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2030 Wright Avenue
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Richmand, CA 94804-0040

(5710) 235-2633 Fax: 235-0438

July 12, 1885

Mr. Alex Klein

Rockwell International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91303

Ref: Customer P.O. No. R44PJZ384034044
TMA/Richmond Report N5-04-097-8113 (re-analysis)

Dear Mr. Klein:

Enclosed is the data report for the Plutonium 238, 239/240 re-analysis for sample A4CM-
95-0074. This sample was previously reported on June 14, 1995. The new report includes
data for the sample and the associated quality control samples.

If you have any questions regarding this data, or any probiems with the hard copy or
electronic deliverable diskette, please call me at (510) 235-2633.

Sincerely,

Al

Program Manager

Enclosures: Data Report N5-06-070-6113A {re-analysis)
Diskettie

A division of Thermo Process Systems Ing., a Thermo Electron company




TMA/Richmond Rockwell International Corp.

Report N5-06-070-6113A Contract R44PJZ94034044
Case Narrative July 12, 1995
1.0 GENERAL

2.0

TMA/Richmond Sample Delivery Group (SDG) 6113A consists of one soil sample
received on April 27, 1995. This samples was re-analyzed for isotopic-Plutonium.

ANALYTICAL NOTES

The internal quality control consists 5% each of laboratory control samples, blanks,
and duplicates. The QC samples are prepared by the Quality Control Department.

The blanks and laboratory control samples are created using the 1989 ASTM
formula for moderately hard water, listed in Table 8010: Recommended Composition
for Reconstituted Fresh Water. This consists of the following:

NaHCO, 96 mg/L
CaS0,2H,0 60 mg/L
MgSQO, 60 mg/L.

KCl at 4.0 mg/L. - specified in the table - is not added since KCl| contains natural “°K
which raises the gross beta background.

2.1 Plutonium 238, 239/240 Analyses
6113A (Soil)
Sample prep baich 2781-110C list the sample along with the Laboratory
Control Sample and reagent blank that were re-analyzed for isotopic
plutonium. The LCS has a MDA greater than the RDL; however, this is not
a problem since the activity of the LCS is significantly greater than the MDA,
The average chemical yield for three samples was 50% + 38%.
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SDG £113A

Contact Italy E. Pittman

Client Rocketdyne
Contract R44PJZ294034044
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TMA/RICHMOND

REPORTING GROUP 6113
SDG 6113A Client Rocketdyne
/7 aet Izaly B. pittman SAMPLE SUMMARY Contract R44PIZI4034044
LAB CHAIN OF

CLIERT SAMPLE ID LOCATION MATRIX LEVEL  SAMPLE ID SAS NO  CUSTODY COLLECTED
A4CH-95-0074 SSFL AREA 4 SO1L N506070-07 04/19/95
Method Blank soIL N506070-28

tabk Control Sample SOIL N506070G-27

APLE SIBMARY

Page 1
SIMMARY DATA SECTION
Fage I

Lab i4
Protocci
Version
Form
Version

Report date
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SDG 61133

b ontact Xtaly B, Pittman

CHAIN OF
QC BATCH  CUSTODY

CLIENT SAMPLE ID

TMA/RICHMOND

REPORTING GROUP 6113

QC SUMMARY

%

SAMPLE  BASIS

Client Rocketdvne .

Contract R44PIZ94034044

DAYS SINCE LaB DEPARTMERT

MATRIX  MOIST AMOURT AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID

£113

AEHM-55-0074
Method Blank
Lab Control Sample

SOIL 10.0
S0IL
S0IL

04/22/95 8 N506570-07 6113-007
K506070-28 6113-028
KL06070-27 £113-027

SiMMABRY DATA SECTION
Page 2

Lak id TMAN
Protocal ROCRETDYNE
Varsion Ver 1.0
Form DVL-08

Versgion 3. 08

Report date 0$7/12/9%




TMA /RICHMOND

REPORTING GROUP 6113

SDG 5113A Client Rocketdyne
“-oeact lealy E. Pirtman PREP BATCH SUMMARY Contract R44PIZI4034044

PREPARATION ERROR PLANCHETS ANALYZED QUALT -~
TEST MATRIX METHOD BATCH 2¢ ¥ CLIENT MORE RE RLANE LCS DUP/ORIG MS/ORIG FIERS
Alpha Spectroscopy
U S0TL Plutonium, Isotopic in Soil 278:-110C 5.0 1 1 1
Duplicates and Matrix Spikes are those with original {Client) sawple in this Sawple Deliveyy Group.
Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.
Lab id ITMAN
Protocol ROCKETIDYNE
SATCH SUMMARY Version ¥Yer 1.0
Page 1 Form DVD-PES
STRMERY DATA SECTION Version 3.06
page 3 geport date 07712795
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TMA /RICHMOND

REPORTING GROUP 6113
SDG 81133 Client Rocketdyne
oract Italy E. Pittman WORK SUMMARY Contract R44PJZ94034044
oo
CLIENT SAMPLE ID LAE EAMPLE ID
LOCATION MATRIX COLLECTED sUF-
COSTODY Sa8 no RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
A4CM-95-0074 N506870-07 6€113-007 PU Al 07/0%1/%5 07/12/95 1IEP Plutonium, Isotopic in Soil
SSFL AREA 4 SOIL 04/19/95
04/21/95
Methed Blank NE06070-28 6113-028 PU 07/03/95 ©07/12/9%5 IBP Plutonium, Isotopic in Soil
SOXL
Lab Control Sample N506070-27 6113-027 BU 87/01/95 07/32/95 IEP Plutonium, Isotopic in Soil
S0IL

COUNTS OF TESTS BY SAMPLE TYPE
TEST SA% no METHCD REFERENCE CLIENT MORE RE BLANK IS DUP SPIKE  TOTAL
24 Plutonium, Isotopic in Soil HASE 300/PBF-02 1 i i 3
- "8 1 1 1 3

Lab id TMAN
; Protocol HOCKETDYNE
- K SUMMARY Version Ver 1.0

" Page 1 Porm DVD-CHS
SUMMARY DATA SECTION version 3.06

Page 4 Report date $7/12/8%
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TMA/RICHMOND
REPORTING GROUP 6113

METHOD BLANK

SDG 611358

Lab sample id N5S06070-28

Contact Italy E. Pittman

Client Rocketdvne
Contract R44PJI2940434044

Client sample id Method Blank

Dept sample id §113-028 Material/Matrix 501L
RESULT 20 ERR QUALY -
ANALYTE CAS NO pCi/fg {COUNT) FIERS TEST
Plutonium 238 13981-16-3 ¢.005 Py
" Plutonium 239/240 10-12-8 G.005 PU
| LAB SAMPLE TEST PLANCHET SUFPIX  ALIQUOT ANALYZED REVIEWED BY
N5060Q70-28 PU 6113-028 07/03/95 07/12/95 IEP
QC-BLANK #24175
Lab id TMBN
Protocol ROCKETDYNRE
STHOD BLANKS Version VYer 1.4
" Page 1 Form DVD-DS$
SUMMARY DATA SECTION Version 3 .06
Page 5 Report date (7/12/95




TMA/RICHMOND

REPORTING GROUP 6113

LAB CONTROL SAMPLE

SDG 61133
Contact Italy E. Pittman

Tab sample id N306070-27

Client Rocketdwne

Qantract R44PIZ94034044

Client sample id Lab Control Sample

Dept sample id §113-027 Material/MarTix S0TL
RESULT 20 ERR MDA RDL QUALY - ADDED 20 ERR REC 3¢ LMIS PROTCGOOL
ANALYTE pCifg  (COURT) pli/g pCifg FIERS TEST pti/g plily ¥ {TOTAL} LIMITS
Plutonium 238 0.047 .01 0. 014 TI-123
| Plutonium 23%/240 G.042 o.o1 ¢.012 77-123

SUP-

TEST PLANCHET FIX ALIQTOT

PREP ERR
20 ¥ ANALYZED REVIEWED BY

6113-027

5.0 07/01/9% 07/12/9%% IEP

QC-LCS #24174

150 U TTROL SAMPLES
e Page 3
SLMMARY DATA SECTION
Fage &

Lab id TMAN
Protocol ROCKETDYNE

Version ¥er 1.0
Porm DVD-LCE
Version 3,06

Report dave §7/312/%5




TMA/RICHMOND
REPORTING GROUP 6113

DATA SHEET

SDG 61133 Client Rogketdyne
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id N306070-07 Client sample id R4CM-95-0074
Dept sample id £113-007 Location/Matrix SSFL AREA 4 SCIL
Received 0£4/27/95 Collected 04/19/95
% moisture _1C.0 - Chain of custody id
RESULT 20 ERR MDA RDIL, QUALI -
ANALYTE CAS NO pPCi/fg  (COUNT) pCi/g pCi/g FIERS TEST
Plutonium 238 13981-16-3 0.005 0.01
Plutonium 239/240 10-12-8 0.004 0.01
LAB SAMPLE TEST PLARCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY

67/01/%5 07/12/35 IEP

"” :079~07 BU 6113-007 Al

Lab id TMAN
ST Protocol ROCKETDYNE
. “LBTA SHEETS Version Ver 1.0

#

Page 1 Form DVD-D8
SDMMARY DATA SECTION Version 3.86

Page 7 Report date §7/12/%5




TMA/RICHMOND

Test PU __ Marrix SOIL
SDG 81134

act Italy E. Pitsman

REPORTING GROUP 6113

METHOD SUMMARY

PLUTONIUM, ISOTORIC IR SOIL

Client Rocketdvne

Contract Re4PIEI4034044

= ALPHA SPECTROSCOPY
RESULTS

LAS RAH SUP~ Plutonium Plutonium
CLIERT SRMPLE ID SEMPLE 1D TEST PIX PLANCHET 238 2397240

Preparation batch 27¥81-110C

24(M-95-0074 NBOE070-G7 Al 6113-0G0% U
BLE {QC ID=24175) NSO60TO-28 6113-028 v
ICS {QC ID=24174) NEOEQT70-27 £113-027 ok
Bominal values and limits from method RDLs (pCi/a) 0.01 0.01
METHOD PERFORMANCE
LAB RAW SUP- MAX MDA ALIQ PREP DIILO- YIELD EFF COUNT FWHM DRIFT DAYS ANAL~
CLIENT SAMPLE ID SEMPLE ID TEST FIX pCifg g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 2781-110C 2¢ prep error 5.0 %

Reference Lab Notebook 2781 pg. 110

A4CM-95-0074 NS080670-07 A1 3.02 73 06/30/%5 07/01 S5-027
BLK (OC ID=24175) NS06070-28 3.00 06/30/95 07/03 55-084
18 {QU ID=24174) NEL&s070-27 3.00 06/30/95 07/01 855-036
B 1 values and limits from method 0.01 3.00 20-10% 500 100 180

PROCEDURES REFERENCE HASL 300/PU-02 AVERAGES +« 2 8D MDA .01 % 0.01

EP-060 Seil Preparation, rev 0

EP-070 50il Dissolution, rev 0

EP~940 Plutonium Purificavion, rev 0
EP-008 Heavy Elements Blectroplating, rev 0

FOR 3 SAMPLES YIELD 58 * 38

0D STMMARIES

» Fage 1
SUMMARY DATA SECTION
Page &

f Lab id IMAN
Protocol ROCKETDYNE
Version Ver 1.0
Foxm DVD-OME
Version 3,06
report date $7/12/8%







A
Thermo Analytical

2030 Wright Avenue

FO. Box 4040

Richmond, CA $4804-0040

(510) 235-2633 Fax: 235-0438

July 12, 1985

Mr. Alex Klein

Rockwell International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91303

Ref: Customer P.O. No. R44P.JZ84034044
TMA/Richmond Report N5-05-062-6114
Report N5-05-063-6115

Dear Mr. Klein:

Enclosed is the data report of analyses for the twenty-two soil and one water samples
collected between May 8 and 19, 1995. The samples were received at TMA/Richmond on
May 25, 1985. The accompanying case narrative discusses all parameters underlined in
the data report which are not in compliance with the Statement of Work.

If you have any questions regarding this data, or any problems with the hard copy or
electronic deliverable diskette, please call me at (510) 235-2633.

Sincerely,
0 5 ot
Italy E. Pittman

Program Manager

Enclosures: Data Report N5-05-062-6114 (rinsate)
Data Report N5-05-063-6115 (soil)
Diskette

A division of Thermo Process Systems Inc.. a Thermo Electron company
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SECTION 1 Case Narrative



TMA/Richmond Rockwell International Corp.
Report N5-05-062-6114 Contract R44PJZ94034044

Report N5-05-063-6115

Case Narrative July 12, 1995

1.0

2.0

GENERAL

TMA/Richmond Sample Detlivery Group (SDG) 6114 consists of one liquid sample,
and SDG 6115 consists of twenty-two scil samples. These samples were received

on May 25, 1995.

ANALYTICAL NOTES

The internal quality control consists 5% each of laboratory control samples, blanks,
and duplicates. The QC samples are prepared by the Quatity Control Department.

The blanks and laboratory control samples are created using the 1988 ASTM
formula for moderately hard water, listed in Table 8010: Recommended Composition
for Reconstituted Fresh Water. This consists of the following:

NaHCO, 96 mgiL
CaS0,.2H,0 60 mg/L
MgSO, 60 mg/L

KCl at 4.0 mg/L. - specified in the table - is not added since KCI contains natural “K
which raises the gross beta background.

21 Tritium Analyses
6114 (Rinsate)
No problems were associated with the samples during the analyses.

6115 (Soil)

in changing the reporting format of the tritium results to pCi/volume water
extracted the following underlines are noted: the aliquot for the tritium
samples are below the minimum required; this is due to the relatively small
percent moisture present in the samples. The Minimum Detectable Activity
(MDA is therefore greater than the Required Detection Limit (RDL) because
of the small aliquot size. The report list the result units as pCifg which is
incorrect. The data reported is actually for pCi/L. values. We are working to
change the mechanisms of our reporting software to be able to include
muitiple units per sample matrix where applicable.

4

3 Thermo Analytical



TMA/Richmond Rockwell International Corp.
Report N5-05-062-6114 Contract R44PJZ94034044
Report N5-05-063-6115

Case Narrative July 12, 1995

2.2

2.3

24

Strontium-90 Analyses

6114 (Rinsate)

No problems were associated with the samples during the analyses. The
average yield for 3 samples was 88% * 9%.

6115 (Soil

Two samples, AACM-85-0102 and A4CM-95-0103, were counted for less
than the 200 minute nominal count time; however, the MDAs were below the
RDIL. despite the shorter count time. The average yield for 25 samples was
90% + 9%.

Thorium 228, 230, 232 Analyses

6114 (Rinsate)
No problems were associated with the samples during the analyses.
The average yield for 3 samples was 75%+ 19%.

8115 (Soil

All of the samples were aliquoted twice for thorium analyses because of
matrix problems encountered during chemistry preparation. Sample A4CM-
95-0114 was aliquoted twice and has a MDA slightly greater than the RDL,
and a chemical yield slightly lower than the nominal 20% required. The
reagent blanks have a result for Th230 greater than the MDA, but only one
was slightly greater than the RDL The average vield for 27 samples was
53% + 20%.

Uranium 233/234, 235, 238 Analyses

6114 (Rinsate)

The reagent blank has a result for U238 greater than the MDA, but less than
the RDL. No other problems were associated with the samples during the
analyses. The average yield for 3 samples was 67%% 2%.

6115 (Soil

The LCS has an MDA greater than the RDL; however, this is not a problem
since the activity the LCS is significantly greater than the MDA. The average
yield for 25 samples was 64% + 19%.

ilViA

4 Thermo Analytical



TMA/Richmond Rockwell International Corp.
Report N5-05-062-6114 Contract R44PJZ94034044

Report N5-05-063-6115

Case Narrative July 12, 1995

2.5 Plutonium 238, 239/240 Analyses
6114 (Rinsate)

No problems were associated with the analyses. The average yield for 3
samples was 38% + 15%.

6115 (Soil

No problems were associated with the analyses. The average yieid for 25
samples was 74% £ 25%.

2.6 Gamma Spectroscopy Analyses
6114 (Rinsate}
No problems were associated with the samples during the analyses.

6115 (Sail

All samples have an aliquot less than the 850 g nominal required, and
several have count times less than the nominal 700 minutes required,
however, despite the smaller aliquot and shorter count times, all of the MDA's

were less than or equal to the RDL.

TMA

Thermo Analytical

1
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SECTION 2 Summary Data Section
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TMA/RICHMOND
REPORTING GROUP 6114

. SDG 6114 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJ7Z94034044

SUMMARY DATA SECTION

TABLE OF CONTENTS
Sample Summaries . . . . 1
Prep Batch Summary . . . . 3
Work Summary . - - . 4
Method Blanks . . - . 5
Lab Control Samples . . . . 7
Data Sheets . . . . 9
Method Summaries . . . . 12
= End of Section . - . - 17
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et Ikaly E. Pittman

TMA/RICHMOND

REPORTIRG GROUP 6114

SAMPLE SUMMARY

Client Rocketdyne

Contract R44PTZ84034044

LaB CHAIN OF
CLIENT SEMPLE ID EAOCRTION MATRIX LEVEL SAMPLE XD SAS NO COSTORY COLLECTED
A4CM~-95-0100 SSFL AREA ¢ WATER NSO5062-01 05/08/95
A4CM-55-010) 8SFL AREA 4 WATER NEOS062-02 85/08/95
Method Blank WATER NSG5062-04
Lab Contrel Sample WATER N505062-03
;l Lab id TMARN
Protoccl ROCKETDYNE
T AMPLE SUMMARY Version Yer 1.0
Page 1 Form DVL-0O
SUMMARY DATA SECTION Version 3.0€
Page 1 8 Report date 07/32/33




SDG 6114

act Italy B, Pittman

CHRIR OF
OC BATCH  CUSTODY

CLIENT SAMPLE ID

TMA/RICHMOND

REPORTING GROOP 6114

QC SUMMARY

% SAMPLE  BASIS

Client Rocketdyne

Contract R44PJZ94034044

DAYS SINCE LaB

MATRIX  MOIST AMOUNT AMOUNT RECEIVED QOLIL SAMPLE ID

€114

A4CM~-95-0100
R4CM~85-0107
Methed Biank
Lab Control Sample

WATER
WATER
WATER
WATER

05/24/95 18
05/24/95 16

TUae sumMmARY
Page 1
SUMMRRY DATA SECTION
Page 2

DEPARTMENT
SAMPLE ID
H505062-01 6114-00)
H505062-02 6114082
N505062-04 6114-004
R505062-03 £114-003
fab id IMAN

Protocol ROCKETDYNE

Version Ver 1.0

Form DVD-08
Version 3,06

Report date $3/12/95




TMA /RICHMOND

REPORTING GROUP 6114
Lo SDG 8134 Client gocketdyne
{ et Igaly B. Pitgman PREP BATCH SUMMARY Contract Ra4PJZ26034044
PREPARATION ERROR - DLANCHETS ANALYZED GUALT-

TEST MATRIX METHOD BATCH 2¢ ¥ CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS

Alpha Spectroscopy

PO WATER Plutonium, Isotopic in Water 2781-126 5.0 1 1 1

TH WATER Thorium, Isctopic in Watex 2781~126 5.0 1 i 3

U WATER Uranium, Isotopic in Water 2781-128 5. S 1 1

Beta Counting

SR WATER Scrontium, Total in Water 2781-126 10.0 1 1 1

Gamma Scan

GAM WATER Gamma Emitters 2781-126 15.0 1 1 1

Liguid Scintillation

H WATER Tritium in Water 2781~12% 0.0 3 i 1 x

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.
Blank and LCS planchets are those in the same preparation bauch as some Ciient, Duplicate or Spike sample.

Lab id THMAN
Protocol ROCKETDYNE

BATCH SUMMARY Verslion Ver 1.8

Page 1

SMMARY DATA SECTION
Page 3 1 O Report date 07/12/9%

Form DVD-FES

Version 3.06




.. SDG 8314
- act ftaly E. Pittman

CLIENT SAMPLE ID

LAB SAMPLE ID

TMA /RICHMOND
REPORTING GROUP 6114

WORK SUMMARY

Client Reocketdvne

Contract R44PJIZ94034044

LOCATION MATRIX COLLECTED SUF-
CUSTODRY SAS no RECEIVER  PLANCHET TEST FIX AMALYZED REVIEWED BY METHOD
A4CM-95-0100 N505062-01 6114-Q01 H 06/14/9% 07/07/95 IEP fTritium in Water
SSFL AREA 4 WATER 05/08/95
05/24/95
A4OM-98-0101 NSQ5082-02 6114-002 GAM 07/07/55 07/12/95 1EP Gamma Emitters
SSFL ARER 4 WATER os/foe/95 £114-002 PU 06/21/95 ©7/07/95 IEP Plutonium, Isotopic in Water
05/24/95 6114-002 SR 06/17/%5 07/07/9%% IEP Strontium, Total in Water
6114-002 TH 06/23/95 01/01/95 IEP Thorium, Isotopic in Water
£114-002 3] 06/21/95 07/07/95 IEP Uranium, lsotopic in Water
Method Blank N505062-04 6114-004 GAM 07/01/95 07/12/9%5 IEP Gamma Emitters
WATER 6114-004 4 06/14/95 ©7/07/95 IEP Tritium in Watexr
6114 ~004 PU 06/21/95 07/07/95 IEF Plutonium, Isotopic in Water
5114-004 SR 06/17/3% 07/07/95 IEP Strontium, Total in Water
- £114-004 TH 06/23/95 07/07/%5 $EP Thorium, Isotopic in Water
6114-00¢ G 06/21/95 07/07/9% IEF Uranium, Isotopic in Water
Tab.Moncrol Sample NEOS052-03 6114-003 GAM 06/07/95 07/12/95 IEP Gamma Emitters
WATER £€114-003 B 06/14/985 G7/07/85 IEP Tritium in Water
6114-003 PU 06/21/9% 07/07/95 I8P Plutonium, Isotopic in Water
£114-003 SR 06/17/98 07/07/%5 IEP Strontium, Total in Water
£§114-003 TH 06/23/95 077077985 IEP Thorium, Isotopic in Warer
6114063 U 06/21/95 07/07/9% IEP Uranium, Isctopic in Water
COUNTS OF TESTS BY SAMPLE TYPE
TEST SAS no METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL
GEM Gamma BEmitters ASTM 3649-85; EPA 901.1 1 1 b3 3
H Trivium in Water EPA S0€.0; ASTM 2476-81 1 L 3 3
Py Plutonium, Isctopic¢ in Water ASTM 3865-90 i 1 1 3
SR Strontium, Total in Water HASL 308/5R-01, -92 1 3 1 3
TH Therium, Isgtopic in Water 1 1 % 3
v Uranium, Isstopic in Water ASTM 3972-90 1 1 1 3
TOTALS & & & 18
Lab id IMAN
: Provocol ROCKETDYNE
ﬂ_” SR SRy Version Ver 1.8
Page L Form DYD-083

SUMMARY DATA SRECTION

Page 4

11

Version 3.06

Report date 27/12/95




TMA/RICHEHMOND
REPORTING GROUP 6114

METHOD BLANK

SDG £114 Cilient Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id N505062-04 Client sample id Method Blank
Dept sample id £134-004 Material/Matrix WATER
RESULT 20 ERR MDA RDI: QUALI~
ANALYTE CAS KO pCi/L {COUNT} pCi/L pPCi/L FIERS TEST
Tritium 160 500 H
Strontium 90 16098-97~2 0.20 0.5 SR
Thorium 228 0.070 0.5 TH
Thorium 230 14269-63-7 0.046 0.5 TH
Thorium 232 7740-29-1 0.012 0.5 TH
Uranium 233/234 11-08~5 0.094 0.5 1)
Uranium 235 14117-96-1 0.046 0.5 U
Uranium 238 7440-61~1 0.076 0.5 u
Plutonium 238 13881~16-3 0.032 6.1 PU
Pratonium 23%/240 i0-12-8 0.021 0.1 PU
U iA SCAN ANALYTES
Jstassium 40 U GAM
Chromiun S1 v GAM
Manganese 54 *ﬂ‘ GAM
Cobalt 58 Eoe i GAM
Iron 5% Tﬁ' GAM
Cobalt 60 e GAM
Zinc €5 U GAM
Nicgbium 94 gus GAM
Ruthenium 103 o GAM
Ruthenium 166 U GAM
Tin 113 i) GAM
Cesium 134 Uf GAM
Cesium 137 5 U GAaM
Cerium 144 u GaM
Europium 152 (e GaM
Europium 154 7 G- GAM
EBuropium 155 10 o GAM
Radium 226 9 U GAM
20 &1 GAM

Thorium 232

Lab id TMAN'
Protocel ROCKETDYNE

..mon BLANKS Version Ver 1.4
Forwm DVD-DS

Page 1
SUMMARY DATA SECTION Version 3,06
Page % Report date §7/312/9%
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TMA/RICHMOND

REPORTING GROUP 6114

BLANK, cont.

SDG 6114

Client Rocketdyne

Contact Irtaly H. Pittman

Contract R44PJZ94034044

Lab sample id NB05062-04

Client sample id Method Blank

Dept sample id £114-004 Material/Matrix WATER
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
N505062-04 H 6114-004 06/14/95 07/07/95 IEP
N50Q5062-04 SR 6114-~004 06/17/95 07/07/95% 1EP
NS05062-04 TH 6114-004 06/23/95 07/07/e5 IEP
N505062-04 U 6114-004 o8/21/98 07/07/95 IEP
N505062-04 PU 6114-004 06/21/95 07/07/95 IEP
| NS05062-04 GAM 6114-004 07/07/95 07/12/95 IEP
[_EC-BLANK $#24010
Lak id TMAN
B Protocol ROCKETDYNE
T sETHOD BLANKS Version Ver 1.0
Page 2 Form DVR-BS
SUMMARY DATA SECTION Version 3.86
Page 6 Report date 97/12/9%
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TMA /RICHMOND

REPORTING GROUP €114

LAB CONTROL SAMPLE

SDGE g114
Contact Italy E. Pittman

Lab sample id N305062-03

Client Rocketdyme
Contract R§4PIZ94034044

Client sample id Lab Control Sample

Dept sample id 6114-003 Material/Matrix WATER
RESCLT 2o ERR MDA RDL QUALI ~ ADDED 2¢ ERR REC 3¢ IMTS PROTOCOL

ANALYTE pCL/L {CoOuNT) pCi/L pCi/L PIERS TEST pCi/L pCi/L ¥ {TOTAL) LIMITS
Tritium 500 400 80-120
Strontium S0 0.3 0.78 84-116
Thorium 23¢ 0.5 0.16 84-116
Yranium 233/234 0.5 0.78 86-114
Uranium 235 G.5 0.59 86-114
Uranium 238 0.8 ¢.78 87-113
Plutonium 238 0.1 0.083 78-122

0.1 0.074 Fre123

Plutonium 239/240
GAMMA SCAN ANALYTES
Brkagsium 40

0 bun B2
rmiiganese 54
Cobalt 58

Iron 55

Cobalt 60

Zinc 65

Nicbium 54
Ruthernium 103
Buthenium 144

Tin 113

Cesium 134

Cesium 137
Cerium 144

Buropium 152

Europium 154

Eurppium 158 -529
Radium 225 2
Thorium 232 u 3¢

78-122

E;B;

L ANTROL SAMPLES
Page 1
SUMMARY DATE SECTION
Page 7

14

Lab id TMAN
Protocol ROCKETDYNE
Version Yer 1.0
Form DVD-LCS
Vergion 2.0&

Report date $7/12/59%




TMA/RICHEMOND

REPORTING GROUP 6114

LAB CONTROL SAMPLE, cont.

