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BA TTELL E MARINE SCIENCES LA BORA TORY 
1529 W. Sequim Bay Road 
Seqwm. WA 98382 Project: Washington Closures Hanford AVS,SEM SDG021010. 02 181 0. 022510 . and 030310 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Dry AVS SEM Cd SEMCd SEM Cd SEM Cu SEM Cu 
SPONSOR BATTELLE SDG Weight Batch ID ' µmole/g µg L µgig µmole/g µg 'L µg g 

J19JB2 2981-351 r1 SDG021010 79.5 021B10AVS 0.524 13.3 1 62 0 0144 79 0 9 58 
J19JB2 DUP 2981-351 r2 SDG021010 79.5 021810AVS 0.748 11 0 1 OB 0.00961 64 .0 6 29 
J19JB1 2981-352 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 
J19JP0 2981-354 SDG02 1810 81 .8 021810AVS 0.0087 U 5.84 0 341 0.00303 34 9 2 04 
J19K94 2981-355 SDG021810 87 3 021810AVS 0.0119 U 1 78 0.142 0.00126 18.9 1.51 
J19K93 2981-356 SDG021B10 84 .2 02 1810AVS 0.0546 2.59 0 231 0.00206 38 .3 3.42 
J19K25 2981-357 SDG021810 82.9 02 1810AVS 0.0780 5.47 0.367 0.00327 50.1 3.37 
J19K24 2981-358 SDG021B10 86.8 021810AVS 0.0683 2.94 0.191 0.00170 51 .2 3.33 
J19H40 2981-359 rl SDG022510 78.1 022610AVS 1.53 9.02 1.42 0.0126 15.7 2.46 
J19H40 DUP 2981 -359 r2 SDG022510 78 .1 0226 10AVS 1.53 9.50 1.47 0.0131 14 .1 2.18 
J19KD7 2981-360 SDG022510 74 .9 0226 10AVS 0.433 2.87 0.580 0.00516 11 .9 2.41 
J19KB9 2981-361 SDG022510 74 .3 0226 10AVS 0.157 2 99 0.358 0.00318 24 .8 2.96 
J19K90 2981-362 SDG022510 76 .7 022610AVS 0.0561 6 43 0.581 0.00517 98 .9 8.93 
J19KF9 2981 -363 SDG030310 77 .5 031010AVS 3.20 12.4 1 33 0.0118 60 4 6.49 
J19JM0 2981-364 SDG030310 77.4 03 1010AVS 0.352 1.44 0 362 0.00322 35 .9 902 
J1 9L04 2981-365 r1 SDG030310 61 .3 03 1010AVS 26.5 2 36 0 564 0.00502 20.4 4.87 
J19L04 DUP 2981-365 r2 SDG030310 61 .3 031010AVS 29.4 3 42 0 663 0.00590 28 7 5.56 

Average · 78.6 

Detec11011 L11111t (mean used for AVS) 0.0185 0 0530 0.00536 0 0000-177 0 364 o.o36a 

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

Summary 

WCH A S_SEM Chemis try Data Package . March 2010 
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BA TTELLE MARINE SCIENCES LABORATORY 
1529 W. Seqwm Bay Road 
Sequim. WA 98382 Project: Washington Closures Hanford AVS/SEM SDG021010 , 02181 0, 0225 10, and 03 310 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Dry SEM N1 SEM N1 SEM I SEM Pb SEM Po SEM Pb 

SPONSOR BATTELLE SDG Weight Batch ID ' µg/L µ g µmole g µg,L u; g µmoie g 

J1 9JB2 298 1-351 r1 SDG02 1010 79 .5 021810AVS 15.9 1.89 0 0321 178 21.5 0. 104 
J1 9JB2 DUP 2981-351 r2 SDG02 1010 79 .5 021810AVS 14 7 1 41 0 0240 156 15.3 0.074 
J19JB1 2981-352 SDG021010 87 .0 021 810AVS 14 .3 0.958 0.0163 41.5 2.84 0.0137 
J19JP1 298 1-353 SDG021810 86.5 021810AVS 16.8 1.18 0 0200 139 9.87 0.0476 
J19JPO 2981-354 SDG02 181 0 81 .8 02 1810AVS 21 .2 1.22 0.0207 79 .9 4 65 0 0224 
J19K94 298 1-355 SDG021810 87 .3 021810AVS · 9.44 0.730 0.0124 48 .1 3.83 0.0185 
J1 9K93 2981-356 SDG02 181 0 84.2 02 1810AVS 13.3 1.16 0.0197 102 9 07 0.0-138 
J1 9K25 2981-357 SDG021810 82 .9 021 81 0AVS 32 .5 2 16 0.0368 11 0 7.35 0.0355 
J19K24 298 1-358 SDG021810 86.8 0218 10AVS 35 4 2.28 0.0389 80 .3 5.21 0.0252 
J19H40 2981-359 rl SDG022510 78 .1 022610AVS 7.77 1.17 0.0199 44 .5 6.95 0.0336 
J1 9H40 DUP 298 1-359 r2 SDG02251 0 78 .1 022610AVS 7.97 1.18 0.0201 47 .8 7.36 0.0355 
J19KD7 2981-360 SDG022510 74 .9 022610AVS 8.27 1.60 0.0273 27 .7 5.56 0.0268 
J19K89 2981 -361 SDG022510 74 .3 022610AVS 13.1 1.53 0.0260 58 .9 7.02 0.0339 
J19K90 2981-362 SDG022510 76 .7 022610AVS 36.2 3.24 0.0552 232 20.9 0.101 
J19KF9 2981-363 SDG030310 77.5 03 1010AVS 17 .8 1.87 0.0319 11 9 12.8 0.0617 
J1 9JMO 2981-364 SDG030310 77.4 03 1010AVS 3.33 0 754 0.0128 97 .2 24 4 0.11 8 
J1 9L04 298 1-365 r1 SDG030310 61.3 03 1010AVS 13.5 3.16 0.0538 42.8 10 2 0.0492 
J19L04 DUP 2981-365 r2 SDG030310 61 .3 031010AVS 18.7 3.57 0.0608 50.9 9.83 0.0474 

Average: 78.6 

Detection L11n11 (mean used lor AVS ) 0.0630 0.0100 0 000170 0.0260 0 00263 0.0000127 

1 
Batch ID includes ICP-MS analysis batch 0310 10-6100 

Summary 

WCH AVS_ SEM Chemistry Data Package , March 2010 
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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 ID % Dry 
SPONSOR BATTELLE SDG Weight 

J1 9JB2 298 1-351 r1 SDG02 1010 79.5 
J1 9JB2 DUP 2981-35 1 r2 SDG02 1010 79.5 
J1 9JB1 298 1-352 SDG02 1010 87.0 
J19JP1 2981 -353 SDG02 1810 86.5 
J1 9JP0 2981-354 SDG02 1810 81 .8 
J19K94 298 1-355 SDG02 181 0 87 .3 
J1 9K93 298 1-356 SDG02 181 0 84 .2 
J19K25 2981 -357 SDG02 1810 82.9 
J1 9K24 298 1-358 SDG02 1810 86.8 
J19H40 298 1-359 r1 SDG0225 10 78.1 
J1 9H40 DUP 2981-359 r2 SD G02251 0 78.1 
J1 9KD7 298 1-360 SDG022510 74 .9 
J19K89 2981-361 SDG02251 0 74 .3 
J19K90 2981-362 SDG02251 0 76.7 
J1 9KF9 298 1-363 SDG030310 77 .5 
J1 9J M0 298 1-364 SDG030310 77.4 
J19L04 2981-365 r1 SDG03031 0 613 
J19L04 DUP 2981-365 r2 SDG030310 613 

Average: 78.6 

Detection L1m1t (mean used for AVS) 

Project : Washing ton Clos res H ntoro AVStSEM SDG 210 10, 02 181 0, 22 51 , and 030'.,10 

File#: 2981 
Molar Ratios of AVS to Total SEM Metals 

AVS I:SEM Metals Excess Metals 

Balch ID 1 
µmole/g µmole/g Present tY or l 

021810AVS 0 524 2.30 y 

021810AVS 0 748 1.81 y 

021810AVS 0.0103 0.287 y 

021810AVS 0.0294 0.502 y 

02 1810AVS 0.0087 1 0 604 y 

021810AVS 0.011 9 0.283 y 

021810AVS 0.0546 0.569 y 

02 1810AVS 0.0780 0.879 y 

02 1810AVS 0.0683 0.542 y 

022610AVS 1.53 1.63 y 

022610AVS 1.53 1.72 y 
022610AVS 0.4 33 1.20 y 

02261 0AVS 0.157 0.739 y 

022610AVS 0.0561 1.28 y 

031010AVS 3.20 2.83 N 
031010AVS 0.352 1.49 y 
031010AVS 26 .5 1.25 N 
031010AVS 29 4 1.31 N 

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

Summary 

WC H AVS_SEM Chemis try Data Package , March 2010 
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BA TTELLE MARINE SCIENCES LABORATORY 
1529 W Seqwm Bay Road 
Seqwm. WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID % Dry 

SPONSOR BATTELLE SDG Weight Batch ID 1 

Detection Limit 

SEM An al!lti ca l B la nks 
ICB 03 1010-6100 
CCB1 031010-6100 
CCB2 03 1010-6100 
CCB3 031010-6100 
CCB4 031010-6100 
CCB5 031010-6100 
CCB6 03 1010-6100 

AVS B lanks 

Blank 02181 0 78.6 021 810AVS 
Blank 022610 78.6 022610AVS 
Blank 03 1010 78.6 031010AVS 

Mean Blank 

Reelicate An al:ts is Res ults 
J19JB2 2981 -351 r1 SDG02101 0 79.5 021810AVS 
J19JB2 DUP 2981-351 r2 SDG021010 79.5 02 1810AVS 

RPO 

J19H40 2981-359 r1 SDG022510 78 .1 022610AVS 
J19H40 DUP 2981 -359 r2 SDG022510 78 .1 022610AVS 

RPO 

J1 9L04 2981-365 r1 SDG030310 61.3 031010AVS 
J1 9L04 DUP 2981 -365 r2 SDG030310 61 .3 031010AVS 

RPO 

QC Summary 

WCH AVS_SEM Chem1s1ry Data Package, March 2010 

Project : Wasn,ngton Closures Hanford AVS, SEt,1 SDG021010 . 021810. 022510 ano 03 

File JI : 2981 

AVS SEl-.1 Cd SEt-.1 Cd SEM Cd Si:M Cu SEM Cu 

µmole/g µ~,L f'H µmo1e ·g µg 'L ~ ~ ~ 

0.0185 0.0530 0.00536 0.0000477 0.364 0.0368 

0.0530 U 0 364 U 

0 0530 U 0.364 U 

0.0530 U 0.364 U 

0.0530 U 0.364 U 

0.0530 U 0.364 U 

0.0530 U 0.364 U 

0.0530 U 0.364 U 

0.011 4 U 0.0530 U 0.364 U 
0.0200 U 0 0530 U 0.364 U 

0.0344 U 0.0530 U 0.364 U 
0.0530 U 0.364 U 

0.524 13.3 1.62 0.0144 79.0 9 56 
0.748 11 .0 1 08 0.00961 64 .0 6 29 

35¾ • 40¾ • 

1.53 9.02 1.42 0.0126 15.7 2.46 
1.53 9 50 1.4 7 0.0131 14 .1 2.18 

1¾ 4¾ 

26.5 2 36 0.564 0.00502 20.-l -l .87 
29.4 3.-1 2 0.663 0.00590 28.7 5.56 

10¾ 16¾ 

3 i0 

SEf,1 Cu 

~ U lt;~ 

0.000580 

0 151 
0.0&89 

41¾ · 

0 0388 
0 03-14 

12¾ 

0.0766 
0.0875 

13% 

Page 1 01 o 
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BA TTELLE MARINE SCIENCES LAB ORA TOR Y 
1529 W. Sequim Bay Road 
Seqwm. WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID % Dry SEM N1 SEM I 
SPONSOR BATTELLE SDG We1gh1 Batch 10 1 

µ9 L µ£! '~ 

Detection Li mi t 0.0630 0.0100 

SEM Anall,'.tical Bl anks 
ICB 031010-61 00 0.0630 U 
CCB1 031010-6100 0.0630 U 
CCB2 031010-6100 0,0630 U 
CCB3 031010-6100 0.0630 U 
CCB4 031010-6100 0.0630 U 
CCB5 031010-6100 0.0630 U 
CCB6 031010-6100 0.0630 U 

AVS Bl anks 
Blank 02 181 0 78.6 021810AVS 0.196 
Blank 022610 78.6 022610AVS 0,654 
Blank 031010 78.6 031010AVS 0 137 

Mean Blank 0.329 

Re12tica te Anall,'.SIS Resul ts 
J19JB2 2981-351 r1 SOG021010 79.5 021 81 0AVS 15 9 1.89 
J19JB2 DUP 2981 -351 r2 SDG021010 79.5 021810AVS 14.7 1 41 

RPO 

J1 9H40 2981-359 r1 SOG022510 78 1 022610AVS 7 77 1 17 
J19H40 DUP 2981-359 r2 SOG022510 78.1 022610AVS 7,97 1.18 

RPO 

J19LO-l 2981-365 rl 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 20 10 

Projec t: asnmg1on Cl 
File#: 2981 

SEM Po 

µmo1e.g ~L 

0.000170 0,0260 

0.0260 U 
0.0260 U 
0,0260 U 

0.0260 U 

0.0260 U 
0.0260 U 
0.0260 U 

0.186 
0.229 

0 247 
0.221 

0.0321 178 
0.0240 156 

29¾ • 

0 0199 4-l 5 
0.0201 47 .8 

1¾ 

0.0538 42.8 
0 0608 50.9 

12¾ 

sures rlanford A S Si:t.1 SDG021J1 u 0· 1d1 u, G2251J ar,J u3.:.:: i., 

SEt-.1 Pb SEM Po SEt,1 Zn 

µ ~ g µmo,., µ ] L 

0,00263 0,0000127 0.323 

0 323 LJ 
0 323 U 
0 323 U 
0.323 U 

0.323 U 
0.323 U 

0.323 U 

7 51 
19.2 

3 62 
10.1 

21 .5 0 1 -l 1 91 
15.3 0.0740 1076 

34¾ 

6 95 0 0336 645 
7,36 0.0355 692 

6¾ 

10.2 0 0492 3 1 
9,83 0.0474 385 

4¾ 

SEM Zn Sc:tll Zr 

,-J g ~ ,_. 11v t: J 

0.0327 0,000500 

1J1 U0 
105 1 oO 

22g,g 

89 7 1 5J 
105 4 1.ol 

6'h1 

6:i 7 1 07 
72 6 111 

4 "/o 

?a,;;c 2 .::, 1 0 
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BATTELLE MARINE SCIENCES LABORATORY 
1529 W. Seqwm Bay Road 
Seqwm, WA 98382 
/360) 681-4564 

SAMPLE ID SAMPLE ID •,a Ory 

SPONSOR BATTELLE SDG Weight Balch ID' 

Labora ton,: Control Samele Results 
LCS r1 021810 78.6 021 81 0AVS 
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 Concentra11on 

Percent Recovery 
Percent Recovery 

Labo raton,: Contro l Sam ele Results 
LCS r1 031010 78.6 031010AVS 
LCS r2 031010 78,6 031010AVS 

Blank 031010 78.6 03 1010AVS 
Spike Concenlra11on 

Percent Recovery 
Percent Recovery 

LCS03101 0 r1 78.6 031010-6100 
LCS031010 r2 78.6 03 1010-6100 
LCS031010 r3 78.6 03 1010-6100 

Mean Blank 
Spike Concenlra11on 

Percent Recovery 
Percent Recovery 
Percent Recovery 

Standaro Reference Materia l Data 
1640 Direct 031010 100 0310 10-6100 

Cert1f1ed/Reference Value: 
Range 

Percent Recovery 

QC Summary 

WCH AVS_SEM Chemistry Da1a Package , March 2010 

Projec t: Wash1n ton Closures Hanford AVS,SEM SDG021010, 0218 10, 02 
File#: 2981 

