
L. 

Thermo Analytical Inc. 

TMA/Norcal 

____ 2030 Wright A~enue 

P 0. Box d040 -·--- --

~ 54 1215 

?:chmond, C.c\ 9~30~-00Ll0 

,;701 235-2633 Fa.1 Vc 5; 0; _: 35.,7_1]8 

September 17, 1992 

Ref . TMA/Norcal N2-07-075-7059 

Mr. John Bourgeault 
Westinghouse Hanford Company 
2355 Stevens Drive 
Richland, WA 99352 

Dear Mr. Bourgeault: 

0041 ~! 

SENT BY FEDERAL EXPRESS 

Enclosed on the Summary Data Section, are the gamma scan results for the soil 
samples from Sodium Dichromate Barrel-ERA Site 5AF-92-226, we received 17 July 
1992. The QA/QC results are also given in the Summary Data Section. 

Please call if you have any questions concerning this data. 

Sincerely, 
(.:. / 

.~r K./~v-
D i nkar P. Kharkar, Ph.D. 
Manager, Nuclear Programs 

DPK/ ss 

Enclosures: Section 1 through 6 
Appendices 
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7059 

Tritium Standard Solution Certificate and Preparation 
Information. 

Isotopic Uranium Standard Solution Certificates and 
Preparation Information. 

14C Standard Solution Certificates and Preparation 
Information. 

Preparation Log For QC Samples. 

Am S_tandard Solution Certificate and Preparation 
Information. 

99Tc Standard ~olution Certificate and Preparation 
Information. 

90sr Stock Solution Certificate, Preparation and 
Dilutions Information. 

Yttrium Carrier Certificate, Preparation and Dilutions 
Information. 

Gamma Scan Spike 

Pu Standard Solution Certificate and Preparation 
Information. 

Continuing Calibration Data for LSC Counters 4 and 5. 

Raw Data for Continuing Calibration for Gross Counters. 

Primary Calibration Refe~ences. 

TMA 
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SECTION 1 Summary Data Including QC's 



T M A N O R C A L 
REPORTING GROUP 7059 

SDG 7059 
Contact Dinkar Kharkar 

S U M M A R Y DAT A 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

S E C T I O N 

T A B L E 0 F C O N T E N T S 

About this section 

Sample Summaries 

Prep Bat.ch Summary 

Work summary . 

Reagent Blanks 

Lab Control s~mples 

Replicates 

Data Sheets 

Result Summaries 

Method Summaries 

Report Guides 

1 

3 

5 

6 

7 

8 

9 

10 

13 

14 

15 

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

Form DVD-TOC 
Version 2.16 =---=-----

Report date 09/17/92 



TMA NORCAL 
REPORTING GROUP 7059 

SDG 7059 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hanf 
Contract MBH-SVV-069262 

ABOUT THE DATA SUMMARY SECTION 

The Data Summary Section of a Data_Package has all data, in several 
useful orders, necessary for first level, routine review of the data 
package for a Sample Delivery Group (SDG). This section follows the 
Data Package Narrative, which has an overview of the data package _and a 
discussion of special problems. It_is followed by the Raw Data Section, 
which has full details. 

The Data summary Section has several groups of reports: 

SAMPLE.SUMMARIES 

The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and 
QC SUMMARY to reflect the sort order) show all samples, including QC 
samples, reported in one SDG. These reports cross-reference client 
and lab sample ide~tifiers. 

' 

PREPARATION BATCH SUMMARY 

The Preparation Batch Summary Report shows all preparation batches 
(lab groupings reflecting how work was organized) relevant to the 
reported SDG with information necessary to check the completeness and 
consistency of the SDG. 

WORK SUMMARY · 

The Work Summary Report shows all samples and work done on them 
relevant to the reported SDG. 

REAGENT BLANKS 

The Reagent Blank Reports, one for each Reagent Blank relevant to the 
SDG, show all results and primary supporting information for the blanks. 

LAB CONTROL SAMPLES 

The Lab.control Sample Reports, one for each Lab Control Sample relevant 
to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

Lab id TMAN 
Protocol WHC-HEI 

REPORT GUIDES Version Ver l.C 
Pagel Form DVD-RG 

SUMMARY DATA SECTION Version 2.16 
Page 1 Report date 09L17LS 



SDG ~7~0~5~9 ________ _ 

Contact Dinkar Kharkar 

ABOUT THE 

REPLICATES 

TMA NORCAL 
REPORTING GROUP 7059 

G U I D E , cont. 

DATA SUMMARY 

Client Westinghouse Hanf, 
Contract MBH-SVV-069262 

SECTION 

The Replicate Reports, one for each Replicate and Original sample pair 
relevant to the SDG, show all results, differences and primary 
supporting information for these QC samples. 

MATRIX SPIKES 

The Matrix Spike Reports, one for each Spiked and Original sample pair 
relevant to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

DATA SHEETS 

The Data Sheet Reports, one for each client sample in the SDG, show all 
results and primary supporting information for these samples. 

RESULT SUMMARIES 

The Result Summary Reports, one for each test 
results and QC for one parameter on one page. 
for the method used to do certain work to the 

METHOD SUMMARIES 

used in the SDG, show all 
(A test is a short code 

client's specification.) 

The Method Summary Reports, one for each test used in the SDG, show 
performance data for each method on one page. 

REPORT GUIDES 

The Report Guides, one for each of the above groups of reports, have 
documentation on how to read the associated reports. 

REPORT GUIDES 
Page 2 

SUMMARY DATA SECTION 
Page 2 

Lab id TMAN 
Protocol WHC-HEI: 
Version Ver 1.0 

Form DVD-RG 
Version 2.16 

Report date 09/17/9' 



SDG 7059 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 

B018Z1 
B018Z2 
B018Z4 
Reagent Blank 
Lab Control Sample 
Replicate (N207075-01) 

SAMPLE SUMMARY 
Page 1 

Sl»l4ARY DATA SECTION 
Page 3 

MATRIX 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

TMA NORCAL 
REPORTING GRIX.JP 7059 

SAMPLE SUMMARY 

CHAIN Of 
CUSTODY COLLECTED RECEIVED 

002698 07/15/92 07/17/92 
002698 07/15/92 07/17/92 
002698 07/15/92 07/17/92 

07/15/92 

SAMPLE 
WT/VOL 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

LAB 
SAMPLE ID 

N207075-01 
N207075-02 
N207075-03 
N207075-05 
N207075-04 
N207075-06 

DEPARTMENT 
SAMPLE ID QC BATCH 

7059-001 7059 
7059-002 7059 
7059-003 7059 
7059-005 7059 
7059-004 7059 
7059-006 7059 

Lab id ... TM ... A .... N __ _ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD-CS 
version ~2-:..:1.::.6 __ 

Report date 09/17/92 



SDG 7059 
Contact Dinkar Kharkar 

CHAIN OF 
QC BATCH CUSTOOY 

7059 002698 

QC SUMMARY 
Page 1 

SUMMARY DATA SECTION 
Page 4 

CLIENT SAMPLE ID 

801821 
801822 
801824 

Reagent Blank 
Lab Control Sample 
Replicate (N207075-01) 

TMA NORCAL 
REPORTING GROUP 7059 

QC SUMMARY 

MATRIX COLLECTED RECEIVED 

SOIL 07/15/92 07/17/92 
SOIL 07/15/92 07/17/92 
SOIL 07/15/92 07/17/92 

SOIL 
SOIL 
SOIL 07/15/92 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

SAMPLE 
\IT/VOL 

LAB DEPARTMENT 
SAMPLE ID SAMPLE ID 

N207075-01 7059-001 
N207075·02 7059-002 
N207075·03 7059-003 

N207075-05 7059-005 
N207075-04 7059-004 
N207075-06 7059-006 

Lab id ""'TM..a.A.;;.aN'--­
P rotoco l WHC·HEIS 
Version Ver 1.0 

Form DVD-QS 

Version ~2..._.1a.::6'--­
Report date 09/17/92 



SDG 7059 
Contact Dinkar Kharkar 

TEST HATRIX METHOD 

Ganma Spectroscopy 
GAM SOIL Garrrna Scan 

TMA NORCAL 
REPORTING GROUP 7059 

PREPARATION BATCH SUMMARY 
Client Yestinghouse Hanford 

Contract MBH-SW-069262 

PREPARATION --- PLANCHETS ANALYZED --- QUALi- FIRST SECOND 
REVIE~ BY BATCH CLIENT BLANK LCS REP/ORIG MS/ORIG FIERS REVIE~ BY 

2713-028 3 1/1 09/14/92 DPK 

Replicates and Matrix Spikes are those with original (Client) sa~le in this Sa~le Delivery Group. 
Blank and LCS planchets are those in the same preparation batch as some Client, Replicate or Spike sa~le. 

PREP BATCH SlMMARY 
Page 1 

SUMMARY DATA SECTION 
Page 5 

Lab id _TM~A~N..._ __ 
Protocol YHC-HEIS 
Version Ver 1.0 

Form DVD-PBS 
Version ~2-.1-6 __ _ 

Report date 09/17/92 



SDG 7059 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID LAB SAMPLE ID 
MATRIX COLLECTED 

CUSTCX>Y RECEIVED 

801821 N207075-01 
SOIL 07/15/92 

002698 07/17/92 

801822 N207075-02 
SOIL 07/15/92 

002698 07/17/92 

801824 N207075-03 
SOIL 07/15/92 

002698 07/17/92 

Reagent Blank N207075-05 
SOIL 

Lab Control Sample N207075-04 
SOIL 

Replicate (N207075-01) N207075-06 
SOIL 07/15/92 

002698 07/17/92 

COUNTS OF TESTS BY SAMPLE TYPE 
TEST CLIENT BLANK LCS REP SPIKE 

GAM 3 , 
TOTALS 3 1 

I.URIC SUMMARY 
Page 1 

SlMMARY DATA SECTION 
Page 6 

, , 
, 1 0 

PLANCHET 

7059-001 

7059-002 

7059-003 

7059-005 

7059-004 

7059-006 

TOTALS 

6 

6 

TMA NORCAL 
REPORTING GROUP 7059 

WORK SUMMARY 

SUF· 
TEST FIX ANALYZED METHOO 

GAM 08/29/92 Gall'llla Scan 

GAM 08/30/92 Gall'llla Scan 

GAM 09/09/92 Gall'llla Scan 

GAM 08/30/92 Gall'llla Scan 

GAM 08/30/92 Gall'llla Scan 

GAM 08/29/92 Gall'llla Scan 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

REFERENCE 

Lab id .:..:TM.:.:.A:::.N __ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD-CWS 
Version =-2-:...:1.:.6 __ 

Report date 09/17/92 



I 
TMA NORCAL 
REPORTING GROUP 7059 

• 
REAGENT BLANK 

SDG 7059 
Contact Dinkar Kharkar 

Lab sample id N207075-05 
Dept sample id 7059-005 

PARAMETER CAS NO 

GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 

I 

Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

REAGENT BLANKS 
Page 1 

SUMMARY DATA SECTION 
Page 7 

RESULT 
pCi/G 

,: ,:.U:"::::':··· 
'i /ti : 

: 
: u 

U\ 
.. ::_--9:t.:.: 
·'-,'u:::•. 

u 
" " . ·<.<Ui· 

2a ERR 
(COUNT) 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Matrix =S=O=I=L ___ _ 
Material 

MDA RDL QUALI-
pCi/G pCi/G FIERS TES 

GAM 
GAM 

0~83 GAM 
o:·091 GAM 
0.22 GA!-'. 
o-;.1e GAM 
0~13. GAM 

'·a-~13: GAM 
0~21 GAM 
0,;:14 :· :u::: GAM 
a,~ 2·5 u··::•:.,,,·· GA!-'. 

" .. 

.0=~20 u,( GAM 
" iu·:····:.•:,,. ·0~·43 .. GAZ-'. 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version 2.16 

Report date 09L11 l92 



:I 

SDG 7059 
Contact Dinkar Kharkar 

Lab sa~le id N207075-04 
Dept s~le id 7059-004 

PARAMETER 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromiun 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesiun 134 
Cesiun 137 
Europium 152 
Europium 154 
Radiun 226 
Thoriun 228 
Thoriun 232 

LAB CONTROL SAMPLES 
Page 1 

SUMMARY DATA SECTION 
Page 8 

RESULT 
pCi/G 

.::Ue:.· 
.. 

<IJ/i' 
. 0';;.90'· :. 

·u .. 
u 

·,u ... 
0~93 
u 
U=-

u 
u 
u• 

TMA NORCAL 
REPORTING GROOP 7059 

LAB CONTROL SAMPLE 

20' ERR MDA RDL QUALI-
(COUNT) pCi/G pCi/G FIERS TEST 

.o;36. 

LO .. •· 
0.22 

0.45 U,. .. GAM 
; 

L5.' u>:.=- GAM 
0,18 · u:::. GAM 

0.22 GAM 
0.31 u GAM 
0;20· u.· GAM 
0.36 u ...... ·. GAM 
0;22:: U: GAM 

.. 0;83 U' GAM 

ADDED 
pCi/G 

1;25 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Matrix ~SO~l~L~--
Material _________ _ 

20' ERR 
pCi/G 

0.052 

0.050 

REC 3a LMTS PROTOCOL 
X (TOTAL) LIMITS 

80j120 
8oh20 

~·,. 70-130 80~120 
so)120 .. .. .. 
30;;,120 
80":120 · 

..E... 68-132 80"i20 
80~i20 
80~120 

... 

80."-.120 
ao-120· 
80H2o·· 

Lab id _TM-A_N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-LCS 

Version :2.:...1..,6'---­
Report date 09/17/92 



N2010?,;-~ <I 
.. .':,,,:,· •, ·.· · .. · .. :·· :· 

SOG 7059 
Contact Dinkar Kharkar 

REPLICATE 
Lab sal!llle id N207075-06 

Dept sal!llle id 7059-006 

REPLICATE 2a ERR 
PARAMETER 

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 

REPLICATES 
Page 1 

SUMMARY DATA SECTION 
Page 9 

pCi/G (CCXJNT) 

·· ...•. ·,a:;::.· 
. < LI' . 

· : iu 
(,:::,·: 

: . '.:\qj):. .. 

. : .. ·.,. U:':•: ·. 

:· \ u:,:.,. 
. : .. ,:.·ui,. ·. 

.. u •. 

·?:<:~t~; .. 

1.8 

0.22 
0.16 
0.43 

TMA NORCAL 
REPORTING GRCXJP 7059 

REPLICATE 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

ORIGINAL 
Lab sal!llle id N207075-01 

Dept sal!llle id 7059-001 
Received 07/17/92 

Client sal!llle id ::.B0=-1,.,8:.::Zc..:.1 ___ ..;._ __ _ 

MDA 
pCi/G 

.::,:o:so·· 
•: .. L8::; 

/o;n 
>ojr· 
:'.:0;93.,:: 
:: o:; 12 .. · 

·o; 12'· 
·'.::·o· •. 18:>, . 

... ,<o; i.1::::. 

RDL 
pCi/G 

Matrix ::.SO=-I:.::L,__ ____ _ 

Collected 07/15/92 
Chain of custody id _00 ___ 2---6 ___ 9 ___ 8 ___ _ 

QUALi- ORIGINAL 2a ERR 
FIERS TEST pCi/G (CCXJNT) 

,U·/'·· 
··u<:::::,,·. 
u 
Ui:·•: . 
·ti>.:;· 

u.:'::>:,' . 
·u\\•·• 
U<•:::. 

GAM 
GAM 
GAM 
GAH 
GAM 
GAM 

GAM 
GAM 

GAM 
GAM 
GAM 
GAM 
GAM 

.11) 
.• U::::,:. .· .. ·.:u< 

.· ... u: .·. 
>:'.u:, ·.,· :·. 

.·<u,::·· 
u. 

· .. :· .. u.:>:•.· 

.. <::•u\,,.: 

· 0'.41: 
·. 0; 79 

.u 

1.9 

0.17 
0. 18 

MDA 

pCi/G 
QUALi - RPO 3a PROT 
FIERS X TOT LIMIT 

:•o(sa::•,· u 
.·'L9.:>· u 

<ohO .. u 
>0~28/\ U 

o:C~n . u 
··· 'o,:1t·' u 

:· 0~10{ u 
.· ,• 

. · 0•~·16/::: u 
· . ·o~.11./··, u 

0;7a:, u 

·::22:::: 

.\:T 
:'.>:4· 

50 

118 .. 35•:• 

54 35:. 
171 35:. 

Lab id -™ ... A .... N __ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-REP 
Version =2-.... 1=6 __ 

Report date 09/17/92 



SDG 7059 
Contact- Dinkar Kharkar 

Lab sample id N207075-0l 
Dept sample id 7059-001 

Received 07L17l92 

PARAMETER CAS NO 

GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 

14392-02-0 
10198-40.L0 
17982-39-3 
13967-48.:..1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

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 10 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7059 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B018Zl 

RESULT 
pCi/G 

------,,·:u._,:·­

tr· .. 
ti> 
u 

·,u; 
u:::::::. 

·-· _.-'_-U,,-.. --

0~41 
0'/79 

-,_:.',u_c--,-

Matrix SOIL 
Collected 07ll5l92 

Chain of custody id 002698 

2a ERR 
(COUNT) 

1.9 

0 .17 
0.18 

MDA 
pCi/G 

-- ()f :~a 
,,1~9,: 

0\.iO< 

Ol9T' 
._ o.1L 
ono 
o~.16 ·' 

.:0-:.11 

RDL 
pCi/G 

QUALI­
FIERS TES' 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

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

WHC-HEIS 
Ver 1.0 
DVD-OS 
2.16 
09l17l92 



SDG 7059 
Contact Dinkar Kharkar 

Lab sample id N207075-02 
Dept sample id 7059-002 

Received 01 Ll 7 /92 

PARAMETER 

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 11 

CAS NO 

13966-00-2 

14392-02-p 
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 7059 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id 8018Z2 
Matrix SOIL 

Collected 07/15/92 
Chain of custody id 002698 

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

i3'{ 0.79 .. 

0/20.• .. ; u:: ... .. .. 

uc:-'::"' 0:18: 
U':':':=--. ·. 0~ 038' 

··u>, 0;11 
. u.-.,::- 0.32 
tri:.-. 0\045 

o·~ 040 0.039 
·u/·•. ··'· 0.084 
·u::-. 0.056 

o. 59,: · 0.079 
0.86 0.061 

.. 0·~_77'-: 0.18 

RDL QUALI-
pCi/G FIERS TES~ 

GAM 
GAM 
GAM 

·:.u/:,:· .. GAM .. 
'. .. .. 

tr>. GAM 
u:·_. GAM ... 
u,.>,. ... GAM 

GAM 
·,•• .. 

. frii·: GAM 
u:::.·-•_:, .. ... GAM 

GAM 

GAM 
GAM 

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

Form DVD-OS 
Version =2~·=1=6 __ _ 

Report date 09/17/92 



SDG 7059 
Contact Dinkar Kharkar 

Lab sample id N207075-03 
Dept sample id 7059-003 

Received 01Ll7L92 

PARAMETER CAS NO 

GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 

I 
Chromium 51 14392-02-IO 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thor,ium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 12 

TMA NORCAL 
REPORTING GROUP 7059 

DATA SHEET l!il 
Client Westinghouse Hanford 

Contract MBH-SVV-069262 

Client sample id B018Z4 
Matrix SOIL 

Collected 07L15L92 
Chain of custody id 002698 

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

0.58 : : GAM 
0:.11·/ GAM 
O~ST GAM 
0~037 GAM 

: .. 
·',-,,o~b74 . u:·"':t·'· .. 

GAM 
.0~24 u GAM 
0.030 uo·> . .-, GAM 

.. 
o:~02s u:-::...·, .. GAM 

: 
: :_: :: {]':: .. · .. ···0~054.· U·'·-:;:.· GAM 

·. u,:· _o-~-038? u: GAM 
· Chl8>< 0.045 GAM 
. 0.20. 

... 
GAM 0.029 

.. 
0.19 0.11. GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.16 

Report date_ 09L17L92 



Test §ML Matrix -SO~l=L __ 
SDG 7059 

Contact Dinkar·Kharkar 

LAB SUF· 
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2713-028 Prep error 15.0 X 

B01821 N207075-01 7059-001 
B01822 N207075-02 
B01824 N207075·03 
Blank (Stnd=QC-8720) N207075-05. 
LCS (Stnd=QC-8719) N207075-04 
Replicate CN207075-01) N207075~06 

7059-002 
7059-003 
7059-005 
7059-004 
7059-006 

TMA NORCAL 
REPORTING GRClJP 7059 

RESULT SUMMARY 
GAMMA SCAN 

GAMMA SPECTROSCOPY 

Cobalt 60 Cesilm 137 

u 
0.040 
u 
u 

LOW 
u 

Nominal values and limits from method RDLs (pCi/G) 

RESULT SU4MARIES 
Page 1 

SUMMARY DATA SECTION 
Page 13 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Lab id .:.TM:.::;A.:.:,N,.__ __ 

Protocol WHC·HEIS 
Version Ver 1. 0 

Form DVD·CRS 
Version :2.a...1a.a6,.__ __ 

Report date 09/17/92 



Test GAM Matrix .:.;SO:;.:lc::L __ 
SDG 7059 

Contact Dinkar Kharkar 

C .,. TMA NOR CAL 
REPORTING GROUP 7059 

METHOD SUMMARY 
GAMMA SCAN 

GAMMA SPECTROSCOPY 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

LAB ·SUF- MAX HOA ALIQUOT RESID YIELD COUNT FWHM DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2713-028 Prep error 15.0 X 
B01821 N207075-01 7059-001 
B01822 N207075-02 
B01824 N207075-03 
Blank (Stnd=QC-8720) N207075-05 
LCS (Stnd=QC-8719) N207075-04 
Replicate (N207075-01) N207075-06. 

Nominal values and limits from method 

7059-002 
7059-003 
7059-005 
7059-004 
7059-006 

PROCEDURES RC-30 Ge(Li) Preparation. 

METHOO SUMMARIES 
Page 1 

SlMMARY DATA SECTION 
Page 14 

pCi/G G mg X min keV HELD PREPARED YZED DETECTOR 

:: j\9/f:: 210 
: oL?i{ 900 

. ·•:•. 

: ·ost,:::: 1 ooo 
·· ,,\ta:>\ 100 
. \2.~!j{:) 100 

100 

I 

· ,Jo9= 
-:.112· 

:~'.:!:~~j:: 

100 

45{ 
='47: 
S-l 

180 

08/29/92 JR,01,00 
08/30/92 MB,05,00 
09/09/92 MB,02,00 
08/30/92 MB,05,00 
08/30/92 MB,03,00 
08/29/92 JR,01,00 

AVERAGES :I: 2 SD . MDA 1.6 :I: _1_.5_ 
FOR 6 SAMPLES YIELD ___ :I: __ _ 

FWHM ___ :1: __ _ 

Lab id .:.:TM.::.;A::.:.N __ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-CMS 
Version =2-:..:.1...,6 __ 

Report date 09/17/92 



TMA NORCAL 
REPORTING GROUP 7059 

SDG 7059 
Contact Dinkar Kharkar REP.ORT GUIDE 

Client Westinghouse Hanf 
Contract MBH-SVV-069262 

SAMPLE SUMMARY 

The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and 
QC SUMMARY to reflect the sort order) show all samples, including QC 
samples, reported in one Sample Delivery Group (SDG). 

The following notes apply to this report: 

* .LAB SAMPLE ID is the lab's primary identification for a sample. -

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one 
assigned by a radiochemistry department in a lab. 

* 

* 

CLIENT SAMPLE ID is the client's primary identification for a 
sample. It includes any sample preparation done by the client 
that is.necessary to identify the sample. 

QC BATCH is
1
a lab assigned code that groups samples to be 

processed and QCed together. These samples should have similar 
matrices. 

QC BATCH is not necessarily the same as SDG, which reflects 
samples r~ceived and reported together. 

* All Lab Control Samples, Reagent Blanks and Replicates are shown 
that QC any of the samples. Due to possible reanalyses, not all 
results for all these QC samples may be relevant to the SDG. 
The Lab Control Sample Reports, the Reagent Blank Reports, the 
Replicate Reports and the Result Summary Reports detail these 
relationships. 

Lab id TMAN 
Protocol WHC-HEJ 

REPORT GUIDES Version Ver l.C 
Page 1 Form DVD-RG 

SUMMARY DATA SECTION Version 2.16 
Page 15 Report date 09Ll 7 L~ 



TMA NORCAL 
REPORTING GROUP 7059 

SDG ~7~0~5~9 _______ _ Client Westinghouse Har. 
Contact Dinkar Kharkar REPORT GUIDE Contract MBH-SVV-069262 

PREPARATION BATCH SUMMARY 

The Preparation Batch Summary Report shows all preparation batches in 
one Sample Delivery Group (SDG) with information necessary to check the 
completeness and consistency of the SDG. 

The following notes apply to this report: 

* 

* 

* 

* 

REPORT GUIDES 
Page 2 

SUMMARY DATA SECTION 
Page 16 

The preparation batches are shown in the same order as the 
Report and Method Summary Reports are printed. 

Only analyses of planchets relevant to the SDG are counted. 

Each preparation batch should have at least one Reagent Blank 
and LCS in it to validate other results. 

The QUALIFIERS shown are all qualifiers other than U, J and B 
that occur on any analysis in the preparation batch. The Result 
Summary Report has these qualifiers on a per sample basis. 

These qualifiers should be reviewed as follows: 

X 

p 

2 

Some data has been manually entered or modified. 
Transcription errors are possible. 

One or more results are 'preliminary'. The data is not 
ready for final reporting. 

There were two or more results for one parameter on one 
planchet imported at one time. The results in DVD may 
not be the same as on the raw data sheets. 

Other lab defined qualifiers may occur. In general, these 
should be addressed in the SDG narrative. 

Lab id TMAN 
Protocol WHC-HE: 
Version Ver 1. C 

Form DVD-RG 
Version 2.16 

Report date 09/17/: 



TMA NORCAL 
REPORTING GROUP 7059 

SDG ~7=0=5~9 ________ _ Client Westinghouse Hanf 
Contract MBH-SVV-069262 Contact Dinkar Kharkar REPORT GUIDE 

WORK SUMMARY 

The Work Summary Report shows all samples, including QC samples, and all 
relevant analyses in one Sample Delivery Group (SDG). 

The following notes apply to this report: 

* 

* 

* 

* 

* 

TEST is a code for the method used to measure related 
parameters. Results and related information for each parameter 
are on the Data Sheet Report. 

SUFFIX is the lab's code to distinguish multiple analyses 
(recounts, reworks, reanalyses) of a fraction of the sample. 
The suffix indicates which result is being reported. An empty 
suffix normally identifies the first attempt to analyze the 
sample. 

The LAB SAMfLE ID, TEST and SUFFIX uniquely identify all 
supporting data for a result. The Method Summary Report for 
each TEST h~s method performance data, such as yield, for each 
lab sample id and suffix and procedures used in the method. 

PLANCHET is an alternate lab identifier for work done for one 
test. It, combined with the TEST and SUFFIX, may be the best 
link to raw data. 

For QC samples, only analyses that directly QC some regular 
sample are shown. The Lab Control Sample Reports, the Reagent 
Blank Reports, the Replicate Reports and the Result Summary 
Reports detail these relationships. 

Lab id THAN 
Protocol WHC-HEI 

REPORT GUIDES Version Ver LC 
Page 3 Form DVD-RG 

SUMMARY DATA SECTION Version 2.16 
Page 17 Report date 09[17[S 



TMA NORCAL 
REPORTING GROUP 7059 

SDG 7059 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hanf 
Contract MBH-SW-069262 

DATA SHEET 

The Data Sheet Report shows all results and primary 
information for one client sample or Reagent Blank. 
corresponds to both the CLP Inorganics and Organics 

supporting 
This report 

Data Sheet. 

The following notes apply to this report: 

* 

* 

* 

* 

* 

TEST is a code for the method used to measure a parameter. If 
the TEST is empty, no data is available; the parameter was not 
analyzed for. 

The LAB SAMPLE ID and TEST uniquely identify work within the 
Summary Data Section of a Data Package. The Work Summary and 
Method Summary Reports further identify raw data that underlies 
this work. 

The Method Summary Report for each TEST has method performance 
data, such as yield, for each Lab Sample ID and a list of 
procedures used in the method. 

ERRORs can be labeled TOTAL or COUNT. TOTAL implies a 
preparation (non-counting method) error has been added (as sum 
of squares) to the counting error denoted by COUNT. The 
preparation errors, which may vary by preparation batch, are 
shown on the Method Summary Report. 

A RESULT can be 'N.R.' (Not Reported). This means the lab did 
this work but chooses not to report it now, possibly because it 
was reported at another time. 

When reporting a Reagent Blank a RESULT can be 'N.A.' (Not 
Applicable). This means there is no reported client sample work 
in the same preparation batch as the Blank's result. This is 
likely to occur when the Reagent Blank is associated with 
reanalyses of selected work for a few samples in the SDG. 

The following qualifiers are defined by the DVD system: 

U The RESULT is less than the MDA (Minimum Detectable Activity). 
If the MDA is blank, the ERROR is used as the limit. 

Lab id THAN 
Protocol WHC-HEI 

REPORT GUIDES Version Ver 1.C 
Page 4 Form DVD-RG 

SUMMARY DATA SECTION Version 2.16 
Page 18 Report date 09l17lS 



TMA NORCAL 
REPORTING GROUP 7059 

SDG 7059 
Contact Dinkar Kharkar GUIDE, cont. 

Client Westinghouse Hanf 
Contract MBH-SVV-069262 

J 

DATA SHEET 

If the RESULT is less than the RDL (Required Detection Limit) 
and no U qualifier is assigned. 

B Some Reagent Blank that QC's this sample had a non-U result and, 
after correcting for possibly different aliquots, that result is 
greater than or equal to the MDA for this sample. 

For each sample result, all Reagent Blank results in the same 
preparation batch are compared. The Result Summary Report 
documents this relationship. 

P The RESULT is 'preliminary'. 

T The test code shown is not the same as on the raw data for 
this result. It has been changed to match that used for 
correspondi~g QC. See the narrative for details. 

X Some data necessary to compute the RESULT, ERROR or MDA was 
manually entered or modified. 

2 There were two or more results available for this parameter. 
The reported result may not be the same as in the raw data. 

Other qualifiers are lab defined. Definitions should be in the 
SDG narrative. 

The following values are underlined to indicate possible problems: 

* 

* 

* 

An MDA is underlined if it is bigger than its RDL. 

An ERROR is underlined if the 2 sigma counting error is bigger 
than both the MDA and the RESULT, implying that the MDA may not 
be a good estimate of the 'real' minimum detectable activity. 

A negative RESULT is underlined if it is less than the negative 
of its 2 sigma counting ERROR. 

Lab id TMAN 
Protocol WHC-HEc 

REPORT GUIDES Version Ver l.C 
Page 5 Form DVD-RG 

SUMMARY DATA SECTION Version 2.16 
Page 19 Report date o9f17lr 



TMA NORCAL 
REPORTING GROUP 7059 

SDG 7059 
Conta~t Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Han1 

Contract MBH-SVV-069262 

-LAB CONTROL SAMPLE 

The Lab Control Sample Report shows all results, recoveries and primary 
supporting information for one Lab Control Sample. 

The following notes apply to this report: 

* All fields in common with the Data Sheet Report have similar 
usage. Refer to its Report Guide for details. 

* Amounts ADDED are the lab's estimate of the actual amount spiked 
into this sample with their ERROR an estimate of the error of 
this amount. 

An amount is underlined if its ratio to the corresponding RDL is 
outside protocol specified limits. 

* REC (Recovery) is RESULT divided by ADDED expressed as a 
percent. 

