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Thermo Analytical Inc. 

TMA/Norcal 
---------- -----

2030 Wright Avenue 

P. 0 . Box 4040 
Richmond, CA 94804-0040 

(5 10) 235-2633 Fax No. (510) 235-0438 

February 19, 1993 

Ref. TMA/Norcal N2-11-150-7125 

Ms. Briana Colley 
Westinghouse Hanford Company 
2355 Stevens Drive 
MSIN H4-23 
345 Hills Street/3000 Area 
Richland, WA 99352 

Dear Ms. Colley: 

0045058 

SENT BY FEDERAL EXPRESS 

Enclosed on the Summary Data Section are the 90Sr, 3H, and gamma scan results for the vegetation 
samples from l00A Location we received 13 November 1992. The QA/QC results are also given in the 
Summary Data Section. The Summary Data Section is numbered pages 1 to 42, and the appendices are 
numbered pages 42 to 283 . 

Please call if you have any questions concerning this data. 

Sincerely, 

c:§:!::f::: 
Manager, Nuclear Programs 

DPK/jv 

Enclosures : Section I and 2 
Appendices 

SEP 1996 
RE EIVED 

f.DMC 



1.0 

2.0 

SDG .,_7=12=5 ___ _ Client Westinghouse Hanford 
Contract MBH-SVV-069262 Contact Dinkar P. Kharkar 

CASE NARRATIVE 

GENERAL 

The result of the vegetation samples from Location lO0A(fMA/Norcal Group 7125) are 
reported herein. TMA/Norcal Group 7125 is comprised of the twelve samples listed on the 
Chain-of-Custody documents and is identified as samples 1 through 12. 

1.1 

1.2 

1.3 

1.4 

CHAINS-OF-CUSTODY 

This report includes data from samples delivered under Chain-of-Custody documents 
Field Logbook No. WHC-N-444-1. _ 

SAMPLE VOLUME 

Ziplock bags ~ontaining the samples were received for the analyses. 

MISSING SAMPLES 

All samples were accounted for in an undamaged condition. 

HOLDING TIMES 

Samples were collected on 10/29/92 and sample processing was initiated within 180 
days of collection. 

QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control, a blank, and 
a replicate. All original analyses were performed with QC samples 7125-13, 14, 15. 

The QC samples were prepared and labelled by the quality control officer. Copies of The QC 
notebook pages are included in the data package. 

2.1 LABORATORY CONTROL SAMPLES 

The LCS recoveries of all the nuclides were good and the MDA's of all the analytes 
meet the RDL requirements. 

Case Narrative Section 
Page 1 of 2 
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SDG ~71=-=2=5 ___ _ 
Contact Dinkar P. Kharkar 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

CASE NARRATIVE 

2.2 BLANKS 

MDA's for all the analyses meet the RDL requirements. 

2.3 REPLICATES 

The relative percent difference between the replicate and the original were 47% and 
35% for 90Sr and 3H respectively. The 90Sr and 3H data looked good and nothing 
abnormal was found. The MDA's for gamma nuclides were higher than the RDL due 
to the small sample aliquot available for analysis. 

3.0 ANALYTICAL NOTES 

3.1 Tritium Analysis: The average MDA for fifteen analyses was (0.1 ± 0.07) pCi/g. 
Positive concentration above the RDL was found in samples 7125-1, 2, 3, 4, 11, and -
12. The rest of the samples had concentrations below the RDL. 

3.2 Strontium-90 Analysis: The average yield for fifteen analyses was (77 ± 16)%. The 
lowest yield was 50% and the highest was 84%. The average MDA was (0.8 ± 0.2) 
pCi/g. Positive 90Sr concentration above the RDL was found in samples 7125-1, 2, 3, 
4, 5, and 10. The rest of the samples had concentrations below the RDL. 

3.3 Gamma Scan Analyses: Gamma scan analysis did not find positive concentration of 
gamma nuclides in any of the samples. All sample MDA's were above the RDL due 
to small aliquots available for analysis. 

Case Narrative Section 
Page 2 of 2 
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SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-01 
Dept sample id 7125-001 

Received 11[13£92 
% moisture 67.8 

PARAMETER CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 11 

13966-00
1
-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07925 
BIOTA 
10£29£92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

1.5 
0.17 

18 

2 
0.5 

o.os 

0.05 

0.05 
0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

WHC-HEIS 
Ver 1.0 
DVD-DS 
2.22 
02[19£93 



SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-02 
Dept sample id 7125-002 

Received 11Ll3l92 
% moisture 79.5 

PARAMETER CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 12 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07926 
BIOTA 
10[29[92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

19 

1.9 
0.14 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

WHC-HEIS 
Ver 1.0 
DVD-OS 
2.22 
02Ll9l93 



I 
SDG 7125 

Contact Dinkar Kharkar 

Lab sample id N211150-03 
Dept sample id 7125-003 

Received 11[13[92 
% moisture 66.9 

PARAMETER CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 13 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70.,-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SW-069262 

807927 
BIOTA 
10[29[92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 

pC"i:/G 
RDL 

pCi/G 
QUALI-
FIERS TEST 

20 

0.83 
0.12 

3.1 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

WHC-HEIS 
Ver 1.0 
DVD-DS 
2.22 
02[19[93 



-•• I 
SDG 7125 

Contact Dinkar Kharkar 

Lab sample id N211150-04 
Dept sample id 7125-004 

Received 11£13{92 
% moisture 

PARAMETER 

Strontium 90 
Tritium 

55.6 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 14 

CAS NO 

10098-97-2 
10028-17-8 

13966-00,2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Ill 
Westinghouse Hanford 
MBH-SVV-069262 

807928 
BIOTA 
10{29{92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

1.2 
0.16 

21 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id =T=MA:.=.aN __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2=2 __ _ 

Report date 02{19{93 



1111 
I ········ 

SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-05 
Dept sample id 7125-005 

Received 11L13L92 
% moisture 

PARAMETER 

Strontium 90 
Tritium 

49.6 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 15 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

807929 
BIOTA 
10L29L92 
WHC-N-444-1 

RESULT 
pCi/G 

2cr ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

3.0 
0.075 

8.5 

22 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 

Lab id ~T=MA=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=2 __ _ 

Report date 02£19£93 



I 
SDG 7125 

Contact Dinkar Kharkar 

Lab sample id N211150-06 
Dept sample id 7125-006 

Received 11[13[92 
% moisture 58.0 

PARAMETER CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00~2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 16 

17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

II 
Westinghouse Hanford 
MBH-SVV-069262 

B07930 
BIOTA 
10[29[92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

1.5 
0.074 

3.6 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 

GAM 
GAM 

Lab id ~T=MA::.:.:.:.N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~-=2=2 __ _ 