AVS SEM Cd SEM Cd SEM Cd SEM Cu 

µmole 'g µg1L µg,g ;Jmole g µg,L 

0 -187 
0.447 

0.0114 U 
0.508 

96¾ 
88¾ 

0.553 
0.474 

0.0200 U 
0.521 
106¾ 

91 ¾ 

0.515 
0.610 

0.0344 U 
0.521 

99¾ 
117¾ 

11 .2 11 .5 
10.6 10,8 
10.7 10.6 

0.0530 u 0.364 u 
10 10 

112¾ 115¾ 
106¾ 108¾ 
107¾ 106¾ 

23.5 89.0 

22 .79 85.2 
±0.96 ±1.2 
103¾ 104¾ 

510 , and 03031 0 

SEM Cu 

~;; g 
Sc:M Cu 

... mo.c; 

Pa;c 3 JI 6 
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---- - ------- ------------ ------------------ --- ----- -------

BATTELLE MARINE SCIENCES LABORATORY 
1529 W. Seqwm Bay Road 
Seqwm, WA 98382 Proiect: asnington Closures rlanford A 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Dry SEM N1 SEM N1 SEM I SEM Po ScM Pb 

SPONSOR BATTELLE SDG Weight Batch ID1 
µg L µg g µmolt: g µg L J 9 g 

Laboratorl/ Control Samele Results 
LCS r1 021810 78 6 0218 10AVS 
LCS r2 021810 78.6 021810AVS 

Blank 021810 78 6 021810AVS 
Spike Concen1ra t1on 

Percent Recovery 

LCS r1 0226 1 0 78.6 022610AVS 
LCS r2 02261 0 78.6 022610AVS 

Blank 022610 78.6 022610AVS 
Sp,kE: Conccn1ra11on 

Percent Recovery 
Percent Recovery 

Laboratoex Contro l Samele Results 
LCS r1 031010 78.6 031010AVS 
LCSr203 101 0 78.6 031010AVS 

Bla nk 0310 10 78.6 03 101 0AVS 
Spike Concentra11on 

Percent Recovery 
Percent Recovery 

LCS03101 0 r1 78.6 031010-61 00 10.9 11 .5 
LCS031010 r2 78.6 031010-6100 10 1 10.8 
LCS031010 r3 78.6 031010-6100 10.3 11 .2 
Mean Blank 0.329 0.221 

Spike Concentration 10 10 
Percen t Recovery 106% 113% 
Percent Recovery 97% 106% 
Percent Recovery 99% 110% 

Standa rd Rerert:nce Mattma l Data 
1640 Direct 031010 100 031010-6100 27 .6 28.2 

Cert1 fled1Reference Value 27.4 27.89 
Range ±0.8 :t0.14 

Percent Recovery 101 % 101 % 

QC Summary 

WCH AVS_SEM Chemistry Data Package , March 2010 

S,ScJ,.\ SDGG21G10 C21o lu u 251.j a :,u ~.ju.jiu 

Scr-.1 ?o Sc:1.1 Zn 

.;mo1eg ..i;; L 

59 9 
69 8 
57 0 

10 1 
5 -

100% 
119% 
94% 

56 6 

53 
:t1 .1 

106% 

Sc~I Zn Sehl Zr, 

J,i g Jn 0n:: ,_; 

Fa;t: 4 GI o 

Pa;c 9 of 55 



BA TTELL E MARINE SCIENCES LABORATORY 
1529 W Saquun Bay Road 
Seqwm. WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE 10 
SPONSOR BATTELLE SDG 

SEM Matrix Seike Recove r~ 
J19JB1 2981-352 SDG021010 
J19JB1MS 2981-352 MS 
J19JB 1MSD 2981-352 MSD 

Amount Spiked 
% Recovery, MS 
% Recovery, MSD 
RPO 

J19KD7 2981-360 SDG022510 
J1 9KD7MS 2981 -360 MS 
J19KD7MSD 2981-360 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery, MSO 
RPO 

J1 9KF9 2981-363 SDG030310 
J19KF9MS 2981-363 MS 
J19KF9MSD 2981 -363 MSD 

Amoun t Spike:d 
% Recovery , MS 
% Recovery , MSD 
RPO 

% Ory 

Weight Batch 10 1 

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

74 .9 031010-6100 
74 .9 031 010-61 00 
74 .9 03101 0-6100 

77.5 03 1010-6100 
77.5 031010-6100 
77.5 031010-6100 

1 
Batch ID includes ICP-MS analysis batch 03101 0-6100 

QC Summary 

WC H AVS_SEM Chemistry Data Package , March 2010 

Proiec t: asn1ngIon Closures Hantord A S,SEIA SOG021 010, 218 10. 
File #: 2981 

AVS SEM Cd SEM Cd SEM Cd SEM Cu 

µmolelg µg/L µg g µmoletg µg.L 

2 00 34 5 

23 1 441 
23.7 437 

20 400 
106% 102% 
109¾ 101 ¾ 

3% 1% 

2 87 11 .9 
24.2 33.3 
23.7 33.0 

20 20 
107% 107% 
104% 105% 

3% 2% 

12.4 60.4 
33.2 471 
32.9 476 

20 400 
104% 103% 
103% 104% 

1% 1% 

510, ano 03iJ31G 

ScMCu 

~' g 
ScM Cu 

,Jmo,.,.g 

Pz.;;e 5 016 
Pz.£;" 10 of 55 



BA TTELLE MARINE SCIENCES LAB ORA TORY 
1529 W Seqwm Bay Roaa 
Sequim. WA !:!8382 
/360) 681-4564 

SAMPLE ID SAMPLE ID 

SPONSOR BATTELLE SDG 

SEM Matrix SE!ike Recover!i 
J19JB1 2981 -352 SDG021010 
J19JB1MS 2981 -352 MS 
J1 9JB1MSD 2981-352 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

J1 9KD7 2981-360 SDG022510 
J19KD7MS 298 1-360 MS 
J19KO7MSD 298 1-360 MSD 

Amount Spiked 
% Recovery , MS 
% Recovery, MSO 
RPO 

J1 9KF9 2981 -363 SDG030310 
J1 9KF9MS 2981 -363 MS 
J1 9KF9MSD 2981 -363 MSD 

Amounl Spiked 
% Recovery , MS 
% Recovery , MSO 
RPO 

% Dry 

Weight Batch ID 1 

87 0 03 1010-61 00 
87 .0 03101 0-6100 
87 .0 031010-6100 

74 .9 031010-6100 
74 .9 03101 0,6100 
74.9 031010-6100 

77.5 0310 10-6100 
77.5 03101 0-6100 
77.5 031010-6100 

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

QC Summary 

WCH AVS_SEM Chemistry Data Package , March 2010 

SEM N, SEM N, 

µg."L µgig 

14 .3 
34 .5 
35.8 

20 
101 % 
108% 

6% 

8.27 
28.8 
27.5 

20 
103% 

96% 
7% 

17.8 
38.1 
38.8 

20 
102% 
105% 

4% 

Project: Washington Closures rlanfora A S SEI.I SDGu2 1 10 u2H;; c, 02251 and - :;., :, ·,.:; 

File#: 2981 

SEM N1 SEM Pb SEM Pb SEM Po 

µmole/g µg L µ; g .J ff\01€: 9: 

41 .5 
452 
453 

400 
103% 
103% 

0% 

27 .7 
440 
445 

400 
103% 
104% 

1% 

119 
539 
534 

400 
105% 
104% 

1% 

SEl,1 Zn 

Jg L 

217 
622 
626 

400 
101 ¾ 
102% 

1% 

366 
774 
776 

400 
102% 
103% 

0% 

1604 
2003 
2035 

400 
100% 
108% 

8% 

Scl.1 Zn Scl,I Zr, 

J~ ~ .J rr,.:, c : 

Pa;;c o J i ci 

Pa;;c 11 Gi 55 



BA TTELLE MARINE SCIENCES LABORATORY 
152!J W Seqwm Bay Road 

Project: Washing ton Closures Hanford A S/SEM SDG021010 , 021810. 022510. ana 030310 

File#: 2981 
S&qu1m. 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% 
Duplica tes <25% RPO 
Not Applicable/Available (note: precision on SEM data is only calculated after SEM ratio is applied ) 
Not detected at or above MDL; MDL reported 

WCH AVS_SEM Chemistry Data Package, March 20 10 Pa;c 1 0; 55 



BATTEL LE MARINE SCIENCES LABORATORY 
1529 W. Seqwm Bay Road 
Seqwm, WA 98382 Project : Washing ton Closures Hanfora A S/SEM SDG021010, 021810, 0 2510, anu 03u310 

(360) 681-3650 File #: 2981 

Extracuon AVS Analysis SEM Analysis Suggesteo 1.; cay HT EACccUcU D1 A 

SPONSOR ID MSL ID Batch ID Receipt Date Collection Date Date Date Date holding Time E,(p1reo Da,s 

Blank 021810 2/1 8/2010 2/1 8/2010 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 2/1 8/2010 2/18/2010 03/10/2010 02/19/2010 -1 

J19JB2 DUP 2981 -351 r2 SDG021010 2/ 10/2010 02/05/2010 2/18/2010 2/1 8/2010 03/10/2010 02/19/2010 -1 

J19JB1 298 1-352 SDG021010 2/ 10/2010 02/05/2010 2/18/2010 2/1 8/2010 03/10/2010 02/19/2010 -1 
J19JP1 2981-353 SDG021810 2/ 18/2010 2/14/2010 2/18/2010 2/1 8/2010 03/10/2010 02/28/2010 -1 0 
J19JP0 2981-354 SDG021810 2/18/2010 2/14/2010 2/1 8/2010 2/1 8/2010 03/10/2010 02/28/2010 -10 
J19K94 2981-355 SDG021810 2/18/2010 2/15/2010 2/18/2010 2/1 8/2010 03/10/2010 03/01/2010 -11 
J19K93 2981-356 SDG021810 2/1 8/2010 2/15/2010 2/1 8/2010 2/18/2010 03/10/2010 03/01 /2010 -1 1 
J19K25 2981-357 SDG021 810 2/ 18/2010 2/12/2010 2/1 8/2010 2/18/2010 03/10/2010 02/26/201 0 -8 
J19K24 2981-358 SDG021810 2/ 18/2010 2/12/2010 2/1 8/2010 2/1 8/2010 03/10/2010 02/26/2010 -8 
J19H40 2981-359 r1 SDG022510 2/25/2010 2/1 9/2010 2/26/2010 3/1/2010 03/10/2010 03/05/201 0 -7 
J19H40 DUP 2981-359 r2 SDG022510 2/25/2010 2/19/2010 2/26/201 0 3/1/2010 03/10/2010 03/05/2010 -7 
J19KD7 2981 -360 SDG022510 2/25/2010 2/20/2010 2/26/2010 3/1/2010 03/10/2010 03/06/2010 -8 
J19K89 2981 -361 SDG022510 2/25/2010 2/21 /2010 2/26/2010 3/1/2010 03/10/2010 03/07/2010 -9 
J19K90 298 1-362 SDG0225 10 2/25/2010 2/21 /2010 2/26/2010 3/1/2010 03/10/2010 03/07/2010 -9 
J19KF9 2981-363 SDG030310 3/3/2010 2/28/2010 3/10/2010 3/1 1/2010 03/10/2010 03/14/2010 -4 
J19JM0 2981-364 SDG030310 3/3/2010 2/27/2010 3/10/2010 3/11 /2010 03/10/2010 03/13/2010 -3 
J19L04 2981 -365 r1 SDG030310 3/3/2010 2/26/2010 3/10/2010 3/11 /2010 03/10/2010 03/12/2010 -2 
J19L04 DUP 2981-365 r2 SDG030310 3/3/2010 2/26/2010 3/10/2010 3/11 /2010 03/10/2010 03/12/2010 -2 

Summary Dates Page: 1 oi 1 
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PROJ ECT: 

PARAMETER: 
LABORATORY: 

MATRIX : 
SAMPLE CUSTODY 
AND PROCESSING: 

QA/QC NARRATIVE 

Washington Closures Hanford AVS/SE M SDG021010 , SDG02 18 10. SDG022510 , and 
SOG030310 
Acid Volatile Sulfide (AVS) and Simultaneously Extracted Metals (SEM) 
Pncific Northwest National Laboratory (PNNL) operated by Battelle. Marine Sciences 
Laboratory (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 cond ition . Samples were assigned a Battelle Central 
File (C F) identification number (2981) and were entered into the MSL sample tracking 
and project management system . 

SAMPLE PROCESSING INFORMATION: 

METHODS: 

MSL Code: 

Description: 

Collection dates 

Laboratory arrival date 

Cooler temperature on arrival 

AVS Extraction Oates: 

AVS Analyses Dates: 

SEM Ana lyses 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 vola tile 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 el 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 su lfide 
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 el al. 1987). In the presence 
of excess sulfide, most of the reactive metal wil l form insoluble metal sulfides. The AVS 
becomes an indicator of the ratio of available sulfide to the SEM metals and allows the 
parti tioning of free aqueous phase metal and solid phase metal in sediments . The five 
divalent metals (Cd, Ni, Cu , Pb and Zn) form metal sulfide complexes. If the molar ratios 
of the SEMs are greater than that of the AVS, the excess fraction of the meta ls may be 
considered to have a high potential for bioavailabi li ly. 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 Spectromelry (ICP-MS) in accordance with Battelle SOP MSL-1-022, 
Determination of Elements in Aqueous and Oigestate Samples by ICP/MS. The analysis 
guidelines for this procedure are adapted from USEPA Method 1638 Determination of 
Trace Elements in Ambient Waters by Inductively Coupled Plasma-Mass Spectrometry. 
The SEM metal solution concentrations are determined in units of µg/L and then 
converted to µg SEM/g of sediment extracted for AVS. These data are further converted 
to µmole/g for each SEM metal. 

QA/QC Narrative Preparation SOP MSL-D-004 Page I o f J 
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HOLDING TIMES: 

DATA QUALITY CRITERIA 

QA/QC NARRATIVE 

rt1e suqgested hold ing time for AVS in sediment is 14 days per Battelle SOP MSL-C-
00 1. The holding time may be extended if the samples are frozen and the oxidized layer 
is removed prior to analyses. The suggested holding time is calculated from day of 
collection to day of extraction (preservation of the sulfide). All samples were analyzed 
within the suggested holding time. All samples were stored frozen from time of receipt to 
,1m1lys1s. 

DOC : 
Method 

Replicate Analytical Range of Achieved 
Analyte Method Spike Precisions MDL ' 

Recove (RPO) 

AVS s eectrometer 75-125% 525% 0.0185 l!mole/g 
SEM Cd ICP-MS 75-1 25% 525% 0.0530 f:!9/L 
SEM Cu ICP-MS 75-1 25% 525% 0.364 f:!9/L 
SEM Ni ICP-MS 75-1 25% 525% 0.0630 f:!9/L 
SEM Pb ICP-MS 75-125% 525% 0.0260 f:!g/L 
SEM Zn ICP-MS 75-125% 525% 0.323 f:!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 (MOL) 
as determined from the Annual MOL study. The MDLs were determined according to 
EPA's "Defin ition and Procedure for the Determ ination of the Method Detection Limit -
revision 1.11 " 40 CFR Part 136, Appendix B. The achieved MDLs for ICP-MS are an 
ord er of magnitude lower, however, the matrix of the SEM requires a 1 Ox dilution of the 
SEM solution and the achieved MOLs are adjusted for th is di lution factor. Data were 
evaluated and nagged 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 
wi th hydrochloric acid used to oxidize the AVS from the sediment matrix. Ni. Pb. and Zn 
were detected above the ICP-MS MOL 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 
re lative to the sample concentrations. The SEM analytical blanks for the ICP-MS 
indicate there was no laboratory contamination. 

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

A riverine water standard re ference material (S RM) 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 certi fied or refe rence values were 
within the method QC criterion of ±25% for all meta ls . 

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 calculated once the SEM metal concentra tions 
(µg/L) determined from th e ICP-MS are converted to a mass basis (µg/g) to account for 

QA/QC Narrative Preparation SOP MSL-O-004 Page 2 ot J 
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MATRIX SPIKE 
ACCURACY: 

REFERENCES: 

QA/QC NARRATIVE 

differences in sample mass extracted . Analytical precision was also assessed by the 
,m alyses of matrix spikes in duplicate . Precision of duplicate analyses was expressed as 
the relative percent difference (RPO) of replicate results . The RPO values were within 
the QC criterion of $25% for all parameters except one replicate pair for AVS 
(RPD=96%) and all SEM metals except Zn . The sample was very gravelly, making it 
clilficult 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 
uuplicate . 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%. 

