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SDG 7115 : , Client Westinghouse Hanford
Contact Dinkar P. Kharkar A , Gdﬁtféct_ MBH-SVV--069262
"CASE NARRATIVE
.0 . GENERAL

The result of the concrete sample from Riverland and 100 Area Location
(TMA/Norcal Group 7115) are reported herein. TMA/Norcal Group 7115 is
comprised of the one sample listed on the Chain—-of-Custody documents and
is identified as Sample 1.

.1 CHAINS-OF-CUSTODY

This report includes data from samples delivered under Chain—of~Custody
documents Field Logbook No. WHC-N-205-21.

.2 SAMPLE VOLUME

250 mL bottles of sample were received for the analyses.

.3 MISSING SAMPLES

The sample was accounted for in an undamaged condition.

.4  HOLDING TIMES

The collections were made on 10/29/92 and the sample processing was
_ initiated within 180 days of collection.

.0 - QUALITY CONTROL

The internal quality control consisted of one sample each of a laboratory

control, a blank, and a replicate. All original analyses wexre performed
with QC samples 7115-2, 3, and 4.

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

.1  LABORATORY CONTROL SAMPLES

LCS recoveries for the gamma nuclides used in the spike were good. The
MDA for 3%Fe was higher than the RDL because of the short half life of

%Fe. The ‘quoted LLD was at the time of count while MDA was at the time
of collection.

.2 BLANKS

MDA’s for the gamma nuclides meet the RDL requirement.
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SDG 7115 Client Westinghouse Hanford
Contact Dinkar P. Kharkar : Contract _MBH-SVV-069262

CASE NARRATTIVE

2.3  REPLICATES

Results were satisfactory for the replicate analysis. The MDA’s of gamma
nuclides in the original and the replicate sample were higher due to the
small aliquot available for gamma analysis.

3.0 ANALYTICAL NOTES

3.1 Gamma Scan Analyses: Gamma scan analysis did not find positive
' concentrations of gamma nuclides. The MDA's for S9pe, 80Co, 1¥7Cs, and

europium isotopes were higher than the required MDL because only 132 g was .

available for gamma analysis instead of 750 g required by MDA
calculations. The MDA’s for 3%Fe are higher than the RDL in all samples
because of the short half life of 38Fe,

Case Narrative Section
Page 2 of 2
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$DG 7115

REPORTING GROUP 7115

Client Héstinghouse Kanford

Contact Dinkar Kharkar : REPORT GUIDE Contract MBH-SVV-069262

ABOUT THE DATA SUMMARY SECTION

REAGENT

SAMPLE SUMMARIES
_The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and

PREPARATION BATCH SUMMARY

WORK SUMMARY

LAB CONTROL SAMPLES

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 fotlous the
Data Package Narrative, which has an overview of the data package and a
discussion of special probfems. It is followed by the Raw Data Section,
which has full details. :

The Data Summary Section has sévera} groups of reports: ’

QC SUMMARY to reflect the sort order) show all samples, inctuding QcC
samples, reported in one SDG. These reports cross-reference client
and. lab sample identifiers. ' . ’

The Preparation 8atch 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.

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

BLANKS

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

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. :
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. PMA NORCAL

REPORTING GROUP 7115
SDG 7115 - : Client Mestinghouse Hanford
Contact Dinkar Kharkar _ GUIDE, cont. _Contract MBH-SVV-069262
ABOUT THE DATA SUMMARY SECTION
vREPLiCATES

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

MATRIX SPIKES
The Matrix sﬁike 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 samplte in the SDG, show all
results and primary supporting information for these samples.

RESULT SUMMARIES
The Result Summary Reports, one for each test used in the SDG, show all
results and QC for one parameter on one page. (A test is a short code
for the method used to do certain work to the client's specification.)

METHOD SUMMARIES

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 réports.

: , Lab id TMAN
gl : : N Protocol WHC-HELS
REPORT GUIDES —aes : Crns s Version Ver 1.0
Page 2 = . Form DVD-RG
SUMMARY DATA SECTION - : : _ Version 2.20

Page 2 Report date 11/11/92




il

4]

o n»!i g o

TMK-NORéAL"

REPORTING GROUP 7115
SDG 7115 ‘ ‘ . ‘ . , : Client(Uestinghouse Hanford
Contact Dinkar Kharkar SAMPLE SUMMARY . | Contract MBH-$VV-069262
, N CHAIN OF ' SAWPLE . X WLAB DEPARTMENT

CLIENT SAMPLE ID . MATRIX  CUSTODY COLLECTED RECEIVED WT/VOL MOIST SAMPLE ID SAMPLE ID  QC BATCH
801932 o - CONCRETE 002556 10/29/92ﬂ11/02/92 ; - N211024-01  7115-001 7115
Reagent Blank o CONCRETE ‘ _ ' NZ11024-03 7115-003 7115
Lab Control Sample . CONCRETE ' . N211024-02 - 7115-002 7115
Replicate (N211024-01) CONCRETE . 10/29/92 - " L N211024-04  7115-006 7115
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TMA NORCAL
REPORTING GROUP 7115

Client Westinghouse Hanford

Contract MBH-SVV-069262

SDG 7115
Contact Dinkar Kharkar

PREP BATCH SUMMARY

PLANCHETS ANALYZED QUALI-
LCS REP/ORIG MS/ORIG FIERS

PREPARATION PREP
'BATCH ERROR CLIENT BLANK

TEST - MATRIX NETHOD

Gamma Spectroscopy
GAM CONCRETE Gamma Scan 2713-176 15.0 1 1 1 171
Replicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Gfoup.

Blank and LCS planchets are those in the same preparation batch as some Client, Replicate or Spike sample.

PREP BATCH SUMMARY
) Page 1
SUMMARY DATA SECTION
Page 5
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TMA NORCAL
— REPORTING GROUP 7115 .
sDG 7115 - ) Client Westinghouse Hanford
Contact Dirkar Kharkar WORK SUMMARY Contract MBH-SVV-069262
CLIENT SAMPLE ID LAB. SAMPLE ID
MATRIX COLLECTED _ : SUF- ‘ .
. CUSTEDY RECEIVED PLANCHET  TEST FIX ANALYZED METHOD REFERENCE
301932 . N211024-01  7115-001  GAM 11/05/92 Gamma Scan.
CONCRETE 10/29/92
002556 11/02/92 -
Reagent Blank N211024-03  7115-003 GAM 11/05/92 Gamma Scan
. CONCRETE S '
Lab Control Sample N211024-02 7115-002  GAM- 11/05/92 Gamma Scan
CONCRETE
Replicate (N211024-01)  N211024-04  7115-004 GAM 11/05/92 Gamma Scan
CONCRETE 10/29/92
" 002556 11/02/92
COJNTS OF TESTS BY SAMPLE TYPE }'.:~~ ’.:TI‘.’;,,.h».:.':;ti’.’:'}.‘..‘xl’il:::LZT.:TZE;::Z‘?;“,.':;,.":.'J'E
TEST CLIENT BLANK LCS REP SPIKE  TOTALS L i
: 3]
: - ~ _ - - - il
GAM 11 1 4 H 3
— 1
TOTALS . 1t 1 .1 "1 0 4 : N
4
S T e e e : 5
. b
Lab:id TMAN a8
Protocol WHC-HEIS |
WORK SUMMARY Version Ver 1.0 '
Page 1 Form DVD-CWS __ '

SUMMARY DATA SECTION . l
Page 6
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TMA NORCAL
REPORTING GROUP 7115

REAGENT BLANK

SDG 7115

Contact Dinkar Kharkar

Lab sample id N211024-03

Client Westinghouse Hanford
Contract MBH-SVV-069262

Matrix CONCRETE

Dept sample id 7115-003 Material
% moisture
RESULT 20 ERR MDA RDL QUALI-
PARAMETER CAS ¥NO pCi/e (COUNT) pCi/G pCi/G FIERS TEST
GAMMA SCAN ANALYTES
Potassium 40 13966-00-2 GAM.
Iron 59 0.050 GAM
Chromium 51 14392-02-0 GAM
Cobalt 60 10198-40-0 0.050 GAM
Zinc 65 17982-39-3 GAM
Ruthenium 106 13967-48-1 GAM
Cesium 134 17967-70-9 GAM
Cesium 137 10045-97-3 0.050 GAM
Europium 152 14683-23-9 0.10 GAM
Europium 154 15585-10-1 0.10 GAM
Radium 226 13982-67-7 0.10 GAM
Tharium 228 14274-82-9 GAM
Thorium 232 7440-29-1 GAM
RDLs taken from WHC1\soil
e e e e S S ...._._....:;
Lab id TMAN
. Protocol WHC-HEIS _
REAGENT BLAMNKS Version Ver 1.0
Page 1 Form DVD-DS
SUNMARY DATA SECTION Version 2.20
Page 7 Report date 11/11/92




TMA NORCAL
REPORTING GROUP 7115

LAB CONTROL SAMPLE

SDG 7115 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N211024-02 Matrix CONCRETE
Dept sample id 7115-002 Material
%X moisture
RESULT 20 ERR HDA RDL QUALI- ADDED 20 ERR REC 3o LMTS PROTOCOL
PARAMETER pCi/G (COUNT) pCi/G pCi/G FIERS TEST pCi/G pCi/G % (TOTAL) LIMITS
GAMMA SCAN ANALYTES
Potassium 40 GAM
Iron 59 0.050 GAM
Chromium 51 GAM .
Cobalt 40 0.041 0.050 GAM 0.007 60-140
| Zinc 65 - GAM
; Ruthenium 106 GAM
| Cesium 134 GAN
Cesium 137 0.039 0.050 GAM 0.007 60-140
Europium 152 0.10 GAM
Europium 154 0.10 GAM
Radium 226 0.10 GAM
Thorium 228 GAM
Thorium 232 GAM

RDLs taken from WHC1\soil

I ST T ST |

Lab id TMAN
Protocol WHC-HEIS
Version Ver 1.0
Page 1 Form DVD-LCS
SUMMARY DATA SECTION Version 2.20

Page 8 Report date 11/11/92
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TMA NORCAL
REPORTING GROUP 7115

REPLICATE
SDG 7115 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
REPLICATE ORIGINAL .

Lab sample id N211024-04
Dept sample id 7115-004

Ltab sample id N211024-01
Dept sample id 7115-001

Received 11/02/92

Client sample id 801932
-Matrix CONCRETE
Collected 10/29/92

% moisture X moisture Chain of custody id 002556
REPLICATE Za’ ERR " MDA RDL QUALI- ORIGINAL 20 ERR MDA QUALI- RPD 30 PROT
PARAMETER pCi/G (CdJNT) pCi/G pCi/G FIERS TEST pCi/G’ " (COUNT) pCi/G FIERS % TOT LIMIT

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

{1 Radium 226
Thorium 228
Thorium 232

1.8

0.41
0.19

‘ 62
- 0.050

0.050

0.050
0.10
0.10
0.10

ccccccCcccaoccaoc

138

RDLs taken from WHC1\soil

REPLICATES
Page 1
SUMMARY DATA SECTION
Page 9
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TMA NORCAL
REPORTING GROUP 7115

DATA SHEET

SDG 7115
Contact Dinkar Kharkar

Client Hestinghou;e Hanford
Contract MBH-SVV-069262

Lab sample id N211024-01
Dept sample id 7115-001
Received 11/02/92

X moisture; .

Client sample id 801932
‘ Matrix CONCRETE
Collected 10/29/92

Chain of custody id 002556

"RESULT 20 ERR  MNDA RDL QUALI-

PARAMETER "CAS NO pCi/G (COUNT)  pCi/G pCci/G FIERS  TEST
GAMMA SCAN ANALYTES . J

Patassium 40  13966-00-2 1.8 _ GAM
Iron 59 0.050 GAM
Chromium 51 14392-02-0 GAM .
Cobalt 60 10198-40-0 0.050 GAM
Zinc 65 17982-39-3 GAM
Ruthenium 106 13967-48-1 GAM
Cesium 134 17967-70-9 GAM
Cesium 137 10045-97-3. 0.050 GAM
Europium 152 14683-23-9 0.10 GAM
Europium 154 15585-10-1 . 0.10 GAM
Radium 226 13982-67-7 0.24 0.10 GAM
Thorium 228 © 14274-82-9 0.21 ' GAM
Thorium 232 7440-29-1 0.48 GAM

RDLs taken from WHC1\soil

R
74

DATA SHEETS

TP B

gt |

‘Lab id TMAN

. Protocol WHC-HEILS
Version Ver 1.0

Page 1 ) Form DVD-DS
SUMRMARY DATA SECTION Version 2.20
Page 10

Report date 11/11/92




Test GAM_ Matrix CONCRETE
SDG 7115
Contact Dinkar Kharkar

. LAB
CLIENT SAMPLE 1D SAMPLE 1D

TMA NORCAL
REPORTING GROUP 7115

RESULT SUMMARY.
GAMMA SCAN
GAMMA SPECTROSCOPY

SUF-
FIX PLANCHET Cobalt 60  Cesium 137

Client Westinghouse Hanford
Contract MBH-SVV-069262

Preparation batch 2713-176 Prep error 15.0 %

801932 ' ' N211024-01 7115-001 U
Blank (Stnd=9703) ) N211024-03 7115-003 u.

LCS (Stnd=9702) - N211024-02 7115-002 ok .
Replicate (N211024-01) i N211024-04 7115-004 - u
Nominal values and limits from method  RDLs (pCi/G) 0.050 0.050

RDLs taken from WHC1\soil

RESULT SUMMARIES
, Page 1
SUMMARY DATA SECTION
Page 11
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Test GAM .Matl;ix CONCRETE
. SDG 7115
Contact Dinkar'Kharkarw

TMA NORCAL
REPORTING GROUP 7115

METHOD SUMMARY
 GAMMA SCAN
© GAMMA SPECTROSCOPY

MAX MDA ALIQUOT RESID YIELD COUNT FWHM DAYS

Client Westinghouse Hanford
Contract MBH-SVV-069262

. ANAL-

. . LAB~ - RAW SUF-
CLIENT SAMPLE .ID SAMPLE ID  TEST FIX PLANCHET pCi/G G mg % min  keV HELD PREPMiED YZED  DETECTOR
. Preparation batch 2713<176 - Prep error 15.0 X
- BO1932 c N211024-01 - 7115-001 11/05/92 . Jr,05,00
Blank (Stnd=9703) " N211024-03 7115-003 11/05/92 JR,01,00
'LCS (Stnd=9702) ‘N211024-02. 7115-002 11/05/92 JR,01,00
' Replicate (N211024-01)  N211024-04 . 7115-004 11/05/92 JR,01,00

Nominal values and timits from method

0.050 750

180

PROCEDURES RC-30

Gé(Lf)‘Preparation

METHOD SUMMARIES
Page 1
" SUMMARY DATA SECTION
Page 12

“AVERAGES + 2 SO- MDA _0.17_% _ 0.31
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S0G 7115 _.

Contact Dinkar Kharkar

e e e ettty
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: Qc SUMMARY '

TMA NORCAL
REPORTING GROUP 7115

~ Client Westinghouse Hanfaord
Contract MBH-SVV-069262

. o SAMPLE % - LAB DEPARTMENT
QC BATCH  CUSTODY CLIENT SAMPLE 1D MATRIX - QJLLECTED RECEIVED WT/VOL MOIST SAMPLE ID .  SAMPLE ID
7115 002556 801932 CONCRETE 10/29/92 11/02/92 © 0 N211024-01  7115-001
Reagent Blank CONCRETE N211024-03  7115-003
Lab Control Sample CONCRETE , N211024-02 7115-002
Replicate (N211024-01) CONCRETE 10/29/92 . N211024-04 7115-004
: :
R v'w«-a-»«_-,,._m.‘,..xm_,,jj
Lab id TMAN -
. Protocol WHC-HEIS
QC. SUMMARY Version Ver 1.0
Page 1- . Form QVD-QS
SUMMARY DATA SECTION Version 2.20
Page 4 Report date 11/11/92
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TMA NORCAL

REPORTING GROUP 7115

s0G 7115 - . Client Westinghouse Hanford
Contact Dinkar Kharkar "REPORT GUIDE . Contract MBH-SVV-069262

S8AMPLE SUMMARY

*

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

The following notes apply to this report:

LAB SAMPLE 1D is the lab's primary identification for a sample.

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

CLIENT SAMPLE [D is the client's primary identification for a
sample. It includes any sample preparation dane by the client
that is necessary to identify the sample. ’

QcC BATCH is 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 S$DG, which reflects
samples received and reported together.

ALl Lab Control Samples, Reégent Blanks, Replicates and Matrix
Spikes are shown that Q€ 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, Reagent Blank,
Repticate, Matrix Spike and Result Summary Reports detail these
relationships.