SDG 6114 Client Rocketdyme
Contact Iialy E. Pittman Contract R44PIRO4034044
Lab sample id NS05062-03 Ciient sample id Lab Centrol Sample
Dept sample id €114-003 Material/Matrix WATER
SUF- PREP ERR
TEST PLANCEET FixX ALIQUQT 20 ¥ ANALYZED REVIEWED BY
1 61:14~003 10.0 06/14/95 07/07/95 IEP
SR §114-003 10.0 D0&/17/%5 07/07/95 IEP
TH 6114003 §.0 ©06/23/95 07/07/9% IEP
U §114-003 5.0 06/21/95 07/07/%% IEP
PU £114-003 5.G 06/21/95 O07/07/%% IEP
GAM 6114-0C3 15.9 $6/07/95 07/12/9% IEP

QeS8 #240009

Lab id TMAR
Protocol ROCKETDYNE
vergion Ver 1.0
Form DVD-1CS

Vergion 3.08

Report date $7/12/9%

AONTROL SAMPLES
Page 2
SUMMARY DATA SECTION

Page § 1 5




I'MA/RICHMOND
REPORTING GROUP 6114

DATA SHEET

SDG £114 Cilient Rocketdyne
Contact Italy E. Pittman Contract R44PJZ294034044
Lab sample id N535062-031 Client sample id A4CM-35-0100
Dept sample id 61314-001 Location/Matrix SSFL AREA 4 WATER
Received 05/24/85 Collected 05/08/95%
Chain of custody id

RESULT 2¢ ERR MDA RDL QUALIL-
ANALYTRE CAS NO pCi/L  (COUNT) pCi/L pCi/L FIERS  TEST
Tritium 170 500 H
LAB SAMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED BY
WmA5062-01 H 6114-001 96/14/95 07/07/95 IEP

Lab id IMAN
Protocol ROCKETDYNE

- RATA SHEETS Version Vexr 1.0
Fage 1 Form DVD-DS
SUMMARY DATA SECTION Version 3,86

keport date 07/12/8%

Page ¢ 1 {;



TMA/RICHMOND
REPORTING GROUP 6114

DATA SHEET

SDG 6114 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZI4034044
Lab sample id NS50S5062-02 Client sample id A4CM-95-0101
Dept sample id £114-002 Location/Matrix SSFL AREA 4 WATER
Received 05/24/95 Collected 05/08/9%

Chain of custody id

Cesium 137

) RESULT 20 ERR MDA RDL QUALI-
ANBLYTR CAS NO pCi/L {COUNT)} pCi/L pCi/L FIERS  TEST
Strontium 20 10088-97-2 0.13 G.5
Thoriun 228 0.054 8.5
Thorium 230 14265%-63-7 0.042 0.5
Thorium 232 7740-29-1 0.011 0.5
Uranium 233/234 1i-08-5 0.073 0.5
Uranium 235 1431317-96-1 ¢.022 0.5
Uranium 238 7440-61-1 0.036 0.5
Plutonium 238 13981-16-3 0.045 0.1
nlironium 239/240 10-12-8 £.030 0.1
UAMMA SCAN ANALYTES
Potassium 40 - 4L
Chromiun 51 ”f
Manganese 54 :

Cobalt 58 E:

Iron 59 20
Cobalt 60 5
Zinc 65 3
Ricbium %4 4
Rutrkenium 163 8
Ruthenium 106 38
Tin 113 5
Cesium 134 4

¢ 5

Cerium 144 200
Buropium 152 7.
Buropium 154 5
Buropium 155 &
Radium 226 g
Lab id TMAN
Protocol ROCKETDYNE
DATA SHERTS Version Ver 1.6
Page 2 Form PVD-DS
SUMMARY DATA SECTION Version 3_0§&
Page 10 1f7 Report date 07/32/95




DATA SHEET, cont

TMA/RICHMOND

REPORTING GROUP 6114

Client Rocketdvne

Lab sample id NS05062-02

SBG €114
Contact lialy E. Pittman Contract R44DIZ94034044

Client sample id A4CM-95-0101

Dept sample id £114-002 Location/Matrix SSFL ARED 4 HATER
Received 05/24/95 Collected 05/08/95
Chain of custody id

RESULT 20 ERR MDA RDL QUALIX~
ANALYTE CAS NO pCi/L {COURT) pCi/fL pCi/L FIERS TEST
Thorium 232
LABR SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
NEAS062-02 SR 6114-002 06/17/85 07/07/95 IEP
. ,062-02 TH 6114-002 06/23/95 07/07/95 IEP
.L6s062-02 U 6114-002 06/21/95 07/07/95 IEP
N505062-02 PU 6114-002 06/21/95 07/07/95 IEP
NSO8062-02 (GAM 6114-002 07/07/9% 07/12/9% IEP

UATA SHEETS

Page 3

SUMMARY DATA SECTION

Page 1

1

18

Lab id TMAN
Protocel ROCKETDYNE
Version Ver 1.0
Form pVR-DS
Version 3.g6
Report date 07/312/95%




TMA/RICHMOND

REPORTING GROUP 6114
_.Test PO Matyix WATER Client Bocketdvne
/.. sp6 §114 METHOD SUMMARY Contract R44PIZ94034044
“.acact Iraly E. Pittman PLUTONIOM, ISOTOPIC IN WATER |
: ALPHA SPECTROSCOPY

RESULTS

LAB REW SOF- Plutonium Plutonium
CLIENT SAMPLE ID SAMPLE ID TEST PIX PLANCHEY 238 239/240

Preparation batch 2781-126

A4(M-95-0101 NS05062-02 £§114-002 I¢]
BEX {QC ID=24010) N5050682-04 6114-804 1
LCS {QC ID=24009) N505062-03 £114-003 ok
Nominal values and limits from method RDLs {(pCi/L} 0.1 0.1
METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF CODNT FWHM DRIPT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST PIX pCi/L L FAC TION % ¥ min keV KeV HELD PREPARED YZED  DETECTOR

Preparation batch 2781-126 2¢ prep error 5.0 % Reference Lab Notebook 2781 pg. 104
A4M-95-0101 N305062-02 G 44 06/21/95 06/2% 8S-048
BLK {QC ID=24010) NSQ5062-G4 06/21/95 (0&/21 SS-050
LCS .{NC ID=24009) N505062-03 1028 06/21/95 O06/21 $5-049
M. Jaa1 wvalues and limits Ffrom method 0.1 0.500 20-105 1000 106 180
PROCEDURES REFERENCE ASTM 3865-90 AVERAGES ¢ 2 SD MDA 0.08 & 0.062
EP-040 Environmental Water Disgolution, rev 1 | FOR 3 SAMPLES YIELD a8 E4 18
EP-540 Plutonium Purification, rev
EP-008 Heavy Elements Electroplating, vev 0
Lab id TMAN
Protocol ROCEETDYNE
QD SUMMARIES Vergion Ver 1.0
Page 1 Form DVD-CME
SUMMARY DATA SECTION Vergion 3 08
Page 12 1 Q Report date 07/12/85
N




TMA /RICHMOND

REPORTING GROUP €114

METHOD SUMMARY

Test TE _ Matrix BATER
30G 611s

Client Rocketdyne
Contract Re4PJIZH4034044

TRORIUM, ISOTOPIC IN WATER
ALPHA SPECTROSCOPY

E wwact Italy E. Pitcman

RESULTS
LAB RAW  SUF-

SAMPLE ID  TEST FXIX PLANCHET Thorium 232

CLIENT SAMPLE ID Thorium 228 Thorium 230

Preparation batch 2781-126

A4M-95-0101 N&0L5062-02 €1314-002 4]
BEK {(QC ID=24010} NSO5062-04 6114-004 i
LCS (QC FD=2400%) N505062-03 £114-003 ok
Nominal values and limits from method

RPLs (pCifl) 0.5 e.8 8.5

METHOD PERFORMANCE

LAB RAW SUP- MAX MDA ALYIO PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SEMPLE ID TEST FIX pCi/L L FARC TION % ¥ min keV KeV HELD PREPARED YZED DETECTOR
Ereparation batch 2781-126 2¢ prep error 5 eference 1-923 VHoteboak 2781 pg. 104
A4(M-95-0101 NE05062-02 ¢.500 & 46 0&/21/9%% 06/23 88-027
BLX (QC ID=24010) NSO5062-04 G.500 06/21/95 0A/23 8SS§-032
LCS A0 ID=24009) NS0S062-03 0.500 06/21/95 06/23 §5-029
Non...-al values and limits from method ¢.5 0.500 20-110 500 100 180

AVERAGES + 2 8D
POR 3 SAMPLES

PROCEDURES EP-D40 Envirenmental Water Digsolution, rev 1

EP~-900 Thorium Purification, rev {

MDA 0.08 & 0.07
YIELD 75 % 19

EP-008 Heavy Elements Electroplating, rev ¢

.. 40D SUMMARIES
Page 2
SUMMARY DATA SECTION

Page 13 9 O

Lab id TMAN
Protocol ROCKETDYNE

Version Vez 3.0 ..
Form LVD-CMS
Version I 06

Report date (7/12/9%




TMA /RICHEMOND

REPORTING GROUF §114

 Test ¥ Matrix WATER Client Rocketdyme
[ . ospG 114 METHOD SUMMARY Contract RE4PJZ94034044

LB Italv B. Pitrman URANITM, ISOTODPIC IN WATER
i HLPER. SPECTROSCOPY

RESULTS

AR RAW SUP- 1: Granium 2: Uranium 3: Uranium RESULT RATIOS (3}
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHEY 233/234 235 238 143 2o 243 20

Preparation batch 2781126

A4CM-3E-0101 NSO5062-02 £114-002 o)
BLK {QC ID=24010) N305062-04 6114-004 54
LCS (QC ID=24009%} NGOE062-03 §114-003 ok
Nominal values and limits from method RDLs {pli/L) 4.5 0.5 0.5 100 4
Averages
METHOD PERFORMANCE
AR RAW SUF.- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWBM DRIFT DAYS AMNAT~
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % % wmin keV KeV EHEELD PREPARED YZED DETECTOR
Preparation bateh 2781~126 2¢ prep error 5.0 ¥  Reference Lab Rotebook 27BY pg. 104
A4CM-95-0101 RS05062-02 : E6 Big 44 06/20/95 06/21 §5-035
BLKM ¢ ID=24010) N305062-04 06/20/95 (0§/21 S8-037
! 06/20/95 ©06/21 5S-03%

L . ID=2400%) NS05062-03

Nominal values and limits f£rom method 0.5 0.200 30-10% 300 100 186
PROCEDURES REFEEENCE  ASTM 3972-80 AVERAGES t 2 SD MDA __ 0.2 * 0.8
ER-040 Environmental Water Dissolution, rev I POR 3 SAMPLES YIELD &7 * 2
ER-310 Uranjun Purification, rev ©
EP-008 Heavy Elements Electroplating, rev ¢

! Lab id TMAN

Protocel ROCKETIVND

Version Ver 3.0
Form DND-TMS

| .JD SUPMMARIES

Page 3
SUMMARY DATA SECTION Yersion 3. 08
Page 14 Report date §7/32/95
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TMA/RICHMOND

REPORTING GRODP 6114

 Test SR Matrix WATER

SDG §114 METHOD SUMMARY

Client Rocketdvne

Coptract R44PIZI4034044

atact Italy E. Pittman STRONTTIUM, TOIAL IN WATER

~ BETA COUNTING
RESULTS

LB RAW SUF-
CLIENT SAMPLE 1D SAMPLE ID TEST FIX PLANCHET  Stroncium 90

Preparation batch 2781-126

A4CM-95-0101 N505062-02 6114-002
BLX (QC iD=240300 R505062-04 €1:4-004
LCS {QC ID=24009%) K505062-03 £6114-003

Nominal values and limits from method RDLs {pCi/L) 6.5

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILD- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-126 2¢ prep error 10.0 ¥ Reference Lab Notebook 2781 pg. 104
B4CM-95-0101 N505062+02 : 1.00 o 93 40 ©06/17/95 06/17 LBG-003
BLX (QC ID=24010) NE05062-04 1.00 ° 06/17/95 06/17 LBG-015
LCS . (QC ID=240089) N505062~03 1.00 . 06/17/95 06/17 LBG-0D4
&l values and limits from wmethod 0.5 1.00 200 184
PROCEDURES REFERENCE HASL 300/SR-01,-02 AVERAGES x 2 8D MDA 0.2 & 2.1
EP-040 Environmental Water Dissolution, rev 1 FOR 3 SAMPLES YIELD 88 + g
EP-500 Strontium-8%, 90 - Purification, rev ¢
EP-51% Strontium-8%, 90 Planchet Demcunting and Yrrzrium
Purification, rev @
Lab id TMAN
.. Protocol ROCKETDYNE
40D SUMMARIES Version Ver 1.2
Page 4 Foym JUD~CMS
SUMMARY DATA SECTIOR Version 3.08
Page 15 24'3 Report date §7/12/95
i




TMA/RICHMOND

REPORTING GROUP 6114

Lo Test GAM  Matrix WATER Client Rocketdvne
PoosDa g11a METHOD SUMMARY Contract R44PIZIA034044
“intact Italy E. Pittman GAMMA EMITTERS
| GARIA SCRN
RESULTS
1AB RAW  SUE-
CLIENT SAMPLE ID SAMPLE ID TEST FIX FPLANCHET Cobalt 60  Cesium 137

Preparation bateh 2781-128

A4CHM-95-0101 ®B505062-02 6114-002 i+
BLE {QC ID=240%10} K505062-04 6114004 T
LCS (QC ID=24609}) NECGS062-03 6114-003 ok
Nominal values and limits from method RDLs {pCi/L) 5
METHOD PERFORMANCE
LAB RAR SUF~ MDA ALIQJ PREPF DILD- YIELD EFF COUNT FWHM DRIFT DAYS ARAL~
CLIENT SARMPLE ID SAMPLE ID  TEST FIX  pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED  DETECIOR
Preparation batch 2781-126 2¢ prep error 15.0 ¥ Reference Lab Notebook 2781 pg. 104
A4CM=-95-0101 NSQE062-02 1.0¢ ’ 6G ¢7/07/9% 01,82,08
BLX {QC ID=24010) N305062-04 1.60 67/07/95 41,03,00
w0 ID=24 G009} NSC5062-03 1.00 06/07/95 MB,03,00
Nomifial values and limits from method 5 1.00 400 180
PROCEDURES REFERENCE ASTM 3649-85; EPA 901.1 AVERAGES 2 8D MDA 4 S 1
EP-100C Ge(Li) Preparation for Environmental Samples, FOR 2 SAMPLES YIBLD *
rev §
Lab id IMAN
protocol ROCKETDYNE
.CHOD SUMMARIES version Yer R.G.
Page 5 Form DVD-CMS
- .
SUMMARY DATA SECTION 23 Version 3,06
Page 16 Report date §7/12/8%




TMA/RICHMOND

REPORTING GROUP 6114
mest H_ Matrix WATER Client Rocketdyne
- 3DG 6114 METHOD SUMMARY Contract R44PIZ94034044
;:i;tac: Italy E. Pittman TRITIOM IN WATER

LIQUID SCINTILLATION

RESULTS
LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Tritium

Prepararion batch 2781-126

A4CM-55-0108 . N505062-01 £114-00%
BLK {QC ID=24010} NEO5062-04 €114-004
LCS (0C ID=324009) NE05062-03 61314~003
Nominal wvalues and limits from method RDLs (pCi/fL) 500

METHOD PERFORMANCE

LAB RAH SUF- MDA ALYQ PREP DILU- YIELD EFF COUNT FWEM DRIFT DAYS ANAL-
CLIENT SRMPLE ID SAMPLE ID TEST PIX pCi/L L FAC TION % % min keV XeV HELD PREPARED YZED  DETECTOR
Freparation batch 2781-126 20 prep error 10.0 ¥ Reference Lab Notebook 2781 pg. 104

37 06/12/%% 06/14 LSC-004

24 OM-55-0100 NEGEGE2-01 L0160
BLK (QC ID=24010) K505062-04 . 0100 06/12/95 06/14 LSC-004
Le.7 7 " ID=24009) N505062+03 .0100 06/12/95 06/14 LSC-004
Nominal values and limits from method 500 ¢.0100 50 180
PROCEDURES REFERENCE  EPA 906.0; ASTM 2476-81 AVERAGES : 2 SD MDA 300 % 0
EP-210 Tritium in Water by Distillation, rev 0 FOR 3 SAMPLES YIELD *

Lab id IMAN
Protocol ROCKETDYNE

METHOD SUMMARIES version Yer 1.0
Form DVD-OME
Version 3.06

Page &
SUMMARY DATA SECTION

Page 17 ")4 Report date 07/32/95




SDG 6115
Contact Italy E. Pittman

Client Rocketdvne

Contract R44PJZ94034044

SUMMARY DATA

SECTION

TABLE OF CONTENTS

Sample Summaries
Prep Batch Summary
Work Summary
Method Blanks

Labk Control Samples
Duplicates

Data Sheets

Method Summaries

End of Section

10

i4

18

21

65

77

Reviewed by

[R%)
w

Lab id TMAN

Protocol ROCKETDYNE

Version Ver 1.0

Form DVD-TOC

VYersion 3.06

Report date (07/12/95




TMA/RICEMOND

REPORTING GROUP 6115
-7 BDG BR3D Client Rocketdyme
Cset Iraly £. Pittman SAMPLE SUMMARY Contract RE4PIEI4034044
LhR CHAIN OF
CLIENT SAMPLE ID TOCATION MATRIX  LEVEL SAMPLE ID SAS NO  CUSTODY COLIECTED
A4CM-95-0087 SSFL AREA 4 S0IL N505083-01 05/08/95
R4CM-85-0098 SSFL AREA 4 SOIL K505063-062 05/08/95
R4CH-85-009% SSFL AREA 4 SOIL N505663-03 65/08/35%
A4CM-55-0102 SSFL AREX 4 S01L NS05063-04 6s/08/9%
A4CM-95-0103 SSFL AREA 4 SOIL NEQ5063-03 06/08/35
A4(M-95-0104 SSFL ARER 4 SOIL N505063-06 05/09/55
K4CM-95-0105 SSFL AREA 4 S0IL NE05063-07 058/09/95
BR4CM-95-0106 SSFL AREA 4 £01L R505063-08 05/0%/95
A4CM-95-0207 SSFL AREA 4 S0IL R505063-~09 05/09/95
A4CM-95-0108 SSFL AREA 4 SOIL N505663-10 05/09/95
A4CM-95-0109 SSFL AREA 4 SCIL N505063-11 05/16/9%
RACH-95-0110 SSFL ARBA % SOIL NE05063~12 05/10/95
A4CM-95-0111 SSFL AREA 4 sSoIL NE05063-13 05/10/9%
A4(M-95-0112 SSFL AREA 4 SO1L N505063-14 05/10/95
A4CM-95-0L13 S8FL AREA 4 SOIL R505063-15 05/11/95
A4CM-95-0114 SSFL. AREA 4 S0IL K505063-16 05/11/85
A4CH-95-0115 SSFL AREA 4 SCIL N5050663~17 05/11/95
A7 85-0116 SSFL AREA 4 SOIL N505063-18 05/11/95
L 350117 SS¥L AREA 4 SCIL N505063-19 65/1%/95
Aqdé-QS-Oiza SSFL AREA 4 S0IL NS05063~20 05/19/85
A4CM-95-0119 SSFL AREA 4 S0IL NS05063-21 G5/19/95
A4(M-95-0120 SSFL AREA 4 S0IL NS05063-22 05/19/95
Method Blank SOIL N505063-24
Method Blank 50IL NS05063-27
Method Blank SQIL ¥505063-20
Lab Control Sample SOIL N508063-23
Lab Control Sample SOIL NSOE063-26
Lab Control Sample S0IL NS0S5063-28
Duplicate {N505063-02)  SSFL AREA 4 SOIL N505063-25 GS/08/95
Duplicate (NS505063-02)  SSFL AREA 4 SUIL N508063-28 05/08/98

Lab id TMAN
Frotocol ROCKETDYNED

Version Ver 1.0 .
Form DVL-CO

TMPLE SUMMARY

Page
SUMMBRY DATA SECTION Version 3, 0§
Page 1 Report date 07/12/95

]
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SDG 6115

':- acy Italy B. Pittman

TMA /RICHMOND

REFORTING GROUP 6115

QC SUMMARY

Client Rocketdyme

Contract R44PIZ54034044

CHAIN OF 3 SAMPLE  BASIS DAYS SINCE LaB DEPARIMENT
K BAICH  CUSTODY CLIENT SAEMPLE ID MATRIX  MOIST AMOUNT  AMOINT RRECEIVED COLL SAMPLE ID SAMPLE ID
§11% AACM-55-0097 SOIL 5.8 03/724/85 16 NS05063-01 §115-001
A4CM-55-0098 SOIL 3.5 05/24/95 16 NS505063-02 £315-002
ALCM-95-G0S9 SOIL 6.3 05/24/85 16 N505863-03 6116503
RA4OM-85-0102 SOIL 10.3 05/24/95 16 NS05063-04 6115-004
A4CM-95-0103 SOIL 0.7 05/24/95 16 NSOS063-05 £115-408
A4(M-95-0104 SOIL 3.6 05/24/95 15 N505063-06  6115-006
A4~ 95-0105 S0IL 4.8 05/24/95 15 N505063-07 6115007
A4CM-95.0106 S01L 2.2 05/24/95 15 NS05063-08  6115-008
A4CM-95-0107 SOIL 1.3 05/24/95 15 N505063-03  6£115-003
24CM-95-0108 SOIL 5.8 05/24/85 15 NS05063-10  &315-010
A4CM-95-0109 S0I1L 4.8 C5/24/95 14 NS05063-11 6115-011
B4CM-95-0110 SOIL 4.3 05/24/8% 14 NS505063-12 6115-012
A4{M-95-0111 SOTL 6.5 05/24/95% 14 N503063-13 6118-013
A4CM-95-01132 SOIL 5.1 08/24/95 14 NSO5063-14 §1315-014
A4M-95-0113 85015 3.2 05/24/95 13 NS05063-15 6115%-015
B4CM-35-0114 S0IL 3.7 05/24/9% 13 N505063-16  6115-016
A4M-95-0115 SOIL 5.8 05/24/95% 13 NSC5G63-17 61i5~017
AqCM—BS-O}lG SOTL. 7.¢ 05/24/95 13 N505063-18 6115-018
A4CM-85-0117 SOIL 6.3 05/24/95 13 NS505063-1% 6115-01¢
A4CM-95-0118 S0TL il.6 08/24 /85 5 N505063-20 £115-020
A4CM-95-0118% SOIL 13.5 05/24/95 N505063-23 6115-021
A4CM-95~0120 S0IL 10.8 05/24/95 NSO5063-22 6315-022
Method Blank S0IL N50S063-24  £115-024
Metheod Blank S0IL R505G63-27  6115-027
Method Blank 501L N505063-30  6£113-030
Lab Control Sample SCIL N505083-23 6135023
Lab Contrel Sample SOIL N505063-26 6115-026
Labk Control Sample SOIL N5050G63-29  6115-029
Duplicate {N505063-02} SOIL 05/24/95 16 AWBOB083-25 6115-025
Duplicate (N3G5063-03) SOTL 05/24/95 16 NS08063-28 €115-028
Lab id IMAN
Protocel ROCKETDYNE
R SMMARY Version Ver 1.0
Page 1 Form DVR-08
SUMMARY DATA SECTION Version 3.08
Report date §7/12/95

Page 2




TMA/RICHMOND

REPORTING GROUR 6115

e, SDG EIAET Client Rocketdwne
o Bocketdyme
{ . act Italy E. Pittman PREP BATCH SUMMARY Contract R44PJz94034024

PREPARATION ERROR PLANCHETS ARALYZED QUALI -
TEST MATRIX METHOD BATCH 20 ¥ CLIENT MORE RE BLARK 14S DUP/ORIG MS/ORIG FIERS
Alpha Spectroscopy
FU S0IL Plurenium, Isotopic in Soil 2781-132 .0 22 i 3 1/1
TH S0IL Thozrjum, Isetopic in Soil 2781-132 5.0 2% b3 1 1/1
2781-132A 5.0 1 1 1
u S0IL Uranium, Isotopic in Soil 2781-132 5.0 22 1 1 1/%
Beta Counting
&R S0IL Strostivm, Tetal in Seil 2781-132 10.0 22 i ;3 1/1
Gamma Spectroscopy
GEM  SOIL Gamma Scan ' ZFBL-132 15.0 2z 1 1 1/1
Liguid Scintillation
H 501L Trivium-Soil 2781-132 10.0 22 1 1 /1 X

Duplicates and Marrix Spikeg are those with original (Client) samplie in this Sample Delivery Group.
B % and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

i Lab g TN
Protocol ROCKETDYNE
Version ¥Yer 1.0
Fors DVD-PRE

BATCH SUMMARY

Page 1
SUMMARY DATA SECTION Version 3,06
Page 3 Report date §7/32/3%




SDG 6115

5 ':act Italy E. Pittman

CLIENY SAMPLE ID

A8 ShMPLE 1D

TMA/RICHMOND

REPORTING GROTP 6115

WORK SUMMARY

Client Rocketdvne

Contract RI4APIEIL0340684

LOCATION MATRIX COLLECTED SOF-
COSTODY 5AS no RECEIVED  PLANCHET TEST PIX ANALYZED REVIEWED 3Y  METHOD
AGCM-35-0097 N50S063~-01 €115~001 GAM 08/21/9% 07/11/95 1EP Gamma Scan
SSFL ARER 4 SOIL 05/08/98  6115-001 H 06/17/95 ¢7/08/35 IEP Fritium-Soil
05/24/95 €115-G01 PU 08/30/95 07/05/95 IEP Plutonium, Isotepic in Soil
£135-001 5R 06/27/95 87/311/95 IEP Stroarium, Total in Seil
6115-001 TH Al 07/04/95 07/05/%%5 IEP Thorium, Isotopic in Seoil
6115-001 U 07/01/98% 07/05/9% IEP Uranium, Isotopic in Soil
A4CM-95-0088 N505063-02 6115-002 GAM 06/27/9% 07/11/9% IEP Gamma Scan
SSFL AREX 4 S01% 05/08/95  6115-002 H 06/17/%% 0v/08/95 IEBP Tritium-Soil
05/24/35  &115-002 fais) 06/30/95 07/05/95 IEP Plutonium, Isotopic in Secil
6115-002 SR 06/27/9% 07/11/95 IEP Strontium, Total in Soil
6115-002 TH Al 07/04/95 07/05/9%5 IEP Thorium, Isotepic in Seil
6115-002 U 07/61/95 07/05/9% IEP Uranium, Isotepic in Soil
A4CM-95-0099 N505063-03 6115-003 GAM 06/21/9% 07/11/95 IEP Gamma Scan
5SFL AREA 4 SOIL e5/08/95 6115-003 H C6/37/%5 07/05/95 IEP Tritjum-Soil
05/24/95  6115-003 341 Q8730795 01/05/9%5 IEP Pluronium, Isoropic in Seil
6115-003 SR 06/27/%5 07/11/95 IEP Strontium, Toral in Soil
6113003 TH Al 07/04/95 07/05/95 IEP ‘Thorium, Isctopic in Secil
&115-003 UG 07/01/9% 07/05/%5 IEP Uranium, Isotopic in Seil
A4CM-95-0102 N505063-04 6115-004 GAM 06/22/%% 07/11/%% IEP Gamma Scan
SSFL BRER 4 S0IL 05/08/95  $115-004 B 06/17/95 07/05/95 IEP Tritium-Soil
05/24/95 6115-004 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil
6115-004 SR 06/27/95 07/31/95 IEP Strontium, Total in Soil
6115004 TH Al 07/04/95 07/05/%5 IEP Thorium, Isoropiec in Soil
6115004 ¢ 07/01/95 ©7/05/95 IEP Uranium, Isotopic in Seil
AECM-35-0103 N505063-08 £115-005 GAM 06/22/95 07/11/95 IEF CGamma Scan
SSFL AREA 4 SOIL 45/08/9% 6115-005 H ¢6/17/95 07/08/95 IBP Tritium-Soil
05/24/95  6115-005 rU g?/03/95 07/05/9% IEP Plutonium, Isotopic in Soil
6115-005 SR 06/27/%% 07/11/95 IEP Strontium, Total in Soil
£115-005 TH Al 07/04/95 07/05/9% IEP tThorium, Isotopic in Soil
£6115-00% & oT/01/%5 07/05/95 IEP Uranium, Isotopic in Seil
. Lab i@ TN
: Protocol ROCKETDYNE
- uR!( SUMMARY Versicn ¥gr 1.0
Page 1 Form DVD-CWE
SUMMARY DATA SECTION Version 3.04
Page 4 Report date §7/12/3%5




ShG §115

TMA /RICHMOND

REPORTING GROUP 6115

Client Rocketdyne

‘set Italy B. Pittman WORK SUMMARY, cont. Contract RE4PIZ54034044
CLIENT SAMPLE ID LAS SRMPLE ID
LOCRTION MATRIX COLLECTED supP-
CUSTODY SAS no RECEIVED  PLANCHET TEST FIX  ANALYZED REVIEWED BY  METHOD
RaCM-95-0104 N505063-06 §115-006 GAM 06/22/%5 07/11/95 TIEP Gamma Scan
S3FL AREA 4 $0IL 05/08/9%  6115-006 H 06/18/95 07/05/95 IEP Tritium-Soil
05/24/95  6115-006 PU 07/83/95 ©7/05/%% IEP Plutonium, Isctopic in Soil
£115-006 SR Q8/27/95 Q7/1i1/9% IEP Strontium, Total in Soil
£115-0046 TH Al 07/04/85 07/05/8% IEP Thorium, Isoropic in Soil
6115-006 U 07/04/95 07/05/98 IEP Uranium, Isotopic in Soil
ASOM-95-0105 NS05063~07 63115-007 GRAM 06/22/9% 07/:1/95 IEP Gamma Scan
SSPL AREA 4 SCIL e5/09/95  61L5-007 H 06/18/95 07/05/95 IEP Tritium-Soil
05/24/95  6115-007 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil
6115-007 SR 06/21/85 01/11/9% IEP Strontium, Total in Seil
§115-047 TH AL c7/05/95 07/05/95 IEP Thorium, Isoropic in Soil
6115-007 U 07/01/95 07/05/95 1EP Uranium, Isotopic in Soil
BACM-95-0106 N505063-08 6115-008 GAM 06/22/%% 07/11/95 IEP Gamma Scan
SSFL AREA 4 SOIL 05/09/85  6115-008 H 06/18/9% 07/05/95 YEP Tritium-Soil
05/24/95  6115-008 PU 06/30/85 07/05/5% IEP Plutonium, Isotopic in Seil
£115-008 SR 66/27/95 ©7/11/%5 IEP Strontium, Total in Soil
6115-008 TH Al 07/04/3%%5 07/05/95 I1EP Thorium, Isotopic in Seil
6115-008 u 07/03/95 $7/05/85 IEP Uranium, Isotopic in Soil
A4CM-55-0107 NE05063-09 6115009 GaM 06/22/95 07/11/95 IEP Gamma Scan
SSFL RREA 4 SOIL 05/09/%% 6115-009 4 Q&/1E/%5 07/05/9% IEP Tritium-Soil
05/24/95 §115-009 PU 07/03/85 07/05/95 JIEP Plutenium, Isctopic in Soil
6315+009 SR 08/21/%5 07/11/%5 IEP Stroatium, Total in Soil
§115~0G% TH Al 07/04/95 0£7/03/95 1EP Thorium, Isotopic in Soil
6135-009 i 07/03/9% ¢7/05/95 IBP Uranium, Isotopic in Seil
B4CM-95.0108 NS05663-10 6115-010 GaM 06/23/95 07/11/%% IEP Gamma Scan
SSFL AREA 4 S0IL 05/08/95  6115-010 H 06/18/95 07/05/95 IEP Tritium-Soil
08/248/95  E115-010 PU 06/30/95 07/05/985 1EP Plutonium, Isotopic in Soil
£115-010 SR 68/27/95 ©7/11/95 IEP Strontium, Total in Soil
§115-010 TH AL D7/04/9%% 07/05/95 IEP tThorium, Isotopic in Soil
£115-010 o $7/03/95 07/08/95 IEP Uranium, Isotopic in Soil
' Lab id TMAN
O Protocol ROCKETDYNE
" WORK SUMMARY Version Vaz 1.0
Page Z Formn DVD-CWS

SOMMARY DATA SECTION
Page S
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TMA /RICHMOND

REPORTING GROUP 6115
-7 SDG 6118 Client Rocketdyne
£ S WORK SUMMARY, cont. Contract R44PIZ84034044

CLIENT SAMPLE ID LAE SAMPLE ID

IOCATION MATRIX COLLECTED SUF-

CUSTODY SAS no RECEIVED PLANCHET TEST FI¥ ANALYZED REVIEWED BY METHOD
AOM-95-0108 NEO5063-11 £115-0121 06/23/85 07/11/95 IEP Gamma Scan

GAM
SSFL AREA 4 SCIL 05/10/95  €115-01% H 06/18/95 07/05/95 IEP ‘“Tritium-Soil
05/24/95  6113%-9011 P 07/03/95 07/65/95 IEP Plutonium, Isotopic in Soil
6115-031 SR 66/27/95 067/11/9% IEP Strontiem, Total in Soil
§115-011 TH Al 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil
§3115-011 o 07/03/95 07/05/95 IEP Uranium, Isotopic in Soil

A4CM~95-0110 N505063-12 6115-012 GAM 06/27/98% 07/11/95 IEP Gamma Scan
SSFL AREA 4 SCIL 05/10/85  €115-012 H 06/18/95 ©07/05/95 IEP Tritium-Scoil
05/24/9%  6115-012 B 06/36G/95 07/05/%5 1IEP Plutonium, Isotopic in Soil
6115-012 SR 06/27/95 07/11/3%5 IEP Strontium, Total in Soil
8115-012 TH Al 07/04/8%5 ©7/05/95 IEP Thorium, Isotopic in Soil
€115-012 u 07/03/95 07/05/95 1IEP Uranium, Isotfepic in Soil
ASCM-95-0111 N30S063-13 6115-013 GAM 06/23/85 07/11/%5 IEP Gamma Scan
S8FL ARBA 4 SOIL 05/10/95  6115-013 H 06/18/95 07/08/95 IEP Tritium-Soil
05/24/95  611%-0123 By 07/¢3/95 07/05/%5 IEP Plutenium, Isotepic in Soil
6115-013 SR 06/27/95 ©07/11/%5 IEP Strontium, Total in Seil
6115-013 TH Al G7/04/95 07/05/%5 IEP Thorium, Isotopic in Soil
£115-013 u 07/03/95 07/05/95%5 IEP Uranium, Isotopic in Soil
A4CM-95-0212 NS05063-14 6115-014 GAM 06/26/95 07/11/95 IEP Gamma Scan
SEFL AREA ¢ SOIL 05/10/95  6115-014 H 06/18/95 07/05/95 IEP Tritium-Soil
05/24/95 6115~014 PU 66/30/9% ©7/05/%5 IEP Plutenium, Isotopie in Soil
6115-014 SR 66/27/95 ©7/13/95 IEP Strontium, Total in $Soil
§115-014 TH AL 07/0%5/9% 07/07/95 IEP Thorium, Isotopic in Soil
6115-014 u 07/03/98 07/05/95 IEP Uranium, Isotopic in Soil
240950113 NG05063-15 6115-01% GAM 06/23/95 07/11/%5 IEP Gamma Scan
SSF'L AREA 4 B0OIL 05/11/%5 6115-015 H 66/18/95 ©07/05/95 IEP Trivium-Soil
05724/%5 £115~015 PU B6/30/95% 07/05/95 IEP Plutonium, Isotopic in Soil
£115-015 SR Q6/27/95 G7/1:/95 IEP Srerontium, Total in Soil
6115-015 TH Al 07/04/95 07/05/95 IEP “Thorium, Isotopic in Soil
£115-015 g 07/03/%% 07/95/7/%% IEP Uranium, Isotopic in Seil

Lab id TMAN
Protocol ROCKETDYNE

| AORK SUMMARY Version Ver 1.0
Form DVD-CHS

Page 3
SIBMMARY DATA SECTION Version 3.06
Page & Report date §7/32/9%
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TMA /RICEMOND

REPORTING GROUP 6115

SDG 6115
tact Italy E. Pittman WORK SUMMARY, cont.

