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BATTELLE MARINE SCIENCES LABORATORY 

1529 W. Sequim Bay Road 
Seqwm. WA 98382 Project : Washington Closures Hanford AVS/SEM SDG021010, 02 1810. 0225 10, and 030310 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Dry AVS SEM Cd SEM Cd SEM Cd SEM Cu SEMCu 

SPONSOR BATTELLE SDG Weight Batch ID ' µmole/g µg/L µgig µmote,g µg L µgig 

J19JB2 2981-351 r1 SDG021010 79 .5 02 1810AVS 0.524 13.3 1.62 0.0144 79 .0 9.58 
J19JB2 DUP 2981-351 r2 SDG021010 79 .5 0218 10AVS 0.748 11 0 1.08 0 00961 6-1 .0 6.29 
J19JB1 298 1-352 SDG021010 87 .0 021810AVS 0.0103 U 2.00 0.138 0.00122 34 .5 2.38 
J19JP1 2981-353 SDG021810 86 .5 021810AVS 0.0294 1.78 0.127 0.00113 46 .2 3.30 
Jl9JP0 2981-354 SDG021810 81.8 021810AVS 0.0087 U 5.84 0.341 0.00303 34 .9 2.04 
J19K94 298 1-355 SDG02 1810 87 .3 021810AVS 0.011 9 U 178 0 142 0.00 126 18 .9 1.51 
J19K93 2981-356 SDG02 1810 84 .2 02 1810AVS 0.0546 2.59 0.23 1 0.00206 38 .3 3.42 
J19K25 2981-357 SDG02 1810 82 .9 021810AVS 0.0780 5.47 0.367 0.00327 50 .1 3.37 
J19K24 2981-358 SDG02 1810 86.8 02 1810AVS 0.0683 2.94 0191 0.00170 51 .2 3.33 
J19H40 2981-359 r1 SDG022510 78.1 022610AVS 1.53 902 1.42 0.0126 15.7 2.-16 
J1 9H40 DUP 2981-359 r2 SDG02251 0 78 .1 02261 0AVS 1.53 9 50 1.47 0.013 1 14 .1 2.18 
J19KD7 2981-360 SDG022510 74 .9 022610AVS 0.433 2.87 0.580 0.00516 11 .9 2.41 
J1 9K89 298 1-36 1 SDG022510 74 .3 022610AVS 0.157 2 99 0.358 0.00318 24 .8 2.96 
J19K90 298 1-362 SDG0225 10 76 .7 022610AVS 0.0561 6.43 0.58 1 0.00517 98 9 8.93 
J19KF9 298 1-363 SDG0303 10 77 .5 031010AVS 3.20 12.4 1.33 0.0118 60.4 6.49 
J1 9JM0 298 1-364 SDG030310 77.4 031010AVS 0.352 1.-14 0.362 0.00322 35 9 9.02 
J19L04 298 1-365 r1 SDG030310 61 .3 031010AVS 26 .5 2.36 0.564 0.00502 20 .4 4 .87 
J1 9L04 DUP 2981-365 r2 SDG030310 61.3 031010AVS 29.4 3.42 0.663 0.00590 28 7 5.56 

Average: 78.6 

Derecuon L11111r (mean used for AVS) 0.0185 0.0530 0.00536 0.0000477 0 :;6-1 0.0368 

1 
Batch ID includes ICP-MS analysis batch 03 101 0-6100 

Summary 

WCH AVS_SEM Chemistry Data Package, March 2010 

SEM Cu 

µmole g 

0.151 

0 0989 
0 .037-1 
0.0519 
0 032 1 
0.0238 
0.0538 
0.0530 
0.0524 
0.0388 
0.03-14 
0.0379 
0.0-166 

0.141 
0 102 
0 .142 

0.0766 
0.0875 

0.000580 
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BA TTELL E MARINE SCIENCES LA BORA TOR Y 
1529 W. Sequim Bay Road 
Sequim. WA 98382 Project: Washington Closures Hanford AVSISEM SDG02 1010. 02 181 0, 022510 , an.:i o:;0310 

(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Dry SEM N1 SEMN1 SEMN1 SEM Pb SEM Pb SEM Pb 

SPONSOR BATTELLE SDG Weight Batch ID ' µg1L µgig µmole/g µg.L µg g ,1mo,e g 

J19JB2 298 1-35 1 r1 SDG02 1010 79 .5 02 1810AVS 15.9 1.89 0.0321 178 21 .5 0.10.; 

J19JB2 DUP 2981-35 1 r2 SDG02 1010 79 .5 02 1810AVS 14.7 1.41 0.0240 156 15.3 0.0740 
J19JB1 298 1-352 SDG02 1010 87 .0 02 1810AVS 14.3 0.958 0 .0163 41 .5 2.84 0.0137 
J1 9JP1 298 1-353 SDG02 181 0 86 .5 021810AVS 16.8 1.18 0.0200 139 9.87 0.0476 
J1 9JPO 298 1-354 SDG02 1810 81 .8 02 181 0AVS 21.2 1.22 0.0207 79.9 4.65 0.0224 
J19K94 2981-355 SDG02 1810 87.3 021810AVS 9.44 0730 0.0124 48.1 3.83 0.0185 
J19K93 298 1-356 SDG02 1810 84.2 02181 0AVS 13.3 1.16 0.0197 102 9 07 0.0438 
J19K25 2981-357 SDG02 1810 82 .9 02 1810AVS 32.5 2.16 0.0368 11 0 7 35 0.0355 
J1 9K24 298 1-358 SDG02 1810 86.8 021810AVS 35.4 2.28 0.0389 80.3 5.21 0.0252 
J1 9H40 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 SDG02251 0 78 .1 02261 0AVS 7.97 1.18 0.020 1 47.8 7.36 0.0355 
J1 9KD7 298 1-360 SDG0225 10 74 .9 02261 0AVS 8.27 1.60 0.0273 27 .7 5.56 0.0268 
J19K89 2981-36 1 SDG022510 74.3 02261 0AVS 13.1 1.53 0.0260 58.9 7 02 0.0339 
J1 9K90 298 1-362 SDG02251 0 76 .7 022610AVS 36 .2 3.24 0.0552 232 20.9 0.101 
J1 9KF9 298 1-363 SDG0303 10 77.5 031010AVS 17 .8 1.87 0.031 9 11 9 12.8 0.0617 
J1 9JMO 298 1-364 SDG030310 77 .4 031010AVS 3.33 0.754 00128 97 .2 24.4 0 118 
J1 9L04 2981 -365 rl SDG0303 10 61 .3 031010AVS 13.5 3.16 0.0538 42 .8 10.2 0.0492 
J1 9L04 DUP 2981-365 r2 SDG0303 10 61.3 031 01 0AVS 18.7 3.57 0.0608 50 9 9.83 0.0474 

Average: 78.6 

Detection Limit (mean used for AVS) 0.0630 0.0100 0 000170 0.0260 0 00263 0.0000 127 

1 
Batch ID includes ICP-MS analysis batch 03 1010-6100 

Sum m ary 

W CH AVS_S EM Chemistry Data Package , March 2010 

SEM Zn 

,;,:; L 

1091 
1076 
217 
360 
598 
195 
339 
73& 
435 
645 
692 
366 
354 
715 

1604 
325 
301 
385 

0.323 

SEM Zn Sd.lZn 

..J ;,; J ff G11 . .: .;; 

131 2 00 
105 1 60 

14 .3 0 2 18 
24.9 0 36 1 

34 3 0 525 
14 .8 0 227 

29.4 44 9 
49 .0 750 
277 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 I 07 
72 .6 111 

.0327 0 000500 
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BATTEL LE MARINE SCIENCES LABORATOR Y 
1529 W. Sequ,m Bay Road 
Sequim. WA 98382 
(360) 68 1-4564 

SAMPLE ID SAMPLE ID % Dry 

SPONSOR BATTELLE SDG Weight 

J19JB2 2981-351 rl SDG021010 79 .5 
J19JB2 DUP 2981-351 r2 SDG021010 79.5 
J19JB1 2981-352 SDG02 1010 87 .0 
J19JP1 2981-353 SDG02 1810 86 .5 
J1gJP0 2981-354 SDG02 1810 81.8 
J19K94 2981-355 SDG02 1810 87 .3 
J19K93 2981 -356 SDG02 1810 84 .2 
J19K25 2981-357 SDG02 1810 82 .9 
J1 9K24 298 1-358 SDG021810 86 .8 
J19H40 2981-359 r1 SDG022510 78 .1 
J19H40 DUP 2981-359 r2 SDG0225 10 78 .1 
J19KD7 298 1-360 SDG022510 74 .9 
J1 9K89 298 1-361 SDG022510 74.3 
J19K90 2981-362 SDG0225 10 76.7 
J19KF9 2981-363 SDG0303 10 77.5 
J19JM0 2981-364 SDG030310 77.4 
J19L04 2981 -365 r1 SDG030310 61.3 
J19L04 DUP 2981-365 r2 SDG030310 613 

Average : 78.6 

Detecuon Limit (mean used for AVS) 

Project : Washington Closures Hanford AVS,SEM SDG02 1010, 021810, 022 51 0, and 0;i0310 

File#: 2981 

Molar Rati os of AVS to To ta l SEM Metal s 
AVS LSEM Metals Excess Metals 

Batch ID ' µmole/g µmole/g Present 1Y or I 

021810AVS 0.524 2.30 y 

02 1810AVS 0.748 1.81 y 

021810AVS 0.0103 0.287 y 

02 1810AVS 0.0294 0.502 y 

02 1810AVS 0.00871 0.604 y 

02 181 0AVS 0.0119 0.283 y 

021810AVS 0.0546 0 569 y 

02 1810AVS 0.0780 0.879 y 

021810AVS 0.0683 0.542 y 

022610AVS 1.53 1.63 y 

022610AVS 1.53 1.72 y 

022610AVS 0.433 1.20 y 

0226 10AVS 0.157 0.739 y 

0226 10AVS 0.0561 1.28 y 

0310 10AVS 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 
Page:; er :; 
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BATTELLE MARINE SCIENCES LA BORATOR Y 
1529 W. Seqwm Bay Road 
Seqwm. WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE 10 % Ory 

SPONSOR BATTELLE SDG Weight Batch 101 

Detection Limit 

SEM Anal~tical B lanks 
ICB 03 101 0-6100 

CCB1 031010-6100 
CCB2 031010-6100 

CCB3 031010-6 100 

CCB4 031010-6100 
CCB5 031010-6100 

CCB6 031010-6100 

AVS B lanks 

Blank 021 81 0 78.6 021810AVS 
Blank 022610 78.6 022610AVS 
Blank 031010 78.6 031010AVS 

Mean Blank 

Reelicate An al~sis Results 
J1 9JB2 2981-351 r1 SOG021010 79.5 02 181 0AVS 
J1 9JB2 OUP 2981 -351 r2 SDG021010 79.5 02 181 0AVS 

RPO 

J1 9H40 298 1-359 r1 SOG022510 78.1 022610AVS 
J1 9H40 OUP 298 1-359 r2 SDG02251 0 78.1 022610AVS 

RPO 

J 19L04 2981-365 r1 SOG030310 61.3 031010AVS 
J1 9L04 OUP 2981-365 r2 SOG030310 61 .3 031010AVS 

RPO 

QC S ummary 

WCH AVS_S EM C hemistry Data Package , March 2010 

Proi ec t :" Washington Closures Haniord AVS,SEM SDG021010 . 

File#: 298 1 

AVS SEMCd SEM Cd SEM Cd 

µmole19 µg L µ~ ,~ µmole '~ 

0.0185 0.0530 0.00536 0.0000477 

0.0530 U 

0 0530 U 

0.0530 U 

0.0530 U 

0.0530 U 

0.0530 U 

0.0530 U 

0.011 4 U 0.0530 U 

0.0200 U 0.0530 U 

0.0344 U 0.0530 U 

0.0530 U 

0.524 13.3 1 62 0.01 44 

0.748 11.0 1.08 0.00961 

35¾ • 40¾' 

1.53 9 02 1.42 0.01 26 
1.53 9.50 1.47 0.01 31 

1¾ 4¾ 

26.5 2.36 0.564 0.00502 
29.4 3.42 0.663 0.00590 

10¾ 16¾ 

021810, C, 22510 ana 0'.,0310 

SEM Cu SEM Cu 

µj;i i l µ; ~ 

0.364 0.0368 

0.364 U 

0.364 U 

0.364 U 

0.364 U 

0.364 U 

0.364 U 

0.364 U 

0.364 U 

0.364 U 

0.364 U 
0.364 U 

79.0 9 58 

64 .0 6.29 

15.7 2A6 
14.1 2.18 

204 4.87 

28.7 5.56 

SEM Cu 

~mo1c g 

0.000580 

G 151 

0.0989 

41 ¾ • 

0 .0388 

0 .0344 

12¾ 

0 0766 
0.0875 

13¾ 

Pa;; e 1 ci 6 
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BA TTELLE MARINE SCIENCES LA BORA TORY 
1529 W. Seqwm Bay Road 
Seqwm, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE 10 % Ory SEM N1 SEM N1 

SPONSOR BATTELLE SOG We19h1 Batch 10 1 
µg,L µgl ';j 

Detection Lim it 0.0630 0.0100 

SEM An al11t ical Bl anks 
ICB 031010-6100 0.0630 U 
CCB1 031010-6100 0.0630 U 
CCB2 031010-6100 0.0630 U 
CCB3 031 01 0-61 00 0.0630 U 
CCB4 03 1010-6 100 0.0630 U 
CCB5 031010-6100 0.0630 U 
CCB6 031010-6100 0.0630 U 

AVS Bl anks 
Blank 021810 78.6 021810AVS 0.196 
Blank 022610 78.6 022610AVS 0.654 
Blank 031010 78.6 03 1010AVS 0.137 

Mean Blank 0.329 

Reel icate An all£sis Res ults 
J19JB2 2981-351 r1 SOG021010 79.5 021810AVS 15.9 1 89 
J19JB2 DUP 2981-351 r2 SDG021010 79.5 021 810AVS 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 ,, SDG030310 61 .3 031010AVS 13.5 3.16 
J19L04 DUP 2981-365 r2 SDG030310 61 .3 031010AVS 18.7 3.57 

RPO 

QC Summary 

WCH AVS_SEM Chemistry Data Package, March 2010 

Project: Washington Closures Hanford AVS,SEl,1 SDG · 21 010. 021610 

File# : 298 1 

SEM Ni SEM Pb SEt.1 Pb SEM Po SEM Zn 

µmolca g U';J L µgg µm-'.ll ca 9 µ~ L 

0.000170 0.0260 0.00263 0. 0000127 0.323 

0.0200 U C 323 J 

0.0260 U 0.323 U 

0.0260 U 0 323 U 

0.0260 U 0.323 U 

0.0260 U 0.323 U 

0.0260 U 0.323 U 

0.0260 U 0.323 U 

0.186 7.51 

0.229 19.2 

0.247 3 62 

0.221 10.1 

0 0321 178 21 .5 0 104 109 1 
0.0240 156 15.3 0 0740 1076 

29¾ • 34¾ 

0.0199 44 .5 6.95 0.0336 645 

0.0201 47.8 7.36 0.0355 692 

1¾ 6% 

0 0538 42 .8 10.2 0 0492 301 
0.0608 50.9 9 83 0.0474 385 

12¾ 4% 

CJ225iU ano U:"")W.J i u 

SEl,1 Zn Si:f.; Zn 

J ~ ~ Jm .... ,c ~ 

0.0327 0.000500 

131 2 00 
105 1 60 

22·,. 