Report date 02[19[93 



SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-07 
Dept sample id 7125-007 

Received 11ll3l92 
% moisture 79.3 

PARAMETER CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17~8 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 17 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967'-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Ii Ill 
Westinghouse Hanford 
MBH-SVV-069262 

B07931 
BIOTA 
10[29[92 
WHC-N-444-1 

RESULT 
pCi/G. 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

0.25 
0.099 

6.9 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM' 
GAM 
GAM 
GAM 
GAM 

Lab id =T~MA~N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=2 __ _ 

Report date 02[19[93 



II I 
SDG 7125 

Contact Dinkar Kharkar 

Lab sample id N211150-08 
Dept sample id 7125-008 

Received 11[13l92 
% moisture 54.4 

PARAMETER 

Strontium 90 
Tritium 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 8 

SUMMARY DATA SECTION 
Page 18 

CAS NO 

10098-97-2 
10028-17.;_8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

If! ;,i,,.,z' , , ''I 
. . . .... .. :~·-)_ 

Westinghouse Hanford 
MBH-SVV-069262 

807932 
BIOTA 
10l29l92 
WHC-N-444-1 

RESULT 2a ERR MDA RDL QUALI-
pCi/G (COUNT) pCi/G 

0.22 
0.077 

6.4 

25 

pCi/G FIERS TEST 

2 y 

0.5 H 

GAM 
0.05 GAM 

GAM 
0.05 GAM 

GAM 
GAM 
GAM 

0.05 GAM 
0.1 GAM 
0.1 GAM 

GAM 
GAM 
GAM 

Lab id T=MA=N=---
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2=2 __ _ 

Report date 02l19l93 



SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-09 
Dept sample id 7125-009 

Received 11/13/92 
% moisture 

PARAMETER 

Strontium 90 
Tritium 

74.9 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 19 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

1111 

Westinghouse Hanford 
MBH-SVV-069262 

B07933 
BIOTA 
10/29/92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 

pCi/G 
RDL 

pCi/G 
QUALI-
FIERS TEST 

0.25 
0.089 

2 
0.5 

a.as 

0.05 

a.as 
0.1 
0.1 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id =T~M~A=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2=2 __ _ 

Report date 02/19/93 



SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-10 
Dept sample id 7125-010 

Received 11£13£92 
% moisture 

PARAMETER 

Strontium 90 
Tritium 

78.5 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 20 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

807934 
BIOTA 
10£29£92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

3.0 
0.092 

3.1 

27 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id TMAN __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2=2 __ _ 

Report date 02£19£93 



llllllllltllilll 
SDG 7125 

Contact Dinkar Kharkar 

Lab sample id N211150-11 
Dept sample id 7125-011 

Received 11£13/92 
% moisture 61.9 

PARAMETER CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-1718 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 11 

SUMMARY DATA SECTION 
Page 21 

13966-00-2 

14392-02:...0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

. I · .. ·.· : . 

Westinghouse Hanford 
MBH-SVV-069262 

807935 
BIOTA 
10/29/92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pci/G 

QUALI-
FIERS TEST 

1. 9 
0.13 

3.2 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id =T=M=A=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2=2 __ _ 

Report date 02/19/93 



II I 
SDG 7125 

Contact Dinkar Kharkar 

Lab sample id N211150-12 
Dept sample id 7125-012 

Received 11113£92 
% moisture 89.2 

PARAMETER CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 12 

SUMMARY DATA SECTION 
Page 22 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

.• ii 

Westinghouse Hanford 
MBH-SW-069262 

B07936 
BIOTA 
10£29£92 
WHC-N-444-1 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

0.27 
0.11 

29 

2 
0.5 

0.05 

0.05 

0.05 
0.1 
0.1 

ti 
U, 

:,{l:."•' ·. 

y 

H 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 

Lab id =T~MA~N~--
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2=2 __ _ 

Report date 02/19/93 



· Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator _C_, £_. _\-\e. __ i C._e...V'\ _____________ _ 

Company Contact 1)a.r'\ h.a.l"'lde.e..Y\. 

Project Designation/Sampling Locations I DO Aire.a. 'Bi o-6. Sarnp L.' n_g 

Ice Chest No: 7?J\I\ # / I 0 

Bill of Lading/Airbill No. 2. -S / 'J&£>fo'7f / 
t 

Telephone 37(p- I 038 

Collection Date IO/V1/qz 
I ; 

Field Logbook No.Wtt,-N-J/J./4-/ 

Offsite Property No':"'~ -o-6'.::oo'" ;,tf2... 

Method of Shipment __ E_Yn_-=e~r~-------------------------------
Shipped to l1v\ A.. /NoRc..Pt.L 

Possible Sample Hazards/Remarks ~Ne.!+-~:.__ ________________________ _ 

Sample Identification 

- Le.a..ves 

D Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names) 

Relinquished by: CI E. r\e..i.ae.A . e.~~~ Received by: A2.. / 

~~ /J~ 

Date/Time: 

/J-/00 
Relinquished by: Received by: Date/Time: 

R.elinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sample Disposition 

[);sposal Method: Disposed by: Date/Time: 
' ..... , .... 

Comments: 

... 51 ... ---··-·. ············-·-·········· ····-·-•·----·--·······-·-· .. 



@ Westlngflouse 
. Hanford COmpany SAMPLE ANALYSIS REQUEST 

Collector ~"' La.....dee.""' l Ro"' M.i-k.~e.l I Date 11/Jq}_tt:r 
• Company Contact Tu.-,, La....,,de.e.n. Telephone 1 5oq l 31'='- lb38 

Sample 
* Date Time 

Number and Type of Sample Containers/Analysis Requested Number Collected Collected 

'Bo79a-5 K 10/z,;/qz, 0845 . I Ziolodt:.. !!:aa -ra1a I Gomrro v-qo 1Yi-h· um I /..ab SoP 
"Bo,9a-~ '/.... 08t.f5 

...., I I 
\ ''Ir 

'507<:\o-1 X. 0550 
1:)D"'79a..E, X O'Blio 

'&:>79o-9 X. 0'145 
Bo,930 X 0915 
°B0793 I 'I,_ CAIS 
"Bo79 :3o- X D9a.t> 
"Bo,9 33 1' o;Jd-0 
Bo79 3'-l X. 0 Cf Lf_c:; 
°&)1q35 X , , o<N-o , I 

\, 

"Bo1cr3to X 10/zq/qz_,. 0'140 I 'Zlolod::_ 8aa ?al-a/ ITnAlnn.(f'-4017,-;/i·,11,.,, / f.a6 VJP 
.__) I I I 

