 9L04 2981-365 r1 SDG030310 61 .3 031010AVS 
J19L04 DUP 2981-365 r2 SDG030310 61 .3 031010AVS 

RPO 

QC Summary 

WCH AVS_ SEM Chemistry Data Package, March 2010 

Project:· Washington Closures Hanford AVSISEM SDG021010, 021810, 022510, and 030310 
File #: 2981 

AVS SEM Cd SEMCd SEM Cd SEM Cu SEMCu 

µmolelg µglL µgig µmolelg ~glL µgig 

0.0185 0.0530 0.00536 0.0000477 0. 364 0.0368 

0.0530 U 0.364 U 
0.0530 U 0.364 U 
0.0530 U 0.364 U 

0.0530 U 0.364 U 

0.0530 U 0.364 U 
0.0530 U 0.364 U 
0.0530 U 0.364 U 

0.0114 U 0.0530 U 0.364 U 
0.0200 U 0.0530 U 0.364 U 
0.0344 U 0.0530 U 0.364 U 

0.0530 U 0.364 U 

0.524 13.3 1.62 0.0144 79.0 9.58 
0.748 11 .0 1.08 0.00961 64 .0 6.29 

35% • 40% • 

1.53 9.02 1.42 0.0126 15.7 2.46 
1.53 9.50 1.4 7 0.0131 14.1 2.18 

1% 4% 

26.5 2.36 0.564 0.00502 20.4 4.87 
29.4 3.42 0.663 0.00590 28.7 5.56 

10% 16% 

SEM Cu 

µmolelg 

0.000580 

0.151 
0.0989 

41 % • 

0 .0388 
0 .0344 

12% 

0.0766 
0.0875 

13% 
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BA TTELLE MARINE SCIENCES LAB ORA TORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID % Ory SEM Ni SEM Ni 

SPONSOR BATTELLE SDG Weight Batch 101 
µg/L µgig 

Detection Limit 0.0630 0.0100 

SEM Anal )r'.t ical B lanks 
ICB 031010-6100 0.0630 U 

CCB1 031 010-61 00 0.0630 U 
CCB2 031 01 0-6100 0.0630 U 

CCB3 031010-6100 0.0630 U 
CCB4 031010-6100 0.0630 U 
CCB5 031010-61 00 0.0630 U 
CCB6 031010-6100 0.0630 U 

AVS Blanks 
Blank 021810 78.6 021810AVS 0.196 
Bia nk 02261 0 78.6 022610AVS 0.654 
Blank 031010 78.6 031010AVS 0.137 

Mean Blank 0.329 

Reelicate Anal)r'. s is Resul ts 
J19JB2 2981-351 r1 SDG021010 79.5 021810AVS 15.9 1.89 
J19JB2 DU P 2981-351 r2 SDG021010 79.5 021810AVS 14.7 1.41 

·RPO 

J19H40 2981-359 r1 SDG022510 78.1 022610AVS 7.77 1.17 
J19H40 DUP 2981 -359 r2 SDG022510 78.1 022610AVS 7.97 1.18 

RPO 

J19L04 2981-365 r1 SDG030310 61 .3 031010AVS 13.5 3.16 
J19L04 DUP 2981-365 r2 SDG030310 61 .3 031010AVS 18.7 3.57 

RPO 

QC S ummary 

WCH AVS_SEM Chemistry Data Package, March 2010 

Project: Washington Closures Hanford AVS/SEM SDG021010, 021810, 022510, and 030310 

Fi le#: 2981 

SEM Ni SEM Pb SEM Pb 

µmole/g µg/L µgig 

0.000170 0.0260 0.00263 

0.0260 U 

0.0260 U 

0.0260 U 

0.0260 U 

0.0260 U 

0.0260 U 

0.0260 U 

0.186 

0.229 

0.247 

0.221 

0.0321 178 21 .5 
0.0240 156 15.3 

29% * 

0.0199 44.5 6.95 
0.0201 47.8 7.36 

1% 

0.0538 42 .8 10.2 
0.0608 50.9 9.83 

12% 

SEM Pb SEM Zn 

µmole/g µg/L 

0.0000127 0.323 

0.323 U 

0.323 U 

0.323 U 

0.323 U 

0.323 U 
0.323 U 

0.323 U 

7.51 

19.2 

3.62 

10.1 

0.104 1091 
0.0740 1076 

34% 

0.0336 645 

0.0355 692 

6% 

0.0492 301 
0.0474 385 

4% 

SEM Zn SEM Zn 

µ9l9 µmole/9 

0.0327 0.000500 

131 2.00 
105 1.60 

22% 

99. 7 1.53 
105.4 1.61 

6% 

69.7 1.07 
72.6 1.11 

4% 
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BA TTELLE MARINE SCIENCES LA BORA TORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 
(360) 681 -4564 

SAMPLE ID SAMPLE ID % Dry 
SPONSOR BATTELLE SDG Weight Batch ID' 

LaboratoOr'. Control Samele Results 
LCS r1 021810 78.6 021810AVS 
LCS r2 021810 78.6 021810AVS 

Blank 021810 78.6 021810AVS 
Spike Concentration 

Percent Recovery 

LCS r1 022610 78.6 022610AVS 
LCS r2 022610 78.6 022610AVS 

Bia nk 02261 0 78.6 02261 0AVS 
Spike Concentration 

Percent Recovery 
Percent Recovery 

LaboratoD,'. Control Samele Resul ts 
LCS r1 031010 78.6 031010AVS 
LCS r2 031010 78.6 031010AVS 

Blank 031010 78.6 031010AVS 
Spike Concentration 

Percent Recovery 
Percent Recovery 

LCS031010 r1 78.6 031010-6100 
LCS031010 r2 78.6 031010-6100 
LCS031010 r3 78.6 031010-6100 

Mean Blank 
Spike Concentration 

Percent Recovery 
Percent Recovery 
Percent Recovery 

Standard Reference Material Data 
1640 Direct 031010 100 031010-6100 

Certified/Reference Value 
Range 

Percent Recovery 

QC Summary 

WCH AVS_SEM Chemistry Data Package , March 20 10 

Project: Washington Closures Hanford AVS/SEM SDG021010, 021810, 02251 0, and 030310 
File#: 2981 

AVS SEMCd SEM Cd SEMCd SEMCu SEMCu 

µmole/g µg/L µgig µmole/g µg/L µgig 

0.487 
0.447 

0.0114 U 
0.508 

96% 
88% 

0.553 
0.474 

0.0200 U 
0.521 
106% 

91 % 

0.515 
0.610 

0.0344 U 
0.521 
99% 

117% 

11 .2 11 .5 
10.6 10.8 
10.7 10.6 

0.0530 u 0.364 u 
10 10 

112% 115% 
106% 108% 
107% 106% 

23.5 89.0 

22.79 85.2 
±0.96 ±1 .2 
103% 104% 

SEM Cu 

µmole/g 

Page 3 of 6 
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BA TTELLE MARINE SCIENCES LABORATORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID % Dry 

SPONSOR BATTELLE SDG w ht Batch ID 1 

Laborato!}'. Contro l Samele Resu lts 
LCS r1 021810 78.6 021810AVS 
LCS r2 021810 78.6 021810AVS 

Blank 021810 78.6 021810AVS 
Spike Concentration 

Percent Recovery 

LCS r1 022610 78.6 022610AVS 
LCS r2 022610 78.6 022610AVS 

Blank 022610 78.6 022610AVS 
Spike Concentration 

Percent Recovery 
Percent Recovery 

Laborato!}'. Control Samele Resul ts 
LCS r1 031010 78.6 031010AVS 
LCS r2 031010 78.6 031010AVS 

Blank 031010 78.6 031010AVS 
Spike Concentration 

Percent Recovery 
Percent Recovery 

LCS031010 r1 78.6 031010-6100 
LCS031010 r2 78.6 031010-6100 
LCS031010 r3 78.6 031010-6100 

Mean Blank 

Spike Concentration 
Percent Recovery 
Percent Recovery 
Percent Recovery 

Standard Reference Materia l Data 
1640 Direct 031010 100 031010-6100 

Cert1f1ed/Reference Value 
Range 

Percent Recovery 

QC Summary 

WCH AVS_ SEM Chemistry Data Package, March 2010 

SEM Ni SEM Ni 

µ /L µ 

10.9 
10.1 
10.3 

0.329 
10 

106% 
97% 
99%' 

27 .6 

27.4 
±0.8 

101 % 

Proj ect : Washington Closures Hanford AVS/SEM SDG021010, 021810, 022510, and 030310 
File #: 2981 

SEM N1 SEM Pb SEM Pb SEM Pb 

µmole/ µmole/ 

11 .5 
10.8 
11.2 

0.221 
10 

113% 
106% 
110% 

28.2 

27 .89 
±0.14 
101 % 

SEM Zn 

µ /L 

59.9 
69.8 
57 .0 

10.1 
50 

100% 
119% 
94% 

56.6 

53 .2 
±1 .1 

106% 

SEM Zn SEM Zn 

µmole, 

Page 4 of 6 
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BA TTELLE MARINE SCIENCES LA BORA TORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID 

SPONSOR BATTELLE SDG 

SEM Matrix SE! ike Recover::t 
J19JB1 2981-352 SDG021010 
J19JB 1MS 2981-352 MS 
J19JB 1MSD 2981-352 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

J19KD7 2981-360 SDG022510 
J19KD7MS 2981-360 MS 
J19KD7MSD 2981-360 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

J19KF9 2981-363 SDG030310 
J19KF9MS 2981-363 MS 
J19KF9MSD 2981-363 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

% Dry 

Weight Batch ID1 

87 .0 031010-6100 
87.0 031010-6100 
87.0 031010-6100 

74.9 031010-6100 
74 .9 031010-6100 
74 .9 031010-6100 

77.5 031010-6100 
77.5 031010-6100 
77.5 031010-6100 

1 
Batch ID includes ICP-MS analysis batch 031010-6100 

QC Summary 

WCH AVS_ SEM Chemistry Data Package , March 2010 

Project: Washington Closures Hanford AVS/SEM SDG0210 10, 021 810, 022510, and 030310 
File#: 2981 

AVS SEM Cd SEM Cd SEM Cd SEM Cu SEM Cu 

µmole/g µg/L µgig µmolelg µg/L µgig 

2.00 34.5 
23.1 441 
23.7 437 

20 400 
106% 102% 
109% 101 % 

3% 1% 

2.87 11 .9 
24.2 33.3 
23 .7 33.0 

20 20 
107% 107% 
104% 105% 

3% 2% 

12.4 60.4 
33.2 471 
32.9 476 

20 400 
104% 103% 
103% 104% 

1% 1% 

SEM Cu 

µmole/g 
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BA TTELLE MARINE SCIENCES LAB ORA TORY 
1529 W. Sequim Bay Roa<1 
Sequim, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID 

SPONSOR BATTELLE SDG 

SEM Matri x Seike Recover~ 
J19JB1 2981 -352 SDG021010 
J19JB1MS 2981 -352 MS 
J1 9JB1MSD 2981 -352 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

J19KD7 2981-360 SDG02251 0 
J19KD7MS 2981-360 MS 
J19KD7MSD 2981 -360 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

J19KF9 2981-363 SDG030310 
J1 9KF9MS 2981-363 MS 
J1 9KF9MSD 2981 -363 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

% Dry 

Weight Batch ID' 

87 .0 03101 0-61 00 
87.0 031010-6100 
87.0 031010-6100 

74 .9 031010-6100 
74 .9 031010-6100 
74 .9 031010-6100 

77.5 031010-6100 
77.5 031010-6100 
77 .5 031010-6100 

1 
Balch ID includes ICP-MS analysis batch 031 010-61 00 

QC Summary 

WCH AVS_SEM Chemistry Data Package, March 2010 

SEM N1 SEM Ni 

µg/L µgig 

14.3 
34 .5 
35.8 

20 
101 % 
108% 

6% 

8.27 
28.8 
27 .5 

20 
103% 
96% 

7% 

17.8 
38.1 
38.8 

20 
102% 
105% 

4% 

Project : Washington Closures Hanford AVSISEM SDG021 010, 021 810. 022510, and 030310 
File#: 2981 

SEM N1 SEM Pb SEM Pb SEM Pb 

µmole/g µgi l µgig µmole/g 

41 .5 
452 
453 

400 
103% 
103% 

0% 

27 .7 
440 
445 

400 
103% 
104% 

1% 

11 9 
539 
534 

400 
105% 
104% 

1% 

SEM Zn 

µgi l 

21 7 
622 
626 

400 
101 % 
102% 

1% 

366 
774 
776 

400 
102% 
103% 

0% 

1604 
2003 
2035 

400 
100% 
108% 

8% 

SEM Zn SEM Zn 

µgig µmoleig 

Page 6 of 6 
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BA TTELLE MARINE SCIENCES LAB ORA TORY 
1529 W. Sequim Bay Road 
Seqwm. WA 98382 Project: Washington Closures Hanford AVS/SEM SDG02 1010, 021810 , 022510, and 030310 

File#: 2981 (360) 681-4564 

MSL SOP-C-001-04 Quality Control Criteria 

Lab Qualifier 
N 

NA 
u 

Description Criter ion 
Spikes (Blank spikes AVS/matrix spikes SEM) 75-125% 
Duplicates <25% RPO 
Not Applicable/Available (note: precision on SEM data is only calculated after SEM ratio is applied ) 
Not detected at or above MDL; MDL reported 

WCH AVS_SEM Chemistry Data Package, March 2010 Page 12 of 55 



BA TTELLE MARINE SCIENCES LAB ORA TORY 
1529 W. Sequim Bay Road 
Seqwm, WA 98382 Project: Washington Closures Hanford AVS/SEM SDG02 1010, 0218 10, 022510, and 030310 
(360) 681-3650 File#: 2981 

Extraction AVS Analysis SEM Analysis Suggested 14 day HT Exceed ed by X 

SPONSOR ID MSL ID Batch ID Receipt Date Collection Date Date Date Date Holding Time Expired Days 
Blank 021810 2/18/2010 2/18/2010 03/10/2010 
Blank 022610 2/26/2010 3/1/2010 03/10/2010 
Blank 031010 3/10/2010 3/11 /2010 03/10/2010 