!:ISi . 7 1 53 

105.-l 1.61 

6 Q1G 

6£> 7 1.(,7 

72 6 111 

4:% 

?a;t:; L u1c 
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BA TTELLE MARINE SCIENCES LAB ORA TORY 
1529 W. Seqwm Bay Road 
Seqwm, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE 10 °to Ory 
SPONSOR BATTELLE SDG We1gh1 Batch ID1 

LaboratoD:'. Contro l Sam ele Resu lts 
LCS r1 021 810 78.6 02181 0AVS 
LCS r2 021810 78.6 021810AVS 

Blank 02181 0 78.6 021810AVS 
Spike Concentration 

Percen t Recovery 

LCS r1 022610 78.6 02261 0AVS 
LCS r2 022610 78.6 022610AVS 

Blank 02261 0 78.6 022610AVS 
Spike Concentrat ion 

Percent Recovery 
Percent Recovery 

Labora torl( Contro l Sam ele Resu lts 
LCS r1 03 1010 78.6 03101 0AVS 
LCS r2 031010 78.6 031010AVS 

Blank 031010 78.6 031010AVS 
Spike Concentra11on 

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 Concenlrat ion 

Percent Recovery 
Percent Recovery 
Percent Recovery 

Sta11 darc:t Ret.,rence Material Data 
1640 Direct 031010 100 0310 10-6100 

Certified/Reference Value 
Range 

Percent Recovery 

QC Summary 

WCH AVS_SEM Chemis try Data Package , Maren 20 10 

Projec t: Washmgton Closures Hanford AVS,SEM SDG021 01 0. 021810. 

File#: 2981 

AVS SEM Cd SEM Cd SEM Cd SEM Cu 

µmole,g µg/L µg,g umoi.a -g µg L 

0 487 
0.447 

0.0114 U 
0.508 

96¾ 
88¾ 

0.553 
0.474 

0.0200 U 
0.521 

106¾ 
91 ¾ 

0.515 
0.61 0 

0.0344 U 
0.521 

99¾ 
117¾ 

11.2 11 .5 
10.6 10.8 
10.7 10.6 

0.0530 u 0.364 
10 10 

112¾ 115¾ 
106¾ 108¾ 
107¾ 106¾ 

23.5 89.0 

22 .79 85 .2 
±0.96 ±1 .2 
103¾ 104¾ 

022510 an.:i 0~0310 

SEM C" 

,-J :a ·s 

u 

ScM Cu 

.J mU, C g 

Pag e :i .:;i c3 
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BA TTELLE MARINE SCIENCES LAB ORA TORY 
1529 W. Seqwm Bay Road 
Sequtm. WA 98382 
/360) 681-4564 

SAMPLE ID SAMPLE ID % Dry 

SPON SOR BATTELLE SDG Weight Batch 10 1 

Labora tOQ! 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 

Blank 022610 78.6 022610AVS 
Spike Conce:ntrauon 

Percent Recovery 
Percent Recovery 

La boratorlr'. Contro l Sam ele Resul ts 
LCS r1 03 1010 78.6 031010AVS 
LCS r2 031010 78.6 031010AVS 

Blank 0310 10 78.6 031010AVS 
Spike Concentra tion 

Percent Recovery 
Percent Recovery 

LCS031010 r1 78.6 031010-6 100 
LCS031010 r2 78.6 031010-6100 
LCS031010 r3 78.6 031010-6100 

Mean Blank 

Spike Concentration 

Percent Recovery 
Percent Recovery 
Percent Recovery 

Stanaard Rererence Materia l Data 
1640 Direct 031010 100 031010-6100 

C&rt1f1ea/Reference Value 
Range 

Percent Recovery 

QC Summary 

WCH AVS_SEM Chemistry Data Package, March 2010 

Project : Wa~nington Cl 
File#: 2981 

SEM N1 SEM N1 SEM N1 SEM Pb 

µg,L µg,g µmole,g µg,L 

10.9 11 .5 
10.1 10.8 
10 3 11 .2 

0.329 0 221 
10 10 

106¾ 113¾ 
97¾ 106¾ 
99¾ 110¾ 

27 .6 28.2 

27.4 27.89 
±0.8 ±0.14 

101 ¾ 101 ¾ 

sures Hanford Av S,SEt.\ SDGu2101G. 0 181C 0 

SEM Po SEl\1 Po SEf,1 Zn 

µ-:; g ,1mo1e.g ,;~,L 

59 9 
69.8 
57 .0 

10.1 
50 

100¾ 
119¾ 
94¾ 

56.6 

53 .2 
:t 1 1 

106¾ 

5 1u or,a c:,V3:iU 

SEM Zn Sc r.1 Zn 

,J9 g u '."(,...,1 c J 

Pase -. 01 o 
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BA TTELLE MARINE SCIENCES LAB ORA TOR Y 
1529 W. Seqwm Bay Road 
Seqwm. WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID 

SPON SOR BATTELLE SDG 

SEM Matrix Seike Recover:t 
J1 9JB1 2981-352 SDG021010 
J1 9JB1MS 298 1-352 MS 
J1 9JB1 MSD 2981-352 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

J19KD7 2981-360 SDG022510 
J1 9KD7MS 298 1-360 MS 
J1 9KD7MSD 2981-360 MSD 

Amoun t Spiked 
% Recovery, MS 
% Recovery, MSO 
RPO 

J1 9K F9 298 1-363 SDG030310 
J19KF9MS 298 1-363 MS 
J1 9KF9MSD 2981-363 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

% Dry 

Weight Batch 10 1 

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

74 .9 031010-6100 
74 .9 031 01 0-6100 
74 .9 031010-6100 

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

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

QC Summary 

WCH AVS_SEM Chemistry Data Package , March 2010 

ProJect : Wash1ngIon Closures Hantord AVS, SEM SDG02101 0 02181 0, 02251 0 . and 0303i0 

File#: 2981 

AVS SEM Cd SEM Cd SEM Cd SEM Cu SEM Cu 

µmole/g µg/L µg;g µmole,g µg!L ;,;g s 

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% 

12.4 604 
33 .2 471 
32.9 476 

20 400 
104% 103% 
103% 104% 

1% 1% 

ScM Cu 

.J m Oit:= '9 

Pa;e 5 c f 6 
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BA TTELL E MARINE SCIENCES LAB ORA TORY 
1529 W. Sequim Bay Road 
Seqwm. WA 98382 
/360) 681-4564 

SAMPLE ID SAMPLE ID 

SPONSOR BATTELLE SDG 

SEM Matri x Seike Recovert 
J19JB1 2981-352 SDG021010 
J19JB 1MS 2981-352 MS 
J19JB1MSD 2981-352 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

J19KD7 2981-360 SDG022510 
J1 9KD7MS 298 1-360 MS 
J1 9KD7MSD 2981-360 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

J1 9KF9 2981 -363 SDG030310 
J1 9KF9MS 2981-363 MS 
J19KF9MSD 2981-363 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

% Dry 

Weight Batch 101 

87.0 031010-61 00 
87.0 031010-6100 
87.0 031010-6100 

74 .9 031010-6100 
74.9 031010-6100 
74.9 03 1010-6100 

77.5 031010-6100 
77 .5 031010-6100 
77. 5 031010-61 00 

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

QC Summary 

WCH AVS _SEM Chemis try Data Package, March 2010 

SEM N1 SEM Ni 

µg;L µg/q 

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% 

Proiect: Wasn,ngton Closures rlanforo A 'S1S El\t SDGu2101 0 0218 tu 0~25 1J dr,o J:;,E iu 
File #: 2981 

SEM N1 SEM Pb SEM Pb SEl\t Po 

µmole 'g µg,L !JG g i.J mC,t: (; 

41 .5 
452 
453 

400 
103% 
103% 

0% 

27.7 
440 
445 

400 
103% 
104% 

1% 

119 
539 
534 

400 
105% 
104% 

1% 

SE l.1 Zn 

.;g L 

2,7 

622 
626 

.mo 
101% 
102% 

1% 

366 
774 
776 

400 
102% 
103% 

0% 

1604 

2003 
2035 

400 
100% 
108% 

8% 

SEMZn Sc:1.I Zn 

.J~ ~ ... iT,V.c ; 

?a;;" ci ,::, 1 ci 
Po;;c 11 f 55 



BA TTELLE MARINE SCIENCES LABORATORY 
1529 W. Sequim Bay Road 

Project: Washington Closures Hanford AVS/SEM SDG02101 0, 021810, 022510. ano 030310 

File#: 2981 
Seqwm. WA 98382 
(360) 681-4564 

MSL SOP-C-001-04 Quality Control Criteria 

Lab Qualifier 
N 

NA 
u 

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

WCH AVS _ SEM Cnemis try Data Package, Maren 201 O Pai;i: 12 oi 55 



BA TTELLE MARINE SCIENCES LA BORA TOR Y 
1529 W. Sequim Bay Road 
Seqwm. WA 98382 Project: Washington Closures Hanford AVSISEM SDG021010, 021810, 022510, ana 030310 

(360) 681-3650 File #: 2981 

Extraction AVS Analysis SEM Analysis Suggesteo 14 aay HT E-<cceaea oy >-

SPONSOR ID MSL ID Batch ID Receipt Date Collection Date Date Date Date Holding Time Exp1reo 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 2981-35 1 r2 SDG021010 2/10/2010 02/05/2010 2/18/2010 2/1 8/2010 03/10/2010 02/19/20 10 -1 

J19JB1 2981-352 SDG021010 2/10/2010 02/05/2010 2/1 8/2010 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 0212812010 -10 
J19JP0 2981-354 SDG021810 2/18/2010 2/14/2010 2/18/2010 2/1 8/2010 03/10/2010 02/28/2010 -10 
J19K94 2981-355 SDG021810 2/1 8/2010 2/15/2010 2/18/2010 2/18/2010 03/10/2010 03/01 /2010 -11 

J19K93 2981-356 SDG021810 2/18/2010 2/1 5/2010 2/18/2010 2/1 8/2010 03/10/2010 03/01/2010 -11 
J19K25 2981-357 SDG021810 2/18/2010 2/12/201 0 2/18/2010 2/1 8/2010_ 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 2/25/201 0 2/20/2010 2/26/2010 3/1/2010 03/10/20 :1,0 03/06/2010 -8 
J19K89 2981 -361 SDG022510 2/25/2010 2/21 /2010 2/26/2010 3/1/20 10 03/10/2010 03/07/2010 -9 
J19K90 2981 -362 SDG0225 10 2/25/2010 2/21/20 10 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 03/13/201 0 -3 
J19L04 2981-365 r1 SDG030310 3/3/2010 2/26/2010 3/10/2010 3/11 /2010 03/10/2010 03/12/20 10 -2 
J19L04 DUP 2981-365 r2 SDG0303 10 3/3/2010 2/26/2010 3/10/2010 3/11 /2010 03/1 0/2010 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 SDG02 1010, SDG021810. SDG022510, and 
SDG030310 
Acid Volatile Sulfide (AVS) and Simultaneously Extracted Metals (SEM) 
Pacific Northwest National Laboratory (PNNL) operated by Battelle , Marine Sciences 
L;:iboratory (MSL) , Sequim , Washington 
Sediment 
A total of 15 sediment samples were received at MSL between 02/10/1 0 and 3/3/10. All 
samples were received in good condition . Samples were assigned a Battelle Central 
File (C F) identification number (2981) and were entered into the MSL sample track ing 
and project management system . 

SAMPLE PROCESSING INFORMATION: 

METHODS: 

MSL Code: 

Description : 

Collection dates 

Laboratory arrival date 

Cooler temperature on arrival 

/\VS Extraction Dates: 

AVS Analyses Dates: 

SEM Analyses Dates: 

2981 * 351-365 

Sediment 

02/5/10 through 02/28/10 

02/10/10 through 03/03/10 

2.7 to 5.6°C 

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 meta ls (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 wi ll react with one mole of AVS. 

Sediment samples were extracted and analyzed 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-1-022, 
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-O-004 Page I n f 3 
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HOLDING TIMES: 

DATA QUALITY CRITERIA 

QA/QC NARRATIVE 

file suggested hold ing time for AVS in sediment is 14 days per Battelle SOP MSL-C-
001. The holding time rnay be extended if the samples are frozen and the oxid ized layer 
is removed prior to analyses. The suggested holding time is calculated from day of 
collection to day of extruction (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 

MDL 1 

Recove~ 
(RPD) 

AVS s eectrometer 75-1 25% :S 25% 0.0185 ~mole/9 
SEM Cd ICP-MS 75- 125% :S25% 0.0530 ~9/L 
SEM Cu ICP-MS 75-125% :S25% 0.364 ~9/L 
SEM Ni ICP-MS 75-125% :S25% 0.0630 ~9/L 
SEM Pb ICP-MS 75-125% :S25% 0.0260 ~9/L 
SEM Zn ICP-MS 75-1 25% :S25% 0.323 ~9/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 hydrochloric acid used to oxidize the AVS from the sed iment 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 75-125% 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 
wi thin \he 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 (µgig) to account for 

QA/QC Narrative Preparation SOP MSL-D-004 Page 2 ot .l 
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MATRIX SPIKE 
ACCURACY: 

REFERENCES: 

QA/QC NARRATIVE 

differences in sample mass extracted . Analytical precision was also assessed by the 
Jnalyses of matrix spikes in duplica te . Precision of duplicate analyses was expressed as 
the relative percent di fference (RPO) of replicate results. The RPO values were within 
the QC criterion of S25% for all parameters except one replicate pair for AVS 
(RPD=96%) and all SEM metals except Zn . The sample was very gravel ly, making it 
Ji ffi cult 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 
..t25%. 

/\lien . H.E., F. Gongmin, W . Boothman, D. DiToro, and J . Mahoney. 1991. 
Determin ation 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 . 0 ., Robson , D. L., Di Toro, D. M., Shipley, 8 . P., 
Corbin , J . M. and Boothman, W. S. 1996. Predicting the toxicity of metals-spiked 
laboratory sediments 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 Ricka rd , 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-O-004 Page 3 of 3 
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SAMPLE LOGIN 
Project Manager: Brandenberger 

Date Received : 02/10/10 
Batch: 27 

Login Designee: McGahan 

· ... :.;;,--;,,··~-
-· -v 

' I Pc.:::d~~ :}_~ , ~~.~~-~~ ~ . 
L_ . _____ -- -·---·-----

Baneue 
. , , .. lJu...,1 11c , ~ .1/ l nn,,, .,11 u1 1 

' ·- __ __ . ___ ____ _,, 

Manne S--:, c: 11cc:s La::,oraco:-1 

152~ We.-;c Sa::;wn, Ba/ rtoaa 

Sequim , l'Vasnin ;;wr. iiB3o2 

?rl (360) 681-4565 

Project: Washin ton Closure Hanford 
Collection 

Date 
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) 

02105/10 

02105110 

Page 1 of 1 

Pa;c 17 oi :5 



I 
1 .Vv'ashin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-I 16-2122 I Page l 11 f l 

lcolle'ttor Cumoanv Contac1 Teleohone No. Proicct Coordinator 
Price Code 7C Da1a Turnaround R. . L ........ r e....+ JOAN KESSNER 375-1688 KESSNER , JH 

l'roiecl Dcsi1rna1ion Samolinl! Localion SAF 1\o. 15 Days 
Columbia River Componcnl o f 1he RC BRA• Sediment TI OOD2A RC-116 

I 
':' 

Ice Ches1 o.c:AS Field Lo2book No. COA l\lelbod of Shiomenl 
EL- 1645 - ,o I BESCRC6520 FED EX 

Shiuu~d To OIT5ile Prooerrv No. Bill of Ladine/Air Bill 1\o. 1ctB3 754'7 Oetqo Baudle Marine Sc icn,cs NIA 

r05618LE SAJ\1PL£ HAZARDSIREl\lARKS 

NiA Coul lo • C 
Presen·ation 

G 

Special Handling and/or Storage 
Type of Con1aincr 

1 
.. 