*Type of Sample A = Air L = Liquid SE = Sediment T = nssue X = Other 
~ DL = Drum Liquids 0 = Oil SL = Sludge w = Water 

OS = Drum Solids S = Soil SO = Solid WI = Wipe 

Field Information t ~ --Yee uaves cr,,d -f'#l'j~ 

Special Handling and/or Storage ///Ir 
~~-'13 

L 

Possible Sample Hazards JJ74' 
. ..,.,.,; ... ]tr-

~" -"" ~ 

A-6000-406 (06/911 · 



CONTROL NUMBER 

OFF-SITE 
PROPERTY CONTROL 

(To be obtained from PROPERTY MANAGEMENT) 

PART 1- TO BE COMPLETED BY ORIGINATOR 

Department E.t\v l N)r'I ' Section 

The following items are to be shipped from D Vendor 

D Vendor 

Off-site Custodian 

fld-erl hx 
Full Title 

~A kA~f 
Quantity Description. (Include Serial and any Gcvernment Tag Numbers) Original Cost 

I 

D Classified 0 Shipped Under DOE Contract 0 Shipped Under Con 

Ne,ess1ty for the Off-Site Use of this Property 

;0""7~;;,rn /Jt'J I 
li1 II &rC 

CERT/FICA TION OF THE RAD/A TION MONITORING RELEASE MUST BE SECURED THE SAM 

RM Clearance for Public Release 

~ \<.-v--_ ~ 
Date 

\\-\.'2.-0\ d-,,. 
RM Survey No. 

34.\,. 

O,k 
Phone _/_ 

J £.-,v3l 

Originated~ • 

. Signature-and Name of Property Control 

Return Order No. Date Issued Purchase Order No. Date Issued 

DISTRIBUTION 

By Originator Shipping Operation - Sign all Copies and Forward to: 

White, Green, Yellow, Pink - Property Management 
Goldenrod- Retai&T 

White - Property Management Green - Property Control Custodian (Issuing Office) 
Yellow-Retain Pink-Originator 

53 
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SERVICES ~'tttu:~:lli-,t.t~~~-•,!.!#j;'.=~:~.7;~~~-!-J• ·- ·:·. ,. 0 
.•: •.j_ ..... '"··· 

FORM OF PAYMENT 

Check !5• GBL D L ______ _,I F~COD D 
&llttfMl'.EMA'I\I® EJVI ER y Third 

Bifl to "'71 Bill to • Party • 
Shi,cperAAJ Consignee Billing 

WORLDWIDE 
From: To: 

WESTINGHOUSE SHIPPING DEPT 509 376-6665 
U.S. DEPARTMENT OF ENERGY C/0 
WESTINGHOUSE HANFORD 

JI 

GF 
Companq 

UNITED STATES / CANAD/I Express • ~-• Same Day D St d d ~, D Business D :i (Extra Charges} an ar nus Documents ); 

~ AM •
0 

~~'" /, Preferred D 8,~~~7e D ;; 
D Second Day 1 ,,..1,,.,i;, ,,.. Standard O Delivery O ~-: 

Origin 

SC 
.:.>11:p1111·11, j .un;' ,~,-. 

251900694 1 ~ 
Tariff Dest. Gatt'way 

$ 

'"' BLDG 11631 ~~~d • EMHff W,)lil_()l/il['i3 
c::;.::355 STEVENS OR VE Pick Up will acc,,pt Consi,1ncc, ,, 

------------------------,------4---'r:.'-l'-ll-l-llUl.Ll,;lll-L-.0.llll.JlLUl.---------+-_;__;.::,_-==-i cl?eC!i ·wfth n/1 ,i:-:ks 
Canada.• Canada D hning n~;,-un:r:c! Ii~• 

R IC HLAND WA Sl,i/lJJCf, i!Jr./11dilly 
~~.:_:_:.::;:;:~,...,,,-,---,-,----,-----.-----=:::.:.:~_1 __ _l.J__i._-,-JR1_CJ:IMJPNlQ_-,----,-.,.,--,-__t;A_-,-_____ J_ __ Ll1 but n~,t filriilecf lo 

Customer's Reference Numbers , in , , , "'I 1,--,w1 1 • 

W81323 PE71C W93-0-0002 14 99352. 94804 ;,~d-;,;;r:,;,);();r;f;t,1 iio,,. ' 
. F: :_:_:_:_:_:_:_:_:_:_:_:_:_];0e~s:;:;ce:,n:;:;•es•:;:;•onsa! -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_Ti--_-_.__-_ '_eo;~·mi_en'ii,,;""onseJ;-;;-,_ -_ ~--_ -_ '.£_ ,_.,,r."'o,,,1a;r,1 p;'§,·ec~es~:_t:_'1'2t'!!~~L~r-----.f"'. ""'-,l"'fTF.""'.rTT'i'~l'T"".,....,..-,-.-,A.....,t:,-:j"''----+--D-ec-la-re-d-Va-lu_e __ 

~'.- 1 ICE CHEST RMfllO Fcs t w ,. H CALL 1-800 44 EMERY 

Urgent 
Urgent Pack 

Letter ~ 

;_:_:;_•;.: -~-·-~_1u_!..,(x...,.'-T1""'""0""'na"';;;ona'i'l",~J"'-~h"',:""'ie"".nts"c(-,l_f,,,•_v._.-lt Thim ~a~ the area to the right, ::.I: ~:::,[~2ber . 
: Commodity Code Account Number 

mandatory for E 
Thim Party Billing. 

International Customs Value International Insurance 

$ 

~~ii..:-.)t-:,:-·.....,.~~ ··' :·,i,;$.~~¼~;~~·-----.t,·.,:-:;'.~',~. 
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100 AREA BIOTA RADIOCHEMICAL DATA VALIDATION REPORT 

FOR SDG N2_;11-150-7125 (Leaves and Twigs) 

The 100 Area Biota Radioche~ical Validation was perform~d to the 
requirements outlined in the draft procedure titled "Data Validation Procedure 
for Radiological Analysis, Rev. 0, June 18, 1991." 

The SDG co.nsisted of 12 samples. Six samples were identified on the 
chain of custody as being "leaves" and the other six were identified on the 
chain of custody as "Twigs". All samples were ana·lyzed at the Thermo 
Analytical Laboratory Norcal Laboratory. Radiological parameters of interest 
were: Gross Gamma Scan, Strontium - 90, and Tritium. 