REPORT GUIDES
Page 1
SUMMARY DATA SECTION
Page 13
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TMA NORCAL

REPORTING GROUP 7115

sDG 7115 Client Westinghouse Hanford
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:

- 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 8

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

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

2 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.
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Version Ver 1.0
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SUMMARY DATA SECTION Version 2.20
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‘TMA NORCAL

REPORTING GROUP 7115

sDG 7115 - : _ Client Westinghouse Hanford

Contact Dinkar Kharkar REPORT GUIDE Contract MBH-SVV-069262

WORK SUMMARY

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

The following notes apply to this report:

hd 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. In special cases, a test code
used in the summary data section is not the same as in
associated raw data. In this case, both codes are shown on the
Work Summary. )

hd 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 SAMPLE ID, TEST and SUFFIX uniquely identify all -
suppofting data for a result. The Method Summary Report for
each TEST has 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 Wwith 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, Reagent Blank,

Replicate, Matrix Spike and Result Summary Reports detail these
relationships.

]
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Lab id TMAN
) - . Protocol WHC-HEIS
REPORT GUIDES . » . ‘ Version Ver 1.0
Page 3 : Form DVD-RG
SUMMARY DATA SECTION : " Version 2.20
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sDG 7115

REPORTING GROUP 7115

. Contact Dinkar Kharkar

Client Westinghouse Hanford

REPORT GUIDE Contract MBH-SVV-069262

'DATA SEEET

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

The follouing notes apply to this report:

data, such as yield, for each Lab Sample ID and a list of
procedures used in the method.

The follawing qualifiers areedefineq by‘the OVD system:

U

TEST 'is a code for the methed used to measure a paramefer. 1f
the TEST is empty, no data is avallable~ the parameter Was hot
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 1dent|fy raw data that underlies

thls uork.

The Method Summary Report for each TEST has method performance

ERRORs can be labeled TOTAL or COUNT. TOTAL implies a i
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 preparatibn 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 ta report it now, pos51bly because it
was reported at another time.

- When report1ng a Reagent Blank a RESULT can be 'N.A.' (Not %;X@rl“ﬁ’

Appllcable). 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 RESULT is less than the MDA (Minimum Detectable Activity).
If the MDA is blank, the ERROR is used as the Llimit.
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DATA SHEET

J 1f the RESULT is less than the RDL (Requnred Detectlon Limit).
and no. U qualeler is assigned.

- Some Réagent Blank‘thaf QC's this saﬁple 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’.

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

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

Other qpéliffers are lab defined. Definitions should be. in the’
SDG narrative. " ' :

The. following values. are underiined to indicate possible hroblems:

* Ah'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 negafive RESULT is underlined if it is less than the negative
‘ of its 2 sigma countlng ERROR.

RET ,1 Lab id TMAN
g Protocal WHC-HE1S
REPORT GUIDES ] Version Ver 1.0
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LAB'cONTROL SAMPLE

The Lab Control Sample Report, shows all résults, recoveries and prlmary
supportlng information for one Lab Control Sample.

'_The follouing 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 correspohding RDL is
outside protocol specified lLimits,

* REC-(Recovery) is RESULT divided by ADDED expressed as a
’ percent. I ‘ S
* The first, computed limits for the recovery,refléct:
1. " The error of RESULT, including that introduced by

rohnding the result prior to printing.
. If ‘the Limits are labeled (TOTALS, thgy include
preparation error-in the resutt. 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.

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

* The recovery . is underllned (out of spec) if it is outside either
of these ranges. ’
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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 RESULTs 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 RPD.

The first, computed limit is the (quadratic) sum of the errors
of the results divided by the average result as a percent, hence
the relative error of the difference rather than the error of
the relative difference. The errors 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.

This value reported for this limit is at most 999.
The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

2. A protocot factor (typically 2) times the average MDA as

REPORT GUIDES
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REPLICATE

a percent of the average result. This limit applies
when the results are close to the MDAs.

\
|
|
sDG 7115 : ) . _ »
Contact Dinkar Kharkar GUIDE, cont. ‘Contract MBH-SVV-069262
* . The RPD is underlined (out of spec) if it is greater than either
limit. ’ )
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MATRIX SPIKE
g 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:
|
| — hd 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.

hd 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 amount.

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

* REC (Recovery) is the Spike RESUL? 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 {abeled (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 lLimits are protocol defined upper and lower QC limits
for the recovery.

REPORT GUIDES I .,
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MATRIX SPIKE

| contract MBH-SVV-069262

:Client Westinghouse Hanford

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

The Eecovery is underlined (out of spec) if it is outside either

of these ranges.

This is a
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RESULT SUMMARY

The Result Summary Report shows up to four résults'meaéured4using 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. Ce - o

: The following notes apply to thiereporf:

. Each per method report is subdivided into sections, bne,fof‘each-
" preparation batch. A prepératibn batch should be work done over:
a restricted period of time by a small group of people in a
def1ned area of the lab.

There should be Lab Control Sample and Reagent. 8lank results in
each preparation.batch s1nce this close correspondence makes the
aC meaningful. Depending on lab polcy, Replicates need not

‘occur in each batch since they Qc sample dependencles such as
matrlx 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 shoun Hlth 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
batch. The Reagent Blank Report has supporting data.

o Lab Control Sample and Matrix Spike results are shown as: ok, No
data, LOW or HIGH, with the last two,undeflined. 'No data?.
means no.amount ADDED was specified. 'LOW!' and 'HIGH®

. correspond to when the recovery is underlined on the Lab Control
Sample or Matrix. Spike Report. See it for supporting data.

Replicate sample fesylts are shown aé: bk, No data, or OUT, with
the last two underltined. 'Na data’ means there was no original
.sample data found for this replicate. 'OUT! éorresponds to when
the RPD is underlined on the Replicate Report. See it for
supporting data. - i
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RESULT SUMMARY

For some he:hbds, ratios as percentages and errar estimates for them are
‘computed for pairs of results. A ratio column header lLike !1+3' means
‘the ratio of the first result column and the third result column.

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

‘The prebarationlerror is included once, not once for each
result, since preparation errors for the results should be
highly correlated.

The ratio is-undertined (out of spec) if the absolute value of its
difference from a nominal va}ue is greater than its error estimate.

Average ratios are computed. These do not include ratios from Lab
“Control Sample, Reagent Blank.or Matrix Spike 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 épecified by the lab for
each relevant paraﬁete?. Results less than their MDA are not included.
No sums are computed'for QC Samples since their various planchets may
not be physically related. ' '
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METHOD SUMMARY

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

The follouihg nqxee apply to this report:

Each per method report is subdivided into sections, ane for each

’preperation 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 tab.

There should be Lab tontrol'Sample ahd Reagent Blank results in

each preparation ‘batch since this- close correspondence makes the

" QC meanlngful. Dependlng on lab policy, Replicates need not

occur in each batch SInce they QcC sample dependencles such as

' matrlx effects.

The RAHlTEST column shows the test code used in the raw data to

_fdentify a particular analysis if it is different than the test

code in the header of the report; This occurs in special cases
due to method specific details about how the lab labels work.

The Lab Sample or Planchet 1D combined wWwith the (Raw) Test Code
and'Suffix uniquely identify the raw data for each analysis.

If the MDA columﬁ is labeled 'MAX HDA',Athere was more than one
result measured by the réported method and the MDA shown is the
targest 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. :

Allquots are underllned lf less than a nomlnal value specified
for the method.

Residues are underlined if outside a range specrfled for the
method.
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METHOD SUMMARY

Yields, which may be a gravimetric yield, chemical recovery or
detector efficiency 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
greater than a method specified Limit.

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

Analysis dates are underlined if before their sample's
preparation date.
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Shipped to v W\?\ ((\Jl@i‘c,_\ : ‘ _ | o
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, ' ‘ 27

‘ Final Sample Dispasition
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Field Information Y = 0 ~noReXy. SO FE, &1 2-3IR
Laig OGJ('u\ TuRN alRa nd Qeakxoects Ceeoha
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ANALYTICAL METHODS USED




RAIE N

. ANALYTICAL METHODS USED - SOIL-AND PLANT MATERIAL

Gross Alpha and Gross Beta: Approximately 5 gram of soil was dissolved by
HF-HNO;-HCl treatment. The dissolved solution was made to a known volume.
A volume equivalent to 0.1 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.

Carbon-14 .Analysis: An aliquot of soil is combusted in the furnace at
925°C in the presence of oxygen and CuO0. The Co, is absorbed in BaCl, to
form BaCoy, filtered and placed in a scintillation vial and counted in the
LSC counter in the presence of the scintillator.

Strontium-90: 9%°Sr was determined on a 1 gram aliquot. Approximately 3
gram dry soil was dissolved completely by HF-HNO;-HCl treatment and made
to a known volume. One gram aliquot was taken for %Sr determination.
Yttrium carrier was added Yttrium was extracted by HDEHP extraction.
Yttrium was converted to yttrium oxide and beta counted.

'Isbtopic Uranium, Plutonium, Americium, and Curium: U, Pu, Am, and Cm

were determined by adding 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 HNO; and 2*'Pu is counted in a liquid scintillation
counter with an appropriate cocktall

Technetium-99: Approximately 2 gram was ashed at 500°C with 9®Tc tracer

‘and ammonia. The ash was leached with H,S0, and K,S,05. The leached sample

is filtered. H,;SO04 and K,;S,05 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 Tec was
electroplated on a stainless steel disc and counted on a gamma detector to

determine yield. After decay of °™Tc, the disc was counted on a low
background beta counter.

Gamma-Scan:  Approximately 200 to 750 gram dry soil was placed in an
appropriate geometry and counted on a Ge(Li) detector.
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PREPARATION LOG FOR QC SAMPLES
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U.S. Environmental Pfdto,ction Agency
Environmental Monitoring Systems Laboratory-Las Vegas _
Nuclear Radiation Assessment Division : . ) CO 6o F/

- Calibration Certificate

Description

Princigal r-'diom.'-dido.l‘ COBALT;GO J H.u.m.[ 5.271 years_' -
Némiml activity Ig 0 .2 l l nano cum‘s]‘_ '
Nomirn; volum; E mi in ampoule/bottle b 2 5 06-1

Measurement Activity of principal radionuclide

_ Activity per gram of this solution ' ' . LT

rls 04 ] Lnano eums] of LCobalt-GO . J ‘ » ' . : : T

#0400 howrs PST on |- July 19, 1988

Activity of daughter radionuclide -

The principal sctivity was accompanied st the quotad time by
[ S j L curies Per gram -

7 q(l;\c.douwn nuclide [ | |

-Total mass of thiz solution

Approx .' 5'. 0 grams

Mathod of measuremerit’

Useful Life

This redionuclide hes ¢ ved thraugh m half lives since it was odtsined by EMSL-LV
W recommaend that this solution should not b used after LJ&nuarv 1999 I

Co"OL‘.t_.:' - — B

M.D*H;« x49>d’4-5 & Z‘L‘Lo_i, J—- 2 /986, Jf"" Lo‘(%;‘/ 40,842 (& 201,500 ~£% "-'. - 3.0

Ht—l
Curs e Ak (- = 00,0245 Ce SN Cy £ o /CQ
w2 -o w meg /”J e _ rep ‘%Z/L"'qu | &C‘i»z////‘?/
| | g K Ylomiiomgis



Purity.

The manufacturer states that actii(ities other than that of the principal nuclide
and of its daughter nuclides, if any, ware estimated/known to be:

less than

(W none _stated equal 1o %] of the principal activity
(2) ' . ::;’satﬂg" % | of the principal activity
3 less than % | of the princi L

38 equal to ot the principal activity

The activity of impurity (1) is net (2)-is not (3) is not
included in the quoted figuras of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error {sm) not greater than + % A'

(The 99.7% confidenca limits ara given by t(sm) where t is obtained from the stude;'\t t factor .
for the degree of freedom (n-1)). -

The maximum uncertainty due to the assassable systamatic errors (dilution, counting, and
known uncartainty. of the standard) is obtained by the separate arithmetic summation of the .
positive and negative systematic error {+§ - §’). These have been estimated not to exceed

+1,20%]or -1.2296]

the overall uncertainty {often cailed accuracy) is an estimate of the possible divergence of

the quoted resuit from the true value. It is a combination of random errar [t(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematic errors ( +§, -5’ )

The overall uncertainty is therefore calculated on the basis of + [t(sm) +6] Y- [t(sm) +5]

andis }+2.5 2%] .- ‘t2 . 52%] of the quoted radioactive concentration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma trans:.tlons.

Chemical
Compaosition
of Solution

Carriar content par gram of solution: Other components:
30 micrograms cobalt . 0.1M HC1

Presarvative: T TINE T T I e

R TSI stinieiiiston eyt bt ybirspdioipton

(PO

Remarks

Date Certificate Prepared Januarl 10 199 l%
Approvail Signature

Revised 1/84
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{ U.S. Environmenta; Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

(3
Calibration Certificate . CS 7 F [

Princios! ruionudml CESTIM-137 l Matite]l  30.17 years

Nomimnal activity 45 .8

Description

nano ‘Curies
Nommal volume E mlin lmooulolbtinh Aaumber| 2 437_2

Measurement Activity of principsi radionuclide

Activity per gram of this solution -

I 9.16 |lnano =] | Cesium=137

e e

#0400 pours PsTon|_September 21, 1988 RS

Activity of daughter ndiont‘:clidc ° “ *'*';;
The principal activity wes necnmolnnd at the quoted timae by
L_8.67 | |nano lcwies| Pergram

|

of the dsughter cwetide | Barium-137m R : _ '3:

TN

Total mass of this wlinion

APPROX. 5.0

Method of measurement

| The activity of the primary solution was measured
| using four pi efficiency tracing.
The activity of the dilution was measured using
gamma  spectroscopy counting.

Useful Life ,Thisndi?nudid. has decaved through 5,07' hait lives since it was cixsined by EMSL-LV
We recommend 1hat this solution should net be unad atter LJanuary 1995 ]
CsBT Fi Prea'd 2(5f10 by K.Yorsmete
Qlbnli x #.96829 x 2220 dum % L= = 1010 dpmy Cs 37t + £02. @ 265,500-7F
Lxt 2y x a0 dun 4 0 i 57

0. el Cs Carrier Coune = 111 /‘j Cofmt or LEpg C&HQI"/M/la—,:/j~ 3)24-]5%

‘: * t‘m.—.«?:
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APPENDIX 16

TMA

PRIMARY CALIBRATION REFERENCES, INCLUDED ARE CERTIFICATES OF CALIBRATION FOR THE

FOLLOWING DETECTORS:

LBG Beta Counters

LB4000 Gas Proportional Counters
LB4000 GPC for Gross Alpha/Beta

Gamma Spectrometers Gl, G2, G3, G4, and G5 for

Efficiency Versus Energy



Certificate of Calibration TMA/Norcal
Calibration: Instrument: Type:
8oy LBG beta counters Gas Flow Geiger Counter’
Cellbration Standard:
0y . Solution SRM 4234-38 from NBS (?°Sr)
Status Date Reference Document

Original Calibration:

March, 1980

CAL 7902

Verification:

Summary of Results

Standard Efficiency
P-Factor

Self Absorption Correction Table
Spline fit

Planchet area = 3.30 sq cm
T = Sample thickness in mg/sq cm

= total weight/3.30 -

= 56.85%

1.759

R -

e
+F emrmas et s s,

PPT = Self absorption divisor e
T PPT T PBET T PET T PPT
0.00 0.9450 3.05 0.9990 6.09 0.9888 9.14 0.9779
0.14 0.9531 3.18 0.9990 6.23 0.9883 9.28 0.9774
0.27 0.9613 3.32 0.9990 6.37 0.9878 9.41 0.9769
0.41 0.9694 3.45 0.9985 6.50 0.9873 9.55 0.9764
0.54 0.9775 3.59 0.9977 6.64 0.9868 9.68 0.9760
0.68 0.9849 3.72 0.9972 6.77 0.9864 9.82 0.9755
0.81 0.9895 3.86 0.9967 6.91 0.9859 9.95 0.9750
0.95 0.9940 4.00 0.9962 7.04 0.9854 10.09 0.9745
1.08 0.9967 4.13 0.9958 7.18 0.9849 10.23 0.9740
1.22 0.9982 4.27 0.9953 7.31 0.9844 10.36 0.9735
1.35 0.9995 4.40 0.9948 7.45 0.9840 10.50 0.9730
1.56 1.0010 4.60 0.9941 7.65 0.9832 10.70 0.9723
1.69 1.0010 4.74 0.9936 7.79 0.9828 10.83 0.9718
1.83 1.0010 4.88 0.9931 7.92 0.9823 10.97 0.9713
1.96 1.0010 5.01 0.9926 8.06 0.9818 11.11 0.9709
2.10 1.0010 5.15 0.9921 8.19 0.9813 11.24 0.9704
2.23 1.0000 5.28 0.9917 8.33 0.9808 11.38 0.9699
2.37 1.0000 5.42 0.9912 8.46 0.9803 11.51 0.9694
2.51 1.0000 5.55 0.9907 8.60 0.9798 11.65 0.9689
2.64 0.9997 5.69 0.9902 8.74 0.9794 11.78 0.9684
" 2.78 0.9994 5.82 0.9897 8.87 0.9789 11.92 0.9679
2.91 0.9992 5.96 0.9893 9.01 0.9784 12.05 0.9675

g | R N vt it ind
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Cdibvnﬁon:

SOY

_Certificate of Célibgation_

Instrunent:

Type:

2" Gas Proportional Counter

Colibration Standard:

LB400O (2")

- Solution 2454-2 from EPA - EMSL--

aoY -
Status . Date Reference Document
Original Calibration: January, 1991 . - TLW 6229
Verification:
Summary of Results : o .
. Standard Efficiency = 63.57%
P-Factor = 1.573 oo N
Self Absorption Correction Table
Spline fit :
Planchet area =. 3.30 sq cm ,
T = Sample thickness in mg/sq cm = total weight/3.30 -

PPT = Self ahsorption divisor . e T
ST PPT T 'PPT T PPT T PPT
'0.00 © 1.0400 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. 3.32. 0.9989° 6.37 0.9868 9.41 0.9746
0.41 1.0314 3.45 0.9983 6.50 .0.9863 9.55. 0.9740

- 0.54 1.028S 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 0.9723
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 10.50 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 - -7.72  0.9814 10.77 0.9688
1.76 1.0118 4.81 °0.9930 7.86 0.9809 10.90 0.9682
'1.90  1.0102 4.94 0.9924 7.99 © 0.9804 11.04 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 0.9777 11.71  0.9647
2.71  1.0013 5.76  0.9892 8.80 0.9771 11.85 0.9642
2.84 ' 1.0006 - 5.89 0.9887 8.94 0.9766 11.99 0.9636
2.95  1.0002 6.03 .0.9881 9.07. 0.9761 12.12  0.9630

o e
P chadymciinng
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Certificate of Calibration TMA/Norcal
Calibraton: A ' ) " Insgument: ' . Type: ‘ _
Gross Alpha, Beta .| LB400O (2"} ‘2" Gas Proportional Counter
Callbration Standerd: ‘ ) o ' ‘
CWAm - . Solution S3/46/30 from Amersham Corporation

0S¢ - Solution SRM 4919-E from National Bureau of Standards |
Status ' Date "Reference Document
 TLW 6227

Original Calibration: March, 1990

Verification: |

Summary of Results

Tabulated Data For Efficiency and Correction Curves

100
110

120
130

- 140
150
160
170
180"
190
200
210
220
230
240
250

" Gross - % Alpha
'Alpha . In Beta
% eff. ‘Channel
28.0 35.7
22.7 . '23.3
20.5 23.9
18.5 . 24.8
16.5 25.4
15.0 26.0
13.5 26.9
12.5 27.6
11.0. . 28.3
10.5 29.4
9.5 - 30.2
9.0 31.3
8.5 32.1
7.7 33.0
7.4 34.0
7.0 35.0
6.8 35.9
6.5 36.8
6.0 37.5
5.8 38.3
5.6 39.2
‘5.4 40.5
‘5.2 41.9
5.0 - 43.1
5.0 44.9
5.0

Gross . % Beta
‘Beta In Alpha
% Eff  Channel
44 .0 0.650
43.5 0.645
43.0 0.641
42.5 -0.636
42 .3 0.632
42 .2 0.627
42.0 0.623
41.8 0.618
41.5 0.613
41.3 - 0.609
41.0 0.604
40.8 - 0.600
40.6 0.595
40.5 0.590
40.4 '0.586
40.2 0.581
40.0 0.577
40.0 0.572
40.0 0.568
40.0 0.563
40.0 0.558
40.0 0.554
40.0 0.549
40.0 0.545
40.0 0.540




Certificate of Calibration

TMA/Norcal

Caiibration:

Efficiency vs Energy

Instrument:

G1

Typa:

Germanium Gamma
Spectrometer

Callbcation Standard:

: Multi-gamma standard solution R9/10/135 from Amersham Corporation

Stétus

Date

Reference Document

QOriginat Calibration: -

March, 1989

1989 Gef(Li} Calibration, G1

Verification:

Summary of Results

" The following geometries were calibrated:

60-ml Petri Dish

'PD

2" Stainless Steel Planchet ST

Nylon Planchet
- Gamma Well Vial GW
- Small Petri Dish . SP
125-ml Plastic Jar JR
1" Stainless Steel Cup CP
3 Filter Papers FL

NY,PL

. Complete efficiency curves can be found in the above
referenced document.
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Certificate of Calibration TMA/Norcal

Colibradon: Ingtrument: . Type:
Efficiency vs Energy - G2 Germanium Gamma
Spectrometer
Calibratdon Standard:

Multi-gamma standard solution R3/10/135 from Amersham Corporation

Status Date Reference Document

Original Calibration: March, 1989 1989 Ge(lLi) Calibration, G2

Verification:

Summary of Results

The following geometries were calibrated:

Marinelli Beaker : MB
60-ml Petri Dish PD
2" Stainless Steel Planchet ST
Nylon Planchet NY,PL
Gamma Well Vial GW
Small Petri Dish Sp
125-ml Plastic Jar JR
1" Stainless Steel Cup CP
3 Filter Papers FL

1" stainless Steel Cup (0.1g) CL

Complete efficiency curves can be found in the above
referenced document.
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Certificate of Calibration . TMA/Norcal
Caiibration: tnstrument: Type: )
Efficiency vs Energy - G3 Germanium Gamma
A Spectrometer

Calibradon Standard:

Multi-gamma standard solution R9/10/135 from Amersham Corporation

Status

Date

Reference Dacument

Original Calibration:

March, 1989

1989 GeflLi} Calibration, G3

Verification:

Summary of Results

.. The following geémetries were calibrated:

Marinelli Beaker
60—-ml Petri Dish

MB

PD

2" Stainless Steel Planchet ST

Nylon Planchet

Gamma Well Vial

Small Petri Dish
125-ml Plastic Jar

1% Stainless Steel Cup
3 Filter Papers

1" stainless Steel Cup.

Complete efficiency curves can be found in the above

referenced document.

NY,PL

GW
SP
JR
cP
FL
(0. 1lg) CL

“EJ\-'\J
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‘Certificate of Calibration

" TMA/Norcal

Calibradon:

Efficiency vs Energy

instrument:

G4

Type:
Germanium Gamma

| Calibraton Stenderd:

Multt-gamma standard solution R9/1 0/1 35 from. Amersham Corporatlon

Spectrometer

 Status

Date

- Reference Document

Original Calibration:

* March, 1989

1989 Gelli) Calibration, G4

Verification:

Summary of Results

‘I‘he following geometries‘wer'_e calibrated:

Marlnelll Beaker
60-ml Petri Dish =
2"
Nylon Planchet .
Small Petri Dish
125-ml Plastic Jar

1" Stainless Steel Cup
3 Filter Papers

o1w StaJ.nless ‘Steel Cup

Complete efflclency curves can be found

referenced document.

Stainless Steel Planchet

MB
PD
‘ST
NY,PL
SP-
JR
cp
FL
(0. lg) cL

in the above

[ PRI
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Certlflcate of Callbratlon -

TMA/Norcal

Calibraton:

Instrument:

Efficiency vs Energy | G5

Type:
- Germanium Gamma
Spectrometer

cmbudon Standard:

Multx-gamma standard solutlon R9/1 0/135° from Amersham Corporatlon

Status

Date

' Reference Document

Original Caiibration:

March, 1989

1989 GelLi) Calibration, G5

~ Verification:

' Summary of Results

Marinelli Beaker '
60-ml Petri Dish.

MB
PD-

2" stainless Steel Planchet: ST -

' Nylon Planchet

Gamma. Well Vial

' Small Petri Dish-

125-ml1 Plastic Jar
1" Stainless Steel Cup

.3 Filter Papers

1 Sta:.nless Steel cup

NY, PL
GW
SP
~JR
cp
FL
(0.1q) CL

The followirig geometries were calibrated:

Complete eff1c1ency curves ‘can be found :|.n the above

ref erenced document .

.

{

cx,
2

H

)

H

i
i

i

i

|
1 :
3 5 ’. ."
i

i
b
o—m s ra s

-

49




<
S

APPENDIX 17

COPIES OF RAW DATA SHEETS
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T & - —-92

ANALYS IS REPOIRT

PAGE 1

NUctiDE  Q 0 FCI /GRAM +/— ACT ERR ZERR
\\\ 2 sigma 2 sigma
BOLS3Z 50001488 TMA # (GLB) 7115 i
TZERDO = 303.234 1992 131. 53000 GRAM Aliquot
o a0 1. 5R2E+01 . B854 +/—- 1.820) E+00 26. &Y
Cr ©i < 2. 39FE+T0 1. 0BOE+Q0 DET LIM
Mn 54 < 3.102E-01% < 1. 398E-01t DET LIM
Co 58 £ 2. 792E-01 < 1. 258E-01 DET LIM
Fe % <5, H95E~01 £ 2 5658-01 DET LIM
Co &0 < 3. 904E~01 <3, 759E-01 DET LIM
In 4% £ 7. 190E-01 < 3. 239E-01 DET LIM
Nb 34 < 3. 202E-01 % 1. 443E-01 DET LIM
RU1D& < 2. HIFE+DC < 1. 1BOE+00 DET LIM
Csia4d < 3. 394E-01 < 1. 329E-01 DET LIM
Csia37 < 3. 261E-D1 £ 1, A4FE=01 DET LIM
Euisa < 1. 207E+Q0 £ 5. 437E=01 DET LIM
Euis4 < 1. 075E+00 4 RAZE—0O1 DET LIM
Eul535 < 7. 421E-01 © o 3.343E-01 DET LIM
Ra224 1. 194E+Q0 (8. 2379 +/— 2.449) E-01 45. 5%
Th228 1. 485E+00 {a. 891 +/- 2.105) E-0O1 31. 5%
Th2a3z i. 120E+00 (3. 045 +/— 4.7463) E-0O1 4. A%
QL -3F702 LCS 00001 489 TMA # (GLS) 71153 2
TZERIY = 31i. 012 1992 1. 0000 SMPL Aliquow
K40 5. 173E+62 D 2. 330E+02 DET LIM
Cr 54 2. 424E+02 < 1. 182E+02 DET LIM
Mn 54 T 4, &SIE+D] < 2. 099E+01 DET LI
Co =8 4, OBLE+T T 1. 838E+01 DET LIM
Fe 9% < B, 823E+01 3, G7AE+0 DET LIM
Co 40 2. 027E+02 (7.1 9 +/= 32.086) E+01 33.8%
n &5 21 DLTE+DZ { 4. BOSS+01 DET i_IM
Niy 74 < 3. 5BOE+Q1 £ 1. 513E+01 OET LIM
Rui(ié < 3. 132E+QZ <1 411E+02 DET LIM
C i < 4. 753E+01 £ 2. 141E+01 DET LIM
2. 241E+02 (i.009 +/— Q.293; E+02 29. 0%
< 5. P6TE+D £ 2. &BEE+D1 DET iIM
£ 4. 183E+01 1. 884E+01 DET i_IM
7. BLA4E+FO1 T 3. 295E+01 DET LIM
< 8, 382E+01 D 3. TASE+DL DET LIM
< 5. PATE+OL T 2. 37ZE+0L DET LIM
L2 21EE+OT < 9. 98RE+01 DET LIM

Qc- 4702, (7//0"2.) pC; 27 F//; L

Co—60

Cs-137

127, (E£2)

/zstzt C*’H)

0,718 (+~3+‘_2,)
2 3’/1 (t_zz?)

Vit



TMA /Norcal

Q.C. Sample Log Sheet DﬁPLICATE SAMPLE
Gfoup No. j//S 7//{S=4 1is a duplicate of 7//4’—{
Prepared by: @;
Date: J///o 2~

Program Mgr: D LI

pCi/g+rin, * 20 % error

Q.c.# Smp# 133313;:11227’ Found ~ Added ~ Found/Added
G704 4 x40 7.405( %z?}) bFsHt(20.02)  LOFL(E 34.7})
=51 See. otuchod dufa Shrets —
Co=60 ° -
Zn=h5 -
Ca=-134 Y [ -
Ca=117 £0.149( . RO.1469 -
Ra99k 0.5248(73) 0.5379ecsy)  0.476(2% A
The228 0.3452(541})  0.6C9U(58)  OS[6 [ £ 62 1}) |
[ Y Th=232" < 07437 0.5 o5 (94,1 /-) 4,4.:,:4.\& —_

] _ 'K% ”//°/92,

Entered: [41/ Date: ////o/5) Entered: @‘ Date: //g/og'z;_

NOTE: Reference times are normally time of count (blanks) or first of
the year (spikes). If different times are used, list them below.

1
T

Comments:

M-—-—-..__.,,_,,
e o~
I e IR R e T
I .
> e u. TR —a,
— 2

i

e e .
O e e e et TR 4



C‘ e

-

T 9o~ NV -92 PAGE 2
C oL ne DPM/GRAM PCY 7GRAM  +/= ACT ERR %ERR
’ 2 sigma 2 sigma
Qc~9703  BLANK 00001490 TMA # (BLS) 7115 3
TZERD = 31i. 0B3 1992 i. 0000 SMPL Aliquot
Ko 40 5. 998E+0R 2. 6F7E+D2 DET LIM
or 51 2. 248E+02 < 1. Q1RE+02 DET L.IM
Mn 54 3. ZROE+O1 T 1. 453E+01 DET LIM
Co 58 3. 32&E+01 I 1. 498E+01 DET LIM
Fe 39 5. 285E+01 . 2. 3S3E+01 DET LIM
Co 50 3. 997E+01 : 1. 801E+01 DET LI
In &5 6. S6RE+Q1 T 2. 954E+01 DET LIM
Nb 54 3. 459E+01 1. S&ZE+OL DET LIM
RU 104 3. 096E+02 < 1. 395E+02 DET LIM
Cs124 3. B12E+01 < 1. 717E+01 DET LIM
Cst37 3. 464E+01 £ 1. 561E+01 DET LIM
Euls2 < 5. 380E+01 < 2. 423E+01 DET LIM
Eul154 < 3. 441E+01 < 1. £40E+01 DET LIM
Eu155 S &, B54E+01 < 3. 087E+01 DET LIM
Ra22é6 " 4. 94A3E+01 < 3. 127E+01 DET LIM
Tha2s < 4. 920E+01 £ 2. 216E+01 DET LIM
Thadz < 1. S05E+02 L8

. 132E+01 DET LIM

e &e9T03 L AMed = QO Ky yfrofa -

- QUC-%704 DUP #1 20001491 THMa # {(GLS) 7113 4
“OTZEROD = 303. 334 1992 135. 05900 GRAM Aliquot
R S 1. &4AE+01 (7. 413 +/= 1.7%92) E+00 24. 2%
- Cr 51 < 2. 316E+00 1. 043E+0Q0 DET LIM
Mn =4 C 3. 367E-01 < 1. 517E~-01 DET LIM
Co 58 <3 4AT7TE-GL < 1. 566E-01 DET LIM
Fa 3% < 7. E132E-01 T 3. D519E-01 DET LIM
Co A0 <5, 1928-01 < 2. 3RIE-01 DET LIH
in &5 . 1. 3011E+00 o 4. 5533801 DET LIM
Mb ¥4 < 3. A33E-01 < 1. 645E-01 DET LIM
Ruldbd o 2. 738E+00 T 1. 233E+G0 DET LIM
Csilb < 3. 824E-01 o 1. 387=-01 DET 1_IM
Cs137 7 3. 309E-01 41, A9IE=01 RET LIM
Eu1s2 < 5. 8535E-01 5 2. 639E-01 DET LIM

1} < 4. 089%E-01 - | Boor-~0t DET LIM

DA, OFEE-01 <2, 88B2E-01 DET LIM

z 1. 1HSE+O0 = /= &4, 127) E-01 78. 5%

1 : T AEAE-O /= 1.86%) E-91 54 1%
ThEER Il &E1ESQ0 7. 437E-01 DET LIM

et At < v
- A VL e v s

e 6




kb

oMbk

;Cj %Q*%%n%ww¢4u* HHEREREEEL %%***w;*%;wwﬁﬁk*ﬁ%****“%**%wﬂx«%“********************
/ity 6y G -5 JR 310.957 92 100, 38 11N 1_ 3l. 50000 R 0?6

LIBR=ARLI REF TIME= 303. 334 3?2 : o
**%%K*%w{A%Q*ﬁ.**“*%w****%**%*%**é%****“4“*#*‘6*}***m****“*******“*****é***

, P éb@%-w .
LYSIS Xm.w 2
CY

C

_ , SPECIAL ANA T T

;- PR-ENERGY-SAMMA~ BRANCH. EFF bezu coM CDR« SRR ERROR 'Pul,bﬂam

S REy FRAC AC CNT@ DECAY MOW PCT . AT TZtRu

s K 40 4. &02E-+11 DAYS LAMBD&= 1. 30&6E-12 ~ DECAY= i .90 16 ¢

Y1441 (1440.825) 0. 110000 0. 00321 0.729 2. GO1E+03 L13.28% 6. 854E+Du/

. Cr 51 2 772E+01 DAYS  LAMBDA= 2. 50iE-02 DECAY= 8. 262E-01 18 . ¢

“owsws (320, 03) 0. 102000 ©0.01434 - 0.281 2. 406E+02 s < 1. 0BOE+0C W

; Mn 34 3 125€+02 DAYS LAMBDA= 2. 2186-03  DECAY= 9.832E-01 26 €

Y owwww ( §34.82) 1000000 0.00570 0.229 . 4, 011E+01 s - < ~1.398E-Ct ©
Co 57 2. 700E+0Z DAYS LAMBDA= 2. 567E-03 DECAY= 9. 806E-01 106 _ €