NIA · • No. of Conl~ioer(s) 

• Volume 
1251: 

Sec 11cm (I) in 

Spcc,.J 

SAMPLE ANALYSIS 
ln.5UUClluns. 

,. 

Sample No. Ma1rix • Sample Dale Sampk Time 

J19JB1 29P/ -35? OTHER SOLID t"l'"l • C>.5 - ) 0 /~J... 0 X 

... , 

CHAiN'oF POSSESSION Sigo/Prinl Names SPECIAL INSTRUCTIONS Mam~ • 
Rcli11qu1shed By/Removed From Da1c/T1me Received By/Stored In fl. - L-<~• 

&•.!f1.:ii"'s- - I 0 ~.r 0~ -oS-l f ~~ 
(I) A VS· SEM • SULFIDES ; AVS • SEt-1 ·METALS (Cadmium, Copper, lead, 1'1~kel, Z111q 

, ,.,, 
-- t-- Q. _ r ... f-h CA<::, Rt:~ I:) 1,2 ·, !).i-::w, .;_,.-rw, 

£Aut•d itltF''"cf'0 m $ 1 
Daterrinu;:21~ { [D 

Reccivc~~d In~ Dile/Ti~~~½ 
SC,.,-5,..J -: 

:W• ::,Wrt 

l'"/Ji30 r.~ k!01-iKS1::,11l ... . '-..in 

Rclin4u1~y/0 •-·- ·C,, "·- - · Da1crri~J 110 
(h},I 

Receivcdf!lFJ In 
Date/Time A ~Ail 

r:~.! ~ ~ .~ •- ,LI ~ '\ \ _ f r'II (3{},- DS• On..n-. ~.Jl 
DL• DruD L.q~ 

Relinquished By/Removed From Da1effime '--- ~s ·~3/;~atdfime 
T•Tu.w-

"' \l;J • W"PC' 
/',; ~~ 1 cJ°) /23M L--L.q.r..J 

l(chnquished Uy/Removed From D•tc/Timc 
,_ 

Received By/Stored In Da1c/Time ' .:,· e ,.,mp1es \ - \ c.,ec...uan 
San·pler una·1a,1aol~ 10 ,err · 110; . 0 x-o-, 

' e St,1pp(:I ICI C 
fmm conlrctied s1ora~ i' auon t::k,ng :us\c-.: 

IRehnquished By/Removed From Date/Time Received By/Stored In Date/Time samp1es fr om s101age oc 
of samoles for $hiomJnl 10 lab. 

LABORATORY Received By Title Da1c/Tunc 
SECTION 

FINAL SAMPLE Disposal Method 
Disposed By Da1df1mc 

DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23675 

2/8/2010 11 :05:13AM Page l of 4 

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

GAMMA SPECTRUM ANALYSIS 

: RCF23675 Sample Identification 
Sample Description 
Sample Type 

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

Uni\ 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detedo, Name 
Geometry 

Uva Time 
Real Tlme 

Dead Time 

: 6.100E+01 grams 

: Default 

: 2/5/2010 4:20:44PM 

: 2/812010 10:05:04AM 

: Non Standard Geometry 
: eswallac: 
: PGTWHITE 
: Non Standard Geo 

: 3600.0 seconds 
: 3600. 7 seconds 

: 0.02% 

Peak Locate Threshold : 3.00 
Peak Locale Range (in channels) : 60 - 4096 
Peak Area Range (in channels) : 80 • 4096 
Identification Ene<gy Tolerance : 1.300 keV 

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

Qualitative Only 
Non-Standard Geometry 

CalibratiON for determining sample ac:tivity are 
jlcomctry-spccific. Thia sample docs not conform 
10 ooe of the currently caJibrued gcotnetries. 
Reported activities may differ from the acutal 
sample activ ity fcx this reason. 

Efficiency Calibration Description : PGTWhite NonSTD Geom EffCal 011310 80398-238 

Sample Number : .34468 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 1. 000 8 .9 6E+OO 2 . 33E+OO 
PB-212 0 .7 09 5 .57E-Ol l .2 5E-01 
RA - 226d 0 .614 3 . 63E-O l l.39E-Ol 
TH-232 d 0.678 4 . 39E- 01 l . 35E - Ol 

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



• 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-I 16-2123 I Pabc l 01 l 

Collector f . Rc-:,. NOY' 
Comoan,· Contact Teleohone No. l'roi cct Coordinator 

!'rice Code 7C D,lla Turnaround ' JOAN KESS1'ER 375-4088 KESSt-,ER, JH 

Proiect Desienation Samolioe Location SAF No. 15 Days 
Columbia Ri ver Component o f the RC BRA - Sediment Tl00D3A RC-11 6 

Ice Chest Nt~ Field Lol!book No. I COA l\lethod of Sbioment 

EL-1645 !3ESCRC 6520 FED EX 

Shiuoed To Olfsite Prooert,• No. Bill of Ladinl!IAir Bill N.o. r;q s 3 7sL/IJ 0010 Ba11dle Marine Sciences NIA 

POSSIBLE SAMPLE HAZARDS/RE:\IARKS 

N IA C0ul 10 -lC 

Presen·~tion 

Type of Container 
G 

Special Handling and/or Storage 

NIA No. of Container(s) 
I 

Volume 
125~ 

Sec 11 cm ( 11 ,n 
Spc<:1:J 

SAJ\IPLE Al'iAL YSIS 
lniU'\t.ClWQ) 

Sample No. Matrix• Sample Date Sampk T ime 

J 19JB2 ,2 c:,J8 /-f£I OTHER SOLID 7 - ~- /6 /5 °36 1' 

CHAlN Of POSSESSION Sign/Print l'iames SPECL~LINSTRUCTlONS M atrix• 

llcl?ui&< ~1~ved Fro,t? (fl Oate/Ti mc l l O 0 Received By/Stored In ~ • r;,,,:~(11?> '\ DatclT,mc ( l O o ::.-:,oil 

- · c -5 - lo 1-=- 14 <; re i;; () fL... .rl - l-'S-11, 
(I) AVS - SEM - SULFIDES. AVS - SEM - MHALS (C.,Jm,um, Copper, Lc.J, :-tel.cl. Zrn,j Sf •S.CJ.,m r aa 

so- ScJ.,Q 

R?;~d ~ /~c~v~rom ~ DatCITimcQI'-J}g Rccci~.J~, . DatcffimetdT [ SJ .. sw,, 

Ft J..n W•'all&tt 

C>-OJ 

Relmquishcd<l'.lviR emovcdFron-<"\ ----OateiTin~ 110 Re~~s=~•n · 

. ' . . 
Datcff1me ,,. .. ,.." 

Sl' .~"J ~•l}~I _'['.)~r ·, :-.; 6/1 
0.S-OruuS... . ..;~ 
DL•D.\JuLI~ 

llclmquishcd By/Removed From DllelT,mc '-...; 
lcceivcl:~ln;.£ ~ u:,T tmc 

T• [,1.1....: 

~""- C _,L IZ 3(: 
\l..l•W i;,c-

~ ,1,:,/20 L• L14 .. id 

Relinqui shed lly/Rcmoved From Date/Time - ";d 'l(y1s1orcd In 
,._, q;"" '·..,c. 

Datdl'ime ---- ,- ·-- --- - ·· ,. -· - .. ·- -- X"'VUIC"r 

1 
S.2rnµler 1.1na\a,tab1'e io rnnkJva Siirr,p:es 

llchnqu,shed By/Removed From Datc,T tme Received By/Stored In Date/Time ,rom com:oued sto,age. Sh,pper ramo,ea 
samples from s;orage locaucn la~.~ LUSl,'J• 
l"l f c ".:lrnr'\l"l r Irv .:::h , "'IMtir-t '" b ~ _ ' 

LABORATORY Recei ved Uy Tnle Ootdrim.: 

SECTlON 

FINAL SAMPLE Disposal Method Disposed By Oatd Timc: 

DISPOSITION 

WCH-EE-O11 
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Washington Closure HanfOfd 

Radiological Counting Facility 

Analysis Report for RCF23676 

2/8/2010 11 :47:36AM Page 1 of 4 

J 19J94 SAF: RC-116 RDO T 10003A River Sediment 60g poly jar 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Poinl 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
OperatOf' 
Detector Name 
Geometry 
Live nme 
Real nme 

Dead nme 

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

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

Sample Number 

: RCF23676 
: J19J94 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 

C:,hbrations for detmninin& sample activity are 
gcometry•spcc:ific. This sample does noc conform 
to one of the curreody calibrated ~tries. 
Reported ac1i11ities may differ from the acuial 
sample activity for this reason. 

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

: 34479 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean wt mean Comments 
Name Id Activity Activity 

Confidence (pCllgrams) Uncerlalnty 

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 4.048-02 

X U-235 0.543 
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LOG-IN CHECKLIST 

Central File # : 

Project Name: 
2 '7 'i?) Sornplc No(s): f:7- .3.5 2-

/LJ /J c 1~~ fkdo 

Rd~ncc SOP# MSL-A-001 

84tch~~~ 6 c:.r~ --<..r-
Project Manager: 2 ;:t 

TO BE COMPUITl:.Q 8-Y PROJdCi MA~~ (prior to omval when possible) 

Matrix: WP# 
Yu No 

c=J ~ Novy-~ Project (r~ires high-level sample tracking procedures) 

[=:) 0 USDA Samples (see Compliance Agreement Checklist) PM Verification: 

c=J ~ - Filter Somples: I Amour#: ' lffltlre semele Half of sample I 5~""" dry sompl<(<) - <ompl« wm b< ••igh<d ~d p~c,d io """~• t,mp fru,u (Lo~o Lab) 

C:J Speciollnstructions: 9'.o,f- /-f'T /{"(d~f'\ 
~ . -

Sample Preservation Instructions: 
0 5ee LIMS for archive/disposal information** 

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN 
Yes No NIA 

c=JAftJ CJ 
1LJCJCJ 

Indicate in Appropriate Box 

Custody seal present Seal intact? @ NO 

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

(if multiple coolers, note temp. of each) 
?to 

CJ CJ ~ Project Manager notified of arry custody/login discrepancies (cooler temp, sponsor codes, etc) 

Comment /Remedy: 

'-KJ CJ c=J- Wue gJ.l chain of custody forms signed and dated? · 

::;,.~;,:? Wu..=~7::• ~...-
Container type: r•~ 7•.i ~04,. WIii. 
Notes: ~ c~,,.,.~?~ IZ.3u 

SAMPLE PRESERVATION 

Sompl~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: 

·c 

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

Type: 

Complde pH check re.quired for project (use pH meter and record on pH Record form) 

Somple{s) were presuved ot MSL 

CJ 0 .21. HN03 Notes: 

CJ 0 .51. HCI (Hg samples) Notes: 

"ID Refrigerate/freeze Notes: 

Notes: Other · 

,,I ~ c -1 /£J-pr''J -

lot# 

Lot# 

Compl ~ ~ Dote/Time: ~~0 
- --=-- geShili: ____.A ...... ¼z'-----4=--,q/,t"""""""2..,;.9-"-"r---_c___- _,__( ___ _ 

/Z30 

Batte/le Marine Sci1mces Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565 
WCH AVS_SEM Chemistry Data Package, March 2010 Page 22 of 55 



SAMPLE LOGIN 
Project Manager: Brandenberger 

Date Received: 02/18/10 
Batch : 28 

Login Designee: McGahan 

; ~'"-,..;, -.:.,--; :,,/ 
I ~ -

1

, Paci 'k; Northw·.;:-_i.: 
·---- r 1,-. ,, ._' N .-"\ ; _ t • . •.,2.~· _ _. .- ,; .. , ,_ • 

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 

BaUelle 
111.: iJ u,- j n..:•• . ,/ lu11u" ,\11 ~••• 

---- ··- - -- - Manne Sc,enc1:1s Laoora1or; 

1529 West Saqu,m Bay Roaa 

Sequim, Washington 98382 

Pr/. (360) 681-4565 

Storage Location)f' 

Collection 

Requested Parameters Date 

Prep Lab 130 
AVS-SEM-SULFIDES; AVS-SEM-METALS 02/14/10 

(Cadmium, Copper, Lead, Nickel, Zinc) 

Prep Lab 130 
AVS-SEM-SULFIDES; AVS-SEM-METALS 02/14/10 

(Cadmium, Copper, Lead, Nickel, Zinc) 

Prep Lab 130 
AVS-SEM-SULFIDES; AVS-SEM-METALS 02/15110 

(Cadmium, Copper, Lead, Nickel , Zinc) 

Prep Lab 130 
AVS-SEM-SULFIDES; AVS-SEM-METALS 02/15/10 

(Cadmium, Copper, Lead, Nickel, Zinc) 

Prep Lab 130 
AVS-SEM-SULFIDES; AVS-SEM-METALS 02/12/10 

(Cadmium, Copper, Lead, Nickel, Zinc) 

Prep Lab 130 
AVS-SEM-SULFIDES; AVS-SEM-METALS 02/12/10 

(Cadmium, Copper, Lead, Nickel, Zinc) 

-•~~ ~ 6b cW,~ ~a./,01.c 

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

Collector{' ~L Comoan,· Contact Teleobone l'i o . Proiect Coordin.i[Or 
Price Code 7C Dau Turna ro und 

«_,y\,\ JOA~ KESSNER 3 75 -4683 KESS NER. JH 

Proiect Desie nation S,u11oli1111 Loca tion 
T /0{') f)'l 

SAF No. 15 Days 
Co lumbia River Compo nclll o f th~ RCBRA - S~dimcnt 100 D RC-116 

keCl'{f_~ Field Lo2book l'io. I COA Method of S hiomen, 

.,,~ EL-1645 ~ 6 l BESCRC6520 FED EX 

Shioocd To Olfsite Prooen,· l'io. Bill of Ladine/Air Bill No. '7°1631CJ4fJ s:1!/} 
13attdk Marine Scicnc~s NIA 

POSSIBLE SAMPLE II AZARDS/REi\.lARKS 

NIA Cool 10 -'C 
Preservation 

G 

Special Handling and/or Storage 
Type of Container 

I 
NIA No. of Container(s) 

Volume 
125g 

Sec i1em ( IJ in 

Special 

SAM PLE ANALYSIS 
lrulnlcuons. 