J19JB2 2981-351 r1 SDG021010 2/10/2010 02/05/2010 2/18/2010 2/18/2010 03/10/2010 02/19/2010 -1 
J19JB2 DUP 2981-351 r2 SDG021010 2/10/2010 02/05/2010 2/18/2010 2/18/2010 03/10/2010 02/19/2010 -1 
J19JB1 2981-352 SDG021010 2/10/2010 02/05/2010 2/18/2010 2/18/2010 03/10/2010 02/19/2010 -1 
J19JP1 2981-353 SDG021810 2/18/2010 2/14/2010 2/18/2010 2/18/2010 03/10/2010 02/28/2010 -10 
J19JP0 2981-354 SDG021810 2/1 8/2010 2/14/2010 2/18/2010 2/18/2010 03/10/2010 02/28/2010 -10 
J19K94 2981-355 SDG021810 2/18/2010 2/15/2010 2/18/2010 2/18/2010 03/10/2010 03/01 /2010 -11 
J19K93 2981-356 SDG021810 2/18/2010 2/15/2010 2/18/2010 2/18/2010 03/10/2010 03/01 /2010 -11 
J19K25 2981-357 SDG021810 2/ 18/2010 2/12/2010 2/18/2010 2/18/2010 03/10/2010 02/26/2010 -8 
J19K24 2981-358 SDG021810 2/18/2010 2/12/2010 2/18/2010 2/18/2010 03/10/2010 02/26/2010 -8 
J19H40 2981-359 r1 SDG022510 2/25/2010 2/19/2010 2/26/2010 3/1/2010 03/10/2010 03/05/2010 -7 
J19H40 DUP 2981 -359 r2 SDG022510 2/25/2010 2/19/2010 2/26/2010 3/1/2010 03/10/2010 03/05/2010 -7 
J19KD7 2981-360 SDG022510 2/25/2010 2/20/2010 2/26/2010 3/1/2010 03/10/2010 03/06/2010 -8 
J19K89 2981-361 SDG022510 2/25/2010 2/21/2010 2/26/2010 3/1/2010 03/10/2010 03/07/2010 -9 
J19K90 2981-362 SDG022510 2/25/2010 2/21/2010 2/26/2010 3/1/2010 03/10/2010 03/07/2010 -9 
J19KF9 2981-363 SDG030310 3/3/2010 2/28/2010 3/10/2010 3/11 /2010 03/10/2010 03/14/2010 -4 
J19JM0 2981-364 SDG030310 3/3/2010 2/27/2010 3/10/2010 3/11/2010 03/10/2010 03/13/2010 -3 
J19L04 2981-365 r1 SDG030310 3/3/2010 2/26/2010 3/10/2010 3/11/2010 03/10/2010 03/12/2010 -2 
J19L04 DUP 2981-365 r2 SDG030310 3/3/2010 2/26/2010 3/10/2010 3/11/2010 03/10/2010 03/12/2010 -2 

Summary Dates 
Page 1 of 1 
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PROJECT: 

PARAMETER: 
LABORATORY: 

MATRIX: 
SAMPLE CUSTODY 
AND PROCESSING: 

QA/QC NARRATIVE 

Washington Closures Hanford AVS/SEM SDG021010, SDG021810, SDG022510, and 
SDG030310 
Acid Volatile Sulfide (AVS) and Simultaneously Extracted Metals (SEM) 
Pacific Northwest National Laboratory (PNNL) operated by Battelle , Marine Sciences 
Laboratory (MSL), Sequim, Washington 
Sediment 
A tota l of 15 sediment samples were received at MSL between 02/10/10 and 3/3/10. All 
samples were received in good condition . 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: 

METHODS: 

MSL Code: 

Description: 

Collection dates 

Laboratory arrival date 

2981* 351-365 

Sediment 

02/5/10 through 02/28/10 

02/10/10 through 03/03/10 

Cooler temperature on arrival _ ________ __;2::..:·..:..7--'-to_;:_:;5..:...6=--0-=C'-----------

AVS Extraction Dates: 

AVS Analyses Dates: 

SEM Analyses Dates: 

02/18/10 to 03/10/10 

02/18/10 to 03/11/10 

03/10/10 

Acid volatile sulfide (AVS) has been used to predict the sediment toxicity of copper (Cu), 
cadmium (Cd), nickel (Ni), lead (Pb) and zinc (Zn) (Ankley et al. 1996; Berry et al. 1996). 
This relationship results from the volatilization of AVS present in sediment and 
simultaneous release of previously sulfide bound metals (SEM). As a metal sulfide 
complex, early research indicates that metals are not available for uptake by benthic 
organisms. Under this assumption , the amount of AVS present in sediment limits the 
metal bioavailability and subsequent toxicity in sediments. Sulfide is an important binding 
component in modeling metal sorption in sediments (Morse et al. 1987). In the presence 
of excess sulfide, most of the reactive metal will form insoluble metal sulfides. The AVS 
becomes an indicator of the ratio of available sulfide to the SEM metals and allows the 
partitioning of free aqueous phase metal and solid phase metal in sediments. The five 
divalent metals (Cd, Ni, Cu , Pb and Zn) form metal sulfide complexes. If the molar ratios 
of the SEMs are greater than that of the AVS, the excess fraction of the metals may be 
considered to have a high potential for bioavailability. For divalent metals, one mole of 
SEM will react with one mole of AVS. 

Sediment samples were extracted and ana lyzed for AVS in accordance with Battelle 
SOP MSL-C-001 . This procedure is based on a peer-reviewed, published procedure for 
the analysis of AVS in sediment and dissolved sulfide in aqueous samples, adopted from 
a draft USEPA Method (Allen et al. 1991 .). In this method, sulfide in the sample is 
converted to hydrogen sulfide by the addition of hydrochloric acid at room temperature. 
The hydrogen sulfide (H2S) is purged from the sample by an inert gas and trapped in a 
sodium hydroxide (NaOH) solution. With the addition of a mixed-diamine reagent (MOR}, 
the sulfide is converted to methylene blue and measured on a spectrometer. AVS results 
were reported in units of µmole/g on a dry-weight basis. 

The SEM extracts were analyzed for all other metals by Inductively Coupled Plasma­
Mass Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-I-022, 
Determination of Elements in Aqueous and Digestate Samples by ICP/MS. The analysis 
guidelines for this procedure are adapted from USEPA Method 1638 Determination of 
Trace Elements in Ambient Waters by Inductively Coupled Plasma-Mass Spectrometry. 
The SEM metal solution concentrations are determined in units of µg/L and then 
converted to µg SEM/g of sediment extracted for AVS. These data are further converted 
to µmole/g for each SEM metal. 

QA/QC Narrative Preparation SOP MSL-D-004 Page I of 3 
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HOLDING TIMES: 

DATA QUALITY CRITERIA 

QA/QC NARRATIVE 

The suggested holding time for AVS in sediment is 14 days per Battelle SOP MSL-C-
001 . The holding time may be extended if the samples are frozen and the oxidized layer 
is removed prior to analyses. The suggested holding time is calculated from day of 
collection to day of extraction (preservation of the sulfide). All samples were analyzed 
within the suggested holding time. All samples were stored frozen from time of receipt to 
analysis. 

DQC: 
Method 

Replicate Analytical Range of Achieved 
Analyte Method Spike 

Precisions 
MDL1 

Recove!}'. 
(RPD) 

AVS seectrometer 75-125% 525% 0.0185 t!mole/g 
SEM Cd ICP-MS 75-125% 525% 0.0530 f:!g/L 
SEM Cu ICP-MS 75-125% 525% 0.364 f:!g/L 
SEM Ni ICP-MS 75-125% 525% 0.0630 !;!g/L 
SEM Pb ICP-MS 75-125% 525% 0.0260 f:!g/L 
SEM Zn ICP-MS 75-125% 525% 0.323 l,!g/L 

1 Batch average is reported for AVS 

DETECTION LIMITS: 

METHOD 
BLANKS: 

LABORATORY 
CONTROL SAMPLE 
(LCS) ACCURACY: 

REPLICATE 
PRECISION : 

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 achieved MDLs for ICP-MS are an 
order of magnitude lower, however, the matrix of the SEM requires a 1 Ox dilution of the 
SEM solution and the achieved MDLs are adjusted for this dilution factor. 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 . 

Three AVS Blanks were prepared with this group of samples. None of the blanks had 
detectable AVS . The AVS/SEM blank is created during the AVS analysis and the 
creation of the SEM sample. It consists of deionized water added to the bubblers along 
with hydroch loric acid used to oxidize the AVS from the sediment matrix. Ni , Pb, and Zn 
were detected above the ICP-MS MDL due to the presence of metals in the reagents 
used for the AVS . Therefore, the AVS/SEM blank was subtracted from the SEM 
concentrations reported in µg/L. In all cases, the blank concentrations were trivial 
relative to the sample concentrations. The SEM analytical blanks for the ICP-MS 
indicate there was no laboratory contamination. 

Duplicate laboratory control samples (LCS) samples are prepared and analyzed with the 
each analytical batch of AVS samples. All recoveries for the AVS LCS were within the 
QC criterion of 75-1 25% recovery. Since only AVS is spiked in the AVS LCS samples, 
the SEM collected from the AVS blank was post spiked with the SEM metals to generate 
an LCS for the SEM quantification. The SEM blank spikes or LCSs were within the QC 
criterion of 75-125% recovery. 

A riverine water standard reference material (SRM) identified as SRM 1640 was 
analyzed with the SEM extract by ICP-MS to provide a measure of instrument accuracy. 
The percent recoveries between the measured and certified or reference values were 
within the method QC criterion of ±25% for all metals. 

Three laboratory duplicates were analyzed with this sample set. The duplicate analyses 
for AVS consist of the extraction of two different aliquots of sediment from the same 
sample container. The SEM precision is calcu lated once the SEM metal concentrations 
(µg/L) determined from the ICP-MS are converted to a mass basis (µg/g) to account for 

QA/QC Narrative Preparation SOP MSL-D-004 Page 2 of 3 
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MATRIX SPIKE 
ACCU RACY: 

REFERENCES: 

QA/QC NARRATIVE 

di fferences in sample mass extracted. Analytical precision was also assessed by the 
analyses of matrix spikes in duplicate. Precision of duplicate analyses was expressed as 
the relative percent difference (RPO) of replicate results. The RPO values were within 
the QC criterion of '>25% for all parameters except one replicate pair for AVS 
(RPD=96%) and all SEM metals except Zn. The sample was very gravelly, making it 
difficult to weigh out a consistent sample between the two replicates . SEM analytical 
precision between MS/MSDs were all well within the 75% to 125% guidelines . 

The analyses of the SEM extracts included the preparation of matrix spike samples in 
duplicate. An aliquot of the SEM extract was spiked with all SEM metals and analyzed 
with the batch. The matrix spike recoveries were within the QC acceptance criterion of 
±25%. 

Allen , H.E., F. Gongmin, W. Boothman, D. DiToro, and J. Mahoney. 1991 . 
Determination of Acid Volatile Sulfides (AVS) and Simultaneously Extracted Metals in 
Sediment. Draft Analytical Method for Determination of Acid Volatile Sulfide in 
Sediment. USEPA Office of Science and Technology, Washington, DC. April , 1991 . 

Ankley, G. T., Di Toro, D. M., Hansen, D. J ., and Berry W. J. 1996. Technical basis and 
proposal for deriving sediment quality criteria for metals. Environmental Toxicology and 
Chemistry . 15:2056-2066. 

Berry, W. J., Hansen, D. J., Mahony, J. D., Robson , D. L. , Di Toro, D. M., Shipley, B. P., 
Corbin, J. M. and Boothman, W. S. 1996. Predicting the toxicity of metals-spiked 
laboratory sed iments using acid-volatile sulfide and interstitial water normalization. 
Environmental Toxicology and Chemistry. 15:2067-2079. 

Morse, J. W., Millero, F. J., Cornwell , J. C. and Rickard , D. 1987. The chemistry of the 
hydrogen sulfide· and iron sulfide systems in natural waters . Earth Science Review. 24: 1-
42. 

QA/QC Narrative Preparation SOP MSL-D-004 Page 3 o f 3 
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,-- ---·~- ---·-- ----- ·• ----- -- ---- ----· -· -· ----- ----

SAMPLE LOGIN 
Project Manager: Brandenberger 

Date Received: 02/10/10 
Batch: 27 

Login Designee: McGahan 

saneue 
·!f1 .. B11i;:j11c :t ii :1_{ l n n o v ,\t. iun i 

I 

Marine Sciences Labora cory 

1529 West Sequim Bay Road 

Sequim, Washington 98382 

PH: (360) 681-4565 

Project Washin ton Closure Hanford 

Sponsor ID Site Description Battelle Code 

J19JB2 na 2981-351 

J19JB1 na 2981-352 

SOP#. MSL-A-001 

WCH AVS_SEM Chemistry Data Package , March 2010 

Matrix Storage Location 

other solid Hg Lab refrigerator 

other solid Hg Lab refrigerator 

Requested Parameters 

AVS-SEM-SULFIDES; AVS-SEM-METALS 
(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 
(Cadmium, Copper, Lead , Nickel , Zinc) 

Collection 
Date 

02/05/1 0 

02/05110 

Page 1 of 1 
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.., 

' ,. 

'. . .:\Vasbinl?(on Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2122 j Page l of l 

IColle"ttor Comoanv Contact Tcleohone No, Proiect Coordinator 
Price Code 7C Data Turnaround 

~ (___...... ~+ JOAN KESSNER 375-4688 KESSNER, JH 

Proiect Dcsitmation Samnline Location SAF!lio. 15 Days 
Columbia River Component of the RCBRA - Sediment TI00D2A RC-I 16 

l 
-':-

Ice Chest No. l ft=; Field Loebook No. COA Method of Sbioment 
EL- 1645 - .o I BESCRC6520 FED EX 

Shioued To Ollslle Prooertv No. Bill of Ladine/Air Bill No. 1Cf9:3 754'7 D~D Bandle Marine Sciences NIA 

. POSSIBLE SAMPLE HAZARDS/REMARKS 

NIA Cool 10 .ac 
Preservation 

Type of Container 
G 

Special Handling and/or Storage 
I 

.. 
NIA· • No. of Container(s) 

-:; Volume 
l2Sg 

Sec 11cm ( I} in 
Special 

SAMPLE ANALYSIS 
(nSIJUCIIOf\$. 

,. 

Sample No. Matrix• Sample Date Sample Time 

J19JB1 292/ -352.. OTHER SOLID ("}') -o.s - I 0 ;<.oJ..o X 

·~I 

CHAiN'oF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Relinquished By/Removed From Date/Time Received By/Stored In ~-1'--<~t Date/Time s - Soi1 o"" -os-1p ~----- o~-o -S--1
1
O ( I) AVS - SEM - SULFIDES; AVS - SEM - METALS {Cadmium, Copper, Lead. Nickel , Zinc } R.r r4 \-- Q._ r ... ,-:.,-., tA"::> A.t: P b 1---i / Sf. o1Sc-'11mtiw: 

Dateffim<,;2_'\~ l !D Receivcd
1

~d In~ Date/Tirn,Q,~¼'/J 
SO•Solod 

E 'A~edlt:eF\'Corom $1 51 .. swic 

("f},30 r. u .0:(.! 01-rr-~su'N 1i.D W • Wa(("f 

0 -0J 

Rclinqu:~ -- C , ~-- - ·v Dateffi~~ 110 ReceivedF;QY In Date/Time A •A.11 

r:~.! A _ .~r-- _1 :-.. ' \. I~ clJ,-
DS,.DNrn Soluh 

OL-Drum Liqwds 

Relinquished By/Removed From Date/rime <... 
~ 03/,~ateffimc 

T'"'TI~~ 

/..._-;;_ "' Wl•W apc-

et , I tJ°} /2~ ~ L"'bqu'-1 

Rel inquished Uy/Kcmoved From Date/Time <-=---- Received By/Stored In Date/Time 
. . . rno·;e ,.irnples V•Vc-jci..uon 

Sampler unavailable lo re r. r tcmoved x-ow, 
trorn controlled stora~e. S ,t_ppcl"ktng cus10C:: 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time samples tram storage locatton ~ 
of samoles tor shiomJnl lO lab. 