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

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

Berry, W . J., Hansen, D. J ., Mahony, J. D., Robson, D. L., Di Toro, D. M., Shipley, B. P., 
Corbin . J.M. and Boothman, W . S. 1996. Predicting the toxicity of metals-spiked 
laboratory 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 Rickard , D. 1987. The chemistry of the 
hydrogen sulfide and iron sulfide systems in natural waters . Earth Science Review. 24:1-
42. 

ONOC Narrative Preparation SOP MSL-D-004 Page 3 of 3 
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SAMPLE LOGIN 
Project Manager: Brandenberger 

Date Received : 02/10/10 

Batch: 27 
Login Designee: McGahan 

I 

I Pc::.~i 1' '. ~- f .Jortnwes.: 
• '\ ;,., I • , t ~-- •!- ,· ... '-

[_ _____ -·- -- -------- - - -

Baueue 
. ,. ll 11 :1oi11 c .f a .~/ l rJ1u n o1 l1 u 11 

' --· - -- - - -~--- --· -- ft./ann1:: S 1c- 11;; r:: s aoora10r1 

1529 W1; s1 Sc .,,m Bay ~ oaa 

Sequim, \'asn,ng10n ~3332 

? r-/- (360) 681-4565 

Project Washin ton Closure Hanford 
Collection 

Date Sponsor ID Site Description Battelle Code 

J19JB2 na 2981 -3 51 

J 19JB 1 na 2981 -352 

SOP#.· MSL-A-001 

WC H AVS_ SEM Chemistry Data Package, March 20 10 

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) 

02,05/10 

02,05/10 

Page 1 of 1 
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Q __ 

' ' _\Vashin2ton Closure Hanford CHAIN OF CUSTODY/SAI\IPLE ANALYSIS REQUEST RC- I 16-2122 1 Pafc l o f ! I 

ICollc'ttor Comoa nv Contac t Tdeohone l'io. Prokc1 Coord inato r 
7C D a ta Tu rn a ruuud 

R (_ ___.. e__ + JOA N KESSN ER 3 75 -4688 KESSKER, JH Pri ce Cod e 

Proiect Oesienation Samoline Location SAf l'iu. 15 Days 
Columbia R ive r Component o f the RC BRA - Sed iment TI 00D2A RC - 116 

I 
~ 

lee Chesl No . C:. ~ Field Loebook No. COA l\leihod or Sbiome nt 

EL-1 645 -.o I BESCRC65 20 FED EX 

S hiuued To Offsile Prooerrv No. Bill or Ladin l!.iAir Bill i\o. 1qB3 7 5l-J '7 00'.lD Baudk Ma n n~ Sc ience, NIA 

POSSIDLE SAMPLE HAZARDS/RE!\IARKS 

NIA Cuo.11 LO ~C 

Preser\'a lion 

Type o r Co ntainer 
G 

Special Handlia1: and/or S1ora1:e .. 
NIA· • I 

No. o r Conuioer(s) 

:, Volume 
125g 

Sc-c 11em ( I ) in 

Spec1iiJ 

SAMPLE ANALYSIS 
lutrucuoru. 

·.> 

Sample No. Matrix • Sa mple Date Sample Time 

J19JB1 29P/ -3::>'? O THER SOLI D ff)· c.s - J 0 /~J.. 0 X 

.• 

CHAiN'OF POSSESSION Sign/Print Names SPECIAL ll'iSTRUCTIO!'iS Ma Ln x • 

Reli nquished By/Remo\'ed From l)a1c/Timc Received By/Stored 111 ~ - ~"t Date/Time O 
~.r Q_ r o~ -os--1 p ~- .___ 

0~ ·,'; s-; II ( I) A VS - SEM - SULF IDES; A VS · SEM - METALS (Cadmium, Coppcr, LcaJ , Nic Ld, Zinc I 
::» S.,,I 

r-._ ~ - 1,··7 tA':::> Rf~ I:) ~ •Sc-1!.:r.-r. 

1£A~•d;&c;;,·•orom $ 1 Datcrri~ \~ [ ID Reccive:~ J In~ Datc/T1rr,Q,/;q~J) 
~•S....l ...: 
!:>l•) :..J&c 

{''P,30 c: 1-1 tr:{1 Ol-i r-;::, u'N :D '-' - '4 u « 

Rclin4u:~- --- C, " •n-- J Datc/Tit6( 12'. f 10 
0"'-'• 

Recci vcdf!Q~ In Dale/Time A ·M 

C:P" :r-..,.r\ _1:-.. •, \_ l" ~.~- OS• Dn.rr, Sou.,h 

IJL - DnMn Lw...Ml,l 

Reli nquished By/RcmovcJ From Datc:ffimc I.._ ✓,:; ~ 03/,~a1c/Timc 
T--T,~w 

/d. 
., ... l•Wtf:>C 

~ _ , I cJCJ /Z~ Jl L•L~...1 

lldmquisheJ Uy/ llcmovcd from Date/Time - Received By/Stored In Da1c/Timc - · mo· e S<Jm~1es \ • V ~ a C: .. UUll 

sari,pler una•1a,1abl~ \J te • 110 eo X-<>uarr 
· e St,,ppt:r 1c1 v 

lrom controlled stora~ lion 1::.lung ~us:~~'. 
Relinqu ished By/Re moved From Date/Time Received By/Stored In Date/Time samp,es twm storage loca _ 

ot samoles tor shiom.int 10 lab. 

LABORATORY Received By Title Datc/Tmic 
SECTION 

FINAL SAMPLE Disposal Method Disposed By Dat<!Tune 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23675 

2/8/2010 11 :0S:13AM PJ"c I 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 RDO T100D2A River Sediment 60ml poly jar 
: Non Standard Geo 

Uni\ 
Sample Point 

Sample Size 

Facility 

Sample Taken On 
Acquisition Started 

Procedure 

Operator 
Detector Name 
Geometry 

Uva Time 
Real Time 

Dead Time 

: 6.100E+01 grams 

: Default 

: 2/512010 4 :20:44PM 
: 2/8/2010 10:0S:04AM 

: No,, Standatd Geometry 

: eswallac 
: PGTWHITE 
: Non Standard Geo 

: 3600.0 seconds 
: 3600. 7 seconds 

: 0.02% 

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

Energy Calibration Used Done On : 111712010 
Efficiency Calibration Used Done On : 111712010 

Qualitative Only 
Non-Standard Geometry 

Calibra1ion1 for dclennining sample ac1ivity are 
gcomelry-specific. This sample docs nol confo,m 
to ooe oflhe cu1TCndy calibrated g~ries. 

Reported activi1ies may diffff from !he acutal 
sample activity fix this reason. 

Efficiency Calibration Description : PGTWhite NonSTD Geom EtrCal 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 8.96E+00 2 . 33E+00 
PB-212 0. 709 5.57E-Ol l . 25E-0l 
AA-226d 0 . 614 3 . 63E-01 1. 39E-01 
TH-232 d 0 . 678 4 . 39E- 01 l. 35E-0l 
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• 
Washinl,!ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC- 11 6- :?l:?3 I Page 1 ua 1 

!Coll ec tor f. . /?c-; Nl)v-, 
Comoan,· Contact Teleuhone No. l'roicct Coordin,uur 

l'ric< Code 7C D.ita Turnaround 
JOAN K.ESS!\'ER 375-108 KESSt-,ER. JH ' 

Proiect Desienation Sa muliue Location Af 1'0. 15 Days 
Columbia River Component o f the RCBRA - ScJ, mcnt TI00DJA RC-116 

Ice Chest Nt~ Field Lu11book No. I COA l\lethod of Sbiument 
El.-1645 HESCRC6520 FED EX 

Shiuut!tl To Offsite Prooert v Nu. Sill of Ladinl!IAir l:lill Nu. 7q s 3 7sL/-1J 0010 Battelle l\.lannc Sciences NIA 
l'OSSIBLE SAI\IPL E HAZARDS/RDIARl\'.S 

NIA 
Pre,erntion 

Cou, lu •L 

Type of Container 
G 

S pecial Handling aud/ur S 1Ura 1:c 

Nl.4 No. of Container(s) 
I 

Volume 
I 25~ 

Sec llcm (llm 

Spcc1.U 

SAl\t l'LE AJ',ALYSIS 
lm~uom 

Sampk No . Matrix • S•mple Date Sample T ime 

J19JB2 ..2~ ..Lag OTHER SOLID z- 5 - 16 /5 °36 1'-

CHAIN Of POSSESSION Sign/Print Names SPECIAL INSTRUCTIO:--S M .. tnx • 

l(cl?ui&t ~1~ved Fro1l2_ (/5 Oaic/f,me \ l o o Received By/Stored In ~ . 1.:S,:,('(O '\ Da11:IT1mc (lo, o 
~ • !)vo l 

c -s - lo 1-::-~ ') re~ D f-._,r?~ i - -.; lu (I) AVS · SEM · SULFIDES, A\'S. SEM - Mt:TA LS iCaJ11 11um, Copper, Lc.J, r-.i.lcl. Z11i.J :,f •:,,,c.u,c ::.i 

l(~nr:~d ~ /~e~ v~ rom 9') Da1e1TimcQii: 
1~ Datc/Timc-0:, IL( { [ 

SO-:.ol .J 

Rccci~orcd h~ Sl• Saw,c ('y rfl .)..n \ill • 'l,l,.Mef . , , . . - . . ' , r . . 
CrvJ 

Rclinqu ishcdcl¼!Rcmo,cd,.Fro~atelT ini 1/t) 
Reft~s:~ 111 • 

- Da1c/T1me A ... AJ 

S/ 1.•. ~1 ~•~~1 _1(\U')i: r ::-.j ?:io 0)- 0:uiJ :>,,,,_. 
Ol•On,.-11l..1" ..,;!,, 

Rdmquished By/Removed From D>1CJT1me '--
~~In £ 

~ ldT,mc 
1- r,,,11 ... 

/Z 3( 
.... , . .... i;,c 

...-:: "'I,.._ C _L_ ~0/20 L • L --ikiJ 

Rct111quished Uy/Removed From Da1c:,T1mc ' - ed'1(y1s1ored In Da1elTimc . - V • \ c•u,. u..._ 
,.. • •- • • • • • r • • . ·- -- X~l 

,_s:.rnpler u.1ava, · b/e co remove sJmp.es 

Kchnqu,shcd By/Removed From DawT,mc: Received By/S1ored In Da1c/Timc .. om COnt:cued slorage Shipper ran i<J.eJ 
sam.,1es from s torage lo,;at,on la,w.g c.us1,x1• 
"' C'll"TH"\ .. ~ ": Irv ch,nM.o.-. , ' " ,:;a l-- ' 

LABORATORY Rcce,veJ U) Title D,1C1T 11nc: 
SECTION 

FINAL SAMPLE Disposal Method Disposed By Datc/finic: 
DISPOSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Data Package , March 20 10 Pa;c 20 ui 55 



Washington Closure Hanford 

Radiological Counting Facility 

Analysis Report fOf RCF23676 

2/8/2010 11 :47:36AM Page I uf 4 

J 19J94 SAF :RC-116 ROD T100D3A River Sediment 60g poly jar 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 

Sample Type 
Unit 

Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live nme 
Real nme 

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 

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

: 2.480E+02 grams 
: Default 

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

: Non Standard Geometry 
: eswallac 
: REGIE02 
: Non Standard Geo 

: 3600.0 seconds 
: 3600.4 seconds 

: 0 .01 % 

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

: 11/312009 
: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

C.Ll1brations for cktennining sample activity are 
geometry-spcc:ific. This sample does noc conform 
to one of the currently calibrated geometries. 
Reported activities may differ from the acutal 
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) Uncertainty 

K-4 0 0.995 5.SSE+00 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 .0 4E- 02 

X U-23 5 0.543 

WCH AVS_SEM Chemistry Data Package, March 2010 Page 21 of 55 



LOG-IN CHECKLIST 

Central File#: 2 ~?) Sornple No(s): .3.::F/- 55 2-
Project Name: /.l) ,,4 C /o.,-LJ./'~ //o4~ 

Reference S09# MSL-A-001 

Batch~~~ 6 er~~ 
Project Manager: 2. ;2 

TO BE COMP~£> &)' PllOJBCT IMNAStt~ (prior to omvol whetl possible) 

Matri x: WP# 
Yes No 

C:=J ~ Navy- type Project (require.s high-level sample tracking proc~ures) 

[:=J B USDA Somples (su Compliance Agreement Checklist) PM Verification: 

[==1 ~ - Fi lter Somples: I A~rif: ~ntire scm~le Holf of somple I 
~~"'" d'Y ,ample(,) - ,omple, will b< w<ighod •"" p~«d io ,ltco~• t,mp fruur (1.ogio U>b) 

CJ Special instructioM: cJ,.c,, I- /1 '( / {I,.( d ~r\ 
~ fl -., 

Sample Preservation Instn.,ctions: 
••see LIMS for archive/disposal information .. 

TO BE COMPLETE[) VPON SAMPLE A~RIV AL/lOG-IN 

Yes No N/A Indicate in Appropnat& Box 

r==JMJ C:J Custody seal present Seal intact? @ NO 

-£J C:J C:J Cooler temperature (acceptable range: 4t2"C or solids:frozen) lf. Q 
(if multiple coolers, note temp. of each) 

r==J C=:J m Project Manager notified of arry custody/login discrepancies (coolu temp, sponsor codes, etc) 

Comment /Remedy: 

'-£] CJ c=J- Were !ill chain of custody forms signed and dated? · 

S::~~i,S? Wu<•=~::--~ 
Container type: r+ ~:;; ~--w.1

0 

:: ... ~~ / 2. 3c) 

SAMPLE PRESERVATION 

5ampl~s) were preserved prior to arrival at MSL (noted on CoC / Sample/ per PM Instruction) 

Random pH checked for -107. of samples (use dip popu) Sample IDs: -------------

Type: 

Complete pH check required for project (usf! pH mf!ter and record on pH Record form) 

5ample(s) were preserved at MSL 

CJ 0 .2'1. HN03 Notes: 

CJ 0.5'1. HCI (Hg samples) Notes: 

fl Refrigeratf!/Freeze Notes: ~ ii-<., '* C - I r > 
Notes: 

Lot# 

Lot# 

Date/Time: ~~Q /Z30 

Batte/le Marine Sci9f!C8S 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 

! ... ~ _~; ;; 1' 

I . . I Pz.c1,; ,j .. ~~;,.~•-~;;:':=:~~ . 
I ---- - --- ·•-----·-- -

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 

Banelle 

Storage Location~ 

Prep Lab 130 

Prep Lab 130 

Prep Lab 130 

Prep Lab 130 

Prep Lab 130 

Prep Lab 130 

,\,ianne Sc,e1;ca s Lao ,acory 

1529 Wesc Seqwm Bay Road 

Sequ,m, Washmgcon 98382 

Prl. (360) 681 -4565 

Collection 

Requested Parameters Date 

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

AVS-SEM-SULFIDES; AVS-SEM-METALS 02i 14l10 
(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 02i15/10 
(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 02/15/10 
(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 02/12/10 
(Cadmium, Copper, Lead, Nickel, Zinc) 

AVS-SEM-SULFIDES; AVS-SEM-METALS 02/12/10 
(Cadmium, Copper, Lead, Nickel, Zinc) 

-•~~ ~ 6b ad,~ ~~,,01.'° 

Page 1 of 1 
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Washin1!ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQ UEST RC- I 16-2 155 J Page l o f l 

~o llec rn r f;' 6tclL Comoanv Contact Teleohone l'\o . P ro icct Coo rd ina tor 
Pr ice C ode 7C Dal• Turn arc.u nd 

a., j/1,\ JOA:--) KESSN ER 3 75-468~ K ESS N ER . JH 

Proiec t Desie nalion Sa 111oline Location SAF No. 15 Days 
Co lumbia Ri ver Co mpo nclll u f 1he RC 8RA - Scuimrnl l00 D T loo l)q RC-I 16 

lce Cl'tf_~ Field Loebook l'\o. I COA Method of Shioment 

_,,, - . EL-1 64 5 ~ 6 I llESCRCo520 FED EX 

Shiuucd To Offsite Prooert\' l'io. Bill of La dine/Air Bill ;l.u. r;o;g 3 qq4/J ;;t:jtr) 
13 a 11dle Mari ne Sciences NIA 

POSSIBLE SAMPLE II AZARDS/ REi\lARKS 

NiA 
Preservation 

Cool 10 •C 

G 
Type of Conta iner 

Spec ial Handlini,: and/or Storai,:e 

NIA No. of Containcr(s) 
I 

Volume 
125g 

Sc:c i1c:m(l)1n 

Spec..! 

