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Ref: TMA/Norcal N3- l l-1 l 6-7300 

Ms. Briana Colley 
Westinghouse Hanford Company 
345 Hills Street 
Richland, WA 99352 

Dear Ms. Colley: 

I 
'. j 
; 

0046103 

Enclosed is the data report for the six soil samples received November 23, 1993 from location 100 
Area Excavation Treatability Test (Pluto Crib). Results are given for strontium-90, technetium-99, 
isotopic uranium, isotopic plutonium, americium-241, and gamma scan analyses. The samples were 
analyzed on a rush basis. The data package is paginated 1 through 60, 60A through 441. 

Please call if you have any questions concerning this data. 

SinM /(_-~C\, 
Dinkar P. Kharkar, Ph.D. 
Manager, Nuclear Programs 

DPK/ck~<" 

Enclosure: Data Package 
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97135 lt.2~86 
SDG: ..... 73-o __ o --

Contact: Dinkar Kharkar TMA NORCAL 
REPORTING GROUP 7300 

CASE NARRATIVE 

1.0 GENERAL 

Client:Westinghouse Hanford 
Contract:MBH·SW-069262 

TMA/Norcal Sample Delivery Group 7300 is comprised of the samples listed on the Chain
of-Custody documents below. This sample group was processed under the Westinghouse 
Hanford Company Statement of Work P.O. MBH-SVV-069262. 

1.1 Chains-of-Custody 
This report includes data for the six soil samples from location 100 Area Excavation 
Treatability Test (Pluto Crib) under Chain of Custody numbers 004430, 005133 , and 
005111. 

1.2 Sample Volume 
One 1000 mL plastic bottle containing the sample was received for the analyses. 
Because of high sample activity, a small aliquot was used for the gamma scan 
analysis, which was not adequate to obtain the required detection limit for the gamma 
nuclides. 

1.3 Missing Samples 
The samples listed on the Chain of Custody were received. 

1.4 Holding Times 
The samples were collected on October 14, 26, and 29, 1993 and sample processing 
was initiated within 180 days of collection. 

2.0 QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control sample, a 
blank, and a replicate. All original analyses were performed with QC samples 7300-07 
through 7300-09. 

The QC samples were prepared by the Quality Control Department. Copies of the QC 
notebook pages are included in this data package. 

2.1 Laboratory Control Samples 
The LCS recoveries for all nuclides were acceptable. The MDA 's of the results for 
plutonium-238 and plutonium-239/240 were above the RDL's due to low chemical 
yield. 

Case Narrative Section 
Page 1 of 3 
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SDG: ~73~0~0 __ _ 
Contact: Dinkar Kharkar TMA NORCAL 

REPORTING GROUP 7300 

2.0 QUALITY CONTROL (cont'd) 

2.2 Reagent Blanks 

Client:Westinghouse Hanford 
Contract:MBH-SVV-069262 

The MDA's of the results for all analyses met the RDL's . The 2a error for 
strontium-90 was underlined because it was bigger than both the MDA and the result, 
implying that the MDA may not be a good estimate of the "real" minimum detectable 
activity . The negative results of uranium-233/234 and plutonium-238 were 
underlined because they were less than the negative of their 2a counting error. 

2.3 Duplicates 
Results were satisfactory for all duplicate analyses except plutonium-239/240. The 
relative percent difference (RPD) of the results for plutonium-239/240 for the sample 
B097B2 and its duplicate was 22 % , which was above the 3a total limit of 17 % . The 
reason may be due to a slight inhomogeneity of plutonium in the sample. The 
MDA's of the results for strontium-90 for both the sample and its duplicate were 
higher than the RDL's due to the presence of a high concentration of strontium-90 
in the sample. The MDA's of the results for gamma nuclides were higher than the 
RDL's due to insufficient sample volume available for analysis . 

3.0 ANALYSIS NOTES 

3.1 Stront.ium-90 Analysis 
The average yield for nine analyses was (84 ± 4)% . The lowest yield was 80% and 
the highest was 87%. The average MDA was (7 ± 10). Strontium-90 activity above 
the RDL was found in all the samples. The sample MDA 's were higher than the 
RDL's due to high concentrations of strontium-90 in the samples. 

3.2 Technetium-99 Analyses 
The average yield for nine analyses was (38 ± 34)%. The lowest yield was 14% 
and the highest yield was 57%. The average MDA was (0.5 ± 0.6) pCi/g. 
Technetium-99 activity above the RDL was found in samples B097B3 , B097B4, and 
B097B5. The MDA's for samples B097B4, B097B5, and B097C9 were higher than 
the RDL's due to low chemical yields. 

3.3 Isotopic Uranium Analyses 
The average yield for nine analyses was (86 ± 19) % . The lowest yield was 75 % 
and the highest was 98%. The average MDA was (0.08 ± 0.09) pCi/g. Uranium-
233/234 and uranium-238 activity above the RDL was found in all of the samples. 

Case Narrative Section 
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SDG: -'-"73"""00=----
Contact: Dinkar Kharkar TMA NORCAL 

REPORTING GROUP 7300 

3.0 ANALYSIS NOTES (cont'd) 

3.4 Isotopic Plutonium Analyses 

Client:Westinghouse Hanford 
Contract:MBH·SVV-069262 

The average yield for nine analyses was (60 ± 39) % . The lowest yield was 11 % 
and the highest was 73%. The average MDA was (0.2 ± 0.6) pCi/g. Plutonium-
238 and plutonium-239 /240 was foung in all samples. The MD A's of plutonium-238 
in samples B097B4 and B097B5 were higher than the RDL's due to a higher detector 
background in the plutonium-238 region. 

3.5 Americium-241 Analyses 
The average yield for nine analyses was (56 ± 28) % . The lowest yield was 37 % 
and the highest was 73%. The average MDA was (0.2 ± 0.4) pCi/g. Americium-
241 activity above the RDL was found in all samples. The MDA's of the results for 
samples B097B4 and B097B5 were higher than the RDL's due to small aliquots taken 
for analyses. The MDA of the result for sample B097B3 was higher than the RDL 
due to low chemical yields. Samples B097B3 and B097B5 were counted for less than 
the nominal count time of 700 minutes. 