* The first, computed limits for the recovery reflect: 

* 

* 

1. The error of RESULT, including that introduced by 
rounding the result prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the. result. If labeled (COUNT), 
they do not. 

2. The error of ADDED. 

3. A lab specified, per parameter bias. Thebias changes 
the center of the computed limit range. 

The second limits are protocol defined upper and lower QC limits 
for the recovery. 

The recovery is underlined (out of spec) if it is outside either 
of these ranges. 

Lab id TMAN 
Protocol WHC-HE 

REPORT GUIDES Version Ver 1. 
Page 6 ~Orm DVD-RG 

SUMMARY DATA SECTION Version 2.16 
Page 20 Report date 09 ll 7 t 



TMA NOR.CAL 
REPORTING GROUP 7059 

SDG 7059 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hanf 
Contract MBH-SVV-069262 

REPLICATE 

The Replicate Report shows all results, differences and primary 
supporting information for one Replicate and associated Original sample. 

The following notes apply to this report: 

* 

* 

* 

* 

All fields in common with the Data Sheet Report have similar 
usage. This applies both to the Replicate and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Replicate has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULTS are underlined. 

The RPD (Relative Percent Difference) is the absolute value of 
the difference of the RESULTS divided by their average expressed 
as a percent. 

If both RESOLTs are less than their MDAs, no RPD is computed and 
a •-• is printed. 

For a parameter, if the lab did work for both samples but has 
data for only one, the MDA from the sample with data is used as 
the other's result in the RPO. 

The first, computed limit for the RPD reflects: 

1. The errors of RESULTs, including that introduced by 
rounding the RESULTs prior to printing. 

If this limit is labeled TOT, it includes the 
preparation error in the RESULTs. If labeled CNT, it 
does not. 

2. Error introduced by the arithmetic done to compute the 
RPO. 

This value reported for this limit is at most 999. 

The second limit for the RPD is the larger of: 

Lab id 
Protocol 

TMAN 
WHC-HEI 

REPORT GUIDES Version Ver 1.C 
Page 7 Form DVD-RG 
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SDG 7059 

TMA NORCAL 
REPORTING GROUP 7059 

Client Westinghouse Han: 
Contact Dinkar Kharkar GUIDE, cont-. Contract MBH-SW-069262 

REPLICATE 

1. A fixed percentage specified in the protocol. 

2. A protocol factor (typically 2) times the average MDA as 
a percent of the average result. This limit applies 
when the results are.close to the MDAs. 

* The RPO is underlined (out of spec) if it is greater than either 
limit. 

Lab id TMAN 
Protocol WHC-HE 

REPORT GUIDES Version Ver 1. 
Page 8 Form DVD-RG 
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TMA NORCAL 
REPORTING GROUP 7059 

SDG 7059 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hanf 
Contract MBH-SVV-069262 

MATRIX SPIKE 

The Matrix Spike Report shows all results, recoveries and primary 
supporting information for one Matrix Spike and associated Original 
sample. 

The following notes apply to this report: 

* All fields in common with the Data Sheet Report have similar 
usage. This applies both to the Spiked and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Spike has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULTS are underlined. 

* Amounts ADDED are the lab's estimate of the actual amount spiked 
into the Spike sample with their ERROR an estimate of the error 
of this amohnt. 

* 

* 

* 

An amount is underlined if its ratio to the corresponding RDL is 
outside protocol specified limits. 

REC (Recovery) is the Spike RESULT minus the Original RESULT 
divided by ADDED expressed as a percent. 

The first, computed-limits for the recovery reflect: 

1. The errors of the RESULTs, including that introduced by 
rounding them prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the result. If labeled (COUNT), 
they do not. 

2. The error of ADDED. 

3. A lab specified, per parameter bias. The bias changes 
the center of the computed limit range. 

The second limits are protocol defined upper and lower·QC limits 
for the recovery. 

Lab id TMAN 
Protocol WHC-HE: 
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SDG 7059 

TMA NORCAL 
REPORTING GROUP 7059 

Contact Dinkar Kharkar GUIDE, cont. 
Client Westinghouse Hanf 

Contract MBH-SVV-069262 

MATRIX SPIKE 

These limits are left blank if the Original RESULT is more than 
a protocol defined factor (typically 4) times ADDED. This is a 
way of accounting for that when the spike is small compared to 
the amount in the original sample, the recovery is unreliable. 

* The recovery is underlined (out of spec) if it is outside either 
of these ranges. 

Lab id TMAN 
Protocol WHC-HE: 
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TMA NORCAL 
REPORTING GROUP 7059 

SDG 7059 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hanf 
Contract MBH-SVV-069262 

RESULT SUMMARY 

The Result·summary Report shows up to four results measured using one 
method. There is one report for each TEST, as used on the Data Sheet 
Report. The corresponding Method Summary Report has method performance 
data. 

The following notes apply to this report: 

* Each per method report is subdivided into sections, one for each 
preparation batch. A preparation batch should be work done over 
a restricted period of time by a small group of people in a 
defined area of the lab. 

* 

There should be Lab Control Sample and Reagent Blank results in 
each preparation batch since this close correspondence makes the 
QC meaningful. Depending on. lab polcy, Replicates need not 
occur in each batch since they QC sample dependencies such as 
matrix effects. 

If a result is less than both its MDA and RDL, it is replaced by 
just 'U' on this report. If it is greater than or equal to the 
RDL but less than the MDA, the result is shown with a 'U' flag. 

The J and X flags are as on the data sheet. 

* Non-U results for Reagent Blanks are underlined to indicate 
possible contamination of other samples in the preparation 
bat·ch. The Reagent Blank Report has supporting data. 

* 

* 

REPORT GUIDES 
Page 11 

SUMMARY DATA SECTION 
Page 25 

Lab Control Sample results are shown as: ok, No data, LOW or 
HIGH, with the last two underlined. 'No data' means no amount 
ADDED was specified. 'LOW' and 'HIGH' correspond to when the 
rec~very is underlined on the .Lab Control Sample Report. See it 
for supporting data. 

Replicate sample results are shown as: ok, No data, or OUT, with 
the last two underlined. 'No data' means there was no original 
sample data found for this replicate. 'OUT' corresponds to when 
the RPO is underlined on the Replicate Report. See it for 
supporting data. 

Lab id TMAN 
Protocol WHC-HE: 
Version Ver 1. C 

Form DVD-RG 
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TMA NORCAL 
REPORTING GROUP _7059 

SDG 7059 
Contact Dinkar Kharkar GUIDE, C O n t . 

Client Westinghouse Hanf 
Contract MBH-SVV-069262 

RESULT SUMMARY 

For some methods, ratios as percentages and error estimates for them are 
computed for pairs of results. A ratio column header like '1+3' means 
the ratio of the first result column and the third result column. 

The error estimate for a ratio reflects the errors of RESULTs, including 
errors introduced by rounding the RESULTs prior to printing and the 
preparation error if one is shown for the preparation batch. 

The preparation error is included once, not once for each 
re_sult, since preparation ·errors for the results should be 
highly correlated. 

The ratio is underlined (out of spec) if the absolute value of its 
difference from a nominal value is greater than its error estimate. 

I 

Average ratios are computed. These do not include ratios from Lab 
Control Sample or Reagent Blank results since their matrices are not 
necessarily similar to normal sample's. 

For Gross Alpha or Gross Beta results, there may be a column showing the 
sum of other Alpha or Beta emitters. This sum includes all relevant 
results in the DVD database, whether reported or not. Results in the­
sum are weighted by a particles/decay value specified by the lab for 
each relevant parameter. Results less than their MDA are not included. 
No sums are computed for QC Samples since their various planchets may 
not be physically related. 

Lab id TMAN 
Protocol WHC-HEI 

REPORT GUIDES Version Ver 1.C 
Page 12 Form DVD-RG 

SUMMARY DATA SECTION Version 2.16 
Page 26 Report date 09£17£~ 



TMA NORCAL 
REPORTING GROUP 7059 

SDG.7059 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hani 
Contract MBH-SVV-069262 

METHOD SUMMARY 

The Method Summary Report shows performance data for one method. There 
is one report for each TEST, as used on the Data Sheet Report. 

The following notes apply to this report: 

* Each per method report is subdivided into sections, one for each 
preparation batch. A preparation batch should be work done over 
a restricted period of time by a small group of people in a 
defined area of the lab. 

Th.ere should be Lab Control Sample and Reagent Blank results in 
each preparation batch since this close correspondence makes the 
QC meaningful. Depending on lab policy, Replicates need not 
occur in each batch since they QC sample dependencies such as 
matrix effects. 

! 
* If the MDA column is labeled 'MAX MDA', there was more than one 

* 

* 

* 

* 

* 

result measured by the reported method and the MDA shown is the 
largest MDA. If not all these results have the same RDL, the 
MAX MDA reflects only those results with RDL equal to the 
smallest one. 

MDAs are underlined if greater than the RDL; the smallest RDL if 
there is more than one. 

Aliquots are underlined if less than a nominal value specified 
for the method. 

Residues are underlined if outside a range specified for the 
method. 

Yields, which may be a gravimetric yield, chemical recovery or 
detector ef.ficiency depending on the method, are underlined if 
outside a range specified for the method. 

Count times are underlined if less than a nominal value­
specified for the method. 

Resolutions (as FWHM; Full Width at Half Max) are underlined if 

Lab id TMAN 
Protocol WHC-HE: 

REPORT GUIDES Version Ver 1.' 
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SDG 7059 
Contact Dinkar Kharkar 

TMA NORCAL 
REPORTING GROUP 7059 

GUIDE, cont. 

METHOD SUMMARY 

greater than a method specified limit. 

Client Westinghouse Hanf 
Contract MBH-SVV-069262 

* Days Held are underlined if greater than a holding time 
specified in the protocol. 

* Analysis dates are underlined if before their sample's 
preparation date. 

REPORT GUIDES 
Page 14 

SUMMARY DATA SECTION 
Page 28· 
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SDG 7.059 
Contact Dinkar P. Kharkar 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

CASE NARRATIVE 

1.0 GENERAL 

Soil sample results from the .Sodiumon Dichromate Barrel-ERA Site 5AF-92-
226 (TMA/Norcal Group 7059) are reported herein. TMA/Norcal Group 7059 is 
comprised of .the three samples listed on the Chain-of-Custody documents· 
and is identified as_ Samples 1, 2, and 3. 

1.1. CHAINS-OF-CUSTODY 

Th.is report includes data from the sample delivered under Chain-of-Custody 
documents Field Logbook WHC-N-205-15. 

1.2 SAMPLE VOLUME 

1000 mL bottles of the samples were received for the analyses: 

1. 3 MISSING SAMPLES 

All samples were accounted for in an undamaged condition. 

1.4 HOLDING TIMES 

2.0 

2.1 

The collections were made on 7 /15/92 and the sample processing was 
initiated within 180 days of collection. 

QUALITY CONTROL 

The interna,l quality control ·_consisted of one sample each of _a laboratory 
control, a blank, aud a replicate. All original analyses were performed 
with QC samples 7059-4 5, and 6. 

The QC samples were prepared and labelled by the quality control officer. 
Copies of The QC not.ebook pages are. included in the data package. 

LABORATORY CONTROL SAMPLES 

LCS recoveries for 6°Co and 137Cs were 69% and 74% respectiyely and were 
within the 3 a limits. 

2.2 BLANKS 

The-blank results for the gamma scan nuclides were less than MDA. 

2.3 REPLICATES 

Results were satisfactory for the replicate analyses. 

3.0 ANALYTICAL NOTES 

. _3 .1 Gamma Scan Analvses: Gamma ·scan analysis did not find positive 
concentration of gamma nuclides in the samples. 

Case Narrative .Section 
Page 1 of 1 
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SECTION 3: COPIES OF CHAINS-OF-CUSTODY 



· Westinghouse Hanford CHAIN OF CUSTODY• 002638 Company 
' .. 

Custody Form Initiator CE ZERBY 

Company Contact K.P00L/C.E.Heiden Telephone {509}3762640 

Project Designation/Sampling Locations Soduim Dichromate Barrel-ERA Collection Date 7-15-92 

S:ite S'A"f 9 )__-· J :; ~ 

Ice Chest No. ~ 0 -~:Ent ,. Field Logbook No-G,,tC-Q ,2D5 15 

Bill of La_cting/Airbill No. ';:) v;)08 ~\o~)~:c3 Offsite Property No. 

Method of Shipment Erner)'. Air Exgress 

Shipped to TMA/Norcal 
-

Possible Sample Hazards/Remarks NQ•e Detected 

5 e C' s .t\ ,\S. ~0£, . ,yy\\ \(1 1\0c0:, 'cc\\\ s .c"~ I ?e:cr:.._} C:-IOs\ ~f'-A\ ~~· •~ 
\ 