The radiological validatibn process, in part, is a detailed and in-depth 
techn i ca 1 review of the 1 aboratory count i_ng systems used, standards and 
quality control used in analyzing the samples. Review of chain of custody 
requirements, completeness of data reported and contract required detection 
limits are also part of the validation process. The technical review of the 
laboratory counting systems is documented on the attached appendices taken 
from the radiological data validation procedure. Sample analysis batch 
Quality Control (QC) and instrument performance are reviewed on an individual 
delivery group basis\ · 

Data limitations and explanation of qualifiers for SDG # N2-11-150-7125 

STRONTIUM-90 

The processing group contains the followin·g sample numbers: B07925, B07926, 
B07927, B07928, B07929, B07930, B07931, B07932, B07933, B07934, B07935, and 
B07936. 

The relative percent difference on the sample and duplicate sample, 47%, 
exceeds the validation acceptance limit of 35%. Qualify all results 
greater than the LLD as 11 J" estimated and all results less than the. LLD 
as "UJw estimated non-detectable. 

All other QC samples and method specific requirements are within 
acceptable limits. 

1 



100 AREA BIOTA RADIOCHEMICAL DATA VALIDATION REPORT 

FOR SDG N2-11-150-7125 (Leaves and Twigs) . 

GAMMA SCAN 

The processing group contains the following sample numbers: B07925, B07926, 
B07927, B07928, B07929, B07930, B07931, B07932, B07933, B07934, B07935, and 
B07936. -

All QC samples and method specific requirements are within acceptable 
limits. Do to the limited amount of sample• mass that could be provided 
for these samples, the laboratory could not obtain required detection 
limits. 

TRITIUM 

The processing group contains the following sample numbers: B07925, B07926, 
B07927, B07928, B07929, B07930, B07931, B07932, B07933, B07934, B07935, and 
B07936. 

The relative percent difference on the sample and duplicate sample, 37%, 
exceeds the validation acceptance limit of 35%. Qualify all results 
greater than the LLD as "J" estimated and all results less than the LLD 
as "UJ" estimated non-det~ctable. 

All other QC samples and method specific requirements are within 
acceptable limits. 

2 



SOG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-0l 
Dept sample id 7125-001 

Received 11L13L92 
i moisture 67.8 

PARAME'rER. CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN ANALY'TES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
?3.ge :. 

SUMMARY DATA SECTION 
?age :1 

13966-00-2 

14392-02-0 
10198-40.:.a 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-l 
13982-67-7 
14274-82-9 

7440-29-1 

'I!MA NORCAL 
REPORTING GROUP 7125 

OA'I!A SKEE'I! 

1i \'\?, 
,.,..1;---.,-ao-.1-.92-'s_/ ___ l ~\\~ 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client· sample id 807925 
Matrix BIOTA 

Collected 10l29l92 
Chain of custody id WHC-N-444-1 

RESUL~ 2a ERR 
pCi/G . (COUNT) 

9· •. 9::3" 1.5 
3:~0:·: 'S 0.17 

.{1\ 

. :u::::-

. r.r 
...... u\::=·=.'' 

.. •·.· 

m.: 
... : 

U\·'•.:· 

ur 
U: 
tr . 
u: 
u=: 

.. ·.·., tt.:• .... :· 
··./tr/···· 

.. 

MDA. 
pCi./G 

o·~a: 
a= .. 1 

s:· 
3· 

30>= 
=·o::;:6:, 
l'. .. 

.'6\: 
... 

·:o=.=.G,, 
o:s 
0".9: 
0.6 
l 

··.o:=t8::: 
2''•' 

RDL QUALI-
pCi/G FIERS TES'!! 

2 '{ 

0.5 H 

U,·: GAM 
a.as Cl GAM 

· U? GAM 
0.05 =U\ GAM 

u:= GAM 
tr· GAM 
tr GAM 

a.as u· GAM 
0.1 u= GAM 
0.1 tr GAM 

u •: GAM 
U/ GAM 
er GAM 

!..ab id ..,..::._ '--~---N __ _ 
?rococol NHC-~EIS 

'./ers ion '!er : . 0 

~ersion =2~._2_2 __ _ 
~epor~ iace ~=·:9193 



SDG 7125 
Contact Dinkar .Kharkar 

Lal:> sample id N211150-02 
Dept sample id 7125-002 

Received 11£13£92. 
% moisture 79.5 

PARAMETER. 

Strontium 90 
Tritium 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
CobaJ.t 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

:JAT.1\ SHEETS 
?age 2 

SUMMARY :)ATA SECTION 
?age 12 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13.982-67-7 
14274-82-9 

7440-29-1 

'l'MA NORCAL 
REPORTING GROUP 7125 

D A 'l' A S H E E 'l' I 

Client Westinghouse Hanford 
contract MBH-SVV-069262 

Client sample id B07926 
. Matrix BIOTA 

Collected 10£29£92 
Chain of custody id WHC-N-444-1 

RESULT 2a ERR MDA 
pCi./G (COUN'r) pCi./G 

23· j' 1.9 0.7 
1..2· T 0.14 0.1 

u: 10 
·, U=: . .' s 

tJ::. -;:.'4.0':: 

·••u:: , ,:::·o,~·:7,,-· 
.. 

{J:::: · 2r 
. .. ___ ._.· .. ··•<''·s,:.· ti 
u::, , o:· •.. 1 
u -0.6 
u a •. 9 
u a. 6-
u: l. 
U:':. ·._0:~_9:: 

. °cl::" --·2:::• 

RDL QUALI-
pCi./G FIERS 'l!EST 

2 y 

0.5 H 

U:' GAM 
a.as U,: GAM . ' 

m.:·:. GAM 
a.as ··:U:, .. GAM 

ur GAM 
rr·. GAM 
i:r GAM 

0.05 . u: GAM 
0.1 u · GAM 
0.1 u GAM 

U: GAM 
ti:: GAM 
u,,. GAM 

~ab id ~~=~=A=N __ _ 
?rotocol WHC-HE!S 
'/ersion Ver 1. 0 

=Or:n JVD-QS 

Versicn =2~._2_2 __ _ 



I 

SDG 7125 
Contact Dinkar Kharkar 

Lab sample id J.11211150-03 
Dept sample id 7125-003 

Received 11£13£92 
!\ moisture 66.9 

PARAME'rER 

Strontium 90 
Tritium 
GAMMA SCAJ.ll AJ.llALYTES 
Potassium 40 
Iron 59 
Chromium Sl 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
?age J 

SUMMARY DATA SECTION 
?age :_3 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 
7440-29-l 

'r'MA NORCAL 
REPORTING GROUP 7125 

DA~A SKEE~ 

Client Westinghouse Hanford 
Contract ~BH-SVV-069262 

Client .sample id 807927 
Matrix BIOTA 

Collected 10£29£92 
Chain of custody id WHC-N-444-1 

ltESULT 2a ERR 
pCi./G (COtmr) 

13:: J. 0.83 
I.Or J" 0.12 

s.=;:4: 3.1 
CJ:f 

=u:=:: 
.. . ·=::'.U:'(=.:'.· 

.··. U:( •.• = •. =.•.· 

. ;tr,(t 
U:::=-' 

tr= 
m, 
CJ\:: 
u::: 

··CJ:=::. 