3.6 Gamma Scan Analyses 
A gamma scan analysis found cesium-137 in all samples. Cobalt-60, europium-152, 
and europium-154 activity was found in samples B097B3, B097B4, and B097B5 , 
Potassium-40 activity in samples B097B2, B097B3, B097B4, and B09786. 
Beryllium-7 was found in samples B097B3 and B097B5 , and radium-226, radium-
228, thorium-228 , and thorium-232 activity was found in the sample B09786. Due 
to the presence of higher activity in the sample, a small sample aliquot was processed 
for gamma analysis in a 100 mL jar geometry instead of the petri dish geometry. 
Initially, gamma efficiency for the sample in a packed geometry was used to calculate 
the concentration of gamma nuclides. Later the concentration was corrected by 
determining the actual efficiency by counting cobalt-60 and cesium-137 activity in the 
sample geometry. 

Case Narrative Section 
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97fi351~~ .. 2Ll89 
TMA NORCAL 
REPORTING GROUP 7300 

N311116-06 B09786 

DATA SHEET 

SD G 7300 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH-SVV-069262 

Lab sample id M311116-06 Client sample id B09786 
Dept sample id 7300-006 Location/Matrix SOLi D 

Received 11£23£93 Collected 10£29£93 
Chain of custody id EFL-1107 

RESULT 211 ERR MDA RDL QUALi -

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Strontium 90 10098-97-2 290 6. 1 0.8 2 y 

Technetium 99 14133-76-7 0.20 0. 12 0.3 0.5 u TC 
Uranium 233/234 1.4 0. 16 0.07 0.3 u 
Uranium 235 15117-96-1 0.064 0.034 0.04 0.3 J u 
Uranium 238 ,. 5 0. 17 0.05 0.3 u 
Plutonium 238 13981-16-3 0. 21 0.042 0.03 0.05 PU 

Plutonium 239/240 20 0.81 0 ~01 0.05 B PU 

Americium 241 14596-10-2 :":2. 0 0. 14 0.03 0.05 AM 

GAMMA SCAN ANAL YTES 
, Sodium 22 13966-32-0 u 0.7 u GAM 

Potassium 40 13966-00-2 9; 1 6.3 GAM 

Manganese 54 13966-31-9 u 0.5 u GAM 

Iron 59 14596-12-4 u 0.05 u GAM 

Cobalt 58 13981-38-9 u 0.6 u GAM 

Cobalt 60 10198-40-0 u 0.7 0.05 u GAM 

Niobium 94 14681-63-1 u 0.4 u GAM 

Ruthenium 103 13968-53-1 u 2 u GAM 

Ruthenium 106 13967-48-1 u 7 u GAM 

Tin 113 13966-06-8 u 2 u GAM 

Cesium 134 13967-70-9 u 0.5 u GAM 

Cesium 137 10045-97-3 310 4.8 0.05 GAM 

Cerium 144 14762-78-8 u 4 u GAM 

Europium 15 2 14683-23-9 4.3 2.7 0. 1 GAM 

Europium 154 15585-10-1 ·:: U 2 0. 1 u GAM 

Europium 155 14391-16-3 u 2 u GAM 

Radium 226 13982-63-3 1.5 1.3 GAM 

Radium 228 15262-20-1 2.3 2. 1 GAM 

Thorium 228 14274-82-9 2.0 ,. 4 GAM 

Lab id THAN 
Protocol WHC-HASM 

DATA SHEETS Version Ver ,. 0 

Page 1 Form DVD-OS 

SUMMARY DATA SECTION Version 2.27 

Page 15 24 Report date 12£07£93 



11311116-06 

a7 t 351 ~, ?llttn ,: · II , (, * L .t'l,,I 
TMA NORCAL 
REPORTING GROUP 7300 

809786 I DATA SHEET, cont 

SDG 7300 
Contact Dinkar Kharkar 

Lab sample id N311116-06 
Dept sample id 7300-006 

Received 11£23£93 

ANALYTE 

Thorium 232 

LAB SAMPLE TEST 

N311116-06 y 

N311116-06 TC 
, N3 11116-06 u 

N311116-06 PU 
N311116-06 AM 

N311116-06 GAM 

DATA SHEETS 

Page 2 
SUMMARY DATA SECTION 

Page 16 

CAS NO 

7440 - 29-1 

PLANCHET 

7300-006 
7300-006 
7300-006 
7300-006 
7300-006 
7300-006 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

2.3 

Collected 
custody id 

2'1 ERR 
(COUNT) 

2. 1 

SUFFIX ALIQUOT 

1.00 g 
2.16 g 
1.00 g 
1.00 g 
1.00 g 

15 . 8 g 

25 

llestinghouse Hanford 
MBH-SVV-069262 

B09786 

10£29£93 
EFL-1 107 

NDA 
pCi/g 

ANALYZED 

11/30/93 
12/06/93 
12/03/93 
12/02/93 
12/06/93 
11/23/93 

SOLi D 

RDL 
pCi/g 

REVIEMED 

12/07/93 
12/07/93 
12/03/93 
12/07/93 
12/07/93 
11/24/93 

QUALi -
FIERS 

BY 

DPK 
DPK 
DPK 
DPK 
DPK 
DPK 

TEST 

GAM 

Lab id .:...T M:..;.:A.:.:N..__ __ 

Protocol IIHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~7 __ _ 

Report date 12£07£93 
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97135 IE .. ZL\911 

11311116-01 · 

SDG 7300 
Contact Dinkar Kharkar 

Lab sample id N311116-01 
Dept sample id 7300-001 

Received 11£23£93 

ANALYTE 

Strontium 90 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
GAMMA SCAN ANAL YTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 

DATA SHEETS 
Page 3 

SUNNARY DATA SECTION 
Page 17 

CAS NO 

10098-97-2 
14133-76-7 

15117-96-1 

13981·16-3 

14596-10-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596·12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 
15262-20-1 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7300 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