Sample Identification 

B018Z1 . ( 3) Bottles 

B018Z2 { 3) Bottles ,. 
-~ 

B018Z4 ( 3) Bottles I ~ 
~ ~r• 

~ ~'--, 

~~ _-...; ~'~ ·, -

~~~'J_ 

~ 
~ 

,.-

~ -,. 
"~ ~ 

' 
,, 

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

Relinquisli·ed by: (.,- -z~.~~ Received by: Date/Time: 
' :i;. 

){~;,MU~.? 1Sl1i <;:' ~ ~ (l,,L~ 7#"/7,9'L //::;() 
Relinquished by:-~ Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sample Disposition 

i Disposal Method: Disposed by: Date/Time: 

I Comments: 
I 
' 

A-6000-407 (12/90) 



. ,. 
•~• .• r· 

@ Westinghouse · 
Hanford Company SAMPLE ANALYSIS REQUEST c.o.c. 002699 

Collector CE ZERBY Date 7..:15-92 
Company Contact K Pool/_CE Heiden Telephone ( 509- l 3762640 

Sample 
* 

Date Time 
Number and Type of Sample Containers/Analysis Requested 

Number Collected Collected 

V ru1m1 c:; 7 .1 i::; .. q:;i \\5:5 (1) 250nl r1r, r.r h+ -:=:::, \ 1 ~(n-719{ ~ 

1./ 00182& \ s 7-15-92 \\ s5 (1) 25Qnl aG ICP tletals for(totat ChraniLITI) I'.\ p =,- .,._,1,- ~.J,. 

(1) 1L iter ClG ~R,--. Ot.!~- c::,, ✓ 3018Z1 s 7-15...:92 ,155 GammaSpec 

-
"' Rn1 A7? c:; 7 _ g_92 1155 ( 1) · 250ml Cr 6+ <::::: L ~ , Q £/I~ - 7 I 9 ln 

/ r'Rnrnn c:; 7-1t;-O? II 55 ( 1 ) ? t;Om l Tr.P MF>taldtntr1l rhrnmillm) r• ,P 
✓ i--Rn1 P.7? c:; 7_1i::;_Q? I I 'S.5 (1) 11 itF>r ClG Gr1mmr1 c::nPr Q~o- n4J-s 

,.,. --B018Z4 s 7-15-92 ~'i ,~ 
~r--:> 7·/l 'i.J ( 1 ) 250ml Cr 6+ S..w<"~L\la -,19( ~ 

-...,B018Z4 s 7-15-92 IL\ I~ ( 1 ) 250ml ICP Metals (total chromium) \~.\r 
,,_,, _.,B018Z4 s 7-15-92 ) '1 I") tn 1L iter ClG Gamma Soec C? ~J") - ( 1 LJ ::l- S 

~ 
.._______ 

1-............ 

~ 
·-----._ 

r-----..... 

'-------·---- '- l 

~---✓ ------~ - ('"\ -
~. 

~ 
-------------, , _______ 

~"' 
' 

'--....____ 
.. 

•Type of Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids 0 = Oil SL = Sludge w = Water 
OS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information SAF 92-226 Soduim Dichromate Barral- ERA site 100 D area 

Priority Turn Around. Run Analysis even though hold times are missed. 

Special Handling and/or Storage Saam l es m~j • tQ.i •ed tQ 4°c 

Possible Sample Hazards None detected with field instustments 
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ANALYTICAL METHODS USED - SOIL AND PLANT MATERIAL 

1. Gross Alpha and Gross Beta: Approximately 5 gram of soil was dissolved by 
HF-HN03 -HC1 treatment. The dissolved solution was made to a known volume. 
A volume equivalent to O .1 gram of soil was uniformly deposited on a 
stainless steel planchet, weighted, and counted on a low background 
proportional counter for gross alpha and gross beta determination. 

2. Carbon-14 Analvsis: An aliquot of soil is combusted in the furnace at 
925°G in the presence of oxygen and CuO. The Co2 is absorbed in BaC12 to 
form BaCo 3 , filtered and placed in a scintillation vial and counted in the 
LSC counter in the presence of the scintillator. 

3. Strontium-90: 90 sr was determined on a 1 gram aliquot. Approximately 3 
gram dry soil was dissolved completely by HF-HN03 -HC1 treatment and made 
to a known volume. One gram aliquot was taken for 90 Sr determination. 
Yttrium carrier was added Yttrium was extracted by HDEHP extraction. 
Yttrium was converted to yttrium oxide and beta counted. 

4. Isotopic Uranium, Plutonium, Americium, and Curium: U, Pu, Am, and Cm 
were determined by addin~ appropriate tracers in the dissolved sample and 
purified by selective ion exchange procedures. Am and Cm are further 
purified with a DDCP extraction procedure and coprecipitated with a 
yttrium scavenge. The purified extract is electrodeposited on a 
stainless steel disc for alpha pulse height spectroscopy. The plutonium 
plate is striped with HN0 3 and 241Pu is counted in a liquid scintillation 
counter with an appropriate cocktail. 

5. Technetium-99: Approximately 2 gram was ashed at 500°C with 99mTc tracer 
and ammonia. The ash was leached with H2S04 and K2S20 8 • The leached sample 
is filtered. H2S04 and K2S20 8 was added to a 10 mL aliquot of water. The 
water and the leached sample of soil was extracted with TBP and purified 
by coprecipitation and anion exchange procedure. The purified Tc was 
electroplated on a stainless steel disc and counted on a gamma detector to 
determine yield. After . decay of 99mTc, the disc was counted on a low 
background beta counter. 

6. Gamma-Scan: Approximately 200 to 750 gram dry soil was placed in an 
appropriate geometry and counted on a Ge(Li) detector. 

TMA 
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SECTION 6: RAW DATA FOR GAMMA SCAN 
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. I Q. C. Sample Log Sheet 

Group No. 

Prepared by: 

Date: 

Program·Mgr: 

Q.C.# 

</72./ 

Smp# 

C, 

Cj/1,1-/92-

l>,11/. 

191, 2~?. ~'/2-
Nuclide 

K--40 

Cr-51 

co-60 · 

Cs-134 

Cs-J 3I 

Ba-?26 

Th-2?8 

Th-232 

TMA/Norcai 

DUPLICATE SAMPLE 

'7os9- 6 is a duplicate of 7o£"9 - I 

pCi/ !Jr-4fl? ± 2u % error 

Found Added Found/Added 

10,10 (1(,,9~) //, '3! (;,,1~) o, 9 r+ (± :J.+, v 
. S'..e, e. Cv ~. ch k SA, ~tr --

0,3 129 (64,'i;) 

0✓81-91 (17, 2. 'h) 
..> 

. O,fD11 (sis~ 

t>,4o9t{jo;b~ · ~,?!3(!:17,t) 
0,7Ff9? (21,1P) /,D15(± lb,~) 

<0,7793· 

Entered: 4 Date: 9/uJ'l~ Entered: 4 Date: 9/21/9~ 

NOTE: Reference times are normally t~me of count (blanks) or first of 
th;~-year ,(spikes). If different times are used, list them below. 
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'0.;; ...... r 11 r, i 
·1 J··f i.:rl:J l n_l -JR n4~ 11·n °~ ~ . \ ~ ~-. J ,~ 1'\g-,·T~J u . 51 M1I 209. 17999 GR 5~0 J .< 

)' 
, LIBP=ARLI REF TIME= 1 c;·7. 2'=?2 92 

) *;_~~:;*!** ·1m "/'~t:*::~E::•A'.!-~L*:~~~::·I• :•**********••***2***;'•*:1;;:** 
l9' '- r ,JI . ._,.,_ M1'1f-\1_,,_, •--' 

··) P~{.-ENERGY-·; t M.1 BRANCH EFFICIEt'-lCV CPM CORR DPM ERROR PCI/GHAr.; 
. KEV · FRAC FRAC CNTG DECAY· NOW PCT AT TZERO 

)~,;_ 40 4.:602E+i1 DAYS 
1460 ( i 460. 85; 0. 110000 

LAMBDA= 1. 506E-12 
0. 00353 2. 048 

DEC ,C\Y= 1. OOQE~+£Ot.£;;C,1----ji~i.!)r-----
,_.:; ·,o•"'jE+iJ··~ J p 1 q•.1 1 i r::,01::.- .... <~.7 •-'· c:..u._, '- ~. , I• ..... -''--' · '-J'.._; 

) Cr :51 2. 772E+C-i IM,.YS L.C\MBDA= :2. 501E-02 DECAY= 3. 212E-01 i<::: 
***"':!- ( :320. 03) 0. 102000 0. 0168~· O'. 495 -2. 881E+02 s ( 1. 9:31E+OO 

.~Mn 54_ 3. 125E+02 DAYS LAMBDA= 2. 218E-03 DECAY= 9.042E-01 2G 
**** t 83~83) 1.000000 0.00622 0:308 4.951E+01 s < 1. i79E~Oi 

~ <;8 4!) --., 0 ,;., 

**** ( 
7. 130E+01 DAYS 

810. 76j 0. 990000 

{) Fe 59 4. 460E+Oi DAYS 
**** (1099~ 22) 0. 565000 
-;H-::f--::f- ( 1291. 56) 0.432000 

'3 co 60 1.921E+03 DAYS 
**** (1173. 21) 0. 999200 

·:, **** (1332. 48) 1. 000000 

Zn 65 2. 440E+02 DAYS 
{) **"~* <. 111 5. 52 ) 0. 507500 

Nb 94 7. 414E+()6 DAYS 
,Q **** C 871_. 10) 

**•::.-0
~ ( 1573. 70) 

1 .. 000000 
1. 000000. 

9Ru106 3. ~70E+02 DAYS 
**** C 621. 80) 0. 097600 
**** C 1050. 1Qj 0. 014500 

• I 131 

. **** ( 
8. 040E+OO DAYS 

364. 30) 0. 820000 

iD· 
BaL33 

***"~ 
~ . **** 

*·~*-::!-
. ***"~ 
Cs134 

**** 
***-:':!-

**** 

3. 'i81E+03 DAYS 
C 276.30) 0.075000 

302. 70) 0. 196000 
355. 90) 
'.]83·. 70) 

0. 621000 
0.094000 

7. 531E+02 DAYS 
475, 30) 0.015000 
604, 60) 
795 . .SO) 

0.980000 
0. 880000 

Gs 137 1. 102E+04 DAYS 
**** < 661. 64) 0. 851000 

Eu152 4. 821E+03 DAYS 
**** ( 121. 78) 0.254000 
**** C 344.31) 0.245000 

LAMBDA= 9. 722E-03 
0. 00641 0. 306 

LAMBDA= 1. 554E-02 
0. 00472 0. 252 
0. 00400 0. 231 

LAMBDA= 3. 608E-04 
0.00442 0.242 
0. 00388 0. 183 

LAMBDA= 2. ::341 E-03 
0 .. 00465 0.272 

LAMBDA= 9. 349E-08 
0. 00596 0. 266 
0.00326 0. 177 

LAMBDA= 1. 889E-03 
0.00848 0. 343 
0. 00495 Q.254 

DECAY= 6. 431E-01 
4. 827E+D1 s 

DECAY= 4. 937E-01 
9. 428E+01 s 
1. 333E+02 s 

DECAY= 9.837E-01 
5. 471E+01 s 
4. 729E+01 s 

DECAY= 8. 790E-01 
1. 152E+02 s 

DECNI'= 1. 000E+00 
4.465E+01 s 
5. 409E+01 s 

DECAY= 9. 178E-01. 
4. 148E+02 s ., 
".J, 540E+03 s 

4G 
< 1. 616E-Oi 

6(i 
< 4. 112E-Oi 
( .5. 816E-Oi 

4G .. -... 1. 198E-Ol 
< .. 1. 035E-Oi . 

1G 
,·· 2. 822E-01 ·'· 

3G .. 9. 614E-02 ·:.._ 

·( 1. 165E-01 

41G 
·( 9. 732E-01 
·( 8. 306E+OO 

LAMBDA= 8.621E-02 DECAY= 1.993E-02 9G 
0. 01473 0.420 3.473E+01 s < 3. 753E+OO 

. LAMBDA= 1. 741E-04 DECAY= 9. 921E-01 10G 
0. 01951 0. 540 3. 693E+o2·s < 8. 015E-01 
0. 01781 0. 528 1. 514E+02 s < 3.286E-Ol 
0. _01512 0. 579 , 6. 163E+01 s < 1. 338E-01 
0. 01392 0.439 3.353E+02 s < 7:279E~01 

.LAMBDA= 9. 204E-04 
0.01114 0. 370 
0. 00873 
0. 00654 

0. 448 
0. 292. 

LAMBDA= 6. 290E-05 
0. 00794 0. 321 

LAMBDA= 1. 438E-04 
0. 03943- 0. 731 
0.01566 0.478 

DECAY= 9·. 591E-01 
2.216E+03 s 
5. 240E+01 s 
5.082E+01 s 

9G 
< 4.975E+OO 
< 1. 176E-01 
< 1. 141E-Oi 

DECAY= 9.971E-01 3G 
4. 746E+01 s < 1.025E-01 

005 
DECAY= 9. 935E-01 ·48G 

7.295E+01 s < 1. 581E-Oi 
1.245E+02 s < 2. 699E-01 



**+'} ( 778. 87) 
*·•H-'..i- ( 9tS3. 3.6) 

)·**"}* ( 1112. 04 i 
. ***'t (1408 .. 02) 

0. · 120000 
0. 132000 
0. 124000 
0. 198000 

; Eu 154 3. 105E+03 DA'{S 
. **~* ( 123. 07) 0.390000 

**** C 723.26) 0. 202000 
) 1H** 873. 16) 0. 117000 

-l::-*ih<' ( 1004. 75) 0. 1 70000 
1130 C 1128. 50) 

) **** ( 1274. 49) 

0. 003000 
0. 336000 

Eui55 
) •l(-*"1-* ( 

·X-* i~-'~ ( 

1. 812E+03 DA'-{S 
86. 54) 

105.30) 
0. 320000 
0. 200000 

J Ta182 1. i50E+02 DAYS 
~ **** ( 67.80) 0.410000 

**"-!-* ( 100. 10) 0. 144000 
D **** <1121.30> o. 350000 

·ll-*** (1189.05) 0.166000 
1-."*"~'-i- ( 1221 . 40) 

''.)***"..!- (1231.01) 
0.277000 
0. 117000 

Ra226 
:) -l!·*-~* ( 

**~,h~ ( 

**** 
:) 609 

Th228 
".) 239 ( 

**** ( 

5. 851E+05 DAYS 
186. 10) 0. 040000 
242. 00) 
351.96) 
-509. 32) 

0. 078000 
0.393000 
0. 484000 

6. 987E+02 DAYS 
238. 62) 0. 448000 
583. 17) 0.287000 

:1' Th232 5. 113E+i2 DAYS 
'~ 339 ( 338. 40) 0. 104000 

912 ( 911. 10) 0. 250000 
iJ!> **** ( 968. 90 j 0. 1 !:·0000 

1460 (1459.20) 0.009000 

• 
• 

• 
• 
• 

0. 00668 
0. 00540 
0. 004c-,7 
0. 00366 

0. 297 
0. 324 
0. 226 
0. 161 

LAMBDA= 2.232E-04 
0. 03923 0. 742 
0.00723 0. 310 
0. 00595 0. 273 
0. 00518 
0. 00460 
0. 00406 

(...._ •1:1 I 
,.}. C:.:.00 

0. 712 
0. 247 

LAMBDA= 3. 825E-04 
0. 04:364 
0. 04218 

1. 029 
0. 764 

LAMBDA= 6.027E-03 
0. 04383 1. 073 
0. 04279 
0.00463 
0. 00436 
0.00424 
0. 00421. 

0.831 
0. 317 
0.243 
0. 263 
0. 279 

LAMBDA= 1. 185E-06 
0. 029.13 
0. 02236 
0.01531 
0. 00866 

0. 770 
0. 920 
0.667 
0. 797 

LAMBDA= 9. 921E-04 
0. 02269 
0. 00906 

3. 564 
0.489 

LAMBDA= 1. 356E-13 
0. 01594 0.854 
0. 00570 
0.00536 
0. 00353 

0. 227 
0. 340 
2. 048 

3. 6'~8E+()2 s 
4. 550E+02 s 
:,3. 909E+02 s 
:2. 222E+,:J2 s 

-~ 

-::: 
.( 

8. 016E-O 1. 
9. 861E-Oi 
8. 472E-O::. 
4. 817E-01. 

DECAY= 9. 899E-01 48G 
4.848E+01 s < 1. 055E-Oi 
;..;:_ l22E+02 s 

3. 928E+02 s 

-,._ 4. 617E-O! 
<. 8. 544E-Oi 

3.248E+02 s < 7. 066E-01 
S·. 159E+04 :37. 701/. 1. 122E+();,.:2 
1. 808E+02 s 

DECA'{= 9. 828E-01 
7. :369E+Ot ·= 
9. 060E+01 s 

DECA'r'= 7. 605E-01 
5. 971E+01 s 
1. 348E+02 s 
1. 914E+02 s ,., 361E+02 '-'· s 
-~ .-:::... 241E+•J2 s 
5. 661E+02 s 

< 3. 933E-Oi 

6G 
< 1.615E-01 
< 1. 985E-Oi 

33G 
-::: 1. 691E-01 
·( 3. 817E-01 
.. ·• 
'· 5. 421E-Oi .. 

9. 516E-01 ,,_ 

< 
. 

6. 344E-01 
.- 1. 603E+OO -~ . 

DECAY= 9. 999E-01 48G 
6. 611E+02 s ~ 1. 424E+OO 
5. 277E+02 s < 1. i36E+OO 
1. 109E+02 s <? 2. 382E 01 
1.901E+o, s20. 291/. 4. 094E=-o-i} 

DEC AV= 9-~-:.i.-¥-1. =--<:H---;::t-t-ti-----

7. 898E-Oi 
1.881E+02 s -ui 

DECAY= 1.000E+OO 41G 
5. 153E+02 s16. 591/. 1. 110E+OO 
1. 595E+02 s76. 901/. 3. 435E-01 
4. 227E+02 s < 9. 103E-01 
6.449E+04 8. 19i. 1. 389E+02 

006 



) 

**~**********************************************2************************** 
7059 559 
LIBR=ARLI REF TIME= 197. 292 92 
***~*********************************************************************** 

***********************************************************~*************** 
* Group ........................ 7059 ;_;. Time of count 242. 7i0 1992 ,c!-

) * Sample .......................... 1 * Reference GMT ........ 197. 292 1992 "~ 
"A- Eiemen1;............. -1-i· Elapsed Live Tm .......... 108. 5667 * 
* T1.~pe code ..................... GL.S * Dead Time Pct: ............ 0. 107345 ,,, 

) * ID ......................... B018Z1 .;-.c Background GMT ....... 236. 834 1992 * 
· * Geametr1~, detector ........... .JR-1 .;~ Standard GMT ......... 240. 879 1992 * 

* Aliquot............. 209. i8 ~i- Days since TO ............ 45. 41769 * 
) * Unit o.P Aliq_uot........... GR,,;M * Time an .......... 10: 02 PDT 29-AUG i* 

* Dat-~ Sheet Units.... PC.I /GRf-\M * rime off ......... 11: 50 PDT 29-AUG "* 
* (_ibrary ...................... ,..,RLI * Cale Time ......... 13: 26 01-SEP-92 * 

~ *************************************************************************** .. * Slope. . . . . . . . . . . . . . . . . . . . 1. 006277 * W id th slope. . . . . . . . . . . . . . 0. 004 796 ,~ 
* Intercept ................ -9. :38779 ·R- Width offset ............. 7. 638496 * 

!IT)* X**2 TERM .......... 0.22045691E-06 *Sensitivity .................... 4. * 
NP: [7,67]559. GSP 17 PEAKS 

·) ***********************************************************~**************** 
PK IT ENRG LEFT WD BKGND FWHM ARE,; CHAN CPM ERR EFF K FIT 

1 4 14. 9 19 29 59 ""7 39 818 24. 1 7. 54E+OO 4. 00. 020 0 ·7 9;::; I . "'-· ·-· 
.:) 2 4 .-,--, i 19 '7Q 320 4. 81 13:J 3-~- 2 i. 22E+OO 29. 10. 119 0 0. 00 ,::. I 

C. ' 
.--, 4 33. 9 19 29 326 5. 18 120 4•"J 0 ; 11E+OO 26. ::J" ,.., ,..,."J 0 e 00 -..) cJ. J.. _v. <=....:,..., J. 

4 0 76. 4 81 10 639 4. 06 
I 

345 85. 2 3. 17E+OO 15. 3 4. 38 0 0. 00 
102. :, 5 0 93. 2 99 ""7 398 i. :29 75 0 6. 90E-01 47. 8 4. 33 0 0. O<) I 

a 0 183. 9 185 16 350 ,--, 99 198 i 0'7 1 i. 82E+OO 23. r: 2. 94 0 0. 00 0. .. IC:,.. ~· 
7 0 2:38. 9 239 15 272 . ..., c•·7 408 246. 8 :_i. 76E+OO 1 i. 0 .--, 27 0 0. 00 w. _Jc_ c:. 

·') 8 0 295. 8 298 12 187 ·7 :30 84 :303. 3 7. 78E-01 36. t i. 85 0 (). 00 . . ··=- . 
s· 5 338. 8 343 29 65 ., 61 97 346. 0 8. 95E-01 1 ~ 8 i. 60 0 1. 56 '"t. - -::J. 

10 5 351. 4 343 29 104 3. 28 13,:S :358. 5 1. 25E+OO •7 l, . 5 1. 53 0 0. (](} 

11 0 511. 9 513 16 90 4. 1c, 91 518. 0 .--, 42E-01 27. 1 1. 04 0 " 00 •'i) l:i. \..}. 
•(p 
'• 12 0 582. 4 580 14 56 1. ,- ".) 97 588. 0 8. 91E-01 22. 

,..,,.. 909 0 0. OC1 ,::,._i t:::.V. 
1 ~, 

•.J 0 609. 0 609 10 53 2. 65 95 614. 5 8. 79E-Ol 18. 10. 868 0 0. 00 

a 14 0 911. 8 909 14 --, 2. 09 31 915. 2 
,., 88E-01 60. 40. 574 0 0. 00 J/ t:::.. 

15 0 967. 3 963 12 42 2. 11 35 970. 4 3. 22E-01 40. 70. 539 0 0. 00 
16 0 1129. 6 1118 29 36 5. 88 77 1131. 6 7 12E-01 37. 70. 461 0 0. 00 

0 17 0 1460. 3 1450 17 14 3. 92 241 1460. 1 2. 22E+OO 7. 50. 354 0 o·. 00 

***********************************************************•***************** 
tit BAC:-:,GROUND INFO 7059 c~LS 1 242. 710 92 (~- 1 BG DATE 236. 834 92 

*****************************************************~*********************** 

~ v--------PEAK---------v v------BACKGROUND------v v------NET--...:.-v 
ENERGY CPM i~ERROR ENERGY CPM ~,~ERROR CPM :~ERROR 

1 93. 25 0. 6901 47. 78 92.00 CJ. 5325 0.00 0. 1576209.25R 
238. 94 3. 7573 10. -~7 238. 60 0. 1933 

,..,,, 
70 3. 5641 11. 63 ,::.u. 

'"')QC: 
c.. , -~·. 80 0. 7781 36. 06 . ....,oc:; ·::i·, c::~--1.-t..., 0.0395 0. 00 0. 7386 37. 99 
338. 79 0. 8945 15. 84 338. 4C, ., 

'..J. 0405 0.00 0. 854-i 16. 59 
351. 37 1. 2496 17. 52 

,..,_. 
._J~J.. 90 0.0828 25. 35 1. 1668 18. 85 

511. 92 0. 8422 27. 08 511. 00 0. 4975 11. 14 0.3447 68. 09 

~ 582.36 0.8906 22. 16 583. 10 0. 0690 26. 39 0. 8217 24. 13 
609. 02 0. 8792 18. 08 609. 30 0. 0825 35. 52 0. 7968 20. 29 
911. 79 0.2882 60. 44 911. 10 0.0608 24. 99 0.2273 76. 90 
967. 27 0.3224 40. 71 968.90 0.0290 0. 00 0. 2934 44. 72 

1460. 34 2.2174 7. 51 1461. 00 0. i690 1i.42 2. 0484 8. 19 
1 PEAKS REJECTED BY BACKGROUND 007 .-



********************~**************************************4*****************~ 
~.INTERFERING ISOTOPE ANALYSIS 7059 GLS 1 242. 7i0 92 G- 1 

**********************************************************~******************~ 

609. '.32 0. 4840 

✓-----------PEAK-----------------v 

~ ENERGY CPM DPM %ERROR 

295.80 
·_:) 351. 37 

,, "- ·-"r"'I CJV'7·. Ur:::. 

0. ·739 198. 
i. 167 1.93. 
0. --,~--, ,. r / 189. 

23E:. -S2 0. 4480 

6 r""\-• 
..::, I. 99 

6 18. 85 
6 20. 29 

v-----------PEAK-----------------v 
:) ENERGY CPM DPM i:ERROR 

238. 94 
511. 92 
582. 36 

3. 564 
0.345 
0. 822 

350. 5 11. 63 
434. 0 68. 09 
314. 8 24. 13 

CALC FROM REF PEAK 

v--CALCULATED--v 
ENERGY GPM 

295.20 0. 7052 
351. 9.£::, 1. 1431 
609. 32 0. 7968 

CALC FROM REF PEAK 

v--CALCULATED--v 
ENERGY CPM 

238. ,:'.:i2 
510. 69 
583. 17 

3. 5641 
0. 2784 
0. 9149 

v-----NET--------~ 
CPM "I.ERROR 

0.0335941. 03 h 
0. 0236**:~**.;-;. R 

<-reference peak-) 

v-----NET--------\ 
CPM %ERROR 

<-reference peak-) 
0.0663357. 35 R 

-0. 0932*.;H*** R 

!) BI214/PB214 RATIO 9.7974E-01+/- 2. 68% 
RGF SENT DATA FROM NP: [7,67]922424941. GTX TO GSTOR 559 
GLB WRITES THE FOLLOWING TO NP: [7,67JGYDCSVT01. DAT 

:) 7059=GROUP i=SAMPL =ELM GLS=TYP 
O=LRW O=LRA ARLI=LIBR 

JLYKTL PARAMETERS 
·3 JELYKTL READ 

GEODET 
Old Effs replaced (forced) 

llt. E---c----.i~-- .--1· - --.i~ r.,~ 4J~E' I~i 'R~ -F-t!I' rr.!.JJ.t:.I (J,' ! L_t::. i r--: L~::?, :;; L.. (_JV V. t:. I 

Effs fetched 33.000 90 
FETCH CAL LINE 

:!]) Cal lin~ fetched240.879 1992 
BKG FETCH ROUTINE GETS BG FOR 236. 834 1992 IERR= 0 
SPANF 

~ FETCHING SPANF 
• WHDTR CALLED 

HDR WRITTEN IN 
9 GSTFIL 

Pl>\Fil_ UPDATED 

008 



QC USED IN DATA REDUCTION OF SAMPLE 7059 1 GLS RUN AT 242. 710/1992 

> BACKGROUND FOR GELI DETECTOR 1 OF 236.834/1992 
. ENERGY CPM ERROR Ei'•!ERGY CPM ERROR ENERGY CPr1 ERROR 

,I'.--. ,. .. 
'WC.. \_J 

92. 0 
143. 0 
18-:S. 0 

0. 5444 
0. 5325 
0. 0807 
0. 2265 

0. 00 51. 1. 0 
0. 00 583. 1 
0. 00 609. 3 

22. 91 661. .s 

0.4975 11. 1_4 1120. 3 0. 0158 0. 00 
0. 0690 26. 39 1173. 2 0.0229 17. 05 
0. 0825 35. 52 1238. i 0.0171 0. 00 
0. 0283 0. 00 1332. 5 l]_ {J:322 9. 33 

'') 198. 0 0. 065-~ 0.00 727. 2 0. 025i 0. 00 1377. 7 0. 0272 43. 3b 
238 . . !:, 
279. 0 

) 2,:;,5_ 2 
. 338. 4 

0. 1933 
0. t)00C, 
0. 0395 
0. 0405 

23. 70 El46.0 
0. 00 8-~0. 4 
0. 00 911. 1 
0.00 9-S8. 9 

tJ. 0321+ 0. 00 1461. 0 0. 1690 ii. 42 
{J_ i)11it 0.00 1586. 0 0. i"-_}()0() 0. 00 
0. 0608 ·24. 99 1591. 0 0. 0785 0. 00 
0.0290 0. 00 1729. 6 0.0105 0. 00 

.-. ~ .,; ....... 
,..j~l.'7 0. 0828 25.35 1 C1\) i. 0 c,.0177 0. 00 1764. 5 .""\ .-,.-."'-;"- 31. 44 U.\.)~/l 

") 

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 1 ON 9/ 1/92 
) 

HIGH 

") 
GMT YEAR 

19\3. l57 92 
) 200. 253 92 

207. 177 92 
211. 834 92 

:) 214. 257 92 
221. 700 92 
224.010 92 

j 226. 272 92 
228. 717 92 
235. 07i 92 

) AVERAGE 

RADIUM STANDARD 

NORMALISED ., LENGTH IN 1. 

CPM ERROR MINUTES 
1.0394 2 .. 629 i 1. 
0. 9993 3.010 10. 
1. 0249 :J. 041 1 1. 
1. 0386 4. 50:3 10. 
1. 0271 '.'.2. 893 10. 
1. 0091 3. 394 t 5. 
1.0330 2.912 14. 
1. 0195 3. 492 10. 
i. 0080 2. 459 i .·-,, 

J. ,:., 

1. 0192 4. 669 1 'J - '-'· 

1. 0218 0. 013 

LOW RADIUM STANDARD 

NORMALISED 1/. 
GMT YEAR CPM ERROR 

291. 847 91 0. 9970 :J. 154 
294. 707 91 0. 9976 1. 439 
:304. 620 91 0. 9991 3.696 
305.693 91 1. 0106 1. 144 
361. 231 91 0. 9884 2. 764 

22.691 92 0. 9995 2. 008 
121.680 92 0.9942 2. 816 
157.845 92 0. 9834 1. 693 
236. 820 92 i. 0004 ..: --,r"\ -.!.. /,:j~ 

240. 879 92 0. '=-?957 1. 667 
AVERAGE 0. 9966 0. 007 

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 240.879 92 
') -NER~Y- 9 39-, 7 cg · . no•~-•-vnH ' ~ ~o4~'9E n~--!~H*·-~ •,•, t:.l ta - - . / •._j -r .t. l~ be.:/ 0 / r.~_, -r C:. c.. wO -\_J t ~ ',J -:Q-c:. 

~- FWHM =SGRTC 7. 6385 + 0.004797*ENERGY) CC060= 3. 746) 

Q EFFICIENCIES FOR GEOMETRY JR1 CALIBRATED 33. 000 1990 

:JI EN~~GY EFFC* ENERGY EFFC* ENERGY EFFC* ENERGY EFFC* ENERGY 
;:)::), 0 4. 380* 1.10. 0 4. 150* 170. 0 3. 150* 400. 0 1. :330* 1200. 0 
6G. 0 4. 380* 120. 0 3. 970°:.- 200. 0 2. 720* 500. 0 1. 060* i 500. 0 

-:}t 80. 0 4. :J80* 130.0 3. 820* 220. 0 2. 470* 600. 0 0. 880°.i- 2000. 0 
90. 0 4. 350* 140. 0 :J. 650* 250. 0 2. i60* 800. 0 0. 650·:.} 2500. 0 

100. 0 4. 280* l50. 0 3. 450* :350. 0 i. 540* 1000. 0 0. 520* 3000. 0 

• 
• 
! • 

• 
• 
• 

LENGTH IN 
MINUTES 

1 ·::, 
"'-· 

i 9. 
12. NG 
25. 
20. 
14. 
69. 
':J":l ~'-'-

15. 
18. 

EFFC* 
0. 432* 
0. 343* 
0. 255-ii-
0. 202* 
0. i68* 

009 
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**~~*******~******~*****~;***~*******************~*************************~~. 
7059 1. GLS GSTOR 559 

~ ***********~**********************************************~******************~ 

) 

b 
} h 
. b 

b 

) b 

b 

i 
2 

14. :? 
27. 1 

3 '.3:J. 9 
4 76. 4-
,S 183. 9 