LABORATORY Received By Title Da1cffimc 

SECTION 

FINAL SAMPLE Disposal Method Disposed By Dateffimc 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23675 

2/8/2010 11 :05: 13AM Pa11e I of4 

J19J93 SAF:RC-116 ROD T100D2A River Sediment 60ml poly jar 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 

Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

Peak Locate Threshold 
Peak Locale Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Callbratlon Description 

Sample Number 

: RCF23675 
: J19J93 SAF:RC-116 RDD T100D2A River Sediment 60ml poly jar 
: Non Standard Geo 

: 6.100E+01 grams 

: Default 

: 2/5/2010 4:20:44PM 
: 2/8/2010 10:05:04AM 

: Non Standard Geometry 
: eswallac 
: PGTWHITE 
: Non Standard Geo 
: 3600.0 seconds 
: 3600.7 seconds 

: 0.02% 

: 3.00 
: 60-4096 
: 80 • 4096 
: 1.300 keV 

: 1/17/2010 
: 1/17/2010 

Qualitative Only 
Non-Standard Geometry 

Calibrations for dclcnnining sample activity are 
gcomelry-spccifk:. This sample docs nol conform 
10 one of the currently calibrated geometries. 

Reported activities may diff~ from the acutal 
sample activity for this reason. 

: PGTWhite NonSTO Geom EffCal 011310 60398-238 

: .34468 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 1.000 8.96E+OO 2.33E+OO 
PB-212 0.709 5.57E-01 l . 25E-01 
RA-226d 0.614 3 . 63E-01 1. 39E-01 
TH-232d 0.678 4.39E- 01 l . 35E-01 

WCH AVS_SEM Chemistry Data Package, March 2010 Page 19 of 55 



' 
Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC- 11 6-2123 I Page l of l k 

ieoll cctor f. . /2;c.:; N[) y-. 
Comoanv Contact Teleohone 'o. P roiect Coord ina to r 

Price Code 7C Data Turnaro un d ' JOAN KESSNER 375-4688 KESSNER. JH 

Proiect Des i2 na tio n Sam olin l! Loca tio n SAF No. 15 Days 
Columbia River Component of the RCBRA • Sedi ment TI0OD3A RC-1 16 

Ice C hest Nt/¥; Field Loe book No. I COA I l\l~thod of S hioment 

EL-1645 BESCRC6520 FED EX 

Shiuoed To Offsite Prooertv No. Bill of Ladinl!IAir Bill No . r;q Z, 3 -; sl/- '7 OMO Banc:lle Marine Sciences NIA 

POSSIBLE SAMPLE HAZARDS/REl\lARKS 

NIA Cool 10 .&C 
Preservation 

T y pe of C onta iner 
G 

S pecia l H a ndling a nd/o r S torage 
I 

NIA No. of Container(s) 

Volume 
125g 

Sceitem( l}in 
Sp«:1.J 

SAMP LE AJliALYSIS 
LnslfUCIIOn!I . 

Sample No. Matrix • Sample Date Sample Time 

J19JB2 2. '5W ,lag OTHER SOLID z-S' - /6 /5 $6 " 
CHAIN OF POSSESSION Sign/Print I', ames SPECIAL INSTRUCTIONS Matrix • 

Rcl?ui& ~1;vcd Fro~ (f7 IJate/Time \ 1 0 0 Rtceivcd By/Stored In ~ • f_;S,.:c~ "\ Date/Time ( '7 O o S-SOII 

- · c -S - /o 1-=- A S re i;- () A...,rL- Z,-S lu 
( I) AVS - SEM - SULFIDES; AVS. SEM - Ml:.TALS !Cadmium, Cop()Cr, Le.id, Nickel. Zinc} SE•ScJunuu 

Date/TimcQl' rijg DatCITi~n 1w 

SO· Sol,d 

Rt;! d ~ /~e~ vf\rom y) Recei~oredl~ s1 ... s~,c 

Ft W' ~IIC1' 
. ,, , -. , . ' · . r - , • O-OJ 

Relinquished drv/RemovcdFro~aterrirrsf_/J, 1/D Re~ tSto~cd In · 
. . 

DatCITtlTl< A'"'Alf 

51 ' .~-"J~-! ~r-! _101-1~ n:q 61) 
DS- Drum 5.lh,.h 

.,.,.'7 DL-Drunl L1quldl 

Relinquished By/Removed From Daterrime ' ~<cciw ie~ln £ O"L-~tCIT11Tl< 
T•T1ww: 

~ c _L /Z 3C 
Wl•W1pc 

~ ,,(')_/20 L•Laq111d 

Relinquished By/Removed From Date/Time - ed 'i(y/Stored In Date/Time 
V • V .-1,cQ hOQ 

- - ·--,- -... . ·-· .. .. ~ -- -·· · ·- -- X--ohcr 

S~rnpler unavailable 10 ramove samples 

Relinquished By/Removed From DatCIT1mc Received By/Stored In Date/Time !rom controlied storage. Shipper removed 
samples from storage bcat,on taking tustoo• 
l"lf C'lm~"'l,: frv c:h,n,..,..c ,..f t b h · 

LABORATORY Received lly Tille Da tclfime 

SECTION 

FINAL SAMPLE Disposal Method Disposed By Date/Time 
DISPOSITION 

WCH-EE-01 1 
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Washington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23676 

218/2010 11 :47:36AM Page I of4 

J19J94 SAF:RC-116 ROD T100D3A River Sediment 60g poly Jar 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 

Unit 

Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Tlme 
RealTime 

Dead Ttm8 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Alea Range (in channels) 
Identification Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibration Oescrtptlon 

Sample Number 

: RCF23676 
: J 19J94 SAF:RC-116 ROD T10003A River Sediment 60g poly jar 
: Non Standard Geo 

: 2.480E+02 grams 

: Default 

: 2/5/2010 3:30:00PM 
: 2/8/2010 10:06:48AM 

: Non Standard Geometry 
: eswallac 
: REGIE02 

: Non Standard Geo 
: 3600.0 seconds 
: 3600.4 seconds 

: 0.01 % 

: 3.00 
: 80 • 4096 
: 80 • 4096 
: 1.300 keV 

: 11/3/2009 
: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining sample activity are 
geometry-specific. This sample doe$ not conform 
to one of the c1JJTC11dy calibrated geometrics. 
Reported activities may differ from the acutal 
sample activity for this reason. 

: REGE02 NSTO 11/11/09 EffCalSN 80398-238 

: 34479 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 0 . 995 5 . SSE+OO 8.89E-01 
PB-212 0. 711 2.85E-01 4.36E-02 
RA-226d 0 . 770 2.57E-01 4.06E-02 
TH-232d 0.998 2.33E-01 4.04E-02 

X U-235 0.543 
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LOG-IN CHECKLIST Rduence SOP# MSL-A-001 

84tch~MJ#~ 6 C/'~ --u-
Project Manager: 2 ';2 

t_., omwl ~~ ssible) 

Matr ix: WP# -------------Yes No 

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

CJ B USDA Samples (see Compliance Agreement Checklist) ,--P_M_V_er_if-ic_a_t-io_n_: -------------1 

CJ c=:J' Filter Samples: j Amoc,rif: ·' e.itlf'e sample Holt of sample I 
c:=:J,-~reue dry satnple(s)- samples will be weighed and placed in ultralow temp freezer (Login Lab) 

02:J Cl Special Instructions: -~c!:l>~r.J...___JS.:.-(..:r_+!.:'l-{..!...:d:.:.::.:::::;,..,,__ -+----------------l 
Sample Preservation Instructions: 

*'"See LIMS for archive/disposal information** 

TO BE COMPLETEC> UPON SAMPLE ARRIVAL/LOG-IN 
Yes No N/A 

CJAtbc=J 
'£]-CJ CJ 

Indicate In Appropriate Box 

Custody seal present Seal intact? @ NO 

Cooler temperature (acceptable range: 412•c or solids:frozen} 

(if multiple coolers, note temp. of each) 
Lf,o 

[=:J CJ g) Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc) 

Comment /Remedy: 

~ CJ c=J- Were all chain of custody forms signed and dated? · 

s.~,.;,; Wu•-~~=>~-~ 
Container type: , .•• , ~i,ii~:,~})i,_w., 

::: ... ~~~ , 

Other: 

Dcte/Tlme:
0 1/½o /2.32> 

SAMPLE PRESERVATION 

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

Sample IDs: 

J 

Random pH checked for ~107. of samples (use dip poper} -----~-------
Complete pH check required for project (use pH meter and record on pH Record form) 

Sample(s) were preserved at MSL 

Type: C=1 0.27. HN03 

C=1 0.57. HCI (Hg samples) 

"ID Refrigerate/Freeze 

Notes: 

Notes: 

C - I 

Notes: 

Lot# 

Lot# 

q~ Ottlher · 

Comp~ ~ . Dote/Tim<' "?{o/,0 

....,,--=:::=-- geShili: -=A ..... ~..-;_V.,q:i?1"""""""R-9-<-Clto--c.__-...L( ___ _ 

/230 

Batte/le Marine Sci9nces Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565 
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,- ·- ------------ - -- - -----·----- ------ ·--

SAMPLE LOGIN 
Project Manager: Brandenberger 

Date Received: 02/18/10 
Batch: 28 

login Designee: McGahan 

Project: Washin ton Closure Hanford 

Sponsor ID Site Description Battelle Code Matrix 

J19JP1 ✓ na 2981-353 ✓ other solid 

J19JP0 na 2981-354 other solid 

J19K94 na 2981-355 other solid 

J19K93 na 2981-356 other solid 

J19K25 na 2981 -357 other solid 

J19K24 na 2981-358 other solid 

SOP#: MSL-A-001 

WCH AVS_SEM Chemistry Data Package, March 2010 

Baneue 

Storage Location.)j'" 

Prep Lab 130 

Prep Lab 130 

Prep Lab 130 

Prep Lab 130 

Prep Lab 130 

Prep Lab 130 

Man·ne Sciences Laborarory 

1529 West Sequim Bay Road 

Sequim, Washington 98382 

PH. (360) 681-4565 

Collection 

Requested Parameters Date 

AVS-SEM-SU LFIDES; AVS-SEM-MET ALS 02/14/10 
(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 02/14/10 
(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 
02/15/10 

(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 
02/15/10 

(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 
02/12/10 

(Cadmium, Copper, Lead, Nickel , Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 
02/ 12/10 

(Cadmium, Copper, Lead, Nickel, Zinc) 

*~~ ~ 6b dd\~ ~:a./,~'° 

Page 1 of 1 
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Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2155 I Page l of l 

!Collector )~ GJL Comoanv Contact Teleobone No. Proiect Coordinator 
Price Code 7C Da ta Turnaround 

JOAN KESSNER 375-468S KESSNER, JH 

Proiect Des ienation Sarnoline Location .J l)q SAFNo. 15 Days 
Columbia River Component of the RC BRA - Sediment 100 D l0() RC- 116 

Ice Cr;:,~ Field Lo!!book No. I COA Method of Shioment 

- ' 
EL- 1645~ 6 ( BESCRC6520 FED EX 

Shioocd To Offsite Prooenv No. Bill of Ladin!!/Air Bill No. r;qg3qq4r; s;q07 
Battelle Marine Sciences NIA 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NIA Cool 10 4C 
Preservation 

Type of Container 
G 

Special Handling and/or Storage 

NIA No. of Container(s) 
I 

Volume 
125g 

Sec item ( I) in 
Special 

SAMPLE ANALYSIS 
lnstruc,ions. 

Sample No. Matrix• Sample Dale Sample Time 

J19JP1 2. ,21 · 35°3 OTHER SOLID "2-(1./-/0 (S"° :] d X 

CHAIN OF POSSESSION Sign/Print Names I SPECIAL INSTRUCTIONS Matrix• 

Rdinquished
1

nRem°£2/fo- Dal~:/ , £Atlc°'f/£ tll, Datcff/i S•SOII 

C__, Gt, ,o ,· 2-tt1 . /?. I !> '2 -lt/·l6 n:1 ~ (I) AVS · SEM-SULFIDES; AVS - SEM - METALS {Cadmium, Copper, Lead, Nickel, Zinc! SE.,Sed1mi:ru 

Reliniishcd By/Removed From Datn~1 I IV Received B,,1l;!ore.U., -1 Datcrfimej :lA! SO•Suhd 

Sl• Sludit 

l:'.J\t" I l"'\l"'l(~r'! C:T(")l?Ar,!= /)LJ.J SfrANINA N [(')~C:('H,J }?-, W•Wa1n 

Rcliiquished By/R~m P- Datef>i~ l7 f fL 
0-011 

Re~~orcdln Datc/fimc A•A if 

SHANNAN JOH NSON 1J...l.J"( DS~Dn.m1 ~lw:h 
OL• Drum L,quub 

Relinquished By/Removed From Datc/fime / . .... 
~w~"Ytdt;;-rii2-5eJ 

T-'Tiuuc 

/,7 
Wl•Wipt-

~ L-Liquid 

Relinquished By/Removed From Dateffime - -,- Dacctrimc Surnpler unavailable to remove S'Jm~:es V•Vc1c1.1oon 

Received By/Stored In 
~om conlrolled slorage. Shiµper removed 

X-o<h<, 

Relinq uished By/Removed From Datc/fime Received By/Stored In Datc/fimc 
samples from storag.i loc.:,tion taf;ing custod 
of samples for shipm.int 10 lab. Y 

LABORATORY Received By Title Datcffimc 
SECTION 

FINAL SAMPLE Disposal Method Di sposed By Datc/fimc 
DISPOSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Dala Package , March 2010 Page 24 o f 55 



Washington Closure Hanlord 

Radiological Counting Facility 

Analysis Report for RCF23730 

2/1612010 1 :48:26PM Page I of 4 

J19JN7 SAF:RC-116 ROD J10009 River Sediment 60ml poly jar 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
OperatOI' 
Detector Name 

· Geometry 
Live Time 

• Real Time 

Dead Time 

Peak Locate Threshold 
Peak Locale Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibration Description 

Sample Number 

: RCF23730 
: J19JN7 SAF:RC-116 ROD J10009 River Sediment 60ml poly jar 
: Non Standard Geo 

: 6.200E+01 grams 
: Default 

: 2/14/2010 3:30:00PM 
: 2/16/2010 12:40:56PM 

: Non Standard Geometry 
: KSE 
: REGIE02 
: Non Standard Geo 
: 3600.0 seconds 
: 3600.3 seconds 

: 0.01 % 

: 3.00 
: 80 - 4096 
: 80 • 4096 
: 1.300keV 

: 11/3/2009 
: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining sample activity are 
geomelry•specilic. This sample does not conform 
to one of the cu=ntly calibrated geometries. 
Reported activities may differ from the acutal 
sample activity f~ this reason. 