83 16 
0. 11 0. 12 
0.50 0.097 
0.042 0.028 
0. 51 0.097 
0.095 0. 033 
8.8 0.41 
0.99 0. 10 

u 
11 6.4 

u 
u 
u 
u 
u 
u 
u 
u 
u 

180 4.0 
u 

3.7 2.8 
u 
u 
u 
u 
u 

I 809782 

Westinghouse Hanford 
MBH-SVV-069262 

B097B2 

10£14£93 
EFL-1107 

NDA 
pCi/g 

8 
0.4 
0.07 
0.04 
0.04 
0.03 
0.01 
0.04 

0.8 

0.6 
2 
0.9 
1 
0.6 
2 
8 
2 
0.5 

4 

2 •· 
2 
2 
3 
1 

26 

SOLi D 

RDL QUALi -
pCi/g FIERS TEST 

2 y 

0.5 u TC 
0.3 u 
0.3 J u 
0.3 u 
0.05 PU 
0.05 B\:c< PU 
0.05 AM 

u GAM 
GAM 

u GAM 
0.05 u GAM 

u GAM 
0.05 u GAM 

u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

0.05 GAM 
u GAM 

0. 1 GAM 
0. 1 u GAM 

u GAM 

u GAM 
u GAM 
u GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 

Version Ver 1.0 
Form DVD-OS 

Version =2~-~2~7 __ _ 
Report date 12£07£93 
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971351;:*2ll9lZ 
TMA NORCAL 
REPORTING GROUP 7300 

11311116-01 809782 

I DATA SHEET, cont 

SDG 7300 
Contact Di nlcar Kharlcar 

Lab sample id N311116·01 
Dept sample id 7300-001 

Received 11L23L93 

ANAL YTE 

Thorium 232 

LAB SAMPLE TEST 

N311116·01 y 

N311116·01 TC 
, N311116-01 u 

N311116 - 01 PU 
N311116·01 AM 
N311116-01 GAM 

DATA SHEETS 
Page 4 

SUNNARY DATA SECTION 
Page 18 

CAS NO 

7440-29-1 

PLANCHET 

7300-001 
7300-001 
7300-001 
7300-001 
7300-001 
7300-001 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

u 

Collected 
custody id 

211 ERR 
(COUNT) 

SUFFIX ALIQUOT 

< ci.100 g 
2.10 g 
1.00 g 

1 i OO g 

1.00 g 
15. 5 g 

\Jestinghouse Hanford 
MBH·SVV-069262 

B097B2 

10L14L93 
EFL-1107 

NOA 
pCi/g 

3 

ANALYZED 

11/30/93 
12/06/93 
12/02/93 
12/02/93 
12/06/93 
11/23/93 

SOLi D 

RDL 
pCi/g 

REVIEWED 

12/07/93 
12/07/93 
12/02/93 
12/06/93 
12/07/93 
11/24/93 

QUALi · 
FIERS TEST 

u GAM 

BY 

DPK 
DPK 
D PK 
DPK 
DPK 
DPK 

Lab id ~T~M~A~N __ _ 
Protocol WHC·HASM 
Version Ver 1.0 

Form DVD · DS 
Version ~2~-~2~7 __ _ 

\. ... 27 
Report date 12L07L93 



971351 ~~ .. 2lt913 

11311116-02 

SDG 7300 
Contact Dinkar Kharkar 

Lab sample id N311116-02 
Dept sample id 7300-002 

Received 11/23/93 

ANAL YTE 

Strontium 90 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
GAMMA SCAN ANAL YTES 

, Sodium22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 

Page 5 
SUMMARY DATA SECTION 

Page 19 

CAS NO 

10098-97-2 
14133-76-7 

15117-96-1 

13981-16-3 

14596-10-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 
14274-82-9 
7440-29-1 

TMA NORCAL 
REPORTING GROUP 7300 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 20' ERR 
pCi/g (COUNT) 

6400 140 
2.7 0.82 
4.0 0.35 
0.34 0.079 
3.9 0.34 
6 .1 0.32 

530 21 
96 1 2 

u 
12 11 

u 
u 
u 

54 3. 1 
u 
u 
u 
u 
u 

8300 27 
u 

120 17 
9;9 4.8 
u 
u 
u 
u 

\ ·.., 28 

809783 I 

Westinghouse Hanford 
MBH·SVV-069262 

B097B3 
SOLi D 

10/14/93 
EFL-1107 

NDA RDL QUALi -
pCi/g pCi/g FIERS TEST 

10 2 y 

0.4 0.5 TC 
0;08 0.3 u 
0.04 0.3 u 
0.06 0.3 u 
0.04 0.05 PU 
0.02 0.05 B PU 
0. 1 0.05 AM 

5 u GAM 
GAM 

2 u GAM 
8 0.05 u GAM 

3 u GAM 
0.05 GAM 

3 u GAM 
1 0 u GAM 
40 u GAM 

10 u GAM 

2 u GAM 
0.05 GAM 

20 u GAM 
0. 1 GAM 
0. 1 GAM 

9 u GAM 
8 u GAM 
8 u GAM 
9 u GAM 

Lab id THAN 
Protocol \IHC·HASM 

Version Ver 1.0 
Form DVD·DS 

Version 2.27 
Report date 12/07/93 



I ·.• N311116-oz ·· 

971351 ~~ .. 2ll9ll 
TMA NORCAL 
REPORTING GROUP 7300 

809783 

DATA SHEET, cont I 

SDG 7300 
Contact Di nlcar Kharlcar 

Lab sample id N311116-02 
Dept sample id 7300-002 

Received 11[23[93 

ANALYTE CAS NO 

Beryllium 7 13966 -02 -4 

LAB SAMPLE TEST PLANCHET 

N311116·02 y 7300- 0 02 
N311116·02 TC 7300- 00 2 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

160 

Collected 
custody id 

2C7 ERR 
(COUNT) 