122 ¢ 122.96)  0.852000 0.02804 0. 964 4. 042E+01 520 89% 1. 412E-01
w#%% ( 136.47) 0.111000 ©0.02770 0.518 1. 483E+02 < 5.880E-01
Co 58 7. 130E+01 DAYS  LAMBDA= 9. .722E-03  DECAY= 9. 285E-01 4G ¢
s#s% ( 810.75)  0.990000 0O.00587 0.198 3.409E+01 s . < 1.258E-0i

“ Fe 59 4. 440E+0L DAYS | LAMBDA= i.554E-02  DECAY= 8. 881E-01 &6 €
#ex4 (1099 22) 0. 565000 0.00434 0.143 & 651E+01 3 < 2. 545E-01

¢ *EEs (1291.56)  0.432000 0. 00373 - 0,142 L. QO4E+02 = < 3.871E-01 ¢
Co 40  1.921E+03 DAYS LAMBDA= 3. 408E-04 ©  DECAY= 9. 972E-01 - 4G o

¢ 1172 (1173.213  0.999200 " 0. 00408 £ 0.124 3.035E+01 s60.80% 1. 043E-01 g

 w#w# (1332.48)  1.000000  0O.003&2 0. 185 3.120E+01 s < 1. 759E-01 ©

¢ In 65 2. 420E+02 DAYS _AMBH 2 841E-03 . DECAY= 9. 785E-01 18 S €

N oesEx (1115 52) 0. 307500 . 0428 0.201 @ 252E+01 s < 3.239E-01 -

¢ Nb %4 7. 414E+0& DAYS LAMBDA= 9. 349E-08  DECAY=. 1. 000E+00 36 _ c

Vomwws (B7L10) 1000000 0. 00544 0.230 4. 212E+01 s < 1. 443E-01
wwss (15730700 0 1.000000  0.00308 - 0.092 2. 993E+0! s £ 1. 026E-0:

Y Ry10& 3. ATOE+02 DAYS  LAMBDA= 1.889E-03 ° DECAY= 9. 857E-01 416 : <
w#ws (421807 0.097500 0. 00753 . 0.253 3.395E+02 s < 1. 1BOE+00
##es {1050, 10)  0.014500 0. 00453 0.177 2. 694E+03 s < 9.363E+00
I 130 B 0D40Z+00 DAYS . LAMBDA= 2. 621E-02  DECAY= 5. 178E-01 96

, ®#®ss (354 50)  0.820000  0.01272. - 0,277 2. 654E+01 s < 1.7S6E=01 ¢
Baill 3. 9E1E+03 DAYS ~  LAMBDA= 1. 741E-Q4 DECAY= 9. 987E-01 106 ,

, wEes (2745 30 0 0.073000 0.014654 0 0.366 2. 9S4E+02 s < 1. 013E+00 -

©os#¥s (302,70} 0. 195000 0. 01512 0.373 1.258E+02 = < 4. 316E-01
##sx (355905  0.5621000 0.01300 0.372 4:414E+01 s £ 1. S83E~-0I

o REes { 383.70)  0.094000 . 0.01215 .0, 329 2. 879E+02 s < 9.871E-01
Csi34 7. 531E+02 DAYS . LAMBDA= 9. 204E-04 . DECAY= 9. 930E-01 9¢
wss% ( 475 30} 0.013000  0.00989 0,289 L. 948E+03 = < 6. TIBEFOO
wewx (S04 &0) Q980000 © 0. 00724 .G, 223 3. 425E+01 s < 1. 1B82E-Ci
wwww (775,800 0.880000 0. 00592 . 0.233 % 432E+01 5 _ . & Bdgave-o1
Cs137 i, 10ZE+04 DAYS ~  LAMBDA= & 290E-05 . DECAY= 9.995E-01 36 :

rEwed { A61. &4 Q851000 0. 046718, - 0,262 - A 257E+0L s < 1. A48FE-01



Tobee

2 4. 921E+03 DAVS LAMBDA= 1.438E-04 = DECAY= 9. 9895 Q1 43¢

Euis
122 121,78} Q. 254000  §. 02804 0. 964 - 1.356E+02 s20. 83%__ 4, 449E-01
344 ¢ 344.31} 0245000 0. 01340 : Q. 270 3.9ﬂ05+ollsab 16% 2. 822E-01)
g%t ( 778.87) 0. 120000  0.00611 0.243 3. 318E+02 s < 1. 13BE+Q0
wgae (P53, 36) G. 132000° 0. 00493 0.207 3:.187E+02 5 = < 1.093E+00
#wixs (1112.04) 0124000 0. 00429 . 0.229 4.303E+02 s < 1. 475E+00
wguE (1408.02) 0. 198000  0.00343 G. 195 2.874E+02 s < 3. 855-01
Euisd 3. 105E+03 DAYS  LAMBDA= 2. 232E-04 DECaY= 2. 983E-01 ;gg,,,ﬂ———-*
122 ¢ 123. 07} 0. 390000 002805 0. 966 8. 825E+01 s2Q0-8%9% 3. 02BE-01L
. w723, 26} 0. 202000 0. 00658 0.238 1i.795E+02"3 < 6. 15BE-01
sewes{ 8732.18) 0 0.117000 0. 00544 .. 0.216 3.398E+02 s < 1. 1A&6E+00
#&%i (1004, 75) - - 0. 1700GC - 0. 00473 Q. 170 2. 120E+02 s £ 7.275E-01
#ie s \1ﬂ74 49y © 0.33&000  0.00373 Q.179 1.411E+02 s <  4,842E-01 .
Euls3 i. 812E+03 DAYS - LAMBDA= 3. B25E-04 DECAY= 9. F71E-01 &G -
wHewn { 34, 543 0. 220000  0.023453 0. 437 S.080E+01 s < 2.776E—91.L
zw% {105, 30) 0. 200000 0. 02723 0.532 $.73CE+01 s < 3.343E-01
Talaz 1. 150E+02 DAYS = LAMBDA= &. 027E-02 DECAY= 9. 350E-01 336
#E#x ( 67.80)  0.410000 0. 014464 0.4651 9.535+01 s < 3.420E-01
##wx { 100.10) 0.144000 . 0.02701 0.591 1.521E+02 s < 5. 454E-01
#4#% (1121, 303  0.358000 0. 00426 0.2564  1.728E+02 s - < 6. 199E-01
#H#% (1189.05) 0. 166000 0. 00402 0.170 2. 545E+02 s < 9. 130E-01
##us (1221, 40) 0.277000 0. 00392 0.208 1.911E+02 s < 4. 854E-01
s#¥E (1231, 01) 0. 117000 0. 00390 0.147 3.227E+02 s £ 1. 157E+C0 €
RazZza 5. 851E+05 DAYS LAMBDA= 1. 185E-06 DECAY= 1. O00E+00 486
185 ¢ 184&4. 1O} 0. 040000 0. 02394 0. 433 4.727E+02 s37.70% 1. 419E+QC ¢
#xws ( 242.00) 0. 978000 0. 01399 "0.588 3.94BE+02 s < L. 3=°E+“u
waes { 351, 98) 0.39300C 0. 01313 . 0.480 9. 309E+0} -
- 5810 { 509.32) 0.484000 0. 00778 . 0.592 1.57GE+0T s22. 76%4__ 5. ¢
© 1208 (1207, 50) 0.004800 0. 00398 - 0,103 3. 42ZE+0 T&B%  1.857E+01 ™
Th228 & 997E+02 DAYS . LAMBDA= 9. 921E-04 DECAY= 9. 325E=0—340 — ¢
239 { 208, &2 0. 448000 0. 01928 - 1,479 1.939E+02/ 315. 73% 4. 4F1E-01
#aws { 583,17 0. 287000 . 00812 : 0.333 1.429E+027 3 <r 4. 933E-01
. Thagz S. 113E+12 DAYS LAMBDA= 1. 35&4E-13 DECAY= 1. COCE~+QQ 41¢ €
##sw (338 40) 0. 104000 0. 01381 0.396  2.795E+03 s £ 9 STRE-0
Fii ¢ 911.10) 0. 250000  §. 00521 ©0.192 1. 473E+0Z s47. 20% 5'°4°E'OI)€
#5425 [ F68.90). Q. 130000 0. 00430 Q0.224 3. 04CE+02 s TF I U4 TE*00
2. 571E+11 DAYS LaMBDA= 2. 6%4E-12 ©  DECAY= 1.u03E+oo 346 €
143.78). 0. 132800 0. 02732 0.5&0 1. 345E+02 s < 5. 293E-01
i85, 72} G. 540000 . 02398 0. 453 3. 494E+01 s37.70% 1. {98E-OL
205. 31} 0. 050000 0. 02206 " 0. 488 4. 424E+02 s S| 515£+oe’€
R pebro I SR R T T (
; ' - C
;i i
! - i
~ | .
| (




e DAL s

239, U791

( g6 3630 H ﬁ?-‘ﬁ-*ﬁ-*w%n‘-**ﬂ-**#***-ﬁ'*****1{-***%*ﬂ-*?%ﬁ-*****?*#*******?*#***?***********f _—‘

7113 0 68 L - 6-3R 310. 967 00 38 MIN - 131.30000 GR; - OZaa

s.LuR—H‘Qx..I RE'—'-' 4 TI ME= \.,03 aBﬁ- c5-3 . AR ¢
34 :i-w-k--k-ci--n-*-‘*i'r-k%-n-{ -st-i(--n--ﬁ--n-w-kw i*‘***w******é**w*w#**w‘k*w-\-d-x'#wﬂ'w-kw'k*?w**'ﬂ*'ﬂ'*{’*‘k*ﬁ*#*

( HEEEREETSE "t“““ff‘»‘wﬂ' si--*-n-wk-s(--zr-!t--a-*-,i-w«%a-é'r-kww*w*?ww%w*ﬁ*?-rvr*w**-‘éﬂ-w £ w#*‘k*‘k%**'ﬁ'*#*?*** .

¢
& .

# Group. ... ..., el ... 7i13 # Time of rounf : . 310. 967 19FTEFTEEE
¢ * Sample. .. .. ... ... ... .00 000 L% Reference GMT. .. ......303.334 1992 * ¢
# Elemant, ... 0. ..., e % Elapsed ftive Tm.......... 100. 5833 +
# Typa code....... S e e uL: *‘Dead'Tima Peso .o - 0.0146547 =
g ® DD S ..U .ie.... BO1932 % Background GMT... ... 306.070 1992 «
" # Geomairy., detector........... JR-5 # Standard GHMT...... ... 305.308 1992 =
% Aliquot. .. ... S ... ....... 131.5 ¥ Days since TO..,.[.p ..... © 7. 633697 *
qo % Unit af Aliquot......... c.... GRAM-% Time an.......... 15:12 PST  S~-NQV =
. % Dats Sheat Unifts........ PCIL /GRAM # Time off. ........ 14653 PST S5—NOV =
4‘Llnrdrg.;f..;,w.: ....... L., ARLI % Cale Time......... 04:20 06—-NOV-72 =
(»%%4%%»4444*&***4*qu**4«%**&*****—****4?%¢***é%*}**g*a*é**ﬁﬁ%**«*******4*** €
% Slape......i..... ... 1.00432 % Width slape..... A 0. 001925 # ’
# Intercept......:...... ;.;‘—q 44963 # Width affset............. 5.148355 =
L% X=E%2 TERM.. ... ..... 0. 187234812E-06 # Sensitivity............ . €
¢ NP: 07, 671076, GEP .. 20 PEAKS . a '

. **%ﬁ**%*ﬁé*%**%ﬁ*****%*****ﬁ**%***#******w******%%*#***%***#**4************* ¢
YU PKOIT. ENRG‘L"FT WD BKGND FWHM AREA‘ CHAN . CPM ERR EFF K FIT '
i 5 14.3 19 32 21 B.2% & 451 23.8 4.48e+00 5.40.017 0O &.30
¢ 2 9 37.8 19 3% 130 8. 25 v,129;. 47.2 1.28E+0C 14.30.323 4 0.0Q0 €
: 3 0 762 80 190 250 2. 30 7 85 5 F.42E-01 33.3 1.99 0 0.Q0 “
4.0 F2.5 3 7 - 1&5 142 0 32 101.7 3. 14E-01 44.9 2.59 0 .G.00
( E 0 122.2 129 7 g8 2.70 F7 131.3 T &LAE-QL 2¢.7 2.80 0O 0.90C ¢

: s O 18%.2 188 12 157. 2.70° . 44 174, 0 & 39E-C1 4C. 6 2.40 O (.00
70 239.3 243 12 110 2. 5& 197 247.% 1.9&8E+GC 13.3 1.92 O 0.00
‘ g O 2935 300 < 80 1.97 = &1 303.2 & 11E-01 21.0 1.538 O 0.00 €
L ¥ O 344.3 349 7 &3 2.28 27 352.4 2.70E-C1 36.2 1.34 O 0.900
10 0 352.1 2358 4 28 2. 44 - &1 360.2 £.02E-01 12.1 1.31 O 0.00
¢ 11 0 519.3 312 13 96 2. 64 . 62 517. &7 5. 15E-0L 29.80.923 0 0.00 ¢
- Z2 0 5838 388 8 19 2. 7& 30 590.8 2. 985E-01 34.10.813 ¢ 06.G0 y
12 ¢ A09.3 512 11 24 2.33 - b& 414,44 & 54E-01 20.4G.779 0 ©0.00
( 14 0 FaAL. 7 744 46 4 1.5 . 12 748.¢ 1. 19E-01 45,30.4646 O (.00 ¢
3 C FLLT  FLL 9 12 2,17 23 21i7.0 2. 33E-01 38.406.325 0 0.00 :
, 1 O 2892.2 772 & . L4 2,38 12 974. 4 L 19E-01 47.00.492 O Q.00
¢ 17 0O 1011, 3 1012 10 5 1.18 14 iQ1s.4 1. 35E-01 45.30.470 O G.00 €
™ i3 O L1724 1173 9 - 12 1.98 15 1176.7 1.54E-01 48.90.410 O G.0Q0 :
19 ﬁ-liC%.B LEIO 7 .8 1. 31 11 L2i2. 3 1. 06E-01 4£5.30.398 0O .00
. PK IT - EMNRS LEFT WD BHGND. FWHM AREA CHa&MN CPM ERR EFF K FIT
St 20 144009 1459 12 S 7 2052 F7 O144632.% 7 4AFE-0L 12.506.382 0 G 00 C
e kit r““k¢vk**(“4*w*%“*%w4v¢* T 5
C O OBACKARDUND INFO. 7115 - GLE i : 310. 987 22 F— 3 BG DATE 306. 070 2

R 3F 4 S S e R e 'u"lvr"‘"ﬁ- R -k -xi--ca-*ﬂir%**%-a—*%*ﬂ**-ﬁ-%%?#-**ﬁa‘(-sH(--n-w.rs‘i-ﬂ-{- eI M S I SRR A S R R

3 ° . r
R e = e Y BACKEROUND—————— v y=—————NET v b
EMERGY CPM ZERROR ENERGY CPM  ZERROR . - CPM %ERROR
; § . . Y . I
- 2. 30 3. 5142 44,87 . 92.00 0.2524 Q.40 © 0. 2619 858. 11R -
185 23 T, 6392 40, 34 186,00 0 18585 14 94 Q. 4527 57.70
. oans 2z LLRAZT 13, 24 238. 50 £ 2882 14 15 1. 4745 15.73 ¢
b29s. 50 boalil 31,03 0 295 20 0.0345 490, 30 0.57$c 32. 37
AL b 020 t9.i2  351.90 ©. 0771 I 43 0. 5249 22,15
o B2 2154 29. 73 51100 0.5055 7 19, . 5§ 1100167 85R
$57. 51 rPE% 34, 13 - 583. 10 0. 0&78 24. 34 7 2307 45. 44
SO G 537 20. 45 509. 30 0. 0432 26,22 )

. 59915 22. 74




2324 38. 34 . 1920 47.20 @

?L1. [} . 1,10 0.0404 38.828 G

95@.;5 9.1193 46.96 «  9&8.90 0.0292 82.99 0. 0901 &7.70
1172 35 0. 1539 48.93 1173. 20 ©.0301 0.00 0. 1239 &0. 80
1450, 74 0. 7468 12.51 1450.80 0.0274 36. 11 0.7292 13.23

2 PEAKS REJECTED BY BACKGROUND

BHEBLEERRATRFAEARFT R EZT R RS 4‘*'}*i‘-ii"'"4&*-31--5-%ﬁ%%%*%*%***%*%*%***%*%%ﬁ%%i&***%%*****%****;