: REGE02 NSTO 11/11/09 EffCalSN 80398-238 

: 34711 

INTERFERENCE CORRECTED REPORT 

Nuclide Nucllde Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pC/lgrams) Uncertainty 

K-40 0.998 l .06E+Ol 2.49E+OO 
PB-212 0.710 6.44E-01 1. 35E-Ol 
RA-226d 0. 714 6.08E-01 l.32E-Ol 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYS[S REQUEST RC-116-2154 I Page l or l 

i(..'ollec1or R, 1.-'v A •t. ("'YZ; r'\ 

Comoanv Contact Telephone o. Proiect Coordinalor 
7C Dara Turnaround 

JOAN KESSNER 37S-4688 KESSNER, JH Price Code 

' 15 Days Proicct Dcs ie nation Samoline Location SAF 'o. 
Columbia River Componen1 of1he RCBRA - Scdimenl JOO D T / c G n < q RC-I 16 

JccChes'J!;;:~ Field Loebook No. I COA I l\lcthod of Shiomcnt 
F.1.-1 645 BESCRC6S20 FED EX 

Shioued To Offsite Prooertv No. Bill of Ladine/Air Bill No. ryqg ~ 61qJ../1 ~!J;1 
Batl elle Marine Sciences NIA 

POSSIULE SAMPLE HAZARDS/REMARKS 

NIA Cool to 4C 
Pr~cn •ation 

Type of Container 
G 

Special Handling and/or Storage 

NIA No. of Container(s) 
I 

Vo lume 
125g 

Set i1em (I) in 
Special 

SAMPLE ANALYSIS 
lnstruc t101'\j, 

Sample No. Matrix • Sample Date Sample Time 

J19JP0 .2-;,p1 . ss-r OTHER SOLID 2.-/1.j-/(,; 17/6 x_ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rcl mqu1shcd By/Removed Froni Datefl"l mc /'rJ 1 () Received By/Stored In /<. . [l.,-, ,rb" Datc/fimc / .VS:-o :,,_ ... Sol.I 

{(_ &vY"'-.,"' 12.. ~ :? • /t/ -10 EA<; f\e.P f\ rz_O 7 .11-1-k 
(1) AVS- SEM - SULFIDES; AVS - SEM - METALS {Cadmium, Copper, Lead, Nickel, Zinc} 5£.,Sc.Jurrnl 

Keiinquished Bs'Removed From S-BA&(c) -:t. ':!if- Reccived~i"fi/7 / /lJ SO- Sol.o 
Sl •Slud;c 

EA LOCKED STO ;f z. SHANNAt-1 JOHNSON ·ut~ W-\1.a&cr ~-
Relinquished By/RemoJIM"from ..Ln-:,_ effi~ ~ ~ ed By/Stored In Oa1c/fimc A • A u 

c:;HANNAN JOHNSON l ..._ VJ .,,- ·7 
OS .. l>rumSolld.s 
DL-Drwn Llq1:kb 

Relinquished By/Removed from Dateffi mc ' "<... ~~:J::~ 0~~ tcl 
T-T1u uc 

V,_ 
\\' I .-Wlp<' 

Sampl~r unavailable lo remove samples 
L•l1quld 

Rel inqu ished By/Removed from Darc/riine nc,c1vcd By/Storedln Date/Time 
V•VC'ictaoon 

from controlled storage. Shipper removed X-01.bc-r 

.;amples lrom storage locauon taking custody 
Relinquished By/Removed from Daterfimc Received Dy/Stored In Date/Time ol samples tor shipment to lab. 

LABORATORY Rece ived By Title Date/fime 
SECTION 

FINAL SAMPLE Disposa l Method Disposed By Date/Time 
DISPOSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Data Package, March 2010 Page 26 of 55 
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'.~ashington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23729 

2/16/2010 1 :49:34PM Poge I of 4 

J19JN6 SAF:RC-116 ROD J100O39 River Sediment 60ml poly jar 

GAMMA SPECTRUM ANAL YS/S 

Sample Identification 
Sample Description 

Sample Type 
IJnit 
Sample Point 

Sample Si2e 
' Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

OeadTime 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
ldentiflcation Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibration Description 

Sample Number 

: RCF23729 
: J 19JN6 SAF:RC-116 ROD J 100039 River Sediment 60ml poly jar 

: Non Standard Geo 

: 5.900E+01 grams 
: Default 

: 2/14/2010 5:10:00PM 
: 2/16/2010 12:40:«PM 

: Non Standard Geometry 
: KSE 
: PGTWHITE 
: Non Standard Geo 
: 3600.0 seconds 
: 3600. 7 seconds 

: 0.02% 

: 3.00 
: 80 - 4096 
: 80 • 4096 
: 1.300 keV 

: 1/17/2010 
: 1/17/2010 

Qualitative Only 
Non-Standard Geometry 

Calibrations for detenninina sample Ktiv ity are 
gec,nxtry-spccific. This sample does not conform 
to one of the cWTCotly calibnt«I geometrics. 

Reported activities may differ from the acutal 
sample activity for this reason. 

: PGTWhite NonSTO Geom EffCal 011310 80398-238 

: 34712 

INTERFERENCE CORRECTED REPORT 

Nuclide Nucllde Wt mean wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 1. 000 l.29 E+Ol 2 . 7 1 E+OO 
PB-212 0 . 710 6. 99 E-01 l . 48E-01 
RA-2 26d 0 . 616 6 . 0BE-01 l . 50E-01 
TH-2 32d 0 . 823 5 . 4 9 E- 01 l.SlE-01 
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Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2199 j Page l of l 

!Collecto r 5' GJb Comoan\' Contact Teleohone No. Proiect Coord inator 
Price Code 7C Data Turnaround 

cln JOAN KESSNER 375-4683 KESSNER, JH 

Proiect Desienation Samoline Location J" 1,.1 r . /q SAF 1'0. 15 Days 
Columbia Ri ver Component of the RC BRA - Sediment HTS 1 > RC-I 16 

lccCh~ Field Loebook No. I COA Method of Shioment 
EL- 1645-o l BESCRC6520 FED EX 

-
qcJL/'7 210? Shinned To Offs ite Prooe rtv No. Bill of Ladini!IAir Bill 1"0. 1'16 3 Banellc Marine Sciences NIA 

POSSIBLE SAMPL E HAZA RDS/RE!\IARKS 

NIA Cool 10 4C 
Preservation 

G 

Special Ha ndling a nd/o r S torage 
Type of Container 

I 
NIA No. of Container(s) 

Volume 
125g 

Sec item ( l) m 
Spc<:ial 

SAMPLE ANALYSIS 
Instructions 

Sample No. Matrix • Sample Date Sample Time 

J1 9K94 29?/ · ~'"s- OTHER SOLID '2 - IS'-lo tl..f; '}f) X 

C HAIN OJ, POSSESSION Sign/Print Names I SPECIAL INSTRUCTIONS Matrix • 

Relinquishc?{t,Rcmovcd;'~ Datc/Ttl . Rtitiet rt 1;:.,ct~ '"&l~~f;/u, .''-/ J (I) AVS - SEM. SULFIDES; AVS - SEM - METALS {Cadmium, Copper, Lead, l'< ickd, Zim: I 
5-Soil 

)11.1"\.~I ,r::;::_/2 -Z... l'i"- 16 thlff Sf-~untni 

Datc/ti,,l\Y7 I/ [L_ 
Rcc•sij Rt1NA~ JOHNS~ Oat~fj,G(!.!.D 

SO•Sclod 

R1 !tc~~d Fro/4 
SJ-Sk.Ji c 

" I ~~ W • ...., atn 

~ I 

Relinquish.,.!-- en ui~ ~ Date/Tin£/ n I IV Rm ¼ /_S:red In 
Date/I'imc A - A 11 

SHANNAN JOH N (2L>---.,_'_!_ OS-Onun Sol id.\ 
DL-l)n:m Llq,,ud.l. 

Rel inquished By/Removed From Date/I'ime l -, = foreo/.} ,I ~ D c/Timc 
T- T~ue 

~e •• <7 - -, "l'O IW WI- Wipe 

/ / 
.. .,, ~ 

Sampler unavailable to remove sainple5 
L•L~:nc.t 

Relinquished By/Removed from Date/Time - Received By/Stored In Oate/I'imc 
v - v~ieu aon 

from controlled storage. Shipper removed X~llxr 

samples from storage location taking custo<l\ 
Relinquished By/Removed From Date/I'ime Received By/Stored In Date/I'ime of samples fo1 shipment 10 lab. 

LABORATORY Received By Title Date/Time 
SECTION 

FIN AL SAMPLE Disposal Melhod Disposed By Date/Time 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 

Radiological Counting Facility 

2/16/2010 12:36 :20PM Page I of 4 

Analysis Report for RCF23727 

i- . 

J19K76 SAF:RC-116 ROD JHTS19 River Sediment 1000ml poly jar 

GAMMA SPECTRUM ANAL YS/S 

Sample ldenliflcalion 

Sample Description 

Sample Type 

Unit 
Sample Point 

Sample Size 

Facility 

Sample Taken On 

Acquisition Started 

Procedure 
OperatOf 
Detector Name 
Geometry 

live Time 
Real Time 

Dead Time 

Peak Locale Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 

Identification Energy Tolerance 

Energy Calibration Used Done On 

Efficiency Calibration Used Done On 
Efficiency Calibration Description 

Sample Number 

: RCF23727 
: J19K76 SAF:RC-116 ROD JHTS19 River Sediment 1000ml poly jar 

: Non Standard Geo 

: 2.210E+02 grams 

: Default 

: 2/15/2010 2:20:00PM 

: 2/16/2010 11 :36:11AM 

: Non Standard Geometry 
: KSE 

: REGIE02 
: Non Standard Geo 

: 3600.0 seconds 
: 3600.3 seconds 

: 0.01 % 

: 3.00 
: 80 • 4098 
: 80 • 4096 
: 1.300 keV 

: 11/3/2009 

: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining wnple activicy are 
geometry-specific. This sample does not cOClfonn 

to one: of the currently calibrated geometries. 
Reported activities may differ from the acu1al 
sample activity for this reason. 

: REGE02 NSTD 11/11/09 EffCalSN 80398-238 

: 34702 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K- 40 0.997 2.73E+OO 6.79E-01 
PB- 212 0. 711 1.53E-01 3.34E-02 
RA-226d 0.731 1. lJE-01 3.67E-02 
TH-232d 0.853 l.04E-01 3.26E-02 
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Washington Clos ure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC- 11 6-21 98 j Pogc ! or ! 

leollcctor 
'2-. vi 1.:~ fie, i'Ybh 

Comoanv Contact Teleohone ~o. Proiect Coordi na tor 
7C Data T urnaro und 

JOAN KESSNER 375-4688 KESSl\'ER. JI-I Price Code 

Proiect Desiena tion Sa mol ioe Locat ion SAF o. 15 Days 
Columbia River Component of the RCBRA - Sediment HTS 11-, ts i S< RC-116 

lccC~ Field Loebook No. I COA Method of Shioment 
EL-1645 ilESCRC6520 FED EX 

Shinned To 
__,,/ 

Bill of udine/Air Bill No. '7 q {33 qql//J 2qo7 OfTsite Prooertv No. 
Battclle Marine Sciences NIA 

POSSIB LE SAMPLE HAZARDS/REMARKS 

NIA Cool lo-IC 
Preservat ion 

Type of Conta iner 
G 

Special Handling and/or Storage 
I 

NIA No. of Container(s) 

Volume 
125g 

Scc:i1cm(l ) m 
Special 

SAMPLE ANALYSIS 
lnstructions. 

Sample Nu. Matrix• Sample Date Sample Time 

J 19K932'7$'/ • 3S"~ OTHER S OLID 2- J<.;,· - le /.32G X 

CHAIN OF POSSESSION Sign/Print l'\ames SPECIAL INSTRUCTIONS Matrix • 

Relinquished By/Removed From Date/Time I~ .3 0 Received By/Stored In It . t'2_:a ('("O •\ Daterrilll( I Sl Jo S- Soil 

f\_ &• r-/tr h /? /5 . -z...- l'S·/0 ;:::-4<;" ('e-( D ~f'? __ 2 -15'-lo 
(I} AVS-SEM - SULFIDES; AVS -SEM-METALS (Cadmium. Copper, Lead, Nickel, Z111c} SE • Scd.r.ll:m 

Relinquished Hy/Removed From~~ate!Ti"27171.(!?- Received By/Sto~.........___ n.r,fTi~I/J)[Q 
SO-Sol,d 
SJ•saws,c 

i:Aic: 1 f'\r1n: n <:T ' s:: D i2.! ,, SHANNAN lOHNSON W-Wll<r 

C>-0,J 

Relinquished By/Remov~;:-- ... ,,,_ Date/Timt,l /1 / rv 
~(r:;o~t In 

Datc/Tilll( A•A1r 

SHANNAN JOHNSON , ~ 
DS"OnwSolMU 
OL•Orum Uqu~1 

Rdinquishcd By/Removed From Date/Time ( -

J ' - ~ Yt~imc T•Tiuuc 

// ~- ~ ~ t /0 / 2-3,J 
Wt•Wlp< 

Sampler unavailable 10 remove samples 
L• Liquid 

Relinquished By/Removed From Date/Time Rcccf~ed Uy/Stored In Date/Tim: 
V"'"Vcictaoon 

from controlled storage. Shipper removed X...Ot!Er 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time 
samples from storage locatron laking cuslod) 
of s.;mples for shipment to lab. 