95 

SUFFIX AL JQUOT 

o;osoo g 
2;10 g 

Westinghouse Hanford 
MBH·SVV-069262 

809783 

10[14[93 
EFL-1107 

NDA 
pCi/g 

ANALYZED 

11/30/93 
12/06/93 

SOLi D 

RDL 
pCi/g 

REVIEWED 

12/07/93 
12/07/93 

QUALi -
FIERS 

BY 

DPK 
DPK 

TEST 

GAM 

, N311116-02 u 7300- 00 2 1.00 g 12/02/93 12/02/93 DPK 
N311116-02 PU 7300- 002 1. 00 g 12/02/93 12/07/93 DPK 
N311116·02 AM 7300-002 LOO g 12/03/93 12/07 /93 DPK 
N311116-02 GAM 7300-002 14.9 g 11/23/93 11/24/93 DPK 

Lab id THAN 

Protocol WHC·HASM 

DATA SHEETS Version Ver 1.0 

Page 6 Form DVD-OS 

SUMMARY DATA SECTION Version 2.27 

Page 20 \ . ... 29 Report date 12[07[93 

I 
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en fi 3c I~~ ·n1915 )' I ~ . J ~"' .. (,. ,, ,. 
TMA NORCAL 

I 

REPORTING GROUP 7300 
11311116-03 

SDG 7300 
Contact Dinkar Kharkar 

Lab sample id N311116·03 
Dept sample id 7300-003 

Received 11L23L93 

ANALYTE 

Strontium 90 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
GAMMA SCAN ANAL YTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 

DATA SHEETS 

Page 7 
SUNNARY DATA SECTION 

Page 21 

CAS NO 

10098-97 · 2 
14133-76-7 

15117-96·1 

13981-16 · 3 

14596-10·2 

13966-32·0 
13966·00·2 
13966·31·9 
14596·12·4 
13981·38·9 
10198-40·0 
14681-63 · 1 
13968-53·1 
13967-48·1 
13966-06·8 
13967-70·9 
10045-97·3 
14762-78·8 
14683-23·9 
15585-10·1 
14391-16·3 
13982-63·3 
15262 · 20 · 1 
14274-82·9 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 20' ERR 
pCi/g (COUNT) 

3700 88 
1.0 0.55 
2.4 0.26 
0 .14 0.056 
2.4 0.26 
3;7 0.63 

330 15 
,· 3a ·, · 2.3 

u 
,13'':'' 6. 1 

u ' 
u 

. u ' 
31 2.4 

u 
u 
u 
u 
u 

5300 22 
u 

80 '"· 17 
... ,13· 3 . 8 

u 
u 

,·u 

u 

i.d. 

809784 

Westinghouse Hanford 
M8H-SVV-069262 

8097B4 
SOL I D 

10L14L93 
EFL-1107 

NDA RDL QUALi -
pCi/g pCi/g FIERS TEST 

10 2 y 

1 0.5 TC 
0.07 0.3 u 
0.04 0.3 J u 
0.06 0.3 u 
o:5 0.05 PU 

'' 0 ;'' 2·: 0.05 B PU 

0.5 0.05 AM 

5 U. GAM 
GAM 

2 u GAM 
6 .,, 0.05 u GAM 

2 u GAM 
0.05 GAM 

· 2 u GAM 

10 u GAM 
40 u GAM 

10 u GAM 

2 u GAM 

0.05 GAM 

30 u GAM 
0. 1 GAM 
0. 1 GAM 

10 u GAM 

8 u GAM 
· .. ,7 u GAM 
' 8 u / GAM 

Lab id TMAN 
Protocol \IHC-HASM 
Version Ver 1. 0 

Form DVD -0 S 
Version 2.27 

30 
Report date 1 V07L93 

I 



97 J 351 ~! .. 2ll916 

11311116 "' 03 

TMA NORCAL 
REPORTING GROUP 7300 

809784 

DATA SHEET, cont 

SDG 7300 
Contact Di nlcar Kharlcar 

Lab sample id N311116-03 
Dept sample id 7300-003 

Received 11/23/93 

ANALYTE 

Thorium 232 

LAB SAMPLE TEST 

N311116·03 y 

N311116-03 TC 
N311116·03 u 
N311116·03 PU 
N311116·03 AM 

N311116 · 03 GAM 

DATA SHEETS 
Page 8 

SUMMARY DATA SECTION 
Page 22 

CAS NO 

7440-29-1 

PLAIICHET 

7300-003 
7300-003 
7300 - 003 
7300-003 
7300-003 
7300 - 003 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

u 

Collected 
custody id 

2u ERR 
(COUNT) 

SUFFIX ALIQUOT 

0.0500 9 

2. 12 9 

1.00 9 
0.100 9 
0. 100 9 
16.7 g 

\lestinghouse Hanford 
MBH·SVV-069262 

B097B4 

10/14/93 
EFL-1107 

NOA 
pCi/g 

7 

AIIAL YZED 

11/30/93 
12/07/93 
12/02/93 
12/06/93 
12/06/93 
11/23/93 

SOLi D 

RDL 
pCi/g 

REVIEWED 

12/07/93 
12/07/93 
12/02/93 
12/07/93 
12/07/93 
11/24/93 

QUALi -
FIERS 

u 

BY 

DPK 
DPK 
DPK 
DPK 
D PK 
DPK 

TEST 

GAM 

Lab i d ..:..T M'""Ac.:..;N.,__ __ 

Protocol \IHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version ~2~.2-7 __ _ 

Report date 12/07/93 

\ , \.. 31 



q7 • 35· I~, . Zl\9(7 
.>. fl ' '" * 'f ,J ~ TMA NORCAL 

REPORTING GROUP 7300 
11311116-04 

DATA SHEET I 809785 

SDG 73D0 Client Westinghouse Hanford 
Contact Dinlcar Kharlcar Contract MBH·SVV-069262 

Lab sample id N311116·04 Client sample id B097B5 
Dept sample id 7300-004 Location/Matrix SOLi D 

Received 11£23£93 Collected 10£14£93 
Chain of custody id EFL-1107 

RESULT 2'1 ERR NDA RDL QUALi -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Strontium 90 10098-97-2 2400 180 20 2 y 

Technetium 99 14133-76-7 0.72 0.44 0 . 9 0.5 u TC 
Uranium 233/234 1 ; 6 0. 17 0.06 0.3 u 
Uranium 235 15117-96-1 0. 1 1 0.047 0.04 0.3 J u 
Uranium 238 1.6 0. 17 0~04 0.3 u 
Plutonium 238 13981-16-3 2;7 0.48 0;4 0.05 PU 
Plutonium 239/240 240 9.8 0.2 0.05 B PU 
Americium 241 14596-10-2 24 ,. 7 0;5 0.05 AM 
GAMMA SCAN ANAL YTES 