INTERFERING ISOTOPE ANALYSIS 7115  GLS 1 310,967 92 &~ §
e 3 s‘i %***4#%ﬁ**%*w-ﬁ-%**#%w%*%*%“%#w?*?*%*%*******1&-4’-****?4***-ﬁ-ﬁ-*“*******-ﬂ-&* -
RAZ2é 509.32  ©. 4840 CALC FROM REF PEAK
| e e PEAK— ——————y v=—CALCULATED-—v . y=————NET=m—mm=mms ’
ENERGY  CPM DRPM XERROR ~ ENERGY. CPM CPM . %ERROR
295, 50 0.577 181. 9 32. 97 295.20 -0.4971  0.0795278.i2 R |
352, 14 0.525  101.7 22.15 35196 0,8092  °  -0.2843-74 43
50%. 50 o. 592 156.8 22. 74 $09.32 0.5915  <-reference peak->
1208, 33 0. 106  3579.1 &5.77 1207.50 0.0030 0.1035 &7.68 §
TH228 238. 62 0. 4480 . CALC FROM REF PEAK | P
vommm - ——PEAK e v v==CALCULATED——v v NET v
ENERGY  CPM DPM ZERROR . ENERGY  CPM CPM  ZERROR g
239, 34 1.6475  194.8 15.73  208.62 1.4745  <{-raference peak—>
523, 81, 0.231 -~ 98.9 45. 44 583.17 . 0.4543 . -0.2337-356.73 R @
ac2ze 911.10 0.2500 - CALC FROM REF PEAK
Ve e P E AR - s v==~CALCULATED——v -  wv—————NET &
ENERGY CPM DRFM  ZERROR. ENERGY  CPM . CPM  ZERROR .
Fil. 44 0.192 144. 3 47.20 _9 .10 Q. 1220 “-reference peak-> <
4%, 15 0.090  122.2 &7.70 | 948.90 Q. 1080 .. ~0. 0178%%unes R
BIZ14/¢B214 RATIO - 1. 5415 E+00+/= 8. 25% o . B
WT BOT U233 3, 178320 +/- 62, 03%. DAUT - | : €
RGT SEMT DaTa rPDM NP: [7, 671923107045, 87X TGO 6STOR 075 .
GLE WRITES THE FOLLOWING TO NP: ({7, 4718YDCSVTOZ. DAT B
T115=QROUP 1=SAMPL =EiM  GLS=TYP
o={RW - O=LRA - ARLI=LIBR

JLYKTL PARAMETERS
JELYKTL READ

GEADET i
' Old Effs replacad {Ffarcad) .
EFFICIENCY FILE MP: (23 41GELIOSJIRG. EFF 38
Effs fatched 332.000 90 : it
FETOH CAL LINE ’ , : ‘ , i
_ Cal line fetched303. 208 1992 S '-&'.._Lﬁ:“:;::::’":'f:;:;:.:::t;::::.":.’f}:;;::;- w- - {’.’j i
C BRG FETCH ROUTINE GETS BG FOR 204, 070 1992 IERR= O T
SP ANE : A ‘
FETCHING SPANF e : ¢
WHUTR CALLED N o ' : : -
HDR WRITTEN IN , : - s §Y
IRTTIL : ;
\,

PRI UPDATED




\

e

- GC USED IN DATA
|

£ 7113 i GLE RUN AT 310.267/19%92
; C BACKGROUND FOR GELI DETECTOR S OF 30&. 070/1972
| ENERGY CPM ERROR EMERGY CPM ERROR ENERGY cPM ERROR
H2.0 0. 0000 8. 00 3i1.0 G. 50535 7.1¢ 1125. 3 0.01i44 20.21
| 2.0 0.2324 g. G0 383. 1 0.0478 36.44 1i732.2 G. 0301 0. Go
143. 0 G, 0G0O0 g. GO A03%. 3 0D.06622 26,22 1238. 1 9.0213 G. GO
i35, 0 0. 1363 15,94 &41. 4 3. 00060 0. 0C 1332. 53 0.0192 1i. 48
i?8.0 0. 0421 . 00 727.2 G. Q549 0. 40 1377.7 0. 0000 Q. 60
' 2358 02882 14, 156 3446.0 G 0319 29 17 144G.8 0.0374 3&6.11
a27%. 0 G.OOOO 0. 00 8560, 4 Q. 0000 G. 00 15856. ¢ 0. 0000 . 00
293.2 0.0343 40.30 Fit. 1 9,0404 38.88 1571i.3 0. 0262 G. 0G
338. 4 0. 0490 0. 00 ?48.9 0.3292 82.9% 1727. 6 0.0194 0. 00
35i.9 92,9771 2i. 41 1001. 0 0.0C153 Q. Q0 1764.5 0.0173 4. 00
GELI STANDARD EFFICIENCY QC FOR DETECTOR G- 3 GN L1/ &/792
HIGH RADIUM ZSTANDARD LOW RADIUM STANDARD
v MORMALLISED ¥ - LENGTH IN NORMALISED % LENGTH IN
" GMT YEAR CPM ERROR MINUTES . GMT YEAR CPM ERROR MINUTES
235. 141 ?2 1.1337 3.034 10. 0. 060 0 0.0000 0.000 Q.
o 249, 263 ?2 1.1248 3.215 10. i93. 7256 20 1.0656 17.337 &3.
256,273 72 11268 3.828 13. 201. 776 20 1.002&68 7.798 28.
263. 254 22 1.1184 3.438 21. 2867. 734 0 0.9958 17. 344 100.
. 270.268 ° 92 1.1224 2Z.290 i1 143, 266 i $.9923 3. 560 34.
V277,220 2 1.1318 3 427 i1, i61. 682 21 1.09272 1.613 1z,
284, 197 ?2 1.122% 3.729 LS. i62. 972 1 1.0385 1.386 14.
( 271. 288 g2 1. 1256 3. 289 i1. i80. 971 1 1. 08&8 2. 4679 22.
© 298, 267 F2 101128 3211 10. 207. 973 i 10647 2.084 i1.
305. 308 72 1.1147 3,143 11, 213. 834 2?1 1.1437 10.867 44,
- "AVERAGE 1. 1235 &. 007 AVERAGE 1.0531 G. 050
w.
CALLIBRATION LIME FROM STAND&ARD FOR G- S OF 305. 308 22
- ENERGY= -2 5495624 + 1.0043198#CH + 1.872481E-Q74CH#%2
S FWHM =8QRT( 5. 1484 + O, GO1IF2S#ENERSY) (CO680= 2 777}
EFFICIENCIES FOR CEOMETRY JRS CALIBRATED 33,000 15990
EMNERGY EFFC# EMERGY SFFC* ENERGY EFFC#® ENERGY EFF ENERGY EFFC#*
33.0 0.700% 110.0 2Z.7080% 17Q0.0 2.340#% 400 0 1.17u* 1200.0 0. 400%
50,0 1.200% 120.0 2.800= 200.0 2. 250% 3500.0C G.9240% 1500.0 O, 323%
B85 QO 2.240% 130.0 2.800% 220.0 2.090% 400.0 O.790% 2000.0 0O.245%
0.0 2.95%0% 140,06 Z 780% Z50.0 1.530% B0C.0 (. 593% 2500.90 0. 198%
100.0 2,700+ 130,080 2700+ 350.0 1.320% 1000.Q 0.475% 3000.0 Q. 147*
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%&ﬁ'%-’-*"--‘é-” *ﬁ***-&‘-s“-‘--’;‘ﬂ-**”*%*
15 68 2

LTBR AQLI’ REF'TIME— 3

PR~ENERGY-- BRANC!
KEY FRAC
K 40 4. 602E+11 DAYS
##33# (1460, 83) 0. 1100GC0
Cr 1 2. 772E+0L DAYS
s#%s ( 320.03) 0. 102000
. Mn 54 3. 125E+02 DAYS

wHEE 834.83)  1. 000000 -
Ca 58 7. 130E+Q1 DAYS .
#®ie# ( 810.748) 0. 990000
© Fe 5% 4. 450E+0L DAYS
Cooawwsr (1099, 22) 0. 543000
wase (1291, 56) 04432000'

Co &O 1. :1£+03 DAYS
1174 (1473, 21) 0. 999200
1333 11332, 348) 1.000000
In &5 2. 440E+02 DAYS
wEEs (11135, 22) 0. 507300

414E+0& DAYS

Nh 74 7.
#aes { 871.10) 1. 000000
wree (1573.70) 1. 000000
" RULGH 3. 70E+02 DAYS
waen (421, 80) 0. OF74600
5462 &41.20) Q. 000150
{105G. 107 0. 014500

e

I (3t 3. Q40=+00 DAYS ,
#»#ed { 3464, 3Q3 . Q.-8200C0
Bat1l3 3. P81E+03 DAYS
wxen { 274 30} 9. 073000
Fodrst 202, 79 0. 198000
s 355, 90) 0. &21000 -
#xws { 383,703 0. 094000
Czil4 . S31E+02 DAYS
wxwr {475 30 0. 015000
#xse (S04, 50) 0. 980000
FH#ss ( TR5.H5O)

[ "f:'E “t 04 DA‘:"-
S i 34 } 3. 301 i 1000

#. £1E4G3 DAYE
T3 Q: 254000

s
r\_is

‘L

O.BBOQGO

LIS T
2 C
11.‘»52

3
. -4&

SPECIAL ANALYSIS

@7*******

ab/?

EFFICIENCY  CPM CORR DPM - ERRGR PETE Li
FRAC -~ CNTG DECAY  NOW PCT AT TZ
‘HBD . 504E-12 = DECAY= i.000E+00 16 iy
00353 - 0.201 5. 173E+02 s < 2. 330E+02
LAMBDA= 2. 501E-02  DECAY='1.000E+00 16 ¢
Q. 01685 0.451 2. 624E+02 s < 1. 182E+02
LAHBDA= 2.2{8E-03  DECAY= 1.0GQE+Q0 2 €
0. 00422 . 0.290 4. 661E+0L s < 2. 0995+uf
AMBDA=" 9. 722E-03 ° DECAY= 1.000E+00 4¢ €
0. 00441 0.259 4.081E+01 s < 1. aass+u1
LAMBDA= 1. 354E-02 DECAY="1.000E+00 &G €
0..00472 0. 235 B.823E+01 s . < 3. 974E+01
o;oo4oo 0. 162 9.37SE+01 s £ 4, 223E+01
LAMBDA— 3,5085—94’ DECAY= 1. 0Q00E+00 46 ¢
4. o044z 0.959 2.170E+02 s13.55% 9. 776E+01
u.ocasa 2. 786 027E+0“L 16. 90% ~ 9. 129E+01[ ¢
LAMBDA= 2. 841E-03 DECAY= 0COE+00  1e o
0. 00445 0. 232 '1.067E+O= 5 < 4 GO5E+01 ¢
i AMBDA= 9. 349E-08  DECAY= 1. OOOE+00 3G’
9. 00594 0.213 3.580E+01 s. < 1. 613E+0L @
0. 06326 0.118 3. 623E+01 5 < 1. 432E+01 *
iLAMBDA= 1. 989E-03 DECAY= 1. OOOE+OO 41e N
0. 00843 0.259 3. 132E+02 £ A11E+02
0. 00795 1. 514 1.271E+06 14 50% 5. 723E+G5
' 0. 00495 0.277 "3.867E+03 s < 1. 742E+03 (,
LAMBDA= 8. 621E-02 DECAY= 1.00CE+00 9G _
0. 01473 0.4G0 _ 3. 307E+01 s € 1.490E+01 ¢
LAMEDA= 1. 741E-04  DECAY= 1.000E+00 106
0. 01951 4.425 2 qoa=+o” 5 < 1. 31o:+n<»(
0. 01781 0.484 1.386E+02 s < & 232E+01
0.01512" Q. 422 4.497E+01 s £ 2. 02&E+01
0. 01392 0. 370 2.825E+02 s < 1.272E+02 ¢
LAMBDA= 9. 204E-04 DECAY=" 1. JCOE+00 96
0.01114 L 389 2. 326E+03 s . < 1.088E+03
0. 00873 0.338 ' 3.947E+01 s < 1. 778E+01
0. 006654 0.273 4. 753E+01 s < 2. 141E+01
LAMEDA=S 4. 3 \
0. 00794
_LAMBDA= 1. 438E-04 DECAY=' 1. GOCE+00. 48G
3. 03943 0. 598 3.9&47E+01 3 < 2. 688E+01




(,-\: .

il il

- w#ws ( 344.731) O, 245000 . _404 1.0S52E+02 . 73QE+01 ¢

. 015464 0 1 3 < 4
. #uwx ¢ 778.87) 0. 1200C0 - 0. 00668 0.245 3. 049E+02 s ¢ 1, 373E+0Z
CEEER ( 963.34) - 0. 132000 - Q. 00540 0.214 2. 000E+02 s < 1. 351E+02
###% (1112.04) 0. 124000 0. 00447 Q.254 &.2395E+02 s < 1. 980E+02
CeEdE (1408, 02) . 198000 0. Q0366 0.211 2.913E+02 s < 1. 313E+02
Euisa 2. 105E+03 DAYS . LAMBDA= 2. 232E-04 DECAY= 1. DQOE+Q0 48¢ ¢
gHux {123, 07) 0. 396000 0. 03923 0. 840 4. 183E+01 s < 1.B884E+0i
< ogwes { 723026 - 0.202000  0.00723 Q.251 1i.720E+02 s < 7.749E+01
#E#% { 373147 0. 117000, 0O, 00595 0.224 2. 2i4E+02 s < 1. 448E+02
#eus (1004, 75) 0. 170000  O.00518 0.275 32.130E+32 s < 1. 410E+Q2
Lwwad (I274)49) 0 0. 336000 9. 00406 0. 148 1. 08BLE+02 s < 4, BIZE+O1L
Eut35 . 1.812E+03 DAYS ' LAMBDA= 3. 825E~04  DECAY= 1. Q00E+Q0 &€
gk (86 54) 0. 320000 0. 04364 _ 0. 846 4. L2BE+01 s < 2. 085E+01
##w% ( 105. 30} O, 200000 0..04218 0.617 7.214E+01 s < 3. 29SE+01
TaiB2 1. 150E+02 DAYS LAMBDA= &. Q27E-03 DECAY= 1.0QC0E+00 336 ,
#EE% (&7 B0} 0. 410000  0.04383 0.703 2.912E+01 s = < 1. 742E+CIL
##ee (1000107 - 0. 144000 0. 04279 Q.658 1. 0&7E+02 s < 4:807E+01
##ex (1121.30) . 0. 358000  O. 004483 0.249 1i.350iE+02 s < 6. T761E+01
wi### (11899, 05) 0. 1846000 0. 00436 0.216 2.982E+02 s < 1. 343E+02
waws (1221, 40} 0. 277000 0. 00424 0.177 1. 350&6E+02 s < b, 7BEE+G1
o wEE% (1231 01) 0. £17000 0. 00421 0Q.216 4. 395E+02. s < 1.980E+02
RazZzé 5. 831E+05 DAYS LAMBDA= 1. 185E-06 DECAY= i.Q00CE+00 48G
w##s (124, 19} G. 040000 0. 02913 3.558 4. 7846E+02 s < 2. 156E+0Z |
wewd {242, 00) $. 078000, . 0.02226 : Q. 499 2. 862E+02 s < 1, 289E+G2°
#xse ( 351 %46 0. 393000 . 0.01531 0.421 7.003E+01 s < 3. 154E+01
- owExs (609, 32) 0. 484000 Q. Q0886 Q. 350 8. 362E+01 s < 3. TGEE+GL
Th228 hH. FETE+02 DAYS LAMBDA= 9. 9215-04 DECAY= 1.000E+Q0 316
s (238, 427 0. 448000, 0. 02269 , 0. 535 . 267E+01 s <r 2. 372E+01 |
< Ews® (533, 17) 0.287000 Q. 00906 ©0.331 1.272E+02 s < 5. 729E+01
- Thas2 5. 113E+12 DAYS = LAMBDA= 1.35&4E-13 DECAY= 1. Q00E+0Q0 418G S
w¥w% { 333.40) 0 0. 104000 Q. 01594 0. 427 2. 577E+02 s < 1. 161E+02
wews { P11 107 0. 250000 . 0. 00570 0.316 2.216E+02 s < 9. 982E+01
0.254 2 < 1. 420E+02

#HEE ( FHE. FQ) 0. 150000 2. Q0536 133E+02 s
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_ WB{35HH,

T TP ) ***%*w***n.“”