Sample No. Matrix • Sample Date Sample Time 

J19JP12,:P~ I · 3S3 OTHER SOLID c -f'-1-10 /5": J 4 X 

C HAI N OF POSSESSION Sign/Print Names J SPECIAL INSTRUCTIONS Matrix • 

Rclmquishcd}fe111£(/i Oater:'.1 , ?itt'c1°ir£-t(i; Oatcrr7, S•)ou 

.G.- ~. •£.~ , --- 2-lt/ /7. ( r; 'Z. -t<l/6 n :1) (I) A VS - SEM - SULFIDES; AVS - SEM - METALS ICadmtum, Copp<:r, LcaJ, Jsi.:krl , Zmcl ::.t-x~.r:w: m 

Rtlin/ishcd By/Removed From Datc/Ti/ni-
1
~7 / IQ Recci,·cd R..rl5:lor•rl 1" ..J Da1clfirnt2,j flQ! so-s..u.cJ 

~ ... !)lr..,dp: 

l:/\~ I 1""f"l<i::n C:T()RAr..i:: n t LJS- $ ~ ,;J;:;'" A p.j l"\uvc:l"\11.1 }?.., W•U..' ttct 

Rch/q~~A~lN~
0N stiN Da1c[Ji1~ 17 f /L 

0-{);J 

Re~~oredln Da1cfrimc A "' A 1r 

7;;.,_J./.~ 05-Dru."11),,.,1114) 

DL- Dn.m L..,•,mL. 

Rtlin~u i,l1c:d By/Removed Frum Da1c/Time ' · -" 

~w~"r:'eft~ii2-5e) 
T:T,~ 

;:r_ ~~.A 
WJ • -.' IJK 

L-L,quid 

Relinquished By/Removed From Date/Time - -~ Da,crrimc S.irnpler unava,lable lo remove S·JfTljl ;es V- Vcie1.u.1un 

Received By/Stored In 
lrom controlled slorage. Shipper removed 

X•Oowr 

Rclrnqu,shcd By/Removed From Date/Time Received By/Stored In Datcfr1mc 
~ np/e~ from slorag~ lc.;.:,t,on tafjng cuslcoy 
;:, san,p,es for sh1prn.,n1 to lab. 

LABORATORY Received By Title Da1tffunc: 
SECTION 

FINAL SAMPLE Disposal Method Disposed By Datcfrirne 
IHSPOSITION 

WCH-EE-011 
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W;ish ington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23730 

2116/2010 1:48:26PM Page I of 4 

J1 9JN7 SAF:RC-116 ROD J10009 River Sediment 60ml poly jar 

GAMMA SPECTRUM ANALYSIS 

Sample ldenlificatlon 

Sample Description 

Sample Type 

Unit 
Sample Point 

Sample Size 
Fac iUty 

Sample Taken On 
Acquisition Started 

Proce<luce 
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 Oescrlpllon 

Sample Number 

: RCF23730 
: J 19JN7 SAF:RC-1 16 ROD J10009 River Sediment 60ml poly jar 

: Non Standard Geo 

: 6.200E+01 grams 

: Default 

: 211412010 3:30:00PM 

: 2/16/2010 12:40:56PM 

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

: 0 .01 % 

: 3.00 
: 80 - 4096 

: 80 · 4096 
: 1.300 keV 

: 11/3/2009 

: 11122/2009 

Qualitative Only 
Non-Standard Geometry 

CalibralioRI for determining sample aaivity are 
gc:ometry-specifac. This sample doa not conform 
to one of tho cumntly calibrated gcomctriea. 
Repor1£d activities may differ from the acutal 
sample 3ctivity for lhis reaaon. 

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

: 34711 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuc/lde Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCllgrams) Uncertainty 

K- 4 0 0 .9 98 l .06 E+Ol 2. 49E+OO 
PB-212 0 . 710 6 . 44E- 01 l.35E- 01 
RA - 226d 0 . 714 6 . 08 E-O l l . 32E-01 

WCH AVS_SEM Chemistry Data Package. March 201 0 Page 25 of 55 



Washincton Closurt! Hanford CHA(N OF CUSTODY/SAMPLE ANALYSIS REQ UEST RC-I 16-215~ IP•£< ! of l 

IColleclor ~\/, 
. 

A.'" rv-z- r"\ 

Comoauv Conl~cl Tdeohone No . Proiecl Coordin;1 1or 
7C Oa1a Turnaround 

;, JOAN KESSN ER 375-4688 KESSJ\ER , JH Price Code 

Proiccl Ocsie nat ion Samoline Location SAF l\o. 15 Days 
Columbia River Componenl of1hc RCBRA - S.:d1111en1 100D T Jccn"<1 RC-116 

Ice Ches?~ Field Loebook 1'.o. I COA Me1hod of Shiornenl 
F.L-1 645 BESCRC65 2u FED EX 

Shiuucd To Offsilc Prooertv No. Bill of Ladio l!/Air Bill 1'0. ryqg ~ ~q~ 1 .no;7 
Bat1ellc Mari ne Sc icn.:cs NIA 

POSSlllLE S.-\I\IPLE HAZARDS/llL\IARKS 

N/A Caul 1,;i • 1...· 
Pre~crv~1ion 

G 

Special Handling and/or S1oragc 
Type of Container 

I 
Nlrl .~o. of Conlainer(s) 

Volume 
125g 

S« Item {I ) 1n 

Spcc,.i 

SAMPLE Al\ALYSIS 
IDSU"U.CUOlU . 

Sample No. Matrix • Sample Date Sample Time 

J19JP0 ..2'.::'8'1 , ,$,jo/' OTHER SOLID °2-/ Lj -/C 111c x_ 

CHAIN OF POSSESSION Sign/Prinl Names SPECIAL INST.IWCTI01'iS l\btri~ • 

Relinqu ished By/Removed From Da1c/T11nc /~ $ c, Rccmcd By/S1orcd In I<.. l -it-, ,(7>/\ Da1c/fimc / ~S:-o :-. • :-,,,,.,. 1 

I<. &.,~..... ~- 2 · /1-/ -IC EA<; f\eP n ,z_O ? . / .'/ - /{ 
(I) A VS - SEM - SULFIDES; AVS . SHI . MH ALS tCsdm1um, Copp<r, Le;.J, ~1ckd , Zinc] ) 1. .:,..,.J.,;; ir !',O 

Kehnqu1shed Bs1Removed From ~A&'fJ'.)a Q!Jf- Rc.:c1vcd ~ ITi~/7_/ /{) 
5,(.roS,w,.j 

EA LOCKED STO ;\ 
~~,...J,.e 

SHANNA~ JOHNSON lt..r.t~ Ya' - ~ aw- 1 

O-OJ 

Relinqu ished By/Remo..)<Al<l-hom ~ c/fir~_/Q;;, ~cd By/Stored In Oa11:f f imc A - A ,r 

SHANNAN JOHNSON l ..... 't) .,,.-7 
~ .. ihr.i~.~ 

DL• On.ru U1orw.i.. 

Relinquished lly/Rcmovcd From Da1.:/Timc ...... 
~ , :L ·'- ~ d I ~ ~irc l -l lb....C 

~ ~ ~c_ ,,;_L., o •I ,/0 I~ '1',J •'w ly'< 

Sampler una·va,lab1e to remo .. e samp1es 
L"'b~111d 

Relinquished By/Removed from Darcffimc l"~,c,vcd By/S1orcdTn DaicfTirnt 
\ ~V c.,tt.UUIJ 

ironi comrolled storage. Shipper removea .\ -01.bt, 

aamples lrom storage 1oca11on taking custooy 
Relmqu1shcd By/Removed From Da1cff1mc R<ec1vcd By/S1orcd In Daie/Time nf sarnpt.;s for shipment to lab. 

LABORATORY Rccc1ved ll y Tille Da1eff11ne 
SECTION 

FINAL SAMPLE Disposal Mc1hod Dispos.:d By Da1.:/Timc 
DISPOSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Data Package, March 2010 Pag e: 26 oi 55 



' 'Vash1ngton Closure Hanford 2/16/2010 1.49:34PM Poge t of 4 

Radiological Counting Facility 

Analysis Report for RCF23729 

J19JN6 SAF:RC-116 ROD J\00039 River Sediment 60ml poly iar 

GAMMA SPECTRUM ANAL YS/S 

Sample ldent1ficalion 
Sample Description 

Sample Type 
IJnit 
Sample Point 

Sample Size 
" Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

Peak Locate Threshold 
l'>eak Locale Range (in channels) 
Peak Area Range (in channels) 
tdenlificalion Energy Tolerance 

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

Sample Number 

: RCF23729 
: J19JN8 SAF:RC-116 ROD J100039 River Sediment 60ml poly jar 

: Non Standard Geo 

: 5.900E+01 grams 
: Default 

: 2114/2010 5:10:00PM 
: 2116/2010 12:40:44PM 

: 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 

: 1117/2010 
: 1/17/2010 

Qualitative Only 
Non-Standard Geometry 

Calibrations for detcnninina sample activity IR 

geomctry-!pCCific. This sample doca noe cOftform 

to one of the cunemly ulibnled geometries. 
Reported activities may differ from the KUW 
sample activiry for this reason. 

: PGTWhite NonSTO Geom EffCal 011310 80398-238 

: 34712 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 1.000 l . 29E+Ol 2.71E+OO 
PB-212 0. 710 6.99 E-Ol l .4 8E-0 1 
RA-226d 0.616 6.0SE-01 l.SOE-01 
TH-232d 0.823 5.49E-01 l. SlE-01 

WCH AVS_SEM Chemistry Data Package, March 2010 Page -27 of 55 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2199 [ Pa~e ! cf l 

lcollector 5• ~ :lb Co moan\' Con1ac1 Tdeohone No. Proiect Coordinalllr 
!'rice Code 7C Dala 'I urnjround cln JOAN KESSNER 3 75-4688 KESSt-:ER. JH 

Proiec1 Desienalion Samolin2 Location · SAf l'\o. 15 Days 
Columbia River Component of lhe RC!JRA • Sediment Hrs 3 l-l rs-1 q RC-11 6 

lccCh~ Field Loebook No. I COA Me1bod ofShioment 
EL-1645- o I BESCRC6520 FED EX -

q<:JL/'7 2qo? Shiooed To Offsite Prooertv No. Bill of L:tdini!/Air Hill J'\o . 
1<l6J Banellc Marine Sciences NIA 

POSSIBLE SAMPLE II AZARDS/RE!\IARKS 

NIA C->-.il lu -4C 

Preserva1io11 

Special Handling and/or Swrage 
Type of Container 

G 

I 
NIA J'\o. of Container(~) 

Volume 
125i: 

Sec llC-m ( l) m 

Spcc,al 

SAMPLE ANALYSIS 
lnwuc1,01u 

Sample No . Malrix • Sample Dale Sample Time 

J1 9K94 29s>-1 • J~rs OTHER SOLID '2-IS'-lo tL/.; 2..n X 

CHAIN m· POSSESSION Sign/Print Names I SPECIAL INSTRUCTIONS Matrix • 

Rcl inquishc.?l tR?d1~- Date/Tri 
R;c;;itrt ';:.c.1~ Da17 ,-,-1 

) a.n (:,._, .-/.: -z.- 1-r-tr-i th 'lf J' <.crl~-l (~ :L/ J (I) AVS · SEM • SULFIDES; AVS · SEM - MCTALS 1C•.im1um, Copp<!<. Lc.J, t-1.:l.cl, ZmcJ .iE-!lc.JIQI.:-.. 

Rf:J!t~GPDd Fro4 Da4~\~71/.fl.. 
Rcces~R~s~A'N JOHNS~rt Dat~fj_G1@ 

){;-S.0.,.J 

SJ-S&..J.,-
'\ J f~ \lo' • \lo·..w:r 

0-0, 

Rclin~~h:N~~ ~ Dalcflt:f!J!d/LJ Rrnd ¼ /.:red In 
Dau:/Timc A-A 4 

OS-Ot-.m :).)1-.h 
OL-U~,u.-~ 

Rclmqu1shed By/Removed From Date/Time l 

~~i-- <7?f'-vroe/Ti7LJJ 
l 1 iwi.c 

.. - - Wl-\lri,i;,c 

I ~ L• Uol.na 

Relinquished By/Removed From Date/Time - !Received By/S1orc:d In Date/Time Sameler unavaua~le lo remove sample, \ • \ c-puboi.la 

from con1rolied sw:age. Snipper removeJ >-.-<>.t.cr 

samples from storage locatt0n tr.,ung cust~J\ 
Reltnqu,shcd By/Removed From Date/Tim: Rt:eet>·cd B) iS1orcJ In Date/Time of samples 101 shipment lO lab. 

LABORATORY Rccc1 vcJ By Tnlc Da1c1T1me 
SECTION 

FINAL SAMPLE Disposal Method Disposed By Date/Time 
DISPOSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Data Package , March 2010 Page 28 0f 55 



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

Radiological Counting Facility 

,\nalysis Report 10( RCF23727 

Ji 9K76 SAF:RC-116 ROD JHTS19 River Sediment 1000ml poly jar 

GAMMA SPECTRUM ANAL YS/S 

Sample Identification 
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 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 

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

: 2.210E+02 grams 
: Default 

: 2/1512010 2:20:00PM 
: 2/16J2010 11 :36:11AM 

: Non Standard Geomet,y 
: KSE 
: 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 

Calibrationa for determining sample activity~ 
geometry-specific. This S811ple does not conform 
to one of the cu=ndy calibrated acomctries. 
Reported activities may differ from the xutal 
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 l. 53E-01 3.34E-02 
RA-226d 0.731 l.13E-01 3 . 67E-02 
TH-232d 0 . 853 l.04E-01 3 . 26E-02 

WCH AVS_SEM Chemistry Data Package, March 201 0 Page 29 of 55 



Washinl!,ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2 198 I Pa ~c ! oi ! 

!Collecto r rz _,, I .:'-R ,P,C, i'Y'eh 
Comoao,• Contact Teleo bone Nu. Proicct Coordi naior 

7C Uata ·1 urnHeiun d 
JOAN KESSN ER 375-4688 KESSI\ER. JH Price Cu i.l e 

l'roiec1 Ocsienation SamDlin!! Location SAF o. 15 Days 
Col umbia River C o m po nent o f the RC BRA - Sed iment HTS \ l-\1S i)i' RC -1 16 

lceC~ t'ield Loebook No. I COA Method of Shinment 
EL-1645 l3 ESCRC6520 FED EX 

Shinned To 
___..., 

Offsite Pronerlv No. Bill of udiue/Air Bill l\o. r-; q £33 qqi//J 2f:/07 
Banclle Mari ne Scie nces NIA 

POSSIBLE SAl\'IPLE HAZARDS/REMARKS 

NIA Coul hJ ~C 
Preservation 

Type of Container 
G 

Special Handling auu/or Storag1: 

NIA No. of Con1ainer(s) 
I 

Volume 
125g 

Se.c i1.cru (I ) 1n 
Sp«MII 

SAI\IPL£ ANALYSIS 
ln" NCliOIU. 

Sample No . Matrix• Sample Date Sample Time 

J19K932?~/-,3S-~ OTHER SOLID 2- h · - le /,32C )( 

C HAIN OF POSSESSION Sii:n/Print fliamcs SPECIAL INSTRUCTlONS Mauu • 

Relinquished By/Removed From Date/Time \ ~ .3 <> Received By/Stor<d In Ii!. . 11::.;i (YO ,, Datcrrimc I ~ Jo 
R 13.:-l'Vbh e ~ _ 

r ~ I 

-z..- 1<.. - 10 E'A-( r-ef' D (Z-. f'? 2 -15-lo 
(I) AVS ·SHI· SULFI DES; AVS • SEM - METALS (Cadmium. Copper, Lead, t- ic~cl . Zm.: } Sl• S.Ca-.-s r.& 

Relinquished By/Removed From~ ,Da1eff1 rrl!J.Q~ Received By/Stoll:ll::~::. _ _./ '...._ '"••rri\l./J}!I2 SO-S...J 
.:W • ::i -..:i,, 

,: A. C I I'"',,.. V C ..... CT ,...;,o '~ r: D i ' '- SHANNAN IOHNSON \ii. ~ \11,wa 

0-0,. 