SAMPLE ANALYS IS 
lrutrucuoos. 

Samp le No. M a1rix • Sample Da te Sample Time 

J 19JP12~~/ ·3$3 OTHER SOLID c -iL/-IO 15':'] 4 X 

C IIAI N OF POSSESS ION Sign/Prin t Names / SPEC IAL IJliSTRUCTIONS Mauix • 

Rci 11 14uishcd ,1t Clll:22 /1-- Da1~ 7 ~;tt;tt'L--ta; Da1crr1

1 (:...., Gt, •d , 2-1t1 /Tl~ z-1<1-16 n:15' ( I) AVS - SEM - SULFID ES; AVS · SEM - METALS iCadmtum, Copper. Lc.J, Sickel, Zmcl 
S• !,,ot, 

:,i.:-::ico:r.w:v 

Rd ini tshcd By/Removed From Datn~'I I IV Receive~ J Dattf1i~~ 

SO- S...hd 
:,1- :,1t.t.1v 

i:: I\<: 1 t'"lrvi:n C'.Tl'"'II:> ~r.F Jj /J J SHAN"'AN 1n7iMc:rn..r 
W•""' •wt 

Rc1tlqu1shed By/R~ : f; Da1~itr~ 17 f fL 
0--011 

Rerr:~orcd In Datcffirnc A•A1r 

SHANNAN JOHNS N /;l.._JJ.'? US-On.n1 ),i,, I ..J~ 

DL- On..m L",l,,IUb 

Rclin4u ishcd By/Removed f rom Date/Time Q / . A 

~51/e,4-07{.eft;;rrji 2-50 
T•T1Uue 

t:7 ~ 
Wl - \lo1p< 

l •Ltq1.lad 

Rel inqutshed lly/Rcmovcd f rom Daterr imc . -< Datcffimc S;;unpler unavailable lo remove S·JfTlil;es V- \.-c,ru.uon 

Received By/Stored In 
'.rom con1rolled storage. Slliµper rt,noveJ 

x~, 

Relinquished By/Removed From Daterr,mc Rce< ived By/Stored In Date/Time 
, ample~ from Sloragu IO,i>llOn td!Jng CUSICd 
of san ll),es for shipm,,nl 10 lab. Y 

LABORATORY Rccc1vcd By Tille Datcff1 111e: 
S ECTION 

FIN AL SAMPLE Disposal Method Disposed By Date/Tt mc 
m SPOSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Data Package, March 2010 Pag;; 2-l oi 55 



W;ishinglon Closure Hanford 2116/2010 1:48:26PM Page t of 4 

Radiological Counting Facility 

Analysis Report for RCF23730 

J19JN7 SAF:RC-116 ROD J100D9 River Sediment 60ml poly jar 

GAMMA SPECTRUM ANALYSIS 

: RCF23730 Sample Identification 
Sample Description 
Sample Type 

: J19JN7 SAF·RC-116 ROD J1 0009 River Sediment 60ml poly jar 
: Non Standard Geo 

Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
OperatOt' 

Detector Name 
· Geometry 

Uve Time 
. Real Time 

Dead Time 

: 6.200E+01 grams 
: Default 

: 2/1412010 3:30:00PM 
: 2/16/2010 12:40:56PM 

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

: 0 .01 % 

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 

Calibntio111 for determining sample ac;tivity are 
geometry-specific. This sample docs not confonn 
to one of tho cWRntly calibrated gcorne1ria. 
Reported ac1ivities may differ from the acutal 
sample activity for this re awn. 

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

Sample Number : 34711 

INTERFERENCE CORRECTED REPORT 

Nuclide Nucllde Wt mean Wt mean Comments 
Name fd Activity Activity 

Confidence (pC/lgrams) Uncertainty 

K- 40 0 . 998 l.06 E+ Ol 2 . 49E+OO 
PB-212 0 .71 0 6 . 44E - 01 l . 35E-01 
RA-226 d 0. 714 6 . 0B E- 01 l.32E-01 

WCH AVS_SEM Chemislry Data Package. March 2010 Page 25 of 55 



Wa~hinc.tun Closurt! Hanford CHA[N OF CUSTODY/SAMPLE ANAL YSlS REQ UEST RC-116-2154 I P•sc l u f l 

C ollec1or (\,\ ,.· A . t r-,.,-3 r"\ 
Conmanv Cou1ac1 Tdeohone No. Proitc l Coordi11a1or 

P r ice Code 7C Dara TuruHound :, JOAN KESSNER 375-4688 KESS!',;ER , JH 

l'roicct Ucsie n a ti on Samoline Loca lion S.-\f i'io. 15 Days 
Columbia Ri ver Componen1 o f1 hc RCBRA - Scd imenl 100D T!ccn"< Cf RC-116 

lccChes~,/Jr-::(. Field Loebook Nu. I COA Me th od of Shiomcn1 
F.L-1645 BESCRC6520 FED EX 

Shiuocd To OtTsile Prooertv No. Bill of L:idin!!/Air Bill i\o . '7qg ~ ~q41 SK!oJ' Ba11ellc Marine Sciences NIA 

POSSlllLE S.-\I\IPLE H AZA RDS/RE:\IARKS 

NiA C0u1 h>•K 
Pre,c rva tio n 

Special Handling anJ/or Storage 
Ty pe of C ontainer 

G 

NiA :-io. of Conta ine r (s) 
I 

Volume 
125g 

Sec ilem ( 11 HI 
Spec,.! 

SA1\IPL£ ANALYSIS 
lll.5lr\l.cuom . 

S.implc No. Matrix • Sample Da1e Sample Time 

J19JP0.2:;,g1. ssr OTHER SOLID 2_-/ '-j - /C 17/6 )<.__ 

CHA IN OF i'OSSESSION Sign/Prioi Names SPECIAL INSTRUCTIONS l\ l~tnx • 

Rdmqu1 ::i hcJ By/Ri:movcd From Da1crr1mc /'r!J $ 0 Rcccived 8ylS1orcdln I<. . lk-,~r. Daidfimc / ~s;.-o :-. •~ , {(_ &~ ,..._ ;, ~ r:, ? ·/ t/ -10 E A<; f\eP f\ rZ.!2 ? - / 1) - /( 
(I) AVS · SEM -SULFIDES; A\'S · SEM · METALS tC~J m1um, Copper, Lead, i\ick< , z ,ncJ 5l "X .J.Zs r~ 

Kc linquis hE1t\~oc~?o' STC??t~(o~ Q!if- Rece1vcd ~ •i~/7./ /0 )(;• S.., ,,d 

>l •> >' 

SHANNAf'J JOHNSON lL-4~ \Ii, - \,1,~r 

Rdin~u ishcd By/Remo~ on ~ effi~~ 
0-v,J 

Received By1S1orcd In Date/Time A " A ,r 

<;MANNAN JOHNSON t .... rfn V> ,,-- 7 )i - 1.>:\.r.;)..,1..J... 

o~-vrw;. u..~ 
Rclinqu1shcd By/Rcmovcu From Da1c/T1mc ' '<. 

~ ~cj(J- o~~ t~ 
T•l1b.ie 

v \l. l•\li.t,pe 

Samj)lcr una.-01lab11; to r~r.)O .e sam:>it:5 
L·Li.; ... id 

Rclin4uished Uy/Removed From Da1cffimt ~ 

11<.ccc19C"d By/SloredTn Date/Tim;: 
\ •WC'.i L. t:..O 

hom controlled s1orage . Sn,pl)<)r remo,ed .. ...,..., 
;amples from slorage 1oca11on 1a,i~g cuslOO I 

Kehnqu1shed By/Removed from Datcff1me Reccl\td By/Stored In D•1effime of samples tor sh1pmenl lo tat . 

LABORATORY Received By Ti1 lc Da te,Tunc 
SECTION 

FINAL SAMPLE D1spos.il Mc1hod Daposed By DatdT1mc: 
DISPOSITION 

WCH-EE-011 

WCH AVS_S EM Chemistry Data Package , March 2010 Page 26 oi 55 
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- - -·-------·---------

"Vashington Closure Hanford 2/16/2010 1 49:34PM Page I of 4 

Radiological Counting Facility 

Analysis Report for RCF23729 

Jl9JN6SAF:RC-116 ROD J100039 RIV9' Sediment 60ml poly jar 

GAMMA SPECTRUM ANALYSIS 

: RCF23729 Sample ldenliflcallon 

Sample Description 

Sample Type 

: J19JN8 SAF:RC-116 ROD J100D39 River Sediment 60ml poly jar 

: Non Standard Geo 

IJnit 

Sample Point 

Sample Si2e 
,. F.:ic11ity 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 

Geomet,y 
live T1111e 
ReatTime 

Dead Time 

: 5.900E+01 grams 
: Default 

: 2/14/2010 5:10:00PM 

: 2/16/2010 12:40:44PM 

: Non Standard Geometry 
: KSE 
: PGlWHITE 
: Non Standard Geo 

: 3600.0 seconds 
: 3600. 7 seconds 

: 0.02 % 

Peak Locate Threshold : 3.00 
l'>eak Locale Range (In channels) : 80 • 4096 
Peale. Area Range (in channels) : 80 • 4096 
Identification Energy Tolerance : 1.300 keV 

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

Qualitative Only 
Non-Standard Geometry 

Calibrations for detenninina sample activity are 
gcomctry-!pCCific. This sample doe• not conform 
lo one of the cuneatly calibnrod geometries. 
Reported activities may differ from the acuuJ 
sample activity for this reason. 

Ernclency Calibration Description : PGTWhite NonSTO Geom El'fCal 011310 80398-238 

Sample Number : 34 712 

INTERFERENCE CORRECTED REPORT 

Nucllde Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 1.000 l.29 E+Ol 2.71E+OO 
PB-212 0.710 6.99E-01 1 . 48E-0 1 
RA-226 d 0 . 616 6 .0 SE-01 l.SOE-01 
TH-232d 0.82 3 5.49E-01 l.SlE-01 

WCH AVS_SEM Chemislry Data Package, March 2010 Page 27 of 55 



Washincton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2199 I P~ec ! uf l 

1Collec1or 5• GJb Conman,· Conlact Telcohouc No. Pro iec l Coordina1or 
PriaCudc: 7C Da1a lurnJruund 

d,n JOAN KESSNER 3 75-4683 KESSt-.:ER . Jli 

l'roicct 0 esil!nation Samoline Localion J" 1--1 .
1
. <) SAf r,;o. 15 Days 

Colurnb,a River Cornponen1 of the RC BRA - Sedi ment HTS , rs- RC-116 

lccCh~ Field Locbook No. 1 COA Method of Shiomen1 

EL-1645- .? I BESCRC6520 FED EX 

Shiooed To Ofbite Prooert,· No. Bill of Ladinl!I Air liill J\o. 1<]6J qcJL/ /"J 2CjoJ 
Banel lc Mari ne Sci~nccs NIA 

POSSIBLE SAMPL E II AZA IWS/RE~IARKS 

NIA Cool 10-lC 

Preservation 

G 

Special Handling and/or S IOrage 
Type of Container 

I 
NI.~ No. of ConlainerM 

Volume 
l25~ 

Sec 11cm (I) m 
Spcc,a.l 

SAMl'LE ANA LYS IS 
lniUU.:lh)ll.S . 

Sample No. Matrix • Sample Date Sample Time 

J19K94 29P/·~~ OTHER SOLID '2-IS'-lo tlf; ?J) X 

CHAIN OF POSSESSION Sign/Print Names I SPECIAL INSTRUCTIONS Matri;.. • 

r ~ ~ uit:ltR2/~ 
DatdTt/ Rec_cit Byttt In 1' Da17i ) - :.O.I 

'"2.- l'\- /l'J th 4 f 6 ee ~c-,__ '<.:rl(-( (t, .''-/) ( l ) A VS · SEM • SULFIDES; A VS - SEM · MET Al..S !Cadffi! um. Copl)<!r. L,.J. l\1d,cl. Zin, I !t.E. -!lor:.l ill¥lll 

Datclt~
1
_y7 // [L_ 

Rcces'ijlf.lNl'N~ JOHNS;N Datrnl.9 / 7 //D 
f,J_.,...Sut.d 

R;it~GPDd Fro4 
51-SJi.J,r 

., If~ D_ur· W •V.akt 

()--OJ 

Rclinquish,,LJ\,, "'" -~ Dalerrinf!../ n I /tJ Rro~/5-:rtd In 
Oa1e/T11ne A•Au 

SHANNAN JOH N /~ 
OS--Or..m:).)1o,h 
l>l-1':-utl l.41111b 

Rclin4u1shed By/Removed From Oa1e/Time l _/, ~-!~ ~ . T-l ~\,C 

.. ~ tored n i-- er~ :O cff•~ 
..,,,,_ ..,,IP'" 

I ' 
~ l • L"i..,ia 

Rcl1114u1Shcd By1Removcd f rom Datcffimc - Received By/Stored In Date/Time 
Sampler una~anaule to remove sa,r.;ila~ V•\.'~i,c~ t.<.JO 

from con11olied siorage. Shipper remo•,ej ).-Olill:r 

samples trom storage loca~o~ t::.I\Jng cuSlCJ! 
Rehnqu1Shed By/Removed From Date/Time Rccm ed By/Smred In Dau:.'Timc: oi samples 10, shipment 10 lab. 

LABORATORY Rcc~1 v~d By T1tle Date1T1mc: 
S ECTION 

FINAL SAMl'LE Disposal Method Disposed By Date/Tune 
DISl'OSITION 

WCH-EE-011 

WCH AVS_SEM Chemistry Data Package, March 2010 Page 28 oi 55 



Washington Closure Hanford 211 6/2010 12:36:20PM PJgc I of 4 

Radlologlcal Counting Facility 

,\nalysis Report fOf RCF23727 

i-

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

GAMMA SPECTRUM ANALYSIS 

Sample ldentificalion 

Sample Description 

Sample Type 

Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 

Acquisition Started 

Procedure 
Operato< 
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 

: 2/15/2010 2:20:00PM 
: 2/16/2010 11 :36:11AM 

: Non Standald Geomet,y 
: KSE 
: REGIE02 
: Non Standard Geo 
: 3600.0 seconds 
: 3600.3 seconds 

: 0.01 % 

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

: 11/312009 
: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibntiona for dctenninina sample activiry are 
geometry-specific. This sample does not conform 
to one of the currently calibrated acomccries. 
Reported acti\,ities may differ from the ac:u1al 
sample activity for this rea~. 

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

: 34702 

INTERFERENCE CORRECTED REPORT 

Nuc/lde 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-2 12 0. 711 1. 53E-01 3.34E-02 
RA-226d o. 731 1.lJE-01 3. 67E-02 
TH-232d 0.853 l.04E-01 3.26E-02 

WCH AVS_SEM Chemistry Data Package, March 2010 Page 29 of 55 



Wa!ihinl!lon Clol!urc Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC- Il 6-2 J98 j PJgc l ul l 

ICollcctor µ_ _,, 1.-·~ ficl ;'Y'Ch 

Comoa ov Contact Teleohone ~ o. Proiecl Coordinaio r 
7C ll •t"' ·1 urn.rouud 

JOAN KESSNER 375-4688 K ESSI\ER. JH Price Co<.l e 

l' ro iec1 ll csignation Samolinl! Location SAF No. 15 Days 
Columbia Ri ver Component of the RC BRA • Sediment HTS , 1-1 ts \<;( RC-1 16 

lccC~ Field Loebook No. I COA l\lethod of Shiomrnl 

EL-1645 UESCRC6520 FED EX 

Shiuocd To Olfsile Prooerr\' No. Bill of Ladiue/Air liill /lio. '7 q {33 qq!//J 2f:/07 
Bancllc Marine Sciences NIA 

POSSIHLE SAMPLE HAZARDS/REJ\IARKS 

NIA C01J l 1u .aC 

Presena cion 

Type or Container 
G 

Special Handling a ud/ur S tura~t 
I 

NIA No. of Concainer(s) 

Volume 
125g 

Sec: i1cm ( I ) in 

Spcc1.al 
ln~rucllon1. 