7 238. 9 

1.4 911.. 8 

l7 !.4c:i0. :.3 

5 
bN 8 

9:3. 2 
295. 8 
351. 4 b •.I 1_0. ;lJ l'I 

. bN 11 

) 

) 

'") .. 

Ir.\ 
,J 

• 
• 
• 
• 

bN 12 
511. 9 
582 . .. q. 

CPM 
.... 54 I • 

1. 22 
1. 11 
3. 17 
1. 82 
,-, 

56 • ..J. 

0-. 85 
0. 80 
0. 23 

%ERR COMMENT 
4. 0 

29. i 
26. 

,.., 
C: 

1"' -.J. 3 
2:3 . c:: 

. .J 

11. 6 
16. 6 ~~~Atc~2~~~~s· ................................... . 
20. 

,.., 
,..J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ru 103 

76. Cf Ac228 .. 

Cs137c 
Th228s 
Th232s 
Ra226s 
Th232s 

0. 29 44. 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sb i 24 
0. 71 37. 7 . . . . . . . . . . . . . . . . ............................... . 
2. 05 8. 2 Ac228 ...... · .............................. K 40s 

REJECTED PEAKS 
0. 16 99. 9 ............................................ . 
0. 03 99. 9 Ra226 .............................. Ru103 Ir192s 
0. 02 99. 9 .. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ra226s 
0. 07 99. 9 Th228 ......................... La140 Ru106 Na 22 

-0. 09 99.9 .............................. Th228·:;; 

010 



0~• 11 II . _) . i' '!!J ~ ·\1:1• j 

***************************~*~********************************************** 
· 7059 ('LC ,:, u '7 c... r-~ !~P ~43 7q4 9~ •.:J ,.J IW I':.. • , , c... 

·•·1• 
401 1 l'J 11 3 i.1iN .1 e .. ~ 1· l 902. 96997 GR 

.} 
. LI BR=,qRi_ I REF TIME=• 197. 292 92 

) **i;;**;;•vJ7;~::~A*~*~•Nr~A··~::::mmm>H**4***:~~******* 
I J ( ~, t: - l.. L Al L I ~ J. ~ 

-) PK-ENERGY-G"MM BRANCH EFFICIENCY CPM CORR DPM ERROR PC I/GRAM 
. KEV ' / FRAC FRAC CNTG DECAY NOW PCT AT TZERO 

·) K 40 4. 602E+i 1 DAYS 
. 1461 ( 14.SO. 85) 0. 110000 

") Cr '51 
. **** ( 

2. 772E+Ol DAYS 
320, (J3) 0. 102000 

:) Mn 54 _ :-L 125E+02 DAYS 
**** ( 834. 83) 1. 000000 

!n) Co 58 7. 130E+01 DAYS 
**** ( 810. 76) 0. 990000 

-,'.) Fe 59 _ 4. 460E+01 DAYS 
**** (1099.22) 0. 565000 
**** (1291. 56) 0. 432000 

:) Co 60 1. 921E+03 DAYS 
**** (1173.21) 0.999200 

:) **** (1332. 48) 1. 000000 

Zn 65 2. 440E+02 DAYS 
lu) **** ( 111 5. 52) 0. 507500 

Nb 94 7. 4i4E+06 DAYS 
'I **-i-~* < s71. 10) 
l• **** ( 1573. 70) 

1. 000000 
1.000000 

9Rul06 3. 670E+02 DAYS 
**** ( 621.80) 0. 097600 
**** ( 1050. 10) 0. 014500 

• I 131 8. 040E+OO DAYS 
**** ( 364. 50) 

·!9 Ba133 

**** 
**** 
**** ( 
**** 

Cs134 
**** ( 
**** 
**** 

3. 981E+03 
276. 30) 
302. 70) 
355. 90) 
383. 70) 

7. 531E+02 
475 .. JO i 
604. 60i 
795. 80) 

0. 820000 

DAYS 
0. 075000 
0. 196000 
0. 621000 
0. 094000 

DAYS 
0. 015000 
0. 980000 
0. 880000 

4 Cs137 1. 102E+04 DAYS 
663 ( 661. 64) 0. 851000 

Eu152 4. 821E+03 DAYS 
**** ( 121. 78) 0.254000 
**** C 344.31) 0.245000 

LAMBDA= 1. 506E-12 
0. 00353 9.802 

LAMBDA= c:.. 501E-02 
0. 01435 0. 714 

LAMBDA= 2.218E-03 
0.00595 0. 425 

LAMBDA= 9. 722E-03 
0. 00612 0. 386 

LAMBDA= 1. 554E-02 
0.00456 0. 395 
0.00393 0.324 

DECAY= 1. 00 ~n i (~ 
,-, 525E+04--s 3. 12i: 1. 260E+01/ c:... 

DECAY= '"j 126E-01 •..J-

4. 876E+02 s 

DECAY= 9. 020E-01 
7. 144E+01 s 

DECAY= 6. 363E-01 
6. 369E+01 s 

DECAY= 4. 854E-01 
1. 531E+02 s 
1. 911E+02 s 

1G 
~ 7. 781 E-•.J 1 -:. -

2G 
.- 3. 951E-02 -:. -

4G 
,(' 4. 993£-02 . 

6G 
-~- 1. 573E-Oi 
< 1. 964E-01 

LAMBDA= 3. 608E-04 DECAY= 9. 834E-01 4G 
0.00429 0. 452 1.055E+02 s < 5. 351E-02 
0. 00382 0.287 7. 498E+01-s < 3. 804E-02 

LAMBDA= 2. 841E-03 DECAY= 8. 763E-01 1G 
0. 00450 0. 435 1. 904E+02 s < 1. 084E-01 

LAMBDA= 9. 349E-08 DECAY= 1. OOOE+OO 3G 
0. 00572 0. 375 6. 554E+01 s < 3.269E-02 
0. 00330 0. 138 4. 174E+01 s < 2. 082E-02 

LAMBDA= 1. 889E-03 
0. 00774 0. 445 
0. 00477 0.399 

LAMBDA= 8. 621E-02 

DECAY= 9. 159E-01 41G 
5.883E+02 s < 
5. 767E+03 s < 

DECAY= 1. 815E-02 9G 

3. 204E-Oi. 
3. 141E+OO 

0.01276 0. 673 6. 433E+01 s < 1. 768E+OO 

LAMBDA= 1. 741E-04 DECAY= 9. 919E-01 !OG 
0. 01646 0.896 7. 257E+02 s ·( 3. 649E-Oi 
0. 01512 0. 843 2.845E+02 s ,.- 1. 431E-Oi '· 
0. 01301 0. 910 1. 126E+02 s ,.-,_ 5. 663E-02 
0.01222 0. 643 5. 595E+02 s .. ~: 2. 814E-Oi 

LAMBDA= 9. 204E-04 DECAY= 9. 581E-01 9G 
0. 01000 0. 582 3. 878E+03 .- 2. 019E+OO s ',. 

0. 00794 0. 652 8.372E+01 .- 4. 359E-02 s ',. 

0. 00623 0. 477 8. 706E+01 -s <r 4. 533E-02 

LAMBDA= 6.290E-05 
0. 00732 0. 502 

DECAY= 9. 9f1E 04-- 8G J 
8.052E+Ol(348.83¾ 4. 029E-0'½_ 

LAMBDA= 1.438E-04 DECAY= 9. 933E-01 48G 011 
0. 03046 1.290 1.668E+02 s < 8. 37BE-02 
0.01340 0. 667 2.031E+02 s < 1. 020E-01 



-,.-*.l·H· ( 778. 87 i 

'**~* ( 963. 36i 0. 132000 
0. 124000 ) .;.:-*..r,'ot- ( 1112. 04) 

·,H~-,~", ( 111-08. 02) 

3. 105E+03 DAYS 
123. 07) 0. 390000 

~:.*~·~i- 723. 26) 0. 202000 
") ·lH,:.** :373. 16 ) 0. 117000 

iH-iHi- ( 1 G04. 75) 
•;.**'":. ( 1274. 49) 

0. 170000 
0. 336000 

) - . ···-t:.U l ::i::J 

) ***""'" ( 

Ta182 

1. 812E+03 DAYS 
86. 54) 0. 320000 

105.30) 0. 200000 

1. 150E+02 DAYS 
) ·iHH--li- 67. 80) 

**.;** C 100. 10) 
**** ( 1121. 30 ) 

0. 410000 
0. 144000 
0. 358000 
0. 166000 
0. 277000 
0. 117000 

1) **** < i 189. 05) 
**** ( 1221. 40) 
·lr-*~·i* ( 1231. 01) 

) Ra226 
185 ( 

.) **·,.hl-

**** 
609 

:) ,-, ~rs 
I n .:..c'. 

5. 851E+05 DAYS 
186.10) 0.040000 
242.00) 0. 078000 
351. 96) 
609.32) 

0. 393000 
0.484000 

6. 987E+02 DAYS 
238. 62) 

:'.) **·~* ( 583. l 7 i 
0. 448000 
0.287000 

Th232 

;~ 
U 235 

**** :U, 185 

**** 

5. 113E+12 DA"-{S 
338. 40) 0. 104000 
911. 10) 0. 250000 

( 968. 90 i 0. 150000 

2. 571E+11 DAYS 
143. 78) 0. 132600 
185.72) 0. 540000 
205. 31) 0. 050000 . 

0. 00519 
0. 00451 
0. 00364 

0. 
0. 
0. 
0. 

406 
4,' I b 

460 
287 

LAMBDA= 2.232E-04 
0. 03041 1. 309 
0. 00677 0. 532 
0.00570 0.399 
0. 0049El 0. 358 
0. 00398 0. 368 

LAMBDA= 3. 825E-04 
0. 02343 1.663 
0. 02944 1. 309 

LAMBDA= 6.027E-03 
0. 01054 1. 489 
0. 02852 1. 279 
0. 00448 0. 596 
0. 00424 0.443 
0. 00413 0.477 
0.00410 0. 449 

LAMBDA= 1. 185E-06 
0. 02352 
o._ 01s45 
0. 01314 
0. 06789 

2.604 
i. 556 
1. 298 
4.499 

LAMBDA= 9. 921E-04 
0. 01866 
0. 00821 

13. 750 
0.957 

LAMBDA= 1.356E-13 
0. 01362 
0. 00547 
0. 00516 

0. 962 
2. 113 
0. 616 

LAMBDA= 2. 696E-12 
0. 02917 1. 305 
0. 02356 2. 604 
0. 02143 1. 145 

5. 336E+02 s 
6. 953E+02 s 
0 227E+()2 '.J. s 
3. 973E+02 5 

DECAY= 9. 897E-01 
1. 104E+02 s 
3. 888E+02 s 
5. 975E+02 s 
4. 233E+02 s 
·::i c:.. 755E+02 5 

DECAY= 9. 824E-01 
2.218E+02 s 
2. 223E+02 ·:; 

DECAY= .., 556E-01 I • 

3.448E+02 s 
3. 114E+02 s 
3. 715E+02 s 
6.294E+02 s 
4. 168E+02 s 
9. :J56E+02 s 

<- '7 
"'-· 680E-Oi 

<: 3. 492E-Oi 
-~ - 4. 132E-01 -
<r 1. 995E-Ol 

48G 
·:. - 5. 565E-02 
.( 1.. 960E-Oi -
-~: 3. 012E-Oi 
< - 2. 134E-01 -
.( 1. 388E-O:!. -

6G 
< 1. 127E-Oi 
< 1. 129E-Oi 

33G 
·( 2.276E-Oi 
-~: 2.056E-Oi 
<r 2.453E-Oi 
·( 4. 156E-Oi 
<: 2. 752E-Oi 
·( 6. 177E-01 

DECAY= 9.999E-01 48G 
2.768E+03 si9. 55% 1. 381E+OO 
1.081E+03 s <r 5.394E-Oi 
;2. 513E+02 '?--· <r 1. 254E-Oi 
1. 178E+03, 6.70% 5.879E-Oi 

DECAY= 9. 549E-01 31G _________ _ 
1. 645E+O~ l 3. 56 ✓: 8. 594E-O~ 
4. 059E+0c.'. s ·U• 2. 121E-0l 

DECAY= 1. OOOE+OO 41G 
6.792E+02 ,- ~r 3.388E-01 
1. 544E+o3 ls 11. 50'¼ 7. 703E-<flJ 
7.966E+02 s ~r 3. 974E-01 

DECAY= 1.000E+OO 34G 
3.372E+02 s < 1.682E-01 
2.047E+02 s19. 551/. 1. 021E-01 
1.068E+03 s < 5. 330E-Oi 

012 
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(1! C 
·.'.l'L,_1 G-5 MB 243. 794 92 112. 43 MIN 902. '16997 GR 

LIBR=ARLI REF TIME~ 197. 292 92 
*************************************************************************** 

*************************************************************************** 
* G1·oup. 7059 * Time of count 243. 794 1992 * 
* 

r, 1 :.::,amp ~e. c:. * R.efe,ence GMT. 197. '>Q·, 
C. ',:_ 1992 * 

-~ Element. * Elapsed Live Tm. 112. 4333 'A' 

* T:4 p e code. GLS * Dead Time Pct. 0. 059259 ~:} 

* ID. B018Z2 * Background GMT. 236. 834 1992 ·::l-

-?-(' (~eometr1J, detector-. MB-5 .;i- Standa-r-d GMT. 235. 141 1992 * 
~~- Ai. iq_uot. 902. Q7 

• I * Days since TO. 46. 50169 * 
-~ Unit of r~liq_uot. GRAM * Tirne on. 12:03 PDT 30-AUG * 
* Data Sheet Uni ts. p~-

. l .. , 1 /GRAM * Time off. 13: 55 PDT 30-AUG .;~ 

* Libr-ar,.J. ARLI * Cale Time. '·. 14:44 31-AUG-92 * 
******************************;}******************************************** 
-:l- Slope. 1. 004751 * Width slope. 0. 001865 * 
* Intercept. -9. 85099 * Width offset. 5. 411687 * 
* X**2 TERM. 0. 58198392E-07 * Sensitivity. 4. .;t, 

NP: 
~-, 
L / , 67]487. GSP :34 PEA~.S 

**************************************************************************** 
Pi--<. T ~-,. I ENRG LEFT WD Bi-<.GND FWHM AREA CHA1-.l CPM ERR EFF K FIT 

1 0 20. 4 19 32 2342 9. 21 3106 30. '7 2. 76E+01 5. 00. 051. 0 0. 00 C. 

.-, 0 76. 0 78 14 2407 4. 2(!) 1179 85. 4 L 05E+01 9. < 1. 51 0 0. 00 ,=_ J. 

.-, 0 89. 9 92 14 2157 8 . 9l·.:i 854 99. 3 7. 60E+OO 12. 4 '"") 57 0 0. 00 . .:J c... 

4 0 185. 5 190 9 886 3. 07 314 194. 4 2. 79E+OO 18. 1 2. 36 0 0. 00 
5 0 208. 8 213 9 785 1.. 96 190 217. 6 1. 69E+OO 27. 7 2. 11 0 0. 00 
I 4 238. 6 241 16 457 2. 49 1576 247. 3 a 40E+01 3. 5 1. 87 0 ~- 44 ,:i J.. 

7 4 242. 3 241 16 287 i. 7·9J 309 250. 9 
.--, 75E+OO 13. 2 1. 85 0 0. 00 

' 
, -..., ~-

a 0 270. < 276 6 278 3. 38 128 278. , 
i. 13E+OO 23. 1 1. 69 0 0. 00 l. Cl 

C 4 295. 2 299 13 302 3. 61E+OO 8. 4 1. 56 0 
, 21 ·7 J.Q 40,-S :303. 6 .!.. f :::... 

10 4 299. Q c...; 299 13 309 2. i 1 6tS 308. l. 5. 91E-01 44. 7 1. 54 0 0. 00 
1 i 0 ;]28. 0 332 8 356 1. 9,; 51 :]36. --:; 4. 55E-01 64. 3 1. 41 0 iJ. 00 '-' 

12 0 338. ~. :342 0 310 ·7 35 236 :346. ,1 2. 10E+OO 15. 0 1. 37 0 (J. 00 C. u :::... ""T 

13 (', 351. ,:J 356 1 1 359 2. 74 728 :359. 9 6. 48E+OO 6. 4 1. 31 0 0. 00 v w 

14 0 463. 4 465 12 239 '"") 02 i 11 471. 0 9. 86E-01 31. 7 1. 03 0 0. 00 c:.... 

15 0 511. 0 513 12 204 2. 73 183 518. ,., 
1. 63E+OO 17. 20. 932 0 0. 00 ~ 

16 0 583. 5 585 13 242 2. 62 
,...,_...,. 
..:ii .. 590 . 5 3. 35E+OO 10. 00. 823 0 0. 00 

, ...,. 
0 609. 4 610 11 146 '7 75 514 616 . 4. 57E+OO 6. 60. 791 0 0. 00 l r c:.... ._j 

18 0 662. 8 666 1 1 181 2. 20 56 669. 4 5. 02E-01 48. 80. 738 0 0. 00 
19 0 727. 0 731 7 106 ·"i 07 --- --,~ 3 5. 98E-01 28. 30. 680 0 0. 00 c:.. 0/ ! ....:,..;(. 

Pi--':. IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT 
20 0 794. 6 798 9 97 2. 92 44 800. 6 3. 88E-01 44. 60. 624 0 iJ. 00 
21 0 859. 1 C,, ,..,c:)J. 10 119 i. 67 40 864. 8 3. 53E-01 54. 00. 582 0 0. 00 
~? c::~ 0 911. 2 913 1 1 100 2. 79 242 916. 6 2. 15E+OO 11. 20. 550 0 0. 00 
'""J•""I 0 969. 3 971 10 144 '"") 83 93 974. 5 8. 29E-01 28. 60. 517 0 0. 00 c..u c... 

24 0 1120. 5 11 ,..,,, 7 86 ,.., -"'J~ 100 1124. 9 8. 89E-01 18. 60. 450 0 0. 00 .I. c..c. c.. . ...,...., 
25 0 1237. 9 1239 7 94 '"") 

c... 71 46 1241. 7 4. 11E-01 40. 70. 410 0 0. 00 
26 0 1378. 2 1379 9 34 2. 16 36 1381. 4 3. 17E-01 37. 30. 374 0 0. 00 
27 0 1406. 8 1407 11 32 2. 95 19 1409. 8 1. 71E:...01 68. 10. 367 0 0. 00 
'iC 0 1460. 9 1457 14 1.0 ,.., 

85 1107 1463. I 9. 84E+OO r:i 10. 354 0 0. 00 c..w c:.. ....,_ 

29 0 1543. 9 1544 8 8 1. 3~ 20 1546 . ---:, 1.. 78E-01 34. ,-SO. 337 0 0. 00 .::: ..., 
30 7 1587. 8 1587 19 14 ,.., 09 20 1590. 0 1. 82E-01 35. 50. 329 0 1. 77 c... 

31 7 1592. 5 1587 19 13 2. 09 17 1594. 6 1. 55E-01 44. 50. 329 0 0. 00 
32 0 .1730. 9 1727 1 1 12 1. 43 18 1732. ·"") 1. 57E-01 49. 30. 305 0 0. 00 -..., 

33 0 1765. 1 1763 10 10 3. 1 1 63 i 766. 4 5. 60E-01 16. 20. 300 0 0. 00 
34 0 1819. 2 1816 7 8 '"") 49 3 1820. 2 2. 51E-02146. 80. 292 0 0 00 .:::... 

013 
*****************************************************************************-



243. 794 92 G:- 5 BG DATE 236. 834 92 
. *~********~********************~********************************~************* 
\ 

v-----7--PEAK-~---~---v v------BACKGROUND------v v------NET----v 
ENERGY CPM ~·~ERRiJR ENERGY CPt·1 %ERROR CPM %ERROR 

) 
1f35. 46 2. 7919 i8. 13 186. 00 0. 1880. 28. °7'"l 2. 6040 19. 55 
238. 61 14. 0169 '"j 48 238. 60 0. 2671 16. 47 13. 7498 3. 56 ,_,_ 

"") 295. 24 
,. 

6098 8. 'J~J 295. 20 0. 0492 36: 41 3. 5607 8. 52 ,J. ...., , 
3··:io '0 ') 1008 15. 02 338. 40 0.0650 0. 00 '"') 0358 i 5. 50 •-•U. !w "-. ,::... 

351. 81 c.i. 4765 6. 37 351. 90 0.0791 30. 85 6. 3974 6. 46 

) 510. 95 l. .6308 17. 16 511. 00 0. 5155 5. 37 1. 1153 25. 21 
5a~J 47 '"') 3508 9. 97 583. 10 0: 0749 • .., I") 5.1 --:, 2759 10. 21 '...J'-1- '-'· ::,.-....J. ...,_ 

b09. :]6 4. 5,678 6. 59 609. 30 0. 0691 23. Ql_,} 4. 4988 6. 70 

) 6,:S2. 78 0. 5018 48. 83 ,::,,:;i 1. ,~O 0. 0000 0. 00 0. 5018 48. 83 
726. q'. -~ 5981 28. '~-~ 727. 20 ..... 0549 0. 00 0. 5433 31. 19 • I ,b ,,_.,, ._J•.J V . 

859. 13 ,-., 3527 54. 02 860. 40 0. 0000 0. 00 0. 3527 54. 02 ,.,., 

') 911. 1-~ ""l 1548 1.1. 25 911. il]. 0. 0415 43. 37 ., 1133 11. 50 r.:... "'-· 

969. '?~ C 8290 28. 63 968. 0255 57. 30 0. 8035 29. 59 ._, ~ J. 90 0. 
1120. 46 0. 8892 18. 58 1120. 30 0. 0205 48. 7tJ 0. 8687 19. 06 

-~ 1237. 86 0. 4109 40. 75 1238. 10 0. 0156 0. 00 0. 3953 42. 35 
1378. 23 0. 3168 37. 28 1377. 70 0. 0000 0. 00 o. 3168 37. 28 
1460. 89 9. 8429 3. 10 1460. 80 (). 0407 28. 

...., .• 

c:.b 9. 8022 3. 12 

·) 1587. ,--,,:, 0. 1817 35. 47 1586. 00 0. 0000 0. 00 0. 1817 35. 47 o,_. 

1592. 46 0. 1554 44. Si 1591. 30 0. 0262 0. 00 0. 1292 53. 53 
1730. 89 0. 1565 49. ·"J'J w-..., 1729. 60 0. 0000 0. ()<) 0. 1565 49. 33 

) 1765. 10 C 5603 16. -- < 1764. 50 0. 0192 o: 00 0. 5412 i6. 78 J. 2.:. . 
0 PEAl-<.S RE,JECTED BY BACi.<.GROUND 

~*************************************************~********~*****************~~ 
INTERFERING ISOTOPE ANALYSIS 7059 GLS 2 243.794 92 ~- 5 
****************~******************************************~*****************~ 

l!) :: : RA')'76 
c....;. 609. 32 0. 4840 

. ~~A!,. ;~v------------~~ ~----------~----~-v_. ·CW, , 
ENERGY CPM . DPM %ERROR 

a 242. 25 2. 753 1908.0 13.24 
295.24 3. 561 1132.4 8. 52 
351. 81 6. 397 1238. 2 6.46 

• 609.36 4. 499 1175. 8 6. 70 
1120. 46 0. 869 1206. • 19. 06 J. 

1237. 86 0;395 1556. 3 42. 35 

• 1378. 23 0.317 2028.4 37. 28 
1406. 81 0. ·171 1797. 0 68.08 
17:30. 89 0. 157 1669. 4 49.33 

• 1765. 10 0. 541. 1086. 8 16. 78 

TH228 238. 62 0:4480 •· . ·. _· v----,--- --PEAK-----------------v 
ENERGY CPM DPM %ERROR. -~ 238.61 13. 750 1638,2 3. 56 

242.25 1. 056 2549. 4 36,. 14 

• 299. 76 0. 591 1320 . 1 44.:70 
328. 01 0. 455 26632. 5 64.27 
510. 95 • 115 1561. 8 25. ·21. J.. 

• 583. 47 3 .. 276 1386. 8 l0.21 
726. 96 · 0. 54-~ 1255., 3 31. 19 
859. 13 0. 353 1406. 7 54. 02 • 

CALC FROM REF PEAK 

v--CALCULATED--v 
ENERGY - CPM 

242. 00 1.6964 
295. 20 3. 6972 
351. 96 6. 0749 
609. 32 4. 4988 

1120. 30 0, 8469 
1238. iO 0. 2987 
1377.60 0. 1837 
1408. 00 0. 1121 
1729. 60 0. 1103 
1764 . 50 0. 5855 

.CALC FROM REF PEAl,\. 

v--C ALC UL,6-TED--v 
ENERGY CPM 

238.62 i3. 7498 
-240. 92 0. 6788 
300. 11 0. 7329 
327. 94 ·o. 02so 
510. 69 1. 1699 
583. 17 3.8698 
727.28 0. 7090 
860. 53 0. 4'108 

v-----NET --------· 
CPM 1/.ERROR 

1. 0563 36. 14 S 
-0. 1365****** R 

0.3224179.89R 
<-reference peak-> 

0.0218802. 23 R. 
0. 0967174. 46 R 
0. 1332 89. 17 R 
0.0592197.35 R 
0. 0463167. 59 R 

-0.0443****** R 

v-----NET--------, 
CPM 1/.ERROR 

<-reference peak-) 
0. 3775101. 31 R 

-0, 1423****** R 
0. 4274 68.49 S 

-0. 0546****** R 
-0. 5939-60. 94 R 
-0. 1657****** R 
-0. 0580****** R 

014 



') 

") 

_) 

) 

·AC22B 91 :J.. 10 0. 2500 

v·--------.. ------·-----PE.-\~{.-------·------- "·---v 

ENERGY 

'7l"',0 
C-'\J'~.J- 83 
..,_,..'"I. ,,._,. u. 1 i 
328: 01 
338. 

,,-, 
1 •:::t 

46:J. 43 
510. 95 
726. 9,!:) 

794. 63 
91 1. i ' _q 

9,::,9. 3 :;. 
1587. •·-, 

i:l·..:l 

ro~-t 
-•I I I 

1. , 
J.. 

0. 
.-, 
~--
0. 

-0. 
-0. 

0. 
.-, 
c:.. 

0. 
0. 

691 
134 
."1r"\ .. .., 
-t~/ 

036 
986 
()55 
166 
388 
1 13 
803 
182 

DPM ~-~ERROR 

2056. 0 27. 69 
2096. 3 23. 09 
1042.9 68. 49 
1429. 6 15. 50 
2396. 1 31. 67 

-1394. :)•li-·iH=i--lHi·* 

-3529. 9**".:l-*-,h"i-
1481. 7 44. ·57 
1 536. 6 11. 50 
103,:'J. 6 29. 59 
1723. 6 35. 47 

~ BI214/PB214 RATIO 9.4960E-01+/-

CALC FROM REF PEAK 

v--CALCULATED--v 
ENERGY CPM 

209.40 1. 2641 
270. 30 0.8315 
328. 00 0. 6297 
338.40 2. 1882 
-463. 00 0, 6321 
509.60 0. 0602 
727. 00 0.0721 
794.80 0. 4029 
911. 10 2. 1133 
968. 90 1. 1911 

1-=,07 o-~ ~u,. ,U c,. 1620 

., 731/. -·-

v-----NET--------v 
CPM %ERROR 

0. 4273114. 75 R 
0. 3029 92. 06 R 

-0. 2023****** R 
-0. 1524****** R 

0. 3535 90. 66 R 
-0. 1148****** R 
-0. 2379-72. 09 R 
-0. 0144****** R 

<-reference peak-) 
-0. 3876-70. 80 R 

0. 0197340. 24 R 

0 WT PCT U235 2.49116 +/- 20.67% DAUT 
. RGF SENT DATA FROM NP: [7,67]922435805. GTX TO GSTOR 487 

GLB WRITES THE FOLLOWING TO NP: [7,67JGYDCSVT01. DAT 
) 7059=GROUP 2=SAMPL =ELM GLS=TYP 

O=LRW O=LRA ARLI=LIBR 
JLYKTL PARAMETERS 

~ 
0

En-E~ JELYKTL READ 
~ l~LJ I 

Old Effs replaced (forced) 
:) EFFICIENCY FILE NP: [25,4JGELI05MBO.EFF 

Effs fetched 33. 000 90 
FETCH CAL LINE 

:;) Cal line fetched235. 141 1992 
~ BKG FETCH ROUTINE GETS BG FDR 236.834 1992 IERR= 0 

~ FETCHING SPANF 
:,j, t,.JHDTR CALLED 

-,c:-·-.- I I 3 l.;...., i r '-

HDR WRITTEN IN 

PKFIL UPDATED 

015 



~ ~I~ i1
1
· 11:;:11· l,Ji, . !/ 

~ i1r,JI 71 •~ '1L"d • t ,JFr !! 
QC USED IN DATA REDUCTION OF SAMPLE 7059 GLS RUN AT 243. 794/1992 

,.::,2. (} 
-~) '72. 0 

1r.:!.:]. \J 
186. () 

2/"•~- ,:J 
') 295. 2 

3:J-:3. '+ 
:351. 9 

) 

Br-\0~.GR!JUND FDR 
CPM ERROR 

<}. OOtJC, c,_ 0() 
(). ,:JQ(JO C). 00 
0. 0000 0. 00 
iJ. 188(J 28. ~74 
tJ. l)421 (_)_ Q{J 

0. 2671 16. 47 
0. 0000 0.00 
0. t].c"f9~: 36. 41 
0. 0tJ50 0. 00 
0. 0791 30. 85 

GEL I DETEC TOf.: 5 
ENERGY CPi""f 

511.0 0.5155 
583. i 0. 0749 
609. :J 0. 0691 
661. 6 0. 0000 
727.2 0.0549 
846. 0 0. 045:J 
860. 4 0. 0000 
911. 1 0. 0415 
968. 9 0. 0255 

1001. 0 0. Oi53 

OF 2:36. 834 / 1992 
ERROR ENERGY 

5. 37 
23. 51 
2:3. 60 

0. ()C, 

0.00 
19 .. 20 

0. 00 
4-3.37 
57. 3,:J 

0. tJtJ 

i 120. :3 
1173. 2 
1238. 1 
1332. 5 
1377. 7 
1460. 8 
1586. cJ 
1591. 3 
1729. 6 
i764. 5 

CPM EHROR 
0. o~~~ c::v;:i 48. 70 
0. 0208 0. 00 
0. 0156 0. 00 
0. 0291 20. 96 
0. 0000 0. 00 
0. 0407 28. 26 
0. 0000 0. 00 
0. 0262 \'). 00 
0. 0000 0. 00 
0. 0192 0. 00 

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 5 ON 8/31/92 

HIGH RADIUM STANDARD LOW RADIUM STANDARD 

NORMALISED '1/. LENGTH rr..i NORMALISED % LENGTH IN 
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES 

172.255 
· 1-r9- '77~ :) / . ..:.. ;-J 

186. 676 
1.93. 250 

1) 200. 282 
207. 277 

-~ '7'7-~ 7 1 4 ·J r-~-..J. -

228.254 

92. 
O';. • c:.. 

c.12 
92 
92 
92 
92 
0'7 
'c:.. 

92 
92 

"[) AVERAGE 

1. 1153 3. l22 
1.0871 3. 288 
; 1189 ·, 574 L. .::.. 

1. 1132 :J. 968 
; ., ,...,, ,- , 

-4. 870 .L. .cc_:::)Q 

1. 1196 2. 597 
1. 0699 3.689 
1. 1280 3. 072 
1. 1208 5. 412 
1. 1357 3.034 
1. 1134 0. 020 

10. 0. 000 0 0. 0000 
10. 1 i=t3. 726 90 1. 0656 
12. 201. Ql' .• 

: I CJ 90 1.0026 
11. 267. 75t:, 90 0. 9958 
i 1. 143. 96b 91 0.9928 
I ,p. 1.~ 1. ,~82 91 1. 0972 
i 1. 162.972 91 1. 0585 
1.2. 180. 971 91 1. 0568 
11. 207. 975 91 1. 0647 
10. :=21:J. -~c:;--tj~a 91 1. 1437 

AVERAGE 1. 0531 

CAi...I.BRATION Lii'lE FROM STANDARD FOR G- 5 CF 235. i41 92 
;QENERGY= -9. 850992 + 1.0047513*CH + 5.819839E-08*CH**2 

FWHM =SGRTC 5. 4117 + 0. 001866*ENERGY) CC060= 2. 810> 

4) EFFICIENCIES FOR c~EOMETRY MB5 CALIBRATED 33. 000 i990 

:9 ENERGY EFFC* ENERGY" EFFC* ENERGY EFFC* ENERGY EFFC* 
55. 0 0. 500* 110. 0 3. 000* 170. 0 

,..., 
550* 400. 0 l. 180* c::.. 

'~ ,:Jl_/, 0 0. 680* 120. 0 -3. 050* 200. 0 2. 200* 500. 0 0. 950* 
,.; '""' 0 1. 850* 130. 0 •"J 000* 220.0 2. 000* 600. 0 0.800* ,1 ~oU. .__,_ ... 
S'•J. 0 •""I 570* 140. 0 ·""") 950* 250. 0 1. 800* 800. 0 0.620* ,:;.. "'-· 

1(J0. () 2. 850* 150. 0 '7 850* 350. 0 1. 320* 1000. 0 o. 500* ,:... 

~ 

0. 000 0. 
17.337 63. 

7. 798 ·70 i:..•....r . 

17. :j44 100. 
'-:) 560 .34. ._,_ 

1. 613 i 9. 
1. 586 16. 
2. 669 2'"' c:... 

'7 084 i 1. c... 

10. 869 44. 
0.050 

ENERGY EFFC* 
1200. 0 0. 420* 
1500. 0 0. 345* 
2000. 0 0. 2-:S5* 
2500. 0 0. 215* 
3000. 0 0. 182* 

016 
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70 59 2 GLS GSTOR 487 
• -«- •. .v .:.- ✓,.** •· ., .. ;;.; .;; . .a.,-· .a:. .. ., *..U.""'->' _,, ~-'J.-l.:. ·..;..;o .. -lS- •• ,~ .. - -'-1- •• -~""'- v *~*·" .. ,.. ;-<..x .• **-~* v -"-*-''-~"":i-**·":f-':i- 'P'-** v * v *** **·***~•;f,ca ) ,.-f{-,,c:l',t-,. "'ri""H".,1".t' .... x- .. "R"'X" .. -x-.<("'X" •..••• -,..; .• --R- .. ~ ... <" .• ~ .•• -c--:-<" •• , )'!",-1"-x-~-.--:"t""1=l" .•• ,f"·., ;-.-.r .. . -,,..., -,.C- "H"' "J • •• 

Pl-<. ENERGY 

") 
• 20 .. 4-.l. 

2 
--, , 

0 I b. 
,.., 

89. 9 ,.::,. 

) b 4 185. 5 
b 6 238. 6 
b . -, 

l I 609. 4 

_) b 18 , , ·7 
•'.:lbc:.. CJ 

b 
,,,, 

911. ·'") 
:::..i::.. c.. 

b :28 1460. ·=:; 

) 29 1543. 9 
b "J • 1592. 5 ._, J. 

) N c:: 208. 8 -..J 

N 
..., 

242 . I ..:i 