Rcl1nquished By/Rcmov__ ~, Dau:ITimt,L 11} IV 
~v~o~t In 

Date/Tune A •A 11 

SHANNAN JOHNSON ~ ~ 
O:i. O:wnS-.:.1..lJ. 
OL• l>Nm uq,.w, 

Relinquished By/Removed From Date/Time ,· 
IJ ,_ /c,/•ccJb Yt ~ im: 

T• T1~ ~ 

// ~ '":T -V )t.,?_._ e, t IO / ~ 
... , ... Ip( 

L• L ... wJ 

Rd inquished By/Removed From Date/Time Rcclfvcd By/Stored In Dale/Time 
Sampler Jn.;va,lable 10 remo,e sam~ks y .. \ ·c~ w...» 

from coniro/1ed slorage. Sh,pper removed ). -0:1.t1 

Kclmqu1shed By/Removed From Dale/Time Received By/Stored In Date/Time 
samp cs from S!Ofage loca1,on laking cuslod) 
of samples for shipmen! to lab. 

LABORATORY Recei ved By Title Dale/Time 
SECTION 

FINAL SAMPLE D,sposal Method Disposed By Dalcffimc 
DISPOSITION 

WCH-EE-011 
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'N ashington Closure Hanford 2116/2010 11 :34 :10AM Page I of 4 

Radiological Counting Facility 

Anal~is Rllport tor RCF23726 

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

GAMMA SPECTRUM ANAL YS/S 

Sample ldenllfication 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
FaciMty 

Sample Taken On 
Acquia1tlon Started 

Procedure 
Operator 
Detector Name 
Geometry 

Live Tlme 
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 
E/fteiency Calibration Used Done On 
Efficiency Calibration Description 

Sample Number 

: RCF23726 
: J19K75 SAF:RC- 116 ROD JHTS1 8 River Sediment 1000ml poly jar 
: Non Standard 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 Jeienninina samplo Ktivity an 
gcometry-specilic. This sample does noc conform 
to one of the cumnlly calibmed geometric:L 
Reported activities may differ from lhe aall&I 
sample activity for this reason. 

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

: 34695 

INTERFERENCE CORRECTED REPORT 

Nuclide Nucl/de Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 0.9 99 8.61E+OO l.15 E+OO 
CS-137 0 . 993 J. 27 E-02J-.'fr1.P/t- 2.93E-02 

X EU -155 0 . 396 
PB-212 0.9 99 7.60E-Ol 7.2 3E-02 
RA-226d 0. 884 5.43E-Ol 5 . 41E-02 
TH-232 d 0 . 998 7 . 23E-Ol 6.5 7E-02 
U-2 35 0 .546 6.SJE-02 3 . 96 E- 02 
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-- IP-~< \ 1/ashinl.(ton Closure Hanford CHAIN OF CUSTODY/SA MPLE ANALYSIS REQUEST RC- 11 6-21 75 l u l l 

Co llector ~ ~,'l~o Con10a11,· Con ract Tclcuhone No. Proicc l C oorJin. tu r 
7C U,t• Tu rn.<rou11d 

6-.&V\ JOA N KESSNE R 375-4688 KESSNER. JH Pr ice CoJt 

l' ro iec t Dcs ie nation Samoline Loca lio n SAf 1'0. 15 Days 
Colum bia Ri va Cornpo nen r of the RCBRA - Sediment 100 F T/00 Fl.A RC-1 16 

Ice~•~ Field Loe book 1'0. I COA l\lc1hod of Shio 111e 111 
EL-1 645-C I BESCRC6520 FED EX 

Shiooed To Off,i1c Prooern· l'io. Bill of Ladine/Air Bill l\o. 7q~3 qqq7 ~IP 
Bandle Mari ne Sciences NIA 

l'OSS IBL E SA MPLE li AZA ll0S/REMA RKS 

N/,1 Cool 10 • C 
Presena1io11 

Type of Con1aincr 
G 

Special H a ndling a ud/or S torage 

NIA No. of Conl:Ainerts) 
I 

Volume 
125g 

Sec i1 c:m(l ) Ill 
Special 

SAM PLE ANALYSIS 
lnsU'\lc l100~. 

Sample No. Matrix • Sample Dare Sample T ime 

J1 9K25 2.. <:,3; , 3,;;;,7 OTHER SOLID Z - lZ- \ o /lf :tt( X. 

CHAIN O F POSSESS ION Sign/Print Names SPECIAL INST RUCTIONS Matnx • 

RJ.;n: is~ :l oc:mzfrl t l- Date/Ti~/i 1-?ittrnd1d~ Uate/T~1 s~~.1 
2- 12- \0 '14-2D 2 - /Z-I/'; /92.D ( I) AVS · SEM · SULFIDES, AVS - SEM · METALS {CaJm1um. Copper, Lc,J, t-.id,d. Zincl SE- ~ trc- Q.I 

Relinquished By/Removed Fro~ Date/TD 2!~ ¥/7lto 
~ - So..o 

~ eceivcd B¥'9torcd 1n -. D~i Si-~ .. , 

f.AS L.OCKED RAGf \)_ ,- C.H,4f.J"-lt,.,..i 11"\Ul,.IC:-l''HI )(J~ \ilt • W u~.1 

o<)J 

Rclin4uishcd By/R~ Datc/Ti,,.,:Z['J.2 RrJl is7red In 
- - - DatcfTi he 

. 
A-AM 

«;HANNAN JOHN ON )2 OS-i)r.Jn ~ ... 1 

DL-.On-ui U..-w.. 

Rdinquished By/Removed From Date/Time ---, ,../_ /f, 

~~. 0 ~ D errim~ 
T•lt..$1 ..: 

Y b l\ ...-,:: ,_.__ 1Wro /. 111 10. \\ipc 

l • L-... 14 

Rdinquished By/Removed From Datcffime - · li<cc/i,ed Dy/Stored In Datc/J' imc Sam~'a1 una,a11a;le to re.f'",O. ~ " ill . . 
\' • \.( .. Cl. I.I ..... 

1•Jm co , .- ... 11,.1i t...) 
>.:-o.t;c, 

. r11£0l.i:v :::ord ·1c en p . 
_ .J · .., ' P'-'' ft. ir)O,.,, ~ 

Rclmqu ished l.ly/ ){emoved from Datc/Ti rnc Received By/Stored In Dateffunc: 
samples from s:o,aye loca~ . --
• I c;.'.lrn,.,!n<: (,v chil'ltnpnt in,:~ ta ... Jng C•, .)t:4~Jy 

LABORATORY RCCCl\'Cd By T11k Date/Time 
SECTION 

FINAL SAMPL E Disposal Method Disposed By Date/Ti me 
DISPOSITION 

WCH-EE-0 11 
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Washington Closure Hanford 2/16/2010 11 '21 :36AM - Page I of 4 

Radiological Counting Facility 

Analysis Report for RCF23725 

J19K 19 SAF:RC-116 ROD T100F2A Riv81' Sediment 1000ml poly jar 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 

Sample Description 
Sample Type 

Unit 
Sample Point 

Sample Size 

Facility 

Sample Takep On 
Acquisition Started 

ProceQure 
Operator 
Detector Nam• 
Geometry 
Live Time 
Real Time 

Dead Time 

Peak Locate Threshold 
Peak locate Rangs (in channsls) 
Peak Area Range (in channels) 
ldenliOcation 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 Geometry 
: KSE 
: 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 ddcnnining sample activity arc 
geometry-specific. Thia sample does noc tonfonn 
ro one of the currently calibrated geometrics. 
Reported activities may differ from !he acutal 
sample activity f~ this reason. 

: PGTWhite NonSTO Geom EffCal 011310 60398-238 

: 34694 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K- 40 1.000 l . 04E+Ol 1.59E:+OO 
CS-137 0 .994 5. 87E-02f._,'rt o/1. 4.62E- 02 
PB-212 0. 711 5 . 75E-Ol 8.32E-02 
RA- 226d 0 . 846 3 . 71E-Ol 6.94E-02 
TH-232d 0.995 4.14E-Ol 6.22E-02 
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2/16/2010 11 :34:10AM Pa11e 2 of 4 

Analysis Report for RCF2372S 

J1 !lK75 SAF.RC-116 ROD JHTS18 River Sediment 1000ml poly jar 

Nuclide 
Name 

U-238d 

Nucffde 
Id 

Confidence 

0 . 323 

? = nuclide is part of an undetermined solution 
X " nuclide rejected by the interference analysis 

Wt mean 
Activity 

(pCl/grams) 

6. 33E-Ol 

@ = 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 PerfOfmed on 
Peak Locale From Channel 
Peak Locate To Channel 

UNIDENTIFIED PEAKS 

: 2/16/2010 11 :34:0JAM 
: 60 
: 4096 

Peak No. Energy (keVJ Peak Rate (CPS) 

m 4 
m 9 

10 328.18 -2 7.76E-03 

Wt mean 
Activity 

Uncertainty 

1 . 92E-01 

Comments 

Peak Rate (%) Uncertainty 

18.74 
15 . 43 
58 . 57 

1J 
14 
18 

89 . 78 i-2?/0 2 . 14E-02 
300.00 '),~ l.65E-02 

463 . 01 - 8 . 61E-03 
510 . so~l!~; , c:it 1C/f"2.2sE-02fNC!H"\ -t/or 
727 . 12 Dt' -Jl'~ 1. 32E-02 

n ~..o.-53 . 88 
I .-.~(l> 21. 69 

27 . 46 

M = First peak in a multiplet region 
m :s Other peak in a muttiplet reQlon 

F " Fitted singlet 
Errors quoted al 2.000 sigma 

NP: No Peak 

UK" Unknown 

NUCLIDE MDA REPORT 

Nuclide Library Used : IIGOZER\ApexRootlOefault\Library\RCF UNKNOWN. NLB 

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

K- 40 1460.83 10 . 67 8 . 61E+OO 7 . 9 5E- Ol 
C0- 60 1173 .2 4 99 . 90 3. 91E- 02 6 . 53E-02 

1332 . 50 99.98 - l.14E-02 
N'B-94 702 . 63 99 . 81 - 1. 20E- 02 6 .3 6E- 02 

871.10 99.89 - 3 . 46E- 02 
AG -1 08m 433 . 94 90.50 - 3 . 18E-02 5 . 35E-02 

614 . 28 89 . 80 6 . 81E- 0 3 

WCH AVS_SEM Chemistry Data Package, March 2010 

L/neMDA 

(pCl/grams) 

7.95E-01 
9 . 0lE-02 
6 . 53E-02 
6.36E - 02 
6 . 89E-02 
5 . 35E - 02 
9 . 12E-02 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC- 11 6-21 74 I Pag< l 01 1 

t ullectur ~ '-'i \ ; e f½ "'- N1.l I'\ 

Comoan,, Contact Teleobone fli o. Proi ecl Coordinator 
7C Ua1. ·1 u r n• n, un d 

JO AN K.ESSl':ER 375--l688 KESSNER, JH Pri, e Coile 

l'roi ect Dcsie na\ ion Samolinl! Location SAF fli o. 15 Days 
Co lumbia Ri ve r Component of the RC HRA • Scd1mcn1 100 F :i\() (\ ~ )\ RC- 116 

lce Ch~ Field Lol!book No. I COA r. te1bod of Sbiumenl 
EL- 1645 RESCRC6520 FED EX 

Shiooed To Off site Prooertv No. Uill of Ladin!!/Air Bil l No. '7 4'!> 3 q</L/-?c21!J7 
Ba11e llc M arine Sciences NIA 

POSS Ill LE SAMPLE HAZARDS/l{Er.lARKS 

NIA Cool 1-.l •C 
Preservation 

Type of Container 
G 

Special Handling and/or Storage 
I 

NIA No. or Containcr(s) 

Volume 
125g 

Sccllcm ( l ) m 
Spec ial 

SAM PLE ANALYSIS 
lnSU\A'.I IOn, . 

Sa111ple No. Matrix• Sample Dale Sample Time 

J19K24 2 '51S'I '5-~ OTHER SOLID -z -J?_· /() lllfS 'X 

CHAIN OF POSSESSION Sign/l'rint Names SPECIAL INSTRUCTIONS M.1lri .x • 

Rdinquishcd l3y/Rcmuvcd Frum Da1e1Timc2.o t ..i Received 8y/S1ored In /l.. IJ,, nc,,-, 1Ja1eJTimc ·io /;;;J 
f2. f}t,, n v11 /2_. r.J_ 

:, • .:,,..i, l 

"2. - 12- 10 GM /2.ef D f2_.,_ (1_ "2 · / ? · I V 
( I) AVS - SEM · SULl'I DES; AVS. SEM . Mt"TALS tCad1111um, Copper. LeaJ. Nic~d. Zi1ic 1 :Sl S,c: J _-;w; ;\I 

Rel inquished By/Removed From 

~ Da1;i~~ ~ D~tc:/Timc~ 
~S...11.J 

~ cccivcd~ orcii!:l n :::,1• '.:I IUJ,i( 

~ - - - - S~IIIIJIIJA~ 1nu .. 1cr.•1 
\1,. -l,lr, ~ r 

R . . •· ,,__ -~-"-i;v "'• ~ -'?'~~r;. ~7l.R - ~ 

d mqu s
1A,tNNAN JOHNSON m 7 R~ /Stored In Da1c/f imc A * All 

Q:)• O n.rr, )..,IW 

DL-Or..rn l ,~ 

Relinqu ished By/Removed From Datcffimc 

~~/ "¾ Datc:/Time 
,.,,._ 

_...:;c l..:: 
Wl• ~ ' ipc 

~/{!) ,2:10 ,· ... .. ' .. ·- - . 
L• L~w i.::i 

Rd inquish<d By/Removed From Da1c/Tim,: ( 
~ ~:(,[By/Stored In Da1c:/Timc Sar~pler una,ailablc lo remove sa,r,p ,cs 

\ • \c&t \.l L<...n 

X -Ou.c1 

1•om conirolied sloraye. Sh,pper 1emovcJ 

Ke lin4u1shcd Uy/Removed From Da1c:/Timc Received l3y/S1ored Jn Da1e/Timc ;,amp-,s from ; torage locat,(1(1 ta,.:ng cu;t001 
·,f c:;:m,,.. •:, e; fN ~-i-. i'"\IJ\Qnl ' " !:::i ii 

LABORATORY Received By Ti1lc Da1e.1Time . 
SECTION 

FI NAL SAMPLE Disposal Method Disposed By Date/Time 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 2/16/2010 10:53:45AM PJgc I of 4 

Radiological Counting Facility 

Analysis Report fo r RCF23724 

J19K !8 SAF:RC-t 16 ROD J100F1 I River Sediment 1000ml 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 
Geomat,y 
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 

: RCF23724 
: J t.9K18 SAF:RC-116 ROD J100F1 1 River Sediment 1000ml poly jar 
: Non Standard Geo 

: 3. 700E+02 grams 
: Default 

: 2/12/2010 1:45:00PM 
: 2/16/2010 9:32:22AM 

: Non Standaro Geometry 
: KSE 
: REGIE02 
: Non Standard Geo 
: 3600.0 sac:onda 

: 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 dctenniniD1 sample activity ap 

geometry-specific. This sample docs not conform 

to one of the currently calibnlcd geometrics. 
Repocted activitie, may differ from the xut.11 
sample .i.ctiv,ty fOf this reason. 