, Sodium 22 13966-32-0 u 3 u GAM 
Potassium 40 13966-00-2 u 10 u GAM 
Manganese 54 13966-31-9 u 1 u GAM 
Iron 59 14596-12-4 u 5 0.05 u GAM 
Cobalt 58 13981-38-9 u 2 u GAM 
Cobalt 60 10198-40-0 17 ,. 6 0.05 GAM 
Niobium 94 14681 - 63 - 1 u u GAM 
Ruthenium 103 13968-53-1 u 10 u GAM 
Ruthenium 106 13967-48-1 u 30 u GAM 
Tin 113 13966-06-8 u 8 u GAM 
Cesium 134 13967-70-9 u u GAM 
Cesium 137 10045-97-3 3900 18 0.05 GAM 
Cerium 144 14762-78-8 u 1 0 u GAM 
Europium 152 14683-23-9 62. 11 0.1 GAM 
Europium 154 15585-10-1 ······ 5 ;8 2.5 0. 1 GAM 
Europium 155 14391-16-3 u 6 GAM 
Radium 226 13982-63-3 u · GAM 
Thorium 228 14274-82-9 li GAM 
Thorium 232 7440-29-1 0 GAM 

Lab id TMAN 
Protocol WHC-HASM 

DATA SHEETS Version Ver 1.0 
Form DVD-OS 

Version 2.27 
Page 9 

SUMMARY DATA SECTION 
Page 23 

\ ' 32 
Report date 12£07£93 



... -. :-: ,. 

11311116-04 < 

TMA NORCAL 
REPORTING GROUP 7300 

809785 I DATA SHEET, cont I <I 

SDG 7300 
Contact Dinlcar Kharlcar 

Lab sample id N311116·04 
Dept sample id 7300-004 

Received 11/23/93 

ANALYTE 

Beryllium 7 

LAB SAMPLE TEST 

N311116·04 y 

N311116·04 TC 
, N311116·04 u 
. N311116·04 PU 
N311116·04 AM 
N311116·04 GAM 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 24 

CAS NO 

13966-02·4 

PLANCHET 

7300-004 
7300-004 
7300-004 
7300-004 
7300-004 
7300-004 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

280 

Collected 
custody id 

211 ERR 
(COUNT) 

100 

SUFFIX ALIQUOT 

... 0'.0500 9 

2. 18 
. . 

9 · 
LOO g 

0 .100 9 

0.100 g · 
15.6 9 

Westinghouse Hanford 
MBH·SVV-069262 

B097B5 

10/14/93 
EFL-1107 

MDA 
pCi/g 

ANALYlED 

11/30/93 
12/06/93 
12/02/93 
12/02/93 
12/03/93 
11/23/93 

SOLi D 

RDL 
pCi/g 

QUALi -
FIERS TEST 

GAM 

REVIEWED BY 

12/07/93 DPK 
12/07 /93 DPK 
12/06/93 DPK 
12/07/93 DPK 
12/07/93 DPK 
11/24/93 DPK 

Lab id TMAN 
Protocol WHC·HASM 
Version Ver ,. 0 

Form DVD·DS 
Version 2.27 

33 
Report date 12/07£93 
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97 ;351~~ .. ,~99 
. . •·.':-.·:-••· .-;,. 

· · 11311116 i os 

I 

SDG 7300 
Contact Dinkar Kharkar 

Lab sample id N311116·05 
Dept sample id 7300-005 

Received 11l23l93 

ANAL YTE 

Strontium 90 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
GAMMA SCAN ANAL YTES 

, Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 1 03 
Ruthenium 106 
Ti n 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 

DATA SHEETS 
Page 11 

SUNNARY DATA SECTION 
Page 25 

CAS NO 

10098-97-2 
14133-76-7 

15117 - 96-1 

13981-16-3 

14596 - 10-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38 - 9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48 - 1 
13966-06-8 
13967-70-9 
10045 - 97-3 
14762·78-8 
14683 - 23-9 
15585-10-1 
14391-16-3 
13982-63-3 
15262-20-1 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7300 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 211 ERR 
pCi/g (COUNT) 

170 22 
0 . 43 0.34 
0.70 0. 12 
0.040 0.034 
0.82 0. 13 
0 . 1 2 0.038 

12 0.58 
1 . 2 0. 15 

u 
12 5.9 

u 
u 
u 
u 
u 
u 
u 
u 
u 

180 4.3 
u 
u 
u 
u 
u 
u 
u 

34 ' \ -

I 
B097C9 I 

Westinghouse Hanford 
MBH·SVV-069262 

B097C9 
SOLi D 

10l26l93 
EFL-1107 

NDA RDL QUALi -

pCi/g pCi/g FIERS TEST 

7 2 y 

0.9 0.5 u TC 
0.04 0.3 u 
0.04 · 0 . 3 J u 
0.04 0.3 u 
0.04 0.05 PU 
0.01 0.05 B PU 
0.05 0.05 AM 

0.8 u GAM 
GAM 

0.4 . u GAM 
1 0.05 u GAM 
0.7 u GAM 
0 '. 7 0.05 u . GAM 
0.6 u GAM 

2 lJ GAM 
9 u GAM 

. 2 u GAM 
0.4 u GAM 

0.05 GAM 
5 u GAM 
2 0. 1 u GAM 
1 . 0. 1 u GAM 
2 u GAM 
2 u GAM 
3 u·•· GAM 

· 2 u··• GAM 

Lab id TMAN 
Protocol WHC·HASM 
Version Ver 1.0 

Form DVD-OS 
Version 2 . 27 

Report date 12£07£93 



97 I 35 n: <t 250\0 
TMA NORCAL 
REPORTING GROUP 7300 

N311116-05 B097C9 

I DATA SHEET, cont 

SOG 7300 
Contact Di nlcar Kharlcar 

Lab sample id N311116-05 
Dept sample id 7300-005 

Received 11/23/93 

ANALYTE 

Thorium 232 

LAB SAMPLE TEST 

N311116-05 y 

N311116-05 TC 
N311116-05 u 
N311116-05 PU 
N311116-05 AM 
N311116-05 GAM 

DATA SHEETS 
Page 12 

SUMMARY DATA SECTION 
Page 26 

CAS NO 

7440-29-1 

PLANCHET 

7300-005 
7300-005 
7300-005 
7300-005 
7300-005 
7300-005 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

u 

Collected 
custody id 

2a ERR 

(COUNT) 