LABORATORY Received By Title Date/Time 
SECTION 

FINAL SAMPLE OJSpos,I Method Disposed By Datc/fimc 
DISPOSITION 

WCH-EE-011 
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· 'N ashington Closure Hanford 

Radio logical Counting Facility 

Analysis Report tor RCF23726 

2/16/2010 11 :34:10AM Page I of 4 

J19K75 SAF:RC-116 ROD JHTS18 River Sediment 1000ml poly jar 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
FaciMly 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Dona On 
Efficiency Calibration Description 

Sample Number 

: RCF23726 
: J19K75 SAF:RC-116 ROD JHTS18 River Sediment 1000ml poly jar 
: Non Slandard Geo 

: 2.070E+02 grams 
: Default 

: 2/15/2010 1 :20:00PM 
: 2/16/2010 10:33:59AM 

: Non Standard Geometry 
: KSE 
: REGIE02 
: Non Standard Geo 
: 3600.0 seconds 
: 3600.5 seconds 

: 0.01 % 

: 3.00 
: 80- 4096 
: 80 • 4096 
: 1.300 keV 

: 11/3/2009 
: 11/22/2009 

Qualitative Only 
Non•Standard Geometry 

Calibrations for uetcnninin& sample activity arc 
geometry-specific. This sample does not conform 
to one of the currently calibrated gcornctrica. 
Reported Ktivitic, may differ from the acutal 
sample activity for this reason. 

: REGE02 NSTD 11/11/09 EffCalSN 8039~238 

: 34695 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K- 40 0 . 999 8.61E+OO 1 . lSE+OO 
CS- 13 7 0 . 993 J . 27E-02J-.fllP/+- 2 . 93E-02 

X EU-155 0.396 
PB-212 0.999 7 . 60E-Ol 7.23E-02 
RA -226d 0 . 884 5. 43E-01 5 . 41E-02 
TH- 232d 0 . 998 7 . 23E - Ol 6 . 57E-02 
U- 235 0 . 546 6.53E- 02 3.96E-02 
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--
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC- 11 6-2 175 I Page l of l 

Co llector )G ~,'l~o Comoa nv Contact Telco hone No. Pro iect Coo n l inawr 
Price Cod e 7C l> a ta T urnaro und 

0....-\ JOAN KESSNER 375-4688 KESSNER . JH 

Proiect Dcs i!!n a t io n Sa molin!! Loca tion SAF No. 15 Days 
Col umb ia River Component of the RCBRA - Sediment 100 F TI oo i;.ut RC-116 

lce ~ s~ Field Loebook 1'0. I COA Method of Shiument 
EL-1645-O 1 0 ESCRC6520 FED EX 

S hiooed To Offsite Prouertv No. Bill of Ladin!!/Air Bill flio . 7q~3 qq97 !Sty 
Banelle Marine Sciences NIA 

POSSIBLE SAMPLE HAZA RDS/REMA RKS 

NIA Cool 10 4C 
Preservation 

Type of Containe r 
G 

Special Handling and/or Storage 

NIA No. of Container(s) 
I 

Volume 
125g 

Sec ilcm (I) in 
Special 

SA MPLE ANALYSIS 
Instructions . 

Sample No. Matrix• Sample Date Sample Time 

J1 9K25 .2 ";)S/ , ~7 O THER SOLID Z - IZ - \ o ll/ -'tlf K 

C HAIN OF POSSESSION Sign/Print Names SPECIAL INST RUCTIONS Matrix • 

Relinq uished BC Removed Fr°jt,j___ Da,erri~!t i3itl::tnd 1"Ld~ Da1err~7 s-~, Jo,... GJ 6 _,C_ . Z- 12-IO i<fZD Z - IZ-11 (qZ() ( I) AVS • SEM - SULFIDES; AVS - SEM · METALS !Cadmium. Copper, Lead. 1'ickd, Zinc! SE-Sedurcru 

Relinquished By/Removed Fron~ Da1c/T1) Z!~ 'tll7l_{P 
SO•Sohd 

l\leccived BjllStored 1n -- DaterTj SI .. Sludjt 

f,AS L.OCKED RAGE \)_ ,.... c;~,HJ~A~ l"IJII.IC'.r\ .. l 
-, 

1) :~ 
W•W1Lct 

o-oo 
Relinquished By/R~ Datc/Time2£']j; R ~ d By/S1ored In Date/Ti ffie A • A lf 

1;1-lANNAN JOHN ON )2. i 'V7 DS-Dnu115.,l.ws 
OL• Orum Ul.{\11d.• 

Relinquished By/Removed From Date/Time --.__, ~ ~-~~' ~ D ff 
T-T,u~ 

· Stored O e 1m~ 

V b-"l'\~ ......_ 1Wt"d /. 
Wf -.W'P(' 

Sam;;'er unava1labte io ·r~r,;0~~ 'ar , 

L• L.q,acl 

Relinquished By/Removed From Date/Time · t<.d ived By/Stored In Date/rime 
V s'vejtCU10fl 

lrum cor.trol!1;(.i $!Ort-t '1e Shi~ , ., - i 1.:>,t:s 
X-0:bcr 

samples f , . p,.r rc mov,_'(j 
1Relmqu1shed By/Removed from Date/Time Received By/S1ored In Da1effi me . ' S>maloro~ sl~rage locatic,n la,ing c11~tr.,Jy 

<:: nr ('. Jnn,pnt 'n bh 

LABORATORY Rece ived By Tille Date/Time 
SECTION 

FINAL SAMPLE Disposal Method Disposed By Da1c/Time 
DISPOSITION 

WCH- EE-01 1 
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Washington Closure Hanford 2/16/2010 11 :21 :38AM - Page I of 4 

Radiological Counting Facility 

Analysis Report for RCF23725 

J19K19 SAF:RC-116 ROD T100F2A River Sediment 1000ml poly ja~ 

GAMMA SPECTRUM ANALYSIS 

Sample ldenlificaUon 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Takep On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
ldentincation Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibration Description 

Sample Number 

: RCF23725 
: J19K19 SAF:RC-116 ROD T100F2A River Sediment 1000ml poly Jar 
: Non Standard Geo 

: 1 .270E+02 grams 
: Default 

: 2/12/2010 2:45:00PM 
: 2/16/2010 10:21 :25AM 

: Non Standard Geomeby 
: KSE 
: PGlWHITE 
: Non Standard Geo 
: 3600.0 seconds 
: 3600. 7 seconds 

: 0.02% 

: 3.00 
: 80 • 4096 
: 80- 4096 
: 1.300 keV 

: 1/17/2010 
: 1/17/2010 

Qualitative Only 
Non-Standard Geometry 

Calibrations for dc(cnnining s.vnplc activity ate 

geometry-spccift<:. This sample does not conform 
to one of the currently calibrated geometrics. 

Reported activities may differ from the acutal 
sample activity for this reason. 

: PGTWhite NonSTD Geom EffCal 011310 80398-238 

: 34694 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pC/fgrams) Uncertainty 

K- 40 1.000 l . 04E+Ol l . 59E+OO 
CS-137 0.99 4 5. 87E-02)._/'ft0fi 4.62E- 02 
PB-212 0 . 711 5.75E- 01 8.32E-02 
RA-226d 0.846 3 .71 E- 01 6 . 94E-02 
TH-232 d 0.995 4 .1 4E- Ol 6 .2 2E-02 
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2/16/2010 11 :34:10AM Page 2 of 4 

Analysis Report for RCF23726 

+ 

J19K75 SAF:RC-116 ROD JHTS18 River Sediment 1000ml poly Jar 

Nuclide 
Name 

U-238d 

Nuclide 
Id 

Conndence 

0 . 323 

? = nuclide is part of an undetermined solution 

X " nuclide rejected by the interference analysis 

Wt mean 
Activity 

(pCl/grams) 

6. 33E-01 

@ = nuclide contains energy lines not used In Weighted Mean Activity 

d = identified by daughter product energy lines assumed to be in secular equilibrium 

Errors quoted at 2.000 sigma 

Peak Locale Performed on 
Peak Locate From Channel 
Peak Locate To Channel 

UNIDENTIFIED PEAKS 

: 2/16/2010 11 :34:03AM 

: 80 
: 4096 

Peak No. Energy (keV} Peak Rate (CPS) 

m 4 
m 9 

10 328 . 18 -2 7.76E-03 

Wt mean 
Activity 

Uncertainty 

l.92E-01 

Comments 

Peak Rate (%) Uncertainty 

18.74 
15.43 
58.57 

13 
14 

89.78 i_z"J..:?5 2.14E-02 
300.00 ,'),~ l . 65E-02 

463 . 01 -I.: 8 . 61E- 03j}/ _/ / 
510.SO~r-1·~, IA /CA"2.25E-02Tf'Ol'<!H"\ '\-- Of 

rJ ~.o?3 .88 
I ... ~(621. 69 

27 . 46 18 727 .12 Dt' .- t?l ,~ 1. 32E-02 

M = First peak in a multiplet region 

m = Other peak in a multiplet reg ion 

F = Fitted singlet 
Errors quoted at 2.000 sigma 

NP= No Peak 
UK= Unknown 

NUCLIDE MDA REPORT 

Nuclide Library Used : IIGOZER\ApexRootlDefault\Llbrary\RCF UNKNOWN.NLB 

Nuclide Energy Yield(%) Activity Nuclide MDA 
Name (keV) (pCl/grams) (pCl/grams) 

K-40 1460 . 83 . 10 . 67 8.61E+OO 7 . 95£-01 
C0-60 1173.24 99.90 3 . 91£-02 6 . 53E-02 

1332 . 50 99 . 98 -l.14E-02 
NB-94 702.63 99.81 -l.20E-02 6 .36E-02 

871.10 99.89 -3.46£-02 
AG-108m 4 33 .9 4 90.50 -3 . 18E-02 5.35E- 0 2 

614. 28 89 . 80 6.81E-03 

WCH AVS_SEM Chemistry Data Package, March 2010 

LlneMDA 

(pCi/grams) 

7 . 95£-01 
9 . 0lE-02 
6 . 53E-02 
6.36E- 02 
6 . 89E-02 
5.35£-02 
9 . 1 2E- 02 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2 174 I Page l of l 

!Collector R'1 \ . 
~"' NOY\ 

Comoanv Contact Teleohone i'io . Proicct Coordinator 
Price Code 7C Ualll T urnaround 

\ e JOAN KESSN ER 375--i688 KESSNER, JH 

Proi cc l Dcsiendtion Samoline Location SA i' o. 15 Days 
Columbia Ri ver Component of the RC BRA - Sediment 100 F ]""\(..)(\ ~ '\ RC-116 

lceCh~ Field Loebook No. I COA l\lethod of Shiomcn t 
EL-1645 RESCRC6520 FED EX 

Shioocd To OITsite Pronertv No. Bill of Ladinl!IAir Bill 
'o· '74f; 3 9C;'L/-?~ [) 7 

Bat1ellc Marine Sciences NIA 

POSS IBLE SAM PL E HA ZARDS/REl\·IAllKS 

NIA Cool 10 4C 
Preservation 

Type of Container 
G 

Special Handling and/or Storage 
I 

NIA No. of Container(s) 

Volume 
125g 

Sec itcnl (I) m 
Spcctal 

SAMPLE ANAL YS!S 
lnsmicrions. 

Sample No. Matrix • Sample Date Sample Time 

J1 9K24 2~FI . .3~ OTHER SOLID -z-J?.·/() lllfS 'i 

C HAIN OF POSSESSION Sign/l'rint Names SPECIAL INSTRUCTIONS Matrix• 

Relinquished Dy/Remo,·cd from Da1c/Ti mc2,o I ..i Received Dy/S1ored In (}.. (.3,..r>c,.,, Oa1effime ·io lo S- Sotl 

f2. f}v,. rwn !2-- rJ_ ?..-I2-1u GM Ref D ~(J_ '2 ·/ ? · /U 
( I) AVS • SEM · SULFIDES; AVS . SEM. METALS (Cadmium, Copper, Lead, Nickel, Zi nc) s t -- Scduncn1 

Relinqu ished By/Removed from Da1c;i•~~ ~ 1)31c/Ti~ 
SO-Sol,d 

~ 
~cceived ~ orc~ln Sl •Sludi:c 

r , - - - CUt.llJPIJI\I\J lf'\L1"1Cr\P.I 
W • \i. • 1e:r 

O-OJ 
- •'-.- _u_•>u'-' .;J J • --~ , ~~ -

Relinqu S
1HABNNAN JOHNSON m ] ,Re~,/S1orcd In Da1effimc A • A 1r 

DS• Dn..m Soli.;b 

DL al>n.un l 1qwus 

Relinquished By/Removed From Da1e/fime 

~r~/ "¾ Dateffime 
T•fi™« 

✓--; · !.;_; 
Wl • Wipc 

'ili'/'t:J 1230 .. ,. . .. ... ,. · ·· • ·- --- L• L~-.i.d 

Relinquished Dy/Removed from Da1e/Tirne ( ' - L /'.. Dateffirne Sarr.pier unavailable lo remove samples 
V • Vc&ct&uon 

=--Iv d By/S1ored In X-Olbt, 

f'om controlled storage. Shipper removed 

Kelinquished By/Removed f rom Da1c/Timc Recei ved By/S1ored ln Da1effimc ~amples fro m storage locatio11 ta1;:ng l:Ui>tcoy 
·, f c:~rrv••.,:, ~ fnr ~·1-iirvm~n l ,,.... \::ah 

LABORATORY Received By Title Da1c/Time . 
SECTION 

FINAL SAMPLE Disposal Melhod Disposed By Da1c/Time 
DISPOSITION 

WCH-EE-011 
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W ashington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23724 

2/16/2010 10:53:45AM Page I of 4 

J19K18 SAF:RC- 116 ROD J100F11 River Sediment 1000ml poly jar 

GAMMA SPECTRUM ANAL YS/S 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facili ty 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
live Time 
Real Time 

Dead Time 

Peak locate Threshold 
Peak Locale Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibral lon Description 

Sample Number 

: RCF23724 
: J19K18 SAF:RC-1 16 ROD J100F11 River Sediment 1000ml poly jar 

: Non Standard Geo 

: 3.700E+02 grams 
: Default 

: 2/1212010 1 :45:00PM 
: 2/16/2010 9:32:22AM 

: Non Standard Geomet,y 
: KSE 
: REGIE02 
: Non Standard Geo 
: 3600.0 seconds 
: 3649.7 seconds 

1.36% 

: 3.00 
: 80 - 4096 
: 80 • 4096 
: 1.300 keV 

: 11/3/2009 
: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibrations for detcnniniDg sample activity aR 

geometry-specific. This sample docs not conform 

to one of the currently calibrated geometries. 

Reported activities may diffcr from the xutal 
sample activity for this reason. 