. u:::.:· 

MDA 
pCi./G 

Or8: 
o.· •. 1 

,/T. 

·20 . 
·o:=; 4': 

.:.: ... o>=~·s:: 
····=,:'·y:·:··· 

,··•,•,,·0::,:,,4. 

· o·: •. 3. 

0.7 
0.4 
O •. T 

/0=•~.-T 
,·:_:·-:::a:::.' 

RDL QUALI-
pCi./G FIERS TEST 

2 '[ 

o.s H 

GAM 
a.as u: GAM 

u::. GAM 
a.as m GAM 

·tr GAM 
U:=: .. GAM 
u;· :·•. GAM 

a.as tl GAM 
0.1 u,: GAM 
0.1 u: GAM 

u= GAM 
u::. GAM 

. U:" GAM 

Lab id =~-~.A ....... N __ _ 
?rotocol ~HC-~E!S 
'lersion '!er '...O 

?or~ J'lD-QS 
?ersion ~:~a~:~2 __ _ 

~epor~ dace J2 1 '..9/~3 

I 



I 
.:_-: .:= .. :.::.. 

·•· .. : 
.. . 

SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-04 
Dept sample id 7125-004 

Received 11L13 L92 
\ moisture 55.6 

PARAMETER CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN. ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
?3ge -t 

SUMMARY DATA SECTION 
?age :..4 

13966-00-2 
\ 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 
7440-29-1 

~MA NORCAL 
REPOM:ING GROUP 7l25 

·DATA SKEET . 

Client Westinghouse Ha·nford 
Contract MBH-SVV-069262 

Client sample id 807928 

.Chain 

RESULT 
pCi./G 

7.1: j 

3'.8:: :r 

tr 
'0,' .. 
u·· ::, 

:. : .. ::/:tI:::'.:.: ...... 

JJ.:.::. 
:·, u::::· 
·u: 

u::. 
tr 
u 
m 

·tr:·: 
:u:,::.· 

Matrix BIOTA 
Collected 10£29£92 

of custody id WHC-N-444-1 

2a ERR MDA 
(CO~) pCi./G 

1.2 0,~8: 
0.16 0 ... 1 

10 
5 

.···40· · 

:>:: ' Cl:~ 6'/ 
2·:·· 

••:.:.• .... 7'::.· 

0::;7':· 
0. 6' 

0.9·· 
0.6 
1. 

.0::-.,9::• 
:,3t' 

RDL QUALI-
pCi/G FIERS TEST 

2 '[ 

0.5 H 

U\ GAM 
a.as ·.u::· GAM 

.:(J,:._ GAM 
a.as .U=:\.:: GAM 

Uf .. GAM 
U:"· GAM 
tr:: GAM 

a.as u: GAM 
0.1 U:" GAM 
0.1 (j GAM 

u: GAM 
u:,:, GAM 
u:::. GAM 

Lab Ld ~~-~~!A;:.:.:.;.N __ _ 

Protocol WHC-HEIS 
Version 'fer 1.. 0 

?crm JVD-:JS 

Version =2_.=2_2 __ _ 



SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-0S 
. Dept sample id 7125-005 

Received 11l13l92 
!\ moisture 49.6 

PARAMEXER 

Strontium 90 
Tritium 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
?age 3 

SUMMARY DATA SECTION 
?age i5 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 

,17982-39-3 
13967-48-l 
17967-70-9 
10045'-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

'l!MA NORCA~ 
REPORTING GROUP 7125 

D A 'I! A S H E E 'I! 

Client 

I: B0,7929:: 

Westinghouse Hanford· 
Contract MBH-SVV-069262 

Client sample id 807929 
Matrix BIOTA 

Collected 10L29l92 
Chain of custody id WHC-N-444-1 

RESUL~ 2a ERR MDA 
pCi./G (COUN':r) pCi./G 

43: ~- 3.0 o.· •.. 1 
0:. 3.9:'' :I" 0.075 o:·~09. 

9>..a:: 8.5 
m: s· 
u; 40' 

tI ·, 0=·~9:. 
tr, · .. 2::: 

· .. ·.,,: 
-U:':·, 

.... 
7: 

" 

·.U? . , :-::\.:: o:•~·.ai 
u: ,· " :.: O''; 7'' 

tr ' l: 
u,: o·.a 
U:. '·•;. l:. 
tl'.:'· r 
U':' '3::' 

RDL QlJALI-
pCi/G FIERS TES'l! 

2 y 

0.5 J. H 

GAM 
0.05 u GAM 

u: GAM 
a.as u,: GAM 

u:· GAM 
tr GAM 

w GAM 
: a.as U:' GAM 

0.1 u,: GAM 
0.1 tr: GAM 

er GAM 
U·' :-· GAM 
ur GAM 

Lab id -~~~-!A ___ N __ _ 

?rotocol WHC-REIS 
Version '.Jer l. 0 

?or:n JVD-;:JS 

?ersion -2_._2_2 __ _ 
~epor~ data ~2/l9/93 

I 



l\,1_:_:_;_: __ :,::, .• _:;_:_:_'._:,:_·.•_:_:'_
1
_._:_:_· __ :_:1_'_'._.:_.:'<Y:;,?"N2:i11so)~a& , :•,-• 

~ :.-·:_:·.;-:::::i: ... 

SDG 7125 
contact Dinkar Kharkar 

Lab sample id N211150-06 
Dept sample id 7125-006 

Received lll13 l92 
'ts moisture 58.0 

PARAMETER 

Strontium 90 
Tritium 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium Sl 
Cobalt 60 
Zi:i.c 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
.?age~ 

SUMMARY DATA SECTION 
?age 15 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-l 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-l 
13982-67-7" 
14274-82-9 

7440-29-1 

TMA ·NORCAL 
REPORTING GROUP 7125 

DATA SKEET. 

Client 

r l 
Westinghouse Hanford 

Contract MBH-SVV-069262 

Client sample id B07930 

Chain 

RESULT 
pCi/G 

-0 .. 37 UJ' 
0.34 J 

·4 .•. 6::: 
\tF 
.0:: 

::::·_er::: 
-.:·:u:::,._._ .. 
:-·a::·::·: 

.. u·· :·_ ;:; 

u 
(J 

CJ:" 

a: 
. er❖ 
U:\· 

Matrix BIOTA 
Collected 10£29£92 

of custody id WHC-N-444-1 

2a ERR MDA 

(COUN'r) pC"i./G 

1.5 a.a· 
0.074 0:.09, 

3.6 
4: 

30· .. 
'o,~'4:: 

l 
s::::: .. 
Q::·~.5 

0.5 
0 .. 9: 
a·. 6· 
o: •. a: 
0'~-1-" 
z:::·. 