SUFFIX ALIQUOT 

0. 1 00 g 
2.08 g 
1.00 g 

1.00 g 

1.00 g 

14.6 g 

Westinghouse Hanford 
MBH-SVV-069262 

B097C9 

10/26/93 
EFL-1107 

NDA 
pCi/g 

3 

ANALYZED 

11/30/93 
12/07/93 
12/02/93 
12/02/93 
12/06/93 
11/23/93 

SOLi D 

RDL 
pCi/g 

QUALi -
FIERS TEST 

u GAM 

REVIEMED BY 

12/07/93 OPK 
12/07/93 DPK 
12/02/93 DPK 
12/07/93 DPK 
12/07/93 OPK 
11/24/93 OPK 

Lab id TMAN 
Protocol IJHC-HASM 

Version Ver 1.0 
Form DVD - OS 

Version 2.27 

35 Report date 1V07!93 



Westinghouse 
Hanford Company CHAIN OF CUSTODY COC#OO443O 

TMA / NORCAL 

Custody Form Initiator J.E. Darling 
C~ny Contact R.C.Smith / J.M.~RAIN 
Project Designation/Sampling Locations 100 Area Excavation 

Treatability Test 
(PLUTO CRIB). 

Ice Chest No. 5 tv1 L U / 3 . T ~ 11- ZZ ·'i .3 

Bill of Lading/Airbill No. Of:SR_ ~...:jqx,3'1 /CjJ..3Ca -
Method of shipment Air Express 
Shipped to TMA / NORCAL LAB 

Telephone 372-2537 
Collection Date 10-14-93 

Field Logbook No. EFL-1107 
Ofisite Property No. 

Possible Sample Hazards/Remarks Samples are RADIOACTIVE. SBl'rlpl-11.lb ~of.Jc Tc i:c.R.~/ CER.<:l,4 PllDTbl(JL 

Sa""'le Identification 

,,, B097B2 (1) 1000 ml G 1156.0 grams 

./B097B3 (1) 1000 ml G 1057.0 grams 

....-B097B4 ( 1) 1000 ml G 1128.0 grams 

/B097B5 ( 1) 1000 ml G 1040.6 grams 

PRIORITY TURNAROUND NOTE* Weights are net Tare. 

[] Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Date Time 

t I- I <(- '} 3 

I. ;~-~:> 

Date/Time: 

C01l111ents: 

A-6000-407 (12/92) WEF061 
61 .. . \. ..... 



Westinghouse 
SAMPLE ANALYSIS REQUEST COC# 004430 Hanford Company 

Collector J.E.Darling Date 10-14-93 
Company Contact R.C.Smith/J.M.Frain Telephone (509) 372-2537 

Sample 
* 

Date Time 
Number and Type of Sample Containers/Analysis Required Number Collected Collected 

B097B5 s 10-14-93 1515 (1) 1000 ml G : Gamma Scan to include; Eu-
152,154,155, Co-60, Cs-137, Method RC-30. Am-241, 
Method EP-80, EP-90, EP-91, EP-92, EP-93, EP-5. 
Pu-239/240, METHOD EP-80, EP-81, EP-5. Sr-90, 
METHOD RC-306, RC-303, RC-309, RC-304. Tc-99, 
METHOD RC~24, RC-604. U-235/238, METHOD EP-70, 
EP-71, EP-5. 

B097B2 s 10-14-93 1400 (1) 1000 ml G : Gamma Scan to include; Eu-
152,154,155, Co-60, Cs-137, Method RC-30. Am-241, 
Method EP-80, EP-90, EP-91, EP-92, EP-93, EP-5. 
Pu-239/240, METHOD EP-80, EP-81, EP-5. Sr-90, 
METHOD RC-306, RC-303, RC-309, RC-304. Tc-99, 
METHOD RC-24, RC-604. U-235/238, METHOD EP-70, 
EP-71, EP-5. 

B097B3 s 10-14-93 1415 (1) 1000 ml G: Gamma Scan to include; Eu-
152,154,155, Co-60, Cs-137, Method RC-30. Am-241, 
Method EP-80, EP-90, EP-91, EP-92, EP-93, EP-5. 
Pu-239/240, METHOD EP-80, EP-81, EP-5. Sr-90, 
METHOD RC-306, RC-303, RC-309, RC-304. Tc-99, 
METHOD RC-24, RC-604. U-235/238, METHOD EP-70, 
EP-71, EP-5. 

B097B4 s 10-14-93 1500 (1) 1000 ml G: Gamma Scan to include; Eu-
152,154,155, Co-60, Cs-137, Method RC-30. Am-241, 
Method EP-80, EP-90, EP-91, EP-92, EP-93, EP-5. 
Pu-239/240, METHOD EP-80, EP-81, EP-5. Sr-90, 
METHOD RC-306, RC-303, RC-309, RC-304. Tc-99, 
METHOD RC-24, RC-604. U-235/238, METHOD EP-70, 
EP-71, EP-5. 

...,n 
.n(\\\\'"' 

_.,oll.~,,-
- l-t'f \U•· 

-ft\(\~ ''. \' ,,.-
*Type of Sample A= Air L = Liquid SE = Sediment T = Tissue X = Other 

DL = Drum Liquids 0 = Oil SL = Sludge W = Water 
DS = Drum Solids S = Soil SO = Solid WI= Wipe 

Field Information SAMPLES ARE II PRIORITY TURNAROUND" AND "RADIOACTIVE". 

Special Handling and/or Storage NONE 
Possible Sample Hazards NO HAZARDS DETECTED AT TIME OF SAMPLING. 