: REGE02 NSTD 11/1 1/09 EffCalSN 80398-238 

: 34697 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Commt1nts 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K- 40 0.99 5 5 . 56 E+ OO 7 . 14E- 01 
CS- 13 7 0 . 962 3 . 50 E-02 L,_r,t f>Pt- 2 . 7 5E- 02 

X EU-1 55 0. 387 
PB - 212 0 . 99 9 2 .9 9E- 01 3 .37E-02 
RA - 226d 0. 715 2 . 45 E- 01 3 .3 2E- 02 
TH- 232d 0.9 94 2 . 35E- Ol 3.19E- 02 

WCH AVS_SEM Chemistry Data Package, March 2010 
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LOG-IN CHECKLIST 

Central File#: 2') ff'/ 

Reference SOf'# MSL-A-001 

Project Nome: tt,)J,}. Clos.~ L_./ 0-A.1 ,/o ,- Project Manager: P,,.. - _/_ . , ~-
Sample No(s): 5~~ 3 S- fi Botch: 2:i 

TO Bf CO'MRL.eTB> 8f PRO;Jlrt -~~~ for,ior t-1> .oN'ival whto possible) 

Matrix: WP# 
Yes No 

CJ c::J Novy- type Project (requires high-level sample tracking procedures) 

CJ CJ USDA Samples (see Compliance Agreement Checklist) PM Verification: 

CJ CJ Filter Samples: I . ' ~ntlre sample Half of sample I Amcun:t: 

CJ CJ freeze dry sample(s)- samples will be weighed and placed in ultralow temp freezer (Login Lab) 

CJ c::J Special instructions: 

Sample Presef'Vation Instructions: 
0 See LIMS for archive/disposal information** 

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

Custody seal present Seal intact? YES NO 

Cooler temperature (acceptable range: 4t2°C or solids:frozen) 

(if multiple coolers, note temp. of each) 

Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc) 

Comment /Remedy: 

Were all chain of custody forms signed and datw? 

Were samples filtered at MSL? 

Sample condi-tion(s): 

Container type: Other: 

Notes: 

, .... r 

·c 
·c 

_, 1 

c~-=-;--By---~--, ...--,...-c~~-,J-_,,...__----------Da_t_e/T_im_e_: -o-~-'4i-~-/.-0--/~-2.-c_) ____ _ 

SAMPLE PRESERVATION 

Sample(s) were preserved prior to ru-rival at MSL (noted on CoC I Sample/ per PM Instruction ) 

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

CJ 
CJ 
CJ 
CJ 

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

Sample(s) were preserved at MSL 

Type: C:=J 0.2'!. HN03 Notes: 

CJ 0.5'T. HCI (Hg samples) Notes: 

~ Refrigerate/Freeze Notes: 

~ Notes: 

~~L:--'---...;;:==-----

Lot# 

Lot# 

Batte/le Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565 
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.,,_~_r· ,,,,. 

SAMPLE LOGIN 
P· c1 f1c N or hwe s ,: 

Project Manager: Brandenberger 
Date Received: 2/25/2010 

Batch: 29 
Login Oesignee: McGahan 

Project: Washin ton Closure Hanford 

Sponsor ID Site Description Battelle Code Matrix 

J19H40 ./ na 2981-359 ✓ other solid 

J19KD7 ✓ na 2981 -360 ✓ other solid 

✓ ✓ 
J19K89 na 2981 -361 other solid 

✓ ./ 
J19K90 na 2981-362 other sol id 

SOP#: MSL-A-001 

WCH AVS_SEM Chemistry Data Package, March 2010 

Storage Location 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

Marine Sciences Labora1ory 

1529 West Sequim Bay Road 

Sequim, Washington 98382 

PH: (360) 681-4565 

Collection 
Requested Parameters Date 

AVS-SE7mULFID.§.S; AVS:_9EM-MET 6l,.-8 
(Cadmi m, Copper, Lead , Nickel, Zinc) 

02/19/10 L--

AVS-SEM-SULFIDES; AVS-SEM-METALS ...... 
(Cadmium, Copper, Lead , Nickel , Zinc) 

02/20/10 

AVS-SEM-SULFIDES; AVS-SEM-METALS 
I,.;'" 

(Cadmium, Copper, Lead , Nickel , Zinc) 
02/21 /10 

AVS-SEM-SULFIDES; AVS-SEM-METALS 
.....-

(Cadmium, Copper,- Lead , Nickel, Zinc) 
02/21 /10 

Page 1 of 1 

Page 38 of 55 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQ UEST RC- 116-2084 I Page ! of l 

Collector R., 1, -e fuNuV\ Comoanv Contact Teleuhonc No. Proiect Coord inator 
Price Code 7C Data Turnaround 

JOA, KESS ER 375-4688 KESS , ER, JH 

Proiec t Des ie nation S:a moline Location SA F No. 15 Days 
Co lumbia River Component of the RC l3RA. Sediment IOOBC T/6 G '3c. 1,.r-1 RC-1 16 

Ice <;hes! N!)aq _ O O I Field Loebook No. 1 COA l\lethod of Shioment 
EL- 1645 BESCRC6520 FED EX 

Shiooed To Offsite Prooertv No . Bil l o{ Ladine/Air Bill No. riq~q -;;i_)d.. I 8483 13attc llc Ma ri ne Sc iences NIA 

POSSIBLE SAMPLE HAZARDS/REI\ IARKS 

NIA Cool ta-4 C 
Preservation 

G 

Special Handling and/or Storage 
Type of Container 

I 
NIA No. of Container(s) 

Volume 
125g 

Sec i1cm (I) m 
Special 

SAMPLE ANALYSIS 
lnstruc1ions. 

Samp le No. Matrix • Sample Daie Sample Time 

J19H40 Z'7f?t -5~ OTHER SOLID 2. - /Cf, Jo 1, 1.. C, X 

C HA IN O F POSSESSION Sign/ Print Na mes SPECIAL INSTRUCTIONS Matrix • 

Rclio,quished Dy/Removed From OatciT,mc , b' !io Received By/Stored In fl. (h n c ., Date/Time IP0 S-Soll 

f '--. l><t, o •, /Lt?__ -z. - l<t ~ t" l~ N t:. R.~ () / L /1- :? - /'\~I<-> 
( I ) AVS • SEM • SU LFIDES; AVS · SEM • META LS \Cadmium, Copper. Lead. ickcl . Zmc I SE• Scd1mrnt 

Relinqui shed By/Removed From ~ Datclr,mc) l_LJ. 1tf Rccei~SON -~ atc/Ti'ifefJ/ f 

SO-Sohd 
Sl •Sludic 

F.AS LOCKF.D :, A.GED 13 W • Wattr 

O--<>J 

RelinS uished ~ /Re .. :::- ·' ;;--.....___ Datcffimc o/:Jt Ri!livtored In 
Date!fimc A•Aw 

HAN AN .IOHNSc..Jt\L.:Y DS• IJrum )ohdt 

OLcDrum Llcp..ids 

Relinquished By/Removed From Date/Tune \.. 
'\Y"' ~-1torcd I Datclfime T .. Tw.i..c 

"Yd""vo I~ 
Wl • Wtpr 

r -~~ L ... Liq~Mi 

Relinqu ished By/Removed From l)ateff, me lfe~ived ByiS7oml In Date/Time 
Sampler unavailable lo rerrove samples V•VtltU.QOII 

from con1roned storage. Shipper rerroved X-<llhn 

Relinquished By/Removed From Date/Ti me Received By/Stored In 
samples from storage location laking cuslod) 

Date/Time of samples for shipment lo lab. 

LABORATORY Received By Title Date/Ti me 

SECTION 

FINAL SAMPLE D,sposa l Method Disposed By Date/Time 
DI SPOSITION 

WCH-EE-011 
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Washington Closure Hanford 2/22/2010 10:15:47AM Pago: t or 4 

Radiological Counting Facility 

Analysis Report for RCF23751 

J19KC9 SAF:RC-116 RDD/100BC 2A-A 120 POLY BOTTLE 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
!Jetector Name 

: Geometry 

"'· Live Time 
Real Time 

Dead Time 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
tdentificalion Energy Tolerance 

Energy Cal ibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Cal ibration Description 

Sample Number 

: RCF23751 
: J19KC9 SAF:RC-116 RDD/100BC 2A·A 120 POLY BOTTLE 
: Non Standard Geo 

: 2.530E+02 grams 
: Default 

: 2/20/2010 3:15:00PM 
: 2/22/2010 9:15:35AM 

: Non Standard Geometry 
: RCT 
: PGlWHITE 
: Non Standard Geo 
: 3600.0 seconds 
: 3600.8 seconds 

: 0.02% 

. 3.00 
: 80 • 4096 
: 80 . 4096 
. 1.300 keV 

: 1/17/2010 
: 1/17/2010 

Qualitative Only 
Non-Standard Geometry 

Ca librations for determining sample activity 3fC 

geometry-specific . Thi~ -'3mple does not conform 

to one of the currently c:ilibrated geometries. 
ReporteJ activities may JifTcr from 1hc acutal 
~ample :1ctivi1y for this reason. 

: PGlWhite NonSTD Geom EffCal 011310 80398-238 

: 34819 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 1.000 7. 15E+ OO 9 .6 3E-01 
X EU-155 0.36 7 

PB-212 0.998 4 .63E- Ol 5.0SE-02 
RA-226d 0.943 3 . 36E -01 4.29E - 02 
TH-232d 0.9 96 4 . SOE-01 4 . 38E - 02 
U-238d 0.322 3. 22E-01L~DA- l . 48E-Ol 

WCH AVS_SEM Chemistry Data Package. March 2010 Page 40 of 55 



Washin2ton Closure Hanford 
1Collec1o r <' I 

) G.M Gt;\~ 
Proiect Desie nation 

Columbia River Componcnl of the RC BRA • Sediment 

lceChcs t ~o9 - DO/ 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Comoan v Conlacl 

JOAN KESSNER 

Samoline Loca tion 
100 BC 

Field Loeboo k No. 
EL- 1645-oJ 

Teleohone No. 
375-1688 

ZA-A 

I CO A 
!3ESCRC6520 

Proit:cl Coordina ror 
KESS~ER, JH 

SA F No. 
RC- 116 

Mc1hod of Shi o m ent 
FED EX 

RC-116-2213 ! rage l or l 

Price Code 7C Data T urnaro und 

15 Days 

Shiooed To Offs ite Prooer tv No. Bill of Ladin l!/A ir Bill No. 
Banelle Marine Sciences 

POSS IBLE SAMPLE HAZARDS/R EMARKS 

NIA 

Special Handling and/or Storage 
NIA 

NIA 

SAMPLE ANALYSIS 

Sample No. Matrix • Sample Date 

J19KD7 2, 9a/ , . ~A OTHER SOLID 2-zo- ,() 

Preservation 

Type ofCon1ainer 

No. of Containcr{s) 

Volume 

Sample Time 

Cool lo 4C 

G 

I 2Sg 

Sec item (I ) in 

Spcc1a.l 
lnstrucuons. 

X 

i----C_H_A_I_N_O_F_• _P_O_S_S_E_S_SI_O_N _____ r---,--S-'ig"'-n_iP_r_in_t_N_a_m_e_s __________ ....jSPECIAL INSTRUCTIONS 
Rdinquish~ll !ly/Removed Fr~~ DatcfTi"'7" Received By/Atored In _ , , Date/fime) 

S-1)..J"\ fu (1:;:,o £::_/J,1,,_ 7_.z,,_ro l!T 00 f:A-f R.eJ' l'i £. /Jt_ 2- 2() - r• / (7:oo 
Relinqu ished Dy/Re moved From '(" /l DatcfTilne)jUJ. / /l) Received~~ Datefrirtic- 2/2,lf/J; 

f.AS i.OCl(F.C: sroriA6F (') ' ,~( 1
/ ) SHA'NNiU[ JOH~tJ /3,llii 

Relinquished By/R~[~'}l,. ,., ~imc ,/ll'i 1/J R~ i'J\~B)'/Stored In Date/Time 
SHANNAN JU~ JL ) PV J...-.. 

Rel inquished By/Removed From 

Relinquished By/Removed from 

Relinqu ished By/Removed From 

LABORATORY Received 13y 

SECTION 

FINAL SAMPLE Disposal Method 

DISPOSITION 

WCH-EE-01 1 

Datcffi mc 

Datcffimc .... - ~eccivcd Dy/Stored In 

Datcffi mc Received By/Stored In 

WCH AVS_S EM Chemistry Data Package , March 20 10 

Oa1cfTime 

Date/rime 

Ti tle 

(I} AVS · SEM · SULFI DES; AVS · SEM · METALS (Cadmium, Copper, Lead, Nickel, Zmc} 

Sampler unavailable to 1emove samples 
'from·controlled storage. Snipper removed 
~pies from storage location taking custody 

'of samples for snipment to lab. 

Disposed By 

Date/Time 

Dateffime 
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Malrix • 

SO-Sol>d 
Sl•Siudi:c 
W • W11let 

l>S-Drum Sol.W 

OL• Drurn U i,,iMU 
T• T1~uc: 
WJ•WtpC' 

L•Liquid 

V-Vc&,eu non 

X-Olt.c( 



Washington Closure Hanford 2/22/2010 11 :20:48AM Page I of4 

Radiological Counting Facility 

Analysis Report for . RCF23753 

J19K71 SAF:RC-116 RDDIHTS JHTS33 1000ml POLY 

r 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 

GAMMA SPECTRUM ANALYSIS 

: RCF23753 
: J19K71 SAF:RC-116 ROD/HTS JHTS33 1000ml POLY 
: Non Standard Geo 

: 2.200E+02 grams 
: Default 

: 2121/2010 12:55:00PM 
: 2122/2010 10:20:38AM 

: Non Standard Gt.ometry 
: RCT 

r1 Detector Name 
Geometry 

: PGTWHITE 
: Non Standard Geo 
: 3600.0 seconds 

Qualitative Only 
Non-Standard Geometry 

live Time 
Real Time 

Dead Time 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

: 3600. 7 seconds 

: 0.02% 

: 3.00 
: 80 - 4096 
: 80 - 4096 
: 1.300 keV 

: 1/17/2010 
: 1/17/2010 

Calibrat ions for d.:tcnnining sample activity are 
gcomctry-spcc:itic . This sample does not confonn 

10 one of the currently C3libr:ited geomdries. 
Reported activi ties may J iffer from che acucal 
sample occivity for this reason. 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibration Description : PGTWhite NonSTD Geom EffCal 011310 80398-238 

Sample Number : 34822 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K- 40 1. 000 8.04E+OO l.09E+OO 
CS-137 0.999 3.34E-02/__ft10/t- 3.5 8E-02 
PB- 212 0. 711 4.75E- Ol 5.91E-02 
RA - 226d 0.885 2.97E-O l 4.81E-02 
TH-2 3 2d 0 . 850 3 . 56E- 01 5.68E-02 

X U- 235 0.544 
U- 2 38d 0 . 318 5 . 32E-01 l. 7 5E-01 

WCH AVS_SEM Chemistry Data Package, March 2010 Page 42 of 55 



Washin gton Closure Hanford 
~ ollcctor n I : 

K.r-, •·~ 

Pro ject Desienation 
Columbia River Component of the RC BRA • Sediment 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Comoa nv Contact 

JOAN KESSNER 

Samoline Loca tio n 
HTS j HTS 33 

Field Loe book No. 
EL-1645 

Teleohone 1'0. 
375-4688 

I COA 
!3ESCRC6520 

Proiect Coord inato r 
KESSNER, JH 

SAF No. 
RC-116 

Method of Shioment 
fEDEX 

RC-116-2194 ! Page l of l 

Price Code 7C Data T u rnaro und 

15 Days 

Shioocd To OITsite Prooertv No. Bill of La dine/ Air Bill No. 