Client Rocketdyme

Contract R44PIEI4034044

CLIENT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED SOF~
COUSTODY SAS no RECEIVED  PLANCHET TEST FI¥ RNALYZED REVIEWED BY  METHOD
ASOM-95-0114 NE05063-16 €115-016 GAM 06/23/95 07/11/%5 IEP Gamma Scan
SSFL AREAR 4 SOIL 03/11/85  §115-016 H 06/18/95 07/05/95 1IEP Tritium-Soil
05/24/55  6€115-018 PU 07/03/95 07/05/9% 1EP Plutonium, Isctopic in Seil
6115-016 SR 08/27/9% §7/11/95 IEP Strontium, Total in Seil
€115-016 TH A2 07/08/95 07/106/95 IEP Thorium, Isctepie in Soil
6115-016 31 07/03/98 ©1/05/98 IEP Uranium, Isctopic in Soil
A4CM-95-0115 N505063-17 6115-017 GhM 06/23/%5 07/11/%5 IEP Gamma Scan
SSFL AREA 4 SOIL 08711735  6118-017 H 06/18/35 ©¢7/05/9% IEP Tritium-Seil
08/24/95  €115-017 PO 08/30/95 07/05/95 IEP Plutonium, Isotopic in Soil
6115-017 SR G6/27/95 07/11/9% IEP Strontium, Total in Soil
E115-017 TH Al 07/04/9% 07/05/95 IEP Thorium, Isotopic in Seil
6115-017 U 07/03/95 §7/05/9% IEP Uranium, Isctopic in Soil
A4CM-55-0116 N505063-18 6115-018 GaM 06/23/98 07/11/95 IEP Gamma Scan
SSFI. AREA 4 SOIL 05/11/95  6115-018 H 05/18/95 07/05/95 IEP Tritium-Soil
05/24/395 6115-018 PU G7/03/95 07/05/9% IEP Plutonium, Isctopic in Sodl
6115-018 SR 06/27/95 07/11/9% IEP Strontium, Total in Soil
6115-018 TH 21 07/04/95 (07/05/9% IEP Thorium, Igoropic in Soil
6115-018 4 07/05/95 07/18/95 IEP Uranium, Isctopic in Soil
A4CM-95-0117 R505063-1¢ 6115-019 GAM 06/23/95 07/11/9% IEP Gamma Scan
SSPL AREA 4 SOIL 05/11/85  §115-019 H 06/18/85 07/05/%5 IEP ‘Tritium-Soil
05/24/%%  6115-01% U 07/03/95 ©7/05/95 IEP Plutonium, Isotopic in Soil
£115-019 SR 06/27/95 07/11/95 IEP Stronrcium, Total in Soil
6115-019 TH Al 07/04/9%5 07/05/9% IEP Thorium, Isotopic in Soil
£115-019 u 07/03/95 07/08/95 IEP Uranium, Isotopic in Soil
R4CM~95-0118 NE05063-20 6115-020 feri] 06/24/9%5 07/11/95 TIEP Gamma Scan
SSPL AREA 4 S0TL 05/18/585  6115-020 H 06/18/95 07/05/95 IEP Tritium-Soil
05/24/98  6115-020 PO 07/02/9% 07/05/95 IEP Plutopium, Isotopic in Seil
6115-020 SR 06/27/95 ©7/11/95 IEP Strontium, Total in Soil
6115-020 TH AL 07/04/%5 07/05/95 IEP Thorium, Isotopic in Soil
6115-020 U ¢7/03/95 07/05/%5 IEP Uranium, Isotopic in Soil

{ORK SUMMARY
Page 4
SUMMARY DATA SECTION

Page 7 :3
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Lab id IMAN
Protocol ROCXETDYRE

version Ver 1.4
Form DVD-CHS
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TMA/RICHMOND

REPORTING GROUP 6115
oo SDG §115 Client Rocketdvne
i:ﬂmalgmﬁ.ﬁmmm WORK SEMMARY; cont. Contract R44PIZS4034044
CLIENT SAMPLE 1D LAB SAMPLE ID
LOCATIONR MATRIX COLLECTED SUF-
CUSTODY SAS no RECEIVED  PLANCHET TEST PIX ANALYZED REVIEWED BY  METHOD
AATM-95-0119 NS05063-21 §115-021 GaM 06/24/95 07/11/%5 IEP OGamma Scan
SSFL. RRER 4 S01% 05/19/95 £115-021 H 06/1B/95 07/05/%5 IEFP Trivijum-Soil
05/24/95  6115-021 PU 07/43/95 07/058/95 IEP Plutonium, Isctopic im Seil
6115-021 SR 06/27/95 ©7/11/55 IEP Strosmtium, Total in Seil
6115-021 TH Al 07/04/95 07/05/95 IEP ‘Thorium, Isotopic in Seoil
6115-02) g 97/03/95 07/05/%5 IEP Uranium, Isctopic in Soil
A4CM- 950120 N505063-22 6115022 GAM 06/24/9% 07/11/95 IEP Gamma Scan
SSFL AREA 4 SCIL 05/18/95  €115-022 H 06/18/95 07/05/95 IEP Tritium-Soil
05/24/9%  6115-022 PU 06/30/95 07/05/%5 LEP Plutonium, Isotopic in Seil
§115-022 SR 06/271/95 ©7/11/95 IEP Stronmtium, Total in Soil
6115-022 TH AL 07/04/%5 07/05/35 IEP Thorium, Isotopie¢ in Seil
£118-022 u GT/03/%5  07/05/9%5 1EP  Uranium, Isctopic in Soil
Method Blank NS05063~24 £115-024 GRM 06/26/9% 07/11/9%5 IEP Gamma Scan
S0TL 6115-024 E 06/17/95 07/05/95 IEP Tritium-Soil
6§115-024 PU 06/30/9% 0v/05/95 IEP Plutonium, Isotopic in Seil
6115-024 SR 06/27/95 07/05/35 IEP Strontium, Total in Soil
£§115-024 U 07/03/95 07/05/9% IEP Uranium, Isotopic in Soil
Method Blank NSO5063+27 6115-027 TH 07/04/95 07/05/95 IEP ‘Thorium, Isotopic in Soil
SOIL
Method Blank NSDS063-30 6115-030 TH 07/08/95 07/14/9% IEP Thorium, Isctopis in Soil
80IL
Lab Control Sample N505063-23 6115-023 GAM 06/26/95 £7/11/95 IEP CGamva Scan
SOIL 6115-023 # 08/17/98 07/05/95 IEP Tritium-Soil
6115-023 PU 07/03/95 07/05/95 IEP Pluzonium, Isotopic in Soil
§115-023 SR 06/27/9% (7/05/95 IEP Strontium, Toral in Soil
6115-023 U 06/36/95 07/058/95 IEP Uranium, Isotopic in Soil
Lab Control Sample N505063-26 £€115-02% TH 07/04/858 ©07/05/85 IEP Thorium, Isotopic in Soil
30IL
tab Control Sample NS5(5063-29 6115-029 TH g7/08/85% O7/14/95 IEP Thorium, Isotopic in Soil

Lab id TMAN
Protocol RUCKETDYNE
Vergion Var 1.3
Form DVI-CHS
Version 3. 06

Report date 97/12/95
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8DG £118

Mo

H _+:Htact Italv £. Pittman

CLIENT SAMPLE ID

TMA /RICHMOND

REPORTING GRODP £115

WORK SUMMARY, cont.

LA SAMPLE D

Client Rocketdyme =

Contract R44PJIZI4034044

TOCKTION MATRIX COLLECTED SUP-
CUSTODY S35 no RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
Duplicate (N505063-02) R505063-25 6115-025 GAM 06/271/9% 07/11/9%5 IEP Gamma Scan
SSPL AREA 4 SCIL 05/06/95 £115-025 H€ 06/37/5%5 07705795 IEP Tritium-Soil
05/24/95  611i5-025 U 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil
6115-025 SR 06727735 07/11/95 IEP Strontium, Total in Soil
6115-025 u 07/63/95 §7/05/9%5 IEP Uranium, Isotopic in Soil
Duplicate (NSG5G63-02) N505063-28 6115028 TH 07/04/95 ©%/05/95 IEP Thorium, Isotopic in Soil
SSFL AREAR 4 SOIL 05/08/95%
05/24/35
COUNTS OF TESTS BY SAMPLE TYPE
TEST SAS no METHOD REFERENCE CLIENT MORE RE BLANK LCS PUP SPIKE TOTAL
GAM Gamma Scan 22 3 3 1 25
L Trivivm-Soil EPA 906.0; ASTM 2476-81 22 1 1 1 25
S Plutonium, Isotopic in Soil HASL 3CC/PU-02 22 1 1 i 25
SR Strentium, Total in Seil HASL 300/8R-01,-02 22 1 1 1 25
TH Thorium, Isotopic in Soil 22 2 2 1 27
G Uranium, Isotopic in Soil HASL 300/0-04 22 1 1 i 25
TOTALS 132 7 7 & 152

" AORK SUMMARY
Page &
SUMMARY DATA SECTION
Page &
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Form DVD-CHE
Version 3.06
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TMA/RICHMOND
REEPORTING GROUP &£115

METHOD BLANK

SDG £115 Client Rocketdyme
Contact Italy E. Pittman Contract R44PJ794034044
Lab sample id N505063-24 Client sample id Method Blank
Dept sample id £115-024 Material/Matrix SOIL
RESULT 2¢ ERR MDA RDLL QUALI -~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 150 500 H
Stroentium 90 10G88-97-2 0.044 0.5 SR
Uranium 233/234 11-08-5 4.005 0.01 54
Uranium 235 14117-96-1 0.001 ¢.01 U
UGranium 238 7440-6%-1 0.002 0.01 U
Plutonium 238 13981-16-3 0.003 0.01 PU
Plutonium 239/240 10-312-8 ¢.002 0.41 PU
GAMMA SCAN ANALYTES
Potassium 40 Eh R GAM
7 smiun 51 S s GAM
L janese 54 - GAM
cobalt 58 R GAM
Iron 59 g GAM
Cobalt 60 i GAM
Zinc 6% gl GAM
Niobium 94 v GAM
Ruthenium 103 U GAM
Ruthenium 106 e GAM
Tin 113 k4] GAM
Cesium 134 G GAM
Cesium 137 0.02 Ui GAM
Cerium 144 -l GAM
Burcpium 152 g caM
Europium 154 U GAM
Europium 155 U GAM
Radium 226 U GAM
Thorium 232 4] GhM
Lab id TMAN
L Protocol ROCKETDYNE
T AETHOD BLANKS Version Ver 1.0
Page I Fort DVD-DS
SUMMARY DATA SECTION Vergion 3.06
Page 10 Report date 07/12/83
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TMA/RICHMOND
REPORTING GROUP 6115

BLANK, cont.

8DG g115

Client Rogketdvne

Contact Italy E. Pittman

Lak sample id NS05063-24

Dept sample id £115-024

Contract R44PJZ94034044

Client sample id Method Blank

Material/Matrix

SOIL

SUFFIX  ALIQUOT

ANALYZED REVIEWED BY

LAB SAMPLE TEST PLANCHET
N505063-24 H §115-024
N505063-24 SR 6115-024
NEQS063-24 U 6115-024
N505063-24 PU 6115-024
N505063-24 GAM 6115-024

06/17/95
06/27/95 07/05/95 1EP
07/03/85 07/05/95 IEP
06/30/9%
¢6/26/95 07/11/%5 1IEP

07/05/95 IEP

07/05/95 IEP

QC-BLANK #24012

“..THOD BLANKS
Page 2
SOMMBREY DATA SECTION
Page 11

Lab 1id THMAN
Protocol ROCKETDYNE
Vergion Ver 1.0
Form DVD-DE
Version 306

Report date Q7/312/95




TMA/RICHMOND

REPORTING GROUP 6115

METHOD BLANK

SDG §115

Client Rockerdyne

Contact Italy E. Pittman

Lab sample id HS05063-27

Contract R44PJZ94034044

Client sample id Method Blank

Dept sample id £3115-027 Material/Matrix SCIL
RESOLT 2¢ ERR MDA RDL QUALY -

ANALYTE CAS NO pCi/g {couNT) pCi/yg pCify FIERS TEST

Thorium 228 0.011 0.1

Thorium 230 14268-63-7 0.019 0.1

Thorium 232 T77406-29-1 0.0608 0.1

LAB SAMPLE TEST PLANCHET SUPFIX ALIQUOT ANALYZED REVIEWED BY

PTA5063-27 TH 6115-027 07/04/95 07/05/95 LEP

QC-BELANK #24208

" #THOD BLANKS
Page 2
SUMMARY DATA SECTION
Page 12

Lab id TMAN
Protocel ROCKETDYNE
Version Ver 1.9
Form DVD-DS
Version 3,06

Report date 07/12/9%
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TMA/RICHEMOND
REPORTING GROUP 6115

METHOD BLANK

SbG 62185 Client Rogketdvne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id N505063-30 Client sample id Methed Blank
Dept sample id £115-030 Material/Matrix S0IL
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pc¢i/g  (COONT) pCity pCifyg FIERS  TEST
Thorium 228 0.041 6.1
Thoxium 230 14269-63-7 0.050 0.1
| Thorium 232 7740-28-1 0.008 0.1
LAB SAMPLE TEST PLANCHET SUFPIX ALIQUOT ANALYZED REVIEWED BY

07/08/95 07/16/95 IEP

TR O5063-30 TH 6115-030

QC~BLANK #24253

Lab id TMaN
protoccl ROCKETDYNE

el METHGD BLANKS Version Ver 1.8

Page 4 Form PVD-DS
SUMMARY DATA SECTION Version 3,06
Page 13 Repert date 07/12/9%




TMA/RICHMOND
REPCRTING GROUP 6115

LAB CONTROL SAMPLE

B¢ £148 Client Rogketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lapb sample id HS05063-23 Client sample id Lab Control Sampile
Dept sample id §135-023 Material/Macrix SOInL
RESULT 2¢ ERR MDA RDL QUALI-~ ADDED 2¢ ERR REC 3¢ LMTS PROTCCOL
ARALYTE pCi/g  (COUNT) pCi/g plifg FIERS TEST pCi/g pCifg T (TOTAL) LIMITS
Tritium 450 509 410 82~118
Strontium 90 G.16 0.5 0.43 84-136
Uranium 233/224 0.32 ¢.01 G.057 84-116
Uranium 235 0.10 0.01 0.044 82-118
Uranium 238 D.12 .01 0.0587 84-118
Plutonium 238 6.036 0.0 0.815 83-117
Plutenium 239/240 0.032 0.41 0.014 831-117
GAMMA SCAN ANALYTES
Potassium 40
Chromiur 51
::;,mese 54
“Loalt 58
Iron 59
Cobalt &0
Zinc 635
Wiohium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134 ;
Cesium 137 G.Cl4 0.02 ¢.018 75-3125
Cerium 144
Europium 182
Burcpium 154
Eurcpium 155
Radium 226
Thorium 232

Lab id IMAN
: Protococl ROCKETDYNE
.. =INTRGL SAMPLES Version Ver 1.8
Page 1 Farm DVD-LCS

SUMMARRY DATA SROTION Version 3.4€
Page 14 Report date 07/312/9%

33




TMA /RICHMOND

REPORTING GROUP 6115

LAER CONTROL, SAMPLE, cont.

SDG 8315 Client Rocketdyne
Contact Ivaly B, Pittman ] Contract R44PIZH4034044
Lab sample id NSO5063-23 Client sample id Lab Control Samole
bept sample id §115-023 Material/Matrix $OLL
SOF- PREF EBRR

TEST PLANCHET FIX ALIQUOT 2g ¥ ANALYZED REVIEWED BY

H £§115.023 16.0 06/17/%5 07/05/%5 IEP

SR 6115-023 16.0 06/27/95 07/05/%5 IEP

U £6115-023 5.0 06/3¢/35 ©7/05/95 IEP

B £115-023 £.8 07/03/95 07/05/9% IEP

GAM 6115-023 15.0 06/26/95 07/11/95 IEP

QC-LCS #2401

Lab id TMAN
Protocol ROCKETIDYRE
Yergion ¥er 1.8
Form VD-LOS

L ONTROL SAMPLES

Fage 2
STMMARY DATA SECTION version 3, 08
Fage 15 Report date 07/12/9%
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TMA/RICHMOND

REPORTING GROOF 6115

LAB CONTROL SAMPLE

5DE £115

Lab sample id RSGS063-76

Contact Italy E. Pittman

Client Roczetdyne
Contract RE£FIZH4034844

Client gample id Las Comntrol Sample

Dept gample id £3116-036 Material/Matrix $01L
RESHULT 2¢ ERR LAk ROL CURLE - ADDED 2¢ ERR REC 3¢ IMTS PROTOCOL
ANALYTE pCi/yg {CouNt) pCifg pCifg FIERS TEBST pCify oCilg % {(TOTAL} LIMITS
Thorium 230 .15 0.1 0.082 85-115
SgF- PREP ERR
TEST PLANCHET FIX ALIQUOT 20 ¥ BANALYZED REVIEWED BY
TH 63115-026 5.8 07/04/95 07/05/95 IEP
QC-LCS #24208
Lab id TMAN
. Protocol ROCKETDYRE
" L4TROL SAMPLES Version Ver 1.0
Page 3 Form DVD-LCS
HMMARY DETA SBECTION Version 3.06
Page 1§ Repurt date U7/12/85




TMA /RICHMOND

REPORTING GROUP 6115

LAB CONTROL SAMPLE

SDG $1135 Client Recketdvne
Contact Italy E. Pittman Contract R448JZ%4034044
Lalb sample id N505063-29 Client sample id Lab Coutyol Sample
Dept sample id §115-029 Material/Matrix SOTYL
RESULT 2¢ ERR MDA RDL: QUALI- ADDED 2g ERR REC 3¢ LMTS PROTOCCL
ANALYTE pCifg  {COUNT} pCi/g pCi/g FIERS TEST pCi/g pCifg [ {TOTAL) LIMITS
Thorium 230 o.1% g.1 TH 0.072 Bi-119
SUF- PREP ERR
TEST PLAMCHET FIix ALIQUOT 2o %  ANALYZED REVIEWED BY
TH 6115-02% 5.0 07/68/95 07/10/95 IBP
QC-LCS #24282
. Lab id TMAN
. Protocel ROCKETDYNE
- JNTROL SAMPLES version Ver 1.0
Page & Form DVD-LLCS
SUMMARY DATA SECTION Version 3, 06
Page 17 Repurc dave Q7/12/9%

ot



TMA/RICHMOND

REPORTING GROUF 6115

DUPLICATE

SDG 6115 Client Rocketdyme
Contact Igaly E. Pittman Contract R4sPIZS4034044
DUPLICATE CRIGINAL
Lab sample id NS05063-25 Lab sample id NS05063-02 Client sample id AdCM-95-0098
DPept sample id 61l15-825 Dept sample id §115-002 Location/Matrix SSFL DREA 4 $OIL
Received 05/24/95 Collected 05/08/95

% moisture 3.5 Chain of custody id

DUPLICATE 20 ERR DR RDL QUALI- ORIGINAL 2¢ ERR MDA QUALI- RPD 3¢ PROT
| ANALYTE pCi/g  {(COUNT) pCifg  pCi/g  PIERS TEST  ptifg  (COUNT) pCi/g  FIERS %  TOr LIMIT

1400
0.050
- 047
L0108
.051
LGOS
.00s

Tritivm
Strontium 90
Uranium 233/234

Uranium 235
.01

LGL
.0

Uranium 238
Plutonium 238
Piutonium 235/240¢
(PMMA SCAN ANALYTES
; Csium 40

L= T = T~ B~ I =)

o

Cirémiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zine 65

u

o

Riobium 94 o
Ruthenium 1£3 i,
Ruthenium 106 v
Tin 113 Loa
Cesium 134 R+
T

g

42

U

33

Cesium 137

g a ddoc g auogado

Cerium 144

Europium 152
Baropium 154

Eurppium 155 : B
C 0. 94 G.0a4 18l 38

Radium 226 4.78 0 0.069
1.4 g.098 ThiE 38

Theozium 332 1.3 .18

lab id IMAN

Protocel ROCKETDYNE

Version Ver 2.0
Form DVD-DUE

Vergion X,06

SUPLICATES
Page 1

SimeARY DATA SECTION

Page 18
43

Report date 87/:2/9




TMA/RICEMOND
REPORTING GROUP 6115

DUPLICATE, cont.

SDG 6118 Client Rogkerdyne
Contact Italy B, Pittman Contract R44PJ794034044
DUPLICRTE ORIGINAT
Lab sample id NS0S5083-25 Lab sample id N5050§3-02 Client sample id A40M-95-0096
Dept sample id §1315-02% Dept sample id £1315-002 Location/Matyix SSFL AREA 4 S0IL
Received 05/24/95 Collected 05/08/3%5
% moisture | 3.5 Chain of custody id
DUPLICKTE SUF~ ORTOINAL el
TEST PLANCHET FIX  ALIQUOT AGRIYZED REVIEWED BY PLANCHET - FIX  ALIQUOT ANALYZED REVIEWED BY
H €115.025 06/17/95 07/05/95 IEP 6115-002 06/17/%5 07/05/%5 IEP
SR £315.0235 06/271/95 ©¢7/11/%5 1EP 6115002 06/27/95 07/11/95 IEP
U 6115-025 07/03/95 07/05/95 IEP 6115-0G2 2 0TF6L/9% 07/05/95 IEP
PU 6115-025 06/30/%5 07/05/95 IEP 6115-002 06/30/95 ©7/05/95 IEP
GAM 6115-025% 06/27/9% 07/11/8% IEP 6115-002 06/27/95 07/11/95 1EP

Lab id TMAN
Protecel ROCKETDYNE

Version Yer 1.9

~APLICATES
Page 2 Form DVD-SUE
SthemARY DATA SROTION Version 3, 08
Page 19 Reporr date §I/12/95%5
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TMA/RICHMOND

REPORTING GRUUP 6115

DUPLICATE
SBG £115 Ciient Rocketdyne
Contact Italy B. Pivtzan Contract R44PIZS4034044
DUPLICATE ORICINAL
Lab sample id KR305063-28 Lab sample id N505063-02 Client sample id A4CM-95-0093
bept sample id 6115-028 Dept sample id 6115~002 Location/Matrix $SFL ARER 4 SOOI
Received 05/24/9% Collected 05/08/3%
% moisture 3.5 Chain of custedy id
DUPLICATE 20 ERR MDA R QUALY ORIGINAL 2¢ ERR MDA QUALT - RPD 3¢ PROT
ANALYTE pCifg  (COUNT) pCi/g pCifg FIERS TEST  pCifg  (CODNT) pCi/g FIERS ¥ TOT LIMIT
| Thorium 228 0.082 TH 0.028
Thorium 230 0.270 TH 0.074
Thorium 232 G.085 TH 0.088
DUPLICATE SUF- CRIGINAL SgF-
i PLANCHET FIX  ALIQUOT ANALYZED REVIEWED BY PLANCHET FIX ALIQUOT ANALYZED REVIEWED BY
o
TH 6115-028 DY 07/04/95 07/08/95 IEP | 6115-002 Al 07/04/95 07/05/85 IEP

QC-DUPH#2 24210

Lab id TMAN
Protocol ROCKETDYNE

SOPLICATES Version Ver 1.0
Page 3 Form DYD-DUPR

SUMMARY DATA SECTION Versgion 3.4%
Page 20 report date 07/12/9%%




TMA/RICHMOND

REPORTING GROUP 6115

DATA SHEET

SDG §118

Client Rocketdyne

Contact Italy E. Pittman

Lab sample id NS0S50€3-01
Dept sample id £115-001

Received 05/24/95

% molisture £.8

Contract R44PJIZ54034044

Client sample id A4CM-95-0097
Location/Matrix SSFL ARER 4 S50IL
Collected 05/08/55
Chain of custody id

RESULT 20 ERR RDL
ANALYTE CAS KO pCifg  {COUNT) pCi/g
Tritium 830
Strontium 90 10098-57-2 0.870 0.5
Thorium 228 0.10 0.1
Thorium 230 14269-63-7 0.090 0.1
Thorium 232 7740-29~1 0.10 0.1
Uranjum 233/234 11-08-5 0.057 0.01
Uranium 23% 14117-96-1 0.012 0.01
Uranium 238 7440-61-1 0.056 0.01
© . tonium 238 13981-16-23 0.002 0.01 U .
“oloatomium 2397240 ¢ 10-12-8 0.002 0.01 iy - PU
GAMMA SCAN ANALYTES e
Potassium 40 0.62 L GaM
Chromiun 51 ) GAM
Manganese 54 i GAM
Cobalt 58 LU GAM
Iren 59 U aaM
Cobalt 60 Ly GAM
Zinc 6% U GaM
Niobium 94 i GAM
Ruthenium 103 v GAM
Ruthenium 106 1] GAM
Tin 113 ‘U SAM
Cesium 134 L 15 GAM
Cesium 137 0.031 0.02 GaM
Cerium 144 R 1 U GAM
L Buropium 152 .65 4] GAM
Europium 154 u io0.o3 U GaM
Radium 226 ©.82 5.060 - ' GAM

JATA SHEETS
Page 1
SUMMARY DATA SECTION
Page 21

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-BS
Version 3.06

Report date 07/312/8%5
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Da

TMA/RICHMOND

REPORTING GROUP 6115

TA SHEET, cont

DG g115

Client Rockeidyne

Contact Italy E. Pittman

Contract R44PJIZ54034044

Lab sample id NBO5063-01

Client sample id M4CHM-95-0057

Dept sample id 61315-003 Location/Matrix SSFL AREA 4 S0IL
Received p5/24/95 Collected 05/08/95
% moisture 5.8 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANRLYTR CAS NO pCi/g {COUNT} pCi/g pCi/g FIERS  'TEST
Thorium 232 0.14
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
NS05063-01 H 6115-001 06/17/95 07/05/95 IEP
Lo w3063-01 SR 6115-00% 06/27/95 07/11/95 IEP
5 063-01  TH 6115~001 Al 07/04/95 07/95/9%5 IEP
NS05063-01 U 6115-001 07/01/95 07/05/95 IEP
NSg5063-01 PU §115-001 06/30/95 07/05/95 IEP
N505063-01 GAM 6115-001 0€/23/8% B7/11/9% IEP
Lab id TMAN
Protocol ROCKETDYNE
+ATA SHEETS Version Ver 1.8
Fage 2 Form DVD-DS
SUMMARY DATA SECTION Version 3,08
Page 22 Report date 07/12/85