N 8 270. 1 

{) bN 9 295. ,, .::. 

N 10 299. 8 
N . • 328. 0 .l J. 

) bN - '7 338. 1.::: l c. 

bN 13 351. 8 
N 14 4, .~ 

C)._j. 4 

.) bN 15 511. 0 
bN 16 583. 5 
bN 19 727. 0 

:) N 20 794. 6 
bN 21 859. .'. 

bN 23 969. ..:; 

') bN 24 1120. 5 ,. 

bN •'")C 1237. 9 ::..J 

bN ;26 1378. ·7 
c:. 

;;;) N 27 1406. 
,~ 
t::; 

bN 30 1587. 8 
bN ,-v; 

-.:le:. 1730. 9 

D bN 33 1765. 1 . 

34 1819. 2 

,:, 

:ti) 

-~ 

CPM 
27. 62 
10. .. ~ 

~c:J 
-,, 60 I . 

2. 60 
13. 75 

4. 50 
0. 50 
,..., 
r-. 11 
9. 80 
0. 18 

1/.ERR 
5. .-, u 
9 

, 
J. - ,..., l c... 4 

19. ,-:i 
.-, 

b •.J. 

6. ·7 
48. .~ 

t:l 

1 1. ,::: 
,J 

•-:, ' __,. l. 

:34. b 

COMMENT 

......................... Cs137c U 235s Ra226s 
Th228s 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . Ru 103 Ra226s 
.......................................... Cs137-s 
Ac228 ................................... . 
NO GEN ................................... . 

Th232·; 
K 40s 

. 0. 13 53. 5 Th228p ................................. - ....... . 
RE,JECTED PEAKS 

0. 43 99. 9 Ac22~3 ....... 
1

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Sb 125 
0. 38 99. 9 Th228 . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . La140 Ra226s 
0. 30 92. 1 ,<\,: 228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fe 59p 

-0. 14 99. 9 Ra226 . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . Ru103 Ir192s 
-0. 14 
-0. 21J 
-0 .. 15 

0. .-.~ 
..JC: 

0. .-.~ 
-.:i;:J 

-0. i 1 
-0. 59 
-0. 24 
-0. 01 
-0. 06 
-0. 39 

0. 02 
0. 10 
0. 13 
0. QL 

'...J 

0. 02 
0. 05 

-0. 04 
0. 03 

99. 9 
99 . 9 
99. 9 
99. 9 
90. 7 
99. 9 
99. s· 
99. 9 
99. 9 
99. 9 
99. 9 
99. 9 
99. 9 
89 . . -, 

c:. 

99. 9 
99. 9 
99. 9 
99. 9 
99. 9 

Th228 
Ac228 Th228 ............................... La140 
,;c228 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Th232·;; 
...... · ..................................... Ra226s 
Ac228 ' ..................................... Sb125 
Ac228 Th228 ................... La140 Ru106 Na 22 
_ . . . . . I_ • . . . . _ • . _ _ . . . . . . . . . . . . . . . . . . . . . . . . . Th 228 s 
Ac228 Th228 .......................................... . 
Ac228 . _ ....... _ . . . . .. . . . . . . . . . . . . . . . . . . . . . C-s 134s 
Th228 
Ac228 
Ra226 
Ra226 
Ra226 
R.;:i226 
Ac:228 
Ra226 
Ra226 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ag 110 
:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sb 124 Th232s 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ta 182s 

.......... _ .................. Csi34+ Eu152s 

... 017 
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. **~********~*~***~*~**~~*~~**~*****~~~*~*******~~~*~*****~~~*~*~~~*~~~~~**~~ 

-,~--·. ,'' :-.-.\-· 
I V,_I,: G-2 MB 253. 917 92 100 28 MIN 1018. 20001 GR 

) 

* -:_;T'DUp .. 
') "~ 

* El.2.fn-ent~ .. _ 
S-::.mple .... 

·x- ·· r ~d p e c o d :.? . 

-:~ r~'1LiclUOt: . ....... . 

) * ~.j n i t :J r A .1. i q u iJ -::; . _ 

~ Data Sheet Units. 

7059 * Time a~ count 
3 * Reference GMT .... 

* Elcipsed Live Tm .. 
~L~ * Dead Time Pct._ 

:S()18Z4 
=·'1B·-'.;! 

* Ea~kground GMT. 
* St:,':lndar,j t;;--n . 

1 C:• 1 8 ~~ --~ ~) a 1:1 s 
~: R :0~ f"~ ,:;. ·1 i !~ ~:1 

?CI ./:.-;;R.,.~r-1;; Time 
on . . 

'If"\ ! t_ •• _ 

16:41 PDT 9-SEP * 
23:00 09-EEP-92 ~ 

) *~*~***~************~~*******4*~***~~*~~*~*******~********~4~~*****~***~*** 
.. ·?.- :3 l c p e . . . . . l . t) i 7 1 .':) 8 * VJ i d t h s l o p ,~ . . Ci . CHJ 2 7· 2 1 ~~ 

':) 

.() 

• 

* InteTcept ....... . 
X ;**2 TERM ....... . 

., 
· . ..J 
., .. .,. 

.:; 

11 
1 • ..., 
l. -::: 

LJ . ,, 
l ·,._:-

0 

{) 

C; 
4 

(j 

{) 

0 
() 

0 
-, 
I.) 

0 
() 

4 

. ...., , 
l. f • ..:, 

93. 5 
186,0 
238,-4 
241. 2 

300. 2 
..---.-.-.,, "-7 
,_:JU/. I 

351. 5 
439. ~-
511. G 
c:583. 1 
S09.3 
723. 5 

SG 8 

189 --, 
I 

240 1.1 
240 11 
2s-•-;1 

a. :38 
:SOB 
::-82 

7 
-. '< 

10 
;3 

6 
604 11 
718 13 

u:) 4 727. 1 718 13 
17 (; 

() 
910. 9 
968.9 

1 ·•, 0 1120. 5 

ErlRG 
2·:) ,J 1327. 5 

900 
9:38 

LEFT WD 
.:.31 J. 1.i. 

21 0 1460. 9 1442 11 
22 0 1765. 3 1741 10 

-9. 74451 * Width offset._ 2. 278-49i * 
. ..... 4. * -0. 58627052E-07 * S2nsi·tivity. 

;361. 1.. 52 
255 ~ 59 
lC)~.3 l. :37 
1J7 ;2. l.8 

• 1 .-, 
.;._ .!. •=J J_ . ·.:; ~_j· 

-~{) 

59 ,_, .-'\:I 

!:.:. ~~ 

l. l 'i 

23 
23 J. - ~7 2 

i ·-; 2 . .L~6 
0 3. '7·4 

.26. S:' 

5.2 101. 0 

8. 88E+00 S. 00. c~~"34 

5 . .l~·E-{)1 ~Sl. 1 
1 

e;: , 
. ,.:CJ 

2. i.Jl 
0. :JO 

0 
192. 4 8. 27E--0 l 3~·- 3 .2. 15 V 0. 00 
243. 9 3. 45E+OO 6.9 .f -,~ 

.i.. / 0 

11 t:: ... -':" ,I 

.i.. • I J. 

68 299. 2 6. 79E-01 32. 6 i. 44 
27 304. 7 2.69E-01 34. 9 i. 42 
70 3~1. o 6. 99E-01 26.0 1. 27 

2i 
,:JS 
75 

145 . -, 
.!. / 

:35~•- .i 
4+41. 7 
S 12. f} 

582. 8 
608. 6 
720. 9 

2. 09E-01 
6. 73E-01 
7. 50E-0l 
1. 44E+OO 
1. 66E·-01 

1 :]. 8 1.. 22 
7~3. ;] 1. {) 1 
26. -~(). 872 
18. 70. 764 
12.40. 731 
.L}-9, ()0. 627 

0 

{"\ ._, 

,, .._, 

0 
0 
0 

0. 83 
0. 00 
'). ()tJ 

0. 00 
0.00 
G. 00 
0. 0:') 
0. 00 
0. 00 
0. 00 
a • • L l .1 

2·7 724. 4 2. 68E-() 1 3-4. 1 lJ. ,.S24 0 lJ_ 00 
58 
L1 • . J. 

9~'J5. 2 
9-:S2. 2 

4() i 1 i 1. 3 

:5. 74E-01 
4. lOE-()1 

27. 3()_ 504 
35. ~20. 4 75 

4. 03E-01 34. 00. 411 

6. 42E-02195. 80. 347 

0 
0 

0. 00 
<J. 00 
0. 0-0 
rIT 
CJ. O:J 

445 144'.:;•. '=t 4. 43E+OO 5. 10. 314 0 0. 00 
J. 7 1745. 2 L 70E-01 24. 30. 261 0 tJ_ 00 

**4*******************************************************4******************* 
.BAC~GROUND INFO 7059 GLS 3 253. 917 92 G- 2 BG DATE 249. 640 92 

~************************~*********************************4**~*************** 
1A .,,_, _______ r-....,::; ._l!L ---------,' 
- ~ ~l ,n • 

ENERGY CPM XERROR ,. -~--, 50 0. 5189 61. 06 -:, . .::;. 
186. 00 0. 8267 35. 34 ,..,.-,-. 
,::.,.jO, 35 3. 4492 6. 94 

• 294. 56 0. 6789 ,,..., 
58 ~c::.. ,, .-, ..,. -, "' 0. 6985 25. 98 ..::,...;i I . I -J 

351. 47 1. 7999 13. 7-~ 

3 

·,··------dAC~"\GROl..!!'-JD------v 
CPM %ERROR 

::-i·~ 
/C:.... 00 iJ. :JC18C1 7. 82 

18-'.S. 00 0. 1882 20. 03 . -,.-, ........ 
C::·..J:::i. . so 0 . 1502 12 . 18 
295. '"\,"\ ;:::V 0. 0~1 1 66. 19 
.-,,--,,-, 
,-J..::o . --~o 0. 04-40 50. 88 
35i. 90 0. 0584 4. 11 

,,,-------NET----v 
CPM ;-:ERROR 

0. 2108150. 70R 
0.6:385 46. 14 
3. 2990 7. 28 
0. 6577 33. 69 
0. 6545 2T. 94 
1. 741 5 i.:... 22 

020 



3 L 1. 0() 

') 1.. ·1-425 

91.(). 9~] 
') 9-:)t:\ 'i ! 

of , .. -, -·-.. ,::. .--. 
.l .-:::.. ~ .. I. ._J ._) (;_ 4(13.,1 

i2. ?C) 
12. 3-:S 
34. o·=t 
27. :3 t 

5. 1 i 
.-, .'i .-, c 
r=.:. '--t. ~ ._., 

58:3. 1. <J 
609. ~?O 
~727. 20 
911. iO 
968. '7'0. 

1"120. 30 
1-4,Si. 00 
1764. t30 

J v-----------?E~K-----------------~ 
ENERGY CPM DPM %ERROR 

·J) 2.,t 1. 2.2 
294. ~--S 

:) 6()'7·. 3 1 
11;~0.~<3 
1 7 ;:;;:._ 2~/ 

) T,,.--,-.,-. 
n.:..:-.:::~ 

,:'!tr. 
·<:# 

Sil. GO 
~-83. 06 

1. 173 
(;_ ~S58 

; ,, .. 1 
.J.. ·""!' J. .L 

0_ ',226 

879. 3 
22b. 9 
36-4 .. 4 
:398. 9 
575. 6 

23. 81 
n......._ _,. .-, 
-...J·..J. 07 
·I .•l r-,.-, 
J. 4-t. ::::.~: 

12. -,SL~ 
36. 21. 
28. 2{) 

::;2;:._ 3 ?. ·2s 
.1672. 7 ;:f'.ci. 83 

321. 6 2lJ. tJ,4 
,:)36 .. s 36. 16 

911-iO G.2~·00 

,av-----------PE~~-----------------v 
ENERGY CPM DPM %ERROR 

di 3.J~7. -7 s 
5.:. J .. ()0 
7:27. 08 

-··· c~ . ~1 ::. c;· 
·J_ 08-·=t 

,f'fll. ~ 1" .,....., 1 /J ;' 0 ';'";) •-.. .... , ,-., "" ..,... T ,-. 
.. D.:..:=..:.·-..1>.: L,~1,-~ :t.rl I .:.• . .J 

497, 2 27_ :;--4 
-1600. 2****">---~ 

1 ·~47_ :3109. 92 
-423. {) 29. 79 
550. 9 36. 80 

1. :'J949E+CitJ+./-

9_ :3 . .:;. 
:J5. b:3 

o. nc 
,::,;J ':,.J. 
i•-- , --- ~ 
._j -:.~ . ~: .: 

O.GG 
:.37 . . c.~:::3 

{j_ ~)(; 

CALC FROM REF PEAK 

\/--CAi_Ct)L.;;, Tf~.D--··-\/ 

242. c~() 

:JS i. l:-\:J 

1 J. 20. ~3(} 
1 "764. :5() 

.. - .: c::- _. --:. 
!. . .:..-.,.J·,::,,:::. 

i. <';.1. .L 1 

CALC FROM REF PEA~ 

583. i 7 !J. 9321 
727. 28 C: . .i687. 

CALC FROM R~F PEAK 

-~·--CAL_CUL/;T·ED--v· 

:;,()9. ::·~c} C,. {)155 
727. ~)~} ()_ ~j 182 
911. 1 0 (). 5332 
968. 90 o. 20 u~ 

WT PCT U235 1_98593 +;- 47. 84% DAUT 

,J, ::'.,-::~-;) 

0. 7049 
1.,:i..111 
tJ. 2~)~!~~ 

(l, 5332 
(). 3926 
.'"\ ,...,---r,-, ....... 
u .. .::,/Q7 
4 !l ,-, , ,-, 
.. •-tUO~ 

(J. 1458 

81. 7.4 

12. ,:S4 
,.. .. , ... -
:.i ·=·. l r:::: 

36-. 8() 
-·-:..- -... 
,.JO. i.:.:,~ 

5. ~ =· 

v-----NET--------
CPM i'~ERROR 

0.6410 44. 83 ".:) 
-C,_ 4984-53. 25 h . 
-(). 1.:,,52#~::C-~'.r-~-*~· ;:~ 

<-reference peak-) 

v-----NET--------
CPi'1 i:ERROR 

G. 0944157. 07 ;-: 
-Q. 0586*~·:H;*.;; P 
-(). 2272-,:S8. 97 R 

0. 083810'?. 92 ;~ 

v-----NET-------­
CPM 'l.ERROR 

0. 0977252. 7:3 ,,: 
-0. 0741-i1-*"i-**'H' R 

0. 0656140_ 65 R 
<-r~ference peak-> 

0. 0912186. 60 P 

!a Or'\C: ::;:C:-i\1-,- : ..... .,..-1 ., ,-=;,:-' .. I>! :-,1"""". r--; ,--,,-,......,-,~-,-"'•~·..,..., ......,-,.., ··~r. :JJII 1,-a1 ~,-#'--•°' ! ~:'-1 t-:. l,1.1.J ,,.:;- . :.... 1 ., ,=,/ j~c..C:.:i~,~'7.!f~. '._:,,; .. ~.. : ,...,; GSTOR '7'30 
GLB WRITES THE FOLLOWING TO NP: (7,67JGVDCSVT02. DAT 

7059=Gf~OUP 
~t ,')=J_R;--J 

JLYKTL PARAMETERS 

.) GEODET 

3==SAMPL 
C=LRA 

=ELM 
ARLI=LIBR 

Old EPfs replaced (forced) 
.' EFFICIENCY FILE NP: C25,4JGELI02MBO. EFF 
·ij]) 

GLS~T'/? 

II' 021 
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Cal line fetched24q_ 236 1992 
BKG ~ETCH ROUTINE GETS BG FOR 249.640 1992 IERR~ 0 

HDR (..JR I TTEN IN 

022 



',. 
,-,. .. , l1·· 

(f.\ 
•• .! 
(!,I 

n.. 

$
,·7

 
-
~

 
(5. 

: ~"=;f~-~ 
·--~-~r--
r-~--:::c . ...1 

I~
..:~

:/ 
,~

0,.:1 
r~=-., .. lJ.i 

n:. 

l-·· 
·l.: 

,-:. 

,:.) 
(:.) 

f.L 
t') t--. 

C;: 
() () CO ;::) 

c;: 
C.."1 

'.') 
O

 
r.:1 c:1 () t·.... 

!.:1 
() (

)
 c: 1 :.:::i 0 

er.: 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
rr~: () · .(; 

r'.) 
•·.O 

,:~). t-••. i:~:, 
i:.:. 

() () 
lLI 

c,.1 
C•J 

r1 

··D
 

C~t 
U

· 
-~, 

() ··-0 
1:'J 

ti"J 
r::::, 

I·,. 
::i:. 

-;;t-
f.'~I 

tr., 
CD 

C
1 CD ·r•J 

·.f.1 
<.') 

('-1 
Q

. rd 
1J"J 

•,-: u, c
1 nJ 

"t•·' c, () L-d 
c_;i 

'.:) 
(
)
 

::'.) 
C

) 
r.) 

(~
; 

C
) c, 

C
) c;i 

.
.
.
.
 

' 
.
.
.
 

' 
. 

O
O

O
O

(
)
O

C
1
0

0
0

 

>-· 
l"~I 

C,1 
,..., 

L() 1·,. 
0 

C
l C

' 
··D

 
Lf.1 

(\I 
(~

l 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
(~-

n:: 
C1 

r'J CO Ctl 
J'-. 

,-, 
,!) 

~
• tr· 

q 
O

·· 
lJJ 

Ct! 1·,. 
r.~1 

(~I r~. 
,,J) 

IJ) o·· r.-..1 
•.JJ 

,-, Z
: 

,-1
 

•-I 
f"tl 

l"') (') '-'!" 
L() 

U"J 
J-,. 

I'• 
'•

 LJJ 
"r-1

 
•r-f 

•:-1
 

•
~

 
•t--f. 

"r•.f 
"':'•i 

T•-1 
-,.,-j 

-,.•.f 

c:, 
r.t 
-.J'.I 

I.>' 
tl:: '-:t· 

lr~ 
t·,. 0 

0 
•:f 

1.:: 1 ,:.j" 
,_, 

0 
1=-j· 

C
) 

tf.: 
·-1) 

r.·:t 
(
)
 
(
)
 
(
)
 
(;i 

r.O 
lP

 
r:) 

c,,1 r:::: 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
o:: (;·· 

t1·:, 
,,-1 

t.') C
· 

1
0

 
i::;, 

0 
··.O 

0 
LL 

ti.! 
r':i ~-- 1 

s:J.. 
•·-Cl r·.1 

ci 
(\! 

•,.(1 
':'".t· 

r::.:f• 
(
:

1 
(
')

 c:i i~:.:: -,-~ 
C..' 

-::f 
re r,. 

!.J) 
......... 

,....... 
1

J) co () ... -i 
,........ o-­

o.. 
o:::t· 

r.-t· 
l"'J 

C
\I 

·•-I [\I 
O

 
..-.1.· 

-~, 
C

l[ 
o:: 

c;i ,~-
c.:,1 (.) ,=1 c1 (:, 1::, 

I.".) 1:::1 r.:1 

~
!
-

,.:; r..:~ c:) 
r::::; ,::, c.l r.:i c,.; c; c) 

t_;, 
l1.! 
t--· >-

() ·,-, 
(':! 

· . .f'J 
[\I O

 
·::.t 

-st 
C:-· 

() 
iLi 

(!1 
. 

. 
. 

. 
. 

. 
. 

· 
, 

. 
;;:, n:: 

T
-1

 c
i a--· .,., !"··· ·--0 o 

-.-1
 1J;: •,-, 

· 
l;J 

,--1 
CO 

O
 

·-.(I 
Cl.I 

•,j· 
·•.O 

,..; 
··O

 
(.'.:1 

. 
H

 
Z

. 
LI°) 

10 ,.o 
··.!'.I 

~-.. 
(J) 

C
i) 

G
· 

(!· 
0 

__ ! lli 
~~: 

LL! 
(
jl 

.-·-. 
_.,,,,-.. .. 

_,,--. 

r1J 
, ... •.;· 

r.,-... 
1:r•· 

2 
0 (',J 

I 
(\1 

n:: 
C

 
f-· 
r.;, 
lJ.1 
f-­
lL! 
(:l 

rr.: 
,'"

j 
,_ 
l1.. 

() 
C

;I 

>-· 
(.,, 
z IJ.l 
•-·1 
0 1

-1
 

lL. 
li.. 
lJ.i 

~
-: 

1-i 
rr: 
•t: 
!?

 
z ·<f. 
f-· 
UJ 

::r.. 
,:.~~ 
'--r 
:r 

., __ , 
H

 
IJJ 
!LI 

I 
1--

!·-
::::, 

. 
. 

' 
(tt 

~
~
 r,.. 

---0 
.-, 

;r ._~ 
~~, 

(U
 

·,-l 

. 
. 

. 
. 

. 
' 

<i' 
0 

l'l ftl 
O

-
!·,. 

,r.; 
. ,... .. 

f\l 
C

\I 
.,. .. 1 

., .... 
·r-1

 
•r--4 

L.LI J.: 
... J er.: 

u-; o--
r-.. -.o o--

~---
u

) f', 
...... , ro.1 co 

;;--:'. r..J r1 r,. rn co 
u":I () c,, o 

o-
r·-

rD 
Ct: 

LI':? 
CO 

<:f 
(
)
 0 

0 
Ctl 

.,....., 
0 

0 
() 

n~ 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

r..::i 
i . .tl 

•:t' rn 
,::0 

(i· 
UJ 

[',j 
()J 

,-1
 

C
d 

C:J 
0 

lLI 
CD 
H

 
Jz:'. 

l\'J 
([I r:t 

(D
 
0

) o::t 
°<t 

(D
 t•·· 

0 
-:t 

..J o_ er-
co m

 co -o er· 
Cr.I 

o:t" ru tn 
0.1 

·•.t: ,:~, 
0 

-0
 r.-t 

(') (1
 ~--

-0
 f",. 

('l f", 
··0 

X
: 

0 
,..., 

-~
 .,..., 

.,....., 
CJ· 

O'-
Ct-

.,....., 
IJ· 

::'.) 
n:. 

.
.
 

' 
.
.
 

' 
.
.
.
.
.
 

0 
, ..... .,.....,.,.....,,...,,-,()0

0
~

1
0

,-a
 

z z rr. (._) 
T

-i 
-,-( 

-r-f 
-,-{ 

-,-', 
-,-f 

.,-{
 

-,-{ 
(\t l.JJ 

<
t 

C~-
Cr--

0
-

Cr--
G"· 

i:r-
0--

O
· 

(I· 
O

-
(JI 

lLI 
<

 
>-

n: 
lJ.I 

f·-· rn 
O

·· 
O

· 
l!"l r.o 

r.::.1 
(~· 

0 
r .. 

0 
:> 

E
: 

·{.l r\: 
O·· 

.,....., 
0 

O·· (') t··· r, .. 0 
·•.t: 

•
~

1 
I)· 

f'.. 
··O 

, ... 
,.., 

·O
 

~--
-J:l m

 r,, 
. 

' 
. 

. 
.
.
.
.
.
 

0 
,..., 

[).J 
[') 

CO 
~:-

t"-
CO 

O
 

...-1 

r·-
r.-,.1 c:i 

C:l r\! T•, c.:, r,. ro n1 
r:·,J 

-~, 
Ct! 

CrJ 
Ctl ::·,J 

H
 

U
) 

l.1.I 
:r:: !··· 
f-

::::: 
. 

. 
. 

. 
. 

' 
. 

' 
(~

l z. 
T

"; 
"-'t 

O
 

e.t· 
•-t· .... 

0 
(''.I 

O
 
() 

~
7 

=-~ 
''l'-1

 
'! -1

 
-r-1

 
.,-

: 
T

"
~

 
-
1

 

li.i J,: 
_ _, 

~
 

T
•I 

-r-1
 

-
-
l 

n: (') 
0

· t··· 
'-'t 

O
 

(\! o:t' 
•-< 

Ci.I 
(') 

l.i'J 
~

! 
0 

·-1..l 
lD

 0-· 
fti 

j,. 
~

-, O
'· 

(~· 
O'·· 

(rJ 
,--1 

C
t: 

(.rJ 
I\) 

[~
! rr-

•:t 
[') 

(~
I 

(\I 
<.1· 

1)· 
0 

I)~
 

. 
. 

. 
. 

. 
. 

. 
. 

P
 

Lil 
C

t! 
LD 

f\\ .,., 
(') 

(\! !'.\I 
CV, 

f\l 
•• , 

I'.') 

w
 

(f) 
,.... 

:,;: 
<ct 

<:1· 
i·•.. -.o 

•{i 
..... o er-

•,-, 
i:o

 n· 
_J o_ 

(\I O
 

oet· 
(J·· 

(~
I 

O
 

O
 u-

,-1
 ·../J 

,., 
<!: u 

u·; rs-
~t 

f'J 
~t· 

•D
 n1 

d 
s::i· 

t:'J •'-t 
}

: 
(
)
 
(
)
 

(_) 
(_) 

(
)
 
(
)
 
(
)
 (

)
 
(
)
 
(
)
 
(
)
 

!l:: 
CJ 

.....
.... : .. ~, 

----1 
,.-: 

.,., 
.,--1 

.,_
, 

,.,. 
"1

'-~
 

·•·-i 

-~ ..:_ 
~l'. 

C•.l 
CV 

;:··•) 
Cd 

C
d 

!."'d 
C

tl 
CU 

C
il 

f'1J 
!.ti 

•It 
1~1' 

•:r• 
(J"• 

(}• 
J• 

f,r,. 
(J--

I]•· n• 
fi•• 

(~• 
lLI 

•:J: 
>

 
~
 

L1:i 
!··· 

f·· 
tf) 

(J) 
.... _. 

··O 
() 

('°:I 
Cd r~, 

··O 
:~, .... 

z. 
Cr· 

·--0 
·-0 r·.... -o 

Ctt 
i .... 

('J C
1'J 

( .. } .. y 
{.~l 

r
-
' 

··D 
O·· 

(\\ 
f\~ 

O·· 
Cli c~, ---- 1 r-., 

. 
' 

-
. 

-
n· 

:-.1:! 
r·;.1 

t::) r.... 
tJ· 

r.:t 
O

) 
u :, n--

1·-.. 
CO 

U
· 

0 
G

 
O

 
,-e Ct! 

l"'.1 
sj· 

,.., 
.• -; 

,-< 
C

l C
l! 

f\l 
i:"11 

[\I 
r\\ ~

\\ 

n 
r-.. 

r--
n 

~
 

f')J 
("J 

(!· 
(IJ 

('1
 

>
l<

t;t 
)
~

 
' 

I 
n.1 

../) 
C_l 

('.l * 
,:~1 

Cf.I 
II 

.o
o

 
O

· 
I 

·-0 
•::t· 

l.tJ 
0 

(
\\ 

-r-1 
~

.,' 

c
o
-
✓
 

If) 
I..:.. 

O
·· 

CJ tr, 
IJ.l 

CJ 
ff) >· 

I 
(~

 
(\l 

l!'. 
+

 
l1l 

c:r: 
z 

O
T

W
 

I.L
 

C
.) 

i,< 
,)c 

C\! 
C.1 

0 
C

tl 
o:: -.. r., r-­
-~: 

OJ 
roJ 

(::J 
-.[! 

0 
z 

·JJ 
() 

..-.r ...... 
f-

,::,, 
I') 

!JI ., .... 
+

 
·:;;-· 

Cl 
U

) 

n:: 
+

 m
 

LL 
1·, 

...... 
('.1 

lLl 
IJJ 

. 
z. r:--

r,1 
,_

, 
\I°) 

...I 
r::;; 
ifJ 

.... · 
~:~-

~ ... 
C.1 

O
· 

Ct: 
;--1 

! 
(:') 

:--
i:o 

•'.!: 
II 

I! 
n:: >· 
f.!:: 

(~1 
~-• 

i:c .L
 

__ 1 u.t 
T

 
..-,t 

'7
 '5

 
c.;, G:i ti ... 

0
, 

0 IJ'· 
n-0 0 0 l"') 
('J 

C\I 
er, 
}.:. 

>­n:: 
f-­
w

 
F.. 
0 LL! 
(_!, 

a:: 
c:i 
LL. 

rn 
I.I.I 
>

-1
 

a:.;i 
z. 
LJJ 
,_, 
(~

) 
,._, 
LI .. 
LL 
lJ.1 

0 

*
*

:f
::{

,:~
i:*

 
c.,1 Ci\ 

L
I) 

f.0 
(\I 0 

ll..lJ
J
O

C
tll})U

) 
LL 

(~
I 

r') 
t:\I 

·r·I 
..... 

lLI 
. 

. 
. 

. 
. 

0
0

0
0

0
 

>
0

0
0

0
0

 
(!l 

. 
. 

. 
. 

. 
n

::o
o

c
1o

c
, 

L
J
.1

0
0

(
)
0

0
 

:Z: 
C

t] 
If) 

0 
lf-' 

(
)
 

LJJ 
T

-1
 

..... 
L'\} 

('!! 
,:,-:, 

>
l:*

'~
*

*
*

 
u

o
o

o
m

o
 

l 1.. 0 
0-

,q· 
··/J ··/J 

LL ,-; O
J r-~ 

ll"l -ct· 
lll 

. 
. 

. 
. 

. 
,_. 0 

0 
0 

0 

>
·
0

0
0

0
:
:
)
0

 
(!> 

. 
. 

. 
. 

. 
a:: 

C> () 
1:1

 
(
)
 
(
)
 

w
o

o
o

o
o

 
z: 

'::t ,n 
•J) 

IJ) o 
I.LI 

,-1 

* * 
i{

 * ,;, ,): 
0

0
0

0
0

0
 

LL r·11 r.~ 1··... 
u-;. r1J 

lJ ... r.'J 
O

 
rn 

··O
 

f."t! 
I.LI 

. 
. 

. 
, 

. 
(\I C

tl 
·•·• 

.,.. , ~-, 

>
-o

c
,o

·o
o

 
(~

 
. 

. 
. 

. 
Q

.'. 0
0

 0 
0 

0 
lL! f'• .. 

() i:-tt 
lfl 1.r:, 

Z
 

, .• , i-·,1 r·,, 
C•I r,·, 

ll.! 
....... . 

,)c 
•~ * 

l~
 

)?: 
i;< 

0
0

0
0

(
)
0

 
ll, O

J ·-0 
0 

IJ· 
1.0 

IL 
r''J 

"Cl" 
iD

 
'::t 

'-:t' 
lLl 

. 
. 

. 
. 

. 
CH 

Ctl 
!.' 1.I 

•:· 1.1 
fd

 

>
·
0

(
)
0

(
)
0

 
(!J 

. 
. 

. 
. 

. 
n

:
.
0

0
0

0
0

 
lll _., 

C
\I 

r1
 

<1· ,.r:i 
z
,--r ... --t 

r-1 
-.--f 

,..1
 

l . .t.l 

'.\'< * 
:7-

~~ 
:t 

.,:,; 
,: 

'I 
., .. , c~ 

r·1 
(') 

,-, 

i l. ~0 6~1 lf.~ 1)1 ~~:. 
[J. 

• .. J 
,., ·-0 

(J• 
'. ti 

Li.I 
. 

. 
. 

. 
• 

., -~ 
-r--~

 
~-~ 

v
-; 

f'tl 

>·· (_) () () 
O

 
C

J 
(.~I 

• 
• 

. 
• 

• 
0

~
 ll'\ 

(
)
 0 

() (} 
I.!.! tr-:, 

·.0 co n, 
(>

 
z 

~, 
ll.\ 

ri 
I""'\ 

• • 



• 
• 

~
 

N
J 
~
 

• 
• 

G
 

• 
~
 

~
 

,:,_
., 
~
 

V
 

0 
v 

V
 

0 
..._

__
; 

V
 

-~- 7~
 
u
~
u
~
a
~
~
 

~
m

 
z
z
z
z
z
z
z
z
z
 

j': 
·, 

\'i 
·1 

--
~ 

, ..
.. 

~-
• 

•.•
 .\. 

....
... 

,-
-'

 

l\
l 

t'J
 ·

Cl
 f

iJ
 

O
· 

1:,
.1 

I\J
 

CJ
 

,.'
J 

l1J
 

'·J
 

CJ
 

~ 
...

. 
;--

...
 

i-
"'

· 

·,.
J 

I",
) 

,..
. 

-::
-; 

·• .
. ! 

1.1
1 

,.1
1 

C,
J 

(,J
 

(.,
J 

P .
 ."; 

r1
· 

1°'.
:i 

l\
) 

o-
ru

 {
J."

J 
1-.

.. 
i:.n

 1
:.,J

 
('

; 
-.1.

.:i 
.. ;:

, 
(S

 
·• .

. ! 
(.

) 
Q

:i 
·•.

.j 
(,J

 
1-

-·•
 

t-
• 

·,1
 

0 
~t

-:
,_

(.
,; 

~ ,
J 

.:.1
1 

i:.n
 

.,!J
 

1 .
. -

i·
 

• 
c)

 r
.n

 
·,.1

 
n.1

 
(t

· 
(n

 

I i':
) 

(.
' 

(
)
 
(.

l 
(.~

 
1 

i 
I 

i 
(.

1 
~

) 
(,

) 
(
)
 
(
;
 

(.
1 

(
)
 

· .. __
_ ,,,

.-

CY
 

~,
-

'-
..

/ ~:.,
· 

·
~

)
 

1:
,Y

 
i,:

y 

:., 

ftJ
 

\•
•l

 
I~

• 
1

-
' 

I•
••

 
l_

i 

t-
-

·--
~ 

O:
Jl 

.i:
, 

,-
IJ

• 
::

Ji
 

.j:
:. 

I\J
 
•-

~-.
;: 

:-
• .r:.-

-D
 

· -!
 

n-
-:..:.

 r~
 J 

fl..
: 

,-·
 

n:
 

(I
· 

t-
• 

:\
j 

(
;
 

f,
) 
~
 

[,
) 

[U
 

•,.
,, 

!-
L

 
·2

: 
r
)
 

1 :
;
 
C

) 
·..O

 
·..

f) 
,-

~ 
0

) 
l}

· 
O

· 
.....

. : 
iT

1 ·.:o
 

-J.
'i 

•-U
 

r.n
 

,.:.
,.J 

'--'
.ii 

r<i
 .

,·.1
 (

:!
 

c,.J
 n

·• 
rj;

, .. <
 

-~·.
-: 

C
; 

(;
 i

·..
.;.

 
(
;:

 
~

)
 

L
J 

()
 P

..J 
(1-

1 
. 

. 
.
.
.
.
.
.
 

c,
 

C"
.i 

~·:
J 

._.
,. 

/:
J 

i::.
, 

ru
 (

;1
 

...
 ~ 

...
 .i.

 
(
)
 

01
 

r'.J
 

:~,J
 .

;',;, 
•~

n 
t--

~ 
.. i..

.,. 
i\.

'I 
4-~

-
LJ

 
o-·

-
!:.

:i 
CJ

) 
·-I

J 
c:,

 l
f'

 
ru

 
.(

I 
'• .

• ! 
l",

.l 
·,1

 
·-.

J 
O

 
-~

) 
0 

, ..•
 

P
l 

, ..
• 

i.J
 

··-
! 

, _
_ 

,_
, 

l)
J
 

O
 

-i'
• 

.JJ
 

i7
J 

::-
{ 

.. 
. .

 
. 

. 
. 

-
.. 

. 
-

. 
~-

: 
.. 

. 
-. 

. 
•-

t.i
 

J_
-, 

-.r_
i 

-.J
J 

--t
, 

.o 
--0

 
... o

 •.
J.

t 
-..

(1
 

--
lf 

.:.1
 

1?
, 

i•.
J 

~:
. 

1-
-1

 
...

. ~ 
I.J

"' 
.p

 .. 
ii..

.1 
;-.

.:. 
-(

: 
-tl

 
•./

J 
··l.

l 
-i.

l 
-f

, 
·-f

: 
·/J

 
,I

) 
··IJ

 
<1

 
·-0

 
n 

1_
11

 
r:, 

··IJ
 

P."
1 

1:,.
1 

0 
·,J

 
IJ·

· 
,:

) 
(C

t 
rr, ;l"

,I 

·-t
: 

•.:
; 

·-f
1 

.!
) 

·•-!
.'! 

··:J
 

--!J
 

,tJ
 

··O
 

·./
J 

-.r
J 

··D
 

;:;t
 ~

' .. .l 
i:;

.\ 
CD

 
(.~

 
O

· 
rJ

 1
1.J

 
::.

J 
, .. 
~ 

,:c:
 i

:)
 

·.:v
 

~·;_
; 

t11
 

I.,
 .

..
 

·-'
 

f,J
 

(J
· 

·:1
.1 

"_l
-; 

.:i·
.-

·:;
, .

. 
n:

 
i-1

 
;·1

 
11

 

I\J
 

i•.
J 

11
 . .l 

· 
i,J

 ·
 

jl.
} 

PJ
 

11 .
) 

. 
fl

) 
. 

,j
· 

l;J
 

GL
 . 

i:r.
: 

. 

]>
· 

···
I 

_:;
:; 

n 
:.:1

·· 
n, 

l\J
 

I\:
; 

11 .
:i 

. 
f\J

 
f'.1

 
k
l 

. 
(f

l 
Cf

.) 
I}

· 

·-
l 

. 
--

l 
. 

::r
 

· 
::

r 
· 

I\J
 ·

 
iU

 ·
 

r,.
,i 

. 
[\.

J 
. 

(I
; 

. 
(
/)

. 

_,. 
... 

1).
1 :-
• 

.j
:,

 

0 
U

.1
. 

::u
 

o
·.

 
::

u
. 

C
 

1
-L

 
' 

c
·
 

I-
'-

11
.J 

. 
~
~
 

. 
0 

+>
 .

 
o

· 
(,J

 
o--

·-
l 

-·
l 

· 
·-

l 
::0

 
. .
, 

. 
H

 
l\

i 
::

,·
 

' 
;;,·

 z
: 

ll.>
 

::.-
r 

· 
~
 

J-
" 

fl
.)

 
. 

i•J
 

\l.J
 

IIJ
 

I\J
 ·

 
t-

" 
IJJ

 
u 

. 
\\

) 
I\J

 e
,J 

. 
.. t.J

 
PJ

 
jl,

J 
. 

aJ
 

llJ
 o

, 