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

: 34697 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean WtnHtan Comm,mt.s 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K- 40 0. 995 5 . 56E+OO 7. 14E-01 
CS-137 0 .962 3 . 50 E- 02L..r,t S)Pr 2 . 75E - 02 

X EU-15 5 0. 387 
PB-21 2 0 . 999 2. 99E-01 3.37E-02 
RA-22 6d 0. 715 2. 45E-01 3 . 32E-02 
TH-2 32d 0.9 94 2. 35E- 01 3.19E- 02 

WCH AVS SEM Chemistry Data Package, March 2010 
Page 36 of 55 



LOG-IN CHECKLIST 

Central File#: 2'? t?' I 

Rderence SOf'# MSL-A-001 

Batch: 
Project Nome: tL);:J- C7 OS. Lt..r.P t_./ O.,v -/{, /- Project Monoger: Ar,..,, ../. ,,,(,,,~-

TO Be COMIJUITB> 6V PROJ.act· ~~~ (prior to arrival when possible) 

Matrix: WP# 
Yu No 

CJ CJ Novy-type Project (requires high-level sample trackir,q procedures) 

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

CJ CJ . ' ' Filter Samples: I A,r,oun.f: llntlre sample Half of samele I 
CJ CJ Freeze dry somple(s) - samples will be weighed and placed in ultralow temp freezer (Login Lob) 

CJ CJ 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 Bax 

Custody se.al pre.sent Se.al intact? YES NO 

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

(if multiple coolers. note temp. of each) 
2-7 

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

Comment /Remedy: 

~ CJ CJ Were all chain of custody forms signed and dated? 

[=:] ~ CJ Were S<lfflple.s filtered at MSL? 

·c 

Sample condition(s): t,...,,,..,,:-.~-:, ... ··,.....,,..· ·. :--. -·-~:.:·...,.,...,:: ::.: :-· Ofher--(-~-in}:-------.-,] 

Container type: Other: 

Notes: 

C~-ed,-By---~--,~..,,c ... ¼"'l--1-.------------D-a-te/T--im_e_:_o_t.._~_/1fi-~-/.-0--/e.,_2._0 _____ _ 

SAMPLE PRESERVATION 

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

Random pH checked for ~107. of samples (use dip poper) Sample IDs: _____________ _ 

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

Somple(s) were preserved at MSL 

Type: c=J 0.2?. HNO3 

C=:J 0.57. HCI (Hg samples) 

c=J Refrigerate/Freeze 

Notes: 

Notes: 

Notes: 

Notes: 

~ --- StorogeShelf: ~--~-----

Lot# 

Lot# 

Batte/le Marine Scl1H1ces Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565 
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SAMPLE LOGIN 

✓ 

. ... S</ 

i P;.;c , f tc N or t i·;wl': S · 
j I ~ •, j !,:.; , • • :., ,- ' ! ' ·: . 

l .. -- . -- ·-- -·---- ... ···- ···-. 
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 J na 2981-360 ✓ other solid 

✓ ✓ 
J19K89 na 2981 -361 other solid 

✓ ./ 
J19K90 na 2981-362 other solid 

SOP#: MSL-A-001 

WCH AVS_SEM Chemistry Data Package, March 2010 

Baneue 
ri,~· B u .. l nCA !i .. ·•/ l1H IO'- •l t1 1 • 11 i 

------- -~ -- -- - - -- __J 

Stora e Location 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

Manna Sc,encas u ,oorawr; 

1529 West Saqu,m f3ay Roaa 

Sequ,m, Wash1ng10n 98382 

PH. (360) 68 1-4565 

Requested Parameters 

AVS-SEM-§ULFIogs; AVS~EM~ET~ 
(Cadmilfrn, Copper, Lead , Nickel, Zinc) 

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

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

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

Collection 
Date 

02/ 19/10 1.--

02/20/10 

02121, 10 

02121 ,10 

Page 1 of 1 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQ UEST RC-116-2084 I PJge l of l 

~ollec tor K\ i, -~ f1vv-v n 
ComoanY Contact Tcleollone /lio. Proiecl Coordinator 

Price Code 7C Ll .i Li T urn.irouud 
JOAN KESSNER .175-4683 KESS;s;ER. JH 

Proicc l Des il!nlltion Samolinl! Location SAF J'li o_ 15 Days 
Columbia River ComP<mem of the RCl3RA - Sediment \OOBC T/ G G '3c. 1.f I RC-l l6 

Ice <;: hcst N!)Dq .-- {I{)/ Field Lol!book No. 1 COA i\ lethod of Shiomen1 
EL- 1645 BESCRC6520 FED EX 

Shiooed To Offsile Prooertv 1"0. Bill of Ladine/Air Bill /lio. l?C,&:;4- ;;;;__;~ I 8183 Bauclk Marine Sciences NIA 

l'OSSIBL[ SAM l'LE HAZARDS/REJ\IARKS 

NiA Cool lei 4L 

Presen •ation 

Special Handling and/or Storage 
Type of Conta iner 

G 

NIA No. of Container(s) 
1 

Volume 
125g 

Sec 11cm( IJ tn 
Spccw 

SAMPLE ANALYSIS 
lnslOJCIIOOli . 

Sample No. l\lairix • Sample Daie Sample Time 

J1 9H40 ,Z'7f)/ _ -~5' OTHER SOLID c - / '1- Jo 1, 1. C, X 

CHAIN OF POSSESSIO"i Sign/Print /Ii :imes SPECIAL INSTRUCTIONS Matrix • 

Kch9,quishcd By/Rcmo"cd From IJatelT1mc , )' ,-. Received By/Stored In IC . 1-l.::.. nc ., -
Da1cff11nc (,P<> :>-S....1 

f <.... 6 .. , c, ., IL~- -z -- l<t ~i-1 /~ r:4(,. 1"'t_ ~ () !L1"I. 2 -l 'i-1 0 
(1) AVS · SEM - SULFIDES; AVS · SEM - METALS \Cadmium, Copp.or, LCJd. 1',cl,d. Zmq !iE• Sc..:urw r.t 

Rclmyu i,hed By/Removed horn ~ Datdl'unc){lJ/f 1/ 
Rcce,~~ ~NSON . Da1crr,rri!ff(J/f 

:,,0'":X.I.J 

F.AS LOCKF.D ,,A.GED /3][/ :il•SW , , 

~ ·----- , jJ r, W • \li.1~1 

Rclingu ishcJ ~ / Rem..-- · · ;J'--.....__ Da1e1Ti mc o/.::1/l O--()0 

Ruq By/Stored In Date/Time ,\ • A ll 

!-!AN AN JOHNS~ ) ,6_ U::a. • Un.m!»v...:, 

l>L" Dr-'TI L..i+--,b 

Relmqutshed By/Removed From Date/Time: ~ ,JI 
Date/Time T•Tw.r..c 

>T ;,r lor~_}U 
0 Yu-v() ,~ 'Ytl * Wipr ,. "7S1( h L"'L-....uJ 

Relinqui,hed By/Rcmovcll From Oa1c/Timc - ~ivcd By/S';;;rcll In Datcffimc 
Sampler unavailable 10 remove samples V• \.·cc, i.o'-'-

from con1r0Ued storage. Shipper removed '""°""' 
Relinqu ished By/Rcmovca r rnm DatelT,mc Rece ived By/Stored In Da1cffimc 

samples lrom storage location wing cuslod) 
ol samples lot $h1pment lo lab. 

LABOltATORY Recei ved By Tule DalCITmx 
SECTION 

FI NAL SAMPLE Disposa l Method Disposed By Da1c:ffime 
DISPOSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Dala Package, March 2010 



Washington Closure Hanford 2/2212010 1Q· 15·47AM P, ge I or 4 

Radiological Counting Facility 

Analysis Report for RCF23751 

J 19KC9 SAF RC-116 R00/1008C 2A-A 120 POLY BOTTLE 

GAMMA SPECTRUM ANALYSIS 

'.,ample Identification 

Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Faci lity 

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) 
Identi fication Energy Tolerance 

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

Sample Number 

• RCF23751 
: J1 9KC9 SAF:RC-116 RDD/1008C 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 

• PGTWHITE 
: Non Standard Geo 
: 3600.0 seconds 
: 3600.8 seconds 

: 0.02% 

. 3.00 
: 80 - 4096 
: 80 • 4096 
• 1 300 keV 

: 111712010 
: 1/17/2010 

Qualitative Only 
Non-Standard Geometry 

Calibrations for ~tcnninin1 sample activity m: 
geometry-specific. ThiJ .sample does not confonn 
10 one of 1hc cwnncly c:ilibrated geometries. 
Reported activities may differ from the acutal 
sample 3~tivity for this reason. 

: PGTWhite NonSTO Geom EffCal 011310 80398-238 

: 34819 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuc/lde Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 l.0 00 7 .15E+ OO 9 .6 3E-01 
X EU-155 0 . 367 

PB- 212 0.9 98 4 . 63E-Ol 5 . 0SE-0 2 
RA - 22 6d 0 . 9 43 3. 36E - 01 4 . 29E - 02 
TH- 232ci 0.9 96 4 . SOE-0 1 4 . 38E-02 
fJ-238d 0. 322 3. 22 E- 01LflDA- l . 48E-01 
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Washin1non Closure Hanford 
Collcc1or ~ / 

)C.M. Gt;\~ 
Proiect Desienation 

Co lumbia River Componcnl of the RC BRA · Sediment 

lccC.hcst 'i?o 9- DD I 

CHAlN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Comoanv Coniacl 

JOAN KESSNER 

Samoline Localion 
\00 BC 

field Loebool.: l\o. 
EL-1645-of 

Teleuhune l\u. 
375-4685 

ZA-A 

I COA 
!JESCRC6520 

Pruiccl Coordin,ilur 
KESS~ER, JH 

SAf No. 
RC-116 

1\lc1hod or Sbiomc111 
FED EX 

RC-116-2213 I P•gc l of l 

!'rice Code 7C Da1a Turn.,.rounJ 

15 Days 

Shiooed To OITsite Prooerrv l\o. Bill of L.-dinl!/ Air Bill l\ o. 
Banclle Marine Scicnc~s 

POSSIBLE SAM PLE HAZARDS/REI\IARKS 

NiA 

Sptcial Handling and/or Storage 
NIA 

NIA 

SAl\ll'LE ANAL \'SIS 

Sample No. Matrix • Sample Date 

J19KD7 2,t:J.y/, .:V-.J"i. OTHER SOLID 2-?..0- IO 

Prtserv:ition 

Type of Contlliner 

No. of Containcr(s) 

Volume 

Sample Time 

15' /.) 

C1Xil l 0 ~C 

G 

125g 

See itcm{I) m 
Sp«1ill 

lnstrucuon~. 

X 

~::--:C-;-II_A-:--1:-N-:0::-F_P_O_S:-:S-:-E_S_S_IO_N __ ;:;-:-:-;:;::-,---r.:-__:.S:.:;ig~n~/P~r~in:::l..:N~' a::;m:::e::.s _______ -,-__ ...j SPECIAL INSTRUCTIONS 
Rclinqu islml lly/Rcmoved F'J7/ Da1c{fi""7" Received By/Alored ln _ , , Date/Time) 

)l)..J"\ tu l1;:.o ..C:..a-~ 2.-lt>, (0 I/TO{) rtr eer {) ✓-:' /f'l, 2-2~- le) / {?:oo 
Relinquished Uyt_Rcmovc_d f rom , /\Da,crr,lr.:)/U-f. // {) Rcmved ~~ Daicrrimc 2/_zJ/tL; 

fAS ;.OCKW SlO~E (; • /~1 1/) SHA~ JOH~tJ /3,lJJ' 

Rclin<juishcd By/Removed Frum 

Rclinqu1sncd By/Removed From 

Rclmqu1shcd By/ Removed From 

LABORATORY Rcccivcd Uy 

SECTION 

FINAL SAMPLE Disposal Method 

DISPOSITION 

WCH-EE-011 

Datcrrunc: 

Date/Time , .... cc<:ivcd By/Stored In 

Da1crrimc: Received By/Stored ln 

WCH AVS_ SEM ChE:m1stry Data Package, March 2010 

D>tc/Timc 

Oa1e1Time 

Title 

(I) AVS · SEM ·SULFIDES.A \ 'S • SEM · METALS lC'admium. Copper, L<'1d, 1'icl.cl . Z1nc ; 

sampler unava,laole to remove ;amplcs 
"from·comrolled s10rage. Snipper removed 
~pies from slora~e location laking custody 
'of samples for shipment to lab. 

Disposed By 

Da1c/f1mc 

Da1c/T1me 

Page.; 1 oi 55 

SO-S..,;d 

Sl• :i~•-.: 
w-1,1,, . 1.n 
0-0.1 

l)!)-l) r .. m).)(..U 

OL• Dn..rnL+i-..u 
r -.ru.. ... 
'11. l• ""ipc 
1.- ~.....d 

v -,·c&,et,uo.•l 
X"'U\t.c, 



,·. 

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

Radiological Counting Facility 

Analysts Report for RCF23753 

r 

Sample Identification 
Sample Descriplion 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 

J19K71 SAF:RC-116 ROD/HTS JHTS33 1000ml POLY 

GAMMA SPECTRUM ANAL YS/S 

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

: 2.200E +02 grams 
: Default 

: 2/21/2010 12:55:00PM 
: 2/22/2010 10:20:38AM 

: Non Standard Gt.omelry 
: RCT 

Page I of 4 

r• Delecto, Name 

Geometry 

: PGlWHITE 
: Non Standard Geo 
: 3600.0 seconds 

Qualitative Only 
Non-Standard Geometry 

LNe Time 
Real Time : 3600. 7 seconds 

Dead Time : 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 : 1/17/2010 
Efficiency Calibration Used Done On : 1/17/2010 

Calibl'3tions for dctcnnining liample activity 3fe 

geometry-specific. This s:imple docs not conform 

tu une oflhe currently c.1libra:d gcomcfries. 
Reported ;1etivities may Jiffer from the ~cutal 

sample activiry for this reason. 

Efficiency Calibration Description : PGTWhite NonSTO Geom EtfCal 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 /_.,frW/r 3. saE-02 
PB-212 0. 711 4.75E-Ol 5 .91E-02 
RA-226d 0 . 885 2 . 97E -0 1 4.BlE-02 
TH-232d 0 .850 3 . 56E-Ol 5.68E-02 

X U- 23 5 0.544 
0-238d 0.318 5 . 32E-01 l .75E- Ol 
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Washin l;! ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2194 f P.ai:;t l v i l 

Collecto r 
~ i~e_ v c._1~ Vi 

Comoao \' Contact Teleohone l'i o. Proiecl Coordinator 
7C Dau T urnaro und 

JOAN KESSNER 375-4688 KESS l'- ER, J H Price Code 

l' ro iect Dcsiena tion Samolioe Loca tion SAF 1'0. 15 Days 
Columbia Ri ver Component of \he RCBRA - Scctimenl HTS J Hrs 33 RC- I 16 

Ice CCJDt/ -OD/ F ield Loebook No. I COA Method of Shiomenl 
EL-1645 llESCRC'6520 FED EX 

Shioocd To O ffs ire Prooem· No. Bill of Ladin l!IAir Bill 1'0. 
7qfJl ;2./d I 8t:;&3 Bauellc Manne Sciences NIA 

l'OSSIBLE SAMPLE HAZARDS/llEI\I ARh'.S 

NIA <..:.uul h) ,K' 

Prescr l',Uion 

T ype of Conta iner 
G 

Spi:cial Handling and/or S1orage 
NIA No. of Conlainer(s) 

I 

Volume 
I 25g 

Sec 11cm (I ) in 
Sp«i.l 

SAMPLE ANALYSIS 
lru trvc:UOn$. 