47
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TMA/RICHMOND

REPORTING GROUP 6115

DATA SHEET

SDG 61315

Contact Italy E. Pittman

Lab sample id NS05063-02

Client Rocketdvne
Contract R44PIZ94034044

Client sample id A4CM-95-0098

Dept sample id £115-0902 Location/Matrix SSFL _ARER 4 SCIL
Received 035/24/95 Collected 05/08/35
% moisture 3.5 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI~
ANALYTR CAS NO pCifg  (COUNT) pCi/lyg pCi/g FIERS TEST
Tritium H
Strontium 80 10098-97-2 8R
Thorium 228 TH
Thorium 230 14269-63-7 TH
Thorium 232 7740-29-1 TH
Urapium 233/234 11-08-8 U
Uranium 235 14117-96~1 U
Uranium 238 7440-61-1 U
‘....onium 238 13581-16-3 PU
“ajtomium 239/240 10-12-8 Py
GAMMA SCAN ANALYTES
~Potassium 40 GAM
Chromiun 51 GAM
Manganese 54 GAaM
Cobalt 58 U GAM
Iron 59 U GAM
Cobalt 60 U GAM
Zinc &5 - GAM
Niobium %4 £ s CAM
Ruthenium 103 U fosy GAM
Ruthenium 106 U oK GaM
Tin 113 LT U GaM
Cesium 134 _zﬂ'- . GAM
Cesium 137 iy g GAM
Cerium 144 g k) GAM
Europium 152 - R GaM
Europium 154 i U GAM
Europium 155 u T GAM
Lab, id TMAN
Protocel ROCKETDYNE
ATA SHEETS Version Vey 1.0
Fage 3 Form DVD-DS
SUMMARY DATA SECTION Version 3,68
Report date 07/12/85

Page 23
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TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET, cont

SDG 6115 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id N505063-02 Client sample id A4{M-95-0098
Dept sample id 6115-002 Location/Matrix SSFL ARER 4 SCIL
Received 05/24/95 Collected (5/08/35
% moisture 3.5 Chain of custedy id

RESULT 20 ERRE QUALT -
ANALYTE ChAS WO pCi/g {COUNT) FIERS  'FEST
Radium 226 0.044
Thorium 232 ¢.098
LAR SaMPLE ‘TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
L6302 H 6115~002 66/17/95 ©7/05/985 IEP
5UB063-02 SR £115-002 06/27/95 07/11/95 I1EP
N505063~-02 TH £115-002 Al 07/04/95 07/05/95% IEP
N505063-02 U £115-002 67/01/9% ©7/05/9% IEP
R505063-02 PU 6115002 06/30/98 0©7/05/95. IEP
N505063-02 GAM £3115-002 06/27/95 07/11/95 IEP
Lab id TMAN.
Lo rotocol ROCKETDYNE
~...sATA SHEETS version Ver 1.0
rage 4 Form RVD-DBE
SUMMARY DATA SECTION Version 3,06
Page 24 Report date 07/12/95
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TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET

DG 63115 Client Rocketdvne
Contact JItaly E. Pittman Contract R44PJZ254034044
Labk sample id NS8506€3-03 Client sample id A4CM-95-00399
Dept sample id £11%-003 Location/Matrix SSFL AREA 4 $01%
Received 05/24/9% Collected pS5/08/9%
% moisture 6.3 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALY -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIBRS  ‘TEST
Tritium 740 500
Strontium S0 10058-97-2 0.063 0.5
Thorium 228 0.083 0.1
Thorium 230 14269-63~7 0.074 6.1
Thorium 232 T7T40-29-1 0.085 0.1
Uranium 233/234 11-08-5 0.052 0.01
Uranium 235 314117-96-1 ¢.01% 0.01
Uranium 238 7440-61-1 0.050 0.01
wootonium 238 13981-16-3 0.002 0.01
“ildtonium 238/240 16-12-8 g.003 6.01
GAMMA SCAN ANALYTES
Potagsium 40 0.64
Chromiun 51
Manganase 54
Cobalt 58
Iron 58
Cobalt 60
2inc 65
Nicbium 94
Ruthenium 103
| Ruthenium 106
Tin 113
Cesium 134 _ i
Cesium 137 CoeEAsS . 0.030 0.02
Cerium 144 .13;
Buropiwm 152 o
Europiuvm 154 150
Buropium 158 1S
! Lab id TMAN
o Protocol  ROCKETDYNE
JATA SHEETS Version Ver 1.0
page 5 Form DVD-DE
SUMMARY DATA SECTION VYersion 3.86
Page 25 Report date 07/312/9%
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TMA/RICHMOND

REPORTING GROOP 6115

DATA SEHEET, cont
SDG £13185 Client Reocketdyne
Contact Italvy E. Pittman Contract R44PJIZ94034044

Lab sample id NS05063-03
Dept sample id §115-003

Received 05/24/9%

Client sample id A4CM-95-0099

Location/Matrix SSFL AREA 4

SQIL

Collected 03/08/795

¥ moisture 6.3 Chain of custody id
RESULT 20 ERR
ANALYTE CAS NO pCi/g  {COUNT)
Radium 226 0.053
Thorium 232 0.13
LABR SAMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED BY
-2 5063-03 H 6115-003 06/17/95 07/05/9% IEP
CEFR5063-03 0 SR £115~003 06/27/95 07/11/95 IEP
N505063-03 TH 6115-003 Al 07/04/85 07/05/95 IEP
K505063-03 U §115-003 07/01/95 ¢7/05/95 IEP
N505063-03 PU 6115-003 06/30/9% 07/05/95 I8P
N505063-03 GAM 6115-003 06/21/95 07/11/95 1IEP
, Lab id TMAN
Sl Protocol ROCKETDYNE
TOATA SHEETS Version Ver 1.0
Page & Form DVD-DS
SUMMARY DATA SECTION version 3.06
Fage 26 Report date 07/12/9%
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TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET

SDG §115 Client Rocketdvme
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NOOS063-D4 Client sample id A4CM-85-0102
Dept sample id 6115-004 Location/Matrix SSFL AREA 4 80IL
Received 05/24/95 Collected 05/08/%5
% moisture _10.3 Chain of custody id

RESULT 20 ERR RDL QUALI~

ANALYTE CAS NO pCi/fg  (COUNT) pCi/g FIERS TEST
Tritium 480 500 H
Strontium 90 14088-97-2 0.054 0.5 SR
Thorium 228 0.0s8 0.1 TH
Thorium 230 14269-63-7 ©.077 0.1 TH
Thorium 232 7740-29-1 0.086 0.1 TH
Uranium 233/234 11-08-5 ¢.0587 0.01 U
Uranium 235 14117-96-1 0.012 0.01 14
Hranium 238 7440-61-1 0.054 0.02 U
. tonium 238 13981-16-3 0.002 0.01 PU
“uatoniuwm 239/240 10-12-8 0.003 0.01 PU
GAMMA SCAN ANALYTES

Potassium 490 0.53 GAM
Chromiun 51 ﬁ GAM
Manganese 54 :ﬁw GAM
Cobalt 58 Rogs aaM
Iron 59 -Hf GAM
Cobalt 60 Uy GaM
Zinc 65 U GaM
Niocbium 94 U GaM
Ruthenium 1032 ﬁf' GaM
Ruthenium 106 Ty GaM
Tip 113 U GAM
Cesium 124 U GRM
Cesium 137 G.025 0.02 GAM
Cerium 144 U GAM
Buropium 152 RREERS AN U GAM
Buropium 154 R U GAM
Burcpium 155 s &} GaM

Lab id TMAN
Brotocol RCCKETDYNE

JATE SHEETS Version Ver 1.0
Form DVD~RS

Page 7
SUMMARY BATA SECTION Version 1. .86
Page 27 Report date £7/12/85




TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET, cont

SDpG 6115 Client Rocketdyne
Contact Itaily E. Pittman Contract R44PIZI4034044
Lab sample id N505063-04 Client sample id A4CM-95-0102
Dept sample id §115-004 Location/Matrix $SFL AREA 4 s01L
Received 05/24/85 Collected §5/08/95
% moisture _10.3 Chain of custody id

RESULT 20 ERR RDL QUALI-
ANALYTE CAS NO pCi/g  (CODNT} pCi/g FIERS TEST
Radium 226 0.046
Thorium 232 0.11
LAR SAMPLE THST PLANCHET SUPFIX  ALIQUOT ANALYZED REVIEWED BY
. 063-04 H §115-004 06/17/95 07/05/95 1EP
“elio063-04 SR 6115-004 06/27/95 07/11/95 IEP
NS0S063-04 TH 6115-004 at 07/04/95 07/05/9%5 IEP
N505063-04 U 6113-004 ¢7/01/95 o07/05/95 IEP
N505063-04 PU §115-004 06/30/95 07/05/9% IEP
N505063-04 GAM 6115-004 06/22/95 07/11/95 IEP

Lab id THMAN
Protocol ROCEETDYNE

+TA SHEETS Version Ver 1.0
Form DVD-DE

Page B
SUMMARY DATA SECTION Version 3.086
Page 28 Report date 07/13/9%
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TMA/RICHMOND
REPORTING GROUP 6118

DATA SHEET

SDG g1ls Client Rocgketdvne
Contact Italy E. Pittman Contract R44PJ294034044
Lab sample id N505063-0% Client sample id A4CM-35-0103
Dept sample id §115-005 Location/Matrix SSFL_AREA 4 SQIL
Received 05/24/9%5 Collected 035/08/35
¥ moisture _10,.7 Chain of custedy id
RESULT 20 ERR MDA RDL QUALI~
ANALYTE CAS KO pCi/g  (COUNT) pCi/g pCi/yg FIERS  TEST
Tritium 440 50¢
Strontium 90 10098-97-2 0.067 0.5
Thorium 228 a.11 6.1
Thorium 23¢ 14269-63-7 0.074 0.1
Thorium 232 7740-29-1 ¢.08% 0.1
Uranium 233/234 11-08-5 0.045 0.01
Uranium 235 143117-96-1 d.012 c.o1
Uranium 238 7440-61-1 0.047 0.01
- ‘onium 238 13981-16-3 0.002 0.01
“iatonium 239/240 10-12-8 0.003 0.01
GAMMA SCAN ANALYTES
Potassium 40 .50
Chromiun 51
Manganese 54
Cobaltr 58
Iiron 59
Cobals &0
Zinc €%
Niobium 94
Ruthenium 103
i Ruthenium 106
¢ Tin 113
Cesium 134
Cesium 1237 0.028 0.02
Cerium 144 g GAM
Eurcpium 152 U GAM
Europiom 154 v GAM
Buropium 158 U GhM
Lab id TMAN |
; Protecol ROCKETDYNE
. «TA SHEETS Version Ver 1.0
Fage 2 Form BVD-DS
STMMARY DATA SECTION Versicn 3,06
Page 29 Report date 07/12/8%
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DATA SEEET,

TMA/RICHMOND
REPORTING GROUP 6115

cont

5DG 115

Ciient Rocketdyne

Contact Italy E. Pittman

Contract R44PJ794034044

Lab sample id NS505063-05
Dept sample id §11%-005

keceived 05/24/95

)

¥ moisture _10.7

Client sample id A4CM-95-0103

Location/Matrix SSFL AREA 4

S0IL

Collected 05/08/95

Chain of custeody id

RESULT 2¢ ERR MDA, RDL, QUALI~
ANALYTE CAS RO pCi/g (COONT) pCi/g pCi/g ¥IERS  TEST
Radium 226 0.044
Thorium 232 0.099
LAS SAMPLE TEST PLANCHEYT SUPFIX  aLIQuoT ANALYZRD REVIEWED BY
. . '063-05 H 6115-005 p6/17/95 ©7/05/95 IEP
a5 063-0%  BR 6115-005% 06/27/95 07/11/%% IEP
N505063-05 TH 6115-00% Al 07/04/95 ©7/05/95 IEP
N505063-05 U 6115-005 67/01/95 07/05/%5 IEP
N505063-05 PU 6115-003 07/03/9% 07F/05/95 IEP
N505063-05 GAM 6115-005 Q&6/22/95 07/11/95 IEPR
Lab id TMAN
; Protocol ROCKETDYNE
. ATA SHEETS Yersion Yer 1.0
Page 10 Form DVD-DS
SUMMARY DATA SECTION Version 306
Page 390 Report date 07/12/85




TMA/RICHMOND

REPORTING GROUP 6115

DATA SHEET

SDG 6115 Client Rocketdyne
Contact JItaly B, Pittman Contract R44PJ294034044
Lab sample id N5S050£3-06 Client sample id A4CM-965-0104
Dept sample id 6115-006 Location/Matrix SSFL AREA 4 SOTIL
Received 053/24/95 Collected 05/09/95
¥ moisture 2.8 Chain of custody id

GAMMA SCAN ANALYTES
Potagssium 40
Chromiun 51
Manganese 54
Cobalt 58
Iron 59

- Cobalt 60
Zinec &5
Nicbhium 94
Ruthenium 103
Ruthenium 108
Tin 113
Cesium 134
Cegium 137

Sakae

G.100

RDL QUALI~

ANALYTE CAS NO pCi/g FIERS  TEST
Tritium 5G0

Strontium 20 1009%8-97-2 0.5

Thorium 228 0.1

Thorium 230 1426%-63-7 0.1

Thorium 232 7740-29-1 0.1
Uranium 233/234 11-08-5 0.01
Uranivm 23% 14117~96-1 0.01
Uranium 238 7440~61-1 0.01
- tonium 238 13981-16-3 0.01

Catonium 239/240 10-12-8 0.01

Cerium 144 g i3
Europium 152 :TUf” .f0;64 . U
Europium 154 g ';iQLGBF; U
Europium 155 U . 41
: Lab id TMAN
; Protocol ROCKETDYNE
. JATA SHEETS version ¥Yer 1.0
Page 11 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 31 Report date §7/12/9%
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TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET, cont

SDG 6115 Client Rocketdvne
Contact Italy E. Pittman Contract R44PIZ94034044
Lab sample id N505083-06 Client sample id A4CM-95-0104
Dept sample id €115-006 Location/Matrix SSFL ARED 4 SOIL
Received 05/24/95 Collected 05/0%/95
% moisture 3.6 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI~
ANALYTE CAS WO pCifyg {COUNT) pCi/g pCifg FIERS TEST
Radium 226 0.043
Thorium 232 0.12
LAR SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BEY
i”;,1063-06 H §115-006 06/18/95 07/05/9% IEP
Y. 5063-06 SR 6115-006 66/27/95 07/11/%5 IEP
NS505063-06 TH £115-006 Al 07/04/9% 07/05/9% IEP
MN505062-06 U £115-006 GT/eL/95 07/05/95 1ER
N505063-06 PU 6115-006 07/03/95 07/05/95 IEP
NS505063-06 GAM £115-006 06/22/95 07/11/95 IEP
: Lab id TMAN
. Protocol ROCKETDYNE
- ATA SHEETS vVersion Ver 1.0
Page 12 Form DVR-RS
SUMMARY DATA SECTION Version 1,06
Page 32 Report date §7/12795
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TMA/RICEMOND
REPORTING GROUP 6115

DATA SHEET

SDG 8118 Client Rockerdvne
Contact Igfaly E. Pittman Contract R44PJZ84034044
Lab sample id NS05063-07 Client sample id A4CM-95-0105
Dept sample id £115-007 Location/Matrix SSFL AREA 4 S01L
Received 05/24/95 Collected 05/0%9/95
¥ moisture 4.8 Chain of custody id
RESULT 20 EER MDA RBL QUALY -
ANALYTE CAS NO pCi/g {COUNT) pCi/g pCi/g FIERS  TEST
Tritiuam 1200 500
Strontium 90 i6098-957-2 0.054 6.5
Thorium 228 0.074 0.1
Thorium 230 14269-63-7 ¢.062 0.1
Thorium 232 7740-29-1 0.068 c.1
Uranium 233/234 11-08-5 0.046 0.01
Uranium 23§ 14117-96-1 0.011 0.01
‘granium 238 7440-61~1 0.045 0.0%
- . tonium 238 13981-16-3 0.002 0.01
“iiatonium 239/240 10-12-8 0.002 0.0%
GAMMA. SCAN ANALYTES _
Potassium 40 0.57 GAM
Chromiun 51 v GaM
Manganese 54 oy GAM
Cobalt 58 U GaM
Iron 5% U GAM
| Cobalt 60 U GAM
Zinc &5 s Gam
Niobium 94 g GaM
Ruthenium 103 U GaM
Ruthenium 106 ‘U GAM
Tin 113 U GAM
Cesium 134 : 03 U GAM
Cesium 137 0.028 oTHo Loz GAM
Cerium 144 > R B U GAM
Buropium 152 S04 U GAM
Buropium 154 O t}.,}ﬁ 15 GhM
Europium 155 0.1 _ u GAM
Lab id TMaN
S Protocol ROCKETDYNE
. | JATA SHEETS Version Yey 1.9
Page 13 Form DVD-US
SUMMARY DATA SECTION Version I.06
Page 33 58 Report date §7/12/9%




TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET, cont
8DG 6118 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJIZ84034044

Client sample id A4CM-85-010%

Lab sample id N505083-07

Dept sample id £115-007 Location/Matrrix SSFL AREA 4 SCIL
Received 05/24/985 Collected 035/09/9%
% moisture 4.8 Chain of custedy id
RESULT 2g ERR MDA RDL QUALI~
ANALYTE CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS  TEST
Radium 226 0.049
Thorium 232 6.11
LAB SAMPLE 'TEST PLANCHET SUOFFIX ANALYZED REVIEWED BRBY
H §115-007 06/18/95 07/05/95 IEP
zJ5063-07 SR €115-C007 06/27/95 07/11/95 1IEP
N565063~-07 TH 6115-007 Al 07/05/9% 07/05/%5 IEP
N505063-07 U 6115007 07/01/9%5 07/05/95 IEP
NS05063~07 PU 6115-007 0&6/36/95 07/08/95 ZIEP
NE05063-07 GAM 6115-007 o6/22/9% 07/11/8% IEPR
nab id IMAN
[ Protocol ROCKETDYNE
“... JATA SHEETS version ¥er 1.9
Page 14 Form DVD-DS
SUMMARY DATE SBECTION Version 3,06
Page 34 ES{} Reporr date 07/12/95




TMA/RICHMOND

REPORTING GROUP 63115

DATA SHEET

SDG pils

Client Rocketdyme

Contact Italy E. Pittman

Contract R44PJIZ94034044

Lab sample id N505063-08

Client sample id A4CM-95-0106

Dept sample id 6115-008 Location/Matrix SSFL AREA 4 S0IL
Received 05/24/98 Collected 08/09/95
¥ moisture 2.2 Chain of custody id
RESULT 20 ERR MDA RDI: QUALI -
ANALYTR CAS WO pCi/g  {COURT) pCi/g pCi/g FIERS TEST
Tritium 2100 500 H
Strontium 90 160988-97-2 0.062 0.8 SR
Thorium 228 0.089 0.1 TH
Thorium 230 © 14269-83-7 0.073 0.1 TH
Thorium 232 7746-29-1 0.081 0.1 TH
Uranium 233/234 11-08-5% C. 046 0.01 g
Uranium 235 14117-96-1 6.009 ¢.01 U
Uranium 238 7440-81-1 0.04¢ 0.01 4]
" tonium 238 13981-16-3 0.002 0.01 PU
“utonium 239/240 10-12-8 0.003 0.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.5%9 GAM
Chromiun 51 _ GAM
Manganese 54 u GAM
Cobalt 58 o GAM
Iron 59 Y GaM
Cobalt 60 i GAM
Zinc €5 X GAM
Niobium 94 : GAM
Ruthenium 103 o GAM
Ruthenium 106 o GAM
Tinp 113 i 3 GAM
Cesium 134 I GAM
Cesium 137 0.023 .02 . GaM
Cerium 144 fod GAM
Buropium 152 o GAM
Buropium 154 g GaM
Buropium 155 B GaM
Lak id TMAN
Protocol ROCKETDYNE
ATA SHEEYS Vergion Ver 1.0
Page 15 Form DVDR-DS
SUMMARY DATA SECTION Vergion 3,08
Page 3% Report date 07/12/3%5
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TMA/RICHMOND
REPORTING GROUP €115

DATA SEEET, cont

SDG 6115 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJIZ24034044
Lab sample id N505063-08 Client sample id Bp4CM-85-0106
Dept sample id 6115-008 Location/Matrix SSFL_AREA 4 S0IL
Recaived 05/24/9% Collected 05/08/95
% moisture __ 2.2 Chain of custedy id

RESULT 20 ERR MDA RDL QuUALI-
ANALYTR CAS NO pCi/yg {COURT) pCi/g pCi/g FIERS  TEST
Radium 226 0.047 GAM
Thorium 232 0.11 GAM
LAR SAMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED RBY
" 5063-08 H £115-008 06/18/95 07/05/95 IEP
“.... 5063-08 SR 6115-008 06/27/95 07/11/95 IEP
N505063-08 TH 6115-008 Al 07/04/95 07/05/95 IEP
N505063-08 U 6115-008 07/03/%5 07/05/95 IEP
N505063-08 PU €115-008 Q6/30/95 07/05/95 IEP
N5050663-08 GAM €115-008 06/22/%5 07/11/9% 1EP

Lab id TMAN
Protocol ROCKETDYNE

© ATA SHEETS Yersion Ver 1.0
Form PVD-DS

Page 16
SUMMARY DATA SECTION Version .08
Page 36 Report date §7/12/85%
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TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET

£DG
Contact

Lab sample id

£115
italy B, Pittman

N505063-05

Client Rocketdvne

Contract R44PJIZ94034044

Client sample id A4CM-95-0107

62

Dept sample id 5115-009 Location/Matrix S$SFL AREA 4 SOIL
Received 05/24/95 Collected 05/09/95
% moisture 1.3 Chain of custedy id
RESULT 2a ERR MDA RDL QUALL ~
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/yg FIERS  TEST
| Tritium 2400 . 500
Strontium 90 10098-97-2 ¢.054 0.5
Thorium 228 0.080 0.1
Thorium 230 14269-63-7 0.07¢ 6.1
Thorium 232 7740-28-1 0.084 0.1 :
Uranium 233/234 11-08-5 0.047 ©.01
Uranium 23% 14117-56-1 6.010 0.01 L
Uranium 238 7440-61-1 0.046 0.01 i
© ‘onium 238 13981-16~3 0.003 0.01 U
siltonium 239/240 10-12-8 0.003 .01
GAMMA SCAN ANALYTES o
Potassium 40 0.60 s
Chromiun 51 U
Manganese 54 Eﬁ
Cobalt 58 ﬁﬁ
Iron 5% i
Cobalt 60 LU
Zine 65 v
Niobium 94 iﬁ
Ruthenium 193 U
Ruthenium 106 U
Tin 113 U
Cesium 134 ; U
Cesium 137 85 0.034 .02
. Cerium 144 -}g:J B 1)
Europium 152 e oL os v
Suropium 154 e 2003 U GAM
Buropium 155 u “p.08 U GaM
; Lab id IMAN
s ' protocol ROCKETDYNE
i&; ATA SHEETS Yersion Ver 1.0
Page 17 Form DVD-DS
SUMMARY DATA SECTION Version 1.06
Page 37 Report date 07/12/85




TMA/RICHMOND
REPORTING GROUP 6115

DATA SEEET, cont

Client Rocketdyne
Contract R44PJZS4034044

SDG
Contact

6115
Italy E. Pitrman

Client sample id A4CM-85-03107

Lab sample id N505063-09

Dept sample id 6115-0849 Location/Matrix SSFL BAREA £ SCQIL
Received 05/24/95 Collected 05/05/35
% moisture 1.3 Chain of custody id
RESULT 20 ERR RDL QUALI-
ANALYTE CAS NO pCifg  {COUNT) pli/g ¥IERS  TEST
Radium 226 ¢.048
Thorium 232 0.13
LAB SAMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED BY
~ 8063-09 H 6115-009 06/18/95 07/05/9% IEP
% 75063-0% SR 6115-009 06/27/95 07/11/95 IEP
N305063-09 TH 6115-0409 Ay 07/04/95 07/05/95 IEP
N50S5(063-09 U 6115-009 07/03/95 ©07/05/9%5 IEP
N505062-09 PU 4115-009% 07/03/9%% 07/05/95 1IEP
NS05063-09% GAM 6115-00% 06/22/9% 07/11/95 IEP
Lab id TMAN
protocol REOCKETDYNE
TA SHEETS version Ver 1.0
Page 18 Fortm DVD-DS
SUMMARY DATA SECTION Version 3,06
Page 38 Report date §7/12/9%
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TMA/RICHMOND

REPORTING GROUP 6115

-

DATA SHEET

5DG £115 Client Rocketdyne
Contact Jtaliv E. Pittman Contract R44PIZU4034044

Lab sample id RS50%063-30

Dept sample id £115-010

Received 05/24/95

¥ moisture 5.8

Client sample id A4CM-95-0108

Location/Matrix SSFL AREA 4

80IL

Collected 05/08/9%

Chain of custody id

64

RESULT 20 ERR RDL
ANALYTE CAS NO pCifg (COUNT} pCi/g
Tritium 870 5040
Strontium 9¢ 10098-97-2 0.080 0.5
Thorium 228 0.12 G.31
Thorium 230 14269-63-7 0.11 G.1
Thorium 232 7740-25-1 0.12 0.1
Uranium 233/234 11-08-5 0.05¢ 0.01
Uranium 235 14117~96-1 4.410 0.01
Uranium 238 7440-61-1 &.054 0.01
:f:étonium 238 13981~16-3 0.002 0.01
vl conium 239/240 10-12-8 0.003 0.01
GAMMA SCAN ANALYTES
Potassium 40 0.55
Chromiun 52
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zinc 65
Niobium 94
Ruthenium 103 4
Ruthenium 106 5y
Tin 113 o e
Cesium 134 G 3
Cesium 137 043 0.031 0.02 i
Cerium 144 s ¥ aaM
Europium 152 T 13 GAM
Eurcpium 154 g [P Gam
Burcpium 185% [+ ) GAM
Lab id TMAN
e Protocol ROCKETDYNE
"~ YA SHEETS Version Ver 1.0
Page 1% Form DVD-DS
SUMMARY DATA SECTIOR Version 3.06
Pags 39 Report date 07/12/9%




TMA/RICHMON

REPORTING GROUP 6115

DATA SHEET, c¢

D

ont

SpG £1315 Client Rocketdyne
Contact Italy E. Pittmarn Contract R44PJIZ94034044
Lab sample id NBOEQ63-310 Cliient sample id A4CM-95-0108
Dept sample id 6115-010 Location/Matrix SSFL ARER 4 S0IL
Received §5/24/35 Collected 05/09/95
% moisture 5.8 Chain of custody id
RESULYT 2¢ ERR MDA RDL, QUALTL~

ANALYTE CAS RO pCi/g  (COUNT) pCi/g pCi/g ¥IERS  TBST
Radium 226 0.046
Thorium 232 c.12

1a8 SAMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED BY
mA5063-10 H 6115-010 06/18/9% 07/05/9% IEP
‘ﬁﬁjﬁscs3-1o SR €115-010 06/27/55 0©7/11/98 I1EP
#5050€3-10 TR 6115-010 a1 07/04/95 07/08/9% IEP
N505063-10 U 6115-010 07/03/95 07/08/95 IEP
N505063-10 PU §115-010 06/30/95 07/05/95 IEP
NSO5063-10 GAM §115-010 06/23/95 07/11/95 IEP
Lab id TMAN
Protocol ROCKETDYNE
TA SBEETS Version Ver 1.0
Page 20 Form DVE-D&
SUMMARY DATA SECTION Version 3,06
Fage 40 Report date 97/312/9%




TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET

Client Reocketdyne
Contract R44PJIZ94034044

DG 6115
Centact Italyv B. Pittman

Client sample id A4CM-§5-0109

Lab sample id NS505063-131

Dept sample id £115-011 Location/Matrix SSFL AREA 4 SOIL
Received 05/24/95% Collected 0S/10/95
% moisture 4.8 Chain of custody id
RESULT 2¢ BERR MDA RDL QUALI~
ANALYTE CAS NO pCi/g (COUNT} pCifyg pCi/fg FIERS  TEST
Tritium 500 H
Strontium $¢ 10088-97-2 0.5 SR
Thorium 228 0.1 TH
Thorium 230 14269-63-7 0.1 TH
Thorium 232 7740-29-1 0.1 TH
Uranium 233/234 11-08-5 0.01 G
Uranium 235 14117-%96-1 0.01 U
Uranium 238 7440-61-1 .ol 3]
0 :onium 238 13981-16-3 0.1 U PU
““iatonium 238/240  10-12-8 0.01 U PU
GAMMA SCAN ANALYTES =
Potassium 490 : GAM
Chromiun 51 ) GAM
Manganese 54 %U- GAM
Cobalt 58 SAF GAM
Iron 59 “g GRM
Cobalt 60 k) GANM
Zine 65 SUL GAM
Niobium 954 S GAM
Ruthenium 103 e GAM
Ruthenium 106 U GAM
Tin 113 U : U GAM
Cesium 134 U 10,03 U GaM
Cesium 137 0049 g.025 N 0.02 Gam
Cerium 144 S £ R 0 17 GhM
Buropium 152 L 0005 U GaM
Buropium 154 :_U: 72 I GAM
Buropium 155 i .07 U GAM
X Lab id TMAN
Protocol ROCKETDYNE
-ATA SHEETS Version Ver 1.3

Form DVD-DS

Page 21
SUMMARY DATA SECTIOR Version 3,08
rage 41 Report date 07/12/535
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TMA/RICHMOND