RDL QUALI-
pCi/G FIERS 'rES'r 

2 u '{ 

o.s J H 

G.AM 
a.as GAM 

GAM 
a.as GAM 

GAM 
GAM 

tr:= GAM 
a.as er GAM 
0.1 er GAM 
0.1 iJ GAM 

u: GAM 
m· GAM 
U:::' GAM 

Lab id =T~MA..__.N __ _ 
Protocol WHC-HEIS 

'.Jersion 1/er l. Q 

?arm JVD-iJS 
1/ersion =2_._2_2 __ _ 

~epor~ iace 02/!9/93 



SOG 7125 
Contact Dinkar Kharkar 

Lall sample id N211150-07 
Dept sample id 7125-007 

Received 11L13L92 
% moisture 79.3 

p~ 

Strontium 90 
Tritium 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
?age 7 

SUMMARY JATA SECTION 
Page 17 

CAS NO 

10098-97-2 
10028-17.-8 

13966,-00-2 

I 

14392-02-0 
10198-40-0 
17982-39~3 
13967-48-1 
17967'-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82,-9 

7440-29-1 

'l'MA NORCAL 
REPORTING GROUP 7125 

DATA SREET 

1$1~\<>t"J 

L•:::. __ __.. I "!;~ 
·- - - B0-79·31 -

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id. 807931 
Matrix BIOTA 

Collected 10(29l92 
Chain of custody id WHC-N-444-1 

RESUL'l: 2a ERR MDA 
pCi/G (COUNT) pCi./G 

0'.16: UJ" 0.25 0 •. 7' 

0.26·.J". 0.099 0 .. 1 

7.T 6.9 
tr s. 
ll 40 
u.; .. o:~ 7 

CL. 2'. 
{]:':_;:_. ':7:::.: 
·uf:. .:_:_{Q,~.T 
u:. : ::-o~ 6 

er. 0~8-
u: 00:.6 
er· r 
U:'. ···,,.o~:.9,, 
1:r:· 2: 

RI>L QtnU.'I-

pC'L/G P''IER.S 'rES'l! 

2 u y 

o.s J: H 

GAM 

a.as u GAM 
u· GAM 

a.as {]: GAM 
U. GAM 
u: GAM 
tr: GAM 

a.as U:c. GAM 
0.1 u,· GAM 
0.1 (T GAM 

u: GAM 
u· GAM 
U:: GAM 

Lab id =7-~~~A-N __ _ 
?rococol nHC-HEIS 
Version 'fer l.Q 

?or~ J 1/D-:JS 

Version =2-._:_2 __ _ 
~epor~ ~ace )2/19/93 



I 
:- ·: 
.·.--· 

SDG 7125 
contact Dinkar Kharkar 

Lab sample id N2lll50-08 
Dept sample id 7125-008 

Received 11ll3l92 
% moisture 54.4 

PARAMETER. CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA 3HEETS 
?age 3. 

SUMMARY ~ATA SECTION 
?age 18 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7125 

DATA S·R EE T lt< ·· >I 
Client Westinghouse Hanford 

Contract MBH-SW-069262 

Client sample id 807932 
Matrix BIOTA 

Collected 10l29l92 
Chain of custody 

RESUL'.r 2a ERR 
pCi/G (COtnn) 

O·. 0.68.U.J"' 0.22 
0=~3.4 j 0.077 

T. 0::: 6.4 
..... u::-: 
·••.tr 

.. =: .. :,tr·===-= 
·,m: 

11:'· 
U:: 
tT. 
{J. 

u 
u:: 
u:::: 
11:= 

id WHC-N-444-1 

MDA 
pCi/G 

0.8 
0.1 

. Si··· 

.3.0:=: · 
==-·o.\·5:,:-, ... 

l: ... 
: s:: . 

o.:·~.8,= 
0 .. 5 
0.9 
0.6· 
2 

. o.t.9.:=:. 
·Ji 

RDL QtJALI-
pCi/G FIERS TEST 

2 u '{ 

0.5 .r H 

GAM 
a.as .u;::, GAM 

·tlf GAM 
a.as :=U(,:·· GAM 

tF GAM 
tr= GAM 
U' GAM 

0.05 u GAM 
0.1 u GAM 
0.1 u GAM 

u: GAM 
.m ·GAM 
u:::-: GAM 

Lab id ~~~MA;.:.:.:.N __ _ 

· Protocol ~HC-~EIS 
Version irer ::. . O 

?arm JVD-::JS 
Version ~2~-~2~2_· __ _ 

Reper~ data 021::_9;93 



SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-09 
Dept sample icl 7125-009 

Received 11/13/92 
I 

'\ moisture 74.9 

PARAMETER 

Strontium 90 
Tritium 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
?age 3 

SUMMARY DATA SECTION 
?age 19 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-l 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 
7440-29-1 

TMA NORCAL 
REPOR~ING GROuP 7125 

DATA SKEET 
·~•··· 

Client Westinghouse Hanford 
contract: MBH-SVV-069262 

Client sample id 807933 
Matrix BIOTA 

Collected 10/29/92 
Chain of custody id WHC-N-444-1 

RESOL"r 2a ERR MDA 
pCi./G (COUNT) pCi./G 

o;.35. uj' 0.25 o:~a 
0:·~12:~ 0.089 0 • .L 

lF 10. 
Uf 4:· 

U:'. .JO· 
··u,:· .. o,=:=7,·· 

tr.. r 
u::=. Si. 
u,· m .. 5:-
{],:. o= •. 5> 
u l 
u· o=.1 

u·· :• l 
'CI'( Q::·~.9::: 
u:=: 2::. 