A·6000-406 (06/91) ~EF060 62 . .. \ ..... 



97 I 35 H~ .. ZSOB 
WeSt inghouse CHAIN OF CUSTODY 
Hanford Company 

TMA / NORCAL 
COC#OO5133 

Custody Form Initiator J.E. Darling 

Company Contact R.C.Smith/J.M.Frain Telephone (509) 372-2537 

Project Des; gnation/Sampl ing Locations 1-00 Area Treatabil ity Collection Date 10-26-93 
Test. (PLUTO CRIB). SAF 93-171 

Ice Chest No. 5 fV\ L Y / 3 Field Logbook No. EFL-1107 
;JA-1/-ZZ~ 3 

Bill of Lading/Airbill No. DRSfl t::1 ~'/ /C/.23b Offsite Property No. 

Method of Shipment Air Express 

shipped to TMA/NORCAL Labs 

Possible salll)le Hazards/Remarks SAMPLES ARE "PRIORITY TURNAROUND" AND POSSIBLY CONTAIN 
RADIOACTIVITY. Sampling done to RCRA / CERCLA Analytical Protocols. 

Sa~le Identification 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Date Time 

/S-2.. 

30 

Dis sal Method: Disposed by: Date/Time: 

C0111Tients: 

• . l .... 
A-6000-407 ( 12/92) ~EF061 

63 



' ~ 9 1351~~-ZSOM 
Westinghouse SAMPLE ANALYSIS REQUEST COC# 005133 Hanford Company 

TMA / NORCAL 
Collector J.E. Darling SAF 93-171 Date 10-26-93 
Company Contact R.C.Smith/J.M.Frain Telephone (509) 372-2537 

Sample 
* Date Time Number and Type of Sample Containers/Analysis Required Number Collected Collected 

B097C9 s 10-26-93 1500 (1) 1000 ml G : Gamma Scan to include; Eu-
152,154,155, Co-60, Cs-137, Method RC-30. Am-241, 
Method EP-80, EP-90, EP-91, EP-92, EP-93, EP-5. 
Pu-239/240, METHOD EP-80, EP-81, EP-5. Sr-90, 
METHOD RC-306, RC-303, RC-309, RC-304. Tc-99, 

. METHOD RC ~24, RC-604. U-235/238, METHOD EP-70, 
EP-71, EP-5. 

-

., ... \t'\ 
-· a.O\\U'~~ 

. tf!\\\l\'r•-
-ft\9t~ l ,.,,-

~ Q.\\)~ ... 

' --
*Type of Sample A= Air L = Liquid SE = Sediment T = Tissue X = Other 

DL = Drum Liquids 0 = Oil SL = Sludge W = Water 
DS = Drum Solids S = Soil SO = Solid WI= Wipe 

Field Information SAMPLES ARE "PRIORITY TURNAROUND". 
Special Handling and/or Storage NONE 
Possible Sample Hazards NO HAZARDS DETECTED AT TIME OF SAMPLING. 

A-6000-406 (06/91) ~EF060 



971351~: .. ZSOG 
Westinghouse .S 
Hanford Company CHAIN OF CUSTODY COC#OO5111 

TMA / NORCAL 
Custody Form lni tiator J.E. Dar 1 i ng 

Company Contact R. C. Smith/ J .M. Frain Telephone {509} 372-2537 

Project Designation/Sairpl ing Loca~ i ons 100 Area Treatabi 1 ity 
Test. (PLUTO CRIB). SAF 93-171 

Collection Date 10-29-93 

809786 sampled@ S2-00 . 
Ice Chest No. S ,~1\ L 4 / 3 

, }A--l1ZZ•'J3 
Bill of Lading/Airbill No. 0/lS{<. t:f./Cf2;]'1 J723fo 

Field Logbook No. EFL-1107 

Offsite Property No. 

Method of Shipment Air Express 

Shipped to TMA/NORCAL Labs 

Possible sairple Hazards/Remarks SAMPLES ARE 11 PRIORITY TURNAROUND 11 AND POSSIBLY CONTAIN 
RADIOACTIVITY. Sampling done to RCRA / CERCLA Analytical Protocols. 

Sample Identification 

.r809786 (1) 1000 ml G 

[] Field Transfer of Custocy Chain of Possession (Sign and Print Names) 

Date Ti me 

//-/ g - c; "3 ISZ, 7 

/ / · / (,.) \/3 c..·· ~...-Z:..{:.) 

/4-N If- I 1 -1 ? r} <j' 3 c) 

, ,_ ::2-3-'1 ~ /_C re.~ 

Date/Time: 

Coornents: 

A-6000-407 (12/92) WEF061 



971351~:~250~ 
Westinghouse SAMPLE ANALYSIS REQUEST COC# 005111 Hanford Company 

TMA / NORCAL 
Collector J.E.Darling SAF 93-171 Date 10-29-93 
Company Contact R.C.Smith/J.M.Frain Telephone ( 509) 372-2537 

Sample 
* Date Time Number and Type of Sample Containers/Analysis Required 

Number Collected Collected 

B09786 s 10-29-93 1115 (1) 1000 ml G: Gamma Scan to include; Eu-
152,154,155, Co-60, Cs-137, Method RC-30. Am-241, 
Method EP-80, EP-90, EP-91, EP-92, EP-93, EP-5. 
Pu-239/240, METHOD EP-80, EP-81, EP-5. Sr-90, 
METHOD RC-306, RC-303, RC-309, RC-304. Tc-99, 
METHOD RC--24, RC-604. U-235/238, METHOD EP-70, 
EP-71, EP -5. 

__ ,,1'\\l 
~-.. \ f\_\\_\JU •-

·---" 9t\\l'''. -
_-.,t\~ \\ \ • 

Y"'--

*Type of Sample A= Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids 0 = Oil SL = Sludge W = Water 
DS = Drum Solids S = Soil SO = Solid WI= Wipe 

Field Information SAMPLES ARE 11 PRIORITY TURNAROUND 11
• Sampling done to RCRA / CERCLA 

protocol. 

Special Handling and/or Storage NONE 
Possible Sample Hazards NO HAZARDS DETECTED AT TIME OF SAMPLING. 