REPORTING GROUP 6115

cont

DATA SHEET,

Client Rocketdyne
Contract R44PTZ254034044

SDG §1i5
Contact Italy E. Pittman

Lab sample id N505063-11 Client sample id 34CM-95-01092

Dept sample id £11%5-011 Location/Matrix SSFL AREA 4 SClL
Received 05/24/95 Collected §5/10/95
¥ moisture 4.8 Chain of custody id
RESDLT 20 ERR MDA RDL. QUALT -
ANALYTE CAS RO PCi/g  (COUNT) pCi/g pPCi/g FIERS  TEST
Radium 226 0.054
Thorium 232 0.11
PLANCHET SUFFIX ALIQUOT ANBLYZED REVIEWED RBY
£115-011 06/18/95 07/05/95 IEP
6115-011 06/27/9% 07/11/85 IEP
W505063-11 TH 6115-011 Al 07/04/95 067/05/95 IEP
KS05063-11 U £3115-011 07/03/95 07/05/9% IEP
N50%063-11 PU 6115011 07/03/95 07/05/95 IEP
NGO5063-11 GAM £115-011 0&6/23/98 07/11/95 IEP
tab id IMAN
S Protocol ROCKETDYNE
. sBTA SHEETS Version Ver 1.0
Page 22 Form DVD-DS
SUMMARY DATA SECTION Version 3.046
Page 42 Report date 27/312/95




TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET

5DG 6115 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id N505063-12 Client sample id A4CM-95-0110
Dept sample id §115-012 Location/Matrix SSFL AREA 4 S0IL
Received 05/24/95 Collected 05/10/9%
% moisture 4.3 Chain of custody id

MDA RDL QUALTY -
ANALYTE CAS NO pCi/g pCi/g FIERS  TEST
Tritium 500 H
Strontium 90 10098-97-2 8.5 3%
Thorium 228 0.1 TH
Thorium 230 14269-63-7 0.1 TH
Thorium 232 7740-29-1 0.1 TH
Uranium 233/234 11-08-5 0.01 u
Uranium 235 14117-96-1 0.01 U
Tranium 238 7440-61-1 0.01 U
¢ tonium 238 13981-16-3 6.01 PU
riutonium 239/240 10-12-8 0.01 PU
GAMMA SCAN ANALYTES
Potassium 40 GAM
| Chromiun 51 S GAM
Manganese 54 U : GAM
Cchalt 58 o GAM
Iron 359 B GAM
Cobalt 60 e GAM
Zinc 65 U GAM
Niobium 94 o GAM
Ruthenium 103 g GAM
Ruthenium 106 o GAM
Tin 113 g GAM
Cesium 134 o GAM
Cesium 137 0.62 U GAM
Cerium 144 0.1 151 GAM
Europium 152 0.04 u GAM
Huropium 154 0,83 31 GaM
Eurcopium 153 .08 o GAaM
' Lab id TMAN
Protocol ROCKETDYNE
JATA SHEETS Version Ver 1.9
Page 23 Form DYD-DS
SUMMARY DATA SECTION Version 3. {6
Page 43 88 Report date §7/12/9%




DATA SHEET,

TMA/RICEMOND
REPORTING GROUP 6115

cont

8DG 6115

Contact Italy E. Pittman

Lab sample id N505063-12

Client Rocketdyme
Contract R44PJZ294034044

Client sample id A4CM-95-0110

Dept sample id 6115-0%12 Location/Matrix SSFL AREA 4 SOIL
Received 05/24/85 Collected 05/10/85
¥ moisture 4.3 Chain of custody id
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCifg  (COUNT) pCi/g pCify FIERS TEST
Radium 226 0.043
Thorium 232 0.10
TEST PLANCHET SUFFIX ALIQUOT ARALYZED REVIEWED BY
H 6115-012 06/18/95 07/05/95 IEP
SY95063-12 SR 6115-012 06/27/55 07/11/9%5 IEP
N505063~12 TH 6115012 Al 07/04/95% 07/05/95 IEP
NS05063-12 U 6115-012 Q7/03/95 07/0%/%5 IEP
N505063-12 2U 611%-012 06/30/95 ~07/05/95 I1EP
N505063-12 GAM 6115~-012 06/27/95 07/11/95 IEP
Lalb id TMANW
. Protocol RQCKETDYNE
.  .ATA SHEETS Version Ver 1.0
Page 24 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 44 Report date 07/312/9%5
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TMA/RICHMOND

REPORTING GRQOUP 6115

DATA SHEET

SDG £115 Client Rocketdyme
Contact Italy E. Pittman Contract R44PJZ94034044
| Lab sample id N305063-13 Client sample id A4CM-98-0111
Dept sample id £115-013 Location/Matrix SS8FL AREA 4 SOIL
Received 05/24/9% Collected £5/10/95
¥ moisture 6.5 Chain of custedy id
RESULY 20 ERR MDA RDL QUALI -
ANALYTE CAS KO pCi/g  {(COURT) pCi/g pCi/g FIERS TEST
Tritium 860 - 500 H
Strontium 90 10088-97-2 0.053 .5 SR
Thorium 228 0.099 0.1 TH
Thorium 239 14265%-63-7 0.082 0.1 TH
Thorium 232 77406-29~1 ¢.098 0.1 TH
Uranium 233/234 11-08-58 0.058 0.01 U
Uranium 235 14217-96-1 0.014 0.01 U
Uranium 238 7240-61-1 0.056 0.01 U
. ionium 238 13981-16-3 0.002 0.01 »U
= sbonium 23%/240 10-12-8 ¢G.003 0.01 PU
GAMMA SCAN ANALYTES
Potaggium 40 D.63 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iron 5% GAM
Cobalt 60 0.040 GAM
Zine 65 GAM
Niobium %4 GAM
Ruthenium 103 J. : GrRM
Ruthenium 106 U GAM
Tin 113 U 0 GAN
Cesium 134 RN U GAM
Cesium 137 . 0.53  0.039 0.02 GaM
- Cerium 144 TR SO 0.2 u GAM
Europium 152 i) 0.05 U GAM
Europium 154 o 0.03 U GAM
Europium 15% 4] 0.089 U GAM
Lab id TMAN
Protocol ROCKETDYNE
) ATA SHEETS Version Ver 1.0
Page 2% Form DVD-DS
SUMMARY DATA SECTION Version 3.08
Page 45 Report date $7/12/%95
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TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET, cont

Client Rocketdvne
Contract R44PJIZS94034044

8DG 6115
Contact Italy E. Pittman

Client sample id A4CM-95-01311
Location/Matrix SSFL BRER 4 S0IL
Collected 05/10/8%
Chain of custody id

Lab sample id N505063-13
Dept sample id £115-013

Received 05/24/9%

% moilsture 6.5

RESTLYT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pci/fg pCi/g FIERS ‘TEST
Radium 226 0.055
Thorium 232 0.1%
LAR SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY

063-13 H §115-013 06/18/95 07/05/95 IEP

063-13 B8R 6115-0313 06/27/95 07/11/95 IEP
N505063-13 TH 6115-013 Al 07/04/9% 07/05/95 I1EP
NS05063-13 U 6115-013 07/03/95 ©07/05/9% IEP
N505063-13 PU 6115-013 07/03/98 07/05/95 IEP
N505063-13 GAM 6115-013 G&/23/95 07/11/95 IEP

Lab id TMAN
- Protoccl ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page 26 Form DVD-DS
SUMMARY DATA SECTION Version 3,06
Page 46 77]h Report date 97/12/9%5



TMA/RICHEMOND
REPORTING GROUP 6115

DATA SHEET

SDG £115 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NEOSUE63-14 Client sample id A4CM-95-0112
Dept sample id £3115-014 Location/Matrix SSFL AREA 4 SOIL
Received 05/24/95 Collected 08/10/95
% moisture _15.1 Chain of custedy id

20 ERR QUALI ~
ANALYTE CAS NO i {COUNT) FIERS TEST
Tritium H
Strontium 90 100598-97-2 Q.042 SR
Thorium 228 0.12 TH
Thorium 230 14269-63-7 6.10 TH
Thorium 232 7740-29-1 12 TH
Uranium 2337234 11-08-5 .0O58 U
Uranium 235 14117-96-1 .0az U
Uranium 238 7440-61-1 .057 u
‘.o tonium 238 13981-16-3 .002 PU
“atenium 238/240 10-12-8 .002 Py
GAMMA SCAN ANALYTES
Potassium 40 L&D GAM
F Chromiun 51 4 GAM
Manganese 54 853 GAM
Cobalt 58 T E GAM
Iron 59 u o, GAM
Cobalt 60 U g GaM
Zinc €5 i ] GAM
Niobium 94 Bl g GAM
Ruthenium 103 g T GaM
Ruthenium 106 U =i GAM
Tin 113 U b GAM
Cesium 134 gl UL GAM
Cesium 137 Y 6.038 0.016 E GAM
Cerium 144 : U {13 § U GAM
Europium 152 U 0. 04 y GAM
Furopium 154 U :e@éa U GAM
Burcopium 185 U Rt ) 18] G
Lab ié TMAN
; Protocol ROCKETDYNE
. JATA SHEETS Version Ver 1.0
Page 27 Form DYD-DS
SUMMARY DATA SECTION Version 306
Page 47 keport date £7/12/95
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TMA/RICEMOND

REPORTIRG GROUP 6115

DATA SEEET, c

ont

DG 8115

Contact Italy E. Pittman

Lab sample id N505063-14

Client
Contract

Rocketdyne
R44PJZ94034044

Client sample id

A4CM-95-0332

Dept sample id 6115-014 Location/Matrix SSFL AREA 4 S0IL
Received 05/24/9% Collected 05/10/95%
% moisture _15.1 Chain of custody id
RESULYT 20 ERR MDA RDIL QUALI-
ANALYTE CAS NO pCifg  (COUNT) pCi/fy pCifg FIERS TEST
Radium 226 0.a38
Thorium 232 0.079
LAR SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
3063-14 H 5115-014 06/18/95 ©7/05/95 IEP
;05063-14 SR §115-014 06/27/95 07/11/%5 IEP
N505063-14 TH §115-014 Al 07/05/9% 07/07/%5 IEP
N505063-14 U 6115-014 67/03/95 07/05/95 IEP
N505063~14 PU 6115-014 06/30/8% 07/05/95 1IEP
N505063-14 GAM 6115-014 06/26/95 07/11/95 IEP
. Lab id TMAN
Protocol ROCKETDYNE
-OATA SHEETS Yersion Ver 1.0
Page 28 Form DVD-DS
SUMMARY DATA SECTIOHR Version 3.06
Page 48 ,?3 Report date 07/12/95




TMA/RICHMOND

REPORTING GROUP 6115

DATA SHEET

SDG 6118

Client Rogketdyne

Contact Italy E. Pittman

Lab sample id N505¢63-1S5

Contract R44PJIZ94034044

Client sample id A4CM-S$5-0113

Buropium 155

Dept sample id £115-015 Location/Matrix SSFL AREA 4 SOIL
Received 05/24/385 Cecliected 05/131/95
% moisture 3.2 Chain of custody id
RESULT 20 ERR MDA RDIL QUALT -
ANALYTE CAS NO pti/g  {CouNT) pCifg pCi/fg FIERS  TEST
Tritium 1000 560 H
Strontium S0 10088-97-2 0.051 0.5 SR
Thorium 228 0.14 6.1 TH
Thorium 230 142€69-63~7 0.1 0.3 TH
Thorium 232 7740-29-1 8.12 0.1 TH
Uranium 233/234 11-08-5 0.060 0.01 Hij
Uranium 235 14117-%6-1 0.612 0.01 u
Uranium 238 744C-61-1 0.060 0.01 U
.. onium 238 13981-16-3 ¢.002 0.01 PU
“utenium 239/240 10-12-8 0.002 6.01 U
GAMMA STAN ANALYTES
Potassium 40 0.49 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt S8 GAM
Iron 5% GAM
| Cobalt 60 GAM
Zinc 65 GAM
Niobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 : GaM
Tin 113 : GAM
Cesium 134 . GAM
Cesium 137 0.038 3 0.02 GAM
Cerium 144 0.1 GAM
Europium 152 6.0% GAM
Europium 154 0.03 GAM
0.06 GAM

JATA SHEETS
Page 29
SUMMARY DATA SECTION
Page 492
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Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-D8
Version 3,06

Report date 07/12/93




TMA/RICHMOND

REPORTING GROUP 6115

DATA SHEET, c¢

ont

Contact

Lab sample id

SDG £215

italy E. Pittman

Contract

NEOQB063-15

R44PIZS4034

Client Rocketdvme ...

044

Client sample id A4CM-35-011

3

Dept sample id §115-015 Location/Matrix SSFL AREA 4 S01IL
Received 05/24/95 Collected $5/3131/9%
% molsture 3.2 Chain of custedy id
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCifg  (COUNT} pCi/g pCi/g FIERS TEST
Radium 226 0.048
| Thorium 232 0.131

LAB SAMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED BY
. .3063-15 H £115-015 06/18/95 07/05/95 IEP
“2)5063-15 SR 6115-015 06/27/95 07/11/95 I1EP
N505063-15 TH $115-015 Al 67/04/95 07/05/9%5 IEP
¥505063-15 U 6115-015 07/03/95 07/05/9% IEP
N505063-15 PU 6115-015 06/30/95 07/05/95 IEP
N505063-15 GAM £115-015 06/23/95 07/11/95 IEP

JATA SHEETS

Page

36

SUMMARY DATA SECTION
Page BO

75

Lab id IMAN
Protocel ROCKEIDYHE
Version ¥er 1.6
Form DVD-DS
Version 3,06

Report date 07/12/9%




TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET

SDGE 6115

Client Rocketdyne

Contact

Italy E. Pittman

Contract R44PJZ94034044

Lab sample id

BS05063-16

Client sample id A4CM-55-0114

76

Dept sample id £115-01€ Location/Matrix SSFL AREA 4 SOIL
Received 05/24/95 Collected 05/131/95
% moisture 3.7 Chain of custody id
RESULT 2¢ ERR MDA RDI. QUALY-
ANALYTE CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 970 500 34
Strontium 90 10098-97~2 0.054 0.5 SR
Thorium 228 C.24 0.1 TH
Thorium 230 14269-63-7 Q.16 0.1 TH
Thorium 232 7740~29-1 g.%19 0.1 TH
| Uranium 233/234 1i-08-8 0.042 0.01 14
Uranium 235 14117-96-1 0.019 0.0 ﬂ U
Uranium 238 7440-81-1 0.041 g.01 U
- sonium 238 13981-16-3 0.002 g.0x O PU
“oatonium 238/240 10-12-8 0.003 .01 U pU
GAMMA SCAN ANALYTES o
Potassium 40 .62 R GaM
Chromiun 51 REY GAM
Manganese 54 R if GaM
Cobalt 58 SNeE GAM
Iron 59 _ﬁ GaM
Cobait &0 Peas GAM
Zinc 65 S GaM
Niobium 94 I S P GAM
Ruthenium 103 - GAM
Ruthenium 106 U GAM
Tin 113 U GAaM
Casium 134 U GhM
Cesium 137 0.028 0.02 GaM
Cerium 144 0.1 U GAM
Europium 152 0.05 3] GAM
Europium 154 .03 i GEM
Europium 15% 0.0% U GAM
Lab id TMAN
Protocel ROCKETDYNE
ATA SHEETS Version Yer 1.8
Page 31 Form DVD-DS
SUMMARY DATA SECTION Version 2_0§
Page 51 Report date 07/312/85




TMA/RICEMOND
REPORTING GROUP 6115

DATA SHEET, cont

8SDE £115 Client Rocketdyne
Contact Igaly E. Pittman Contract R44PJZ94034044
Lab sample id N50S5063-16 Client sample id A4CM-85-0114
Dept sample id $115-016 Location/Matrix SSFL ARER 4 SOIT,
Received 05/24/95 Collected 05/11/95
% moisture __ 3.7 Chain of custody id
RESULT 20 ERR MDA RDL QUALY -
ANALYTE CAS NQ pCifg  {COUNT) pCifg pCi/g FIERS  TEST
Radium 226 0.056
Thorium 232 0.13
LAB SAMPLE TEST PLANCHET SUPFFIX ALIQUOT ANALYZED REVIEWED BY
H 6115-016 06/18/95 07/05/%5 IEP
SR 6115-016 06/27/95 07/11/95 IEP
NSQ5063-16 TH 6115-016 A2 07/08/95 07/10/95 IEP
N505063-16 U £115-016 07/63/95 07/05/35 IEP
N505063-16 PU §115-¢16 07/03/9% 07/05/35 IEP
N505063-16 GAM 6115-01% 06/23/98 ¢7/11/95 IEP
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page 32 Form DVD-DS
SUMMARY DATA SECTION Version 3. 06
Page 52 Report date 97/12/35




TMA/RICHMOND

REPORTING GROUP 6115

DATA SHEET

SDG 6131%

Client Rocketdvyne

Contact Italy E. Pittman

Contract R44PJZ954034044

Lab sample id N505063-17

Client sample id A4CM-95-0115

Dept sample id £115-017 Location/Matrix SSFL AREA 4 S0IL
Received 05/24/95 Collected 05/11/%5
¥ moisture 5.6 Chain of custody id
RESULT 20 ERR MDA RDL QUALY -

ANALYTE CAS NO pCi/g {COUNT} pCi/g pCi/g FIERS  TEST
Tritium 720 500
Strentium 399 10098-97-2 G.049 4.5
Thorium 228 0.11 0.1
Thorium 239 14265-63~-7 0.08% 0.1
Thorium 232 T7746-29-1 0.1% ¢.1
Uranium 233/234 11-08-5 0.046 0.01
Uranium 235 14117-96-1 G.C0S ¢.01
Uranium 238 7440-61-1 0.045% 0.01
- tonium 238 13981-16-3 0.003 0.01 U~ FU
latonium 239/240 10-12-8 0.004 0.01 U PU
GAMMA SCAN ANALYTES e
Potassium 40 .64 _f: GAM
Chromiun 51 i 8 GAM
Manganese 54 e GAM
Cobalt 58 U GAM
Iron 59 u GAM
Cobalt 60 it GAM
Zinc €5 U GAM
Niobium 94 U GaM
Ruthenium 103 U GBM
Ruthenium 106 U GAM
Tin 113 U GAM
Cesium 134 U GaM
Cesiuvm 137 0.035 0.02 GAM
Cerium 144 : ° GAM
Europium 152 g U GaM
Europium 154 R U GAM

i U GAM

Europium 155

ATA SHEETS
Page 23
SUMMARY DATA SECTION
Page 53

Lab id TMAN |
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-DS
Version 3.86

Report date 07/12/95
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TMA/RICHMON
REPORTING GROUP 6115

D

DATA SHEET, cont
SDG 61158 Client Rocketdvne

Contact Italy E. Pittman Contract

Lab sample id N505063-17

R44PJIZ94034044

Client sample id A4CM-85-0135

79

Dept sample id §115-017 Location/Matrix SSFL ARER 4 SOIL
Received 05/24/%5 Collected §5/11/85
% moisture 5.6 Chain of custeody id
RESULT 20 ERR QUALYL -
ANALYTE CAS NO pCi/fyg {COUNT) FIERS TEST
Radium 226 0.051
Thorium 232 0.13
LAR SAMPLR TEST PLANCHET SUPFIX ALIQUOT ANALYZED REVIEWED BY
7 5063-17 H 6115-017 0€/18/95 07/05/35 IEP
r8063-317 SR 6315-017 06/27/95 07/11/95 IEP
NS505063-17 TE 6115017 A1 07/04/95 07/05/95 IEP
N505063-17 U 6115-017 07/03/95 07/05/95 IEP
- N505063-17 PU 6115-017 06/30/95 07/05/9% IEP
N505063~17 GAM 6115-017 06/23/%s 07/11/35 1IEP
, Lab id IMAN
) Protoccel ROCKETODYNE
ATA SHEETS Version Ver 1.0
Page 34 Foerm DVD-BS
SUMMARY DATA SECTION Version 3.06
Page 54 Report date 07/12/98




TMA/RICHMOND

REPORTING GROUP 6115

DATA SHEET

506G 6118 Client Rocketdvyne
Contact Italy E. Pittman Contract R44DJIZ94034044

Lab sample id N505063-18

Client sample id A4CM-95-0116

Dept sample id £135-018 Location/Matrix SSFL AREA 4 E0IL
Received 05/24/85 Collected 05/11/95
% moisture Chain of custody id
RESULT 2¢ ERR RDL. QUALT -

pCi/g PIERS TEST

ANALYTE pPCi/g {COUNT}
Tritium 1000 500
Strontium 3¢ 10098-97-2 0.033 0.5
Thorium 228 0.16 0.1
Thorium 230 14269-63-7 0.14 0.1
Thorium 232 0.15 0.1
Uranium 233/234 ¢.048 0.01
Uranium 235 14117-96-1 0.010 0.0z
Uranium 238 0.050 0.01
onium 238 13881-16-3 0.003 0.0%
~ «conium 239/240 0.003 0.01
GAMMA SCAN ANALYTES
Potassium 40 0.54 :
Chromiun 51 G
Manganese 54 A
Cobalt 58 U
Iron 59 ﬁ;
Cobalt 60 A
Zinc 6% u
Nicbium 94 ﬁ
Ruthenium 103 R _ﬁ..
Ruthenium 106 g U
Tin 113 SR U
Cesium 134 R ¢ SR U
Cesium 137 D040 €.013 0.02
Cerium 144 3] '0.1 U
BEuropium 132 5] 10.04 v
Europium 154 ) - 0.03 ¢
U S 0.1 4]

Evropium 155

ATA SHEETS

Page 35

SUMMARY DATA SECTION

Page 55

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-DS
Version 3.06

Report date $7/12/9%
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TMA/RICHEMOND
REPORTING GROUP 6115

DATA SHEET, cont
SDG 61315 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044

Lab sample id N505063-18 Client sample id A4CM-85-0116

Dept sample id 61315-018 Location/Matrix SSFL AREA 4 SOIL
Received 05/24/95 Collected 05/11/9%5
% moisture 7.0 Chain of custeody id
RESULT 20 ERR MDA RDL: QUALI-
ANALYTE CAS RO pCi/g (COUNT) pCi/g pCifg FIERS  TEST
Radium 226 0.050
| Thorium 232 0.11
LAB SEMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED BY
...3063-18 H §115-018 06/18/95 07/05/9% IEP
Li5063-18 SR 6115-018 06/27/95 07/11/85 TIEP
NS05063-18 TH 6115-018 Al 67/04/95 07/05/%% IEP
NS05063-18 U 6115-018 07/05/85 07/10/95 IEP
N30S063-18 PU 6115-018 G7/03/95 07/05/9% IEP
N505063-18 GAM 6115-018 06/23/85 07/11/95 IEP
Lab id TMAN
. Protoccl ROCKETDYNE
- ATA SHEETS Version Ver 1.8
Page 36 Form DVD-DS
SUMMARY DATA SECTION Yersion 3,06
Page 56 Report date D7/12/9%
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TMA/RICHMOND
REPORTIRG GROUP 6115

DATA SEEET

5DG 6115 Client Rocketdyne
Contact Italy E. Pittman Contract R44PIZI4034044
Lab sample id N595063-19 Client sample id A4CM-95-0117
Dept sample id £115-019 Location/Matrix SSFL ARER 4 SOIL
Received 05/24/35 Collected 05/11/98
% moisture 6.3 Chain of custody id
RESOLT 20 EBER MDA RDYL, QUALI ~
ANALYTE CAS NO pCi/g { COUNT} pCifg pCi/g PIERS TEST
Tritium 780 S04
Strontium %0 100%8-97-2 0.041 0.5
Thorium 228 0.091 0.1
Thorium 230 14269-63-7 0.078 c.1
Thorium 232 7740-29-1 0.055 0.%
Uranium 233/234 11-08-5 ¢.043 g.01
Uranium 236 14117-96-1 ¢.010 0.01
Uranium 238 TA40-61-1 0.044 0.01
" onium 238 13981-16-3 0.003 0.01
“rlkonium 239/240 10-12-8 0.004 0.01
‘t . GAMMA SCAN ANALYTES
Potassium 40 Q.53
Chromiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60 _
Zine 65 U
Wiobium 94 e U
Ruthenium 103 A ¢
Ruthenium 106 Ul
Tin 113 U
Cesium 134 ) U
Cesium 137 oz 0.016 L 0.02 -
Cerium 144 u 6.1 [ GAM
Buropium 152 ) .04 o GAM
Eurcpium 154 i) 2,03 U GAM
Buropium 15% U .08 G GAM

Lab 1d TMAN
Protocol ROCKETDYNE

ATA SHEETS Version VYer 1.0

Page 37 Form DVL-DBE
SUMMARY DATA SECTION Version 3.06
Page 37 Report date 07/32/35
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TMA/RICHMON
REPORTING GROUP 6115

D

Lab sample id N305063-19

Ciient sample igd

DATA SEEET, cont
SDG £3115 Client Rocketdvne
Contact Italv E. Pittman Contract R44PJZE54034044

A4ACM-95-0117

Dept sample id £115-018 Location/Matrix $SFL AREA 4 SOIL
Received 05/24/95 Collected 05/11/95
% moisture 6.3 Chain of custody idé
RESULT 20 ERR MDA RDL QUALI -
AMALYTE CAS RO pCi/lg {COURT) pCi/g pCilg FIERS  TEST
Radium 226 ¢.044
Thorium 232 0.12
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
; ~5063-192 H 5611i5-013 06/18/95 07/05/95 IEP
SLiuB063-19 SE 6115-019 06/27/95 07/11/95 1EP
N305063-19 TH 6115-019 Al C7/04/95 07/05/95 IEP
NS05%063-19 U 6115~-019 07/03/95 07/05/%5 IEP
NEOS063-18 PU £115-0158 07/03/8% 07/05/%5 IEP
N&505063-19 GAM 6115-01% 0&6/23/95 07/11/95 IEP
Lab id TMAN
7 Protocol ROCKETDYNE
“_ ATh SHEETS Version Ver 1.0
Page 3§ Form DVDR-DS
SUMMARY DATA SECTION Version 3.06
Page 58 Report date 07/32/35
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TMA/RICHMOND
REPORTING GROUP 6115

DATA SHEET

SDG 81315 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NS03063-20 Client sample id A4CM-95-0118
Dept sample id 6115-020 Location/Matrix SSFL AREA 4 SQIL
Received 05/24/55 Collected 95/19/95
% moisture _11.6 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI~
ANALYTE CAS NO pCi/g  (COUNT). pCi/g pCi/g FIERS TEST
Tritium : 450 500
Strontium 50 10098-97-2 0,049 0.5
Thorium 228 0.14 0.3
Thorium 230 14269-63-7 0.13 G.1
Thorium 232 7740-29%-1 80.14 0.1
Uranium 233/234 11-08-5 0.047 G.01
Uranium 235 14117-96-1 0,002 0.0%
If;j&nium 238 7440~-61-1 0.047 0.0l
: aonivm 238 13981-16-2 $.002 0.0%
l.conium 235/240 10-12-8 0.004 0.01
GAMMA SCAN ANALYTES
Potassium 40 0.62
- Chromiun 51 Z1 e
Manganese 54 zb
Cobalt 58 RS
Iron 59 U
Cobalt 60 0
Zinc 65 0.07
Niobium 94 0,02
 Ruthenium 103 “0.047
Ruthenium 108 Sg.2 8o
Tinm 113 0.03: i
Cesium 134 0.04" Ui
Cesium 137 0.12 0.022 B g.02 S
Cerium 144 R 0.1 . EUE GAM
Europium 152 U 0.05" U GAM
Europium 154 U 0.03 T Gam
Buropium 155 u .1 S I GAM
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page 15 Form DVD-DS
SUMMARY DATA SECTION Version 3,06
Page 59 Report date 07/12/95
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DATA SEHEET,

TMA/RICHMOND

REPORTING GROUP 6115

cont

Contact Italv E. Pittman

5DG £115

Lab sample id N505063-20

Client Rocketd
Contract R44PI84024044

Client sample id A4CM-95-0131

8

Dept sample id £3115-020 Location/Matrix SGFL AREA 4 SOIL
Received 05/24/9% Collected 05/18/95
% moisture _11.6 Chain of custody id
RESULT 2g ERR MDA RDL QUALIL~
ANALYTE CAS NO pcifg  (CODNT) pCi/y pCi/g PIERS TEST
Radium 226 0.053
Thorium 232 0.14
LAR SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
H 6115-020 Ll 06/1B/95 07/05/95 IEP
SR §115-020 g 06/27/%5 07/11/95 1EP
N&05063-20 TH €115-020 Al g 07/04/95% G67/05/%5. IEP
N505063-20 U 6118-020 g 07/03/9% 07/05/95 IEP
NGO05063-20 PO £§115-020 g 67/03/95 07/05/95 IEP
ND05063-20 GAM 6115020 g 06/24/9% 07/11/9% IEP
! Lab 14 TMAN
. Protocel ROCKETDYNE
CATA SHEETS Yersion Ver 1.0
Page 40 Form DVD-DS
SOMMARY DATAE SECTION Vergion 3,06
Report date 07/32/95

Page &C
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TMA/RICHMOND
REPORTING GROUP 6115

DATA SEEET

SDG 115 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id NS0S5063-21 Client sample id A4CM-95-03119
Dept sample id §115-021 Location/Matrix SSFL AREX 4 SOIL
Received 05/24/95 Collected D5/19/85
¥ moisture _313.5 Chain of custody id
RESULT 20 ERR MDA RDL QUALI~
ANALYTE CAS WO pCi/g  {(COUNT} pCi/g pCi/g FIERS TEST
Tritium 380 0 H
Strontium 90 10098-97-2 0.042 0.8 SR
Thorium 228 0.15 0.1 TH
Thorium 230 14269-63-7 0.11 0.1 TH
Thorium 232 TT406-28-1 3,14 0.1 TH
Uranium 233/234 11-08-5 0.063 0.01 u
Uranium 235 14117-96-1 0.014 0.0t u
_U,_{anium 238 7440-61~-1 0.0858 0.01 u
Loownionium 238 13981-16-3 0.003 0.01 PU
“Lldatenmium 239/240 10-12-8 0.007 .- 0.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.67 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GaM
Iron 59 GAM
Cobalt &0 GAM
Zinc 65 GAM
Niobium 94 GAM
Ruthenium 103 GaM
Ruthenium 1C6 . GaM
Tin 113 - . GAM
| Cesium 134 : U caM
Cesium 137 0.03% ' e.oz2 ST GRM
Cerium 144 0.2 |5 GAM
Suropium 152 T U © cam
Eurcpium 154 0.05 U GAM
Eurcpium 185 5.2 Gf-. GAM
, Lab id IMAN
Protocol ROCKETDYNE
ATR SHEETS Version Ver 1.0
Page 41 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 61 keport date 07/12/95
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TMA/RICHEMOND
REPORTING GROUP 6115