RDL QUALI-
pCi/G · FIERS '?ES~ 

2 u: '[ 

0.5 J.: Ii 

u. GAM 
0.05 ·u GAM 

{].,: . GAM .. 
a.as tf:':. GAM 

u,: . GAM 

O:=: GAM 
lJ: GAM 

a.as . tl= GAM 
0.1 u GAM 
0.1 u: GAM 

u= GAM 
u=· GAM 
m GAM 

Lab id ~~-M~A-N __ _ 
?rococol :'1HC-HEIS 
Version Ver :..o 

?-::rm Jl/!J-'.:JS 

Version .:~-~2~2 __ _ 
~epcrc iace 12/19/93 



SOG 7125 
Contact Dinkar Kharkar 

Lab sample id N2lll50-10 
Dept sample id 7125-010 

Received 11£13L92 
!f; moisture 78.S 

PARAMETER 

Strontium 90 
Tritium 
GAMMA SCAN ANALYTES 
!?otassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
!!:uropium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
?age ::.a 

SUMMARY DATA SECTION 
?age 20 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683,23-9 
15585-10-l 
13982-67-7 
14274-82-9 

7440:-29-1 

-rMA NORC'AL 
REPORTING GROUP 7125 

DATA SREE'r 

~t~ 
~ ..... , ___ - a_· 0_1_9-3-•4:_,;-. __ --I: I ~ 

Client Westinghouse Hanford 
contract MBH-SVV-069262 

Client sample id 807934 
Matrix BIOTA 

Collected 10L29l92 
Chain of custody id WHC-N-444-1 

RESULT 2a ERR MDA 
pCi./G (COUN'l!) pCi./G 

88=· ~: 3.0 o:• •. a:. 
0:~-26:.~- 0.092 ···•0: •. 1 

s:~.m- 3.1 

U"' ,· 2•:•· 

u::- 10: 
tr.:. ·:.,o,, •. z,: 

. .u=: . _o·=.;.5, 
. ,.··.::ui,•>•,:_. ··:-2:::· 
" ::J1:{ /of2:: 

U?-' ·-····o:,•~.2•······ 

.. .11/ .. , •. o,;:3,•, 
. tr: o::.;.2·· 
U/·· ·. 0\,4,:. 
. u:· O=:.J:. 

U::=: o:•.a: 

RDL 2UALI-
pCi/G FIERS TEST 

2 y 

a.5 J/ H 

GAM 
a.as tr·· GAM 

er GAM 
a.as u· GAM 

u::: GAM 
a::::. .. GAM 
u\· GAM 

a.as U( GAM 
0.1 Ut GAM 
0.1 tr GAM 

u;:: GAM 
u·· GAM 
m GAM 

Lab ~d ~T~!-!A=-=-N __ _ 
!?ro~ocol WHC-HEIS 
Version 1Ter !. . a 

?or:n JVD-DS 

Version ~2~-~2~2 __ _ 

~epcrc dace Q2/l9l93 



SDG 7125 
Contact Dinkar Kharkar 

Lab sample id N211150-ll 
Dept sample id 7125-011 

Received llll3 l92 
'\ moisture 61.9 

P~R CAS NO 

Strontium 90 10098-97-2 
Tritium 10028-17-8 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
?age '..'.. 

SUMMARY DATA SECTION 
Page 21 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-6.7-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPOR'l!ING GROUP 7125 

DATA SHEET 

Client Westinghouse Hanford 
contract MBH-SW-069262 

Client sample id B07935 
Matrix BIOTA 

collected 10l29l92 
Chain of custody id WHC-N-444-1 

RESUL"r 2a ERR MDA 
pCi./G (COt.rw.r) pCi./G 

-0.15, uj 1.9 1 
LB, :r 0.13 0.1 

4.-•. 8::: 3.2 
tit.· 2:: 
U::-. .i.Q,: 
·Ut ... .•.·,, ,):d.•~·2,··. 

:.U:· 
,:. .. :o,~s:: 

a: :::z::•.:. 
.. 

u,: ··cr~.2:, 
... . . .cr: . Q:~ 2 

u: 0:.3 
a 0.2 
u:= o:~-~ 
(J::: .·.:a:·~.J:: 

.. ··· u:•·: . .-. o::;;.s:,: 

RDL QUALI-
pCi./G FIERS 'n:S'l! 

2 u '{ 

0.5 H 

GAM 
0.05 '(I::> GAM 

tr GAM 
a.as ·.ur GAM 

u· :•:• GAM 
(T:' GAM 
m·. GAM 

a.as u· GAM 
0.l 11: GAM 
0.l u:: GAM 

u; GAM 
ur GAM 
u:=: GAM 

~ab id =T-M=A-N __ _ 
Protocol WHC-HEIS 
'lers ion Ver l. Q 

form DVD-OS 
Version ~2~-~2~2~-

~eport date 02/'..9/33 



,---- - --- -

l~,, ~ ~H1117 !l l ~i,~{ 
1 .1\1~ , ~ .. , 11 .I m ·~· m .~:,11 ,1,,1 

'l!'KA NORC:AL 

I 
REPORTING GROUP 7125 

DATA SH.BET 

'P'~~ 
._li ___ ·_so_.1_,9J_o:_-. __ :..;..&~.•I 'fl' 

SOG 7125 
contact Dinkar Kharkar 

Lab sample id N2lll50-12 
Dept sample id 71~5-012 

Received lll13 £92 
!fl moisture 89.2 

PARAME'l!ER. 

Strontium 90 
Tritium 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DA'l!A 3HEE'l!S 
?age .:2 

SUMMARY DA'l!A SECTION 
Page 22 

CAS NO 

10098-97-2 
10028-17-8 

13966-00-2 
\ 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-,70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

Client Westinghouse Hanford 
Contract MBH-SVV-069262· 

Client sample id 807936 
Matrix BIOTA 

Collected 10l29l92 
Chain of custody id WHC-N-444-1 

RESULT 2a ERR MDA 
pCi/G (COUNT) pCi/G 

Qc~_551)j' 0.27 O.~B, 
a. 75, :r 0.11 O:~T 

m: 10' 
·m: 4i: 

u:::-. .J:Q:,:, 
.;;,:o:ts,: 

l// 
tit /' \?}st:>:. 
ut ?\?of$, 
ur· "0(5\ 
U:::. o·.9 
tJ:'. o:. 6, 

u· :• l 
u::: 0-~-8•: 
a· .· :·•:2':: 

RDL QtJALI-
pCi/G FIERS n:s-r 

2 tr: y 

0.5 H 

u GAM 
a.as u: GAM 

U>. GAM 
a.as .,U}. GAM 

-:··. 