SAMPLE ANALYSIS 

Sample Nu. Matrix • Sample Date: Sample Time 

J19K932'7f?/ • 3:S~ OTHER SOLID 2- )<;; - l e /.32. C X 

CHAIN O F POSSESSION Sien/Print l\ amcs SPECIAL INSTRUCTIONS McuiA • 

Relinquished By/Removed From Date/Time \ ~ 3 <l Received By/Stored In It . I~<"" ,, Datefl'imc I ~ J (J 

1' 12:,,, rvn, I? 15 (I) AVS · SEM · SULFIDES: AVS · SEM · METALS {Cadmium. Copper. I.ad, 1'-1ckd, Z1ne} 
:,-5'..I 

-z... ... 1<; - /0 EA-.;- ~-( D tZ... f'> . 2 -15-lo 
~ - ~;l...CK"(,I 

Rdmquished Hy/Removed From~ ~aic!Ti~Q~ RccciveJ By/S1011:1[ffi:_ ___ _j...._, __ lh••!Ti~lj]}fl2 SO-Sol.J 
31 • :i~,, 

CA<" 1 r\r"li'"i"' <: - ·.- ,~i: D I ,, SHANNAN IOHNSON 
\\1 - ti..' ak r 

0-CU 

Relinquished By/Rcmov ·- ~, Da1errimt,L n' ro 
rrn,:~~dln 

Da1c/Timc A • A .f 

SHANNAN JOHNSON • ~ 
O::i - Ur,omS-..il~ 

OL• Dn.in1 ~'-IJ, 

Relinquished ily/Rcmoved From Date/Time ,- . .,, 
~~ ¾~imc 

T•l1u."1C 

// ~ e, t /0 /~ 
v,:l•"'~ 
L•L~ .. J 

Relinquishe<.I Hy/Removed From Daoc/Timc: Rc'c~cd Hy/Stored In Date/Ti me 
Sampler unavailable 10 r~mo,e samples V•Vc.;,cWUJfl 

from con1rolled storage. Shipper removeo 
X..();.bc1 

Relmqu1shed By/Removed From Date/Time Received By/Stored In Date/Time 
samples from s:orage locat,on laking cuslo~) 
of samples f0< shipment to lab. 

LABORATORY Received Hy Title Date/Time 

SECTION 

FIN AL SAMPLE DJSposal Method Disposed By Da1ctr1mc 
DISPOSITION 

WCH-EE-011 
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'N ashington Closure Hanford 2/ 16/2010 11 :34 :10AM Page I of 4 

Radiological Counting Facility 

Analysis Raport tor RCF23726 

J1 9K75 SAF:RC-116 ROD JHTS18 River Sediment 1000ml poly jar 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 

FaciMty 

Sample Taken On 
Acqu11iUon Started 

Procedure 
O~lor 
Detector Name 
Geometry 
Live nme 
Real Time 

Dead Time 

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

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

Sample Number 

: RCF23726 
: J 19K75 SAF :RC· 116 ROD JHTS 18 River Sediment 1000ml poly jar 
. Non Slandard Geo 

: 2.070E+02 grams 
: Default 

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

: Non Standard G90metry 
: 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 

~lil>Btions for Jetcnninin1 samplo activity arc 
geometry-specific. This sample docs not conform 

to one of tho currently c:alibratcd geomctricL 
Reported activities may differ from the~ 
somplc llctiviry for this reason. 

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

: 34695 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-4 0 0.999 8 . 61E+00 1.lSE+00 
CS-13 7 0 . 993 ) . 27E-02rmO/Jr- 2 . 93E-02 

X EU- 155 0 . 396 
PB-212 0.999 7.60E-01 7.2JE-02 
RA-2 26d 0 . 884 5 . 43E-01 5 . 41E-02 
TH- 23 2d 0. 998 7.2 3E - 01 6 . 57E- 02 
U-2 35 0 .546 6 . 53E-02 3 . 96E-02 
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-· 

\Vashin l;!. ton Clo~ure Hanford CHAIN or CUSTODY/SAMPLE ANALYSIS REQUEST RC- 11 6-2 175 j Pc~c l oi j 

!Collector ~ ~,'l~o Comoanv Contac t T dcuhouc l\u. P r u icct CuurJi11~1ur 
Price Code 7C UatJ ·1 urnuc,uud 

~""' JOAN KESSNER 375-468S KESS!'sE R. JH 

l'roi cc t Ocsienation Samoline Loca tion S AF 1'o. 15 Days 
Columbia River Component o f the RCBRA · Sed iment 100 F TtOOFlA RC-I 16 

lce~s~ Field Loel>ook l\o. I CO..\ i\tdh od uf Shiomcnt 

EL- 1645-CI OESCRC-6520 FED EX 

S hiooeLI To Off,ite Prooerl\· l\o. Bill of udine/Air Bill l\o. 71~3 qqq7 ~D7 
Oancl le tv!arine Sc iences NIA 

POSSIBLE SAMPLE HAZAllDS/REI\ I..\RKS 

NIA Cool 10 ~ ,· 

Presen~1iou 

T y pe of Container 
G 

Special Handling aud/or Storage 

NIA No. of Com.&lner(s) 
I 

Volume 
I !Sg 

Scc i1c: m( l) ir. 
Spc,1a.l 

SAl\ll'LE ANALYSIS 
ln'1ruc 1t<10>. 

Sample No. Matrix• S<1mpk Dale Sample Time 

J19K25 .2 ';JS/ , 3.-;;,7 OTHER SOLI D Z-12- \ o ll/ -'l/5' K 

C HAIN OF POSSESSION Sign/Print Names SPECIAL l !'liSTRUCTIONS 1'\dlnX • 

R?::isG:lc:mzFr~t!_. 
Datc!Tur~/ r.Iti:tr/d~ Oatc/Timj ~ · :'Wl.11 

2-12-IO 1<t2D 2-JZ-lC. t</2.t) ( I) AVS · SEM · SULflDES. AVS · SEM · METALS {CaJm,um. Copp.:r, lcau. t-.,c l.d, Z11"·J Sf- .X;J.rr£ r.1 

Relinquished By/Removed Fron~ Date/Ti, -Z~~ W7llv 
::,,O• :i,Q1.;! 

~ccc,vcd se,tored In .-_ D~J :,.i-~. [ 

f.AS L.OCKED RAG!: D \1.. 
--- 5!-J.4~PJA"-l '"u"t"""' ) ~t.J,?.::;:- .... . ..... I.cl 

o-.'.)J 

Rdin4uishcd Ry/R~ Date!Tim:.2!.j}__2 Rrn
1
By/Stored In 

·-- Date/Ti 'he - A • AW" 

0 S-0.-.. m;).J.,.; 1 1:1-1,HJNAN JOHN ON ) t/7 OL•D<u>t..., • •• , 

Relinqu ished By/Removed f rom Date/Time 
._ 
;:~~~ o;(#r~rr~ 

T- 1~""' 

[/-b "'- 1• \lr,,ipc 

L • L ...... .; 

Relinquished By/Removed from Date/Time ii<cclivcd By/Stored In Da tc!T ime Sam~'c:r unavatla~1c 10 rt:.rr,o~ - rar - , \ "' l.e, c&.. h..,. 

l: Jmcor.:roi:1:v ~:ordJe ~n1- -~ -. 11,-, 1. ~ 

>,,-O:.tc, 

samples from s101· '. .. ~;i,.r 1<,no,,10 
Rclmqu1Sh<d lly/kemovcd 1-rom Da1c/T11nc Rcccl\·cd By/Stored In Date1T11n• • I c.;:im"'l ln [ . aye ,c ... atJC.O la, .• ng c-,~,:~Jy 

<: n r <:11U'lfl'\Pnt ' l"'I l:ih 

LABORATORY Received By Tu!< D•tcffirnc 
SECTION 

FINAL SA MPLE Otsposal Method 
DISPOSITION 

Disposed By Datc! J"unc 

WCH-EE-011 
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Washington Closure Hanford 2/16/2010 11 "21 :38AM · rage I of 4 

Radiological Counting Facility 

Analysis Report for RCF23725 

J19K19 SAF.RC-116 ROD T100F2A River Sediment 1000ml poly jar 

GAMMA SPECTRUM ANAL YS/S 

Sample ldenhficalion 
Sample Description 
Sample Type 

Unit 
Sample Point 

Sample Size 
Facility 

Sample Takep On 
Acquisition Started 

Procedure 
OperalOI' 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead T ime 

Peak Locate Threshold 
Peak Locale Range (1n channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

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

Sample Number 

: RCF23725 
: J19K19 SAF:RC-11 6 ROD T100F2A River Sediment 1000ml poly jar 

: Non Standard Geo 

1.270E+02 grams 
: Default 

: 2/1212010 2:45:00PM 
: 211612010 10:21 :25AM 

: Non Standard Geometry 
: KSE 
: PGTWHITE 
: Non Standard Geo 

: 3600.0 seconds 
: 3600. 7 seconds 

: 0.02% 

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

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

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining sample activity arc 
geometry-specific. Thi• sample does nuc conform 
to one of the currently alibnted geometrics. 
Reported activities may differ from the aculal 
sample activity (~ this reason. 

: PGTWhite NonSTD Geom EffCal 011310 80398-238 

: 34694 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCllgrams) Uncertainty 

K-40 1.000 l . 04E+Ol 1 . 59E+OO 
CS-137 0.99 4 5. 87E-02j.._frt Q/i 4 . 62E-02 
PB-212 0. 711 5.75E-01 8.32E-02 
RA-226d 0 . 846 3.71E-O l 6.94E-02 
TH-23 2d 0 . 995 4 . 14E-Ol 6.22E-02 
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21 16/2010 11:34:10AM Pal!e 2 o f 4 

Analysis Report for RCF23726 

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

Nuclide 
Name 

U- 23Bd 

Nuclide 
Id 

Confldence 

0.323 

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

Wt mean 
Activity 

(pCl/grams) 

6 . 33 E-0 l 

@ = 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 Locate Performed on 
Peak Locate From Channel 
Peak Locate To Channel 

UNIDENTIFIED PEAKS 

: 2116/2010 11 :34:03AM 
: 80 
: 4096 

Peak No_ Energy (keVJ Peak Rate (CPS) 

m 4 
m 9 

10 32 8 . 18 -2 7 .768-03 

Wt mean 
Activity 

Uncertainty 

l . 92 E- 0l 

Comments 

Peak Rate (%) Uncertainty 

18.74 
15 . 43 
58.57 

1) 

14 

09 _10 lc-Z?..?5 2 . HE- 02 
300 . 00 ·7'~ 1.65 8 - 02 

463 . 01 - 8 . 61E- 03 ,/ _ J I 
51 0 . 50~~;~, ~ /Clr' 2.25 E- 0 2 fror(!H"\ '\- 0( 

-n ~..c,,,!i3 . 88 
I • ~~21. 69 

27 . 46 18 72 7 .12 Di'.-JI'~ l. 32 E- 02 

M = First peak in a multiplet region 
m "' Other peak in a multiplet region 
F = Fitted singlet 
Errors quoted at 2.000 sigma 

NP= No Peak 
UK= Unknown 

NUCLIDE MDA REPORT 

Nuclide Library Used : \\GOZER\ApexRool\Oefault\library\RCF UNKNOWN.NLB 

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

K-40 1460 . 8 3 10 . 67 8 . 61 E• OO 7 . 9 5E-O l 
C0-60 1173. 24 99 . 90 3 . 9 1E- 02 6.53 E-02 

13 32. 50 99 . 98 -l.14 E- 02 
NB-94 702.63 99 . 8 1 -l.20E-02 6.36E-02 

871 .10 99 .8 9 -3 .46 E-0 2 
AG-108m 4 33 .9 4 90 . 50 -3 . lB E-02 5 . 3 5E- 02 

6 14 . 2 8 8 9 . 80 6 . Bl E-03 

WCH AVS_SEM Chemistry Data Package, March 20 10 

LlneMDA 

(pCilgrams) 

7.95E-01 
9 . 0 lE- 02 
6.53 E-0 2 
6.36 E-02 
6. 89E- 02 
5 . 35 8-02 
9 . 12 E- 0 2 
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·washinl!ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2174 I Page l 01 I 

!Collector ~"\ \ ; e PJCA NU\'\ 
Como~IJ\' Contact Teleobone l'iu. Proicrt CoordinalUr 

Prie< Co.Jc 7C Ual• ·1 urn~ro und 
JOAN KESSl\'ER J75--l6S8 KESS NE R, JH 

Proicrl Drsicna
1
tion Samoline Location SAF o. 15 Days 

Co lumbia River Componen t o f the RC BRA • Scdtmcnt 100 F :-i\() (\ ~,, RC-116 

lceCh~ Field Loebool. No. l COA Method of Shiumcnt 

El-1645 BESCRC6520 FED EX 

Shioocd To OtTsile ProoertY No. Hill of ladine/Air Bill l'io.1 qf> 3 Cje't'L/-7~ !) 7 
Ba11cllc Marine Sciences NIA 

POSSIBLE SAMPLE HAZARDS/REI\IAllKS 

NIA Coo l h.> '4C 

Presenatiou 

Special Handling aud/or S1orage 
Type of Container 

G 

NIA No. of Contaiocr(s) 
I 

Volume 
125g 

Sec 1lc:m (ll m 
Special 

SAI\IPLE ANALYSIS 
lnStrue r100,. 

S ample No . Mal ri .>. • Sample Date Sample Time 

J19K24 2 ';)5/, ,3~ OTHER SOLID '2-/?.·/() 11115 v 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS M;itri .>. • 

Relinquished Oy/Remuvcd from Date/Tiinc2.,o I ..> Recei1-ed 1Jy/S1orrd In a_, (J.., nG,-, Ua1e/Time "le, /" 
(2 . fk, nvn f2_ r.J_ 2-rz -,u GM /2.ef D /Zr()_ ( I) AVS - SEM - SULFIDES; AVS . SEM - META LS (CaJnm,m, Copp<:r. Lc:ad, r-icl.d . Zinc I 

.) • :,,.,i i 

?. · I?· /U ~l:. 5cJ.;a;n,i 

Relinquished By/Remo\'cd From 

~ Da1~i1~-~ ~cceived~orcd.ln ~ o,1c/fimcw~ ~S..,i .a 

s, -:, ...J.;c 

~ ,. - -- ,1-1.111\JI\JJ\11.I J('\L,.ICr'HI , 
\It - \towe r 

R 1· · 1"'c1~ _.,,.._.,,r:;v ;:,, •-·~ rr;,,~ ()--OJ 

e inquSHA8NNAN JOHNSON m ] . R~/Storcd In Darc/l'imc A•.~-' 
U3a " 0/\.r.:),t,i ...:..i, 

Ol.a.Drwii L,+-4 

Relinquished Oy/Removcd From Dateffime R.r€"·,::u,c.,510rc~ o¾, Date/Time 
T-hh ... 

< ~ ~c._// w1-- wip.: 

~rt;J 12:JO .. ,. -- . ... ,. .. ·- -- L• L"4uad 

Relinquished By/Removed From Da1c/Timc l ~ 
;.: ~/By/Stored In Da1c/Timc Sarcplcr unavailable to rem()ve sainp,cs 

\ • \ ' c-1ct.1 li~ 

X-OIU:1 

1•om controlled s1orage. Shipper ,emovcJ 

Re linqu1shed Uy/Removed Frum Da1dfimc Rccei,·ed By/Stored Jn Da1c/Time ~amplts from ; 1orage loca1IC11 1 ta, .. ng r:u;tco1 ·,( c::~,,.. ... , ..... ._ fnr d, i,vncnt tn !:;iii 

LABORATORY Received By Title Dare'Time 
SECTION 

FINAL SAMPLE Disposal Mclhod Disposed By Dare/Time 
DISPOSITION 

WCH-EE-011 
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- - - -------1 

Washington Closure Hanford 

Radiological Counting Facility 

Analysis Report for RCF23724 

2/1612010 10:53:45AM Page I of 4 

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

GAMMA SPECTRUM ANAL YS/S 

Sample Identification 
Sample Description 
Sample Type 
Unil 
Sample Polnl 

Sample Size 
Facility 

Sample Taken On 
Acquisilion Started 

Procedure 
OperatOf' 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

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

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

Sample Number 

: RCF23724 
: J19K18SAF:RC-116RDO J100F11 River Sediment 1000mlpolyjar 
: Non Standard Geo 

: 3.700E+02 grams 
: Default 

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

: Non Slandllld Geometry 
: KSE 
: REGIE02 
: Non Standard Geo 
: 3600.0 seconds 
: 3649.7 seconds 

: 1.36% 

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

: 1113/2009 
: 11/22/2009 

Qualitative Only 
Non-Standard Geometry 

Calibrations fOf de1enniniD1 sample KliVlty are 
gc:omdry-spccif1e. This sample does not conform 

10 one oflhe currently calibcalcd ceomctrics. 
Rep011cd activitin may differ from IM xut.11 
sample activity for chis reason. 