DATA SEEET, cont

Client Rocketdynpe
Contract R44PJ794034044

SDG 6115
Contact Italy E. Pittman

Client sample id A4CM-95-0119
Location/Matrix SSFL AREA 4 5011,
Collected 05/19/95
Chain of custody id

Lab sample id HN505063-21
bept sample id 6115-021
Received 05/24/95

% moistrure 13.5

RESULT 2¢ ERR QUALI-

ANALYTE CAS WO pCi/g (coont) FIERS  TEST

Radium 226 0.082

Thorium 232 0.17

LAB SAMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED BY
Je,-.5063-21 H §115-021 06/18/95 07/05/95 IEP
P ~i55063-21 SR 6115-021 0s/27/85 07/11/95 IEP

WS05063-21 TH 6115-021 AL 01/64/9% 07/05/%5 IEP

N505063-21 U 6115-021 07/03/95 07/05/7/95 IEP

NS(5062-21 PU 6115-021 07/03/95 07/05/9% IEP

N505063-21 GAM £115-021 06/24/95 07/11/85 1EP

s

Lab id TMAN
Protocol ROCKETDYNE
~ 4ATA SHEETS Vaergion Ver 1.0
Page 42 Form DVL-DS
SUMMARY DATA SECTION Version 3.06
Page 62 23'7 Report date 97/312/3%




TMA/RICHEMOND

REPORTING GROUP 6115

DATA SHEET

sDG §115 Client Rocketdyne
Contact Italv E. Pittman Contract R44PJZ954034044
Lab sample id NSQ5063-22 Client sample id A4CM-85-0120
Dept sample id §115-022 Location/Matrix SSFL AREA 4 SO1L
Received 05/24/95 Collected 05/19/95
¥ moisture _10.% Chain of custedy id
RESTLT 20 ERR MDA RDL QUALI~
ANALYTE CAS NO pCi/fag  (COUNT) pCi/g pCi/g FIERS TEST
Tritium 710 500
Strontium %0 1c088-~97-2 0.835 ¢.5
Thorium 228 0.062 0.1
Thorium 230 14269-63-7 0.076 G.1
Thorium 232 7740-29-1 0,062 0.1
Uranium 233/234 11-08~5 0.072 0.01
Uranium 235 14117-96-1 0.01% 0.01
7440-61-1 0.074 0.01
! 13981-16-3 0.002 ¢.01
aitonium 233/240 10-12-8 0.003 c.01
GAMMZA SCAN ANALYTES
Potassium 40 0.64
Chromiun 5%
Manganese 54
Cobalt 58
Iron 5%
Cobalt 60
Zinc 65 :
Nicbium 94 : :
Ruthenium 103 G
Ruthenium 106 ff:]
Tin 113 e GaM
Cesium 134 o o o GAM
Cesium 137 B I028 0.016 0.02 - GAM
Cerium 144 R g GAM
Europium 152 _:ﬁ“ uﬁ GAM
Buropium 154 R 4 SU GAM
Europium 155 Sy U GAM

Lab id TMAN

Page 43
SUMMARY DATA SECTION Version 3.06
Page 632 Report darve 07/12/9%
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TMA/RICHMOND

REPORTING GROUP 6115

Lab sample id N505063-22 Client sample id

DATA SHEET, cont
SPG 6115 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJIZO4034044

A4CM-95-0120

Dept sample id €115-032 Location/Matrix SSFL AREA 4 SOIL
Received 05/24/9% Collected 05/18/9%5
% moisture _10.9% Chain of custody id
RESULT 20 ERR BRDL QUALT ~
ANALYTE CAS NO pCi/g (COUNT} pCi/g FIERS TEST
Radium 226 G.070
Thorium 232 0.14
LAR SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
"063-22 H 6115-022 06/18/95 07/05/9%5 1IEP
Li75063-22 SR €115-022 06/27/98 07/11/%5 1EP
N505063-22 TH 6115-022 A1 07/04/9% 07/05/95 IEP
N505063—22 u H1lL5-4G22 07/02/9% 07/05/9% IEP
N505063-22 PU §1158-022 0&§/30/95 07/05/85 IEP
N505063-22 GAM 6115-022 DE/24/95 07/11/95 IEP
Lab id TMAN
. Protocel ROCKETDYNE
ATA SHEETS Version Vexr 1.0
Page 44 Form DVD-DS
SUMMARY DATA SECTION Version 3. 8¢
Page 64 Report date §7/12/55
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Test PO Matrix SOIL

£ spe s11s

L” .cact Italv B. Pitteman

RESULTS

CLIENT SAMPLE ID

LAE

SAMPLE ID  TEST FIX

TMA/RICHMOND

REPORTING GROUF 6115

METHCOD SUMMARY

PLUFRONIOM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

Plutonium Plutonium
PLANCHET 238 238/240

Client Rocketdvne
Contract R44PITO4034044

Preparation batch 2781-132

A4OM-95-0097 K505063-01 6115-001 u
PACHM-95-0098 N305063-02 £115-002 U
A4TM-95-0099 N505063-03 61215-003 0.0606 J
A4CM-95-0102 N505063-04 6115~004 0.005 J
D CM-55- G103 RE05063-05 £115-005 n.Qos J
AA(M-95-0104 N505083-C6 6115-006 U
A4OM-95-0105 N5050663-07 6115-007 v
R4IM-95-0L06 N505063-08 €115-008 o]
AGM-95-03107 N5Q5063.0% 6115~00% U
A4C4-95-0108 NS05063-1C 6115-010 U
AACM- 95010 HEOK0E3-13 6115-011 )
A4(M-$5-0110 N505063-12 £115+012 U

A4 C4-95-0112 HE05083-13 £115-033 0.013
A4CM-95-0112 M5Q5063-14 5115014 U
A4CM-95-0113 N505063-18 6115-01% o
A4CM-95-0134 NS05063416 6115-016 U

Af; '?_—DllS N535063-17 6115017 53

A RO§-0118 N505063-18 £115-018 0.805 J
A4CM-95-0117 NE05063-12 6115~019 U
A4CM- 9501318 N505063-20 £115-020 G.00% O
A4CM-35-0118 N505063-21 §115-021 0,429
A4CM-95-0120 N505063-22 6115-022 U

BLE {QC ID=24012) N505063-24 61315-024 U

LCS {QC ID=24011) R505063-23 6115-023 ok
Puplicate (N505063-02) NS05063-25 6115025 - U
Sotminal values and limits from method RDLs {pCi/fg) 0.01 0.01

WD STUMMARIES
Page 1

SUMMARY DBTA SECTION
Page €5

90

Version Vey

Version 3.06

Labk id IMAN
Protocol ROCKETDYND

Form DVD-CMS

Repors date 07/12/95




TMA /RICHMOND

REPORTING GROUP 6115
. Test PO Matzxix SOIL Client Rocketdvme
{ . 8DG 6118 METHOD SUMMARY Contract R449J594034084
“ilitact Italy E. Pittman PLUTONION, ISOTORIC IN SOIL
L ALPHA SPECTROSCOPY

METHOD PERFORMANCE

LAR RAW SUP- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCify g FAC TION % %+ min keV KeV HELD PREPARED YEZED DETECTOR
Preparation batch 2781-132 2¢ prep error 5.0 ¥ Refexence Lab Notebook 2781 py. 132
R4CM-95-0097 K505063-01 3.00 : : 53 06/28/95 06/30 885-063
R4CM-05- 0098 H505063-42 3.60 53 06/28/95 06/30 §5-064
R4CM-95-0089 N505063-03 3.00 83 06/28/55 08/30 8$5-06%
24CM~95.5102 N505063-04 ‘3.00 83 06/28/95 0&6/30 SS$-066
ALCM-95-0103 N505063-05 3.00 56 G6/28/95 07/03 S§-052
A4CM-95-0104 N505063-06 3.00 55 06/28/%3 07/03 $§%-053
A4CM-95-01058 N505063-07 3.00 52 06/28/95 06/30 S8-052
A4CM-95-0106 NS05063-08 3.00 82 06/28/95 06/30 S55-083
ACM-85-0107 N5Q5083-09 3.00 55 06/28/95 07/03 S8-054
R4CM-95-0108 NS05063-10 3.00 82 06/28/95 06/30 355-0%4
B4CM-95-0108 K505083-11 3.00 54 06/28/%5 07/03 SS5-08%
A4CM-95-6110 N505063-12 3.00 81 06/28/95 ©06/30 SS-06S55
A4CM-95-03110 NSO5063-13 3.00 54 D&/28/95 07/03 55-0456
A4CM-95-0112 N305063-14 3.00 51 06/28/95 06/30 S5S-056
A4CM-95-0113 N505063-15 3.00 50 06/28/95 06/30 S§-087
A@QM:?S-OIlq NSGEQ63~16 .00 53 06/28B/9%5 07/03 S8$-057
p‘j:_‘ -0115 N505063-17 3,00 50 06/28/3% 06/30 SS-058
5 igB-0116 N505063-18 3.00 53 06/28/95 07/03 S$§-058
A4CM-95-0117 NS05063-19 3.60 53 06/28/95 07/03 S5-0%59
R4CM-95-0118 NSO5063-20 3.00 43 06/28/9% 07/03 85-060
A4CM-55-01129 N&05063-21 3.00 4% 06/28/95 07/03 SS-062
A4CM-95-0120 N305063-22 3.00 42 06/28/95 06/30 85-85%
BLK (0C ID=24012) NZ05063-24 3.00 06/28/9% $6/30 §S-060
LCS (QC ID=24011) N505063-23 3.00 06/28/85 07/03 S5-063
Puplicate (NS05063-82)  N505063.2% 3.00 53 O06/26/95 06/30 S§8$-061
Nozinal values and limits from method ¢.01 3.00 20-305 SO0 100 180
PROCEDURES REFERENCE  HASL 300/PU-02 AVERAGES : 2 SD MDA __0.005% + __ 0.003

EP- 068 Soil Preparation., rev § FOR 25 SAMPLES YIELD 74 ES 25

ER-G7C Soil Dissolution, rev §

EP-94C Plutonium Purification, rev @

EP-008 Keavy Elements Electroplating, rev © |

: Lab id TMAN

Protocol ROCKETDYNE
Version Ver 1.9
Form DVD-CMS

4OD SUMMARIES

Page 2
SUMMARY DATA SECTION Version 3,08
Page &6 Report date 07/12/9%
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TMA/RICHMOND

REPORTING GROUP 6115
Test TH... Matrix SOIL Client Rocketdvne
SDG 6115 METHEOD SUMMARY Contract RE4PIZI4034044
“atact Italy B Pittman THORTOM, ISOTOPIC IN SOIL

ALPBA SPRECTROSCOPY

RESULTS
LAB RAW  SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET  Thorium 228 Thorium 230 Thorium 232

Preparation batch 2781-132

B4CM-95-0057 N505063-01 Al 611%5.001 0.87
RaCM-95-0098 RE05063-02 AL $5118-002 0.5%
AEIM-55-0093 K505063~03 Al 6115-003 0.77
R4CM-95-0102 NE05063-04 Al £115-004 0.75
A4CM~95-0103 N505063-05 Al 6115-805 0.67
A4CM-95-0104 NSO5063-06 Al 6115-006 0.87
A4CM-95-0105 KEG5063-07 Al 6115-007 ¢.61
A4CM-55-0106 H505063-08 Al 6115-008 6.72
A4CM-95-0107 K505063-0% Al 6115-00% 0.56
A4OM-95-0108 N505063-10 Al E115-030 0.89
A4CM-95- 0108 NSO5063~11 Al 6115-011 0.87
A3(M-95-0110 NE05063-12 Al 6115-012 0.84
A4CM-95-0111 N505063-13 Al 6115-013 0.79
AGCM-95-0112 NEOSG63-14 Bl 6115-014 1.1
AACM-95-0113 NBOS063-15 Al 6135-015 G.93
N505063-17 ARl 6115-017 0.66
N505063-18 Al §115-018 0.%1
NB055G3-19 Al 6115-01% 0.78
A4CM-95-0118 N505863-20 AL 6115-020 1.1
R4CM-85~0119 NSC5063-21 Al 6115-021 1.3
A4CM-95-0120 N505063-232 Al 6115-022 0.61
BLX QC ID=24209) NSC5063-27 6115-027 : g.027 J
LCS {QC ID=24208) N505063-26 6115-026 ok
Duplicate (N505063-02) N505063-28 6€115-028 ok
Preparation batch 2781-132A
A4CH-95-0114 NS05063-16 A2  6115-016 4.57
BLK {QC ID=24253) NEO5063-30 61153-030 0,31
LCS (QC ID=24252) N505063-29 6116-028 ok T
Neminal values and limits from method RBLs (pCi/g) 0.1 D.L 0.1

Lak id IMAN
Prorocol ROCKETDYNE
version Ver 1.0
Form DVD-CMS

A0D SUMMARIES
Page 3

SUMMARY DATA SECTION Version 3,08

Report date U7/13/9%9

Page 67
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Test TH  Matrix SOIL
SDG 6115
wo stact Italy B. Pittman

METHOD PERFORMANCE

TMA /RICHMOND
REPGRTING GROUP 6115

METHOD SUMMARY

THORIUM, ISOIOPIC IN SOIL
ALPHA SPECTROSCOPY

Client Rocketdyre =

Contract R44PILHA034044

A8 RAW  SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COURT PWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE 1D TEST FIX plitg g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-132 Z¢ prep exror 5.0 ¥  Reference Lab Notebook 2781 pg. 132
AACM-95-0087 N5C5063-01 a1 g 1.00 % Gen i3t 07/04/95 07/04 S$§-027
A4(M-95-0098 RS05063-02 AL 1.00 07/04/795 07/04 88-028
A4CM-95~-0099 N505063-03 Al 1.0C 07/04/95 07/04 8§5-029
A4CM-95-0102 N205063-04 Al 1.80 07/04/9% 07/04 S8-033
A4ACM-95-0303 R565063-05 Al 1.00 67/04/95 07/04 8S5-036
AM-95-01.04 N505063-06 Al 1.00 07/04/95 07/04 88-03%
B4CM- 950105 NSO5083-07 Al 1.0 07/04/85 07/05 88-027
A4(M~-95-3106 N505063-08 Al .00 07/04/95 07704 S58-044
A4CM-85-0107 NSQ5063-09 AL 1.00 ©7/04/95 07/¢4 8$8-045
AdCHM-95-0108 NSG5063~10 Al .00 0T/04/95 0T/04 ES-D46
R4CM-85-0109 R505063-11 Al 1.06 07/04/95 ©7/04 8S-048
A4CM~95-0110 KN505063-12 Al .00 07/04/958 07/04 B85-04%
A4CM-95-0111 NS05063-13 Al 1.G60 07/04/95 07/04 858-050
A4CM-95-0112 N&OL063-14 A1 1.00 07/04/95 07/05 S8-039
AACM-95-0113 N505063-15 Al 1.00 07/04/95 ©7/04 88-018
B4CH-95-0115 N505063-17 Al 1.00 07/04/93 07/04 $8-022
b;’"ﬁ' 3-0116 NS05063-18 Al 1.00 07/04/85 07/04 $S-024
. ; NEO5063-19 Al 1.00 ¢7/04/95 07/04 SS5-052
B4(M-95-0118 NEQLO063-20 Al 1.00 46 07/04/85 ©7/04 SS8-082
A4(M-95-0118 NS05063-21 Al 1.00 46 07/04/95 07/04 8S-063
B40M- 850120 N505063-22 Al 1.60 46 07/04/9% (7/04 SS-0665
BLK (QC ID=242089) N508063-27 1.00 U7/04/%5 07/04 BS5-053
LC8 {(QC ID=24208) N555063-26 1.00 07/04/98 07/04 S85-053
Duplicate {N505063-02} NGOS063~28 1.08 57 07/04/95 07/04 85056
Preparation batch 278B:i-132A 20 prep error 5.0 %
AGCM-35-0114 N585063-16 A2 o B1Z 58 07/08/%% 07/08 88-027
BLE (QC ID=24253) NEOS063-30 512 ¢7/08/9% 07/08 S8-029%
LES (QC ID=24252) N505063-29 512 07/08/95 O07/08 S55-028
Hominal values and limits from method 0.1 1.00 20-105 500 180
: Lab id THAN
Provocol ROCKETDYNE
G SUMMBRIES Version Ver 1.0
Page 4 Form DVD-OMS
SUMMARY DATA SECTION Version 2. 086
Page &8 Report date §7/32/95

33




TMA /RICHMOND

REPORTING GROUP 6115

Test TH _ Matrix

Client Rocketdvne

£ soG €118 METHOD SUMMARY, cont. Contract Re4PIZI4024044
“. “kact Italy B. Pittman THORTOM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

PROCEDURES EP-000 bata Entry and Document Preparation, rev 0 AVERAGES £ 2 SD MDA 0.95 & 0.67
EP-001 G.C. Preparation, rev 0 FOR 27 SAMPLES YIELD 53 * 28
EP-003 Tracing, rev ¢
ER-008 Heavy Elements Electroplating, rev 0
EP-060 Soil Preparation, rev @
EP-070 S0il Dissolution, rev 0
EP-300 Thorium Purification, rev ¢

Lab id TMAN
_ Frococel ROCKETDYHNE
AL SUMMARIES Versicn YVer 1.2
' Page 5 Form DVD-CMS
SUMMARY DATA SECTION Version 3. 06
Page &% Report date §$7/12/9%

94




TMA/RICHMOND

REPORTING GROUP 6115
Test O Matrix SOIL Client Rocketdyne
. sos g11s METHOD SUMMARY Contract R44PIZ94034044
‘ “datact Italy E. Pirtman URANIOM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOFY

RESULTS

LAB RAW SUF- 1: Trandum 2: Oranium 3: Pranium RESULT RATIOS (%)
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 2337234 235 238 1+3 2o 2«3 27

Preparation batch 2781-132

B4CH-95-0097 N505063-01 6115-001 0.045 z
R4CM~-95~-0098 NBO8063-02 £115-002 0.03¢ 1
A4CM-95-~0099 NSO5063-03 61315-003 0,041 1
A4CM~95-0102 RSO5063-04 6115-004 G.040 2
A4CM-95-0103 NSP5063-85 €115-065 g.Cc46 2
A4M-95-0104 NEQO5063-06 6115006 a.048 2
A4CM-95-0105 K505063-07 6115-007 G.C37 2
A4CM-95-0106 N505063~08 &€115-008 0.932 :
AGCM-55-0107 N5G5063-09 6115-009 0.035 i
A4lM-35-0108 N505063~18 6115010 0,042 1
ALCM-95~01.09 R’505063-11 6115-011 0.034 1
A4{M-$5-0110 N505063-32 BAi5-0G12 0.4031 1
A4CM-35-0111 N505063~13 6115-013 0,045 2
A4CM-95-0332 NEOS063-24 6115-014 ¢.037 2
A4CM-95.0113 N50E063-15 £115-015 0.051 2 3
A4CM-85-0114 NE(5063-~16 6115-01€ 0.08Z 3 2

NSDEQE3-17 6115-017 2.03¢ 9 1

NS(5063-18 6115-018 O.043 8 1
A4CM-95-0117 NSQ5063-19 6115-019 0.038 8 1
A4CM~-95-0118 NSO50£3-20 €115~020 G.041 8 1
AdCM-85-0119 N5O5063-21 6115-021 0.068 7 1
A4CM-95-0120 NSG5063-22 6115~022 0.082 7 i
BLK (QC ID=24012) NSO5063-24 6115-024 u
LCS (QC ID=24011) NSG5063-23 6145-023 ok X
Imiplicate (NS0S063-02} NS505063-25 6115-025 ok . g2 ] -1 X
Nominal values and limits from method RDLs (pCi/fqg) .01 0. 01 0.901 100 4
5

Averages 1040

Lab id TMAN
Protocol ROCKETDYNE
Vergicn Ver 3.0
Form DVD-OMS

40D SUMMARIES

Page §
STHMBRY DRTH SECTICH Yersion 3,0
Page TO peport date $7/12/385




TMA/RICHEMOND
REPORTING GROUP 6115
~ Test U Marrix S0IL
/ S spG 6118 METEOD SUMMARY

stact Italy B, Pittman

TRANIGM, ISOTORIC IM SOTL
ALFHA SPECTROSCOPY

METHOD PERFORMANCE

Ciient Rogketdyne

Contract R44PIZIA034044

LAR RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COONT FWHM DRIFT DAYS BNAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pUi/g q FAC TION % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-132 2¢ prep ervor 5.0 ¥ Reference Lab Notebook 2781 pg. 132
HALM-95-0097 NSCECE3-07 SRR 300 : : 06/29/95 07/01 S§-030
ASCM-95-0098 N505083-02 3.00 06/28/95 07/01 8S-033
A4CM-95-0098 N508063-03 3.00 06/29/85 07/61 §S§-035
A4CM-95-0102 NS05083-04 3.00 06/28/95 07/01 §%-037
A4CH-95-0103 NS05063-05 31.00 66/29/95 07/01 §S-038
R4CH-95-0104 NS05063-66 3.00 06/28/35 07/0% SS-039
A4CM-95-0105 N505063-07 3.00 06/28/95 07/01 SS-040
hACM-95-0106 N505063-08 3.00 66/29/95 07/03 88-027
A4CM-95-0107 N505063-09 300 06/29/95 07/03 S8-028
A4CM- 550108 N505063~10 3.00 06/29/95 07/03 85-029%
A4CM-95-0109 N505063-11 3.00 06/29/95 07/03 §S-030
A4(M-95-0110 N50S083-12 3.00 06/29/95 07/03 $S-033
A4(M-95-0111 NS05063-13 3.00 . 08/29/95 07/03 $3-035
A4CM-55-0112 N505063-14 3.00 : 06/29/95 07/03 §8-03§
A4CM-55-0113 N505063-15 3.00 ; 06/29/85 07/03 8$8-038
A4CM-95-0114 N505063-16 3.00 06/28/9% 07/03 S§8-039
2 ©5-0115 N505063-17 3.00 0g/29/98 07/03 85-040
P F5-0116 NSC5063-18 3.00 - 06/29/55 07/05 8S-029%
AGCM-95-0117 R505063-19 3.00 . 06/29/95 07/03 $35-044
A4CM-95-0118 N505063-20 3.00 08/29/9% 07/03 S$8-045
ALCM-95-0118 N505063-21 3.60 06/29/95 G7/03 $5-046
A4CM-95-0120 N5G5063-22 3.00 06/29/95 ©7/03 §5-048
BLK {QC ID=24012} N505063-24 3.00 06/28/85% 07/03 SS-04%
LCS (QC ID=24011} N505063-23 3.00 06/29/35 06/30 $8-024
Duplicate (NS05063-02)  N505063-2%5 3,90 L 56 06/29/95 07/03 §S-050
Fominal values and limits from method 0.01 3.o0 39-105 7208 100 180

PROCEDURES REFERENCE  HASL 300/U-0% AVERAGES & 2 SD MDA 0.0 =z _ 0.02

EP-0&0
EP~-070
EP-510

Soil Preparation, rev §
Seil Dissolution, rev O
Uranium Purificarion, rev ¢

Heavy Elements Electroplating, rev ¢

40D SUMMARIES

Page 7
SUMMARY DATA SEOTION
Page 7%

96

FOR 25 SAMPLES YIELD 64 & is

Lab id TMAN

version 3.0%

Report date FL13/%0

protocel ROCKETDYHE
version Ver 1.0
Form DVD-CMS
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TMA/RICHMOND

REPORTING GROUF £115

Test SR Matrix SOIL Client Rocketdyne
SDG 5115 METHOD SUMMARY Contract R44PIZS4034044
“tact ftalwv B, Picetman STRONTIOM, TOTAL IN SOIL

BETA COUNTING

RESULTS
LB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET  Sctrontium 50

Preparation batch 2781-132

AEM-95-0097 NS05063-01 €115-001
A4{M-35-0098 NS05063-62 €115-002
R M-85~ 0095 K505063-03 EL15-003
A4CM-95~-0102 NEO5063-04 6115-004
A4 (M-95-0103 NS05063-05 6115-005
BACM-95-0104 NS05063-06 £135-004
A4CM-95-0105 NS05063-07 6115-007
ASCM.95-0106 N5G5063-08 6115-008
A4CM-95-0107 N5085063-CG9 6115-009
PACM-95-0108 N505063-10 6115-010
A4CM-35-0109 N505063-11 6355011
A4CM-95-0110 N505063-12 6115-012
AdCM-55-0111 NEO5063-33 61315-013
A4(M-95-0112 N508063-14 6115014
AACM-55-0113 NSe5063-15 £115-015

Ae{M-95-0114 N505063+-16 6115-016

N505063-17 6115-017
NSC5063-18 §115-018
A4CH-95-0017 NS05063-19 6115-018
A4CM-95-0118 N505063-20 6115-020
A4CM-55-011% N508063-21 6115-021
A4CM-95-0120 NEG5063-22 6115-022
BLE (QC 1D=24012) WEH5063-24 6115-024
LCS {QC ID=24011) NEDEGSE3-23 6115-023
Duplicate {NS05063-02} N505063-25 6115-025
Nominal values and limits from method RDLs {pCi/a} G.S

lab id TMAN
Protocol ROCKETDYNE
Version Yar 1.0
Form DVD-OMES

30 SUMMARIES

Page &
SUMMARY DINTh SECTION Version .06
Page 72 Report date §7733/79%
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Test SR Matrix SOIL
 sDG gu18
“Laect Italv E. Pittman

METEOD PERFORMANCE
LaB RAW SUF-

CLIENT SAMPLE ID SAMPLE 1D

MDA
TEST PIX pCifg g

TMA/RICHEMOND

REPORTING GROUP 6115

METHOD SUMMARY
STRONTTOM, TOTAL IN SOIL
BETA COUNTING

Fac TION %

ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS

Client Rocketdyne
Contract R44PIZ54034544

min keV KeV HELD PREPARED YZED

Preparation bavrch 2781-132

20 prep error 18.0 % Reference Lab Notebook 278) pg. 132

AACM-85-0057

R&05053-01

L¥]

08/27/9%  06/27 LBG-004
0&/21/95 06/27 LBG-015

A4CM- 550098 NS05063-02 2.
A4CM- 950088 N505063-23 2. 06/27/98 06727 IBG-004
A4CM- 950102 N505063-04 2. 06/27/8% 06/27 LBG-003
A4CM-95-0303 N305C063-05 Z. 06/27/9% ©06/27 LBG-004
A4CM-95.0104 N505063~06 2. 06/27/9%5 08/27 LBG-003
A4CM-95-0108 NS05063-07 2. 06/27/79% D6/27 LBG-004
A4CM- 9548106 N505063-08 2. 06/27/95 ©6/27 LBG-018
AACM-95-0107 KEOB083.00 2. 06/27/958 06/27 LBG-016
BACM~95-0108 N505063-10 2. 06/27/9% 06/27 LBG-003
AJM-535=010% N508063-11 2. 06/27/95 06/27 I1BG-004
A4CM-95-0110 N505063-12 2. 0&/27/9% 06/27 LBG-01S
AdM-95-0111 N505063-~13 2. 06/27/95 06/27 LBG-016
A4CM-95-0112 N505063~14 2. 06/27/95 06/27 LBG-003
A4M-95-0113 N508063-15 2. 06/27/9% 06/27 LBG-004
AACM-95-0114 N505063-16 2. 08/27/95 08/27 LBG-01S
A t-p11s N505063-17 2. 06/27/95 06/27 LBG-016
At NS05063-18 2. 06/27/95 06/27 LBG-003
A4CM-95-0117 N505063-19 2. 46/27/95 06/27 LBG-004
A4M-585-0L18 N505063-20 2. 06/27/35 06/27 LBG-0LS
A4OM-95-0119 N505063-21 Z. 06/27/95 06/27 LBG-01é
A4CM-85-0128 KE05063-22 2. 06/27/95 U6/27 LBG-003
BLK {(QC ID=24012) N305063-24 2. 06/27/95 0&/27 LBG-004
LCS {QC ID=240%3) NEOB063-23 2. 06/27/95 06/27 LBG-003
Tuplicate (NS05063-02) N3G5063-25 2. 50 06/27/95 06/27 LBG-01%
Nominal values and limits from method 2.00 20-3105 200 180
PROCEDURES REFERENCE HASL 300/8R-01,-02 AVERAGES 3 2 SD MDA C.06 =+ £.08

EP-060 Seil Preparation, rev § FOR 2% SAMPLES YIELD 40 ES g

EF-070 Soil Digsclution, rev §

Ep-800 Strontium-89, %0 - Purification, rev o

iab id TN
Protocol ggéggz@ggg
B SUMMBRIES Version Ver 1.0
Page 9 Form DVD-£MS
SUMMARY DATA SECTION Versien 3,06
Page 73 Report date 27/12/3%
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TMA /RICHMOND

REPORTING GROUP 6115
Test GAM Matyix SOIL Client Rocketdvne
SIG §118 METHOD SUMMARY Contract R44PIZE034044
- vcaet Italy B. Pittman GERMMA SCAN
Lo GAMMA SPECTROSCOPY
RESULTS
LAB RAW SOF-
CLIENT SAMPLE ID SEMPLE ID TEST FIX PLANCHET Cesium 137

Preparation batch 2781132

AGCM-95-0097 N505063-01 §115-001
ALCM-85-0098 N505063-02 6115-002
A4CM-95-0093 N505062-03 6115-G03
AACM-95-0102 N505063-04 6115-004
A4CM-95-0103 NE05063-05 6115-005
BACM-95-0104 NSOS0E3~06 §115-006
ALM-95-0208 N505063-07 §115-0067
B4CM-935-0L06 WSREOE3-08 $115-008
M- 95-0107 N505063-08 §115-00%
A4CM-95-0108 NE05063-10 6115-010
R4CM-95-0109 N505063-11 6118-011
AECM-55-0110 NS0G5063-12 6115-032
ALCM-95-0111 N505063-13 6115-013
A4CM-55-0112 NS05063-14 6115-014
A4C2-35-0113 N505063-15 6115-015
B4CM-95-0114 N505063-16 6115-018
B 0 5-0115 NSO5063-17 §115-017
L N5D5063-18 §115-018
ASCM-§5-0117 NSGSG63-19 §115-019
A4CM~95-0138 N505063-20 6135020
A4CH~95~0119 N505063-21 §115-021
B4CM-95-0120 NS05063-22 §115-022
BLK {QC ID=24012) NEOLO62-24 6115-024
IS (QC ID=2401%} NS05063-23 §115~023
Duplicate (N5050632-02) N505063-25 6115-025
Wominal walues and limits from merhoed BDLs (pCifg} 0.02