ll
J
. 

llJ
 

1.1
·1 

...
.. 

• 
10

 
I\

.)
 

1n
 

,_
;, 

• 
,,1 

:"1
 

•;:
 

-.
-i

. 
::_

,· 
p_

j 
. 

-c
 

O
J.

 
l
·.

 
_, 

.. 
t"J

l 
· 

j\~
i 

. 
P.

l 
. 

,·1
:: 

.. 1:
:.:. 

ru
 ·

 
/.:_

, 
::I

) 
. 

n 

i-
~

 

:-.
:. 

. 
C,

J 
I-

'-

L
fj

. 
i::

1·
 

• 
I-

"-
• 

11
.J.

 
.t~

 
. 

i1
l 

C
 

::U
 

,_
. 

C
 

(I
] 

I·
••

 

~
 

::
) 

U
l 

(,
J 

. 

~
 
·-

i 
l'-

l 
::U

 ·
 

::;
,· 

-:I
 

Ill
 

. 
IIJ

 
l'iJ

 
· 

~•
., 

l~
J 

.JJ
 

jl
.)

 
• 

O
 

!I
J 

i:J
l 

O
· 

· 
0

1
 

IJ
°I

 
!J

I 
IJ

) 

·z
. 

( ..
. 

_, 1f
' 

. 
rri :;-

~ r--
. 

('
) 

. 
ui 

· 
f.

..
t,

. 

(
,)

. 
O

·.
 

c
· 

liJ
 

. 
ll.J

 .
 

,..
,· 

w
· 

. j:
:. 

. 
U

l 
. 

0
"
 

,h
 

. 

::
0

-i
::

:O
" 

il.J
 

~
-

ui 
. 

r_, 
i1

J 
l\J

 
· 

11 .
J 

IU
 

11
.) 

· 
Cr

· 
CD

 
CJ

· 
· 

lJ1
 

u
l 

II
) 

. 

(p
) 

D
 J~
 

.;
I tT
i 

"Z
 

·-
-l 

-~:x 
·,

J 
f(

 

:Sa
: 

()
 

:\,:
 

:~,
 

(.•
~ 

~-
: 

.J.
1 

:.; ,;. 
,. .. ,, 

~ 
-~ :;(

 
~{-

: 
(;

,i 
! 

.~
: ;;,:
 

:f:
 

~;,: =-i•
: 

:
f ... . ,. 

., ·I
' :-;,·
 

~
I .,_
 ., ... •'

1
' ... , .. -~. 

~.. 
~·-

~-
: 

~-
~•

: 
,:.:

 

. 
·'~ ··•·

· F[~
 

~•
: 

·~-
: 

:~- :/,
 

J
.
 

.,•
. :i~
 

:~
i: :t .,. ;(
( 

~\
: 

:{.
; 

:i.;.
: 

:)..
: 

:{,
: .,,
 , •. ~-:
 

:1<
 

:.;.
.: ·~, :.:,
: 

:(c
 

,: .. ;~.
.: 

~~
~=
= 

:~
,:

;.
F

~
 

,(
,N

 
1

'7
 

~· ~­ );,
: .,. ,:-: '1' )}
: 

.;
, 

~
; 

:{,
: *' * >;.:
 

:{
, ,:.: 'ff
 

J
. •

 
.,.. ... -\~

 

~
,:

 
:~

: 
.:, 

:(,
 

~r
; 

*= 
~<

 
;~(

 
>'t

 
>):

 
;{

c 
* 

*' 
*' 

:i(
 

:(,
 

);,:
 

i;:
 

:i,
 

(j:
, 

~·
 

~-
; 

(I
i 

4-
,;,

 
-
j 

~
' 

~-:
 

C
l 

,:.:
 

:(c
 

-;1
_1 

:{c
 

~:
 

:}
: 

~(
 

,[
i 

~(
 

,:.:
 

C..
J 

>)
: 

:;,
 

0 
:(;

 
* 

)}: 
~<

 
~'

 
* 

,:,: 
~

; 
:(

, 
:}

: 
){

: 

:(<
 

* 
~•

: 
t1

: 
:(,

 
~· 

*: 
~•: 

.(
l 

.,. 1
' 



· 70,. ~~-:, 
·~' 

') 

r,: ,:_ 
trLu £1 1 ; 7 il ~ 'vf I N 

.1. l~. "tJ h 1. 00000 SM 
LIBP~ARLI REF TIME= 243. 879 92 

) *~:;*:;l;*z .. i ~•**~*****:::::::*::::::::**********{******:?,*********• 
~" ~••r-~~-- ._/,,,,_ 1 ~ ...... ,MH --~-~-~Ir-,, .... ,, ,·:p•_1 ;~,,.,uRR DP'1•·1 r-l'")'"'OR 0 c'"'~11·c ..... 1p1_ J i--Y\-,::.!'lt:.t"(' . .,:.v •\c,' 1· .- • 'di-<RNtJ t:..rr- 11_, t:.I'\'~ r _ , -... t:.·,i-< , _, 

. KEV FRAC FRAC CNTG DECAY NOW PCT AT TZERO 

) ;,{. 40 4. 602E+11 DAYS 
**·ed· ( 1'+60. 85; 0. 110000 

) 
,.--~ •::; i 
1-l' I •.f J. . 2. 772E+Ol DAYS 

:320. 03:, 0, 102000 -!!·**'* (, 

:) Mn 54 
~-**..;f ( 

:•. 125E+02 DAYS 
834.83) 1.000000 

D t..-o ::::,8 
**'~* ( 

7. 130E+01 DAYS 
810. 76) 0.990000 

) Fe 59 4. 460E+01 DAYS 
**** (1099. 22) 0. 565000 
**** (1291. 56) 0. 432000 

.;) 
Co 60 1. 921E+03 DAYS 
1172 (1173.21) 0.999200 

J 1 ~-3- ·· 1,,-,3- ~9• 1 l"'OMO'"'O :. w• · !. 1• ..:J C:. '-t I • V V <.J 

Zn 65 2. 440E+02 DAYS 
:, **~~ (1115. 52) 0. 507500 

Nb 94 7. 414E+06 DAYS 
:J) **s~-1- ( 871. 10) 1. 000000 

**** (1573. 70) 1. 000000 

·(t Ru U)6 3. 670E+02 DAYS 
***~ ( 621. 80) 0. 097600 

661 ( 661. 20) 0. 000150 
9 **** ( 1050. 10) 0. 014500 

I 131 8. 040E+OO DAYS 
~ **** C 364. 50) 0.820000 

Ba 1:.33 3. 981E+03 DAYS 

~ 53 ( 53. 20) 0. 019500 
**** ( 276. 30) 0. 075000 
***"el'- ( 302. 70) 0. 196000 
*·iH.--¾ 355. 90) 0.621000 
**** -9-,.:i ,.:i. 70) 0.094000 

Cs134 7. 531E+02 DAYS 
***.;i- ( 475. 30) 0. 015000 

**** ( 604. 60) 0. 980000 
***·::I- 795.80) 0.880000 

LAMBDA= 1. 506E-12 DECAY= 1. OOOE+OO 
0. 00334 0. 207 5.646E+02 s <r 2. 543E+0'.2 

LAMBDA= 2. 501E-02 
0. 364 

LAMBDA= 2. 218E-03 
0.00585 0.223 

LAMBDA= 9. 722E-03 
0. 00602 0. 209 

LAMBDA= 1. 554E-02 
0. 00445 0. 206 
0. 00378 0. i.29 

LAMBDA= 3. 608E-04 
0. 00416 0.809 
0. 00366 0.733 

LAMBDA= 2. 841E-03 
0. 00439 0.221 

LAMEDA= 9. 349E-08 
0. 00561 
0. 00310 

0. 233 
0. 091 

DECAY= 1. OOOE+OO 
2. 286E+02 s 

DECAY= 1. OOOE+OO 
3.806E+01 s 

DECAY= 1. OOOE+OO 
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l r. -~ 
< i. 030E+02 

2G 
< 1. 714E+Oi 

4G 
< 1. 582E+Oi 

DECAY= 1. OOOE+OO 6G 
8. 180E+01 s ·,. 3. 685E+Oi 
7. 883E+01 s < 3. 551E+Oi 

DECAY= 1. OOOE+OO 4G 
1.944E+02 s16.091/. 8. 759E+Oi 
2.004E+02'l5-i~~~--.~-g-7.-~y~-~~~~...-:'"'.~;=--:-+~O~v 

DECAY= 1. OOOE+OO iG 
9.926E+01 s < 4. 471E+Oi 

DECAY= l.OOOE+OO 
4. 151E+01 s 
2.953E+01 s 

3G 
<. 1. 870E+O i 
·( 1. 330E+01 

LAMBDA= 1.889E-03 DECAY= 1. OOOE+OO 41G 
0. 00781 0.259 3.397E+02 s < 1. 530E+02 
0. 00735 1.294 1. 174E+06 11. 941/. 5. 289E+05 
0. 00466 0. 181 2. 679E+03 s -:._ 1. 207E+03 

LAMBDA= 8. 62iE-02 DECAY= 1. OOOE+OO 9G 
0. 01368 0. 326 2.903E+01 s < 1. 308E+01 

LAMBDA= l. 741E-04 DECAY= 1. OOOE+OO 10G 
0. 01756 0. 522 1. 523E+03 47. 201/. 6. 862E+02 
0. 01767 0.412 3. 108E+02 s <: 1. 400E+02 
0. 01636 0.311 9.690E+01 s ,(' 4. 365E+01 -
0. 01410 0. 308 ~. 522E+01 s .1( 1. 586E+Oi -
0. 01278 0. 364 3. 032E+02 s ·( 1. 366E+02 

LAMED/,= 9. 204E-04 DECAY= 1. OOOE+OO 9G 
.. , 
'-'· 01019 0.291 1. 907E+03 s <: 8. 592E+02 
0. 00804 0.270 3.428E+01 

.. 
1. 544E+01 s ,,_ 

0. 00613 0. 219 4. 063E+01 5 .. ~ 1. 830E+01 

Cs137 1. 102E+04 DAYS LAMBDA= 6. 290E-05 DECAY= 1.0~-~~~~~----
661 < 661. 64i 0. 851000 0. 00734 1. 294 2.071E+02 9. 328E+01 1 

Eu152 4. 821E+03 DAYS LAMBDA= 1. 438E-04 ~ 025 DECAY== 1. OOOE+OO 48G .. 



***",.;. 

1.21. 78 i 
:344. :31) 
-,1-ra o·-,, 
I I•,-•. ~ l I 

963. 36) 
(11l2.04) 
( 14-08. 02) 

11'i r i' ·~t ·;;,, j''"' u. i 11 •.n1 f'11 / !,~J,,, "'11 ' 111··•it~,,, (I / ,,, la. 
.( ;,: . . ,,.l t,1,,-11 i <! \) !,a -Ji U 

0. 254000 .. 0. 03123 
0. 245000 0. 01463 
0. 120000 
,J_ 1320C10 
0. 124000 
0. 198000 

0. 00626 
0. 00508· 
0. 00440 
0. 00346 

(': 543 
0. 354 
0. 212 ·, C. '7' 7 c. .L • 

0. 180 
0. 129 

6. 842E+01 s -::- 3. 082E+iJl. -
9. 872E+01 s -~= 4. 4'!-7E+Oi. 
·7 818E+02 s ·( 1. 269E+!::;;2. c:... 
':} 241E+02 s .-:· 1. 460E+02 •.J. -
3. 298E+02 s ·( 1. 486E+02 
J.. 875E+02 s 

,.- 8. 447E.;-Ol ,_ 

Eu154 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 1. OOOE+OO 48G 
~) **** 123. 07) 0.390000 0. 03125 0. 543 4.454E+Ol s < 2.006E+01 

**** 1. 782E+02 s < 8. 028E+01 
~,,~ 26) ,J. 2,J2oc,o 0. 00673 0. 242 

***.:~. 
) **o~-:i-­

***~f-
( 

( 

)Eu1S:.:-_ 
**,'.}* ( 
**.;1-.:;r ( 

I c..\oJ. 

873. 1-:S) c,. 117000 
i004. TS) 0. 170000 
12"?•+. 1+9) 0. 336000 

1. 812E+03 DAYS 
El6. 54) 1J. 32()tJOt'J 

0. 200000 

~ ~ •-~ 1 ·5 E la:.l::k. ~- 1. 0 +02 DAYS 
**** ( 67. 80) 0. 410000 

0 **-::!-* 100. 10) .0. 144000 
**** (1121. 30) 0. 358000 
**** ( 1 189. 05) 0. 166000 

) **** (1221. 40) 0. 277000 
**'~* ( 1231. 01) 0. 117000 

~ Ra226 -::, 
**.:_;}~ ( 
-**** ( 

:) ***.;.i- ( 
**** 

'1) Th228 _ 

**** ( 
**** ( 

:!l)· 
. Th·,··~.-, :-_,_;c:.. 

• ***if 
**·:i--:~ 

• 

• 
• 
• 
• 
• 

5. 851E+05 DAYS 
186. 10) 0. 040000 
242. 00) 0. 078000 
351. G'' • b} 0. 393000 
,::;09. 32) 0. 484000 

6. 987E+02 D,t~YS 
238. 62) 
583. 17) 

0. 448000 
0. 287000 

5. i 13E+12 DAYS 
338. 40) 0. 104000 
911. 10) 0. 250000 
968. 90) 0. 150000 

0. 00560 0. 224 
0. 00488 0. 216 
0. 00383 (J_ i51 

LAMBDA= 3.825E-04 
0. 02601 0. 524 
0. 03004 0. 538 

LAMBDA= 6. 027E-03 
0. 01806 0. =·4i 
0. 02922 0. 518 
0. 00436 0. 235 
0. 00411 0. 1·,q c.. • 

0. 00400 0. 206 
0. 00397 0. 1.84 

LA1~1BDA= 1. 185E-06 
0. 02614 0. 488 
0. 02012 0. 452 
0. 01430 0. 357 
0. 00798 0. 305 

LAMBDA= 9. 921E-04 
0. 02043 0. 448 
0. 00834 0.245 

LAMBDA= 1.356E-13 
0. 01487 0. 352 
0. 00537 
0. 00505 

0. 246 
0. 247 

:J.422E+02 s 
2. 608E+02 s 
1. 170E+02 s 

DECAY= 1.000E+00 
,::i. 291E+01 s 
8. 948E+01 s 

DECAY= 1. 000E+00 
/. 309E+01 s 
1. 232E+02 s 
1. 507E+02 s 
1. 896E+02 s 
l. 859E+02 -
.-, 955E+02 ._J. :, 

DECA"{= 1. 000E+00 
4 664E+02 s 
2. 881E+02 s 
6 . 358E+01 s 
7. 896E+01 s 

< 1. 542E+02 
< 1. 175E+02 
< 5. 272E+O::. 

6G 
< 2.834E+O:l 
< 4. 030E+Oi 

33G 
.-:: 3. 292E+Oi 
.,--- 5. 549E+01 
.-:· 6. 789E+Oi -
-::: 8. 542E+Oi 
·( 8. 373E+Oi 
·( i. 782E+02 

48G 
·( 

,.., 101E+0~2 c::.. 
,--
'· 1. 298E+02 
,--
'· 2. 864E+Ol 
,.- 3. 557E+Ot -. 

DECAY= l.OOOE+OO 31G 
4.894E+01 s < 2. 204E+tJi 
1. 023E+02 s < 4. 608E+Oi 

DECAY= 1. OOOE+OO 41G 
2. 273E+02 s 
1. 833E+02 s 
3. 261E+02 s 

< 1. 024E+02 
<r 8.257E+Oi 
< 1. 469E+0:2 

02H 



;9•il_1 i;" i'.'' "?' "ii!'' 11''.'1 Ii I ' 11_1 •''''j111"'" ""~ 
1111 !,,,ff , /.~' )I ""J U,rJ!1 1! ," l"ai' I 

' qi,.1 .. ~1~J11!r, qr- ~ -~n· -~l ~~""ii Q~~ l . ' . . . . . . . . . . .. 
*********************************************************~*4***~*~*********~ 

) 

7059 112. 45 MIN 1. 00000 SM- 494 
LIBR=ARLI REF TIME= 243. 879 92 
***********************************************~***********~*************** 

*************************************************************************** 
* G,oup... . . . . . . . . 7059 * Time of count 243. 879 1992 * 

_)* Sample...... 4 * Reference GMT.. 243.879 1992 * 
* Eiemeni;..... . . . . . . . * Elapsed Live Tm ............ 112. 45 * 
* ·r,Jpe code... . . . . . . . GLS -if- Dead Time Pct ............ 0. 014819 * 

)*ID.......... GC 8719 LCS.,,. Background GMT ....... 236.834 1992 ~i-

. * Geometry, detector. . ..... MB-3 * Standard GMT ......... 235. 081 1992 * 
'.:i- A l i q u a t . . . . . . . . . . . . 1. * D cllJ s s i n c e TO. . . . . . . . . . . . . 0. 0 * 

) ·?-' Unit of ,~liq_uot........ SMPL * Time on.... 14: 05 PDT 30-AUG * 
* D-3ta Sheet Units ........ PCI /SMPL * Time off...... 15: 58 PDT 30-AUG * 
* LibrarlJ................. ARLI * Cale Time ......... 15: 55 31-AUG-92 ,":I-

~ *************************************************************************** 
. *Slape .................... 0. 999194 * Width slope .............. 0. 003448 * 

,":I- Intercept ................ -10. 1168 * Width offset.. . ......... 2. 235532 * 
/) * X**2 TERM ......... -0. 82052836E-08 *Sensitivity .................... 4. * 
. NP: [7,67J494. GSP 9 PEAKS 

') **************************************************************************** 
PK IT ENRG LEFT WD BhGND Fi>JHM AREA CHAN CPM ERR EFF K FIT 

9 12. 4 19 22 27 .-, 24 292 .-,.- 5 .-, 60E+OO -r 50. 0, '7 0 7. s·· l ,.;,_ .::::: c::. ,=.. I . .Le. c:: 

:) 
.,, 

9 20. 7 19 ~--7 1.52 '.J. 24 97 30. 9 8. 59E-01 ;:JO 30. 055 0 0. 00 c.. C::c:. _,__,, .. 
0 47. 20. 909 0 (). 00 •"J 53. 1 59 9 j_96 1. 9;5 ,:;q 63. 2 5. 22E-01 ,._,' ,, 
0 511. 0 518 8 47 • 74 43 521. 5 3. 85E-01 30. 90. 956 0 0. 00 '-1" .l.. 

:) ::· 0 ,.S61. ,., 666 10 4' 1. 97 149 '7'7 0 1.. 32E+OO 1 i. 70. 743 0 0. 00 ,J . CJ a, e-. 
,'.:) 0 911. ~, 917 a 23 i. 80 1 ·7 q.-..,, , 

1 10E-01 
,...,. 

iO. 540 0 0. 00 c:. '...J .::. '~C..- .!. .... t I . -, 0 ti 72. 1 1178 1 1 '7·:) i. RO 94 1183. ·7 Q 34E-Oi 15. 60. 418 0 0. 00 I c.~ ~ I C. w. 

') '3 0 1331. '"J 1337 1 () 4 2. 40 86 1342. 5 -r 63E-01 1 i. 80. 369 0 0. 00 ·-· . __, I . 

9 0 1460. 9 1468 1 j_ 2 
.., 

54 20 1472. '7 1. 78E-01 . -, .-, 40. 335 0 0 . 00 c:.. .::. ..:1..:1. 

ijt *****************************************************************************t 
BACAGROUND INFO 7059 GLS 4 243. 879 92 G- 3 BG DATE 236. 834 92 

ill 

• 
) 

. ~ 

*****************************************************************************i 

v--------PEAK---------v 
ENERGY CPM ½ERROR 

511. 00 
' .. 1 ob •. 32 
911. 21 

1172. 09 

0. 3846 
1. 3217 
0. 1100 
0. 8338 

30.85 
11. 68 
77. 1 i 
15. 61 

1331. 29 0. 7627 11.81 
1460. 89 0. 1779 33. 42 

3 PEAKS REJECTED BY 

v------BACKGROUND------v 
ENERGY CPM ¾ERROR 

511. 00 0.4167 8. 59 
661. 60 0. 0276 23. 90 
911. 10 0.0557 46. 89 

1173.20 0.0246 10. 99 
1:332. 50 0.0294 0. 00 
1461. 00 0. 1373 11. 95 

BAO<.GROUND 

v------NET----v 
CPM i~ERROR 

-0. 0321385. 93R 
1.2941 11.94 
0. 0544163. 28R 
0.8092 16.09 
o. 7332 12.28 
0. 0406151. 99R 

~ *****************************************************************************~ 
INTERFERING ISOTOPE ANALYSIS 7059 GLS 4 243.879 92 G- 3 
*****************************************************************************" 
NONE FOUND 

RGF SENT DATA FROM NP: [7,67]922436653. GTX TO GSTOR 494 
GLB WRITES THE FOLLOWING TO NP: [7,67JGYDCSVT01.DAT 

7059=GROUP 4=SAMPL =ELM GLS=TYP 
O=LRW O=LRA ARLI=LIBR 

JLYKTL PARAMETERS 

GEiJDET 
JEL YKTL READ O 2 7 



I.] r' m ""ii" ·i.N"'! !I . 1.1· ,1, .. 1, c11"'11 
_;,, i'.J !I J.Ji~J "i' ,pi> ii (,db 

Old Effs replaced (farced) 
,EFFICIENCY FILE NP: [25,4JGE~I03MBO. EFF 

Effs fetched 33.000 90 
FETCH CAL LINE 

Cal line fetched235.081 1992 
·1 BKG FETCH ROUTINE GETS BG FOR 236. 834 1992 IERR= 0 
.• SP,'\NF 

FETCHING SPANF 
) WHDTR CALLED 

HDR WRITTEN IN 

) 

) 

) 

) 

) 

) 

) 

·) ,_ 

• 
• 
• 

r"\~-,-~ ·r ! 
\;,.::) I J- LI_ 

PKFIL UPDATED 

... 028 



ji\j i'I"'''' I'_ ''.i!_" ')i~ '_ ''" II_ i :' ~ii "f 11"i "'11·J1ll1e,n,,·, 
!- ~~~! ' ~•r. 'It \ Jt..t~ ~ ,I~\- -

QC USED IN DATA REDUCTION OF SAMPLE 7059 4 GLS RUN AT 243. 879/1992 

BACt-<.GROUND FDP GELI' DETECTIJR 'J OF '7'J L 8:34/1992 . ..., ~"-''-' . 
ENERGY CPM ERROR ENERGY CPi·1 ERROR ENERGY CPM ERROR 

L·, 
'...Ji:-, 0 0. 0000 \J_ (:() 511. 0 c,. 41,:-,7 8. 59 1120, ..:, 0, 0145 {}_ 00 

:) 9·--: 0 0. 0000 0. 00 583. 1 0. 0686 ;17 98 1173. '"i 0. 0246 1.0. 99 .,., . c::... 

143, 0 0. 0000 0. 0() 609. 3 iJ. 0484 37. 02 i238. 1 0. 0649 0. 00 
, ,..., , (', 0. 1325 39 ~r"J 661. 6 0. ----1-- -· -~'"" .-...~ 1332. 5 0. 0294 0. 00 lbO. _, ·-''--' I.Jc../ 0 ~...:i. '-;'l_J 

198. 0 0, 0702 0. 00 727. ,, 045:J 0. r-. ·"-' i::377. 7 0. 0000 C•. 00 ,::. V. ~_,t_} r 

'"J'J::J ,::; 0. 1.S49 25. 90 846_ 0 0. 0349 c,. C,(J 1461. 0 0. 1373 11. 95 t=-,..J•-1. 

rd../ '7. 0 0. ()233 i)_ 00 8-:-,0. 4 0. 0601 0, lJ{) 1586. 0 0. 0000 I~ ·-'· OC• 

) 295. '"i 0. 0553 7, 96 911. 1 c,. 0557 46. 89 1591. 0 0. 0173 0. 00 c.. 

338. 4 0. 06"75 0. 00 9b8. 9 0. ,r"'\ ,,-,..-) 0. 00 1729. 6 0. 0138 0. 00 l_J c.. / c.. 

351.. 9 0. 0439 0. 00 1001. 0 0. 031i 0. 00 i 76-4. 5 0. 0204 f::.,7. 15 

) 

GELI STANDARb EFFICIENCY QC FOR DETECTOR G- 3 ON 8/31/92 
:) 

HIGH RADIUM STANDARD LOW RADI!JM STANDARD 

NORMALISED '1/. LENGTH IN NORMALISED '1/. LENGTH IN ~ GMT YEAR CPM ERROR MINUTES GMT VEAR CPM ERROR MINUTES 
, ~,.., 
l I::::. 232 92 1. 0099 4. 006 15. 207. 956 91 1. 0116 

·) 179. 213 ~2 < 0373 3. 146 1 1. .I.. 

186. 667 9·, i 0542 2. 417 1 1. ,=. ... 
211. -~49 91 0. 9872 
220. 9,:;L 91 1. 0360 ~w 

1 q,-, 242 c,;12 i. 0437 '"J :284 :11. , ...:>. .___,_ 238. 659 91 -l 1746 J. • 

) 200. 
r;,,.., 92 

, 
0181 3. , -, < 10. L-:..D...:, l, t;, .l 

2-~~ 250 q·--: < 04-71 2. 512 .,12. VI. , c:.. l. 

242. LQO 91 0. 9701 u,w 

266 . 648 91 0. 9629 
214. 265 q.-, , ,,._ 1. 0348 4. 038 110. 278. 685 91 1. 1581 

:0 
,,,., 1 -.., ~ ,-. 92 1. 0483 2. 529 23. C:..C:...:.. / ! ,.j 

228. 242 Q'""\ , 
0460 2. 656 15. , .;.:.. l . 

300. 009 91 0. 1835 
119. 896 o·, 1. 0178 'C. 

235. 081 Q·7 
'c.. i. 04C12 2. 98i 1 i. 145. 739 92 0. 9856 

' :•• 
AVER1\GE 1. 0380 ()_ 014 AVERAGE 0. 9959 

CALIBRATION LINE FROM STANDARD FOR G- 3 OF 235.081 92 
·/UI, E'· 1=~·"\''- -~ -~11.• 1' •:, + ~ ~98'"''728*/"'H + ~ '"P.1.-,4E-~O*CH*""2 ::ti' l'!,_~\.::rl- '7, t:; ., b---, l.J. '7' -.Jc:.. • •~ -o. J.7c-1 c.. V, ~ 

. FWHM =SGRT( 2. 2355 + 0. 003449*ENERGY) CC060= 2.614) 

• EFFICIENCIES FOR GEOMETRY MB3 CALIBRATED 33.000 1990 

• ENERGY EFFC>;i- ENERGY EFFC* ENERGY EFFC* ENERGY EFFC* 
55. 0 1. 030* 110. 0 3. 060* 170.0 2.810* 400. 0 1. 210* 
60. 0 1. 340* 120. 0 3. 120* 200. 0 2.450* 500. 0 0.975~ 

it 8(J_ 0 .--, 370* 130. 0 3. 120* 220. 0 2. 230•~ 600. 0 0.810* c::. 

90. 0 ,.., 
700".:!- 140. 0 3. 100* 250.0 1. ·940* BOO. 0 0.610* c.. 

100. 0 ,.., 920* 150. 0 3. 050* 350. 0 1. 440-~ 1000, 0 0. 490* <=. • 

• 
• 
• 
• 
• 
• 

4. 840 10. 
4. 182 , 1 

.l J.' 

4. 214 1 1, 

4. 8i3 18. 
3. 651 13. 
4. 714 i '; - "-· 
'"J w. 814 10. 
7. 688 iO. 
4. 468 11. 
4. 773 27. 
•J. 027 

ENERGY EFFC* 
1200. 0 0. 407'~ 
1500. 0 0. 325-ll-
2000.0 0.245* 
2500.0 0. i97* 
3000.0 0. 164* 

029 



ir_rj b':" ~!-; '"~' ''l/1' '~"~ H_ i i ~~_ ,, f"_' n•_i\ lr~i~n j,b 1-11llo11b!o' i ,oclu I 
) iJ. ~.,f . Gr)I '!r,,1 q1)l • -f~t ~- ~!mi1 .l ~r~ . 

*******************~**************************************4****************** 

. } 

J 

) 

) 

) 

0 

) 

J 

,(i"\ 
·le/ 

·• 

• 

7059 

PK 
1 
,-, 
c:.. 

3 
b 5 
b 7 
b 8 

B 4 
B 6 
3 9 

,:i. 

ENERGY 
1 '7 ~.:a.. 4 
20. 7 
C,'J 
'.J ,.,,,) • l. 

661. ., ,_, 
"' .. --~lie-;. 1 
1331. ., ._, 

511. 0 
911. -=-

1460, 9 

GLS 

CPM %ERR COMMENT 
...., 
c::... 60 7 5 NO GEN ....... . 
0. 86 28. 3 
0. 52 47. r; 

,=_ 

1. 29 11. 9 
0. 81 1.6, 1 
0 . 73 • '7 ,--, 

l .::. . • _J 

REJECTED PE/1KS 
-0. 03 99. 9 Ac228 Th228 ... 

0. 05 99.9 Ac228 ..... . 
0, 04 99. '7' 

GSTOR 494 

Cs137s 
Co 60s 
Co 60s 

La140 Ru106 Na 22 
Th232s 
K 40s 

030 



-70:;;q 
' J' f'L~ ,;J ,_, (-, .;;: ~•

1
~~ r-1 ,j ,-, c-,n rv, 

,.- . / 1' ,•' I.; ", rl ,- "! "f .~-._. W I - 1\-, . ._.,,I, ,-,_ 
1; 'J r;_,7 r,1TN ~ 1._. -.,. I .t 1. 00000 SM 

) 
LIDR=ARLI REF TIME= 243. 879 92 

) *?;;:;;**1*1r** ;~:::::::,,::::::::****''**''********(*·•_:?J****''**** 
,rK-ENERGY-GAl~ BRANCH EFFICIENCY CPM c•RR oPM ERROR pcr1sMPL 
- KEV FRAC FRAC CNTG DECAY NOW PCT AT TZER• 

)K 40 4. 602E+11 DAYS LAMBDA= 1. 506E-12 DECAY= 1. OOOE+OO iG 
. **""'* C 1460. 85) 0. 110000 0. 00353 0. 155 3. 993E+02 s < 1. 799E+02 

'rr• 5' J ·-r . J. 2. 772E+01 DAYS 
-:'=r-**~-~ ( :]20. C,3) 0. 102000 

') Mn :54 

**** ( 
:J. i25E+02 DAYS 

834. 83) 1. 000000 

·O Co 58 
**;;;.* ( 

7. 130E+01 DAYS 
810. 76) 0.990000 

) Fe 59 4. 460E+01 DAYS 
**** (1099. 22) 0. 565000 
**** (1291. 5~) 0. 432000 

) Co 60 1. 921E+03 DAYS 
**** (1173. 21) 0.999200 

~ **** (1332. 48) 1. 000000 

Zn 65 2. 440E+02 DAYS 
:~ **** (1115. 52) 0. 507500 

Nb 94 7. 414E+06 DAYS 
:ill) **** ( 871. 10) 1. 000000 

**** (1573. 70) 1.000000 

:it Ru 106 3. 670E+02 DAYS 
**** C 621. 80) 0.097600 
*·;-HHl- ( 1050. 10) 0. 014500 

• 
:ft 

., 
~ 

I 1.31 8. 040E+OO DAYS 
**';i-!f ( '.364. 50) 0. 820000 

Ba133 3. 981E+03 DAYS 
**** 276.30) 0. 075000 
**** 302. 70) 0. 196000 
**** 355. 90) 0. 621000 
**** < 383. 70) 0. 094000 

Cs 134 
***"} 
***-ii-

**** 

7. 531E+02 DAYS 
475.30) 0.015000 
604. 60) 0. 980000 
795. 80) 0.880000 

Cs 137 1. 102E+04 DAYS 
**** C 661.64) 0. 851000 

Eu152 4. 821E+03 DAYS 
**** ( 121. 78) 0.254000 
**** C 344.31) 0.245000 

LAMBDA= 2. 501E-02 
0. 01435 0. 269 

LAMBDA= 2. 218E-03 
0. 00595 0. 130 

LAMBDA= 9. 722E-03 
0. 00612 0. 157 

LAMBDA= 1. 554E-02 
0. 00456 
0. 00393 

! 

0. 160 
0. 091 

LAMBDA= 3.608E-04 
0. 00429 0. 152 
0. 00382 0. 083 

LAMBDA= 2. 84!E-03 
o. b0450 o. 111 

LAMBDA= 9. 349E-08 
0. 00572 
0. 00330 

0. 138 
0. 083 

LAMBDA= 1. 889E-03 
0. 00774 0. 131 
0. 00477 0. 145 

LAMBDA= 8. 621E-02 
0. 01276 0.224 

LAMBDA= 1. 741E-04 
0. 01646 0.281 
0.01512 0. 255 
0. 01301 0. 248 
0. 01222 0.201 

LAMBDA= 9. 204E-04 
0. 01000 0. 244 
0. 00794 0. 175 
0. 00623 0. 152 

LAMBDA= 6.290E-05 
0. 00732 0. 182 

DECAY= 1. OOOE+OO 
1. 839E+02 s 

DECAY= 1.000E+OO 
2. 186E+01 s 

DECAY= 1.000E+OO 
2. 584E+01 s 

DECAY= 1. OOOE+OO 
, 

,::,. 207E+01 s 
5. 388E+01 s 

DEC1~Y= 1. OOOE+OO ., 538E+01 -..,. s 
2. 160E+01 s 

DECAY= 1. OOOE+OO 
4. 852E+01 s 

DECAY= 1. OOOE+OO 
2.421E+01 s 
2.498E+01 s 

1. G 
< 8. 282E+Ot 

< 9. 848E+OO 

4G 
< 1. 164E+01 

61'; 
.- ,, 796E+01 -~ - c... 

·( 
,.., 

427E+01. <:::.. 

4i; 
.- 1. 594E+Oi ---
,( 9. 728E+OO -

iG 
< 2. 186E+0:!. 

:3G 
< :!.. 09iE+Oi 
< 1. 125E+Oi 

DECAY= 1.000E+OO 41G 
1. 733E+02 s ~ 7. 804E+Oi 
2.094E+03 s < 9. 431E+02 

DECAY= 1. OOOE+OO 
2. 139E+01 s 

DECAY= 1. OOOE+OO 
2. 279E+02 s 
8.608E+01 :::, ., 069E+01 s '-'· 

1. 751E+02 s 

DECAY= 1. OOOE+OO 
l.624E+03 s 
2. 253E+01 s 
2. 778E+01 s 

9G 
< 9. 634E+OO 

10G 
-::: 
-~: 
.-.:.--
·( 

9G 

--

l. 027E+02 
3. 877E+01 
1. 383E+Oi 
7. 885E+Ol 

7. 315E+02 
1. 015E+01 
1. 251E+01 

DECAY= 1. OOOE+OO 3G 
2.917E+01 s < 1. 314E+01 

r 031 
LAMBDA= 1.438E-04 _DECAY= 1.000E+OO 48G 

o. 03046 0. 361 4. 665E+01 s < 2. i01E+01 
0. 01340 0.223 6.783E+01 s < 3. 055E+01 



.• **'~·* ( 778. 87 i 

) **-:~i~ ( 1112 .. 0-4) 
**** ( 14-08. 02) 

0. 132000 
0. 124000 
0. 198000 

) Eu 154 3. 1.05E+03 DAYS 
. **** ( 123.07) 0.390000 

**** 723.26) 
:) **** ( 873 . .i,::i) 

**** (1004. 75) 

") 

0. 202000 
0. 117000 
0. 170000 
0.336000 

. Eu.155 1. 1:312E+03 D{>,YS 
**'1-"~ ( 

:) -l:<·*** ( 
f36. 54) 

105. 30) 
0. 320000 
0. 200000 

Tal82 
<i".'l -l(•*** 
,,J ***"~ 

**".-hl-

1.. 150E+02 DAYS 
C 67.80) 0. 410000 
( 100. 10) 0. 144000 

ij) **** 
**** 

( 1121. 30) 
< 1189. 05) 
( 1221. 40) 

**-~.;k ( 1231. 0 i ) 

0. 358000 
0. 166000 
0.277000 
0. 11700C• ,!, - ~, 

~a2~o 5. 851E+05 DAYS 
**** 186. 10 :, 0. 040000 

·ii **-:-1-* 
-lH:i·-::!-* 

( 242. 00) 
351. 96) 
609. :]2) 

0. 078000 
0.393000 
0. 484000 "'~*** ( 

:3 Th228 

**** ( 
585 