: REGE02 NSTD 11111109 EffCalSN 80398-236 

: 34697 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wtrm,•n Comments 
Name Id Activity Activity 

Confldence (pCl/grams) Uncertainty 

K-40 0.99 5 5 . 56E+OO 7.14 E-01 
CS-137 0.962 3 . SOE-02Lr,t i)A- 2 . 75E- 02 

X EU-155 0 .387 
PB-212 0.999 2.99E-01 3.37E-02 
RA-226d 0. 715 2.45E-Ol 3 . 32E-02 
TH-232d 0 . 994 2.3 5E-01 3.19E-02 

WCH AVS_SEM Chemistry Data Package, March 2010 
Page 36 of 55 
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LOG-IN CHECKLIST 

Ct:ntral Fil,: # : 2 ') ,? / 

Reference SOf'# MSL-A-001 

04tch: 2~ 
Project Nome: tl);:J- Cl OS. '-4..c.e t/ OA., ,/(,,... 

So,nple No(s): 5.S~- 3 S- fi 
Project Manager: A,.,..,, 7. ,,»,,.r,,c ... r 

TO BE C0Mltl.61'B> lW PROJ'..U-CT' ~~ (prior to orrival when pouible) 

Matrix: WP# 
Yes No 

CJ CJ Navy- type Proj,:ct (requires high-1,:v,:I sample tracking procedur,:s) 

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

CJ CJ Filter Samples: I . ' A,r,oun/: ftntlre sample Half of Samele I 
CJ CJ Freeze dry sample(s) - samples will be weighed and placed in ultrolow temp fre,:zer (Login Lob) 

c=J CJ Special instructions: 

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

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

Yes No NI A Indicate in Appropriate Bax 

Custody seal present Seal intact'? YES NO CJmKJCJ 
id]: CJ CJ Cooler temperature (acceptable range: 4tz•c or solids:frozen) 

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

CJ CJ ~ Project 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'? 

·c 

CJ ~ CJ Were samples filtered at MSL7 

f~:,~.........,.,::, . . ~i '' ---.. _ :-:,: :: ,,...,....:: :·-Ofher-(~~--. -in}:---------.--., 1 Sample condition(s): 

Container type: Other: 

Notes: 

c~-=,--By-----:::,,---, ~.,.3i---L-.c=:----------D-at-e/T-im_e_:_
0
_¼_,$;_~_/_0--/~-2-c_) ____ _ 

SAMPlE PRESERVATION 

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

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

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

Sample(s) were preserved at MSL 

Notes: 

Notes: 

Notes: 

Notes: 

Lot# 

Lot# 

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

WCH AVS_SEM Chemistry Data Package, March 2010 Page 37 of 55 



SAMPLE LOGIN 

-. 
'x-/ 

i - - I ! r'dC1tl .:; I ' 0 ' ~We!:>\'. 
I ._.,·, .• 

i --- -- ·-- ---- -- -- --- --
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 

J19KO7 J na 2981-360 ✓ other solid 

✓ ✓ 
J19K89 na 2981 -361 other sol id 

✓ ./ 
J19K90 na 2981-362 other sol id 

SOP#: MSL-A-001 

VVCH AVS_SEM Cl1em1s1ry Data Package, March 2010 

Baneue 
//, •. B u11 1nc.1 i, . ,/ I 11110, .t t 11 •11 i 

Stora e Location 

refrigerator in Hg Lab 

re frigerator in Hg Lab 

retrigerator in Hg Lab 

refrigerator in Hg Lab 

Mcfln,;; S ,ancr;: S L alX,r c: r ,' 

1529 Vve;sc Sequ ,m oa/ Rcaa 

Seq,11m. Washmgcon ~a.:;a2 

?rl. (360J 6a t-4Sos 

Collection 

Requested Parameters Date 

AVS-SE7mULFIDES; AVS~EM-MET~ - .._./ (Cadmi m, Copper, Lead , Nickel, Zinc) 
02/19/10 1..-

AVS-SEM-SULFIDES, AVS-SEM-METALS 
........ 

(Cadmium, Copper, Lead , Nickel. Zinc) 
0212 /10 

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

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

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

(Caamium, Copper, Lead , Nickel, Zinc) 
02,21110 

Page 1 of 1 
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Washinl!ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANAL YSIS REOCEST RC- 11 6-208-l I r . gc ! 01 l 

Collector R, 1, -e ~ (Yvl'\ 
Compan v Contact Tcleuhonc l\o. Proiec t Coordinator 

Price Code 7C l) .ita T urn,round 
JOAN KESSNER 375-4663 KESS'.\ER , JH 

l'roicct Des ie n ation s~ n1olin e Location SA F l\o. 15 Days 
Cu lumbia River Componcm of the RCBRA - Sediment iOOBC T IGG 0c ,.r I RC-1 16 

Ice C hes t N!){lq .-- {J {) / Field Lol!book No. I COA i\ letbod of Shipment 
EL- 1645 13ESCRC6 52O FED EX 

Shiooed To Offsite Prooercv No. Bill oE Ladin e/Air Bill No . 110&:;4- ;2/;). I 81&3 13ancllc Marine Sciences NIA 

l'OSSIBU: SAM PLE HAZARDS/ HEI\IARKS 

NIA Cool 10 •L 

Prese rvation 

Type o f Conta iner 
G 

Special Handling and/or Sto rage 
NIA No. of Con1ainer(s) 

I 

Volume 
125g 

~cc 11..: rnt l ) m 
Spcci.al 

SAM PLE ANAL \'SIS 
ln i l ruCIIOrU. . 

Sample No . r-. ta trix • Sample Daie Sample T une 

J19H40 Z'7YI -5~ OTHER SOLID c --(Cf,Jo /~ r: c. X 

C HA IN OF POSSESSION Sign/Print 1' a mes SP£CIAL INSTRUCTIONS \ t~trix • 
kcl19,qu1shcd Uy/Rcmu \"cd From Oa,c/T,mc , ~ j., Received BylS1orcd In f<'. . Ix.. n c- ,, -Da1c/T11nc IP., ~ · >,,, I /, . 6 , ,,c,. , /L~- 1--1-t ,,.1 1:;-t4 <; 1"""t.~ D / L; .:: /'\- l u 

(I) .A. VS· SEM · SULFIDl:.S: A\'S - SEM - METALS [Cadm,um. Copi>"r, L<->J, Sdcl , Zmc; ::. E•S.C.:,1 r.r u1: 
~ 

Rclinqu,shed Ry/Removed h um ~ Dotc,Tnr,c)/7'1/ 
Rcce,~:t{~ ~SON _ Datc,T,"iff!J/j 

)(J" ::Ki l ..J 

F.AS LOCKl:D :.A.GED /3 I 
:J• SW ,c 

~---- ---.:, I 'L ... • 'Altcf 

RclinS uishcd ~ /Re .. :::- ·' -!"--..._ Da1c1Timc o/:Jt O--<,J 

Ri!ll'By/Storcd In Da«,'T1mc A • A o1 

HAN AN .JOHNS~ /; U!) • Lt.1. m:,.,, ..__, 

A Ol • Dr..m L.+,...i.. 
Kehnq u,shed By/Removed From Date/Tune ' - ,v~ Da1ciT,mc T•T~ .. c 

IT --~ tor~./ 
"'Yu?~o ,~ \,,( •'.Wipe 

r r-~~ rt""") L .. L• .. ud 

Relmqu ,shcd lly/H.cmoved Frum lJa1cn ·1mc Rca: iw:d By/SIOr<d In Dau:iT1me 
Sarr,p er unava,lable to remove Sampics I, •\tlC"61lUI 

from conuoned stOfage . Shipper removed 
,.,,.,,., 

Kelmquished &y/Rcmovea l'rum Oa1cffimc Received By/S1orcd In Da1c,'Timc 
samples from storage localJOll taking custod) 
o/ samples for shill/Tlfl/11 to lab. 

LABOIUTORY lh:cc1vc:d By T11ic Da1c,T<mc 
SECTION 

FI NA L SAMPLE Disposal Mc1hod Disposed By DatctT1111c 
DISl'OS ITION 

WCH-EE-011 
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Washing ton Closure Hanford 2122/2010 10·15:47AM Pa ge I of 4 · 

Radiological Counting Facility 

Analysis Report for RCF2375 1 

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

GAMMA SPECTRUM ANALYSIS 

'.::ample ldenlificalion 

Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facili ty 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
9 etecto, Name 

· Geometry 
;;:,._ Live Time 

Real Time 

Dead Time 

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

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

Sample Number 

: RCF23751 
: J19KC9 SAF:RC-116 RD0/100BC 2A·A 120 POLY BOTTLE 
· Non Standard Geo 

2.530E•02 grams 
: Default 

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

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

: 0.02% 

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

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

Qualitative Only 
Non-Standard Geometry 

Calibrations for determining sample acliviry 3n: 

gcomcrry-spccific . ThiJ J.ample does not conform 

10 one of rhe cu=ndy calibraled geometries. 

ReporteJ activities may JifTcr from rhc acu&.al 
~ample a~tiv11y for this reason. 

: PGTWhlte NonSTO Geom ElfCal 011310 80398-238 

: 34819 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl!grams) Uncertainty 

K-4 0 l .0 00 7.15E+OO 9.63E-01 
X EU-155 0.367 

PB-212 0.99 8 4 . 63E-01 5.0SE-02 
RA-226d 0.9 43 3.36E-01 4 . 29E-02 
'T'H- 2 3 2d 0.996 4.SOE-01 4.38E-02 
U-238d 0.3 22 3. 22E-OlL(n.DA- l.48E-01 
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Washincton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-2213 I Pag, l 0 1 ! 

K:o llccwr s:; Gt;\~ 
Comuanl' Con1act Tcleuhooe l'io. Proi~ct CoordioalOr 

Price Code 7C Oa1a ·1 urnaruunJ 

GM. JOAN KESSNE R 375-468S KESS:--JER. JH 

Proiect Uesienation Samuline Loca1ion SAf l'io. 15 Days 
Columbia River Compons!nl of 1hc RCl3RA · Scdimenl IOOBC ZA.A RC- 11 6 

Ice Chcsl t? O ?J _ DD/ Field Loebool. l'io. l COA i\lc1hod of Shiomcnt 
EL-1645-of !3ESCRC6520 FED EX 

Shioued To Offsite Prouertv l'io. Bill of Ladiol!/Air Bill No. rJCJg4 ;)}cLJ 848'3 Baudk Marine Sc icnc~s NIA 

POSSIBLE SAMPLE HAZARDS/KEJ\IARKS 

NiA C.uUI \o • C 

Prcser\'ation 

Type of Coo1ainer 
G 

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

I 

Volume 
125g 

Sec 11cm {I ) m 

Sp«lill 

SAl\ll'LE ANALYSIS 
\nSU\.IC\101\.\. . 

Sample No. Ma1rix • Sample Dale Sample Time 

J19KD7,2~/ , ~-n OTHER SOLID '2-?.o~ tri 15· 15"" )( 

CIIA IN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS MJlflX. 

~:uit\t:•/4 /41..- Datcffit. Received By?lored In Date/Tir1 
f"J, f~ {) ,c-dlr- ( I) A VS · SEM · :ilJLFIDES; A \ "S · SEM · METALS (Cad:n,um, Cu;,pcr, LaJ, l',1c•cl . Zin.: i 

!, •;)o.,,1 1 

Z·l.C- 10 '/ 7 : Ot) 2-20- 10 (?:oo Sl- xiJu;nr 11& 

Rclinqu1>hed Uy/Removed f rom ~a,crr,n~/1, /Jo Rcrnved ~ lcffi ific 2fff!(/}1 so-~ w:i 
SJ • .)L....l.;c 

fAS f. OCk: F.C: S10 F f> I U1J SHA JO t.J 7.J, . .... .~~ 
0-0.1 

R~~AiNNri:r1m~~~~-Qp'fime ~ J3{j Rpbtrcdln 
Datcffimc: A•A U 

D>-l>r..11: '.).)o ..!.> 

DL• Dn.t:i.U~ 

Relinqu ished By/Removed From Datc/fimc '(' ~'1?/ c~{~crr;~~ 
T• TaMJC 
..... , . .... !pt 

.v. ~-.1,. I • liq...J .--r 
Relinquished By/Removed from Oatcffimc ;< - ... cccivcd By/Stored In Oaicffime 

sampler unava1iaole to remove samples \ • \cic1.1i wn 

·1rom·con1rolled storage . S/upper removed X"'()litoc.i 

s~ples from s1ora9e location ta"'ng cuslody 
Reimqu,sheJ By/Removed From Datcffimc Received By/Stored In Darc!Tune 'of samples for shipmen\ to lab. 

LABORATORY Reco1veJ Uy Title Datc/Turu: 
SECTION 

FINAL SA MPL E Disposal Method O1Sposed By Da1c.rr1mc 
DISPOSITlON 

WCH-EE-011 

WCH AVS_SEM Chemistry Data Package , March 2010 Page-. 1 of 55 



Washington Closure Hanford 2/22/2010 11 :20 :48AM Page I of 4 

Radiological Counting Facility 

Analysis Reporl for RCF23753 

r 

Sample Identification 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Starled 

Procedure 
Operator 

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

GAMMA SPECTRUM ANALYSIS 

: RCF23753 
: J19K71 SAF:RC- 116 RDOIHTS JHTS33 1000ml POLY 
: Non Standard Geo 

: 2.200E t02 grams 
: Default 

: 2/21/2010 12:55 :00PM 
: 2/2212010 10:20:JBAM 

: Non Standard G6ometry 
: RCT 

i• Detector Name 
Geometry 

: PGlWHITE 
: 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 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 

(Jlibr:itions for dct,mnimng sample activily :in: 

gconictry-tpccific. This s:imple does not conform 
10 one of the currently c:ilibr:llied geometries. 
Reported :ictivities may Jiffer from 1hc acutJI 
S:llllple :ictivity 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/t- 3. saE-02 
PB-212 0. 7 11 4.75E-01 5 .91E-02 
RA-226d 0.8 85 2.97E-01 4.BlE-02 
TH-232d 0. 850 J.56E-01 5.68E - 02 

X U-235 0 . 544 
lJ-23Bd 0.318 5 . 32 E-01 1. 75E-O l 
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Washin!,!ton Closurt: Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC- 116-2194 l Pa~t ! I ! 

lcollcc1or R,, 1: e. ,8c,.1~ L'\ 
Comoan\" Con1act Teleohone l\o. Proiect Coordinalor 

Price Code 7C Da1:o1 T uri around 
JOAN KESSNER Jr--16SB KESS1'ER, JH 

Proiccl Dcs ie11,11ion San111line Loca1ion SAF No. 15 Days 
Columbia R iver Compo nent of the RC BRA - Sediment HTS J HTS 33 RC- 116 

Ice CCJ~t)' - OD / Field Lo11boor.. l'io. I COA Method of Shiomenl 
EL-1645 OESCRC-6520 FED EX 

Shioocd To OITsi1 e Prooerr \" No. Bill of Ladinl!/Air Bi ll ll,u. 
7q6 ;)/;) I 8c/&3 

Ba llclle Manne Sciences NIA 

POSSIBLE SA MPLE HAZAR0S!l{EI\I ARKS 

N .'A C.:.>t.ll h>~L 
Prescrl'atiou 

Type of Con1~incr 
G 

Spt'cial Handling and/ur S torage 
I 

NIA No. of Container(s) 

Volume 
125~ 

Sec 11crn(l 1 111 
Spcc1~1 

SAI\IPLE ANALYSIS 
lns lnlCl.lOlU. 