A-6000-406 (06/91) ~EF060 



Proper Shipping Name 

Radioactive Material, i!J<(efTel) 

1. Empty Packages 

2. Low Specific Activity, n.o.s .. 

3. L1m1ted quantity..g,g,. 
4 . N.0 .S. or N,ATt:R11U-, . 7 
5. Fissile n.o .s. ·· 

6 . Special Form, n.o .s. 
7. Instruments & Articles · 

8. 

.UN Number 

PAc.K,-1,,e, 
0 UN2908 

0 ,_ UN2912 

· _i! ·. UN 2910 

Q UN2982 

0 UN2918 

0 UN 2974 

0 UN2911 

D 
TYPE PACKAGE CONSTRUCTION 

Material Form : • S~edi!I (~ ~ t _:_: (ii ·_, Normal (A2) 
t---------.;..;.;.-,..;_ _________ --1 

Labels Applied 

0 Empty 
0 Rad1oact1ve LSA 
0 Wh1teI 

Material Category 

o Empty -

0 Yellowll 

,. 0 low Specific Act . (LSA) 

,5'- · · •ti(! · Limited Quantity 
. .1 

0 Yellowlll " 0 Type A Quantity 

~ 
D 

None 
Danger (Air Cargo) 
Secondary 

0 Type B Quantity 

0 Highway Route 

Controlled Quantity . 

For Normal Form 

Identify: 

Physical Form 

~ Solid 

Chemical Form 

0 Metal 
j(I Elemental 

Other 

FISSILE CLASS -· SNM . ACCOUNTABILITY/SECURITY CONTROL .:,;,, , . 

~ 'iiJ Strong Tight · ·• Box. FB O Non Fissile 

~ D Type A D Wood. kl Fissile Exempt 

.,_ :··"/.:· 

_0 No .. ~ ·. Yes O , Classified iJ u ·nclassified ,, 

. --~- , ~ 1 gr·_\ .. ; , Consignee authorized to receive this qty . . ·lliZF"?; ;:', 
~ • : O O Fissile! ~ Type B . ·. ·. Steel O Fissile II 
a: [J Type B(~) _. 0 Drum . 

t:j • Ty~e 8 (M) ::_· •~-.casK . • •·. .. .. ·: O _ Fissile ,u · 
o li;I ·. ··: Grams Fissile 

Sig. Security Svc. Reg . 0 : NA -~ i'.: l . :• <;ategori< :· , · · n tJ/A · ·' 171 ·'· ;:,;.;, 

·.' ·· ··· ·. · :_S
0
e
11

c;u
5
r
1
I
1
ty>E

1
sc

9
orts RL.Jeq . · · ·•·-~•.• 11 

g.• 
1
. >No

1
t .KR!eq .'"'i.J . --~,:_,.;_:--_~ .... ;_:. :~O ... Categor.y.I1.,r.> ,, ·, . . _ 

z · ll0t . Other ___ .,( I 
C ., . .'.:>.J. -~----z _ ,M,. _ ra o 

O ~~tego,};·1:/ : . .-_; . External Cask Temperature NIA 

·) (JI/lax. 122° F L TL. 180° F Ex. Use) 
·--o · ~·, .. . . . . -

;::: Packaging conforms to appropr.iate packaging procedure 
. ~ - Comp_lie~with 0 .. 0 . T. p~ckagin_g markmg·and · •. 
~ labeling requ_Irements . • . : · . . _ . .. -
~ Containe.r acceptability documented {incl. 7 A·cert.) 

ON/A 

0 N/A · 

~NIA 

~ Yes 

18,Yes 
0 Y~s . 

Contamer,e;iammed : No evidence of detenora~ion or damage® Yes: t 
QA' fnsp_ectionCurrent D Yes IX! NIA Seals required 6aNo :,O ::r, , 
Shippi~g_D~~-'l.Jq' Cl='R Authorj zation No. · •. .: ',;~,.~.:;, 

' ~• ·.1:"--; ~ .... ':.,, 

~ .No. Pkgs. Model.Package COG.Spec. No.. Sena! No. Curies/Pkg T. I. Gr: Wt·.f? !.1---~-+-..-----;;,__-+----....... -+----~1---_;_--~----'-~.,....;.-==--.----+---~1-------1.---0--· -LB__,;.S..,;f 
i: l--l----f'--'~'¥-...... ""'-'--'-"-"'-+---'-_,,,_:....C.. __ --i=-...:....:.;-..:....:.-=:.-+--P.1-qJ:J..U:~--4'-"-""'"11Ui,,-lµ.,l...;:..""-L+---4=-=~::.c=-=-=~½--'::...Z..'--!..-+~:.:.~=:....i 

"" · 

(Shipper may describe package in detail on one of unused lines above) TOTAL 

· ·This is. to certify that the above named materials are properly classified , cescribed , packaged, marked and labeled. and a~e in proper cond1t1on for 
transportation. according to the applicable federal , state, local dnd inter0dt1onal regulations for the transportation of hazardous materials. 

ifier's Signa ure Date Organ1zat1on Complete Cost Code {inc. end function) 

/-;;,z-9 £ tJ ,.zq, 

Signature - Radiation Monitoring Survey No. Date 

JS~ 1/-22--C, 3 

AIR TRANSPORT Cargo Only : 0 Danger Passenger : 0 1. Ltd Qty. 0 3. Research or Medical Diagnosis Pkg . Dimensions 

-' CERTIFICATION • Labels Applied O 2. :5 3 T , O 4 . Human Medical Research ~-------_._ _________ ..__ _______________________ __. _____________ -t 

0 
CIC 
Q. 
Q. 
C 

V 
u:: 

Traffic has inspected and verified presh1pment complia nce to DOT regu la::ons. 

Authorized 
Si nature • Printed 

Name • 
APPROVED FOR OFFSITE SHIPMENT 

Date • 

67 Q NIA 
Placards 

~ ,,,,.,.!++ ........ --'9--..,,,, ....... ~+-,ff--t<....,,,!=-~h-~+'.L.i,..,,,'d--f---'---',,Y.------=--------:;,..,-----,----------1 
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