6. 987E+02 DA'r'S. 

Th232 

ii-~*** 
***"~ 
**** • 

238. ,:S2) 
583. 17) 

0. 448000 
(). 287()00 

5. i 13E+12 DAYS 
338. ,:j.Q) 

( 911.10) 
( 968.90) 

0. 104000 
0.250000 
0. 150000 

0,.,,00519 
6:. 00451 
0. 00364 

0. 141 1. 848E+02 s 
0. i 1 i l. 6t:..7E+(}2 s 
0. 121 ,::::. 1.62E+02 s 
0. 083 1. 144E+02 s 

<: 7. 29-4E+Qt 
< 9. 7'.39E+01 
< 5. 155E+Oi 

LAMBDA~ 2.232t-04 
0. 03041 0. 370 
0. 00677 0. i55 
0. 00570 0. 132 
0. 00498 0. 154 
0. 00398 0. 083 

LAMBDA= 3. 825E-04 
0. 02343 0. 434 
0. 02944 0. 393 

LAMBDA= 6. 027E-03 
0. 01054 0. 445 
0. 02852 
0. 00448 
0. 00424 
0.00413 
0. 00410 

LAMBDA= 
0. c,2352 
0. 01845 
0. 0+314 
0. 00789 

1. 

0. 382 
0. 122 
0. 114 
0. 105 
0. 083 

1:35E-06 
..... 
I..•. 389 
0. 347 
0. 236 
0. 218 

LAMBDA= 9. 921E-04 
0. 01866 0. 370 
0.00821 0. 121 

LAMBDA= 1. 356E-13 
0.01362 0.271 
0. 00547 0. 144 
0. 00516 0. 161 

DECAY= 1. OOOE+OO 48G 
'-:J 121E+01 s <: 1. 406E+Ot ...,, 
]._ 133E+02 ,· - 5. i04E+Ol s ,_ 

1. 973E+02 s ,.- 8. 887E+Oi ,_ 

1. 81.7E+02 s ·( 8. 184E+Ot 
178E+01 -- 2. 783E+01. C:. '5 ,,_ 

6G DECAY= i. OOOE+OO 
S. 791E+01 s 
6. 681E+01 s 

< 2. 609E+01 
< :3. 010E+Oi 

:C1EC1:\ \{= 1. OOOE+OO 33G 
1. 030E+02 s .( -
'=i. 299E+01 s ·( 

7. 599E+01 s -,: 
1. 619E+02 s ,·· ,_ 

9. 185E+01 s -( -
1. 720E+02 s -::: 

DEC,t>,Y= 1. OOOE+OO 48G 
4. i31E+02 s <:,-, 
r~ 411E+02 s .,-
-· ,_ 

4. 567E+01 s <: 
5. 708E+01 s 

.. 
---

DECAY= 1. OOOE+OO 31G 
4. 423E+01 ::, --­,_ 

5. 1 l6E+01 s56. 89'1/. 

DECAY= 1. OOOE+OO 41G 
1.912E+02 s < 
1.055E+02 s < 
2.086E+02 s < 

4. 642E+Oi 
4. 189E+Oi 
3. 423E+Oi 
7. 293E+Oi 
4. 137E+Oi 
7. 746E+Ol 

1. 861E+O~:;: 
1. 086E+02 
2. 057E+Oi 
2 . 571E+01 

1. 993E+01 
2.304E+Oi 

8. 613E+Oi 
4. 751E+01 
9. 395E+Oi 

~ 032 
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***********************~*************~************************************** 
· 70:,9 GLS 112. 5 7 . M.I N · 1. 00000 SM 

~) 

. LIBR=ARLI REF TIME= 243. 879 92 

·') ., ·., ! ' 

'******************i******************************************************** 
* Group ............. ,. . . . . . . . . . . 7059 * Time of count 243. 879 1992 ·:i-

.) * Sample.. . . . . . . . . . . . . . ;J * rteference GMT ........ 243. 879 1992 * 
* Element ................ '. , ..... ,· . .. * Elapsed Live Tm, .. . .. .. . . 112, 5667 * 
* TiJPe code .................. , . ·GLS * Dea·d T~me Pct.. . . . . . . 0. 0 * 

)* ID .................. QC 8720 BLANK* Background GMT..... 236.834 1992 ~t 

* Geometry., detector ........... MB-5 * Standard GMT ......... 235. 141 1992 * 
* Ai.iq_u.ot...................... 1. * Days since TO.. .. .......... 0. P * 

) * Unit of Aliquot.: ............ SMPL * Time on... 14:05 PDT 30-AUG * 
* Data Sheet Units ........ PCI /SMPL. -:,- Time off ..... ·.. ,15: 58 PDT 30-AUG * 
* Library ............ , ......... ARLI ~ Cale Time...... 15: 58 :31-AUG-92 * 

~ *************************************************************************** 
.. * Slape .............. : .. · ..... i. 004751 * Width slope ........... , .. 0. 001865 * 

* Intercept ................ -:9. 85099 * Width offset ............. · 5. 411687 * 
iill') * X**2 TERM .......... , 0. ~8198392E-07 * Sensitivity ...... ,· . . . . . . . . . . . .. . 4. * 

NP: C7,67J496. GSP 5 PEAKS 

T) ***"*********************-:******-:-1•*.;**'':}*****~:i-***********-~***:l}******************* 
PK IT ENRG LEFT WD BKGND.FWHM ~REA CHAN CPM ERR EFF K FIT . 

-~ .:~ 

i 3 13.5 19 27 8 7.:J9 232 23.3 2.07E+OO 7. i0.015 0 4.20 
2 3 19. 2 19 27 69 7. 39 173 28. 9 1. 54E+OO 18. iO. 043 0 0. 00 
J O 185. 6 191 8 . 59 2. 27 25 194. 5 2.26E-Oi 59. 9 2.36 O 0.00 
4 O 511:9 514 12 15 3.95 63 519.3 5.62E-01 18.80.931 O 0.00 
5 O 584.6 587 11· 11 .1. 93 22 591. 6 1.95E-01 3a90. 821 0 0.00 

************************~**********************************4*****************~ 
~)BAC~GROUND IN~• 7059 GLS 5 · 243.879 92 G- 5. BG DATE 236. 834 92 

**********************************************************~******************• 

-~ v--------PEf-\"K-~----~--v 1~ . 
· ENERGY CPM ¼ERROR 

185. 56 0.2257 59.94 
511,94 0. 5616 18. 78 
584. 57 0. 1954 33.92 

2 PEAKS REJECTED BY 

v------BACKGROUND~-----v 
ENERGY CPM Y.ERROR 

1,86. 00 
51'1. 00 
583. 10 

BAC~<.GROUND 

0. 1880 28.94 
o. 5155 ;s.37 
0.0749 23. 51 

v-----_;,_NET----v 
CPM :~ERROR 

0. 0378386. 01R 
0. 0461236.81R 
0. 1206 56. 89 

*****************************************************************************~ 
1• INTERFERING I~OTOPE A~ALYSIS 7059 GLS 5 243. 879 92 G- 5 

*****************************************************************************i 
NONE FOUND 

RGF SENT DATA FROM NP: [7,67]922436655.GTX TO GSTOR 496 
GLB WRITES THE FOLLOWING TO NP: t7,67JGYbCSVT01.DAT 

7059=GROUP 5=SAMPL =ELM -GLS=TYP 
O=LRW O=LRA ARLI=LIBR 

JLYKTL PARAMETERS 
,JELYKTL READ 

GEODET 
Old Effs replaced (Porced) 

EFFICIENCY FILE NP: C25,4JGELI05MBO. EFF 
.Effs fetched 33. 000 90 

FETCH CAL LINE 
Ca 1, 1 i n e f e t c h e d 23 5. 141 

BKG FETCH ROUTINE GETS BG FOR 
SPANF 

1992 
236.834 1992 !ERR= 0 033 



.) 

) 

•!('\ 
··:JI 

) 

) 

) 

') •:; 

.WHDTR CALLED 
HDR WRITTEN IN 

PKFIL UPDATED 

034 



le) i,;; I' i1
1
~ ii;; 11;; U, . jl 

i-~ t~,, J ~1;1 q,,~ 111,,1 i ,1m, ffl 

GC USED IN DATA REDUCTION OF $AMPLE·7b59 .5 GLS RUN AT 243.879/1992 

) . 

. ENERGY 
62. 0 

) 92. 0 
._., 

143. 0 
186. 0 

) 198. Q 

238. 6 
279. 0 

) 295. i::.: 

338. 4 
351. 9. 

BACl-'..GROUND FOi-<. GELI DETECTOR ,5 OF ','") , 
.:...._;r=,•. 834/1992 

CPM ERROR El'~ERGY CPM ERROR. ENERGY CPM ERROR 
0. 0000 0. t'JO- 511. 0 0. 5155 5, 37· 1120. ._j 0. 0205 48. 70 
0. 0000 0. 00 583. i 0. 0749 23. 51 1, --,~ ~ 0. 0208 0. 00 1 / ._j. 2 

0. 0000 0. 00 609. 
,.., 

0. 0691 23 .. 60 1238. 1 0. 0156 0. 00 ,.:i 

0. 1~r:-~ t:!oV 28.94 661. 6 0. 0000 0. 00 1332. 5 0. 0291 20. 96 
0. \)421 0. 00 727. 2 0. 0549 0. fJO 1377.7 0.0000 o.·oo 
0. 2671 16. 47 846. 0 0. 0453 19. 20 1460. 8 0. 0407· 28. 26 
(). 0000 (~ _,. 00 860. 4 0. 0000 0. 00 158tt". 0 0. 0000 0. 00 
0. 0492 ") , 

wO. 41 911. 1 0. 0415 43. 37 15_91. 3 0. 0262 0. 00 
0. 0650 ~ 00 968. 9 0. 0255 57. 30 1729. 6 -~- 0000 0. 00 t,'. l .• }. 
- . ., ..... OJ 
V. ,Ui, l 30. 85 1001. o· 0. 015:3 i], 00 1764. 5 0. 0192 0. 00 

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 5 ON, 8/31/92 

HIGH RADIUM STANDARD LOW RADIUM STANDARD 

NORMALISED I. LENGTH IN NORMALISED 'l. LENGTH IN :r) 
GMT YEAR CPM ERROR MINUTES GMT' YEAR CPM ERROR MINUTES 

-4 --r ~ 
.L / .::. 

'7C C: 
r.;.. ,_J ,_J 92 i. 1153 

') 179. 275 92 • 0871 .L. 

186. 676 92 i. 1189 
'193. 250 92: < 1132 J.. 

) 200. 282 , ... ,., 1. 1256 7<:.. 

207. 277 0'"1 1. 1196 ,.~ 
214. 281 .92 1:·0699 

. '.J) 223. 714 92 1. 1280 
228. 254 9:i 1. 1208 . ~ 

235. 141 92 1. 1357 

-'ll) -~' AVERAGE :i.._ 1134-

r"\ i22 !10. ,_;;_ 

,.., 288 10. .J. 

2. 574 12. ,.., 
968 _11. u. 

.;, 870 11. ..,., 
.2. 597 , . 

.l. J.. 

3. 689 11. 
r"\ (\"7·, 12 . .J. ~ I C.. 

5. 4·12 11. . 
:J. C134 10. 
0. 0-20 

0. 000 0 
193. 726 90 
201. 976 90 
267. 756 90 
143. 966 91 
161. 682 91 
162.972 91 
180.971 91 
207. 975 91 
213.856 9i 

AVERAGE 

0. 0000· 
l. 0656 
1. 0026 
0.9958 
0.9928 
1. 0972 
1. 0585 
1.0568 
1. 0647 
-; 1437 k. 

1. 0531 

CALIBRATiciN LINE FROM STANDARD FO~ G- 5 OF 235. 141 92 
ii ENERGY= -9.850992 + 1. 0047513*CH + 5.819839E-08*CH**2 

FWHM =SGRTC 5:4117 + 0. 001866*ENERGY> _ <C060= 2.810) 
' . 

• EFFICIENCIES FD~ GEOMETRY MB5 CALIBRATED 33.000 1990 

!j ENERGY .EFFC* ENERGY EFFC* ENERGY. EFFC* ENERGY EFFC* 
55. 0 0: 500* - 110. 0 3. 000* 170. 0 2. 550* 400. 0 1. 180* 
,:JO. 0 0. 680* 120. 0. 3. 050*· 200.0 2.200* 500. 0 0. 950* 

t!I. 80. 0 1. ·850* 130. 0 3.000* 220.0 2. oo·o* 600.0 0.800* 
90. 0 2. 570* 140. 0 _ 2.950* 250. 0 1.800* 800.0 0. 620* 

100. 0 2. 850* 150. 0 2.850* 350. 0 1.320* 1000.0 0. 500* 

~ 

o. 000 0. 
17.337 63. 

7. 798 28. 
17.344 100. 
3. 560 34. 
1. 613 i,9. 
1. 586 16. 
2.669 22. 
2.084 1 1. 

10. 869 44. 
0.050 

ENERGY EFFC* 
1200. 0 0. 420* 
1500.0 0.345* 
2000.0 0.265* 
2500. 0 0.215* 
3000. 0 0. 182* 

035 



*****************************************************************************· 
7059 5 GLS GSTIJR 496 

\ ***************************~;i***********************************************· ·' 

Pl-\ ENERGY 
) 1 13. 5 -. 19. 2 "" 

b 5 584. t::, 

) 
B 

. , 
185 . 6 -.:l 

B 4 511. 9 

) 

) 

) 

) 

) 

) 

') ', 

• 
• 

CPf1 %ERR COMMENT 
,-, 07 7. . c.... J. 

• J.. 
i;:; ~ 

J"-!- 18. 1 
•""\ 
\.i - 12 56.9 

REJECTED PEAKS 
0. 04 99. 9 ..... . 
0. 05 99. 9 Th228. 

Th228s 

Cs137c U 235s Ra226s 
La140 Ru106 Na 22 

036 



106. 43 MIN ,-11 6" i:;_6000 /""\Q 
~ 1 . J • \:fl I 

REF TIME= 197. 292 92 

) ,z;;~; **f · l' *i'l·. ;i~**:::::::*::::::::'•***************?****"**:J!i*** 
.~,, .•. ,,~-.,- . 1 M n·· ·N-H c·-·-r, t:: c· ~PM ('.ORR ~P"1 ~RRO" p,- ·,p1'·· ~) •-•,\···'.:.l\Jt::.:-<.\3Y-•~/-~' .. i .uHA C, ._i-r- C I._N -~, C , _ 1./ 1· t:. l t< Cl/(~ -nf'l 

KEV ' FRAC FRAC CNTG DECAY NOW PCT AT TZERO 

LAMBDA~ 1. 506E~i2 DECAY= 1. er~{}<)- .~; 
0. 00353 1. 938 4. 999E+03 s 8. 43% i. 040E+Ol 

)Cr 51 2. 772E+01 DAYS LAMBDA= 2. 501E-02 DECAY= 3. 206E-01 iG 
** 4 ~ i 320. 03) 0. 102000 0. 01685 0. 474 2. 759E+02 s < 1. 790E+GG 

~Mn 54 3. 125E+02 DAYS LAMEDA= 2. 218E-03 DECAY= 9. 040E-01 2G 
.. **** C 834. 83) 1. 000000 0. 00622 0. 291 4.671E+01 s < i. 075E-01 

:r,Co ':-8_ 
;~*-1:-7.:- ( 

7. 130E+01 DAYS 
0. 990000 

- - 0 - ,--- ~1 D"V~ ·:·) r- e ::;,·., 4. •.'..:-,~~"Jt:.-i-C} A. S 

. **~* (1099. 22) 0. 565000 
0. 432000 

.J Co hO 1. '?;2iE+03 DAYS 

**** (1173.21) 0.999200 
') .v ;;...:--c· l 1· •~'":(::::• .) ,-, ) 
.• ""><"•• • ~ \ --~-·-· rO. 

" 
1. 000000 

Zn .-::,5 :;:_ ..1~1.0E+02 DAVS 
0. 507500 

Nb 94 7.4i4E+06 DAYS 
., .... • .~-,1 ,rj, , ~-""\~-~r 

.\~ -,.;--x-,;:c~ ~ C ,- _ . .!. l I l. l.JVl.JVI.Jlj 
·,i:, 

~*** (1573.70) 1. 000000 

9Rul06 3. 670E+02 DAYS 
**4* ( 621. 80) 0. 097600 
**** ( 1050. 10) 0. 014500 

·• I .. ·-:. 1 
1.1.,j.i. 

O Ba:.:.33 

***~ 
Cs 13~ .. 

**·~~* 
-~-ii--~~ 

Cs137 
***"1- ( 

Eu 1'.:·2 

**** 
***"f 

8. 04-0E+OO DAYS 
3i:J4. '50) 0. 820000 

3. 98iE+03 DAYS 
276. ;3!J) 
302. 70) 
355. ?0) 
383. 70) 

0. 075000 
0. 196000 
0.621000 
0. 094000 

7. 531E+02 DAYS 
475. 30) 0. 015000 
604. -:::-0) 
795. 80) 

0. 980000 
0. 880000 

1. 1. 02E+.04 DAYS 
661. 64) 0. 851000 

4. 821E+03 DAYS 
121. 78) 
344. 31) 

0. 254000 
0.245000 

LAMBDA= 9. 722E-03 
0. 00641 0. 295 

LAMBDA= 1. 554E-02 
0. 00472 
0. 00400 

0. 304 
0. 206 

LAMBDA= 3. 608E-04 
0.00442 0.297 
0. 00388 0. 206 

DECAY== 6. 426E-01 
4. 655E+01 s 

DECAY= 4. 931E-01 
1.. 141E+02 s 
1. 19:3E+02 s 

DECAY= 9. 837E-01 
6. 730E+01 s 
;:)_ 323E+01 s 

4G 
-::: 1. 507E-G: 

6G 
. - 4 . 812E-i}: -~ -

<: 5. 032E-0i 

4(i 
<: 1. 423E-01 
<: 1. 126E-iJ i. 

LAMBDA= 2. 841E-03 DECAY= 8. 788E-01 1G 
0. 00465 0. 310 1. 312E+02 s < 3. 10-~E-01 

LAMBDA= 9. 349E-08 
0. 00596-
0. 00326 

0.296 
0. 182 

LAMBDA= 1.889E-03 
0. 00848 0. 341 
0. 0049:S· 0_245 

DECAY= 1. OOOE+OO 3G 
4. 963E+01 s 
5. 565E+01 s 

-~: 1. ()32E-lJ i 
<r 1. 157E-01 

DECAY= 9. 177E-01 41G 
4. 124E+02 s < 
3.420E+03 s < 

9. 347E-01 
7. 753E+OG 

LAMBDA= 8. 621E-02 DECAY= 1.980E-02 9G 
0. 01473 0. 467 3.863E+01 s < 4. 058E+OO 

LAMBDA= 1. 7:+1E-04 
0. 01951 0. 543 
0. 01781 0. 533 
0. 01512 0. 599 
0. 01392 0. 427 

LAMBDA= 9. 204E-04 
0. 01114 
0. 00873 
0. 00654 

0. 374 
0. 478 
0. 321 

LAMBDA= 6. 290E-05 
0. 00794 0. 383 

LAMBDA= 1.438E-04 
0. 03943 0. 849 
0. 01566 0.470 

DECAY= 9. 921E-01 
3. 709E+02 s 
1. 527E+02 s 
6. 383E+01 s 
3. 260E+02 s 

DECAY= 9. 590E-Ol 
2.238E+03 s 
5. 589E+01 s 
5. 575E+01 s 

DECAY= 9. 971E-Ol 
5. 662E+01 s 

10G 
.·( 7. 775E-01 -
<: ,_, 200E-Ol ...:l. 

·< 1. 338E-01 
< - 6. 836E-Oi 

9G 
< 4. :354E+OO 
·,. 1. 212E-O: 
< 1. 209E-O !. 

3G 
< 1. 18:LE-01 

DECAY= 9. 935E-01 48G 037 
8. 477E+01 s < 1. 775E-O.i 
1.225E+02 s < 2. 564E-Ol 



**">-~} ( 778. 87) 
**''"·c~- ( 963. 36) 

·) 1;-°*~H- ( 11 J.2. 04; 
~-* ~-~~- ( i ,408. (J2) 

0. L20,J(;O 0. 00668 0. 269 
Cj_ 132(JCn:J O-: OlJ~~-4() 0. 310 
0. 124000 ~\00467 0. 267 

) Eu 154 '3. :t05E+03 DAYS 
. **"A-"l- ( 123. 07) 

187 188. 2cn 
) *~"*~:\- 723. 26) 
. **"-hf 873. 16) 

0. 39()(H)0 
0. 002000 
0. 20;';":000 
tJ_ 117()00 
0. 170C•OO 
tJ _ 336()()0 

**** ( 1004. TS i 
)*·lHH~- (1274.49) 

Eu155 
R,-, ( 

) ,_o : 
**c"'* ( 

86. 54) 
1iJ5.J()) 

.) Ta 182 1. l 50E+02 DAYS 
. **** ( 67.80) 0.410000 

**"** ( 100. 10; 0. 144000 
<IT)**** (1121. 30) 0. 358000 

***'* C 1189. 05) 0. 166000 
**** (1221. 40) 0. 277000 

·:) ***"* ( 1231. 01) 0. 11700() 

Ra226 

**** 
::} 610 

Th228 
:U) 239 ( 

***-it ( 

T . ,...,.~,, .:U) n ,:::_,.jc. 

338 ( 

5. 851E+Ot· OAYS 
186.:LOi 0.040000 
242. 00) 
351. 96) 
609. 32) 

238, 62) 
583. 17) 

0. 078000 
0.393000 
0. 484000 

0. 448000 
{). 287(~()(] 

5. 113E+:i.2 DAYS 
338. 40 .l i}. 104000 

910 
• -l=:-*** 

( 911. 10) 0. 25000() 
968. 90) 0. 150000 

U 235 

:ii**** ( 
187 ( 

**** ( 

2. 571E+11 DAYS 
143. 78) 0. 132600 
185. 72) 0. 540000 
205. 31) 0. 0:;-0()00 

0. 182 

L/,MBDA= -~> 2'.32t::-04 c. .• 

0. 03923 0. 834 
0. 02883 0. 543 
0. 00723 0. 358 
(). 00595 0. 300 
0. C)C1 518 0. 279 
(). 00406 0. 220 

LAMBDA= 3.825E-04 

0. 04218 
0. 765 
0.807 

LAMBDA= 6.027E-03 
0. 04383 
0. 04279 
0. 00463 
0. 00436 
0. 00424 
0.00-421 

1. 131 
0.864 
0.317 
0. 241 
0. 280 
0.275 

LAMBDA= 1. 185E-06 
0. 02913 0. 543 
0. 02236 1. 008 
0. 011531 0. 696 
.J. 00866 0. 671 

LAMBDA= 9. 921E-04 
0. 02269 
0. 00906 

3.967 
0. 524 

LAMBDA= 1.356E-13 
0. Oi594 0. 551 
0. 00570 0. 553 
0.00536 0.400 

LAMBDA= 2. 696E-12 
0. 03575 0.803 
0. 02919 
0. 02650 

0. 543 
0. 712 

•"'J 353E+02 s -~ 7. 02iE-Oi •.-.!. -
4. -356E+02 . - 9 . 12 iE-() _;. s -:. -
4. 610E+02 s <: 9. ,:S53E-O i 
""') 51.5E+02 s . ( 5 . 265E-Oi c.. -

DECAY= 9. 899E-01 48G 
5. 453E+01 s --~- i. 146E-Oi -
9. 425E+03 60. 011/. 1. 980E+01 
2. 451E+02 s < .. 5. 150E-01 
4 . 304E+02 s <- 9. 044E-Oi -
.-:, 167E+02 .- 6. 654E-01 •..J. s -~ -
1. 611E+02 s -( 3. 385E-Oi -

DECAY= 9. 827E-01 6G 
5. 481E+01 s45. 50% 
9. 563E+01 s < 

i. i60E-Ot 
2. 024E-O~ 

DECAY= 7. 602E-01 
6.295E+01 s 
i. 402E+02 s 
1. 9i5E+02 s 
:J.334E+02 s 
2. :382E+02 s 
5. 588E+02 s 

33G 
< 1. 722E-Oi 
< 3. 837E-01 
< 5. 240E-01 
< 9. 123E-Oi 
< 6. 516E-01 
< 1. 529E+OO 

DECAY= 9. 999E-01 48G 
4.664E+02 s60. 01% 9. 702E-01 
5. 781E+02 s < 1. 203E+OO 
1. 157E+02 s <r 2_407E-01 
1. 600E+02 t32. 45% 3. 329E-Oi 

DECA'-{= 9. 559'=-E_-:::!.0-=-1_..:.-L:l ...... i=G-----
3. 902E+02 ~9. 611. 8. 49iE-01 
2.016E+02 ~ Cr 1. 387E 01 

DECAY= 1. OOOE+OO 41G 
3.325E+02 s33.841/. 6 916E-n; 
3. 883E+OZ-t_s-Z6-.-151/.·- 8. 077E-01 
4.973E+02 s < 1. 034E+OO 

DECAY= 1. OOOE+OO 34G 
1.695E+02 s < 3. 526E-01 
3. 448E+01 s60. 01r. 7. i 73E-02 
5. 369E+02 s < 1. 11 ?E+OO 

038 



216. 56000 GR 
·1 

LISR=ARLI REF TIME= 197. 292 92 
*****~****************************************************4~*************** 

**************************************~*******************4**************** 
*Group ........................ 7059 * Time of count 242. 787 1992 ,:i-

) * Sample........................ 6 * Reference GMT ........ 197. 292 1992 "~-
* F.lement.......................... * Elaps•.=G Live Tm .......... 106. 43:3] '* 

" Dead Time Pct ............ 0. 0938-~7 .;i-
-~ ' 

~ i J~ p e c o a e . . . . . . . . . . . 

i<- Bar:~ground GMT ....... 236. 834 1992 "~ ) * : u ................. . 
,; 2 o in e tr y , d e t e c t or . . 

GC 8721 REP ;_ 
·;:!· 

* Aiiquot ............ . 
. . . . . . . . . ,.)R-1 

·7~ •· Sr ·=- J. ,=i . _, w 
* Standard GMT ......... 240. 879 1992 * 
i-'i- D~1.p since TO ............ 45. 49466 * 
~i- Time on .......... 11: 53 PDT 29-AU(~ •:.} \_;n i t o ·r ;<'.>, l i q u o t . . . . . )* 

Data Sheet Units .... 
GRAM 

:"t ~f i me off . ....... . 13:39 PDT 29-AUG * 
* L.i.b,ar•~-............ ,C\RLI * \_,a1.c Time ......... 13: 29 01-SEP-92 * 

~ **~************************************************************************ 
·:i- :::;lope .................... 1. 006277 * t..Jidth ,dope .............. 0. 004796 '-1-

* Intercept ................ -9. :38779 '-i Width offset ............. 7. 638496 * 
.x. ··'**"' T,.....Ri-.• .- ::>'"'04~' ~, ·- -~' ·· -~ · t. . ' 4. '* :) ~ A ,.._ r::., 11. ••.•..... v. __ i:::1 .::u:;"'l'1r::.-u,:::, ~ ::::rens1 1v1,:;14 ................... . 

NP: C7,67J574. GSP 19 PEAKS 

) *******************************************************************~******** 
Ph IT ENRG LEFT WD BI-\GND FWHM AREA CHAN CPM ERR EFF K FIT 

l () 16. 3 .t9 19 447 5. 00 6;::J'.J 25. 6 i= 
J. 84E+OO 9. 10. 026 0 0. 00 

1 -:·, () 7,!:,_ 9 81 12 840 4. 27 384 85. 8 :]. 61E+OO 16. -r 4. 38 0 0. 00 I 

.J C) 87. i.. 93 7 -454 '7 .58 81 96. 4 -r 65E-01 45. 5 4. 
,.., , 

0 C•. 00 w c:... I • ...:>o 
.t+. 0 92. 4 99 8 480 1. 54 42 101. 1 3. 94E-01 95. 1 4. 33 0 0. 00 

::> -~ 0 186. 7 190 10 311 2. '7'4 82 194. 9 7. 70E-01 41. 8 2. 90 0 0. OC1 
-::, 0 239. 3 241 13 249 ') 85 443 247. 1 4. 16E+OO 9. i 2. 27 0 0. CjO :=... 

7 1J 296. 1 298 12 .J --, ·7 17 9~7 3tJ3. 6 9. 12E-01 '70 1 1. 85 0 (J. oc} J. /i=- ,;.. . c.. ' . 

:) r::: 0 338. 1 341 8 99 3. -44 . • ,--. 345 . 3 5. 92E-01 31. 5 i. 60 0 0. Qi.] b~ 
9 0 351. 4 355 10 i'7•'"'"\ .--, ,:S8 .. """'J ,t :358 . c::; 1. 26E+00 17. 8 i. 53 0 0. 00 L~,.:.. ~. l. •_!"~ ..., 

iO 0 509. 8 508 16 112 3. 89 iiJ3 515. 9 9. 67E-01 25-. 0 1. 04 0 0. 00 

) 1 i () 583. 0 584 1 i 7.f::i .-, 
~5 =· 71. 588. 6 6. 70E-01 25. 70. 908 0 0. 00 '\· c:... 

•' 
12 c, 609. 8 610 12 ,.., 53E-01 28. 867 0 0. 00 96 41 8{) , , ~ -~ 7 60. c::. DJ.~. ...., 
1 --~ ·.~ i,) ,S41. :J 641 10 4~1 i. .4c, 1'8 646. 5 1. 67E-01 -o I '. 

7-~ 
'v. 827 0 (', ..,_ 00 

-~ 14 0 910. 3 907 14 46 2. 44 65 913. 7 6. 14E-01 24. 00. 575 0 c,_ 00 
15 0 967. 4 963 15 30 6. 18 t:,5 970. 5 6. 11E-01 26. 30. 539 0 0. 00 
16 0 1460. 7 1453 15 4 3. 36 224 1460. 5 2. 11E+OO 7. 70. 354 0 0. 00 ,, 17 0 1575. 0 1575 

,..., 
1 1. :J4 < 1574. 0 b. 26E-03212. 10. 328 0 0. 00 c:: l. 

1 :3 0 1583. 9 1579 12 14 < 27 ...... 1582 . 8 1. 82E-02372. 20. 326 0 0. 00 J.. c:: 

t9 0 1765. 3 1758 10 4 2. 88 16 1763. 0 1. 47E-01 4'"'1 c:... 90. 293 0 0. 00 
:9 

**************************************~********************•*****************" BACKGROUND INFO 7059 GLS 6 242. 787 92 G- 1 BG DATE 236. 834 92 

~ ~-**************************-~******"''"******************************************' 
v--------PEAK---------v v------BACKGR0UND------v v------NET----v 

• ENERGY CPM 7.ERROR ENERGY CPM 1.ERROR CPM 1/.ERROR 

92. "'JQ 
•...), 0. 3936 95. 05 92. ()C, 0. 5325 0. 00 -0. 1389269. 42R 

• 186. 74 0. 7700 11 • 
"+ .L • 81 18,:S. Q(J 0. 2265 22. 9-; 0 . 5435 60. Oi ,..,,...,_ 

c..-;'7'. 25 4. 1598 9. 10 238. .:SiJ 0. 1933 23. 70 3. 9666 9. 61 
~o., 
~ -·~- 09 0. 9124 29. 13 2~'5. 20 0. 0395 0. 00 0. 8729 30. 44 

• 338. 06 0. 5916 31. 53 338 . 40 0. 0405 0. 00 0. 5511 33. 84 
351. 35 1. 2,589 17. 81 :]51. 90 0. 0828 25. 35 1. 1761 19. , Ci l~ 
509. 82 0. 9,565 25. 03 511. 00 0. 4975 1 1. 14 0. 4690 c;~ 91 'Jc:'.. 

03£ a 582. 97 0. 6702 25. 70 583. 10 0. 0690 26. 39 0. 6012 28-. -· ~.I. 

609. 81 0. 7532 28. 64 609. 30 0. 0825 35. 52 0. 6707 ,-,., 45 -..J.::... 

910. 28 0. 6143 23. 98 '.l-' '{ 
"11 ~. 10 0. 0608 24. 99 0. 5535 2,!>. 75 , 



14S(). 70 2.1075 1.7C 
··1 176'.5. 34 

,.•· 1 PEAKS REJECTED BY 

968. 90 
146i. 00 
1764. 50 

l3ACKGRiJLJND 

0. ()290 0. 00 
0.1690 11.42 
0. 0277 31.44 

0. 5818 27. 59 
1. 9385 8.43 
0. 1194 53. 30 

~ **************************************~******+*~*****************************~ 
~ INTERFERING ISOTOPE ANALYSIS 7059 GLS 6 242. 787 92 G- 1 

*****************************************************************************~ 

609. :32 0. 48-40 

) v-----------PEA~--- -------------~ 
. ENERGY CPM DPM %ERROR 

) 2'76. 09 
3~)1. :35 
609. 81 

') 1583. 9i 
;_ 1765. 34 

·C) TH228 

0. 873 
i. 1 76 
(~. -~? i 
0. 018 
0. 119 

2:35. 0 30. 44 
i95. 1 i9. 15 
159. 8 32.45 
733. 9372. 19 
245.4 53.30 

238. 62 0.4480 

v-----------PEAK-----------------v 
:) ENERGY 

239. 2::, 

.1) 
582. 97 
509. 82 

CPt1 

3. 9l:/7 
i]_ 469 
0. 601 

1) BI214/PB214 RATIO 

390. 7 9. 61 
588. 3 52. 91 
230. -~ 28. 81 

8. 1923E-01 +/-

CALC FROM REF PEAK 

v·--CALC ULATED--v 
ENERGY CPM 

295. 20 0. 5937 
351. 96 0. 9635 
609. 32 0. 6707 

1583. 10 0. 0040 
1764. 50 0.0778 

CALC FROM REF PEAK 

v--CALCULATED--v 
ENERGY CPM 

238.62 
i=\U"\ 'O 
•..1J.W. C) t 

583. 17 

3. 04i: 

:]_ 9666 
0. 3115 
i. 0185 

WT PCT U235 3. 09514 +/- 68. 22% DAUT 

v-----NET--------~ 
CPM 1/.ERROR 

0. 27921 i 7. 57 c;, 

0. 2126181. 26 r: 
<-reference peak-) 

0. 0142475. 88 R 
0.0416164. 46 R 

v-----NET--------, 
CPM %ERROR 

<-reference peak-) 
0. 1576158. 65 R 