. e I T e,

BT . sHrEER *******w*é*f***********4**44*****x*w“”
‘7113 ©oGLS 2,- - G- JR 311012 92 100.13;MIN 100000 S OBQ
. LIBR=ARLI REF TIME= 311 o012 92 - A
§¢%¢%ﬂ***'*#x#ﬁ“*w*****%*%*ﬁ%w***w*w***wvw*a*f%**2*%***ﬁ***w*w*****#*%*****
A S R R ﬁ%k*ﬁw%ﬁ****ﬁk%**ﬁ*ﬁ***é*w*ﬁ*ﬁ&x*w**%*}?*#*4***4************%#*éé ¢
FOATOUD. L 7113 % Time of count 311 0121992 % - _;
# Sampla. i ... 2 # Refarence GMT........ 311. 012 1992 = ¢
¥ Slement. L. L. P P # Elapsed Live Tm........ ... 100. 1333 +
# T pn'ugaei .......... e e e e GlLE # Dead Time Pct....... e 0. 331785 +
# LD, LU . QC-9702 LCS # Bacikground GMT....... 307.022 1992 = (
# Geamatry, defactaor........... JR—-1 # Standard GMT......... 310. 781 1992 =
# Aldquot. . .l "1, # Days since TG .........+.. e Q.0 =
® Unit of Aliquet.............. SMPL # Time on......... . 14 17 PSl S-NCV # §
# Data Bheet Units........ PFCI /SHPL %'TimE’0¥F...ﬁ ..... 17:58 PST 5S~-nNOV =
® Library. .. .. S S........ ARLI % Calc Time......... 05: 14 O&6-NOV-92 #
HFED «%A%»*q%****a**%x%w*¢4n&w*****aﬁw*kan*w*k*?*44&*«4&*4*4*ﬁ*w*a*4*w*w*k* (
C®% Slope. ..., _,...; 1. 003744 + Width slope...... e C. G04017 +
# Intercept. . ..... oo, L -9.2931 % Width offset........... .. 9. 56B0OES . *
% K@EeZ TERM.......... 0.104514683E-0& # bEﬂSlﬁlVltg .......... e & = (
NP 07, 571080, GGP . o - 7 PEAKS _
B R L R e S L ¢
CPK IT ENMRG LEFT WD BKEND FWHM AREA CHAN CPM ERR EFF K FIT
i1 3 13.9 . 1933 ‘32 3. 83 344 23.1 5.45E+Q0 4. 70.01& O 3,17
2 3 3i. 2 i? 33 300 4. 49 - 377 40.5 1.77E+Q0 22.20.184 O .00 (
3¢ Z29.4 244 9 82 1.53 = 37 247.8 3. 67E-01 351.0 2. 286 O 4,930
£ 0 5113 315 9 46 3. 25 17 518.7 1. 71E-01 846.6 . 1.04 O .00
S0 a2 1 H62 13 &2 4,00 i34 468.82 1. 54E+00 14.20.801° O 0.0C ‘
s 9 11739 1172 15 13 5. 58 P8 1178.7 9. .79E-01 13.30.443 0O 0£.-00
T8 1333 2 1327 17 21 3. 39 g1 i337.2 8.09E-G1 14.30.3%0 O G.G0
t

**#****4%******“******************4#%*******%é**%*%****%*“*#*****#*%***“*“%é4*
BACUGROUND -INFQ 7115 GLS 2 311. 012 92 6~ 1 BG DATE 307. 022 72

*%“f‘-wé*w%"‘**ﬁ'**“*ﬂ'***************“*****{‘*****“"*************4******%***"‘* ** *4*4‘
N ._AK-—; —————— v y=——=—-BACKEROUND————~~ Vv Ymmem e NETmm—my
ENERGY - CPM ZERROR. - EMERGY  CPM %ERROR CPM  %ERROR (
23940 © 0.3670 51.04 - 23840 0.1778 22.39 0. 1893101. 20R
511,34 Q. 1709 86. 63 . 511.00 0.4919 8.86 -0. 3210 48. 05 ;
g%, 10 15475 14,23  561.40 0.0283 0.00 1.5142 14, 50
173,93 0. 9787 13.28 1173.20 ©.0201 O0.00. 0. 9586 13.53
1333215 08087 14.30 133250 0.0230 &9. 10 0.7857 18.90
2 PEAKE REJECTED BY BAC KSROUND | R |

v“v“*ﬁwf**#“**«a&q4*#&%¢%+&“¢¢4#6“4*&*%4*%¥**%%w*%****éfﬁq&a%4**%*%4**#ﬂf'
FEQlNU ISOTOPE ANALYSIS 7115 GLS 2 . 311,912 92 6- 1
TR "Qﬁ**‘*ﬂﬁw**%#*ﬁ%*%w*********#**49%?**444?**4**%**46***#%ébh*w%?%é*?éQ

. (
RGE SEMT DATA FROM NP: [7, 671923107491, .6TYX “ - T GSTOR OBO
GLE WRITES THE FOLLOWIMNG TO NP: [7. 4713YDCSVUTOZ2. DAT (
71i5=GROUP - 2=8AMPL =ELM = GLS=TYP )
U=LRW , O=LRA ARLI=LIBR -
JiowTL PARAMETERS L ' ' ~
ELYITL. READ SN 62
4 ZfFfs replaced {(forced?
B CY FILE NP L23, 41GELIQLJ
£s5 fet

zhed - 33.000




FETCH CaAL LINE
’ Cal line fetched310. 781

. BRE FETCH ROUTINE GETS B& FOR

SEANF
' FETCHING SPANF
WHDTR CALLED
HDR WRITTEN IN
G8TFIL
PUFIL UPDATED

1992
307. 022 1992 IERR=

O

T e,




C

Ry
Y

UL
QC USED INM DATA RFDUL&%UNBD

5

TSAMPILE 7115 2 GLS RUN AT 311.012/1992
BACKGROUND FOR GELI DETECTOR 1 OF 307.022/7199=2
ENERGY cem ERRQOR ENERGY CPM ERROR ENERGY CPM ERROR
62. 0 0. 3147 Q. 0Q 311. 0 0.491° 8. 84 1120.3 0.0235% G. 00
92.0 0. 486453 0.00 383. 1 0.0641 4%9.77 1172.2 0.0201 0. 00
142. 0 0. 0807 0. 00 809.3 0.0532 10.71 1238. 1 0.0171 0. 00
1856. 0 0.24046 24.11 s541.6 0.02835 Q. G0 1332. 3 0.0230 4%2.10
198.0 0. 0&%6 0. 00 727.2 0.036% Q. 00 1377.7 0.0272 0. 00
238.6 0.1778 22.39 844. 0 Q. 05839 0. 0C 1461.0 0.13539 16.94
27%.0 0. 0000 0. 00 3560.4 0.0114% 0. 00 13846. 0 Q. 00Q0 Q.00
293. 2 0.03%959 Q.00 F11. 1 0.0810 26.34 1391.0 0.0301 0. 00
338. 4 0. 0238 Q. 00 ?68. 92 0.G290 Q. 00 1729. 6 Q. 010% 0. G0
391i.%9 0.0871 49.2%5 1001. 9 0Q.0177 0. 00 1764. 3 0.0339 49.3¢
GELI S5TANDARD EFFICIENCY QC FOR DETECTOR G- 1 ON 11/ 6/92
HIGH RADIUM STANDARD 1.OW RADIUM STANDARD
NORMALISED % LENGTH IN NORMALISED X% LENGTH IN |
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES
286. 012 22 1.0490 3.4672 i1. 121. &80 2 G.I942 2.816 69.
289. 185 2 0.9990 2. 6295 21. 197. 845 2 0.9834 1.693 23.
291. 264 72 1.0281 4. 5669 10. 234. 820 22 .1.0004 1.735 i3.
297.712 P2 0.9578 2. 600 10. NG 240, 879 92 G.9937 1. 467 18.

. 300. 678 ?2 0.9486 2.303 10. NG 247. 724 72 Q. 727 2. 961 i1,
302. 733 72 0.9620 3.233 i4. NG 296. 251 g2 0.9850 4,.7%3 13.
303. 036 72 1.04835 2. 588 14, 280. 200 g2 1.0064 1.922 22.
305, 703 2 1.0410 3. 007 10. 294. 709 g2 0. 9629 4,149 14
307. 832 22 1.02946 34693 10. 302. 739 ga 0.9701 Z.117 20.
315, 781 g2 1.048% 2. 886 10. 303. 048 g2 0.9%9485 1,124 11,

AVERAGE 1.03492 0.018 AVERAGE $.9883 0.0C14

CALIBRATION LINE FROM STANDARD FOR G- & 0OF 310. 781 ?2
ENERGY= -2, 2923097 + 1.0037440#CH + 1. 045168E-Q7#CH»##2
FWHM  =3QRT{({ 2. 6481 + Q. 004Q18%ENERGY? (CO&0= 3. 874

EFFICIENCIES FOR GEOMETRY JR1 CALIBRATED 33. 000 1990

ENERGY EFFC# ENERGY EFFC® ENERGY EFFC# EMERGY EFFC* ENERGY EFFC#
553.0 4.380% 110.0 4,130% 170.0C 3.130% 400.0 1.330#% 1200.0 Q. 432#
52,0 4.380% 120.0 32.970% 200.0 2.720% S0CG. 0 1.Q4&C# 1300.0 0. 343#
30. Q0 4.380% 130.0 3.820% 220.0 2. 470% 4&00.0 0.880% 2000.0 0.255%
3.0 4. 330% 140.0 3.450% 2850.0 2.1&0% 86GC.0 0.4680% 2500.0 0. 202#
1006, 0 4,280+ 150.0 3,450 3250.0 {540+ 100G. 0 O.520% 3000.0 Q. ia8%

P )
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r

wEEx (1099, 22)

L

‘ﬂ

- , £l

4%%6%#****%§#%¥#w*%***
7115 © 6LS 3

LIBR=ARLI REF »IHE— 3
o de 3 E *%*w*"#ﬁ'ﬁ-**"***'ﬂ-

| ”73“

-;!‘-

..-..:. ‘( A_—:?—i

*r* GD #

ENERGY: “A'hﬁ
KEV R

» BRANL;‘
FRAC

4 60ZE+11 DAYS

B XE L14QL 551 WﬁIIGGQO

.7/2E+U1 DAYS
03‘ 0. 10200C0

Cr 51 2
wHFE 2

Mn 34 312 SSE+0D DAYS s
#%7+ (834.83)  1.000080
Co S8 . 130E+C1i DAYS
##wx { 810.75) 0. 990000
Fe 59 4. 450E+01 DAYS

0. 5465000

wkas (1291.56)  ©. 432000

Co &0 1. 921E+03 DAYS
gedx (1173.°21) . D, 999200
wees (1332, 48} 1. 0D0OCO
Zn &5 2. 440E+02 DAVS
wH#w (1115, 327 G. 307300
Nb 94 7. 414E+0& DAYS
wwsx ( 871, 10) i, 000000
rewr (19573, 700 1. 0Q000D
Ru10& . 6TOE+02 DAYS
prse {621 80 3. 097500
C###s (1050.10) 0. 014500
I 131 _-8.04OE+OO DAYS
#eas (364 50) szouuo
Baild 3. 9BLE+0T DAYS
wges (278,300 0. 075000
srex ( 2302.70) 0. 194500
#Hed 355, 90 _'.:)_ &L21000
wRed { 333, 701! 3. G400
Csi3 7. 521E DAYS
wews { 475301 0. 0150480
wEws ( 504.50) 0. 980000
795.80)  0.880000

5137 1. 102E+04 DAYS
ik © g '4; """""

ﬂ 8351000

mulnd 4. BZ1E+03 DAYS
weew (121, 78) 0 G, 254000
Aot N 2 -ll,

ﬁ
1.083 92 : S e
*#w*4?**“*%*?%**#*“*****#4%%***** S S i a ] L Ty

éw /AT IE

344. 311 g, 245000

**ﬁ~

‘
2363

il
T
11

. 083

s

-3.‘
e

100. 40

Clal ANALYSIS

EFFICIENCY

FRAC

LAMBDA= 1.

G; 01866

CPM CORR
CNTG DECAY

SO&6E~12

0. 00353 0. 232
LAMBDA= 2. 501E-02
0. 01685 0. 386
LAMBDA= 2. 218E- 03

0. 00622 0. 201
LAMBDA= 9. 722E-03

0. 00641 Q. 211

" LAMBDA= 1. 554E-02

0. 00472 Q. 139

0. 00400 0. 206
LAMBDA= 3. 402E-04

0. 0044Z 0.179

0. 00368 0..155
(LAMBDA= 2. 34iE-03
0. 004465 0. 135
LAMBDA= 9. 349E-08
©0.005%5& - 0. 207

0. 00326 0. 092
_AMBDA= 1. 889E-03

0. 00848 0. 256

Q. D045 0. 210
LAHBDA= 8. 621E-02

7. 01473 Q. 369
LAMBEA=‘£.74'E 04.

G. 01951 0. 386
0. 01781 o, 424

0. 01512 0. 345

5. 01392 0.3233
LAMBDA= 9. 20 'E—od‘

0.01114 0. 322

0.'00873 -0, 271

0. 00654 0. 219
LAMBDA= &. 290E-05

0. 00734 0.23
LAMBDA= 1. 4386-04

0. 03943 0. 539

0. 354

' DECAY=

DECAY=

)]

g)grm
i1 3=

MIN

087

Con el

4% ******—&%******%*ﬁ#ﬁ%% AR AR KRR ST S

IiOOOOO g

OPM ERROR - PCI/SMPL -
NOW CPCT AT TZERQ
DECAY= 1. GOOE+00 1G

3. 98BE+02 s

2. 932E+03 s

DECAY= 1. OOOE+GO
’2.¢SSE+02 s

1. 2156+02 =

3. 884E+01 s

2. 541E+02 s
DECAY= 1. QOCE+00

L. 925E+03 s
3. 164E+01 =
3.812E+01 s

3. 454E+01 =
i.uGUE+QO

01 s
1

~ {0 ~
Ulflﬂ

A
E

Cnu

-+

W

1. 300E+QG

<r 2. 69TE+02

2. 24RE+02 s < 1. 012E+02
DECAY= 1. (QCOE+00 28
S a. 2&5*01 s T 1. 453E+0i
DECAY= 1. DOOE+00 48

3. 324E+01 s < 1, A9BE+0i
DECAY= 1.0Q0E+Q00 &G

5. 225E+01 s £ 2. 353E+01

1. 192E+02 ¢ < 5. 370E+01
DECAY= 1. 00QE+00 48

4. 053E+01 s £ 1. 82&E+01

3. 997E+01 = - 1. 801E+01
DECAY= i.000E+00 1@

&. SO2E+0L s £ 2. 954E+01
DECAY= i.00Q0E+00 36 _

7. 349E+01 s < 1. 542E+01

2. B3QE+01 s . < 1. 275E+01
DECAY= 1. 000E+00 416

3. 096E+02 s < 1.395E+02

1. 321E+03
. 376E+01

1. 188E+0Z
5. 471E+01L
1. 75QE+G1
1. 144E+02

8. 670E+02
< 1. 42TE+01
- 1. 717E+G!L

1. 0COE+00 ~33 05

1. 561E+01

413G
L 2. 423E+G1
- 4. 151E+G1

™~ O

-

7]




( 779. 87 a.
¢ 343.2&47 0.
(1112, o4 Q.
{1408. 02 O,
3. 105E+03 DAYS -
{ 123.07 3, 390000
{ 7R2.245) 3. 202500
{ 873.1d) 0. 117000
(1004, 753 0. 170GC0
(1274, 49) . 336000
1. 8i2E+03 DAYS
{ R86.34} 0. 320000
( 105. 30: Q. 200000
1. 130E+02 DAYS
{ &7.80) 0. 410000
{ 100, 10 Q. 144000
(1121.30) 0. 358000
{1189.03) 0. 146000
(1221.30) 0. 277000
(1231. 01) 0. 117000
5. 951E+05 DAYS
( 185. 103 . 0. 040000
{ 242,007 0. 9073000
( 351.54) 0. 392000
{ &D9. 32} 0. 484008

S, FEFE
{ 238. &)
{ 583.17)

. Ui3E
{ 338. 40:
¢ Q1L 19)
{ F6E.70)

052 DAVS

Q. 448000 .
0. 287000

DAYS
. 104600

. 1500GG

AU

"

. 230000

Eﬁ

—

0. 005940 -
0. 00447
Q. 9G346

LAMBDA=
0. 03923
9. 00723

0.-00895

-
=.

3. 00318

C0..00404

LAMBDA= 3.
0. 04364
0. 04218

LAMBDA=

. 04383
8. 04273
3. Q0463
0. 00436
0. 00424
0
A

O

. 00421

LAMBEDA= 1.
0. 02913 .

¢. 02236

Q. 01521
0. 00864

o~
L)
.

LAMBDA=
0. 02249
0. 00506

. 00668 -

=

0. 228

Q. 215

. 180
. 138

o0

LJ
TR
I
I +

4

. 857
. 290
. 188

.22

OO o0

ie]
J
Ui
m
!
£

oo
[
N
o -

o
-l
~
imi
|
L

. &0
. 402
. 145
160
12

. 208

Nl el

OO0

133E-0&

Q. 504
0. 429
0. 432

0. 291

LAMBDA= 1. 3¢

0. 01594
Q. Q0_70.