Sample No. Matrix • Sample Date Sample Time 

J19K89,Z9,?t ·3Cr/ OTHER SOLID ") . 1 
. , .• - I ( C (.'J ~-s- X 

CHAIN OF rosst:: SSION Sien/Print Names SPECIAL INSTRUCTIONS Matnx • 
Relin~u ishcd By/Removed from DaueJTi me \iJ0 Received By/Stored In f? '(-: ... , :,·C\ ... Da1c/fune \ q O C:: .:i ·S.... I h (J,:( ;"\ (,'\. ~~ . \J. . , 

! \ \ -· [ f\ ') ,~~ ( ( ; <-'-.. (~,. ·_·, . . .!.i-/ :-. ( I ) AVS - SEM - SULFIDES; AVS - SEM - METALS !C«lm1um, Copper, Lud, },, i- kel , Zin, I 
:il•Sc:J 1.1.c 1• 

Relinquished Uy/Removed from ~ Da1e/J' in.P.f'-t/ / /} 
Date/J'i1ff/l;f 

50-!wl.J 
Received B~~n _.)~ SI--Siwp 

f.AS i.OCK F: D sroiiGE O t ]..{fr, C:UAtJ~/11\ 1 11"\u~,r,....• - 3 4 1. W • Vt .ic:: 

(H),j 

Rcl inqu i,hed By/Re--'- "· "~~'/i RFr}U~t 1
" 

- - - • Dau;fTunc A - A¥ 

SHA!'IINAN JOH. ON /J,~ DS• Diwr. ~hi:h 

Ul "'~l~• 

Relinquished By/Removed f rom Date/Time 

~ o½~ /2..~ 
T- T1a.WC ,,,,.- \ili, Ja. W ipr 

L.td 
.,,Ii .:,.0 1 11 ... , c; .) I V ! ;>111,_i1 r 1C, ,1 IU IQ U . 

L--Liqw.J 

Relinquished By/Removed From Da1e/J'i mc Received By/Stored In Da1e/J'imc 
\' •\ Cj C'Q. U'-fl 

I Sampler unavailable 10 remove samp' X-OU:.:r 

rom CO/llrolled slorage Sh. ' ,es 
Rellnqu1shcd By/Removed From Da1c/f1me Received By/S1ored In Da1e,Time 5amples from stor · .,pper removed 

'---., •• ,. _ •• ~~~~~~,:~~ taking custody 

LABORATORY Rece ived By Tule Da1en-,me 
SECTION 

FINAL SAMPLE Disposal Me1hod 
DISPOSITION 

Disposed By Da1c.'Timc 

WCH-EE-011 
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Washing ton Closure Hanford 2122/2010 12:3511PM Page I of 4 

Radiological Counting Facility 

Analysis Report for RCF23754 

J 19K72 SAF:RC-116 ROD/HTS JHTS9 1000ml POLY 

GAMMA SPECTRUM ANALYSIS 

: RCF23754 Sample ldentilicallon 
Sample Descnption 
Sample Type 

: J1 9K72 SAF RC-1 16 ROD/HTS JHTS9 1000ml POLY 
. Non Standard Geo 

Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
OperatOf' 
Detector Name 
Geomet,y 
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 i;urrently calibrated geometrics. 
Rq,orted activit ies m:ay differ from the :acu1.1I 
sample activity for this reason. 

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

Sample Number : 34828 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide wt mean wt mean Comments 
Name Id Activity Activity 

Confidence (pCilgrams) Uncertainty 

K- 40 0.987 5. 23 E+OO 5. 19E-01 
CS- 137 0. 998 2 .40E-02 l.44E-02 

X EU-1 55 0.373 
l'B-2 12 1. 000 3 .6 0E - 01 2 .96E-02 
RA -226d 0.995 2. 91E- 01 2. 16E- 02 
TH-232d 0 . 9 97 4 . 44E-01 2. 69E - 02 
U-23 5 0. 543 l .84E-02 · 2 . 0lE-02 
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----·--- --

Washin(!ton Closure Hanford CHAIN OF CUSTODY/SAl\lPLE Al\...\L YSIS REQ UEST RC-116-2195 I P,i;e l of l 

ICollcclOr ) ~ b\,l ~ Comoan\' Con1ac1 Teleohone No. Proiec1 Coordinalor 
7C Dal~ Turn~round 

JOAN KESSNER 375-4688 KESSt-.ER, JH Price Code 

Proiec1 0esiena1ion Samoline Loca1ion JHf5'9 SAF l'io. 15 Days 
Columbia River Componem of 1hc RCBR,\ - Scdimen1 HTS RC- I 16 

Ice c7Jj°tJ - {£) / Field Loebook No. I COA Me1hod ofShiomen1 
EL-1645- ~I BESCRC6520 FED EX 

Shioocd To OITslte Prooertv No. Bill of L~dinl!/Air Bill 1'o. r;qeLJ ;:1}~) 8'-/$:3 Danelle Marine Sciences NIA 

l'OSSIBLE SAMPLE IIAZARUStREI\IARh:S 

NIA C O\l1 Lu -4C 

Presen·:11ion 

Type of Con1a i11 er 
G 

Special Handling and/or S1orai:e 

NIA 
I 

l'io. of Coo1~i11er(s) 

Volume 
l25t 

Sec 11cm (I) m 
Spec:a1 

SAMPLE ANALYS IS 
ln1ll\K:Uoa1. 

Sample No. Matrix• Sample Date Sampk Tune 

J19K90,2~/ -3~1 OTHER SOLID ';;f' 2-2.Ho lb ~4.r- ~ 
s-.. 2.,-2.1-1.:i 

CHAIN OF POSSESSION Si~n/Prinl Names SPECIAL INSTRUCTIONS Matnx • 

Rclmquishcd t::•movcd ~ D~:t" a?~foore~ tiLr Da1ciT11tl: 
s-; ·- k I l £_//.L.,,./ ·i -ZH I 'o ·. '-(() Z-ZI- to / I~ ' l(D (I) A VS • SEM · SULFIDES; A VS - SEM - METALS tCaJm,um, Copper, Lead. Sickel, Zinc) 

S• ~I 

:>E- Sc>J ,uc :l.l 

Relmqu1sheJ By,Removed From ~ Datcfi'in,2.4//{ Received By/S10..C..- • A Dal<;;~, .... WJ 
~S,..J.: 

S1• S~.-: 

Cf .. <:: •' l"'\f'"V::. ..... c- ·u ,r•f'r.:rD 3L/o SHANNAN JOHf\fsdN W•14 MU 
I ~ 