: Lab id TMAN
4
Brotocal ROCKETDYNE

Version Ver 1.0

i SUMMARIES

Page 10 Form VD-CMS
SUMMBRY DATA SECTION Version 31.0%

Fage 74 Report date $7/312/9%5
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TMA/RICHMOND

REPCRTING GROUP 6115
Test GAM Matrix SOIL Client Rocketdyne
" soe g11s METHOD SUMMARY Contract R44PIZ94034044
___.:act; Itaiy E. Pitrman GAMMA SCAK
L GAMMA SPECTROSCOPY

METHOD PERFORMANCE

LAR RAW  SUF- MDA ALIQ PREP DILOU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCifg g FAL TION % $ min keV KeV HELD PREPARED YZED DETECIOR
Preparation batch 27831132 2o prep error 15.0 ¥ Reference Lab Hotebook 2781 pg. 132
A4CM-9E-0097? N505063-01 g 44 06/08/95 06721 02,01,00
RaCM-95-0098 NSG5063-02 S0 06/08/95 06/27 02,01,00
ASCM-95-0099 N50S063-03 44 ©08/08/95 06/21 02,03,00
A4CM~ 950102 R505063-04 45 ©6/08/95 06/22 02,031,900
A4CM-95-0103 N30E0E3-0% 45 06/08/5%5 ©06/22 02,02,00
A4CM-95-0104 N505063-06 44 06/0B8/85 06/22 02,03,00
A2CM-95-0105 NS45063-07 44 06/08/95 06/22 02,01,00
ALCM-95-0106 N505063-08 44 06/08/95 06/22 02,02,00
A3CM-95-0107 REC5063-09 44 06/0B/9S 06/22 02,003,040
A4CM-95-0108 N505063-10 45 06/08/95 06/23 02,01,00
A4CM~55-0109 NS05063-11 44 06/08/95 06/23 02,02,00
A4CM-25-0110 N505063-12 48 06/08/95 08/27 02,03,00
A4CM-95-0111 N505063-13 24 06/08/%% 06723 £2,81,00
A4CM-95-0112 NEC5063-34 47 06/08/35 06/26 02,02,00
A4CME-95-0113 N505063-15 43 06/08/95 08/23 02,02,00
A4CM-95-0114 N505063~16 43 06/08/95 06/23 02,03,00
o N505063-17 43 ©06/08/95 08/23 02,03,00
NS05063-18 43 06/0B/9% 06/23 02,0%,00
A4CM-95-0117 NS0E063-18 43 06/08/95 06/23 02,03,00
h4CM-$5-0118 N505063-20 36 0&/08/95 06/24 032,01,00
A4CM-95-0119 NSC5063-21 36 06/08/85 06/24 02,02,00
A4CM-95-0120 NS05063-22 316 06/08/95 06/24 0F,03,00
BLX {QC ID=34012) NEO5063-24 06/08/95 06726 01,03,00
LCS (QC ID=24011) N305063-23 06/08/95 06/26 01,01,00

Duplicate (N505063-02) NSOEGE3-25 50 06/08/95 06/27 JR,0Z,00

Fominal values and limits from method 0.02 850 700 180
FROCEDURES EP~060 Soil Preparation, rev ¢ AVERMAGES 1 2 SO MDA Q.02 s o_o2
EP-100 Ge{Li} Preparavion for Environmental Samples, FOR 4 SAMPLES YIELD Ey
Tew O

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.8
Form QVD-CMS

JD SUMMARIES

Fage 11
SUMMARY DATA SECTION Version 3,06
Page 7% Report date §7/312/85
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Test B Matrix SOIL

.. SpG 6115
Ciact Italy E. Pittman

RESULTS

CLIENT SAMPLE ID

LB

TMA /RICHEMOND

REPORTING GROUP 6115

METHOD SUMMARY
TRITIUM-50TL
LIQUID SCINTILLATION

SAMPLE ID TEST FIX PLANCHET Tritium

Client Rocketdyme . .
Contract R44PJIZ34034044

Preparaticn batch 27831-3132

A4CM-95-0057
AACM-55-0058
A4OM-95-00%9
R4CM~05-0102
A4CM-95-0103
A4CM-95-0104
A4CM-95-0108
hA(H-3E-0L06
A4CH-95-0107
A4CM-95-0108
A4CM-95-0105
R4CM-55-0110
A4{M-95-0111
A4CM-55-0112
A4CM-95-0113
A4CM-95.01%4

AGCM-95-0117
A4CM- 950118
RAACM-95-01159
A4CM~-95-0120

BLY {QC ID=24012}
ICE {QC ID=24811)
Duplicate {NS05063-02)}

NS05063-01
HEG5G63-02
N505063-02
N505063-04
R505063-05
NE05063-06
50506307
HWE0L0E63-08
N505063-09
N505063-10
N505063-11
KEO5063-12
H505063-13
W505063-34

N505063-15

N505063-16
N505063~17
N5D05063-18
R505063-19
NS05063-20
N505063-21
NEO5063~22
N505063-24
HN505063-23
R505063-25

6315-001
6115-002
£315-003
6115-004
6115005
8115-006
6115-007
6115-008
6115009
6115-010
6115-0%1
6115-012
6115-013
61:5-014
6115015
§115-016
6115-017
6115~-018
6115-019
6115-020
6115021
4115-02%
6115-024
6115-023
6135-025

Nominal valwes and limits Exrom method

®DLs (pCi/g} 560

D SUMMARIES
Page 12
SUMMARY DATA SECTION
rage 76

101

Lab id
Protocol
Version
Form
Version

Report date

TMAN
ROCKETDYNE
Yer 2.0
DVD-CME
2.08
gr/z2/95




Test B Matrix S0IL

SDG 5215

L itact Italy E. Pittman

METHOD PERFORMANCE

TMA/RICHMOND
REPORTING GRODP 6115

METHOD SUMMARY

TRITTUM-SOLL
LIQUID SCINTILLATION

Client Rocketdyne

Carntract R44PJIZ34034044

LAB RAW SUF- MDA ALIG PREF DILD- YIELD EFF COURT PWHM DRIFT DAYS ANAL~
CLIENT SaMeir ID SAMPLE 1D TEST PIX pCifg L FAC TION % min keV KeV UELD PREPARED YZED DETRCTOR
Preparation batch 2781-132 2¢ prep errox Lo.
A4CM-85-0097 NS05063-01 G6/16/95 06/17 LSC-005
A4CM-55- 3058 WaQ5083-02 06/16/95 ©6/17 LSC-005
ACM-95-5099 N505083-03 06/16/95 06/17 LSC-005
PECM-95- 0102 H505063-04 06/16/95 06/17 LSC-00S
A4M-95-0103 NE05063-05 06/16/95 06/17 LSC-0Q0S
A4CM-95-0104 N505063-06 06/16/95 06/18 LSC-005
R4{M-85-0105 N505063-07 06/16/9% 06/18 1L8C-00S5
AAM-95-0106 N505063-08 06/16/95 06/18  LSC-005
A4CM-95-0107 NS0S063-09 D&/16/95 06/18 LSC-005
A4CM-95-0208 N505063~10 06/16/95 06/18 LSC-005
B4CM-55~0109 NS05063-11 46/16/95 06/i8 LSC-CO05
A4CM-85-0110 NEoB063-12 06/16/95 06/18 LSC-005
BACHM- 950131 HEHEDE3-13 06/16/95 06/18 LSC-005
A4CM-95~0312 N505063~14 06/16/95 06/18 L&C-005
AGCM-95-0113 N505063-18 06/16/95 06/18 L8C-005
AdM-95-0114 NS05063-16 86/16/95 06/18 LSC-005
A4 NE0115 NS05063-17 06/16/95 06/18 LSC-005
NSgEGE3-18 06/16/5%5 G6/i8 LSC-00%
A‘i\.m-ﬁ?SrOll'? N5058863-15 06/16/95 06/18 LSC-003%
A4CM~-95-0118 N505063-20 06/16/95 06/18 LSC-00%
ALCHM-55-0119 NEOS063-21 06/16/95 0&/18 LSC-005
RACM-95-0120 NS05063-22 06/16/95 06/18 LSC-C05
BLE (QC 1D=24012;} NSG5063-24 G6/16/95 08/17 LSC-008
LCE QO ID=24011; NSO5063-23 06/16/95 06/17 LSC-005
Duplicate (NS05063-02) N505063-25 08£16/85 06/17T LSC-005
Neminal values and limits from method 504 G.0190 S0 pE-t
PROCEDURES REFEREKCE  EPA 906.0; ASTM 2476-81 AVERAGES 3 2 SD MDA 2008 + 2808
EP-060 Seil Preparation, rev ¢ FOR 2% SAMPLES YIELD E
EF-078 Suil Digsolution, rev §
Ep-23i1 Tritivm in Solid Samples by Bzesotrepic
Distillacion, rev ©
Lab id TMAN
o ' Protocol ROCKETDYNE
VLD SUMMARIES Vergion ¥er 1.9
: Pags 13 Form DVD-CMS
SUMMARY DATA SECTION Vergion 3.0
page 77 Report date 37/312/3%
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APPENDIX 1:

COPIES OF CHAINS-OF-CUSTODRY
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i/
Thermo Analytical

2030 Wright Avenue

PO, Box 4040

Richmond, CA 94804-0040

(570} 235-2833 Fax: 235-0438

August 16, 1985

Mr. Alex Klein L-
Rockwell International Corp. *g.l(o
Rocketdyne Division :
6633 Canoga Ave.

Canoga Park, CA 91303

Ref: Customer P.O. No. R44PJZ94034044
TMA/Richmond Report N5-07-011-6117 and
Report N5-07-012-6118

Dear Mr. Klein:

Enclosed is the data report of analyses for the twenty-one soil and two water samples
collected between June 12 and 19, 1995. The samples were received at TMA/Richmond
on July 8, 1895. The accompanying case narrative discusses all parameters underlined
in the data report which are not in compliance with the Statement of Work.

If you have any questions regarding this data, or any problems with the hard copy or
electronic deliverable diskefte, please call me at (§10) 235-2633.

Sincerely,

Program Manager
IEP/ss
Enclosures: Data Report N5-07-011-6117 (water)

Data Report N5-07-012-6118 (soil)
Diskette

A division of Thermo Process Systems inc.. 2 Thermo Eleciron comparyy



TMA/Richmond Rockwell International Corp.
Report N5-07-011-6117 Contract R44PJZ94034044

Report N5-07-012-6118

Case Narrative August 16, 1995

1.0

2.0

GENERAL

TMA/Richmond Sample Delivery Group (SDG) 6117 consists of fwenty-one soil
samples and SDG 6118 consists of two water samples. The samples were received
at TMA/Richmond on July 6, 1995.

ANALYTICAL NOTES

The internal quality control consists 5% each of laboratory control samples, method
blanks, and duplicates. The QC samples are prepared by the Quality Control
Department.

The blanks and laboratory control samples are created using the 1988 ASTM formuia
for moderately hard water, listed in Table 8010: Recommended Composition for
Reconstituted Fresh Water. This consists of the following:

NaHCO, 86 mg/L
CaS0,.2H,0 60 mg/L
MgSO, 60 mg/L

KCi at 4.0 mg/L - specified in the table - is not added since KCI contains natural *°K
which raises the gross beta background.

2.1 Tritium Analyses

6118 (Water)

No problems were associated with the samples during the analyses.

6117 (Soii

In changing the reporting format of the fritium results to pCifvolume water
extracted the following underlines are noted: the aliquot for the tritium samples
are below the minimum required; this is due to the relatively small percent
moisture present in the samples. The Minimum Detectable Activity (MDA) is
therefore greater than the Required Detection Limit (RDL) because of the
small aliquot size. The report list the result units as pCi/g which is incorrect.
The data reported is actually for pCi/L values. We are working to change the
mechanisms of our reporting software to be able to include multiple units per
sample matrix where applicable.

4
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TMA/Richmond Rockwell International Corp.
Report N5-07-011-6117 Contract R44PJZ94034044

Report N5-07-012-6118

Case Narrative August 16, 1995

2.0 ANALYTICAL NOTES (contd)

2.2

2.3

2.4

Strontium-90 Analyses

6118 {(Water
No problems were associated with the samples during the analyses. The

average yield for 3 samples was 80% * 9%.

6117 (Soil)

Several samples were counted for less than the 200 minute nominal count
time; however, the MDA's were below the RDL despite the shorter count time.
The average yield for 24 samples was 86% * 7%.

Thorium 228, 230, 232 Analyses

6118 (Water
The method blank has activity for thorium-230 greater than it's MDA, but

below the RDL. The average vyield for 3 samples was 88%+ 3%.

6117 (Sail)

Sample A4CM-85-0121 was counied for less than the nominal 500 minute
required, however, the MDA was met despite the shorter count time. Sample
A4CM-85-0134 was aliquoted twice and has an MDA for thorium-228 slightly
greater than the RDL. The average yield for 24 samples was 58% + 39%.

Uranium 233/234, 235, 238 Analyses

6118 (Water)
Sample AC4CM-A5-0131 was processed along with SDG group 6120’s

laboratory control sample (L.CS) and the method blank. The average vield for
3 sampies was 68%z 14%.

6117 (Soil)
LCS number 6117-22 and 6117-25 have MDA’s greater than the RDL and LCS

number 6117-22 was counted for less than the nominal count time , however,
this is not a problem since the activity the LCS’s are significantly greater than
the MDA. The average yield for 26 samples was 68% *+ 23%.

IiViA

Thermo Analytical



TMA/Richmond Rockwell International Corp.
Report N5-07-011-6117 Contract R44PJZ94034044

Report N5-07-012-6118

Case Narrative August 16, 1995

2.0 ANALYTICAL NOTES (cont'd}

2.5

2.6

Plutonium 238, 239/240 Analyses
6118 (Water
No problems were associated with the analyses. The average yield for 3

samples was 82% + 6%.

6117 (Sail
No problems were associated with the analyses. The average yield for 24

samples was 72% * 22%.

Gamma Spectroscopy Analyses
6118 (Water
No problems were associated with the samples during the analyses.

8117 (Soil)

All samples have an aliquot less than the 850 ¢ nominal required, and several
have count times less than the nominal 700 minutes required; however,
despite the smaller aliquot and shorter count times, all of the MDA’s were less
than or equal to the RDL.
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5DG £117

{’ U;acc Italy E. Pittman

TMA/RICHMOND

REPORTING GROUP 6117

SAMPLE SUMMARY

Contrad

Client Rocketdvne

T R44FIZB4034044

LAB CHAIN OF

CLIERT SAMPLE ID LOCATION MATRIX  LEVEL SAMPLE ID SAS NO  CUSTODY COLLECTED
A4CM-98-0121 SSFL BREA 4 s01L N507011-01 06/12/35 14:45
BACM-55-0122 S$SEFL AREA 4 801L N507031-02 66/12/95 14:45
RA4(M-95-0123 SSFL AREA 4 $01L N507011-03 06/312/9S 14:45
A4CM-95-0124 SSFL AREA ¢ SOIL N50T011-04 06/12/95 14:45
AGUM-95-0125 SSFL AREA 4 SCIL N507011-05 06/312/95 14:45
A4CM-95-0126 SSFL AREA 4 SO1L N507011-86 06713795 13:45
A4CM-55-0127 SSFL AREA 4 SOIL N5G7011-07 86/13/95 13:48%
A4(M-95-0128 SSFL, AREA 4 SOIL ®507011-08 06/13/95 13:45
A4CH-95-0129 SSPL AREA 4 SOIL N507011-09 06/13/95 13:45
A4CM-95-0132 SSFL AREA 4 SOTL NS07011-10 06/14/95 12:00
AGCM-95-0133 SSFL BREX 4 S01L NSOTOL1-13 06/14/9% 12:00
AGUM~§5-0134 SSFL AREA 4 S0IL NS07011-12 06/14/95 12:00
A4(M-95-0135 SSFL AREA 4 S0IL NE07011-13 06/14/95 12:00
A4CM-95-0136 SEFL AREA 4 SOIL N507011-14 06/15/95 13:30
A4{-95-0137 SSFL AREA 4 SOIL N507011-13 06/15/95 13:30
A4CM-95-0138 SSFL AREA 4 s01L N507011-16 06/315/95 13:3D
A4CM-35-0139 SSFL BREA 4 BOIL N5G7011-17 06/15/95 13:10
A4CM-95-0140 $SFL AREA 4 SOIL N507011-18 06/19/95 13:15
©i35-0141 SSFL AREA 4 So1L N507011-19 06/19/95 13:15

$5-0142 SSFL AREA 4 SOIL N567011-20 05/19/95 13:15
A4CM-95-0143 SSFL AREA 4 S0IL N507011~21 06/18/95 13:1i5
Method Blank o1t N507011-23
Method Blank SOIL R507051-26
Lab Control Sample SOIL N507011-22
tab Control Sample SOIL N50T011~23
Duplicare (N507011-03)  SSFL AREA 4 $01L N507011-24 08/32/95 14:45

S PR SUMMARY
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SDG 5117

tact ftaly . Pittman

TMA /RICHEMOND

REPORTING GROUP 6117

QC SUMMARY

Client Rocketdyme

Contract R44PITI4034044

CHAIN OF % SAMPLE  BASIS DAYS SIRCE LB DEPARTMENT
OC BATCH  CUSTODY CLIENT SAMPLE ID MATRIX  MOIST AMOUNT AMOUNT RECETVED COLL SAMPLE 1D SAMPLE ID
6X17 A4(M-95-0121 S01L 16.1 07/06/95 24 K507611-01  6117-001
AACM-95-0122 S0TL 9.2 07/06/35 24 NS07011-02  6117-002
AGCM-95-0121 SOIL $.3 07/06/95 24 N507011-03 £117-003
A4CM-96-0124 SOIL 3.5 07/06/35 24 N507011-04  6L17-004
B4TM-95- 0125 SOIL 1i3.9 G7/06/95 24 NS0T011~-05  6117-00S5
B4CM-95-0126 50IL 5.4 07/06/95 23 N507011-06  §1L7-008
A4CM-95.0127 $01L 2.7 07/06/95 23 NSOTOLL-07  6117-907
A4CM-95-0128 S0IL 7.3 07/06/35 23 NS0G7011-08  6117-608
A4CM-95-0129 SOIL 4.5 e7/66/%5 23 N507011-0%  6117-009
A4OM-95-0132 S0IL 11.1 07/06/9% 22 NS07011-10  £117-010
A4CM~-95-0133 s01L 11.8 07/06/95 22 NS070311-11  6117-011
A4CH-95-0134 SOIL 10.2 07/06/95 22 N507011-12  6117-042
A4CM-95-0135 SOIL 9.4 07/06/95 22 N507011-13  6117-013
A4CM-95-0136 $0I1L 2.4 07/06/9% 21 N507031i-14  6117-014
A4CM-95.0137 SOIL 3.8 07/06/98 21 N507011-35  6117-01%
A4{M-95-0138 S0IL 9.2 D7/06/9% 21 NS07011-16  6117-016
R4CM-55-0139 SOt 12.2 G7/06/95 231 N507011-17  6117-017
RA4CM-95-0140 S0IL 6.5 07/06/95 17 N507011-18  6117-018
R4CM-95.0141 BOTL 4.1 07/08/95 17 N507011-1%  6117-01%
A4CM-95-0142 SCIL 5.4 97/06/95 17 M8GTOL1-20 £11T7-020
A4CM-95-0143 SOIL 6.4 07/06/95 17 N$0701i-21  6117-021
Method Blank So1L N$07O11-23  61317-023
Method Blank SOIL N507011-268  6117-826
Lab Control Sample B0IL N507011-22 6117022
Lab Contrel Sample SQIL NSQ7011-25  6117-028
Duplicate (NS07011-01) SOIL 07/06/95 24 NS0T011-24  6117-024
Lak id TMAN
Protocul ROCKETDYNE
£ stmRRY Version Yer 1.0
. Page 1 Form JVR-08
SUMMARY DATA SECTICH vergion 1,06
Report date 098/16/95

Fage 2




TMA/RICHMOND
REPORTING GROUP 6117
DG E1il Client Rocketdvme

~act Italy B. Pittman PREP BATCH SUMMARY Contract R44PIZ94034044

PREPARATION ERROR PLARCHETS ARALYZED ORI
TEST MATRIX METHOD BAICH 27 ¥ CLIENT MORE RE BLANK LCS DUP/ORIG MS/CORIG  FIliRs

Alpha Spectroscopy

P 50IL Plutonium, Isotopic inm Soil 2781i-146 5.0 21 1 1 171

TH SQIL Thorium, Isotopic¢ in Soil 2781-146 5.0 21 1 1 1/1

a S0IL Uranium, Isotopic in Soil 2781-346 5.0 20 1 i 1/1
2781-146A 5.0 k3

Beta Counting
&R S01IL strontium, Total in Soil 2781 -146 . 10.0 21 1 i 1/1

Ganmig  Spectroscopy
GAM SOTL Gamma Scan 2781-146 i5.0 21 1 1 171

Ligquid Scintillation
H SOIL Tritium-Soil 2781~-146 0.0 21 1 i i/1

Duplicates and Matrix Spikes are those with original (Client) sample in thiz Sample Delivery Group.
Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

Lab id TMAN
Protosol ROCKEITDYNE
Version Ver 1.8
Form DUD-PBS
Versicon 3,408

Report date J8/16/9%5
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SDG 5117

act Italy E. Pittman

CLIENT SAMPLE 1D

LAB SAMPLE ID

TMA/RICHMOND

REPORTING GRCUP 6117

WORK SUMMARY

Client Rocketdyme =

Contract R44PIZI4034044

LOCATION MATRIX COLLECTED SUF-
COSTONY S48 no RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
A4CM-95-5121 N507011-0% £117-001 GaM 07/20/95 08/15/9%5 IEP Gamma Scan
SSFL RAREA 4 sotL 08712795  6117-001 H 07/21/95 08/01/95 IEP Tritium-Scil
07/06/55  613T-001 BU 08/04/95 08/15/35 IEP Plutonium, Isotopic in Soil
6117-001 SR ¢7/27/95 08/15/9%5 IEP Strontium, Total in Soil
6117-001 TH AQOR1l 08/08/795 08/15/%5 IEP Thorium, Isotopic in Scil
6117-001 g @7/31/85 08/02/%5 IEP Uranium, Isotopic in Soil
A4CM-95-0122 NS07011-02 £§117-002 GAM 07/20/95 08/15/9% IEP Gamma Scan
SSFL AREA 4 50IL 06/12/95  6117-p02 H Q7/21/95 08/01/98 IEP Tritium-Seil
07/06/95% 6117-002 3 08/02/95 08/03/95 IBP Plutonium, Isotopic in Soil
6117-002 SR ©7/27/95 08/15/%5 IEP Strontium, Total in Soil
6117-002 TH 08/01/95 08/02/95 TIEP Thorium, Isctopic in Seil
$117-002 U 07/31/95 08/02/95 IEP Uranium, Isctopic in Soil
R4CM-95-0123 NSG7011-03 £117-003 GaM 07/21/95 08/18/95 IEP Gamma Scan
SSFL AREA 4 SOIL 06/12/95  £117-003 H 07/21/95 O08/01/55 IEP ‘Tritium-Soil
07/06/95  6117-003 PU 08/02/9% 08/03/%5 IEP Plutonium, Isotopic in Soil
£117-003 SR 07/27/%5 08/15/95 IEP Strontium, Total in Soil
6117003 TH 08/0:1/95 O0B/02/95 IEP Thorium, Isotopic in Seil
€117-003 U G7/31/95 08/02/%5 IEP Uranium, Isotopic in Soil
ALCM- 950124 NS07011-04 §117-004 GAM 07/21/95 08/15/95 IEP Gamma Scan
SSFL AREA 4 SOIL 08/12/95  §117-004 H 07/21/96 OB/D1/9%5 IEP Tritium-Soil
07/06/95 £117-002 PO 08/0z/98 OB/U3/9% I1EP Plutonium, Isotepic in Soil
6117-004 SR 07/27/96 0B/15/9% IEP Strontium, Total in Soil
6117004 TH D8/01/95 08/02/98 IEP ‘Thorium, Isotopic in Soil
6117-004 U 07/31/95 ©8/02/95 IEP Uranium, Isctopic in Soil
B4OM-95-8125 N507011-05 £117-005 GAM 07/21/%5 08/1%/95 IEP Gamma Scan
SSFL ARER 4 SOIL 06/12/95  6117-00% H 07/21/95 08/01/95 IEP ‘fritium-Soil
07/06/95  £117-065 PU 08/04/95 08/15/%5 IEP Plutonium, Isotopic in Soil
£317-005 SR 07/27/9% ©8/15/%5 IEP Sctrontium, Total in Soil
6117-005 TH 08/01/585 OB/G2/95 IEP Thorium, Isotopic in Soil
6317005 U 07/31/9% 08/01/95 IEP Uranium, Isctopic in Soil
; Lab id TMAN
Protecel ROGCKETDVNE
AK SUMMARY Yersicn Ver 1.0
Page 1 Form DVD-CWI

SERMARY DATA SECTION

Fage 4

vergion 1.08

Report date E8/16/3%




TMA /RICHMOND

REPORTING GROUP 6117

Client Rocketdvne

SO 117
© . vaet Isaly B Pittman WOREK SUMMARY, cont. Contract R44PIZ24034044
CLIENT SAMPLE ID LAB SHEMPLE ID
TOCATION MATRIX COLLECTED SUF-
CUSTODY SAS no RECEIVED  PLANCHET TEST FIX ARALYZED REVIEWED BY METEOD
A4CM-95-0126 H507011-06 6117-006 GAM 07/21/95 ©8/15/95 IEP Gamma Scan
SSFL AREA 4 BOIL 06/13/%5 6117006 B 07/721/95 08/01/%5 IEP Tritium-Soil
07/06/95  6117-006 PO og/04/95 08/15/98 IEP Plutonium, Isotopic in Soil
§117-006 SR 07/27/95% 08/15/9%% IEP Strontium, Total in Seoil
6117-006 TH 08/01/95 08/02/%5% IEP Thorium, Isotopiz in Soil
6117-008 T 07/31/95 08/01/95 IEP Uranium, Isotopic in Soil
AGCM-95-Q127 NSO70L4~07 €1317-007 GhM 071/22/9% OBSLS5/9S IEP Gamma Scan
SS5FL AREA 4 SOIL 06/13/958 B117-007 H 07/21/9% 08701795 YEP Tritium-Soil
07/06/85  6117-007 Pl 08/04/95 ©08/15/9%5 IEP Plutonium, Isotopic in Soil
6117-007 ER 07/271/9% 08/15/9% IEP Strontium, Total in Soil
6117-007 TH G8/01/95 08/02/95 1EP Thorium, Isctopic in Seil
6117-007 g 07/31/95 08/02/95 IEP Uranium, Isotopic in Soil
AgCM-95-0128 N507011-08 6117-008 GAM 07/22/95 08/15/95 IEP Gamma Scan
S8FL. AREA 4 S0IL 06/13/55 £117-088 H 07/21/95 £8/05/95 IEP Tritium-Soil
07/06/95  6117-008 P 08/04/9% 08B/15/%5 IEP Plutonium, Isotopic in Soil
63117-008 SR 07/27/95 08/15/95 IEP Stromptium, Total in Soil
£117-004 TR 08/01/95 0R702/9% IEP Thorium, Isctopic in Soil
§L17-008 o 07/31/95 08/02/95 IEP Uranium, Isotopic in Soil
A4CM~95-~0129 NSOT011-09 6§117-009 GAM 07/24/985 ©8/18/9% IEP Gamma Scan
SSFL ARER 4 SOIL 06/13/9%  6117-009 H 07/21/9% OB/O01/%5 IEP Tritium-Soil
07/06/95  6117-00¢% PU 08/04/95 08/15/85 IEP Plutonium, Isotopic in Scoil
6117-009 SR 97/2%/95 08/15/95 IEP Strontium, Total in Seil
6117-G0% TH G8/02/95 08/02/%5 IEP Thorium, Isotopic in Soil
€117-089 a 07/31/95 08/02/95 IEP Uranjum, Isotopic in Soil
A(M-95-0132 N507611-10 &117-810 GCAM 07/24/95 08/15/95 IEP Gamma Scan
S5FL EREAR 4 SCIL 06/14/95  6117-010 H 07/21/%5 08/01/3%5% IEP Tritium-Soil
o7/06/85  6117-010 PU 08/02/95 08/1%/95 IEP Plutonium, Isotopic in Seoil
6117-010 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil
§117-01¢ TH 08/02/95 08/02/35 IEP Thorium, Isotopic in Soil
6117-010 U 07/31/95 08/02/9% IEP Uranium, Isotopic in Soil
Lab id TMAN
Protocol ROCKETDYIE
AK SUMMARY Vergion Ver 1.0
Page 2 Porm DVD-CWS
SUMMARY DATA SRECTIOR Version 3.0%
Page 5 Report date 08/18/9%




5DG 6117

TMA/RICHMOND

REPORTING GROUP 6117

Client Rockebdyne

¢ vact Italy B. Pittman WORK SUMMARY, cont. Contract R44DIZIS0IL044
CLIENT SRMPLE TP LAB SAMPLE ID
LOCATION MATRIX COLLECTED SUP-
CUSTORY SAE no RECEIVED  PLANCHET TEST FEE& ANALYZED REVIEWED BY METHOD
RACM-95-0133 N507031-11 61317-011 GAM 07/24/95 08/15/95 1EP Gamma Scan
SSFL ARER 4 SCIL 06/14/95  6117-011 H 07/21/%% ©08/01/95 IEP Tritium-$oil
07/06/95  6117-011 PU 08/04/95 08/15/%5 IEP Plutonium, Isotopic in Seil
£117-011 SR 07/27/%% 08/15/95 IEP Strontium, Total in Soil
6117-811 TH 08/02/95 08/02/95 IEP Thorium, Isetopic in Soil
6117-011 u 07/31/55 08/02/95 IEP Uranium, Isotopic in Soil
A4CM-95-0134 NSG0LEI-12 6117032 GaM 07/24/95 08/15/9%5 IEP Gamma Scan
SSFL AREA 4 SCIL 06/14/95  €117-012 H 07/21/%% 08/0L/95 IEP Tritium-Seil
G7/06/95 6117-812 i) 08/04/95 08/15/%5 IEP Plutonium, Isotopic in Soil
§117-012 SR 07/27/%5% G8/1i5/%5% IEP Strontium, Total in Soil
6117-012 TH 08/02/95 08/02/95 1EP Thorium, Isotopic in Soil
£117-012 u 08/03/95 08/03/93 IEP tranium, Isotopic¢ in Soil
A4CM-95-0135 NS07011-13 6117013 SaM 07/24/95 08/15/95 IEP Gamma Scan
S8FL AREAM 4 SOIL 06/14/95 &117-013 B 07/22/9% 08/01/95 IEP Tririum-Seil
071/06/95 6117«013 PU 08/09/%5 08/1%/3S IEP Plutonium, Isotopic in Soil
§117-013 SR 07/27/95 08/15/%5 IEP Strontium, Total in Soil
6117013 ™ o8/02/9% 08/0D2/9% IEP Thorium, Isotopic in Soil
6117-013 U 08/04/95 08/15/%5 IEP Uranium, Isotopic in Soil
A4CM-95-0136 N507011-14 6€117-014 GaM 07/25/%58 ©8/15/95 IEP Gamma Scan
S53PL RRER 4 SOIL 06/15/9%  6117-014 H 07/22/95 O0B/01/95 1IEP Tritium-Soil
07/06/95  6117-014 PU 08/09/95 08/15/95 IEP plutonium, Isotopiec in Soil
6117-014 SR 07/27/95 08/15/%5 I8P Strontium, Total in Soil
§117-024 TH ¢8/02/95 08/02/95 IEP ‘Therium, Isctopic in Soil
§117-014 U 08/04/55 08/15/95 IEP Uranium, Isotopic in Soil
B4CM-85-0137 N507011-18 6117-015 G 07/25/9% 08/15/95 IEP Gamma Scan
SSFL. AREA 4 solL 06/15/95 6117015 H 07/22/9% 08/01/95 IEP Tritium.Soil
C7/06/95 6117-015 Py 08/04/9% 08/15/9% IEP Plutonium, Isotopic in Seil
6117-015 Sk C7/27/9% 08/15/95 IEP Strontium, Total in Soil
6117-01% TH G8/02/85 OG8/02/9% IEP Thorium, Iscteopic in Soil
6117~015 U C8/04/98% ©8/15/95 IEP Uranium, Isotopic in Soil
X Lab id TMAN
Protocol ROCKETDYNE
K SUMMARY version Ver 1.0
' Page 3 Form DVD-EHS

SURMARY DATA SECTION
Page &

Version 3 .06

Report date (8/1€/45




TMA/RICHMOND

SDE 5117

REPORTING GROUGP 6117

T et Iraly £ piceman WORX SUMMARY, cont.