- 0. 00536

D

D

D

o

D

O s D

D

R P 0

b 3R e L0 B

. B45E+02
. 024E+02
. 104E+QZ
. 173E+02

NIV VN LN
Mmoww o

CaY= 1i. QQOE+Q0
.541E+0L 3

. F85E+02
. 5FBE+02
. 405E+02
. 234E+02

nou nn

ECAY= 1. 000E+0Q0
4. OBBE+01 s -
&6. 854E+01 . s

ECAY= 1. QO0E+0Q0
. 390E+01
. T&TE+OL
. 727E+01
. 205E+02
; H07E+02
229E+02

[T1]

Pl*FJﬂ]{lu
[V, T T VLI

ECAY= 1. 0COE+QQ
. 327E+02 s
- 318E+02
. 179E+01
. P43E+01

Mmooy

ECAY= 1. 000E+00
4. 920E+01
1. 192E+02 =

m

“CAY= 1. 000E+Q0
. 072E+02 =
. BOSE+02 3
. 380E+02 s

< 1. 282E+G2
< 1. 362E+C2
< 1. 398E+GE
< 9. 798E+01
186
< 1. b40E+GL
< 8. 944E+01
< 1. 2i5E+02
< 1. 083E+02
< 3. 5&0E+G1
&6 .
< 1.841iE+GL
<. 3.087E+01
323G
< 1. 527E+01
< 4, 39FE+01
£ 3. 931E+01
< 9. 933E+01
< 7. 240E+01
£ 1. 05E+0Z
438G
< 1, 949E+QZ
< 1L 134E+G2
< 3.234E+01
< 3.127E+0%
316 ,
< 2. 21&E+01
< 3. 370E+01L
41G .
< 9. 332E+01
< 8, 132E+01
< 1, Q72E+QZ

.
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i ]l‘ " g e ¢
Palasgh . 100z o o ~ o,
‘“%«tP*%#xﬁ”4**4**#*%**%*4%*#******& e RE R L e R b
7145 68 3 8-1 JR 311083 92 100.60 MIN 100000 SM 087
LIBR=ARLI REF TIME= 311.083 92 o ' L
B R X L= LR S X X R A Y ) w%%*%*%*#***%*%***%*%**#**ﬁ***********%*
B R SR R %”***ﬁ%*&*%**w***“**%w%%*%*?%“***‘*%*****“*‘*%*“***********
BOSPGUR. . L e e e 7113 # Time of count - 311.083 19922 =
¥ Sample. ... Lo 3 # Refarence GMT........ 3511.083 1992 *.
# Element. .. ... ... % Elapsed Live Tm............. 100.6&6 #
¥ Type coda........... .. ........ LS8 # Dead Time Pc%............ 0. 494559 =
#OID. Lo QC—-9703 BLANK # Background GMT......... 307.022 1992 =
% Gsoaometry, detector.......... U OJR-1 % Standard GMT.... ... .. 215.781 1992 +
B oAliquat. . ... L L we.:... 1. # Days since TO..... e e e e e .. 0.0 =
# Unit of Aliquet...... ... ..... SMPL % Time on........ .. 17:59 PST S5-NOV #
# Data Sheet Units........ PCI /GMPL # Time off..... ... 1940 PST  S-NOV +
FOLLDTATY. . o e ARLEI # Calec Time...... .. 06: 28 346-NOV-F2 #
| RIS RS I A S SRR R O R R S R SR SRR O R S R AR AR RS
* 5] e e L. 003744 # Width sloape.......... ..., 0. 604017 *
* Intercept................. =% 2931 % Width offset............ . 9. 568065 *
* n4w2 TERM. . ... .. L. 0.10451683E-04 # Sensitivifty.............. .. .. 4 =
NP: L7,&73087. GSP - 3 PEAKS ‘
B30 63 2 B 2600 3890 40 4 26 I3 PR S0 26 26 36 5 6 S 4 H 30 536 R 3 S IS AR B S S B R 3 S S R 30
PYL IT  ENRG LEFT WD RKGND FlyHM AREA CHAN cPM ERR EFF K FIT
0 1&. 5 19 20 131 5. 32 - 57 25.7 5.74E+00 4.90.027 0. 0.400
2 0 59. 3 A4 13 235 4. 91 _20 648.7 1.94E-01166.3 4.38° @ 0.06G0 ¢
3 Q0 38L& 367 9 36 2852 23 36%. 35 2.28E-01 53.3 1.49 O .00
4 0 3113 310 17 .33 463 47 51 & 4. 462E-01 22.2 1.04 3 0.00
5 o 1451, Q 1457 13 -0 4. 24 22 1464.5 2, 19E-0Q1 32.20.2353 O 0.00 €

R L R e e T L L e A
BACAGROUND INFQ 7115 Cels 3 311.083 92 G- 1 BG DATE 3G7. 022 32
FE9E 0 436 SO0 40 4 A6 I S0 B 2R R 2 JE ST S A SO I T S SR R R A H RS R F RN RF RS

Ve e = B E AR = e "y —————BACKGROUND——————v v NET———=v €
ENERGY CPM  %ERROR - ENERGY CPM  Y%ERROR CPM %ERROR
511, 27 0. 4620 22. 14 511,00 9.4%19 8.36 Q. 1701 89. 99R €
1440, 94 0. 2187 32.18 1441, 00 0, 1359 14. 94 © 0.0&28119. 42R
2 PEAKS REJECTED BY BACKGROUND : : o

PRI R KR LSRR SN -‘-’r-ﬁ‘**%*%-’:%?*% »H *‘é*%***%***%*ﬁ-*%%**ﬁ*ﬁ***%‘*ﬁ'*%***ﬁ'**%*%ﬁg

TIMTERFERING ISOTOPE ANALYSIS 7115 GLS 3 311.083 3?2 G- 1

FHoofl At % F*k**%*w**ﬁ%ﬁ**ﬂ-*1"-1{—w1\--*i--"-~‘1~"--”f-%*4 *%*4‘%**%*%*****%*%*%****%ﬁ*****%****%****%i&%t.
NOME  FOUND : L CoN

RGT GENT DATA FROM NP: 07, 571923108201, 37X - TG GSTOR 587 ¢
GG WRITES THE. FOLLOWING 7O NP:L7. 573GYDCSVT . DAT

L 5=2ROUP B=SAMPL =E1_M e —
O=_RYi O=1_7a AR I=LIBR ik
JLHATL PARAMETERS. : $
JELVYKTIL READ ‘ i

SEODET . - . .

ild Effs rTeplacad {(forcad) ) i&'
EFFICTENCY FILE NP: (29, 41GELIQ1JRO: EFF : i
' S6f5 Fetched 23000 90 N
FETIH Al LINE ‘ “ e sl

‘ Cal i;in‘r 1992 Ll 67
GRi SETCH ROUT 307. 0Ra 1992 IERR= 0O

5P AN

FET '{.LN':




PELTLL

AIRNE N

C WHDTR CALLED
© HDR WRITTEM IN

PHFIL UPDATED

C ' T e



C

¢

TN

'

Qs USED

BACKGROUND FOR

IN DATA RED

’
¥

TR

jdw

n’” q i,

B e ﬂ‘ i ﬁww 7
TION OF SAaMPLE 71

GELI DETECTOR i

ENERSY CPM ZRROR EMERGY CPH
a2. ¢ 0. 3187 Q. 00 511.6 0. 4919
2.0 0. 44645 G. Q0 583. 1 0.0641

142 0 0. 0BQ7Y7 .00 609.3 0.G53z
1840 O 2408 24011 651, & 0O.0282
198. 6 0. G&54 9. 06 727.2 0. G345
238. 4 01778 2239 846. 0 G. 0637
27%2.0 9. 0000 3. Q0 860.4 0©.01i4
295. 2 0. 0398 0. 00 ?1i.1 $.30810
338.4 (0. 0238 G. GO 48. 2 0. 0270
351.92 ©.0871 49.25 10Q1. 0 Q. 0177
GELLI STANDARD EFFICIENCY GC F

HIGH RADIUM STAMDARD
NORMALISED % LENGTH IN
SMT YEAR CPM  ERROR MINUTES

284. 012 P2 1.0490 3.672 11.

28%. 184 72 ©0.9990 2. 4625 21.

27?1. 2654 72 1.0281 4. 5469 10.

297. 712 92 0.9578 2.&00 10. N&

303, 678 2 0.9484 2.303 10 NG

30z, 735 2  Q.962CG 3.233 i4. Ne

303, 434 ?Z  1.0485 3.588 14

20%. 708 F& 0 1.0410 3.9007 13,

307, &332 2 1.02%95 3695 10,

314, 731 72 1.0489 2.884 18,

AVERAGE  1.0349 0.9018

CALIBRATION

T Y
ENERGY=

LINE FROM

=2, 293097 +
Fli= =8QRT1?

STANDARD FOR G- 1

1.0037440%CH + 1.

9. 64681 + 0. OC4018#ENERGY )

7 GEOMETRY JRL

ENERGY
110. 0
120. 0
136C. O
140, O
180. 0

EFFCs
. 130%
A
. B20%
L 530
. 350

[V I Y SOV O AV

CAaLIBRATE
ENERGY
17G. 0 3.
200.0 =2
226.9 =2
=220.0 32
35¢. 0 1

3 3

&l.5

RUN AT 311.083/1992

OF 307.022/19%92

ERROR

8. 86
Q.77
13.71
0. Q0
Q. 09
0. Q0
Q. ag
5..94
3. QG
Q

ENERGY CPM ERROR
1120.3 0.0238 0. 00
1173.2 0.0201 0. 00
1238.1 0.0171 0. 00
1332.5 0.0230 42.10
1377.7 Q.0272 0. 00
1461. 0 Q. 1359 16.94
1384. 0 0. 0000 0. G0
15921. 0 0. 0301 0. 00
1729. &4 0.90108 0. 00
1764. 3 0.0332 49.31
R 6- 1 ON 11/ &/792

GMT YEAR

i2i. 6890
157. 843
2346. 820
2490. 379
247. 724
256, 251
280. 400
2R84, 709
262, 73°9
203. 048
AVERA

(CO60=

EFFC# ENER

120% 404G,
2. 720% 300,
L A470# 600,
2. 140% 800,

. 340% 1000,

R

NO
?2 G
@2 0O
72 1
72 0
7z 0O
72 0.
%2 1.
P2 0
22 0
g2 0O
GE O
81

3.8
199G
Y

Q i
o 1
o 0O
¢ &
g &

ADIUM STANDARD
RMALISED %  LENGTH IN
CPM ERROR  MINUTES

L9942 2.816 4.

. 9824 1.693 23

. 0004 1.735 15.

L9957 1.4667 18.

. 9273 2. 961 1.
9850 4.793 15.
00&64 1.922 22,

. 9629 4. 149 14,

9701 2,117  20.

. 9945 1.124 11,

9883 Q. 014

92

75)

EFFC* ENERGY  EFFCx

4’3"‘)&

. 330= 1200.

g Q. 432

. 060% 13Q0. 0 0. 343%
.880% Z00Q.G 0. 255%
&350+ 2300. 6 0. 203=
$. 520+ 30030. 5 0. 148=

-,

.

—~—~
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L~ >
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[

<
[

ENERGY
1é&.
351.

S5

gl g

0 -t s

¢

BV ]

0

cPM A
3.
Q.

GL : GSTOR 087 * -

ERR COMMENT
74 &£.9
22 B0 3 e e
REJECTEDR PEAKS
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LI 0.0 Th228 . L Laid40 Ruldé Na 22
0.
Q.
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19 29.

~f)

e
AN ST T e e

C

€

-~

()

Pt



© PK-

;: jg«@ﬁmhl WM

kkkikkki:4:kk*kkkki:*kk#}tk**k**k****kkkkkkkk*kkk*kkkkkk*k*kkkkkkkkk*kk*k*k*k#kk e
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—

© 7115 GLS 4 G-1 JR-311.154 92 '100.22 HIN  135.05000 GR 090
CLIER=AELI REF TIME= 303.334 92 o
Kkkhkkkkhhkkkk kkkkkkkkkkkkkkkk*k#k*kkk*kk%k**kkkkkkkkkkkkkkkk*kﬁ;%%:kkkkkk ¢
L P69 o (- (P
| . SPECIAL ANALYSIS : ‘ S —
ENERGY-GANMA  BRANCH  EEEICIENCY CPM CORK DEN ERROR  PCI/GRAM €
KEV ERAC ERAC  CNTG DECAY.  NOW PCT AT TZERO
K* 40  4.602E+11 DAYS LAMBDA= 1.506E-12  DECAY= 1.00QE+66- 15 ¢
1461 (1460.85)  0.110000  0.00353 0.862 ’u.u23£+oazg1° 0% 7.414E+03]
Cr S1  2.773E+01 DAYS  LAMBEDA= 2.501E-02  DECAY= B8.224E-01 16 . ¢
kkkk ( 320.03)  0.102000° 0.01685 0.442 2.572E+02 s < 1.043E+00
Mn 54  3.125E+02 DAYS  LAMBDA= 2.218BE-03 -~ [ECAY= 9.828E-01 28§ ¢
kkkk ¢ 834.83)  1.000000 = 0.00622 ©0.278  4.469E+01 s < 1.517E-01
Co 58  7.130E+01 DAYS LAMEDA= 9.722E-03.  DECAY= 9.268E-01 43 L
kkk% ( 810.76)  0.990000 0.00641 0.276 4.351E+01 s ¢ 1.566E-01
Fe 59  4.460E+01 DAYS LAMBDA= 1.554E-02 DECAY= 8.856E-01 664 ¢
kkkk (1099.22) 0.565000  0.00472 0.249 9.344E+01 s ¢ 3.519E-01
kkk% (1291.56)  0.432000  0.00400 0.219 1.264E+02 s < 4.760E-01
Co 60 - 1.921E+03 DAYS . LAMEDA= 3.608E-04  DECAY= 9.972E-01 46
kkkk (1173.21)  0.999200  0.00442 0.300 '6.797E+01 s 2.274E-01
xkAx (1332.48)  1.000000  0.00388 0.271 6.992E+01 s < 2.3396-01 ¢
Zn 65  2.440E+02 DAYS  LAMBDA= 2.841E-03  [ECAY= 9.780E-01 14
kkkk (1115.52)  0.507500  0.00465 - 0.315 1.335E+02. s < 4.553E-01 ¢
Nb 94  7.414E+0G DAYS  LAMBDA= 9.349E-08  DECAY= 1.000E+00 3G -
xkk% ( 871.10)  1.000000 0.00596 .  0.294 4.933E+0l s . < 1.645E-01 ¢
Akkk (1573.70)  1.000000  0.00326 0.144 4.423E+01 s - - ¢ 1.475E-01
- Rul06  3.670E+02 DAYS  LAMBDA= 1.889E-03 - OECAY= 9.853E-01 418 ¢
S11 ( $11.80)  0.205000 - 0.01035 0.282 1.328E+02 79.73% 4.496E-01
kkkk ( 621.80)  0.097600  0.00848 . 0.301 3.644E+02 s < 1.233E+00
kkkk (1050.10)  0.014500  0.00495 0.219 3.050E+03 s ¢ 1.033E+01 ¢
I 131  8.040E+00. [IAYS LANBDA= 8.621E-02  DECAY= 5.095E-01 96 :
xkkk ( 364.50)  0.820000 0.01473 0.451 3.733E+01 s < 2.444E-01 ¢
Eal33  3.981E+03 [AYS  LAMBDA= 1.741E-04 DECAY= 9.986E-0l 108 = §
xkkx ( 276.30)  0.075000  0.01951 0.501 3.426E+02 s < 1.144E+00 (
Akkk ( 302.70)  0.196000  0.01781  0.474 1.358E+02 s < 4.534E-01
kkk% ( 355.90)  0.621000 . 0.01512 0.539 5.736E+0l s ¢ 1.916E-01
xkkk ( 383.70)  0.094000  0.01392 0.330 2.518E+02 s < 8.411E-01 (
Cs134  7.531E+02 DAYS LAMEDA= 9.204E=04  DECAY= 9.928E-01 95 s
kkix ( 475.30)  0.015000 0.01114 "0.349 2.089E+03 s < 7.019E+00 {
kkkk ( 604.60)  0.980000 0.00873 0.450 5.256E+01 s < 1.766E-01
kkx% ( 795.80) 0.880000 - 0.00654 0.272 4.725E+01 s < 1.587E-01
Cs137  1.102E+04 DAYS  'LAMEDA= 6.290E-05 ' DECAY= 9.995E-01 ~8B ™ 71
kkkk ( GBl.64)  0.85L000  0,00794  0.302 4.4G7E+0l s ¢ 1.491E-01
EulS52  4.821E+03 [AYS LAMEDA= 1.438E-04 DECAY= .9.989E-01 486
kki% ( 121.78) . 0.254000  0.03943 0.792 7.904E+01 s . < 2.639E-01