-0. 4172-47. 68 R 

Ji RGF SENT DATA FROM NP: [7,67]922425691.GTX TO GSTOR 574 
GLB i.-JRITES THE ;::oLUJi,JIN1'.i TO NP:[7,,67JGY"DCSVTG1.D,.:\T 

7059=GROUP 6=SAMPL =ELM GLS=TYP 
~, O=LRW O=LRA ARLI=LIBR 
' JLYKTL PARAMETERS 

,_!EL YhTL READ 
9 GEOOET 

Old Effs r2placed (forced) 
EFFICIENCY FILE NP: C25,4JGELI01JRO.EFF 

9 Effs fetched 33.000 90 
FETCH CAL LINE 

Cal line fetched240. 879 1992 
~ EKG FETCH ROUTINE GETS BG FOR 236. 834 1992 IERR= 0 

SPANF 
FETCHING SPANF 

~ WHDTR CALLED 
HDR WRITTEN IN 

GSTFIL 
PKFIL UPDATED 

I .. 

,. 040 



GC USED IN DATA REDUC 

·i 

f~i'~t~~r.::ti~' 
t,2, (j 

14:J. 0 
186. () 

) -~;~-? 
~-~W. C:• 

2/'9. 0 
_) 295. 2 

33~3. 4 

) 

Bf;CVGRDUND FOR 
CPM Er-,.RQR 

0. 5444 0. 00 
0. 53~:s 0. 00 
0. 0807 0. 00 
0. 2265 '1·, c..c... 91 
0. 0656 0. 00 
0. i Q·'""Jl'"J 23. ~--t 

- , .....,,J·..J / I. _ _} 

0. tJ<)O() 0. 00 
0. 0395 0. 00 
0. 0405 0. ()Ct 

0. 0828 25. 35 

GELI DETECTOR l 
ENERGY CPM 

51 1. () 0. 497:;. 
583. 1 0. 0690 
609. 3 0. 0825 
·' .· .. 
bb.L. ,:::, 0. 0283 
~,,-, 
I <=-' . 2 0. 0251 
846. tJ (,}. c~32.4 
:360. 4 tJ. i] 1 14 
'=? 1 1. i 0. 0608 
9,:':J8. 9 0. 0290 

1001. () 0. 0177 

.~ GLS RUN AT 242. 787/1992 

OF r,'J .-c._~b. 834/1992 
ERROR ENERGY CPM ERROR 
1 1. 1 " -"+ i 12{]_ . ..:, 0. n1 c:;a 

.... ~ ~-...J 
(', 
J. 00 

26. 39 1 173. 2 0. 0229 17. 05 
35. 52 i238. 1 0. 0 J ·-r, l l l 0. 00 

0. 00 ,l r:J .-, '"1 
J.'-'Wc:... 

i::; ._, 0. 0:322 9. 33 .-, 00 1377. 7 0. 0272 43. 36 v. 

0. 00 1461. i:J •J. 1690 i 1. ... -, 
'+.::: 

0. 00 1586. (1 0. 0000 <J. 00 
24. 99 1591. 0 0. 0785 0. 00 

0, 00 1729. 6 c,. l)i{J5 0. 00 
0. (JiJ 1764. 5 0. 0277 ~,-i 

<.J .... 44 

GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 1 ON 9/ 1/92 

HIGH RADIUM STANDARD LOW RADIUM STANDARD 

NORMALISED !. LENGTH IN NORMALISED 'l. LENGTH I l'i :~ ';JP 
YEAR 

92 
92 
92 
92 
92 
92 
92 
92 

CPM ERRiJf-;'. MINUTES· GMT YEAR CPM EPROR MINUTES 
198. 157 
·,o--J ,-,-.­) ,=- ,,, . ,;:_J~i 

207. 177 
2t 1. 834 

) 214. 257 
221. 700 
224. 010 

. ..-,~, .,~2 :)=::c:o.c:../_ 
' 22:3. 717 

235. ()7 i 
92 

) AVERAGE 

1. 0394 
0. 9993 
1. 0249 
1. 0386 
1. 0271 
i. 0091 
1. 0330 
1. 0195 
1. 0080 
i. 0192 
1. 0218 

.-, 629 ::: . 

.•, c1 1,J ~-
3. 041 
4. 503 
2. 89:3 
. ..., 394 . j_ 

2. 912 
. ..., .. ) . 492 
2. •1 .-., 

-'+~7 

4. .... 0 
bb, 

0. 013 

11. 291. 847 91 l]. 9970 
10. 294. 707 91 (]. 9976 
11. 304. 620 91 0. 9QOi ' , ~ 

lU. :305. 693 91 1. tJ106 
10. 361. 231 91 0. 9884 
¾ ,:: 
.!.-..I. 

.,,,, 
c::..c:... 691 q•"') .. c:.. 0 . 9995 

14. 121. 680 92 0. 9942 
10. 157. 845 9,.., 

.ia:. 0. 9834 
J ,.., 

l. c::.. 236. 820 92 l. 0004 
13. 240. 879 92 '-.. }. 9957 

AVERAGE I._}. 9966 

CALIBRATION LINE FROM STANDARD FOR G- 1 OF 240. 879 92 
~~ENERGY= -9. 387788 + 1. 0062767*CH + 2.204569E-07*CH**2 

FWHM =SGRTC 7.6385 + 0.004797¼ENERGY) <C060= 3. 746) 

OEFFICIENCIES FOR GEOMETRY JR1 CALIBRATED 33.000 1990 

:9 ENERGY EFFC* ENERGY EFFC* ENERGY EFFC* ENERGY EFFC* 
55. 0 4. 380* 110.0 4. 150* 170. 0 3. 150* 400. 0 1. 330* 
bO. 0 4. 380* 120.0 3. 970* 200. 0 2. 720¾ 500. 0 1. ()60* 

ill ::30_ 0 4. 380* 130. 0 3. 820* 220. 0 2.470* 600, 0 0 . .'380* 
90. 0 4. 350* 140. 0 3. 650* 250. 0 2. 160* 800. 0 o. 650* 

100. 0 4. 280* 150.0 3.450* 350. 0 1. 540* 1000.0 0. 520* 
!!I 

• 

• 
• 

154 < ..... 
1~- .1. .:: .. 

.... 439 19. 
,~ 696 12. N(; ~-
1. 144 25. ,, 764 20. .=... 

2. 008 14. 
2. 816 69. 
1. 693 23. 
1. 735 i5. 
1. 667 18. 
iJ. 007 

ENERGY EFFC* 
1200. 0 0. 432* 
1500. 0 0.343* 
2000. 0 0, 255* 
2500. 0 0. 202* 
'.]000. 0 0. 168-li-

041 



.,... ,: 

q5 i ~pf ICjU ~ ·~lf f1' 
· -1:· * -l1· ":i- ,'c.;;. c'"* "f-i-· -.ci- ,~ * * * "~ :-l- ';i- ,;~11-* \ ~ ~* J; -it--~ .fl.~*,~***** 0:i-.;:- *•if******::!-**********'***,':}* ">I·**.;-,,,':}*~!-*,~* ·'l- * ;c,-

7059 6 GLS GSTOR 57.!l-

) ***********************************************************~**********~*****~-

Pl-\ ENERGY 
") 1. 16. 3 

2 76. 9 
3 87. C, 

) b 5 186. ; 

b 6 239, ,.J 

b 0 :33(3. '--' ' 
) b 

..., 
,:Sl]9. 8 L c.:.. 

l3 641. 3 
b 1-4 910. 2 

) b 15 967. ~'+ 
b .i.6 1460. / 

) B 4 92. 4 
bN 7 296. 1 
bN 9 351. 4 

0 bN 10 509. :::::; 

bN ~ 1 583. J. - ·--
1 ""7 

' / 1575. 0 

·) N 18 1583. ·=; 
bN 19 1765. '") 

.) 

.~) 

) 

:) 

:U) 

• 

CPM 
5. 84 
3. 61 
0. 77 
0. 54 
.-, 

97 ,.J. 

0. 55 
0. 67 
0. 17 
0. 55 
0. 58 
1. 94 

1/.ERR 
9. 1 

16.7 
45. 5 
60.0 
9.6 

:J3. 8 
")·7 5 w:=... 
~o I , . 7 
26.8 ,., ..,. , 
<=-I. b 

8. 4 

COMMENT 
......... - ................. - .. - ............. . 

................................................. 

. ............................. Cs136 Cd109 Eui55s 

........... _ .... _ ... _ ........ Cs136 U 235s Ra226s 

. ..... ' ....... - ................... - ...... . 
Ac 228 ......... . 
NO GEN ... _ .... _ ........ _ .. _ . . . . . . . . . Ru 1 03 
. ..... - .. - ................. - .............. -
Ac228 . _ .............. _ .................. _ 
.......................... - ............... . 

Th228s 
Th232s 
Ra226s 

I 131 
Th232:S 
Sbi24 

. - ..... - ...... - . - - ........ - .. K 
RE,.JECTED PEM<.S 

-0. 14 99. 9 ... _ .. _ . _ .................................. . 
0. 28 99. 9 Ra226 . __ .......... _ .. _ .......... _ . . Ru 103 Ir 192s 
0. 21 99. 9 .... _ .... __ .... ___ . _ ... _ . ____ .... _ ....... _ Ra22-::is 
0. 16 99.9 Ac228 Th228 ... __ .................... La140 Na 22 

-0. 42 ~q 
"7 ' . 9 

0. 01 99.9 
0. 01 99.9 
0. 04 99. 9 

....... - ............................. - . - .. . 

.......................................... 
Th228s 
Nb 94s 

Ra226 ................................ - ......... . 
Ra226 ................................ ." ......... . 

042 



~-

~:; 
--~. ·--

•, 

~·>. 
17vu --

•, . 

(:. ·--
•, 

.. 

l 
.._ 

' .. 

~: ----. 
' 

---
•, 

':-
-----.. •t.· 

.. .• 
i 

-v ----. 
r- -

r 
---.. 

\' .. ,. ---.. J· 

-
J: 

-.. 

--~, -. 
-.: 
i 

-....... 
r 1,-J· --

-- •• 
•, 

), 
-

n· 
...... 

' 

-
~ I -z Li 

-, 
'· 
~ 

-
f· r,: 26-51 -LI r.,,, 30 dO(J -)() ✓-

....... 

--
Ii -o Z LJJ; 

---.. 

~" >/f\/Vl~ .. -;Q 
' 

~'. s-
(, -.. 
t blLS ~--
f. -·)-v .h-

~ 

i\ c; "J7 
~i 

-, 

ii 

.itb·~,1~1 bl ~~17 l l · bO-n1 J 
' 

h-z.<a ,09 ~-"-'. 

I: 
-. 

' 

' ,i 

(.f~· tbb kO cs.-h ·ob ·2,<cO) 
-. 

2.76 lQ8 :z -
1-

~ 

j 
-'h~ 

l,b·hhO/ lb~b00\ L fo-31-L -6s0L 
-

~ :lb ·hl1 ... '' !22'109 \ I 
',;. 

.... , J JV .J_ S> a-:r ~ :;., 4M 

t· t'-f!c'>M OJ_ -'~~~OJ .. \fW_L 
-

'Q fol'!o?~ ... .. \ .. 
·:•· 

-z~--01_-9 OC:: 
i i. --;. .,.· l 

lo c;-o L .... 8Z 
' 

.' 

I _,oc; 
"ill "J ~· •,-1 'JJi Iii J j;j~ I~ : 



30. 0 , ~-59 
-, 1--<rg S,-\'t,''1Z.. I • .,. 

Lp ...... .• 

.,MA GLS 6~1t::-- '· 

"i 
~ 

Ali G£vu+ 7 &e,D . pr"f'X2' a.+.~" \! -_, 
:;t , 

~ \ 
.·,, 

~{fl.\£ 9 !:.f-. 7o~c,- I ~ -- ~ \ I 
·- u/_ ....... Tc-

g\w : 
._ ...... 

- z. qo~.crt / }-{6 ~ 5-.,,~ " - '· ._ 
R <=.tlz..o ....... 

:, ,_ 

,L 
._ 

- 3 IO l 0o!J.D/MB I\ I /A_ 5-o~ ·- ., ,-,...., 
T"c. ~\.:.,,;, 

-~ 
~ 

··- ,) 

L-{ l 0 0 s✓- I 
·~ - M6 l 

. ._ ~ 

.~ -·~. 
I 

·, ·•, 
~ -· l·D sr.j../ N.6 -~ --:) /, ._ 

1 I 

·._ 

Q\~.Sc;/ 
' ·1 - 0 "\l .. -

{) l 
;L= ,. j 

·--
·1 ·, ,. 

;• . ._ ·· . 

u ·.) 

.. -
.,J.: 

> . ._ 

s .. , . .. -
;~ i 

~~ -~ •,·· ·-
II . 

·--
.. 

:1,\ .. •.i ' ., ... 

I 1~ ·,__ 

i ~-- -~ 
-~ 

.• ., 

I [ l· .. 
iz - ··I I ... ~. 

·-~ ·-
·'I ··-
. 

I ., . . :, ··-
l'44. I . .: 

··-
·• .. ·- .,;~:· -.~ 



) 

) 

1 
~-ft_, ··:.J ,• . 

/ . 
I 

P L 1~ N 1 ~ : I : ; 'I.' : ; l J 1·l i"-l ,-~, R Y 
A 1 1 ~ .. ,, 1111 , :i r: '=-

N2070'/'.i l·!I I(: 
I 1--,i", i:"",i 1' 

) I:,. :; \' ~. 

_) ~; :~ _:_-' ') · .. ; . ·1 .. -, ,,.. ~~,u 

S .3 ri-, p l t· )~ c · f , r.-: i·1 :r ).!\· !,( · )· :i i I°\. :i (<II 

I ~ i ) .. , , .. I.) : -~ .. I I I 

(: Ii (·Ill :i ! · ·f., , , 

P Lt~ j•~ (: 11 ) : 'J ~; :. I M M (; l•; Y './ 0 ~, ,:J 
10:~l:OJ 0~-SEP-92 

Cu~.-:.., !-~·t (l O 

f'a9e l 

}< c ·\·'a: I , , • 0 1

/ / :i 1

/ / ':J 2 
() () . () () () (I I I:) ' ' ' • 

1) ::: ) 1,1 (. 1 , 
1 () " 

Cr•,':f.j i~:-i,l,,, O ·\ ·:"·,iJ:) ·')· .. ; ::-: i_ !_ 1.:!,i,, 0. 
f{ i J ) :i 11 •-: ! . ·f .. ,:';_. i_l <., , (, 1., e ri 
1:. l !. ,:· , 11 J°i I_ (. • : • ., 1 , :·, 1; ( / 1.1 1•1 i. ;-_. .1 I. 'I ;-1:i.n 

(:I.I!.·[. ( 1 Ill ( · )· :, • lJ " ) 
e l.m '!_'~,'\) •·1::•I) .ii, i,q111) i:. ,:·.--, r· \' / cour,t 

·) 

) 

) 

• 
• 
• 

l✓. !'·)',' •)•.)·:, 
• .• I ' ,·, ••. , 

Typ~· f_-;).:: 

-../ 

•-_) ·.-: 

2 · · I. ':} ~/ _, ·--~ ':) :.~ '·} ·--~ • • · · · · · ·• · · 
Typ<::· r_-;).~: 

v-< I.')}':.;•)· .. :: 

T y f-' £: r.-: ) . : ; 

4/. . 

✓ 
5 

T y fH · r.-: ) . 1 ; 

JTyr.,c- f_-:J.:; 

G ·· · 1. '·) '/ , :.; ') • .. \ 

TyJ.•<·· r.-:J.:; 

'}? 

'·) ·.-: . . . . . . . . . . . . . . . . . 

:1 )~ 

HJ: 

Vi): 

'i_ 

Vil: 

H): 

'1 ,, 

•' ·'" 

<,:(,::•: I () ~-: ) . -":: ill 

) ()) ~: I :,: ) .. ;: ill 

!·- Ill j.•) 

) ,. ()00 

'-;)· :,·:111 

t. r- :,:, (. :i I 1 ':. t_ I"" 

· BOlBZl 
';· (> ::-: 

· BOJ.BZ2 
0 

B018Z4 
(l 

(l ., : 

(i :: : 

- · 1.)1; :i,/1'::l LCS 

· · Ui_'. :i./·.-10 BL1~Nt( 

(·-:iJ. c-

c-rit,3 

C·:::J 1 C 

:: ()::: f•-:11 c:: 

. ,_:ii; 
:; (l (·:::: l C 

045 



TMA 

Appendix 4 Preparation Log For QC Samples. 
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APPENDIX 10 GAMMA SCAN SPIKE 
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U.S. Environmontn.1 Protaction Agency 
Environmental_ Monitoring Sy.stems Laboratory-Las Vogn.s 

Nl!clon.r Radiation A,rnHmont Oivi,ion 

· Calibration Certificate 

H•".•'if•I 5. 271 .years 

Nominal acti'lily 

Nominal YO<\lfflc 

!9 O ." 2 ·1 ! nano curiu I 

I 5 I ml In •m<>ouWbolll~ num~r1 ... __ 2_s_o_6_-_1 ______ _. 

asurem~nt Activity_ o( principal radionuclide 

i(e 

> E. - ( 
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Activity o( daughter ra.dionuclide 

. j ... I ____ c_u_ti_ec_.l · PH oum 
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I· Approx. 5 . O 
gram,r 

Method of m<'asuremen( 
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I ,January 19 9 9 I. 

u.-' ~ r IC. r 
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Description 

U.S. Environmenta~ Protection Agency 
Environmental Monitoring Systems Laboratory-Las Vegas 

Nuclear Radiation J-,11easm·ent Division 

Calibration Certificate C.s ,31 FI 

hincipal radionuclide I CESIUM-137 Hall-life I 30 .17 years 

Nominal 1ctivi1y ( 45 • 8 11 nano curies I 

Nominal volume I 5 I ml in 1""'°ul1/bo111e numberl 2437-2 1 

Measurement Activity of principal radionuclide 

Useful Life 

Activity per gram of this solution 

9.16 I I nano curiHI of (b_Ce_s_i_um-__ 13_7 ______ ) 

• t 0400 ~urs PST on L September 21, 1988 I 
Activity of daughter radion~clide 

, I 

TIM p,incipal activity WH ~~led II IM quoted lime by 

.___8_;_6_7 _ __.! I nano ! curi••I Pet ;ram 

Barium-137m 

Total ma~s of this solution \ 

APPROX. 5.0 ~1 

Method of measurement 

The activity of the primary solution was measured 
using four pi efficiency tracing. 

The activit'j of the dilution was measured using 
garrma spectroscopy counting. 

Thia r• dionuc:iide hH NCI~ 1hrou9h ~.1] half livu aince it wea oocain.d by EMSl•lV 

W• ·recom.,,.nd 11\a\ thi1 aohnion 11\o<.rld not be UNd after January 1995 

C,,/lott.f.J.. :( f. 9 ,i23 x 121.0 c0i ·>< ..L -= I 010./,-l/r.i cr 13 '1,..,l ± 1.0 f. @ 1. <or,soo-rr 
j nC/ 1/00i,../ 

01 I~~ C.I C..s Ui,n-/u- Cm~ ; II '·f-j Cs/Jt,;(_ or Z.?0J (.,;J.NC/6/"'1). ~•J..,, 1/2-1-hr'r 

;: J l1.u•',,{,<A<..,._;r.; 
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APPENDIX 16 PRIMARY CALIBRATION REFERENCES. INCLUDED ARE CERTIFICATES 
OF CALIBRATION FOR THE FOLLOWING DETECTORS: 

LBG Beta Counters 
LB4OOO Gas Proportional Counters 
LB4OOO GPC for Gross Alpha/Beta 
Ga!lllila Spectrometers Gl, G2, G3, G4, and GS for 
Efficiency Versus Energy 

TMA 



CeUbradon: 

I/ '~j/ ''") n .. "'""1jl:"II, ffl I,,,,,,.''" I ,,jl, !J 

Certificate of Calibration 
lnatrunenc: 

. TMA/Norca/ 

.. Type: 

soy LBG beta counters Gas Flow Geiger Counter 

Calibration Standard: 

aoy - . Solution SRM 4234-38 from NBS (90Sr) 

Status Date Reference Document 

Original Calibration:' March, ·1980 

Verification: 

Summary of Results 
Standard Efficiency= 56.85% 

P-Factor = 1.759 

Self Absorption Correction Table 
Spline fit 

Planch~t area= 3.30 ~q cm ! 

T = Sample thickness in mg/sq cm = total weight/3.30 
PPT = s,1f absorption divisor 

---- -- - - -- - --- - -- -- -- ------
T PPT T PPT T PPT 

------ ------- ------ ------- ------· -------
o.oo 0.945.0 3.05 0.9990 6.09 0.9888 
0 .14, 0.9531 3.18 0.9990 6.23 0.9883 
0.27 0.9613 ,3. 32 0.9990 6.37 0.9878 
0. 41 ., 0.9694 3.45 0.9985 6.50 0.9873 
0.54 0.9775 3.59 0,9977 6.64 0.9868 
0.68 0.9849 3.72 0.9972 6.77 0.9864 
0 .. 81 0.9895, 3.86 0.9967 6.91. 0.9859 
0;95 0.9940 4.00 0.9962 7.04 0.9854 
1.08 0.9967 4.13 0.9958 7 .·18 0.9849 
1.22 0.9982 4.27 0.9953 7.31 0.9844 
1.35 0.9995 4.40 0.9948 7.45 0.9840 
1.56 1.0010 4.60' . 0. 9941 7.65 0.9832 
l. 69 1.0010 4. 74 0.9936 7.79 0.9828 
1.83 1.0010 4. as·· 0.9931 7.92 0.9823 
1.96 1.0010 5 .. 01 0.9926. 8.06 0.9818 
2.10 1.0010 '·5. }.5 0.9921 8.19 0.9813 
2.23 1.0000 5.28 0.9917 8.33 0.9808 
2.37 1.0000 5.42 ·0.9912 8.46 0.9803 
2.51 1.0000 5.55 0.9907 8.60 0.9798 
2.64 0.9997 5.69 0.9902 8.74 0.9794 
2.78 0.9994 5.82 0.9897 8.87 0.9789 
2.91 0. 9992. 5 .· 96 0.9893 9.01 0.9784 

CAL 7902 

-- -- - -----. 
T PPT 

------ -------
9.14 0.9779 
9.28 0.9774 
9.41 0.9769 
9.55 0.9764 
9.68 0.9760 
9.82 0.9755 
9.95 0.9750 

10.09 0.9745 
10.23 0.9740 
10.36 0.9735 
10.50 0.9730 
10.70 0.9723 
10.83 0. 9718 
10.97 o. 9713 
11.11 0.9709 
11.24 0.9704 
11.38 0.9699 
11.51 0.9694 
11. 65 0. 9689' 
11. 78 0.9684 
11.92 0.9679 
12.05 0.9675 

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



Certificate of Calibration TMA/Norcal. 

Calibtadon: lnstn.menr: Type: 

soy LB4000 (2") 2" Gas Proportional .Counter 

C allbto cion S tanderd: 

90Y - .. Solution 2454-2 from EPA - EMSL. 

. Status Date Reference Document 

. Original· Calibration: 

Verification: 

Summary of Results 

January, 1991 

Standard Efficiency= 63 .• 57% 
P-Factor = 1.573 

Self Absorption Correction Table 
Spiine fit 

Planchet area= 3.30 sq cm 
T = Sample thickness in mg/sq cm = total· weight/3. 30 

PPT = Self· absorption divisor ' 

· TLW 6229 

--------------------------------- --------------------------------------
T PPT T PPT T PPT T PPT 

------ ------- ------ ------- ------ ------- ------- ------"':"'· 
0.00 .L0400 3.05 0.9999 6.09 0.9879 9.14 0.9758 
0.14 1.0372 3.18 0.9994 6.23 0. 9873· 9.28 0.9752 
0.27 1.0343 3. 3·2 0.9989 6.37 0, 98,68 9.41 0.9746 
0.41 1.0314 3.45 0.9983 6.50 0.9863 9.55 0.9740 
0.54 1.0285 3.59 0.9978 6.64 0.9857 9.68 0.9735 
0,68 1.0263 3. 72 0. 9972 6. 77 0.9852 9.82 0.9729 
0.81 1.0250 3.86 0.9967 .6. 91 0.9846 9.95 o. 9723 
0.95 1.0231 4.00 0.9962 7.04 0.9841 10.09 0. 9717 
1.08 1.0200 4.13 0.9956 7.18 0.9836 10.23 0.9711 
1.22 1.0169 4.27 0.9951 7.31 0.9830 10.36 0.9705 
1.35 1.0161 4.40 0.9946 7.45 0. 9825 . io.50 0.9700 
1.49 1.0152 4.54 0;9940 7.58 0.9820 .10. 63 0.9694 
1.63 1.0136 4.67 0.9935 7. 7_2 0.9814 · 10. 77 0.9688 
1.76 1.0118 4.81 0.9930 7.86 0:9309· 10.90 0.9682 
1. 90 1.0102 4.94 0.9924 7.99 0-9804 i+.04 0.9676 
2.03 1.0089 5.08 0.9919. 8.13, 0.9798 11.17 • 0.9671 
2.17 1.0075 5.21 0.9913 8.26 0.9793 11. 31 0.9665 
2.30 1.0062 5.35 0.9908 8.40 0.9787 11.44 0.9659 
2.44 1.0048 5.49 0.9903 8.53 0.9782 11. 58 0.9653 
2.57 1.0030 5. 62 . 0.9897 8.67 O. 9777 11. 71 0.9647 
2.71 1. 0013 5.76 0.9892 8.80 o. 9771 11.85 0.9642 
2.84 1.0006 5.89 0.9887 8.94 0.9766 11. 99 0.9636 
2.98 l. 0002 6.03 0.9881 . 9. 07 0.9761 12.12 0.9630 

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



C-ertificate of Calibration TMA/Norcal 

Callbt•don: lnaU'tl'nent: Type: 

Gross Alpha, Beta LB4000 (2") 2" Gas Proportional Counter 

Collbradon Standard: 

241Am _ 

aosr -
Solution S3/46/30 from Amersham Corporation 
Solution SRM 4919-E from National Bureau of Standards 

Status .Date Reference Document 

Original Calibration: March, 1990 TLW 6227 

Verification: 

Summary of Results 

Tabulated Data For Efficiency and Correction Curves 

Gross ~ 
0 Alpha Gross ~ 0 Beta 

Alpha In Beta Beta In Alpha 
mg ~ 

0 eff Channel ~ 
0 Eff Channel 

------ ------. ------ ------ ------
0 28.0 35.7 44.0 0.650 

10 22.7 I 23.3 43.5 0.645 
20 20.5 23.9 43.0 0.641 
30 18.5 24.8 42.5 0.636 
40 16.5 25.4 42.3 0.632 

.50 -15. o· 26.Q 42.2 0.627 
60 13. 5 26.9 42.0 0.623 
70 12.5 27.6 41. 8 0.618 
80 11.0. 28.3 41. 5 0.613 

'90 10.5 29.4 41. 3 0.609 
100 9.5 30.2 41. 0 0.604 
110 9. 0 31. 3 40.8. 0.600 
12·0 8.5 32.1 40.6 0.595 
:130 7. 7. 33.0 40.5 0.590 
140 .7.4 .3.4. 0. 40.4 0.586 
'150 7.0 35.0 40.2 0. 581 
160 6.8 35.9 40.0 0.577 
170 . 6. 5 36.8 40.0 0.572 
180 6.0 37.5 40~0 0.568 
190 5.8 38.3 40.0 0.563 
200 5.6 39.2 40.0 0.558 
210 5.4 40.5 40.0 0.554 
220 5.2 41.9 40.0 0.549 
230 5.0 43.1 4,0 ._O 0.545 
240 5.Q 44.9 40.0 0.540 
250 5.0 46.5 40.0 0.536 



Certificate of Calibration TMA/Norca/ 

C.&ibt•don: lnett1.111•nt: Type: 

Efficiency vs Energy G1 Germanium Gamma 
Spectrometer 

Cailibtadon Standard: 

Multi-gamma standard solution R9/10/135 from Amersham Corporation 

Status Date Reference Document 

Original Calibration: March, 1989 1989 Ge(LiJ Calibration, G 1 

Verification: 

Summary of Results 

The following geometries were calibrated: 

60-ml Petri Dish 
2" stainless steel 
Nylon Planchet 
Gamma Well Via.l 
Small Petri Dish 
125-ml Plastic Jar 
1 11 stainless Steel 
3 Filter Papers 

Planchet 

\ 
I 

Cup 

PD 
ST 
NY,PL 
GW 
SP 
JR 
CP 
FL 

Complete efficiency curves can be found in the above 
referenced document. 



Certificate of Calibration TMA/Narcal 

Ca,libtadon: lnattument: Typo: 

Efficiency vs Energy G2 Germanium Gamma 
Spectrometer 

Calibrodon Stondard: 

Multi-gamma standard solution R9/10/135 from Amersham Corporation 

Status Date Reference Document 

Original Calibration: March, 1989 1989 Ge(UJ Calibration, G2 

Verification: 

Summary of Results 

The following geometries were calibrated: 

Marinelli Beaker 
60-ml Petri Dish 
2" .Stainless Steel 
Nylon Planchet 
Gamma Well Vial 
small Petri Dish 
125-ml Plastic Jar 
l" Stainless steel 
3 Filter Papers 
l" Stainless Steel 

Planichet 

Cup 

I 
I 

Cup (O.lg) 

MB 
PD 
ST 
NY,PL 
GW 
SP 
JR 
CP 
FL 
CL 

Complete efficiency curves can be found in the above 
referenced document. 



Certificate of Calibration TMA!Norca/ 

Colibtr:adon: INttl.al\Gnt: Typo: 

Efficiency vs Energy G3 Germanium Gamma 
Spectrometer 

Callbt• don Standard: 

Multi-gamma standard solution R9/10/135 from Amersham Corporation 

Status Date Reference Document 

Original Calibration: March, 1989 1989 Ge(U) Calibration, G3 

Verification: 

Summary of Results 

The following geometries were calibrated: 

Marinelli Beaker 
60-ml Petri Dish 
2 11 Stainless Steel 
Nylon Planchet 
Gamma Well Vial 
Small Petri Dish 
125-ml Plastic Jar 
l" Stainless steel 
3 Filter Papers 
l" stainless Steel 

Planchet 
\ 
I 

Cup 

Cup (O.lg) 

MB 
PD 
ST 
NY,PL 
GW 
SP 
JR 
CP 
FL 
CL 

Complete efficiency curves can be found in the above 
referenced document. 



Certificate of ,Calibr?tion TMA/Norca/ 

Calibre don: Type: 

Efficiency vs Energy G4 Germanium Gamma 
Spectrometer 

Calibration Scsnderd: 

Multi-gamma standard solution R9/10/135 from Amersham Corporation 

· Status Date Reference Document 

Original Calibration: March, .1989 1989 Ge(W Calibration, G4 

Verification: 

Summary of Results· 

.The follow~ng geometries were calibrated~ 

Mar.inelli Beaker 
60-ml Petri Dish 
2 11 stainless. s.teel 
Nylon Planchet' 
small Petri Dish 
125-ml Plastic Jar 
1 11 stainless steel 
3 Filter Papers 
1 11 .stainless steel 

MB 
P_D 

Planchet ST 
NY,PL 
SP 
JR 

CUp CP ·. 
FL 

Cup (O.lg) CL 

Complete efficiency curves.can be found in the above 
referenced document. 
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Certificate of Calibration TMA/Norcal 

Calib,adon: Typ.: 

Efficiency vs Energy · G5 Germanium Gamma 
Spectrometer 

Cellbndon St•nddrd: 

Multi-gamma standard solution R9/10l135 from Amersham Corporation 

Status Date Reference Document 

Original Calibration: March, 1989 1989 Ge(UJ Calibration, G5 

Verification: 

Summary of Results 

The following geometries were calibrated: 

Marinelli Beaker MB 
60-ml Petri Dish PD 
2" stainless Steel Planchet ST 
Nylon Pianchet NY,PL 
Gamma Well Vial I GW 
small Petri Dish SP 
125-ml Plastic Jar JR 
l" Stainless steel Cup CP 
3 Filter Papers FL 
l" stainless Steel Cup (O.lg) CL 

Complete efficiency curves can be found in the above 
referenced document. 