Relinquished By/L..,,~.,,,;\,r.., ,,, r--
Da1cCfir~t) g Rro~Sto~n 

Da1c/Timc A•All 

SHANNAN JrH4N<~ OS•On..rn ~ ..u 
OL • On..,nL...,..~ 

Rclmquish.:d By/Removed From Da1e/Tirnc: ..... 
~~~~ •~me 

T- T~ 

1W v- .. , .. \11. ipc-

./. (A" ~ t'C) I L-1 a.l .ud 

Rel inquished By/Removed From Dale/Time -
Received By/Stored In Datc/Tinv, 

Saffiple< una,a, a!J le 10 remo1e s.;mples \ • \ cpU.t....41 

from con1ro,led storage. Ship;>e1 remo, ea X-0,,,,, 

samples from storage location laking cuslod) 
Rd 1nqu1shed llyiRemoved From Dale/Time Recei ved By/S1orcd In Daic/Timc of samples for shipment lo /ab. 

LABORATORY Recei ved By Tule Datc/Tun.: 
SECTION 

FINAL SAMPLE Disposal Mc1hod Disposed By Da1c/T1mc 
DISPOSITION 

WCH-EE-011 
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WJshinglon Closure Hanford 2/22/2010 10: 16:23AM PJ iie I of 4 

Radiological Counting Facility 

Anaty5is Report for RCF23752 

J19H36 SAF :RC-116 R00/100BC 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 T~ 
Real Time 

Dead Time 

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

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

Sample Number 

: RCF23752 
: J 19H38 SAF:RC- 116 R00/100BC T100BC1J1 60g aG 
: Non Slandard Geo 

: 1.140E+02 grams 

: Default 

: 2/19/2010 4:20:00PM 
: 2/22/2010 9: 15:43AM 

: Non Standard Geometty 

: RCT 
: REGIE02 
: Non Standard Gt-o 
: 3600.0 seconds 
: 3629.8 seconds 

: 0.82% 

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

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

Qualitative Only 
Non-Standard Geometry 

Calibrations for delennining sample aciivity are 
geometry-specific. This sample doo:s OOI conform 

lo one of rile curTenrly calib<:»lcd geomc:too. 
Reported activ itin may differ from the xubl 
sample activity for this reason. 

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

: 34820 

INTERFERENCE CORRECTED REPORT 

Nuclide Nucllde Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 0 . 97 4 l. 07 E+ Ol l. 77E+ OO 
PB-212 0.711 4 . 43E -Ol 8 . 45E- 02 
RA-226d 0 . 612 3.89 E- Ol 8.SS E- 02 
TH-232d 0.8 47 4.16E-O l 8 . 0SE -02 
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LOG-IN CHECKLIST Reference SOf'# MSL-A-001 

Central File#: ZCzS' J Sample No(s): ~9 -~ 2. 
ProjectNome: t.<?A C/aU.v:c ~ 

Matrix: WP# 
Yes No 

CJCJ 
CJCJ 

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

USDA Samples (see Compliance Agreement Checklist) PM Verification: 

Filter Samples: A~nr: Entire sample Half of sample CJCJ 
CJCJ 
CJCJ 

Freue dry sample(s) - samples wdl be weighed and placed in ultrolow temp freezer (Login Lab) 

Special instructions: 

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

TO BE COMPLETEC> UPON SAMPLE ARRIV Al/LOG-IN 
Yes No N/ A Indicate in Appropriate Box 

Custody seal present Seal intact? YES NO CJ~CJ 
5ij0:CJ CJ Cooler temperature (acceptable range: 4tz•c or solids:frozen) 

(if multiple coolers, note temp. of each) 
"'i. I 

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

Comment /~emedy: 

SAMPLE PRESERVATION 

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

Random pH checked for ~107. of samples (use dip poper) Sample IDs: 

·c 

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

Sample(s) were preserved at MSL 

Type: [:=) 0.2% HNO3 

[=:J 0 .570 HCI (Hg samples) 

~ Refrigerate/Freeze 

-H, 

Notes: 

Notes: 

Notes: <t± 1 ..,. \:½4 g.­
Note.s: 

Com de ... ~~...:U-,o,ca,..:: _____ _ 
~f: 

Lot# 

Lot# 

Batte/le Marine Scienc9s Labs. 1529 W9st Sequim Bay Rd, S9quim, Washington 98382 PH: (360) 681-4565 
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SAMPLE LOGIN 
Project Manager: Brandenberger 

Date Received : 03/03/10 
Batch : 30 

Login Designee : McGahan 

·, . . . -/ v · 
Pa cific orthwest 

i ,.- I.' • ·. r"' ' ,,. "• :: ! 

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 ✓ na other solid 

SOP#. MSL-A-001 

WCH AVS_SEM Chemistry Data Package, March 20 10 

Baneue 

Storage Location 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

refrigerator ,n Hg Lab 

Requested Parameters 

Manne S:;,ences Laooratory 

1529 W&sr Seq1.um Bay ~oaa 

Soquim, Washington 98382 

Ph (360) 681--, 565 

Collection 
Date 

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

AVS-SEM-SULFIDES; AVS-SEM-METALS 02127110 
__.... 

(Cadmium, Copper, Lead, Nickel , Zinc) 

AVS-SEM-SULFIOES: AVS-SEM-METALS 
----02126/ 10 

(Cadmium. Copper, Lead, Nickel. Zinc) 

Page 1 of 1 

Pa;& 4ci of 55 



I -
\Vashinglon Closure Hanford CHAIN OF CllSTODY/SAMPLE Al\AL YSIS REQ UEST RC-11 6-22 19 I Pa&< l ui ' -

1Collec1or ~\~ fu ("'(!);__ 
Conioanv Co111ac1 Telcohont !\o. Pro iec1 Coord in.ilur 

Price Code 7C D.i t • 1 uru.roun!l 
JOAN KESSNER J75--l6XS KESS :--. ER. Jfl 

I 15 Days Pniiect Desienacion S:i moline Locatio n 
' °?A 

SAF No. 
Colurnb1a Ri ver Component of the RC BRA • Sediment 100 K V JI" kkL ..L...-,; L.. RC- 11 6 

Ice Cb"tLJL!-- ~,.... { 0- lJ Cf3 Field Lo11book No. COA l\ lethod of Shiument 
EL- lo45 13 ESCRC65 20 FED EX 

Shiooed To OfTsitc Prooerrv 1\o. Bill of Llldin l!f Air Bill :0-o. '7 q3 , J.<;;2-/ l/ S1~7 Bandle Marine Sc iences NIA :) 

POSSIBL E SAi\lPLI:: l·IAZ.AIWS/l{EI\IAllKS 

NIA Cool 10 -'C 
Prescn·atio n 

Type of Conlainer 
G 

!:>pedal Handling and/or Storage 
NIA No. of Con1aincr(,) 

I 

Volu me 
125g 

Sec llcmll ) m 
Spcc,oll 

SAMP LE ANAl.\'SIS 
l naU'\ICl10A a . 

Sample l\"o. Matn,c • Sample Dai~ Sample Time 

J19KF9 ..Z~J/~3~~ OTHER SOLID ~-2~-to JC:,oo X 

CIIAll'i OF l'OSSESSION Sign/Print 1'ames SPECIAL 11'STRUCT IOl'iS Matn x • 

Rdmqu1~h.:d By/Kcrnovcd from Datcffime l74u Kcc<i, ed By/Stored In 'i,. ~ '\ D31c!Timc \ 71{ Ci .'t• .>,..,. 

f2__ - {3e,,,, tn) "' ,rz._ fZ_ ? -!~- /o EIK /4( D /lb 7-l,'£$- (£.J 
(I) A \ 'S - Sl: M - SULI-IDE.S: A \ 'S - Sk:M - ME I AL~ :,:aJm,cm, Cu;ipcr. Lca.i. !'-1c,<1 . Ztn, I :::.i..•::,..J1:L ,-

Relinqui shed Uy.'Removcd From Date/fimc .'? ~/ )D DMfirri,/2// p 
~ ,-!touhtl 

Rccci\'cd By/S1or<d In ~-:, • .-1 .... 

fL.c; L OCK F. D SlOr-:O.GF n '1:.6() ID2u \,\ - "'• IC 
0---vJ 

Rcl1114u1shcd By/Removed Frnm Datc/Tirn,:.'"2, P-/ /-f) Kccm·ed ll y/Storcd In DawT11nc A•A ,f 

l©// Rt)X _ D:, • Ur-"l, -a 
UL" Or,jffit~ .. allo 

Rehnqu1Shcd ll yiRcrno\'cd From Datc:/Timc 
::~ ;;_::t;~ J, 0¾~;11; 33a 

l • T1~ 

r 
"H•,.·~ 
L· I -.._,.. 

Rd in4u1 shcJ OyJRc:movc<l from Da1e/l"un<: --- Daic/T,rne 
Samp;er unJ .a11 able to 1.;mo1e sam~1<: s V- ~,l'c .. :...ci 

Recc,vcd By/Stored In horn controlled storage. SO,pper remov.;J ).<iu,c-, 

samples from slorage local.on 1aking C.J,t J) 
Rchn4u1shc:l.l 8y; Kcmuvc::d From Da1cff1mc Rce<ivcd Dy/Stored In Da1cfTimc of samples for shipment 10 lab. 

LA BO llATO In' Received By Ti tle Ua1e.T1rnt: 
SECTION 

FINAL SAM PL£ D1Sposal Method Disposed By Datc,T1mc 
I OISl'USITION 

WCH-EE-011 
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Washington Closure Hanford 3/1/2010 9:56:16AM P,ge I of 4 

Radiological Counting Facility 

Analysis Report lor RCF23805 

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 
OPGrator 
Detector Name 
Geometry 
Live Time 

. Roal 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 G8')1Tletry 
: 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 

Cilibrations for determining s:unple 3C1ivity uc 
geometry-specific. This sample docs noe conform 
ro ooe of I.he cufTft>lly c:ilibnt1ed 11eomc1rics. 
Reported ac1ivi1ics may differ from the acutal 
S3mple ac1ivity for this rcuon. 

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

: 34984 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 0.962 8 . 54E+00 l . 84E+00 
X EU-155 0.380 

PB - 21 2 0 . 999 5 . lSE-01 8 . 95E-02 
RA- 226d 0.833 5 . 77 E- 0l l . 0lE - 01 
TH- 23 2d 0.849 3.65E-01 6.81E-02 
U- 238d @ 1.000 7. 44E-01 8 . 38E-01 
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Washington C losure Hanford CHAIN OF CUSTODY/SA!\IPLE Al\AL \'SIS REQ UEST RC-116-2147 I PJi C'. l o( l 

Collecto r 

~" \ ,-e ~'(<b"-
Comoanv Contact Teleohonc :"\o. Pro iect Coord inatur 

7C Data T urnHuunJ 
JOAN KESSNER J 75 -4688 KESS NER. JH Price Code 

Proiccl Des il!ua liou Sa~~i~~ T\Od---\ ~(,\--
SAF l\o. 15 Days 

Columbia Ri ver Cornpone111 of lhc RCB RA - Secl iment RC-I 16 

kc Chew / ~ H - lo- DD~ Field Loebook No. I CO . .\ ~le1hod or Sh iomcn l 
EL- 1645 Ul::SCRC6520 FED EX 

Shioocd To Offsile Prooerl\· No. Hill of Ladin!!/Air liill 1'o.1l q '.3 3 15!./l.J 87$; Ba ttellc Marine Sciences NIA 

POSSIBLE SAI\IPLE HAZARDS/REI\IARKS 

N ,'A Cool h) 4C' 
Presen ation 

Type or Conta iner 
G 

Special H an dlini,: a nd/or Swr ai,:e 

Ni, I No. or Con tainer(s) 
I 

Volume 
I 25~ 

~c c 11cm\\ ) 1n 

Spc:c1.a l 

SAMP LE Al'iAL\'S1S 
lns1n.1ctiooi 

Sample No. Matrix• Sample Date Sample Time 

J19JM0 2~511 · ~C.4 OTHER SOLID 7- - ? 7- /o /loo X 

C HAIN OF POSSESSION Sign/Print l'iarncs SPECIAL 11\STR UCTIO:'iS .\tatnx • 
Ri: li 11qui >hcd lly/Rcmovcd From Dat<nimc ·1 _yOO Received By/Stored In 'f<..., \) Cl (Y'\J Vl u ,r.:/Timc /(<x) )-Ml 

II . & m ,.... tt r? ?-n-/c cfK rc . .f n /2.-rL 2 -11 (u (I/ A \ .S - SEM - SUL FI DES. A \°S - SEM - META S :CaJm1um., Cupf><! r, Li: .J J , i"-, 1..: ~, :. Lin~: 
:, [ • :>(.J.l'! L f'.: 

Rdi11quished Uy/Removed From DatclJ""3 /2//l) Uatef fr '!J /2-J lo 
!,,J,--...:>,.J 

Received By/S1orcJ In ) r• !u,,Jac 

f.AS 1-0CKF.D STORAGE /ffit,,J I o?.7J Y> - '.l. ..i,c: 

.:-.111 

Rclrn4urshcd By/Removed From Dat.:/Ti n,gP/} (} ~•~IS!ored In Daren ·;me ,'II - A, ,; 

Jlx ';) 
.;:i, , [.; : ... n-, .:,o.. • ..;.~ 

UI -Dn .. : . .. ..,.. . .u 

Rel in4ui shed Uy/Removed From Datc/Time ~ 
~..ty/S:~ o¾'~d fimc 

T• la) ..:: 

....-". 
'~ ' - 1 

IJ. \ - \1,"'PC 

~ "m t,.5APi or sam;i.es 10r sn,prnen; 10 rc:o. L·L-.....J 

Rel inqui shed By/Removed From Da1d Timc Recci;ed By/S1ored In 
\ • \ ( i( L.a,),. . 

Datc/Trmc Samele, unava,1ao;e to remc,e , arr,~.~5 
)l.•~r 

r:om coolrolled s10,age. Shipper remc ,eo 
Rel1nqu1shcu By/Removed From Daic/Trn><: Rece ived Uy/Stored In Daid fimc samples from sro, age locat,on lak,ng cust~-0 I 

LABORATORY Rcccr vcd By Tnk 0Jtr: 1 1mc 
SECTION 

FINAL SAM PLE Disposal Me1h"d llrsposcJ By Da tc:"T 1mc 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 

~adlological Counting Facility 

Analysis Report for RCF23808 

J1 9KF7 SAF-RC- 116 

3/1/2010 12:02 :32PM 

M 0.> 'li~r\\o 
R00/100K ~ AKE TEST 3A 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 

Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

: RCF23808 y/ 5, 1 \i-l /O 
: J19KF7 SAF-RC-116 RD0/100KJ( INTAKE TEST 3A 
: Non Standard Geo 

: 1.370E+02 grams 
: Defau lt 

: 212eno10 4:oo:ooPM 
: 3/1/2010 11 :02:21AM 

Procedure 
Operator 
Detector Name 
Geometry 

: Non Standard Geometry 
: RCT 
: PGTWHITE 
: Non Standard Geo 
: 3600.0 seconds 

Qualitative Only 
Non-Standard Geometry 

Live Time 
Real Time : 3600. 7 seconds 

Dead Time : 0.02% 

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

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

Calibnlions foe determining sample Kbviry arc 

geomc1ry-spc<:ific:. Thus.ample does noc conform 
to one of lhc currently .:alibraled ,comclrieJ. 
Reported activllics may differ from the acutal 
sample activi ty for this reason. 

Efficiency Calibration Description : PGTWhita NonSTD Geom EffCal O 11310 80398-238 

Sample Number : 34988 

INTERFERENCE CORRECTED REPORT 

Nucllde Nuc/lde Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K- 40 0 . 999 9.35 E+ OO l . 47E+O O 
PB-212 0. 710 7 .89E- 01 9.39 E-0 2 
RA-226d 0 . 716 4. 61E-01 8. 33E- 02 
TH- 232 d 0.9 97 6 . 02E-01 8.21E- 02 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2241 I Pai;c l ~.- l 

t'olleclor r( / c &YYl)h Comoanv Con1ac1 Tekohone No. Pro iect Coordina lor 
Price Code 7C D,l .. Turn, ruu nd •-r ,e JOAN KESSNER 375-1688 KESS!'-ER, JH 

' 15 Days Proiecl Dcsienation Samoline Localloo SAF ·o. 
Col umbra River Component of lhe RCBRA - Sediment 300A-- _J ~O C> ,.._ RC- ll6 

Ice Chest fr°j {t J-f-~ ) C .- ()D'3, field Loebook No. I COA Method of Sbiomenl 
EL- 1645 BESCKC6520 fEDEX 

Shiooed To Offsite ProoerlV No. Bill of Ladine/.-\ir Bill 1\o. f](l 3 3 is44 zj;,sr; Ba11clle Marine Sc,~nces NIA 

POSSIBLE SAMPLE HAZAIWS/REMARKS . . -
NIA Cool 10 4C 

Preservation 

T)'pt of Container 
G 

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

I 

Volume 
125g 

Sc:c: 11cm (I) m 

Spcc ,aJ 

SAI\IPLE ANALYSIS 
lostnac:110 01 

Sample No. M .. :rix • Sample Dale Sample Time 

J19L04 2G)g/. f.3.L< OTHER SOLID 2--z~ -lo /5(:)6 X 

C HAIN OF POSSESS ION Sign/Print N.nies SPECIAL INSTRUCTIONS M.itrix • 

Rcli 11~uishcll Dy/Removed from Dalcffimc \ le.ex, Rccei\'ed By/S1urcd In (<... • ~ ,.yt.>., Darc:,T1111c 11.oa ,..,.,., 
r & r,,'7:1"- I(,_ n z -u~ . ic) P fi-S re P o /2-.rZ- -z -i., ·10 l l ) AVS - SEM - SULFIDES; A\'S - SE~I - MlTALS iCaanuum, Cop;xr, Lc .. d. /\1c~cl . Zinc ) ~ ~S.:'1-.T&.::;." 

Rdinqu1shcd Ry/Removed From Datc/TitnQ /2../. ;,..,~ 
Datcff~ 1:4~ :,(,-><,,,ol 

Rece ived By/Stored In !:J "':>W jt 

EAS I.OCKF.D STOP.AGEP }/ . '- .... ... 
Date/Tirr..'3£2/ (f \)'(JJ 

Relinqu ished By/Removed From RF()d ~ orcd In Datc/Trme ""'"" 
o3 D.S. - On.i. !>u! ..:.~ 

VL• On.u L..,...~ 

Relinqu ished By/Removed From Date/Time ( 
D ...-:.P1Jst ~ t:, t'{~Dale/Timc 

1 • 1~ 

/2 ~,..:£- ~ r" /~d 
.,_ I- Wipe 

L-L-..ll!J 

Relinqu ished By/Rcmo\'cd Frum Uarc/l ime - Refei\'cd By/Stored In Date/Tune Sami;lcr t.r.a,a.lable lo rerr,o,e samples 
\' • V r jCUUo.Jl:I 

x-o,,,., 
rorr. conrrolled s1orage Snippe 
. ample 1 - rremovea , 

k.chn4u1sncd Byt Rcmo'v'ed From Datcfrimc Rceci\'ed Ily/Stored In Date/Time ;, sa ~, ro~ SIO<age locallon taking CUSIGdy 
mp es or sh,pment to lao. 

LABORATORY Received By Tnlc Da1c/T1mc 
SECTION 

FINAL SAMPLE Disposal Method Disposed B) DJte/ T1mc 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 

Radiological Counting Facility 

J/1/2010 9:49:24AM 

Ana lysis Repon for 

Sample Identification 
Sample Descnption 
Sample Type 
Unil 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 

RCF23804 f-t 
J19JK8 SAF-RC-116 R001100H-Tl~ ) / ;.J /; 

GAMMA SPECTRUM ANAL YS/S 

: ~1~!:~~-RC-1 16 ROD/100H-T10~~ -S.J ·31 z_J I D 
: Non Standard Geo 

5.350E•02 grams 
: Default 

: 2127/2010 5:00:00PM 
: 3/ 112010 8:49:13AM 

ra"e I of 4 

Hu • Operator 
Detect01 Name 
Geometry 

: Non Standard Geomet,y 
: RCT 
: PGTWHITE 
: Non StandanS Geo 
: 3600.0 seconds 

Qualitative Only 
Non-Standard Geometry 

.. :·· . . Live Time 
Real Time 

Dead Time 

Peak Locate Threshold 

: 3600.8 seconds 

: 0.02% 

: 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 : 1/17/2010 
Efficiency Calibration Used Dona On : 1/17/2010 

Cnlibrations for determining samp£c activity u-e 

gcomctry-$J>CCific:. Thi, 5ample doca no1 conform 
to one of the cum:ntly calibrated geometries. 
Reported activities may Ji (fer from the acutal 
sample activity for this reason. 

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

Sample Number : 34983 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCllgrams) Uncertainty 

K- 40 0. 99 8 7 . 5 3E+O O 6 . 99E -Ol 
X EU- 155 0. 366 

PB- 212 0 . 99 9 2 . 58E -0 1 2.7 4E - 0 2 
AA-22 6d 0 . 8 85 2.lB E- 01 2 . 62£- 0 2 
TH-232d 0 . 99 8 2 . 32 E-01 2.61 E- 02 

X U- 235 0.5 48 
U-23 8d @ 0 . 99 3 2.37 E- 01 2 . 8 6E- Ol 
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I. 

LOG-IN CHECKLIST Rderence SOP# MSL-A-001 

Central File#-. .2/ ~ j Semple No(s)32_: -=.-;~=0: __ -_3._t.._:'.l_✓____ Batch: .3() 
Project Name: W/J Qo:;u..re. /;f..~o;::;/" Project Manager: ,6rCU'lkJ~c.,-"' 
TO ee cc,-Mlt.8¥B), M' P~OJllCT H ."".' ' '.: - .. ~ ~ fo orrjvqf wt.a pouiblc) 

Matrix: WP# 
Yes No 

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

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

CJ CJ Filter Sample.s: I ' ' Hntl~ s.am~le Half of sample I Afflt>Un:r: 

c=J CJ Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lob) 

CJ CJ Special instructions: 

Sample Preservation Instructions: 
'"'Su LIMS for archive/disposal information.,. 

TO BE COMPLETED UPON SAMPLE ARRIV Al/LOG-IN 
Yes No N/ A Indicate In Appropriate Bax 

CJ 00 CJ 
:rLJ,O CJ 

Sample condition(s): 

Container type: 

Custody seal pre.sent Seal intact? YES NO 

Cooler temperature (acceptable ronge: 4t2•c or solids:frozen) 

(if multiple coolers. note temp, of each) 

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

Comment /Remedy: 

Were g!f chain of custody forms signed and .dated? 

Were samples filtered at MSL? 

ff•'.]€ y: :::. ~er(~~ 

, , ,~-~Pt,~,'.~ : "4,, ~ . ' Other: 

!>ate/Time: O ¾3:&o 

Somple(s) were prr.sei:ved prior to arrival at MSL (noted on CoC / Sample/ per PM Instruction ) 

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

·c 

CJ 
CJ 
CJ m 

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

Somple(s) were presuved at MSL 

Type: [=:J 0.27. HNOJ 

C:J 0.57. HCI (Hg samples) 

~ Refrigerate/Freeze 

Comple 

Notes: Lot# 

Notes: Lot# 

Notes: 

Date/Time: 
0 %,to 

BatteHe Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98382 PH: (360) 681-4565 
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