Battellc Marine Sciences 

POSSIBLE SAMPLE HAZARDS/HEI\IARKS 

NIA 

Special Handling and/or Storage 
NIA 

NIA 

SAMPLE ANALYS IS 

Sampl~ No. Matrix• Sample Daie 

J19K89,Z~,?t. :f~I OTHER SOLID (C 

Prese rvation 

T ype of Conta iner 

No. of Conta iner(s) 

Volume 

Sample Time 

Cool 1o"'C 

G 

125g 

S« i1cm (I ) in 
Special 

lm1tnic1ion~. 

X 

r-__ C_H_A_I_N_O_F_P_O_S_S_E_S_S_IO_N ____ ___,.,......--,.--S..;ig::..n_lP_r_in_t_N_a_n.:..1c_.;.s __________ -J SPECIAL INSTRUCTIONS 
Relin1uishcd By/Removed From Date/Time \<t;,6 Received By/Stored In f? e .-. :,·" ,., Date/Time \ '10 C:: 

h (-\ t r,~- ... ~~ . \), ·.~ ~\ · \ ·- [_(\"') Q •. ( ,Y ) (.J...r~'- ·_-! . 'JI- /:- (l)AVS-SEM-SULFIDES;AVS-SEM-METALS (Cadmium,Copper,Lead,Nickel,Zincl 

Relinquished lly/Removed From ~ Da1errimP/24:/ /0 Received B~~n _ ) ~ Da1cffi~(/l) 

f.AS i.OCK F. D ST~GE D /J;Cfr C:UHtt.1;;., ,nu~, .. ~., -- /31.) ;) 
Relinquished By/Re ,. ~ Da1,m..:.•\Ffi.f/J1,1 Received ,BfSlored In - - Da1cffimc 

Sr!A~NAN Jo~moN ..,,._;;: / 7.'I/£ F--KJ )I-,/') 
Date/Time Relinquished By/Removed From ~ orei hY'/,, 

/..io!l'V~ 

¾' Dal~ i,.--
0 ~~~ 1'2....f?..J. .,, """'~•~·' 

V I :»111~111(;, , l IV IQ~ 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABORATORY Received By 

SECTION 

FIN AL SAMPLE Disposal Mc1hod 
DISPOSITION 

WCH-EE-011 

Date/Time Received By/Stored In 

Da1e/T1me Received By/Stored In 

WCH AVS_SEM Chemistry Data Package, March 2010 

Date/Time Sampler unava ilable 10 · 
from rontrol/ed sl remove samples 
samples from s10,:a;e. Sh1pPer removed Dale/Time , ____ , __ , •• -·-~-~~~(:~~laking CUS(Ody 

T11lc 

Disposed By 

Date/Time 

Dale/Time 
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Matrix • 

S-. So, I 
S[ •Scdimcnt 

SO-Sohd 
SJ .. Ska.Jic 
W•W11cr 

A ._AK 

DS•Drum SolMh. 
UL• DNm Liqwds 
T•T1wx 
Wl • Wipc 

Lsa Liquid 

V•V«ij<tallon 

X-OW.r 



Washington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23754 

2122/2010 12:35:11PM Page I of 4 

J19K72 SAF:RC-116 ROD/HTS JHTS9 1000ml POLY 

GAMMA SPECTRUM ANALYSIS 

: RCF23754 Sample Identification 
Sample Description 
Sample Type 

: J19K72 SAF:RC-116 ROD/HTS JHTS9 1000ml POLY 
: Non Standard Geo 

Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

: 6.780E+02 grams 
: Default 

: 2/21/2010 4:45:00PM 
: 2/22/2010 10:20:53AM 

: Non Standard Geometry 
: RCT 
: REGIE02 
: Non Standard Geo 
: 3600.0 seconds 
: 3600.8 seconds 

: 0.02% 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 80 - 4096 
Peak Area Range (in channels) : 80 • 4096 
Identification Energy Tolerance : 1.300 keV 

Energy Calibration Used Done On : 11/3/2009 
Efficiency Calibration Used Done On : 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining sample activity are 
geometry-specific. This sample does not conform 
to one of 1he wrrently calibrated geometrics. 
Reported activities may differ from the :icutal 
sample activity for this reason. 

Efficiency Calibration Description : REGE02 NSTD 11/11/09 EffCalSN 80398-238 

Sample Number : 34828 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCi/grams) Uncertainty 

K- 40 0.987 5.23E+OO 5 . 19E-01 
CS - 137 0.998 2 .40E-02 1. 44E-02 

X EU- 155 0.373 
PB- 212 1. 000 3.60E-01 2.96E-02 
RA- 226d 0.995 2. 91E-01 2.16E-02 
TH-232d 0.997 4.44E- 01 2 . 69E-02 
U-2 35 0.543 1.84E-02 · 2.0lE-02 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2195 !Page l of l 

~ollcctor ) 0-...M. b\.l~ Comoan,· Contact Teleohone No. Project Coordinator 
Price Code 7C Data Turnaround 

JOAN KESSNER 375-4688 KESSNER, JH 

Project Des ienation Samoline Location '3HtS9 
SAF No. 15 Days 

Columbia River Component of the RC BRA • Sediment HTS RC- 116 

Ice cr,l,t} - {)C} / Field Loe book No. I COA Method ofShioment 
EL-1645- .::>I BESCRC6520 FED EX 

Shioocd To OfTsite Prooertv No, Bill of Lad ine/Air Bill No. r;qeLJ Q)o?) e21g2> 
Banelle Marine Sciences NIA 

POSSIBLE SAMPLE HAZA RDS/REI\IARKS 

NIA Cool 10 4C 
Preservation 

Type of Container 
G 

Special Handling and/o r Storage 
I 

NIA No. of Cont:1incr(s) 

Volume 
125g 

See 11cm ( I) in 
Special 

SAMPLE ANALYSIS 
Instruction , . 

Sample No. Matri x • Sample Date Sample Time 

J19K90,Z~/ -3~! OTHER SOLID ')If '2-2.HD I. b ~4S- -,(__ 

5"o, l.,-21-1i) 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Relinquished ~emoved ~./ Da1ej me a?~t ir~ t/Lr 
Date/Tirri! S• Sc11 l 

),, .. ,-, 4 ,/ ~//, ·2..- 21-10 I~ ·.<-{ o 7. zi.10/ I ti ' i(D ( I) A VS · SEM · SULFIDES; AVS • SEM · METALS \Cadmium, Copper, Lead, ickel, Zinc I SE•Sc-d11nc n1 

Relinquished By/Re moved From -sj Da1&Tinf 2 4 / /l Received By/Stor'6.ti- ., A na1e1Tti1i2 ~;g 
SO-Sohd 

s1-sw.-

f;:.£.<:. l i"'\rv c ,-,. .. ... ,., .. ~r:rD 3L/o SHANNAN JOHN'SoN I 
W • Wa1,e r 

0-01 

Rel inqu ished By/~ nve<i'l'rnm r--. 
Dalc/Ti,~tl)J Rro~/S10:_:n 

Date/Time A • All 

SHANNAN JOHN~ 
OS ... DNm Soi"1J 

DL• l>rumWQu"" 

Relinquished By/Removed From Dateffime '--

~~ -~· T-T'-"uc 

/. 
IV ~ 1d:. r . WI-Wipe 

~ Sampler unavailable to remove samples 
L• Liq,ud 

Relinquished By/Removed From Date/Ti me - Received By/Stored In Da1effi me 
V•VcJt"~ DOn 

. from controlled slorage. Shipper removed X-<hher 

samples from storage location taking cuslod) 
Relmqu ,shcd Uy/Removed From Da1e/Time Received By/S1ored In Date/Time of samples for shipment lo lab. 

LABORATORY Received By Title Da1e1Time 
SECTION 

FINAL SAMPLE Disposal Me1hod Disposed By - Da1c/fime 
DISPOSITION 

WCH-EE-011 
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.. 

Washington Closure Hanford 2/22/2010 10:16:23AM Page I of4 

Radiological Counting Facility 

Analysis Report for RCF23752 

J19H36 SAF :RC-11 6 RD0/100BC T100BC1J1 60g aG 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
live Time 
Real Time 

Dead Time 

Peak Locale Threshold 
Peak Locale Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibration Description 

Sample Number 

: RCF23752 
: J19H36 SAF:RC-116 RD0/100BC T100BC1J1 60g aG 
: Non Standard Geo 

: 1.140E+02 grams 
: Default 

: 2/19/2010 4:20:00PM 
: 2122/2010 9:15:43AM 

: Non Standard Geomet,y 
: RCT 
: REGIE02 
: Non Standard G.:o 
: 3600.0 seconds 
: 3629.6 seconds 

: 0.82% 

: 3.00 
: 80 - 4096 
: 80 - 4096 
: 1.300 keV 

: 11/312009 
: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining sample activity are 

geometry-specific. This sample docs 00( conform 
lo one oftM currently calibr.»tcd geometries. 
Reported activities m.ay differ from the 3CUl31 

s.»mplc activity for th is reason. 

: REGE02 NSTD 11/11/09 EffCalSN 80398-238 

: 34820 

INTERFERENCE CORRECTED REPORT 

Nuclide Nucllde Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pC/Jgrams) Uncertainty 

K- 40 0.974 1.07E+Ol 1 . 77E+OO 
PB-212 0 . 711 4.43E- 01 8.45E-02 
RA-226d 0.612 3 . 89E-01 8.SSE-02 
TH-23 2d 0.847 4.16E-01 8.0SE-02 
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LOG-IN CHECKLIST Reference SOf'# MSL-A-001 

Yes No 

CJCJ 
CJCJ 

to .arrival whe11 possible) 

Matrix: WP# 

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

USDA Samples (see Compliance. Agreement Checklist) PM Verification: 

Filter Samples: .__A_·,,,~· txJ_._,,. ___ .r:_· _____ e_ll_tl_re_s_o_m~p_le ______ H_a_lf_o_f_s_a_mp~le._~ CJCJ 
CJCJ 
CJCJ 

Freeze dry sample(s) - samples will be. weighed and placed in ultralow temp freezer (Login Lab) 

Special Instructions: 

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

TO BE COMPLETE[) UPON SAMPLE ARRIVAL/LOG-IN 

Yes No N/ A Indicate in Appropriate Box 

Custody seal present Seal intact? YES NO CJ~ i::=J 
~}CJCJ Cooler temperature (acceptable range.: 4t2°C or solids:frozen) 

(if multiple coolers. note temp. of each) 
"'-/. J 

CJCJ~ Project Manoger notified of any custody/login discnponcies (cooler temp, sponsor codes, etc) 

Comment /Remedy: 

~~B 
We.re all chain of custody forms signed and doted? 

Sample condition(s): 

Container type: Other: 

Notes: 

·c 

~m~~---.-------::~r-. -:/2(--'U-,--------Do-te/T_i_m_ef_,:_z.-r;-, Vl-~-6--✓-2..-.'.3-_5 ____ _ 

SAMPLE PRESERVATION 

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

Random pH checked for ~107. of samples (use dip paper) Sample IDs: -------------
Complete pH check required for project (use pH meter and record on pH Record form) 

Somple(s) were pre.served at MSL 

Type: [==1 0.270 HN03 

CJ 0 .5% HCI (Hg samples) 

~ Refrigerate/Freeze 

1'h 

Notes: 

Notes: 

Notes: <t± , ... \½L:4z g.-­
Note.s: 

Com eted ,...~,____-=U-,......_ _____ _ 

~f: 

Lot# 

Lot# 

Batte/le Marine Sciences l.3bs, 1529 West Sequim Bay Rd, Sequim, Washington 98382 PH: (360) 881-4565 
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SAMPLE LOGIN 
Project Manager: Brandenberger 

Date Received : 03/03/10 
Batch: 30 

Login Designee: McGahan 

P a cific Northwest 

Project: Washin ton Closure Hanford 

Sponsor ID Site Description Battelle Code Matrix 

J19KF9 ./ 
./ 

na 2981-363 other solid 

J19JM0 ,v' na 2981 -364 ✓ other solid 

J19L04 
✓ 

2981 -365 ✓ other sol id na 

SOP#: MSL-A-001 

WCH AVS_SEM Chemistry Data Package, March 2010 

Battelle 
!1:,: Bu11inc•,c Jj l n 1lO'\';\ t i o u 

Storage Location 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

Requested Parameters 

Marine Sciences Laboratory 

1529 West Sequim Bay Road 

Sequim, Washington 98382 

PH: (360) 681-4565 

Collection 
Date 

AVS-SEM-SULFIDES; AVS-SEM-METALS 02/28/10 _.,, 
(Cadmium, Copper, Lead, Nickel , Zinc) 

AVS-SEM-SULFI DES; AVS-SEM-METALS 02/27/ 10 
._,, 

(Cadmium, Copper, Lead, Nickel , Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 02/26/10 ---(Cadmium, Copper, Lead, Nickel, Zinc) 

Page 1 of 1 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2219 PJge l of l 

ICollector ~\~ fu<Y11"-
Conmanv Contact Telcohone No. Proiect Coordinator 

Price Code 7C Data Turnaround 
JOA N KESSNER 375-4688 KESSNER, JI-I 

\ 

S:i molin2 Location SAF No. 15 Days Proiecl Desi2na tion 
°?A Columbia River Component of the RCBRA - Sediment IOOK ~ iir.kkL J..J,; ,_ RC-11 6 

lceChY_v~~,-{O-- CJD3 Field Lol!book No. COA l\lethod of Shipment 
EL- 1645 BESCRC6520 FED EX 

Shiooed To Offsite Prooertv No. Bill of Ladine/Air Bill No. iJ q33 J(AL/ B1S-7 Battelle Marine Sciences NIA 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NIA Cool to -'C 
Prese rvation 

Type of Container 
G 

Specia l Handling and/or Storage 
NIA No. of Container(s) 

I 

Volume 
125g 

Sec: itcm ( l ) m 
Special 

SAMPLE ANALYSIS 
lnstruct1oos. 