Sample No . Ma trix • Sample Da1c Sample Time 

J19K89,Z~,?/. Z~t OTHER SOLID -; ·7 ..... ~ I (C u~-s- X 

CHAIN OF POSSt::SSION Sign/Print Names SPECIAL INSTRUCTIONS ;>. !JtnX • 

Rd in~uishcd By/Removed From Da1c1T11nc \<-t:)0 Received By/S1ored In r {-1. "'I : ,' l°'I i \ Da1c1T11nc \ q O C .) ·S..ul 

r"\ (J,_-l ,~ ()' , (- ~ , \J. ., 
! \ \ -- f r-, '> fr<.c <' f ; (.', (~,__ • > ·1- ~ - I=' 

(I) AVS · SEM • SULF IDES; AVS - SEM - META LS 1C,Jmium, Copper. Lead, Ni.kel , Zin, : S E•S,cQ,llCllt 

Rel inquished Uy/Removed From ~ Da1c/Ti1..Pflltf / 0 
Received B~°!~ _)~ D:_tclfiT</~f 

::.0-:>c.,l..J 
SI--SW.,r 

fAS i.OCKF.D SToiiGE h) /1.{fr, C:1--111 .. Hdld,I lr\1>••r~., 34/. 
W • \l,, ,ur 

0-0,1 
Relinquished lly/Rc ~ "---

~~ 
- •-- "' Datcff1 mc l ~r}i;;t·" A · A:1r 

S~A!'-JNAN JOI-! . ON /" 
DS• Orw:, S...IW~ 

lll • Otwnl~\ 

Relinquished By/Re moved From Da1c1Timc ·~ o½~ ~z.._~ 
T• T1.wc: 

=;-- L .,-- Iii, 1~\ti.,pc 

,,....., 
JO 

.!K:!1 1i,., , a.:> l\.,1 .II Ht,.10 1,c, ,, IV rao.1 . 

La.L11Q111J 

Relinqu ished By/Removed From Da1c1Ti mc Date/Time 
\• \'C' itUIIUfl 

Re<:eived By/Stored ln I Sampler unava,1able 10 remo•,e sampl X--OU.Cr 

rom c.in1rolfed s lorage Sh . es 

R<im~u,shcd By/Removed From Da1c1T1mc Recei ved By/Stored ln Dale/Time 
samp · 1pPer removed 

ies from s10,age localio tak· , --- - -, .. .. ,_p -~: ____ , ._ '-~ mg custody 

LABORATORY Received By Tule Da1en-11n.: 

SECTION 

t'INALSAMPLE Disposal Method Disposed By Date.'Timc 
DISPOSITION 

WCH-EE-011 
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W astungton Closure Hanford 2122/2010 12:35: 11PM Page I of 4 

Radiological Counting Facility 

Analysis Report for RCF23754 

J1 9K72 SAF:RC-116 ROD/HTS JHTS9 1000ml POLY 

GAMMA SPECTRUM ANAL YS/S 

Sample ldent1ficallon 

Sample Descnption 

Sample Type 
Unit 
Sample Point 

Sample Size 

Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

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

Energy Calibration Used Done On 
E fficiency Calibration Used Done On 
Etticiency Calibration Description 

S ample Number 

· RCF23754 

. J1 9K72 SAF:RC-116 ROD/HTS JHTS9 1000ml POLY 
: Non Standard Geo 

: 6.780E+02 grams 
: Default 

: 2/21/2010 4:45:00PM 
: 2122/2010 10:20:53AM 

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

: 0.02% 

: 3.00 

: 80 • 4096 
: 80 • 4096 

1 300 keV 

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

Qualitative Only 
Non-Standard Geometry 

C:ilibra1ions for determining sample activity are 

geometry-specific. This sample doH not conf<>m1 

10 one of 1he ~urrently calibrated geometries. 

Rtp0,ted a<:tivi1ies m:ay differ from the :acutnl 
sample activity for this reason. 

: REGE02 NSTO 11/11/09 EtfCalSN 8-0398-238 

: 34828 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide wt mean wt mean Comments 
Name Id Activity Activity 

Confldence (pCilgrams) Uncertainty 

K- 40 0 . 987 5.23E+OO 5.19E:-Ol 
CS- 137 0.998 2. 40E - 02 l.44E-02 

X EU- 155 0.373 
1?B-2 12 1.000 3 . 60E- 01 2 .96E-02 
RA- 226d 0.995 2 . 91E-01 2 .16E-02 
TH-2 32d 0.997 4 . 44E-01 2. 69E-02 
U-23 5 0.543 l . 84E-02 · 2 . 0lE-02 
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Washi11gton Closure Hanford CHAIN OF CUSTODY/SAI\IPLE AI\ALYSIS REQUEST RC-116-2195 I P, ge l of ! 

1Co ll cc1or ) 0-..M. b\,l~ Comoanv Contact Teleohone , o. Proiec t Coordinator 
Pri.:e Cude 7C Data Turn,m,un'1 

JOAN KE SSNER 375-4688 K ES S1' ER. JH 

Proiect Oesienation Samolinl! Loc111ion THr59 
SAF 1'0. 15 Days 

Columbi a R iver Compo nent of 1hc RC BRA - Scd imenl HTS RC -11 6 

Ice c?,JotJ ~ {)D / Field Lol!book No. I COA i\le1hod ofShio111en1 
EL- 1645 - ..:> I BESCRC65 20 FED EX 

Shioocd To Omite Prooertv No. Bill uf Llldi111!/Air BiU l\o . r;q e L/ (;) )~ ) e11g2;; 
Ba ndle M a rine Sc ience; NIA 

l'OSSIBLI:: SAI\ IPL E II AZAROSiREI\IARh:S 

NIA Co.JI tu -4C 
Prc.ena1ion 

Type of Con1aiuer 
G 

Special Handling and/or SIOrai;t 

NIA 
1 

No. or Con1ai11cr(>l 

Vo lume 
125g 

S~ ucm ( I) in 

Spc<,>I 

SAM PLE A!\AL YSIS 
lnSU'\K t101n. 

Samp le No . Matri x • Sample Dale Sample T ome 

J19K90,Z~/ -,3~/ OTHER SOLID ';ff' '2-2.l~LD lb ~4!" ")(._ 
fo, lrZ i-tJ 

CHAIN OF POSSESSION Sign/l'rinl Names SPECIAL INSTRUCTIONS MalnA • 

Rclmquished ~emov:%-.Z" Dal:r~ a?~fbore~ tiL-
Daic,T on '° ) • ~I 

s-; _ /4t,/ .,C::::.'d'.'.i~ ' 2.-2 /• I / 'o ·. <-(() Z-ZI- 10 / I~ '. l-(D ( l J AVS - SEM - SU LFIDES; A VS - SF. M - METALS tCaJmoum, Copper. LcJJ, S od,cl , Zonq :)f • S,c:,J ..:: rit :i.: 

Kelmquished By,Kemovcd f rom -sjDaitfi'in/2.4/ /[ Received By/Sto.Cti" ' A D.ic/f( o1j2 ~JJ "°"""'"' :ii-1,, 
.. c. ~ ., ,..., ,.. "'= ..... " y ,, , ,.. r.. r D 3 L/o SHANNAN JOH~ W '" '°' MCI 

0-<lJ 
Rclinqu oshcd ByiL ... n,.•,ol' Frnm r--- Da1c/T1J.~t))f Rro~Sl~n 

Datc/fimc A • /ul 

SHANNAN JOHN<~ D~•O:i..n: :-w.1 
0 - Un.ml~ 

Kdonquishcd By/Removed From Daicffinic .... 
lh,~- _./~ 

-~e 

l ·T~..c 

1w :..-- " l •\1- 'f'C' 

/".. ~~ 
Sarr.pier una,aJ/able 10 remove samplos 

l - l~.i..d 

Rclonquished By/Removed From Dale/Ti me Recei ved B}/Sto~ In Da1c/f1mc 
, ... ,v.u,c,o 

from contro,led storage. Shipper ,emovea X-0-.bcr 

samples from SIOrage localion laking CUSIOd) 
Relm4u1 sned Uy1Removed From Da1clT1mc Received By/S1orc.J In Dau:/Time ol samples for s/\1pmen1 10 lab. 

LABORATORY Recei ved By T11lc Daic:/Tuno: 
SECTION 

FINAL SAMPLE Disposal Meohod 

DISl'OSITION 
Disposed By Date/Tome 

WCH-EE-011 
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Washington Cl0sure Hanford 2/22/2010 10:16:23AM Page I of 4 

Radiological Counting Facility 

Analysis Report for RCF23752 

J1 9H36 SAF :RC- 116 RD0/100BC T100BC1J1 60g aG 

GAMMA SPECTRUM ANALYSIS 

Sample Identification 
Sample Descrrptron 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facilily 

Sample Taken On 
Acquisition Started 

Procedure 

Operator 
Detector Name 
Geometry 
Live Time 
Real Time 

Dead Time 

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

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

Sample Number 

: RCF23752 
: J 19H36 SAF:RC-116 RDD/100BC T100BC1J1 60g aG 
: Non Standard Geo 

: 1. 140E +02 ~rams 
: Default 

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

: Non Standard Geometry 

: RCT 
: REGIE02 
: Non Standard G.:o 
: 3600.0 seconds 
: 3629.6 seconds 

: 0.82% 

: 3.00 
: 80- 4096 
: 80- 4096 

1.300 keV 

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

Qualitative Only 
Non-Standard Geometry 

Calibmions for detennining sample activity are 
i;cornc:1ry-spec1fic. This sample Joc,s ool ,oofonn 
ro one of rtw currenrly calibcalcd gc:omc:rric,. 
Reported aclivities may differ from lhe :icuul 
, 3mplc 3c1ivity for this reason. 

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

: 34620 

INTERFERENCE CORRECTED REPORT 

Nuclide Nucllde Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K- -10 0.9 74 l.07E+Ol l . 77E+OO 
PB-212 0. 711 4 . 43E - Ol 8 .45E-02 
RA-226d 0.6 12 3.89E-Ol 8.SBE-02 
TH-2 3 2d 0.8 47 4.16E-01 8.0SE-02 
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LOG-IN CHECKLIST 

Central File#: 1,'7,S> J Sample No(s): ~9 - 3~ 2. 

Referenu. SOf'# MSL-A-001 

Batch: 

Project Nome: tt.~ Cf~£ cf~ Project Manager: A--. -:J_ •• ,~ 

TO B! CO.Wft.1!1'8> Pt)' P~OJ.ICT /MN~~ (!lrlor to ormol whe11 possible) 

Motrix: WP# 

Yu No 

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

CJ CJ USDA Samples (su. Compliance "'grevnent Checklist) PM Verificat ion: 

CJCJ Filter Samples: I A,m,unt: Entire somete Half of sample I 
CJCJ Freeze dry sample(s) - somplu will be weighed and placed in ultrolow temp freezer (Login Lob) 

CJ CJ Speciol instructions: 

Sample Prcurvation Inst~tions: 
usu LIMS for archive/disposal information .. 

TO BE COMPLETED VPON SAMPLE ARRIVAL/LOG-IN 

Yes No NI .A Indicate in Appropriotc Box 

Custody seal present Seal intact? YES NO 

Cooler temperarure (acceptable range: 4tz•c or solids:frazen) 

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

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

Comment /Remedy: 

Were gll chain of custody forms signed and dated? 

Sample condit ion(s): 

Container type: Other: 

Notes: 

·c 
·c 

Com~~---.------::,o.........--~-U...,--------Oo-te/T-im_e_f'_'f_~_/_6 __ /_t.._3,_5 ____ _ 

SAMPLE PRESERVATION 

Somple(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 paper) Sample IDs: -------------
Complete pH check required for project (use pH meter and record on pH Record form) 

Somple(s) were preserved at MSL 

Type: [:J 0 .2% HN03 

[:=J 0.5?'. HCI (Hg samples) 

~ Refrigerate/Freeze 

~ 

Com eted ~d.=:, 
~f: 

Notes: 

Notes: 

Notes: ft± , ,,. ~ L4z &-
Notes: 

Lot# 

Lot# 

Batte/le Marine Sciences L3bs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565 
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SAMPLE LOGIN 
Project Manager: Brandenberger 

Date Received: 03/03/10 
Batch: 30 

Login Designee: McGahan 

,-- ·--------·--- --·- - -
I 

l ..... - -• .. ..., ,,, .. -
·-,<< 

P a cific orthv,.,est 
r-u· 1 , ,r ,·- __ ,•. r<' ·:.: .1., ( 1 

Project: Washin ton Closure Hanford 

Sponsor ID 

J19KF9 ../ 

J19JM0 v' 

J1 9L04 ✓ 

SOP#. MSL-A-001 

Site Description 

na 

na 

na 

,, 

Battelle Code 

./ 
2981-363 

2981 -364 ✓ 

2981-365 ✓ 

WCH AVS_SEM Chemistry Data Package , March 2010 

Matrix 

other solid 

other solid 

other solid 

-- -- . - -------J 
Baneue 

_J j •_ Uu1i 111 c J11• .J/ ln1ua~ l 10.1 

Storage Location 

refrigerator in Hg Lab 

refrigerator in Hg Lab 

refrigerator 1n Hg Lab 

Requested Parameters 

Manne Sc1ances Laoor.:,1ory 

1529 Wesc Seq~,m Bay Roaa 

Saqwim, Washington ~8382 

PH. {360) 681 -4565 

Collection 
Date 

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

AVS-SEM-SULFIDES; AVS-SEM-METALS 02127/1 0 
...,,,,, 

(Cadmium, Copper, Lead , Nickel , Zinc) 

AVS-SEM-SULFIDES: AVS-SEM-METALS 02126110 ---(Cadmium, Copper, Lead, Nickel , Zinc) 

Page 1 of ·1 



?TT -
\Vashiucton Closu1·e Hanford CHAIN OF CUSTODY/S..\l\l PLE ..\l'c..\L YSIS REQ UEST RC-116-:?219 I P.J&: l of " 

Collector 

~\~ fu<Yl;,.._ 
Conmam· Contad Telcohone l\o. Proiecl Coordin»lor 

Price C ode 7C Dal• 1 uruaro und 
JOA!\' KESSNEK J 75--16~8 KESS:S.E!Ul l 

I 15 Days Pru 1ec1 Dtsienation s~molin 2 Location 
I 

SAF No. 
Col u111 b1a River Component of 1hc RC BRA - Sed,menl 100 K ~ J>" kkL. -L,,,; ,- ?A RC- 11 6 

lceChTv~f-J,--{o- CJD3 Field l.ol!book o. COA l\l e1hod of Sh iome111 
EL- lo-l5 BESCRC65W FED EX 

Shiuoed To O!Tsitc ProoertY l\o. Bill of Ladinc/Air Bill ':-. o. '7 q33 J,<;2../ l/ S1~7 Banellc Ma ri ne Sciences NIA 
l'OSSlilLI:: SAi\lPLt:: HAZAlillS/1<121\IAllKS 

NIA 
Prescr\'alion 

Cool lo ~ 

Type of Container 
G 

Special Handling and/or S1oragc 
N 1A No . of Con tainer(,) 

I 

Volume 
125g 

Sec 11c.m { l ) in 

Sp..:ci.; I 

SAi\lPLE ANALYS IS 
{OSlNCll0011. 