-

Akkk ( 344.31)  0.245000
411 ( 411.13)  0.020000
kkkk ( 778.87)  0.120000
kkkk ( 963.36)  0.132000
kkkk (1112.04)  0.124000
kkkk (1408.02)  0.198000
EulS4  3.105E+03 DAYS
kkkk ( 123.07)  0.390000
511 ( 511.20)  0.000600
. kkkk ( 723.26)  0.202000
kkkk ( 873.16)  0.117000
kkkk (1004.75)  0.170000
kkkk (1274.49)  0.336000
EulSS  1.812E+03 DAYS
kkkk ( 86.34)  0.320000
kkkk ( 105.30)  0.200000:
Tal82  1.150E+02 DIAYS
kkxkk ( 67.80)  0.410000
kkkk ( 100.10)  0.144000
kkkx (1121.30)  0.358000
Akkk (1189.05)  0.166000
kkkk (1221.40)  0.277000
kkkk (1231.01)  0.117000
Ra226  S.831E+0S DAYS
kkkk ( 186.10)  0.040000
kkkk ( 242.00)  0.078000
kkkk ( 351.96)  0.393000
609 ( 609.32)  0.484000
1764 (1764.50) 0.166000
Th228  6.987E+02 DAYS
239 ¢ 238.62)  0.448000
S11 ( 510.69)  0.076600
kkkkx ( S83.17)  0.287000
Th232 5.113E+12 DAYS
kkkk ( 338.40)  0.104000
781 ( 782.00)  0.004700
Akkk ( 911.10)  0.250000
969 ¢ 968.90)  0.150000

0.01566 0.523
0.01292 0.176
0.00668 0.356
0.00540 0.286
0.00467 0.264
0.00366 0.22
LAMEDA= 2.232E-04
0.03923 0.837
0.01036 0.282
0.00723 0.347
0.00595 0.291
0.00518. 1 0.297
0.00406 . 0.204

LAMRI'A= 3.8323E-04

1.363E+02
6.805E+02
4.443E+02
4.017E+02
4,566E+02
3.047E+02

=3 4
64.83%

=3
5
S
S

- . o,
Sy Sy

DECAY= 9. 983E-01 48

5,473E+01 s
4.533E+04
2.380E+02
4.188E+02
3.377E+02
1.493E+02

79.732

-
RN
-

v,

muuwn

DECAY= 9.970E-01 GG

€

4.552E-01
2.272E+00 €
1.483E+00
1.341E+00
1.52SE+00
1.018E+00

¢
1.829E-01
1.514E+02
7.952E-01 ¢
1.399E+00
1.128E+00
4,989E-01

2.126E-01 €
2.882E-01

&
1.746E-01
4.105E-01
6.012E-01 €
1.120E+00
6.212E-01
1.515E+00 €

2.023E+00 €
1.390E+00 -

7. l9uE 01

0.04364 0.887 6.334E+01 s <
0.04218 0.727 B.614E+0l s <
LAMBIA= 6.027E-03 DECAY= 9.340E-01 334G
0.04383 0.897 4.992E+01 s <
0.04279 0.723 1.174E+02 s <
0.00463 - 0.285 1.719E+02 s <

0.00436 0.232 3.202E+02 s .
0.00424 0.209 1.777E+02 s <
0.00421 0.213 4.334E+02 s
LAMEBDA= 1.185E-06 DECAY= 1.00Q0E+00 4306
0.02913 0.707 G6.064E+02 s 5
0.02236 0.727 4.168BE+02 s R4
0.01531 0.622 1.034E+02 s

0.00866 0.639 1.373E+0F s :
0.00290 0.104 157E+402 62.87%
LAMEDA= 9.921E-04 DECAY= 9.923E-01 316G
0.02269 1.044 1.027E+ .06%
0.01037 0.282 3.547E+0 77 3%
0.00906 0.404 1.553E+02 s .
LAMBDA= 1.396E-13 DECAY= 1. 000E+00 41
0.01594 0.511 3.08lE+02 s

0.00666 0.188 5.996E+03 49.634
0.00570 0.318 2.230E+02 s <
3.00536 0.142 1.770E+02 s564.97%
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3.452E-01
- o) 0 ,
5.2218-01 ¢

1.028E+00 ¢
L000E+01

7 437E-01

5.904E-01 €
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kkkkkkkkkkkkkk#kkkk*kkkkk*kk*k*kkkk*k*#k**kkkkkkk*kk%kk*kk*%kkkkk*k%ﬁk%*k**%ﬁ

7115 GLS 4 . G-1 JR 311.154 92 100.22 MIN: 135.05000° Gk~ 0903 ¢
LIBR=AKLI KEEF TIME= 303.334 92
kkkkkkkkkkkkkkkkkkkkkkkkk*k**k*k**k*kkkkkkkkkk*kkkkkkkkkkkkkkk*kk*k**kkkk*k

¢
k*kkk+kkkkkkkkkkkkkkk#kkkkkkkkkkk*kk*kkkkkkkkkkkkkkkkkk*kkkkk*kkkk**k*k*kkgﬂ-“
BrOUDcassascancasnnenveoneess 7113 % Time of count 311.154 1992 %
SAMPleecanmunsosvasnonsncenennseas 4 5 KReference GMI........ 303.334 1992 % ¢
Element..acicenesansenanannannneaas *k Elapsed Live Tmacvancune. 100.2167 %
TYPE COd@uneencanenarennnsanne BLES & Dead Time PCtuveeeeeeenes 0.677238 %
Il cvniaesnacananeas GC-9704 DUP #1 4 BRackground GMT....... 307.022 1992 %
Geometry, detector...ceeecee... JR-1 % Standard GMT....vce.e 310.781 1992 &%
AliquUotecereanecnsnasnnanae 133.03 A4 D3ys since TO0uiaeaececanae 7.820709 %
Uit of AliquUObtaeeewseeceeeses GRAM % Time Ofeewcee-... 19241 PST 5-NOV £ @&
Iata Sheet UnitSe...eu.. PCI /GRAM % Time off......... 21122 FST S~-NOV %
Libraryaceaaueancenanssaconaase ARLI % Calc Time....c.... 08122 06-NOV-92 %

AAAKARARAAKARARARARARKKARAARAKAKKRAKAKAKARARARAAKRARARARAKAKAAARARARARAAAARAKA ¢
A SlOpPCecennvcnsncannnavsas 1.003744 % Width slope.ccceceraseas. 0.004017 %
# Interceplt.icececscsnannanee =9.2931 k& Width offsetuicecacncnceass 9.668065 %
A XA%k2 TERM.eevaeaess O 104416835 06 % Sensitivity.cecvacecneraasncenne 4o % ¢

NPiL7,671090.GSF 13 PEAKS
KAKKKRKAAKRKKARKRAAARRAAAKARRRRARARKKKRRRAXAKRAAARAAAKRRRRAARAKARARRAKARARAKAK KK ¢
FK IT ENRS LEFT WD BKGND EWHM AREA CHAN CPM ERR EFF K FIT
1 6 14.2 19 23 97 3.90 621 23.4 6.20E+00 4.90.017 0O 2.73
2 6 27.5 19 23 190 5.90 116 36.7 1.16E+00 22.10.125% 0 0.00 ¢
3 0 39.9 44 9 281 2.46 ~ 68 49.0 6.81E-01 46.60.381 0 0.00
4 0 76.1 80 13 553 3.98 125 83.1 1.25E+00 39.7 4.38 0 0.00
3 0 239.0 242 11 130 2.06 . 122 247.4 1.22E+00 22.9 2.27 0 0.00 ¢
6 0 400.4 403 13 98 8.45 21 408.2 2.07E-01107.9 1.33 0 0.00
7 0 41l1l.1 418 6 47 1.89 18 418.8 1.76E-01 64.8 1.30 0 0.00
8 0 311.3 G311 18 86 1.69 78 918.8 7.74E-01 28.5 1.04 0 0.00 €
9 0 609.1 606 19 83 4.08 71 616.1 7.13E-01 36.40.868 0 0.00
10 0 780.9 784 7 16 1.44 19 787.2 1.88E-0l 49.60.669 0 0.00
11 0 968.9 972 8 31 2.71 17 974.5 1.71E-01 54.00.338 0 0.00 ¢
12 0 1461.0 1455 18 0 4.26 102 1464.5 1.02E+00 9.90.333 0 0.00
13 0 1764.2 1764 10 1 1.91 . 14 1766.5 1.38E-01 45.80.293 0 0.00

¢
AARAKARAAKRAAARKRAAARAARKRAKRAARARRRARAAAARKAAAAAARRRRARRRRRRAAAAAARARARRRARARARAARAK?
BEACKGROUND INEO 7113 GLS 4 311.154 92 G- 1 EG ODATE 307.022 92

AARKARARKARKARAKKARARKAARKAAKARARKKARKAARRAARKAKKKAAKKKAKKRAKK KKK KKKk kK k k& &k kS

y——==—=~=~PEAK-——=—=—=~— v Ym————— BACKGROUND-~—===— v yo=m====NET~=—-v
. . ENERGY CPM ZERROER ENERGY CPM ZERROER . CPM ZERROR (
239.00 1.2218 22.990 238.60 0.1773 22.39 1.0441 27.06 )
911.47 0.7737 28.49 311.00 0.4919 8.86 0.2818 79.73 (
609.13 0.7127 36.37 609.30 0.0532 10.71 0.6594 39.32
968.21 0.1714 53.99 ' 968.90 0.0290 0.00 0.1424 G4.97
1460.96 1.0178 9.90 1461.00 0.1339 16.94 0.8619 12.09 (
1764.16 0.1377 4%.83 1764.50 0.0339 49.3 0.1038 62.87
0 PEAKS REJECTED RBY RACKGROUND N . ... 73

(
k*k**kkkkk*kkkkk*kkk*kk**k*k**k*k*k*k*kkkkkk#kk*kkkkkk*kkkkk*k*kkk**k#kkk*kkkk*
INTERFERING ISOTOPE ANALYSIS 7115  GLS 4 311.154 92 6~ 1

KrhRhhAARAhAARARAKAAKKAKARKRKKRARAAARKAAKAKRAARAAARRKARKRRKARARKRKRRARKRAAKAKAAS
NONE FOUNID '

RGE SENT I'ATA FROM NP:IL7,5671923108911.GIX _ TO SSTOR 0990
GLE WRITES THE FOLLOWING TGO NP:[7,671GYDCSVIOLl.DAT
7115=GROUF 4=5AMPL =ELM GLS=TIYP



"0=LRU
JLYXTL PAKAMETEKRS
JELYKTL READ

ARLI=LIER

SEODET :
014 Effs replaced (forced)
EFFICIENCY FILE NP:[C25,41G3ELIO1JRO.EFF

Effs fetched 33.000 90
FETCH CAL LINE

Cal lime fetched310.731 1992
EKG FETCH ROUTINE GETS EG FOkK 307.022 1992

- SPANF

FETCHING SPANF
WHIOTR CALLEL

HIOR WRITTEN IN
GSTFIL

PKEIL UFPDATED

IERR= 0
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9153541010
GC USED IN DATA REDUCTION OF SAMPLE 7115 4 - GLS RUN AT 311.154/1992
BACKGROUND FOR GELI DETECIOR 1 OF 307.022/1992
ENERGY CPM ERROR ENERGY ceM EREOR ENERGY CPM ~ ERROK
62.0 0.3167 0.00 . 3911.0 0.4919 8.86 1120.3 0.0236 0.00
92.0 0.4645  0.00 $83.1 0.0641 49.77 11723.2 0.0201 0.00
143.0 0.0807 0.00 609.3 0.0532 10.71 1238.1 0.0171 0.00
186.0 0.2406 24.11 661.6 0.0283 0.00 1332.5 0.0230 ©69.10
198.0 0.0656 0.00 727.2 0.0363 0.00 1377.7 0.0272 0.00
238.6 0.1778 22.39 846.0 0.0639 0.00 1461.0 0.1399 16.94
279.0 0.0000 0.00 860.4  0.0114 0.00 1386.0 0.0000 0.00
295.2 0.039% 0.00 911.1 0.0810 26.354 1591.0 0.0301 0.00
338.4 0.0238 0.00 - 968.9 0.0290 0.00 1729.6 0.0105 0.00
351.9 0.0871 49.25 1001.0 0.0177  0.00 1764.5 0.0339 49.31
GELI STANDARD EFFICIENCY GC FOR DETECIOR G- 1 ON 11/ 6/92
- HIGH RADIUM STANDARD RADIUM STANDARD
, NORMALISED X% LENGTH IN . NORMALISED % ~ LENGTH IN
GMI YEAK CFM -ERKOR MINUTIES GMT YEAK CFM ERKROKR MINUTES
286.012 92 1.0490 3.672 1l. 121.680 92 0.9942 2.816 69.
289.186 92 0.9990 2.625 2l. 157.845 92 0.9834 1.693 23.
291.266 92 1.0281 4.669 10. 236.820 92 1.0004 1.735 15.
297.712 92 0.9378 2.6090 10.NG 240.879 92 0.9937 1.667 18.
300.678 92 0.9486 2.303 10.NG 247.724 92 0.9373 2.961 11.
302.755 92 0.9620 3.233 - 14.NG 256.281 92 0.9850  4.793 15.
303.036 92 1.0483 3.9868 14. - 280.000 92. 1.0064 1.922 22.
305.703 92 1.0410 3.007 "10. 294.709 92 0.9629 4.149 14.
307.832 92 1.0296 3.695 10. 302.739 92 0.9701 2.117 20.
310.781 92 1.0489 2.886 10. 303.048 92 0.9965 1.124 11.
AVERAGE 1.0349 0.018 AVERAGE 0.9883 0.014
CALIBRATION LINE EROM STANDARD FOR G~ 1 OF 310.781 92
ENERGY= -9.293097 + 1.0037440kACH + 1.045168E-07ACHAAZ
EWHM =8SQRI( 9.6681 + 0.004018%XENERGY) (C060= 3.876)
EEFICIENCIES FOR GEOMETRY JIR1 CALIERATER 33.000 1990
ENERGY EEECA ENERGY EFECA ENERGY EEFECkA ENEKRGY EEFC4 ENERGY EEFFC4
99.0 4.380% 110.0 4.150% 170.0 3.150% 400.0 1.330% 1200.0 0.432%
60.0 4.3804 120.0 3.970% 200.0 2.720%4 500.0 1.0604% 1300.0 0.343%
80.0 4.380% 130.0 3.8204 220.0 2.470% 600.0 0.880% 2000.0 0.23S5k
90.0 4.330% 140.0 3.650%k 250.0 2.160% 800.0 0.630% 2500.0 0.202%
100.0 4.280% 150.0 3.4504 350.0 1.540% 1000.0 0.520% 3000.0 0.168%
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( 7115 ‘
) hRKKRRARAKRRARKARARAARKAARARAARRAARAARARAKAAAKKAKAARAKAARRAAKAARARRAAAAKKAAKAAKAAS

ke

W]

b

0
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P

WO W N LB WX

6

4

ENERGY

14.2
27.3
39.9
76.1
239.0
411.1
'S5ll.5
609.1
780.9
968.9
1461.0
1764.2

400.4

atddrs

CPM

6.20
l1.16
0.68
1.23
1.04
0.18
0.28
0.66
0.19
0.14
0.86
0.10

REJECTED

0.31 99-9 IIIIII.I-lllll.lll.ll.lllllllll.lll...'ll..l-l.-.-‘

ZERR

4.9
22.1
46.6
39.7
27.1
64.8
79.7
39.3
49.6
65.0
12.1
62.9

.l
GSTOR 090

COMMENT

LTI R 0n

I s ses

TR228 «1imaensenneinneeanees Lal40 RUL0G Na 322

“eemcsusesmensacnaavsnsnoeanaceaannaseaas K103 Ra226s
nn v

mezas LoL LIl s R hasn

lll.'ll.l-llIIIII.IIII-.I..l.-.l.-l.lllll'K 405
R3226 '
PEAKS

(
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T LOG~IN VERIFICATION 7113
//(;/ 16:06: 43 10-NOY-92
\ Cust. set O Q
LOG-IN UERIFICATION \L\\o\m/ Page 1
All sampl=as
#12 planchets
NZ21iGa4 WHC Pr rgr. ... DPK- Reowd. .. 1i/02/%92
Weztinghouss Hanfor Charge. ... 00-00C Dua. ... 11/02/32
2333 Stevans Drive Chamist. .. Value. .. 0.
Craated, .. 04-MNOV-92 Billad.. C.
: Billing status.. apen
10C area % Riverland S Cala. units..... PCI suUnit alg Min Pri
/ 7
dpm rec carr/
smp 2lm typ mg v=2¢  Ssh wgt lst sep 2nd sep sliquot trac
1 GLS  0.00 9.0080 0.000 O 0.000 O 131. 5 avam/ # C
= GLE ¢. 00 O 2000 G. 000 0 C.00¢ O 1. 80C smpl .~ # O
3 @ls Q.00 &.GaQe G.QGE A g.000 O 1. QRO smpl -~ & O
L8 ¢, 0Q O L0o0C G. 000 ¢ Q.00 © 1235 1 gram .~ # C
farrigrs/iracers dggd —————
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