-··:tr. GAM 
/ur. GAM 
•· 

u:::- GAM 
0.05 :··u::c- GAM 
0.1 ·u:,· GAM 
0.1 tl. GAM 

u=· •, GAM 
u: GAM 
w GAM 

Lab id _T~~ ...... N __ _ 

Protocol 'ilHC-HE!S 
Version 'fer :!. . a 

Form JVD-QS 
Version ~2~-~22 ___ _ 

~epor~ date J2/:!.9193 



Supplemental Requirements for Analyses Using 
Gamma Spectroscopy 

C.O Completeness Checklist 

Analysis Results 

0 Results Report for Sample Analyses and Reanalyses 
Q Raw Data (Spectra, Printouts of Counts per Channel, Notebook Pages) 
0 Calculation Sheets 
O Sample Identifications 
0 Det~ctor Identification and Counting Position 
0 Analysis Date and Initials of Analyst 
0 Amounts of Samples Counted 

Initial and Continuing Calibration 

Q Detector Identification 
0 Calibration Date(s) and Initials of Analyst 
0 Identification of Calibration and Check Standards including Radionuclides, 

Certification, Expiration Date, and Activity 
O Amount of (Check) Standard Used 
0 Raw Data including Counts and Count Duration for Standards 
Q Efficiencies and/or Geometry and Mairix Factors 
0 Raw Data of Background Counts, Count Dates, and Duration of Counts 
0 Kev/Channel 
0 FWHM 

.,( 

I 

Blanks 

O Detector Identification 
0 Date of Analysis 
0 MDA of Method 

_Q_,Amounts of Reagents Used in Blank 
__!l_Raw Data · 



Radiological Data Validation Procedure 

Duplicates 

Supplemental Requirements for Analyses Using 
Gamma Spectroscopy (Cont.) 

Q Detector Identification 
0 Date of Analysis 
0 Amounts of Samples 
0 Count Durations 
0 Sarpple Identifications 
0 Results of Analyses and Calculated Precision 
0 Raw Data 

Radiometric and Gravimetric Yields 

Procedure X.X, Rev. 0 
Date: June 18, 1991 

Paga 27 of 28 

NJ>r Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers 
Used 

Nj)c Weights of Precipitates or Solids Counted 
N/A Calculated Recoveries 

Laboratory Control Samples 

0 Detector Identification 
0 Date of Analysis 
0 Calculation of Recoveries 
6 Results of Anal~ses 



Radiological Dela Velidalion Procedure Procedure X.X. Rev. 0 
Date: June 18, 1991 

Peg• 44 ol 28 

supplemental Requirements for the Analysis of 
Tritium Us.ing· Liquid Scintil.lation counting 

F. o Completeness Checklist' 

Analysis Results 

0 
0 
0 
0 

Results Report for Sample Analyses and Reanalyses 
Raw Data (Gross Counts, Notebook Pages, etc.) 
Calculation Sheets 

, sample Identifications 
Instrument Identification 
Analysis Date and Analyst Initials 
Amounts of Samples Counted 
Background Counts Associated with Each Sample Result 

Inltial and Continuing Instrument Calibration 

6 

0 
a 
0 

Blanks 

0 
Q 
Q 
0 

Instrument Identification 
Identification of Calibration Standards including 
Radionuclides, Certification, Expiration Date and 
Activity 
Amount of Standard Used for Calibration 

· Raw Data. (Gross Counts, Count Duration, Background 
Count, and Background Count Duration) 
Counting Efficiency Determination Method and Results 
Quench correction Method-

, Instrument Identification 
Date of ,,Analysis 
MDA of Method 
Amounts of Reagents Used 
Lot Numbers of Reagents Used 
Raw Data 
Tritium Levels in Background Water 

Duplicates 

0 
Q 
Q 
NIA 
a 

Instrument Identification 
. Date of Analysis 

Amounts of Samples 
Amount of Spike for Spiked Duplicates 
Raw Data (Gro~s counts, count Duration,. Background 
Counts, and Background Count Duration) 



Radiological Data Validation Procedure 

Radiometric and Gravitimetric Yields 

Procedure X.X, Rev. 0 
Daie: June 18, 1991 

Pago 45 ol 28 

Q 

X 
Amount of Tritium Standard Used for Radiometric Yield 

· Determination 
Radiometric Yield Calculations and Results 

Laboratory Control Samples 

0 

~ 
0 

Instrument Identification 
Date of Analysis 
Calculated Recoveries 

. Results of Analyses 

F.1 General 

Scope 

This Appendix provides supplemental information used for 
validating analytical data from the determination of tritium in 
water using liquid scintillation counting. · 

Applicability 

The validation criteria in this appendix are intended to be 
applied in addition to those found in the body of the procedure. 
In cases where discrepancies exist between the requirements of 
the procedure and the appendix, the criteria in the appendix 
shall apply. 

F.2 Calibration 

Liquid scintillation counting systems are ·calibrated using NIST 
traceable externa~ or internal standards. The chemical and 
physical matrix: of the standards should resemble the samples as 
closely as possible in order to match light emission 
(scintillation) and .quenching properties. 

• If the matrix of the sample is not representative·of that 
for the samples, .qualify all associated results as 
estimated, (J) • 

Most automated liquid scintillation systems are capable of 
processing many more samples than is normally contained in an 
SDG. As a minimum, one calibration standard should be included 
with every analytical run of samples. An analytical run can be 
comprised of more than one SOG. 

• Qualify the results associated with runs lacking calibration 
standards as unusable, CR). 



Radiological Data Validation Procedure 

Supplemental Requirements for Analyses Using 
Gas Proportional Counters 

A.O Completeness Checklist 

Analysis Results 

o Results Report for Sample Analyses and Reanalyses 
Q Raw Data (Counting, Logs, Printouts, Notebook Pages) 
0 Calculation Sheets 
0 Sample Identifications 
0 Detector Identification 
0 Analysis Date and Initials of Analyst 
0 Amounts of Samples Prepared or Counted 
0 Weights of Solids Counted 

Initial and Continuing Calibration 

0 Detector Identification 
O Calibration Date(s) and Initials of Analyst 

Procedure X.X. Rev. 0 
Date: June 18, 1991 

Pago 19 ol 28 

0 Identification of Calibration and Check Standards including Radionuclide, 
Certification, Expiration Date, and Activity 

0 Amount of (Check) Standard Used · 
0 Raw Data including Counts and Count Duration for Standards 

Q Weights of Preparations 
0 Efficiencies_ 1 

O Weights of Carriers Added, If Applicable 
0 Results of Statistical Tests Used to Evaluate Instrument Reliability and 

Efficiency Checks 
0 Raw Data of Background Counts and Count Duration 

_JJ__ Results of Statistical Test Used to Evaluate Instrument Background 
_a_ Control Limits for Check Source and Background Counts 

Blanks 

0 Detector Identification 
0 Date of Analysis 
0 MDA of Method 
6 Amounts of Reagents Used in Blank 
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·o Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers 
Used 

0 Weights of Precipitates or Solids Counted 
0 Calculated Recoveries 

Duplicates· 

0 Detector Identification 
0 Date of Analysis 
0 Aliquots of Samples 
0 Weights of Solids Counted 
0 Count Durations 
D Sample Identifications 
0 Calculated Precision 

Laboratory Control Samples 

_Q_ Detector Identification 
---0--_ _..,._ Date of Analysjs 

0 Calculation of Recoveries 
0 Results of Analyses 