Sampk No. Ma1rnc • Sample Dale SJmplc Time 

J19KF9 2'/J/~3,~ OTHER SOLID ~-2~-Lo }bOO X 

CIIAI !', OF l'OSSESSION Sign/Prinr Names SPECIAL INSTRuCTIOI\S 1\1.Jtn~ • 

Rc\ 1nqu1shl!<l 1:iyi k.t: mO\Cd From Da1c/T1mc: 17'11) Reem c:d By/S1orcd In f . (Jc...«r:, '\ OJ1c1Timc \ 7 l{ Ci c" • .>~•.j /2.. . (3t,-i tY7J ,, fi.- rz_ -Z · !b· /o E It<, /4 f D rt- I?.. 7:~l,~- (Li 
I I) A \'S · SlM • SUUIUt- S . A\ S · St:.M - Ml, I AL~ :csJm1cm, C ,;:pc1. L<aJ. :-. ,c ,t1 , Z1r. , l ~ L •::,..J . , ._ ._ 

Relinquished Uy, Remov.cd f rom . , Dah:/Time ,'? ~/ /D Dalefl ,,,./2// /J 
::.. •:..~..:: 

Recci,·cd ll )'/S1or<d In s.1-~ ...!~.: 

ft..S t OCKF.D 51 O ,, AGF n 6C; /D~u ""' - .. • .C 

\J--vJ 
Rd m4u1shcd ByiRcmuvcd From Da1c/T1mc'2,p../ J-[; Kec<ivcJ By.'Stored In DawT11ne ,.. .,..r 

l Cy// RrJx.,.. L:i• 'r_-: , :-..,. ~ 

lJL-' 0 r-.&m t """.-1-1 

Kelinqu,shcd Uy,K<muved From Da1c:1Timc :;~~J~ J, o¾~;I; 336 
l ~J.~ 
..,_, ,_,.,f,C 

C_ L-L..,.w..: 

Rcl1nqubht:d By/ Rc:. nto\lcd fro m Da1c/1'irnc R~1vcd By/S1orcd In Da1e/Timc 
Somp·er ur,3·,a.,able 10 remc 1e sa:i,~1os \, -~ r,~ ... =-• 

110m controlled s101a9e. Snipper removoJ \-vu,,, 

samples from storage lueat.on 1ak,ng cu,lc:J, 
Rci llh.jUl:tht:o Hy: Kl' n11J vcd r rom DatdT1nie Rece ived lly/S1orcd In Da1cfT1mc of samples for sh,cmenl to 1ab. 

LAl301<ATOR\' Rccc1vc,J B) Tulc lJatl!,i lrfk:' 
SECTIOII, 

1 Fl.'IAL ~A 1\IPLE D1,posal Mclhod Disposed By Da tc:: f11r,,: 
I DISl'USITIUN 

WCH-EE-011 
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Washington Closure Hanford 31112010 9:56:16AM P, ge I of 4 . 

Radiological Counting Facility 

Analysis Report for RCF23805 

J19KY8 SAF-RC-116 J OOA J3002 

GAMMA SPECTRUM ANALYSIS 

: RCF23805 Sample Identification 
Sample Description 

Sample Type 

: J19KY8 SAF-RC-116 300A J3002 

: Non Standard Geo 

Unit 

Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

Procedure 
Operator 
Detector Name 
Geometry 
Live Time 

. Real Time 

Dead Time 

: 8.800E+01 grams 
: Default 

: 212612010 3:00:00PM 

: 31112010 8:56:0SAM 

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

: 0.01 % 

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 : 11122/2009 

Qualitative Only 
Non-Standard Geometry 

C:ilibntiuns for determining s:unpfe :ictivity arc 
gcomctry-spc-cific:. This sample does noc confonn 
10 ooe uf lhe cu~lly c:ilibn11ed 11eomc:1rics. 
Reported activities may differ from the acutal 
sample activity for this reason. 

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

Sample Number : 34984 

INTERFERENCE CORRECTED REPORT 

Nuclide Nuclide Wt mean Wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 0 . 962 8.5 4E+00 l.8 4E+ 0 0 
X EU-15 5 0 .380 

PB - 21 2 0.9 99 5.1 5E-01 8 . 9 5E- 02 
RA - 226d 0.83 3 5.77 E- 0 l l. 0 l E- 01 
TH-232 d 0.8 49 3 . 65E- 01 6 . 81E- 02 
U- 238d @ 1. 000 7 . 44E-0 1 8 .3 8E- 01 
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Washington Closure Hanford CHAIN OF CUSTODY/SAI\IPLE Al\AL \'SIS REQ UEST RC- 116-2147 J Pa~~ l vi l 

Collec1or 
\<.'-\\ 1-e ~'("{C,("'-._ 

Comoanv Coniact Teleohone :-io. Proiect Coord in~tor 
7C Dal-" TurnaruunJ 

JOAN KESSNER 375-4688 KESS NER. JH Price Cod.: 

Proiccl Desi~uatiou 
s~,~~i~e TIO~ (~ 

SA F Jlio. 15 Days 
Columbia Ri ver Co111po 11 cn1 of 1hc RCBRA - Sediment RC-11 6 

kcChcW/ F,,H- /(r DO~ Field Loebook No. l COA Method of Sbio111cn1 
EL-1645 IJESCRCt>520 FED EX 

Shioocd To Omite Prooeriv No. liill of Ladin e.lAir Bill 1'o.rz q '.3 ·3 ,5!J~J 87'5; Battelle Marine Sciences NIA 

POSSlllLE SAI\IPLE HAZARDS/REI\IARKS 

N!A Co.:il ,~ ..ac 
Preser\'ali on 

Type of Conlainer 
G 

Special Handling and/or Storage 
Nh l No. of Con 1 .. iner(s) 

I 

Volume 
I 25~ 

Scc11cm\ \ )in 
Sµcc,,,.t 

SAMPLE ANALYSIS 
ln:HruCIIOD ~ 

Sample No. MaLri A • Sample Date Sample Time 

J19JM0 2.:,91 . ~ c....J O THER SOLID 7- ?7-/o /loo X 

CIIAIN OF POSSESSION Sign/Print Name, SP£CIAL I1'STRUCTI01'S .\l ,lln A • 
Rdin4ui shed lly/Rcmoved From l)ate/Time ·1.!i OU Received By/Stored In(<.., () Cl. (Y\) 11 l)a1,:/f ime /(00 

>-~ . (I _ (}y_ ....,..., _,__ h r? ? -n -/o EIK ttf n ;2 .. JL 2 - /r-fc,) ( I) A VS - SEM - SULFIDES; A VS · SEM - METALS ;Cadmium, Cvpp,:r, Lc,d, S1d.e:. Z1n,1 
j,L-::i,,cJ.'1 .:-1u 

Rd111quished lly/Removed From Datda""3 Pl /l) Uateffi rt, /2J / ti Sv-~loJ 
Received By/Stored In S1 • S...J,t 

fAS 1..0CKF.D STORAGE ·//P,L..J 1037) y. • '-" •"'- : 

o~,1 
Rehnyuish,;d By/Removed From OatdTin~P/_)b ~•~/Stored In Date/lime A ~A~ 

JIX 7,) 0 ')•0r .... n~:...u 

Ul-~w:. L...,..~ 

Rclm4ui,hed Uy/Remo,·cd From Date/Time l 
-<../ ~ 0 ¾~r rimc 

T• 1,, • ...e y/Stured 
.-:., ~, ,_~ '-A l- \1.°-.pc: 

~ 
() "~ OI samp.es 1or sniprnen: 10 100. 

L• L....,...a 

Rdin4uished lly/Remo-.d From DatdTime Rccci;cd e;iStorcd In 
\ • \,. : i...;i .... 

Date/lime Sam.:ler unava,1ao,e lo rer;io•,e sam~.es \. ~\,)tt.cr 

1rom con1rolled s1orage. Shipper rerno,aa 
Rel1n4uisheu By/Removed From Date/Time Received Uy/Stored In Da1e/f1 mc samples from storage loca1,on tak,ng custooy 

LABORATORY Received By Title Datc: Ti mc: 
SECTION 

1-"INAL SAM PLE Disrosal Mc1ho'1 Disroscd By 0Jt4:1Timc:-
DISPOSITION 

WCH--EE-011 
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Washington Closure Hanford 

Radiological Counting Facility 

311/2010 12:02 :32PM 

Analysis Report for RCF23808 ~ 0.) 'Ji~ r\ \ Q 

J19KF7 SAF-RC-116 RDD/100K ~AKE TEST 3A 

Sample ldentificalion 
Sample Description 
Sample Type 
Unit 
Sample Point 

Sample Size 
Facility 

Sample Taken On 
Acquisition Started 

GAMMA SPECTRUM ANALYSIS 

: RCF23808 Y/ '.).) 7 \'J..--1 /() 
: J19KF7 SAF-RC-116 RDO/100K}( INTAKE TEST 3A 
: Non Standard Geo 

: 1.370E+02 grams 

: Default 

: 2/28/2010 4:00 :00PM 

: 3/1/2010 11 :02:21 AM 

Page I of 4 

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 - 4098 
Identification Energy Tolerance : 1.300 keV 

Energy Calibration Used Done On : 1/17/2010 
Efficiency Calibration Used Done On : 1/1712010 

Calibrations for determining sample activity are 
geometry-specific. Tbis Rmple does nof conform 
lo one of the currently .:alibratcd geometric,. 

Repol1ed activities may differ from the acutal 
sample activity for this reason. 

Efficiency Calibration Description : PGTWhite NonSTD Geom EffCal 011310 8039~238 

Sample Number : 34988 

INTERFERENCE CORRECTED REPORT 

Nucllde Nuclide Wt mean wt mean Comments 
Name Id Activity Activity 

Confidence (pCl/grams) Uncertainty 

K-40 0 . 999 9.35E+00 l.47E+00 
PB-212 0.710 7 .89E-01 9.39E-02 
RA-226 d 0 . 716 4.61E-0l 8 . 33E-02 
TH-232d 0. 997 6.02E-01 8.21E-02 
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Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-11 6-2241 I Page l of l 

~ollcc1or f?.-r i -e &w-o"'- Comoanv Coniacl Telcohone No. Pro iccl Coordi11:11or 
Code 7C 0.11~ Turu.ruunu 

JOAN KESSNER 375-~688 KESSNER. JH Pric 

f 15 Days Prol cct Dcsi~oatioo Samolioe Locarioo SAF !\o. 
Columbia Ri ver Componcn1 of 1he RCBRA - Scdirncnl 300A-- Js""'oO \..__.. RC-116 

Ice C hesTr°', {t /-f-~ ) Q .- DD"3 Field Loebook No. I COA Method of Sbiomcnl 
EL-1645 BESCRC6520 FED EX 

Shioocd To OfTsite Prooertv !\o. Bill of Ladine/Air Bill /\o. rzq .3 3 1~44 fj1S'J Ba11clk Marine Sctt:nccs NIA 

POSSIBLE SAMl'LE HAZAIWS/HEI\IAllKS 
-··· 

NIA 
Preservation 

Cool 10 • C 

Type of Container 
G 

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

I 

Volume 
125g 

Sc:c 11cm (I) m 

Spcci•I 

SAl\lPLE ANALYSIS 
loslflACIIOns 

Sample No. Mu:rix • Sample Date Sampk Time 

J19L04 2GJg"/. ~< OTHER SOLID z-zt. -lo 1506 X. 

C HAI N OF POSSESS ION Sign/Print Names SPECIAL INSTRUCTIONS l\1..i lTL\ • 

Rclrn~uished Dy/Removed f rom Datdfimc l l.,c,.;, Rccci,.ed By/Stored In I"- · /~,vt.,-, Daidfinic / l.oo 
;) • :,0 .. 1 ,c &~"- /t..._ a z -if:.. io Pfi-5 ref"' D (2...~ -z -i., ·to (I) AVS · SH,\ - SULFIDES; A\'S - SEM - METALS \Cadm1u.n-., Copp<<. LcsJ. i\ ,c t. cl , Zin.: : 
SL x J.;rc ...: 

Rclinqu1shcd Ry/Removed From Datcffimo IL/{~ Received By/Stoml In Datcff~ /(/};~ 
"""""'-' ::.i~u,, 

f.AS /_OCKF.D STOF?AGEP // . . " •".-a 
O-OJ 

Rclinqui>hcJ By/Removed From 
Daicrrirr.!3/1 ;i % RF}?d ~ ored In Oa1c/T1mc A '" A M' 

O.!)• On.ti ~..;.>, 

Ul · On..11L~ ~ 

Rcl104u1shcd By/Removed From Date/Time ( 

~-
O~~Datc/Tillll: 

l"' i 11oloue 

~ 
"-'1•\f.' lf'l'C 

C, 1"11 ., ~ L-l~ wJ 

RchmJ11ishcd By/Removed Frum Datcffimc - Relci,.cd 8y/S1orcd In Datdf1mc Sampler i.nava,Jable lo remo,e samples 
v-vc~l:l~ 
X""1><, 

_rom c0111r0Uea storage. Shipper removed , 
kchn4u1shcd BytRcmo....-ed froin Datcffimc Rccei\'cd By/Stored In Date/Time ;~rn__µ ies ;<om storage locat,on ta,,ng cusroJy 

samples for sh,prneni 10 lab. 

LABORATORY Received By T11le Da1c/f1mc 
St-:Cl'ION 

FINAL SAMPLE Disposal Method Disposed By 0Jtc/T1mc 
DISPOSITION 

WCH-EE-011 
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Washington Closure Hanford J/ 1/2010 9:49:24AM 

Radiological Counting Facility 

Analysis Report for 

Sample Identification 

Sample Description 

Sample Type 

Unit 

Sample Po,nl 

Sample Size 
Facility 

Sample Taken On 

Acquisition Started 

Procedure 

RCF23804 I-+ 
J19JK8 SAF-RC-116 R001100H-T1~ JI ;.j '; 

GAMMA SPECTRUM ANAL YS/S 

: RCF23804 1-t - "JI 2-J I D 
: J19JK8 SAF-RC-116 R00/100H-T1 0~A ~J 
· Non Standard Geo 

: 5.350E•02 grams 
: Default 

: 2127/2010 5:00:00PM 

: 3/1/2010 8:49:13AM 

Pa11c I of 4 

i~"' Operator 
Detector Name 
Geometry 

: Non Standard Geometry 

: RCT 

: PGTWHITE 
: Non Standard Geo 
: 3600.0 seconds 

Qualitative Only 
Non-Standard Geometry 

.. ~-•. . Live Time 

Real Time 

Dead Time 

Peak Locate Threshold 

Peak Locate Range (in channels) 

Peak Area Range (in channels) 

Identification Energy Tolerance 

: 3600.8 seconds 

: 0.02% 

: 3.00 

: 80 • 4096 
: 80 - 4096 
: 1.300 keV 

: 1/17/2010 

: 1/17/2010 

Cn.libr:itions for derennining sample activity are 
gcomctry-s~ific:. This sample docs not conform 
lo one of the currently calibrated geometries. 

Reported activities ~y Jiff er from the acutal 
<ample activity for this reason. 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 

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 (pCl/grams) Uncertainty 

K-40 0.99 8 7.53E+OO 6.99E-Ol 
X EU-155 0.366 

1? B-212 0.999 2 . 58E-01 2.74 E-02 
RA-226d 0 . 885 2.18 8- 01 2 . 62E-02 
TH-232d 0 .998 2 . 32E-01 2.61 E-02 

X U-235 0 . 548 
U-238d @ 0 . 993 2.37 E-Ol 2.8 6E ..: 01 
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LOG-IN CHECKLIST 

Central File#". s~ j Sample No(s~~;::, 3"(..:{ 

Reference SOP# MSL-A-001 

Batch: .3() 
Project Name: A G.o:u.,1..re. I'- o Project Manager: £3r~J~ cf"" 
TO Bf CO~: _ay PQOJ,IC'f. ~~ (J)t'ior fp omvol whfln possible) 

Matrix: WP# 
Yes No 

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

CJ CJ USO.A Samples (see Compliance Agreement Checklist) PM Verification: 

c=J CJ Filter. Sample.s: I AtfrouM: eittln: ~amtle Half of sample I 
c=J CJ Freeze dry sample(s)- samples will be weighed and placed in ultralow temp freezer (Login lab) 

CJ CJ Special Instructions: 

Sample Preservation Instructions: 
0 Su LIMS for archive/disposal information_,. 

TO BE COMPLITTt> UPON SAMPLE ARRIVAL/LOG-IN 
Yes No NI A Indicate In Appropriate Box 

CJOOCJ 
:fD,OCJ 

Sample condition(s): 

Container type: 

Notes: 

Custody seal present Seel intact? YES NO 

C4oler temperature (acceptable range: 4tz•c or solids:frozen) 

(if multiple coolers. note temp. of each) 

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

Comment/Remedy: 

Were !ill chain of custody for.ms signed and .dated? 

Were samples filtered at MSL? 

rt:~Jii::::,·:· :::· ~er(~~ 

r .•. :~"·; ~ CiJp. Vkd Other: 

Date/Time: O ¾3:&o 

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

Random pH checked for ~107. of samples {use dip paper) Sample IDs: 

'1 
I 

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

Sample(s) were preserved at MSL 

Type: [=:] 0.27. HN03 

[=:J 0.57.. HCI (Hg samples) 

~ Refrigerate/Freeze 

Comple 

Notes: Lot# 

Notes·. Lot# 

Not~= ir, ds c CA:!-- It'"> la.A 
l/ 

Notes: 

Date/Time: 
0 %,(o 

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