Sample No. Matrix• Sample Date Sample Time 

J19KF9 29.8-1~3~~ OTHER SOLID P..-28- l.o )bOO J\ 

CHAI N OF POSSESSION Sign/Print Names SPECIAL INSTR UCTIOI\S Matrix • 

Relinquished By/Removed From Date/Time 171..\1) Received By/Stored In 'R. . {Jt,..-('(b '\ 0Jlcfl'ime \ 71.(. (l S-.~.I 

IZ - G~ f'nJ " fi.- rz_ -z - -i:~- /o ~IK (4( D I'll? 7 ~c,'6- (LJ 
(t) AVS - SEM -SULFIDES: AVS - Sk: M - METALS !Cadmium, Copper. Lead. 1'1ckel, Zmq SE .. Scd1:rt:n: 

Relinquished By/Removed From Date/Timc ,s[lj_/ /D Daterrin-~/2..[/ /:} 
Sl.,,.Yll1d 

Received By/S1ored In S1-Slud•< 

f.C:.c:. i" OCKF.D S1 0R4..GE' n [W lri3D 
w ~ 1,1,·,. ia 

0-0tl 

Relinquished By/Removed From Datc/Time?,P-/ /1) Received By/Stored In Date/Time A ,.A:r 

J©f.l RYJY,,, O~• Drum Sul..h 
OL• ONfTI Lk.jual) 

Relinquished Hy/Removed From Datt:/fimc 
.v . ~---

1
·,o:~ J. o¾al✓ tefrimc 

T•la.sue 

r 
Wi-- Wipc 

,~ :-y, C' - t:1- , / 0 ".53'1 L .. l ~ ~tu 

Rd inquishcd By/Removed from Datefrimc Received By/Stored In Datt:ffimc 
Sampler unavailable to remove samples \,' - \ ·e.-,ct.1.00 

from controlled storage Shipper removed x~, 
samples from storage location taking custody 

Rcflnqu,shed l:!y/Removed From Date/Time Received By/Stored In Datcffimc of samples for shipment to lab. 

LABORATORY Received By Ti1le Datcffime 
SECTION 

FINAL SAM PLE Disposal Mc1hod Disposed By DatCJT1me 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23805 

3/1/2010 9:56:16AM Page I of 4 

J19KY8 SAF-RC-116 300A J3002 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
O~rator 
Detector Name 
Geometry 
Live Time 

• Real Time 

Dead Time 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibration Description 

Sample Number 

: RCF23805 
: J19KY8 SAF-RC-116 300A J3002 

: Non Standard Geo 

: 8.800E+01 grams 
: Default 

: 2/26/2010 3:00:00PM 
: 3/1/2010 8:56:0SAM 

: Non Standard Goometry 
: RCT 
: REGIE02 
: Non Standard Geo 
: 3600.0 seconds 
: 3600.3 seconds 

: 0.01 % 

: 3.00 
: 80 • 4096 
: 80 • 4096 
: 1.300 keV 

: 11/3/2009 
: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining sample :ictivity arc 
geometry-specific. This sample docs not conform 
10 one uf I.he currenlly c:ilib1111ed geometrics. 
Reported ac1ivities may differ from the aculill 

~ample ac1ivi1y for lhis reason. 

: REGE02 NSTD 11/11/09 EffCalSN 80398-238 

: 34984 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Conffdence (pCl/grams) Uncertainty 

K-40 0.962 8 . 54E+OO 1 . 84E+OO 
X EU-15 5 0 . 380 

PB-212 0.999 5 . lSE-01 8 . 95E - 02 
RA-226d 0.833 5.77E-01 1.0lE-01 
TH-232d 0.849 3.65E-01 6.81E-02 
U- 238d @ 1.000 7.44E-01 B.38E-01 
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Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2147 j Page l of l 

Collector \<-'1 \ l.-€ ~«DC'\. 
Compa nv Contact Teleohone No. Proiect Coord inator 

Price Code 7C Data Turnaround 
JOAN KESSNER 375-4688 KESSNER, JH 

Proiect Desienalion Samolim! Locati~d---\ ,~ SAFNo. 15 Days 
Columbia River Component of the RCBRA - Sediment IOOH TIO RC-11 6 

lceCheW/F,,-,H-- /(J-- DO~ Field Loebook No. l COA Method of Shipment 
EL-1645 l3ESCRC6520 FED EX 

Shipped To Offsite Propertv No. Bill of Ladine/Air Bill No. 'l q ~3 161./9 87$; Battelle Marine Sciences NIA 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NIA Cool 10 4C 
Presen•ation 

Type of Co ntainer 
G 

Special Handling and/or Storage 

NIA No. of Container(s) 
I 

Volume 
125i; 

Sec ttcm ll) rn 
Spccud 

SAMPLE Al'iAL YSIS 
lns1ruct1ons. 

Sample No. Matrix• Sample Date Sample Time 

J19JM0 2~91 · 2; ~"" OTHER SOLID -Z-?7-/o /loo X 

CHA IN O F POSSESSION Sign/ Print Na mes SPECIAL INSTRUCTIONS Matrix • 

Rel inquished By/Removed From Date/Time ·1 ~00 Received By/Stored In {<:, Q~ (YU Vl Date/Tinie Jt<,x) S .. So,J 

(1_ , & m ~h n r? ?-17-/C> PA< rc..f O /2-rl 2 - !,-/<> 
(I) AVS - SEM - SULFIDES; AVS - SEM - METALS {Cadmium, Copper, Lead, Nickel , Zinc } SE~Se:JuncN 

Relinquished By/Removed From Date'tJ""3 /2( /7) Oate/firf,/2.J/~ 
SO-Sohd 

Received By/Stored In Sl• Slud&< 

f.AS lOCKF.D STORAGE /D.30 /t:)37) W•W11er 

0-0,1 

Relinquishc:d By/Removed From Date/Tin'i;P/ jb ~•v/Stored In Date/Time A• Ai: 

Jl½ 'o 
DS•Orum Solllh 
DL• Orwn bqu:'4 

Rel inqui shed By/Removed From Date/Time --'J 
C:,¾~finic 

T•l 1n11e 

y/Sto~ , 
--- 4'v¥Y>' ·-L 

W\- \lo'.pe 

c..,-, () / · ~~p, or samp1es tor sniprnem 10 iao. L·'--twd 
V•\'<atwioo 

Rel inqu ished By/Removed From Date/Time Recei;ed Byistored In Date/Time Sampler unava1laole to remove sampies X--Omc, 

from cootrolled storage . Shipper removed 
Relinquished By/Removed From Date/Time Received Hy/Stored In Da te/Time samples_ fro'.11 storage loca11on taking cuslOdy 

LABORATORY Received By Title Daterri me 
SECTION 

FINAL SAM PLE Disposal Method Disposed By Date/Time 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 

~adiological Counting Facility 

3/1/2010 12:02:32PM Page I of 4 

Analysis Report for RCF23808 r:;)'7) ~t}\ \ \) 
J19KF7 SAF-RC-116 RDO/100K ~AKE TEST 3A 

r 

GAMMA SPECTRUM ANALYSIS 

Sample Identificat ion 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Calibration Description 

Sample Number 

: RCF23808 '/_/ 5, 7 \vl/O 
: J19KF7 SAF-RC-116 RDO/100K}'f INTAKE TEST 3A 
: Non Standard Geo 

: 1.370E+02 grams 
: Default 

: 2/28/2010 4:00:00PM 
: 3/1/2010 11 :02:21 AM 

: Non Standard Geometry 
: RCT 
: PGTWHITE 
: Non Standard Geo 
: 3600.0 seconds 
: 3600. 7 seconds 

: 0.02% 

: 3.00 
: 80 • 4096 
: 80- 4096 
: 1.300 keV 

: 1/17/2010 
: 1/17/2010 

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining sample activity an: 

geometry-specific. This sample does not conform 
10 one of lhc currently ~libraled gcometriei. 
Repot1cd aclivilies INY differ from the acutal 
sample activity for this reason. 

: PGTWhile NonSTD Geom EffCal 011310 80398-238 

: 34988 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 0.999 9.35E+OO l.47E+OO 
PB-212 0.710 7.89E-01 9.39E-02 
RA-226d 0. 716 4.61E-01 8.33E-02 
TH-232 d 0.997 6.02E-01 8.21E-02 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2241 I Page l of l 

ICollector /( / c B~~h Comoanv Contact Teleohone No. Proiect Coordinator 
Price Cod e 7C Data T urnaround ,-, -e JOAN KESSNER 375-4688 KESSNER, JH 

I 15 Days Proiect DesiQnation Samolinl! Location SAFNo. 
Columbia River Component of the RCBRA - Sediment 300A-- _j ~O O ..,__ RC-\\6 

Ice Chest[oj {t /.-f.- ) Qr- ()()"3, field LOl!bOOk No. I COA Method of Shioment 
EL- 1645 BESCRC6520 FED EX 

Shiooed To Offsite Prooertv No. Bill of Ladine/Air Bill No. '7,{l3 3, }~44 f3;"1S'J Battelle Marine Sciences NIA 

POSSIBLE SAMPLE HAZARDS/REMARKS ---
NIA Cool to 4C 

Preservation 

Type of Container 
G 

Special Handling and/or Storage 
NIA No. of Containcr(s) 

I 

Volume 
125g 

Sec: itcm(I) in 
Special 

SAMPLE ANALYSIS 
lnstruc1ions. 

Sample No. Ma:rix • Sample Date Sample Time 

J19L04 7.'j.g/. ~< OTHER SOLID 2-~1 I. -lO 1506 X 

CHAIN Of POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Relinquished By/Removed From Date/Time \ \,,o.:, Received By/Stored In (<. • {S;...n,t.> '7 Date/Time / C.oc, S-SOil r & .yy-e:,"- K-i.. n 7.-l.b·io ~.19-S rer o /4~ -z --i~ -10 (l) AVS - SEM - SULFIDES; AVS · SEM · METALS {Cadmium, Copper, Lead, Nickel , Zinc) SELSc-J unc: QI 

Relinquished Ry/Removed From Datc/TimQ /~f~ Datc/T~ Jjj;D SO-Sohd 

Received By/Stored In S1-Slu.dae 

f.AS I.OCKF.D STOl?AGEP I .. ·1 0 w .. waca 
o-ou 

Relinquished By/Removed From Date/Tirr.:3/izl (i RF{-)d ~ ored In Date/Time A " Alr 

!)3 
OS• Drurn~JMls 

OL ... Drwn L;111ud> 

Relinquished By/Removed From Dateffime { ~._t- ot::~:ate/Timc l•T15wc 

~ . c, '"' /~d 
Wl•Wipc 

L .. LUlu.i;t 

Rdin4uishcd By/Removed From Date/Time - Received Ry/Stored In Datcffimc Sampler unavailable lo remove samples 
V• Vraciauon 
x-ow, 

_rom conlrolled slorage. Shipper removed 
~ 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time 'f mples from slorage location taking cuslody 
1 samples for shipmen, 10 lab. 

LABORATORY Received By Title Datc/fime 

SECTION 

FINAL SAMPLE Disposal Method Disposed By Date/Time 
DISPOSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Data Package, March 2010 Page 53 of 55 



Washington Closure Hanford 3/1/2010 9:49:24AM 

Radiological Counting Facility 

Analysis Report for 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 

RCF23804 /-t 
J19JK8 SAF-RC-116 RDD/100H-T1<@/- JI;./ 1; 

GAMMA SPECTRUM ANAL YS/S 

: RCF23804 l--t 5 'JI z_} [ 0 
: J19JK8 SAF-RC-116 ROD/100H-T10~A ~ 
: Non Standard Geo 

: 5.3S0E+-02 grams 
: Default 

: 2/27/2010 5:00:00PM 
: 3/1/2010 8:49:13AM 

Page I of 4 

He • Operator 
Detector Name 

: Non Standard Geometry 
: RCT 
: PGTWHITE 

Qualitative Only 
Non-Standard Geometry 

~.! ·· . . • . 

; -~ ._ ... 

Geometry 
Live Time 
Real Time 

Dead Time 

: Non Standard Geo 
: 3600.0 seconds 
: 3600.8 seconds 

: 0.02% 

Peak Locate Threshold : 3.00 
Peak Locale Range (in channels) : 80 - 4096 
Peak Area Range (in channels) : 80 • 4096 
Identification Energy Tolerance : 1.300 keV 

Energy Calibration Used Done On : 1/17/2010 
Efficiency Calibration Used Done On : 1/17/2010 

Cnlibralions for determining sample activity arc 

gcomctry-spc,:ific. This sample docs not conform 
,o one of the currently calibrated geometries. 
Reported activities may Jiffcr from the acutal 
sample activity for 1his reason. 

Efficiency Calibration Description : PGTWhite NonSTO Geom EffCat 011310 80398-238 

Sample Number : 34983 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confldence (pCl/grams) Uncertainty 

K-40 0.998 7 . 53E+OO 6.99E-Ol 
X EU-15 5 0.366 

PB-212 0.999 2 . 58E-01 2.74E-02 
RA - 226d 0 . 885 2.18E-01 2 . 62E-02 
TH-232d 0.998 2 . 32E-01 2.61E-02 

X U-235 0.548 
U-238d @ 0.993 2.37E-01 2.86E-01 
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.. 

LOG-IN CHECKLIST 

Central File#: g ~ / Sample No(s): .3 G,~ 3. (... :{ 

Rderence 50¥# MSL-A-001 

Batch: .3() 
Project Nome: /j G.osure /r/~o Project Manager: ,er~J~ er' 
TO B~ CO~ -~ PQOj.t!c,' :~~ (pt,lor f-1> ,Qf'ri.vol when possible) 

·Matrix: WP# 
Yes No 

CJ CJ Novy-type Project (requires hi9h-level sample tracking procedures) 

[=:J CJ USDA Samples (see Compliance Agreement Checklist) PM Verification: 

CJ CJ Filt er Samples: I A~ount: · Hntlre ~~le Half of sample I 
CJ CJ Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab) 

CJ CJ Special instructions: 

Sample Presef"Vat ion Instructions: 
""Su LIMS for archive/disposal information"* 

TO BE COMPLETEI> UPON SAMPLE ARRIVAL/LOG-IN 

Yes No N/ A Indicate In Appropriate Box 

Custody seal present Seal intact? YES NO 

Cooler temperature (acceptable range: 4:1:z•c or solids:frozen) 

(if multiple coolers. note temp. of each) 

Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc) 

Comment /Remedy: 

Were oil chain of custody forms signed and .doted? 

Were S<lll\ples filtered at MSL? 

Sample condition(s): ?:tJ#;l!tX,'.'·;~·:: ~eri~tam): 

Container type: r -~~' =~~-~5?::a4,. ~-_ Other: 

Notes: 

Dote/Time: O ¾3110 

Sample(s) were presel'.Ved prior to arrival at MSL (noted on CoC / Sample/ per PM Instruction) 

Random pH checked for ~lO'r. of samples (use dip paper) Sample IDs: 

·c 

"] 

-------------

Type: 

Cotnple 

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

Sample(s) were preserved at MSL 

0 .Z'Y. HN03 

0.5% HCI (Hg samples) 

Refri9erate/Freeze 

Notes: 

Notes: 

Notes: 

lot# 

Lot# 

BatteHe Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565 
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