Client Rocketdyne

Contract RE4PIZ94034044

CLYENT SAMPLE 1D LAB SAMPLE ID
LOCRTYION MATRIX COLLECTED 5OF-
CusTODY SAS no RECEXIVED  PLANCHET TRST FIX ANALYZIED REVIEWED BY  METHOD
PAOM-55-0138 N50T7011-36 61317-016 GAM 07/25/95 08/15/95 IEP Gamma Scan
$SFL AREA 4 SOIL 06/15/9% £117-0316 H 07/22/95 08/01/%% IEP Tritium-Soil
07/06/95  6117-016 PO C8/09/95 08/15/%5 IEP Plutonium, Isotopic in Soil
61170186 SR 07/27/9% 08/1%/95 IBP Stromtium, Total in Soil
6117-01€ TH 08/02/95 08/02/%5 IEP Thorium, Isotopic in Soil
6117-016 U 08/04/95 068/15/95 IEF Uranium, Isotopic in Soil
AACM-95.0139 N5G7011-17 6117-037 GaM 07/25/95 08/15/95 IEF Gamma Scan
BEFL AREA 4 S0IL 06/18/95 6117~017 H 07/22/95 08/01/95 IEP Tritvium-Soil
07/06/95  6117-017 PU 08/04/95 08715795 IEP Plutonium, Isotopic in Soil
€117-017 SR 07/27/95 O08/15/95 IEP Strontium, Total in Soil
6117-017 TH og/oz/9% 08/62/95 IEP Thorium, Isctopic in Seoil
6117-017 u 08/04/95 0©8/15/95 IEP Uranium, Isotopic in Seil
240M-95-0140 N507011~18 6117-018 GAM 07/25/8% 08/15/95 IEP Gamma Scan
ESFL AREL ¢ S0IL 06/19/95 6117-018 H 07/22/55 08/01/95 I1EP Tritium-Soil
07/06/9%  6117-018 U oB/09/95 08/15/85 TIEP Plutomium,  Isctopic in Soil
6117-018 SR 07/27/85 08/15/9%5 IEF Strontium, Total in Seil
£117-018 TH RORL 08/07/95 08/35/95 IEP Thorium, Isotopic in Seil
6117-018 T 08/01/95 0£8/15/9% IEP Uranium, Isotopic in Seil
A4{M-95-0141 KE07013-1% 6117-G1% GEM 07/26/95 08/15/95 IEP Gamma Scan
S&FL RAREA 4 S0IL 06/19/95 €117-01% H 07/22/9% 08/01/35 IEP Tritium-Seil
U7/06/95 6117-01% PU 0B/04/9% £8/15/95 IEP Plutonium, Iscotopic in Soil
6117-019 SR 07/27/9% 08/15/95 IEP Strontium, Total in Soil
6117-01% TH 08/02/9% 08/03/95 IEP ‘Thorium, Isotopic in Soil
6117-019 jag 08/07/95 08/15/%% IEP Uranium, Iszotopic in Seil
54CM-95-0342 N507011-20 €117-020 GAM 07/26/95 08/1%/3%5 IEP Gamma Scan
iSFL AREA 4 SCIL 06/18/95 §117-020 B 07/22/9% 08/01/9%5 IEP Tritium-Soil
07/06/%5  613i7-020 P ne/0a/95 68/15/95 IEP Plutonium, Isotopic in Soil
6117020 SR 0r/21/es  08/15/35 IEP Scrontium, Total in Soil
6117-020 TH 08/02/95 08/03/%% IEP Thorium, Isotopic in Soil
£117-020 [+ 08/07/95 0B/15/9% IEP Uranium, Isotopic in Seil
k Lab id TMAN
' Protocot ROCKETDYNE
K SUMMARY Version ¥gr 1.0
Page 4 Form DVD-CWE

SUMMBRY DATA SECTICN
Fage 7

version 3, 08

Report date (8716735




TMA/RICHMOND

REPORTING GROUP 6117

Client Rocketdyne

850G 6117
' act Italy E. pittman WORK SUMMARY, cont. Contract R44PIZ94034044
CLIENY SAMPLE ID LAB SAMPLE ID
LOCATEON MATRIX COLLECTED BUF -
CUSTORY SAS nBo RECEIVED PLARCHET TEETY FIX ANALYZED REVIEWED BY METHOD
ACM-95-0143 R507011-21 833171-021 GAM 07/26/95 08/13/%5 IEP Gamma Scan
SSFL AREA 4 S0IL 06/139/9% 6117-021 H 07/22/55 08/01/5%5 IBP Tritium-Soil
G7/06/95 6137021 U 08/09/9% 08/15/95 IEF Plutenium, lsotopi¢ in Soil
§117-021 BR 97/27/%% 08/15/85 IEP Strontium, Total in Soil
6117-021 TH c8/02/95 08/03/95 IEP Thorium, Isotopic in Soil
£117-021 i AL 08/11/9% 08/15/95 IBEP Uranium, Isoropic in Seoil
Method Blank K507011-23 6117-023 GaM 07/271/9% 08/15/95 IEP (amma Scan
SOTL €117-023 24 ©7/21/%%5 08/03/95 IEP Tritium-Soil
6117023 PU 08/0¢/9% 08/15/95 IEP Plutonium, Isotepic in Soil
6117-023 SR 07/27/9% 08/13/3%5 IEP Strontium, Tetal in Soil
6117023 TH 08/02/95 08/04/95 IEP Thorium, Isctopic in Soil
§117-023 14 08/07/95 D8/15/95 IEFP Uwanium, Isotopic in Soil
Method Blank NEOT7011-26 6117-~026 151 08/11/95 08/15/9% IEP Uranium, Isotopic in Soil
SO
Lab Control Sample N507011-22 6117-022 GAM 07/27/95 08/15/9% IEP Gamma Scan
: ; SCIL a117-022 H Q7/21/95 08/03/95 IEP Tritium-Soil
£§117-022 PU 08/05/55% 08/15/85 IEP Plutonium, Isotopi¢ in Soil
€117-022 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil
6117-022 TH 08/62/9% 08/04/%% IEP Thorium, Isotopic in Soil
6117-022 u 07/29/9% 08/13/95 IEF Uranium, Isotopic in Soil
Lab Contyol Sample H507011-258 6117-02% g 08/311/5% 08/15/85 IEP Uranium, Isotopic in Soil
SOTL
Juplicate (NSO7011-0%} N507011-24 6117-024 GaM 07/2%/85 08/:5/95 IEP Gamma Scan
38FL AREA 4 SCQIL 06/12/98% €117-024 B 07/22/95% 08/01/9% IEP Tritium-Soil
07/06/8% 6117-024 PU 08/04/95 08/15/%%5 IEP Plutonium, Isctopic in Soil
$§117-024 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil
6317024 TH 08/02/9% 08/93/95 IEP ‘Thorium, Isotopic im Soil
£117-024 o 08/07/95 08/15/95 IEP Uranium, Isotopic in Seil
Lab id TMAN
Brotocel ROCKETDINE
K SIRBARY Version ¥er 1.0
Page 5 Form DVD-CWS

SUMMARY DATA SROTION
Page &

Version 3,08
Report date 08/16/9¢




TMA /RICHMOND

REPORTING GROUP 6117

8DG 5117 Ciient Rocketdyne

“stact Italy E. Pittman WORK SUMMARY, cont. Contract R44PIZI4034044

COUNTS OF TESTS BY SAMPLE TYPE

TEST SAS no METHOD REFERENCE CLIENT MORE RE RLARK LCs DUP SPIKE TOTAL
GAM Gamma Scan 21 1 1 1 24
H Tritivm-Soil EPA S06.0; ASTM 2476-81 21 1 1 i 24
PU Plutonium, Igotopic in Soil HASL 304/P0-02 21 1 1 i 24
SR Strontium, Total in Soil HASL 300/SR-01.-02 21 1 i 1 24
TH Thorium, Isoteopic in Soil 21 1 1 1 24
k53 Uranium, Isctopic in Soil BASL, 300/0-04 21 2 2 1 26
TOTALS 126 7 7 6 148
Lab jd TMAX
Protocel ROCKETDYNE
LK STMMARY Version Ver 1. %
Page & Form DVE- CWS
SUMMARY DATA SECTION Version 3.8
Page % Report date J§/1579%




TMA/RICHMOND
REPORTING GROUP 6117

METHOD BLANK

Client Rocketdvne
Contract R44PIZG4434044

SDG 6117
Contact Italy E. Pittman

Lab sample id NSO070131-23 Client sample id Method Blank

Dept sample id 63117-023 Material/Matrix SOIL
RESULT 2¢ ERR MDA RDL QUALT -

ANALYTE CAS NO pCi/yg {COUNT) pCi/g pCi/g FIERS  TEST
Tritium 160 : 500 H
Strontium 90 10098-97-2  0.068 0.5 SR
Thorium 228 0.022 0.1 TH
Thorium 230 14269-63-7 0.0%3 0.1 TH
Thorium 232 7740-29-1 0.009 0.1 TH
Uranium 233/234 11-08-5 0.005 5.01 u
Uranium 235 14117-96-1 0.003 G.01 U
Uranium 238 7440-61-1 6.001 0.01 1
Plutonium 238 13981-16-3 0.001 0.01 PU
Plutonium 239/240 16-12-8 0.001 9.01 By

2 4A SCAN ANALYTES
cassium 40
Chromiun 51
Manganese 54

GAM
GAM
GaM
GAM

Cobalt 58

Iiron 59 RERy GAM
Cobalt 66 U UL GAM
Zinc £5 ﬁ jG'_ GAM
Niobium 94 B o GAM
Ruthenium 103 U g GaM
Ruthenium 106 LT VIS GAM
Tin 113 w g M
Cesium 134 U . Gam
Cesium 137 U 0.02 T GIM
Cerium 144 o U GAM
Europium 152 U U GAM
Europium 154 6] u GAM
Burepium 155 & U GAM
Radium 226 4] 51 GAM
Thorium 232 g U GAM

: Lab id TMAN
. protocol ROCKETDYNE

THOD BLANKS Version Ver 1.8
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.08
Page 10 Report date $8/316/95




TMA/RICHMOND
REPORTING GROUP 6117

BLANK, cont.

SDG 6117 Client Rocketdvne
Contact Ifcaly 8. Pittwman Contract R44PJIZS40340464
Lab sample id NSG7031-23 Client sample id Method Blank
Dept sample id §117-023 Material/Matrix SQIL

QC-BLANK #24264

Lab id TMAN
Protocoel ROCKETDYNE

sTHOD BLANKS Version Ver 1.8

Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3,06

Page 11 Report date ($8/18/89%3




TMA/RICHEMOND
REPORTING GROUP 6117

METHOD BLANK

SDG gi17 Client Rocketdyme
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id NS0V70G11-26 Client sample id Method Blank
Dept sample id §117-02¢ Material /Matrix SOIL
RESULT 2¢ ERR MDA RDL QUALI-

ANALYTE CAS KO pCi/g  (COUNT) pCily pCi/g FIERS  TEST
Uranium 233/234 11-08-5 0.006 0.01

Urapium 23% 143117-96~1 ¢.003 0.03

Uranium 238 1440-61-1 0.003 G.01

QC-BLANK #24418

; Lab id TMAN
E Protocol ROCKETDYNE

Version Ver 1.0
Form BVD-DS
Version 3.08

Report date 08/16/935

" ETHOD BLANKS
' Page 3
SUMMARY DATA SECTION
Page 12




TMA /RICHMOND

REPORTING GROUP €117

LAEB CONTROL SAMPLE

5DG 6117
Contact Italy E. Pittman

Tab sample id NS07011-22
Dept sample id 6117-022

Client Rocketdyne

Contract R44APTZG4034D44

Client sample id Lab Control Sample

Material/Matrix

SQIL

MDA
pli/g

iie)
pCifg

2¢ ERR
{CouNT)

RESTLY

ANALYTE pCifg

QUALI -
FIERS TEST

20 ERR
pCifg

ADDED
pCi/g

REC
% (TOTAL)

3¢ LMTS PROTOCOL
LIMITS

560
Q.5
2.1
0.%
0.1
4.01
0.0
0.01
0.01
2.01

Tritium 460

.33

L0289
.38

.01
.13

.12

.14

-0z29
.028

Strentium 90
Thoriwe 228
Thorium 230
Thorium 232
Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238
Plutonium 239/240

1 ..\ SCAN ANALYTES

L = - T I - T = R S -

Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zine €%
Hiobium 94
Ruthenium 103
Rutherium 106
Tim 113
Cesium 134

Cesiuam 137 0,015
Cexium 144
Buropium 182

Europium 154

Burcpiucm 155
Radium 228 84
Thorium 232 &3

0.39

0.072

. 052
. 040
.052
L0145
012

o O o o o

0iE72 0.015

GAM
GAM

90-1:0
B3-1317

B1-3119

82-118
78-122
80-220
§4-116
23-117

18- 74-1286

:in'GNTRGL SAMPLES
Page 1
SUMMARY DATA SECTION
Page 13

Lak id THMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-108

Yersion 3.08

Report date DB/16/95




TMA/RICHMOND

REPORTING GROTP 6117

LAB CONTROL SAMPLE, cont.

SDG 63117 Client Rockerdvne
Contacr Italy E. Pittman Contrast R44PIZ94034044
Lab sample id NS507011-22 Client sample id Lab Control Sample
Dept sample id 6317-022 Material/Matrix SeIL

QC-LLS #24263

Lab id TMAN
frotocol ROCEETDYNE

NTROL SAMPLES Version Ver 1.0
rage 2 Form DYD-LCS
SUMMARY DATA SECTION Vergion 3.06

Page 14 repore dave 8/16/95




TMA/RICHEMOND

REPORTING GROUP 6117

LAB CONTROL SAMPLE

DG B1L17
Contact Italy B, Pittman

Lab sample id N507031-23

Client Rocketdvne

Contract R4SPIZ4034044

Client sample id Lab Control Sample

Pept sample id £117-02%5 Material/Matrix S01L

RESULT 2¢ ERR MDA RDL QUALI- ADDED 2¢ ERR REC 3¢ TMTS PROTOCOL
ANALYTE pCi/g  {(COUNT} pCifg pCi/g FIERS TEST pCi/g pCifg ¥ (TOTAL) LIMITS
Uramium 233/234 0.081 0.0 0.052 £6-114
Uranium 235 0.87¢ 0.01 0.040 84-116
Uranium 238 0.081 ¢.01 0.082 EE€~114
QC-LCS #24417

Lab id IMAN

Y ITROL SRMPLES
Page I
SUMMARY DATA SECTION

Fags 15

Protocel ROCKETDYNE
Vergion Ver 1.0
Porm DVD-ELLS
Yergion 3. 08
Report date $8/16/9%




TMA /RICHMOND
REPORTING GROUF 6117

: DUPLICATE
SDG 6117 Client Rocketdyne
Contact Italy E. Pittman Contract R44PIZI4034044
DUPLICATE ORIGINAL
Lab sample id NSQ7031-24 Lab sample id N5070311~-03% Client sample id BR4(M-95-03123
Dept sample id £117-024 pept sample id £117-001 Location/Matrix SSFL ARED 4 S0IL
Received 027/06/95 Collected Q6/12/95 14:4%5
% meisture 10.1 Chain of custody id
DUPLICATE 2c¢ ERR MDA RDL QUALI~ ORIGINAL 2¢ ERR MDA QUALI~ RFD 3¢ PROT

ANALYTE pCifg  (COUNT} pCi/e pli/g FIERS  TEST pCifg  {COTGNT} pli/sg FIERS t TOT LIMIT
Tricium 490 500 H 500

Strontium 80 0.059 ¢.5 SR 0.046

Thorium 228 0.13 0.1 TH 0.23

Thorium 230 &.10 0.1 TH 6.19

Thorium 232 Q.12 0.1 TH 0.20

Uranium 233/234 0.040 G.01 U 0.044

Uranium 235 0.009 0.0 H 0.010

Uranium 238 0.044 0.01 U 0.048

" onium 238 9.002 .o # 8.co1

i donium 239/240 0.002 0.01 U 2.007

GAMMA SCAN ANALYTES

Potassium 40 .79 GAM 0.83

Chromiun 51 GAM

Manganese 54 GAM

Copalr 58 Ghid

Iron 59 GAM

Cobalt 60 G2M

Zine 6§ GAM

Niobium %4 i GAM

Ruthenium 103 Roj GAM

Ruthenium 108 U GAM <

Tirm 113 . GaM -
Cesium 134 o 005 U GAM v "
Cesium 137 ©.071 0.036 . o 0.02 GAM 0.085 ¢.024 28 88
Cerium 144 i8] [ 0] U GaM o -
Buropium 132 R+ 0. 08 g GaM U -
Eurapium 154 U g.88 v GHaM i -
Suropium 155 u 8.1 i A g -

Lab id IMAXN
Protocol ROCKEIDYNE
i

Version Ver 1.0
Form PVR-DUR

AIPLICATES
Page 1
SBMMARY DATA SECTION
Page 16

Version 3,06

Report date 98/16/3%5




TMA/RICHMOND

REPORTING GROUP 6117

DUPLICATE, cont.

SDG E117 Client Rocketdyne
Contact Italy B, Pirrman Contract R44PJT34034044
DUPLICATE GRIGINAL
Lab sample id NS07011-24 Lab sample id NS07011-01 Client sample id A4CM-95-0121
Dept sample id §3317-924 Dept sample id £317-003 Location/Matrix SSFL AREA 4 S0IL
Received 07/06/95 Collected Q6/32/9C 14:45
¥ moisture _10.1 Chain of custody id
DUPLICATE 20 ERR MRA REL QUALI- ORIGINAL 20 ERR MBA QUALI- RPD 3¢ PROT
ANALYTE pCily {COTNT) pCifg pCi/g FIERS  TEST pli/g (COOUNT} pCi/g FIERS ¥  TOT LIMIT
Radium 226 0.074 ¢.046
Thorium 232 6.17 0.1z
QC-DUPHL 24265
) Lab id IMAN
Prococel ROCKETDYNE
. JPLICATES Version Yer 1.9
Page 2 Porm DVII-BUP
SIMMARY DATA SBECTION Version Z.9&
Page 17 Report date $8/16/53




TMA/RICHMOND

REPORTING GROUP 6117

DATA SHEET

SDG
Contact

Lab sample id
Dept sample id

§137

Client Rocketdyne

Italy E. Pittman

Contract R44PJZ94034044

N&EG70311-01
6117-901

Client sample id A4CM-95-0121

Location/Matrix SSFL AREX 4 §0IL

Europium 1585

Received 07/06/95 Collected 0&/12/98% 14:45
% moisture _10.31 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI -

ANALYTE CAS RO pCi/g {COUNT} pCi/g pCilg FIERS  TEST
Tritium 500 500
Strontium 9¢ 10098-97-2 0.046 0.5
Thorium 228 0.21 0.1
Thorium 230 14269-863~7 ¢.19 G.1
Thorium 232 7740-29-1 0.20 0.1
Uranium 233/234 11-08-5 0.044 0.01
Uranium 235 14117-96~1 0.010 0.01
Uranium 238 7440-61~1 0.048 0.0
. onium 238 13981-16-3 0.001 0.01

tonium 239/240 10-312-8 C.007 ¢.01
GAMMA SCAN ANALYTES
Potagsium 40 0.53
Chromiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zinc 65
Nicbium 84 g
Ruthenium 103 g
Ruthenium 106 o GAM
Tin 113 Rl GAM
Cesium 134 . GAM
Cesium 137 0.024 6.02 o GAM
Cerium 144 0.1 o GaM
Buropium 152 0.05 u GAM
Burcpium 154 G.03 54 GRM

G.07 & GaM

. JATA SHEETS
Page 1

SUMMARY DATA SECTION

Page 18

Version 31 .06

Lab id TMAN
Protvocol ROCKETDYNE

¢

Version Ver 1.
Form DVD-DS

Report date §8/16/395




DATA SHEET,

TMA/RICHMOND
REPORTING GROUP 6117

cont

SDG £117

Client Rocketdyne

Contact Italy E. Bittman

Lab sample id NEQ7011-01

Contracrt R44PIZ94034044

Client sample id A4CM-95-01231

Dept sample id £3117-003 Location/Matrix SSFL AREA 4 SeIL
Received 07/06/95 Collected 08/32/95 14:45
% moisture _18.1 Chain of custody id
RESULT 20 ERR MDA RDL QUALY -
ANALYTE CAS NO pCi/g {COURT) pCi/g pCi/fg FIERS TEST
Radium 226 0.046
Thorium 232 0.12
: Lab id TMAN
Protocol ROCKETDYNE
" JATA SHEETS Version Ver 1.0
Page 2 Form DVR-DS
SUOMMARY DATA SECTION Version 3, 06
Page 19 Report date $8/16/95




TMA/RICHMOND

REPORTING GROUP 6117

DATA SHEET

8DG 6117

Contact Italy E. Pittman

Client Rocketdyne

Contract R44PJIZI4034044

Lab sample id NS070131-02

Client sample id A4CM-95-0122

SOMMARY DATA SECTION
Page 20

Report date

Dept sample id 61317-002 Location/Matrix SSFL ARER 4 SOIL
Received 07/06/95 Collected 06/12/95 14:45
% moisture 8.2 Chain of custedy id
RESULYT Z2a ERR RDL QUALI -
ANBLYTE CAS NO pCifg  (count) pCifg FIERS  TEST
Tritium 570
Strontium 90 10088-57-2 G¢.a%6 0.5
Thorium 228 0.312 0.1
Thorium 2390 14269-63-7 0.11 0.1
Thorium 232 T740-29%-1 0.13 0.1
Uranium 233/234 11-08-5 0.083 0.0L
Uranium 235 14117-%6-1 8.012 0.01
Uranium 238 7440-61-1 0.052 0.01
7 tonium 238 13981-156-3 0.003 0.01
CrrTatonium 239/240 10~12-8 0.004 g.03
GAMMA SCAN ANALYTES
. Potasgsium 40 0.546
Chromiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zinc 85
Nickium 94 02
Ruthenium 103 L4
Ruthenium 106 e
Tin 113 0
Cesium 134 . .0
Cesium 137 L 0.13 0.018 - 0.602
Cerium 144 oo i
Buropiwm 152 G .05
Burcpium 154 kej .03
Buropium 155 o X
Lab id TMAN
Protocol ROCKETDYNE
IRTA SHEETS Version Ver 1.8
Page 3 Form DVD-DS
Vergion 3,08

08/16/98




TMA/RICHMON
REPORTING GROUP 6117

DATA SEHEET, <«

D

ont

Lab sample id N507011-02

SDG 6117 Client Rocketdwvne
Contact Italy E. Pittman Contract R44PJZ94034044

Client sample id A4CM-95-0322

Dept sample id £117-002 Location/Matrix SSFL AREA 4 SO1L
Received 07/06/95 Collected 06/12/95 14:45
% moisture 9.2 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (CODNT) pCi /g pCi/g FIERS  TEST
Radium 226 0.053 GAM
Thorium 232 6.13 GAM
Lab id TMAN
Protocol ROGCKETDYNE
ATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS

SUMMARY DATA SECTION
Page 21

Version
Report date

3.06
88/18/8%




TMA/RICHEMOND
REPORTING GROUP 6117

DATA SHEET

&G 6117 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id NS507011-03 Client sample id A4CM-95-03123
Dept sample id £1317-003 Location/Matrix SSFL AREA 4 S0IL
Received 07/06/95 Collected 06/12/35 314:45
% moisture 9.3 Chain of custody id
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS N0 pCifg {COUNT) pCi/g pCi/g FIERS TEST
Tritium S50 500 H
Strontium 20 10098-97~2 0.056 0.5 SR
Thorium 228 .10 6.1 TH
Thorium 230 14269-63-7 0.087 c.1 TH
Thorium 232 T7740-29-1 0.140 0.1 TH
Uranium 233/234 11-08-5 0.054 0.01 5]
Urapium 235 143117-96-1 0.011 0.0 U
Uranium 238 7440-61-1 0.054 0.01 U
"7 -onium 238 13981-16-3 0.003 0.01 <11
. conium 239/240 10-12~8 §.0cC3 .01 PO
GARMMA SCAN ANALYTES
Potassium 40 0.63 GAM
Chromium 51 GAaM
Manganese 54 GAM
Cobalt 58 GAM
Iron 59 & GAM
Cobalt 60 A GAM
Zinc 65 = GAM
Kiobium 24 Jit: GAM
Ruthenium 103 :  ji GAM
Ruthenium 106 I GaM
Tin 113 SR GAM
Cesium 134 eI . GAM
Cesium 137 bl 0.034 g §.02 T GAM
Cerium 144 SRS 0.2 oo GAM
Europium 152 T 0.086 U0 GAM
Buropium 154 5 0.04 U T GAaM

Ty ¢.o8 v GEM

Europium 155

Lab id ITMAN
Protocol ROCKETDYNE
ATA SHEETS Version ¥Yer 1.0

Page 5 Form PVD-DS

SOMMARY DATA SECTION Version 3.06
Page 22 Report date B8/16/55




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEHEET,

cont

5DG 6117 Client Rocketdvme
Contact Jtaly E. Pittman Contract R44PJ294034044
Lab sample id N507011-03 Client sample id A4CM-95-0123
Dept sample id §117-003 Location/Matrix SSFL AREA 4 SOIL,
Received 07/06/95 Collected D6/12/95 14:45
% moisture 9.3 Chain of custody id
RESULT 20 ERR MDA RDL QUALT -
ARALYTE CAS NO pCi/g  (COURT) pCi/g pCi/g PIERS  TEST
Radium 226 0.057
Thorium 232 0.13
Lab id IMAN
4
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page & Form DVD-DS
SUMMARY DATA SECTION Vergion 3,08
Page 23 Report date 08/16/9%




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

SDG €117 Client Rocketdyne
Contact Italv E. Pittman Contract R44PJZ54034044
Lab sample id NS507011-04 Client sample id R4CM-95-0124
Dept sample id £117-004 Location/Matrix SSFL AREA 4 501L
Received 07/06/85 Collected 06/12/95 14:45
¥ moisture 3.5 Chain of custody id
RESULT 20 ERR MDA . RDL QUALI -
ANALYTE CAS NO pCi/g {CCUNT) pCi/g pCi/g FIERS TEST
Tritium 610 500
Strontium 90 10098-87-2 0.057 0.5
Thorium 228 0.12 0.1
Thorium 230 14269-63-7 0.097 6.1
Thorium 232 7740-29-1 0.12 0.1
Uranium 233/234 11~08+5 0.044 0.01
Uranium 23% 14117-96-1 0.010 0.01
U;anium 238 7440-61-1 0.047 g.01
* " <onium 238 13581-16-3 0.603 0.01
“rltonium 239/240 10-12-8 0.003 0.01
GAMMA SCAN ANALYTES
Potassium 40 0.62
Chromiun 51
Manganese 54
Cobalt 58
Iren 5%
Cobalt 60
Zinc 65
Riobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 0.023 ool 0.02
Cerium 144 U 0.1 G GAM
Europium 152 U 0.05 (L GhM
Buropium 1528 U G.04 U GAM
Europium 155 - 0.09 i3 GaM
Lab id TMANW
Protocol ROCKETDYNE
JATA SHEETS Version Ver 1.0
Page 7 Form PVD-D§S
SUMMARY DATA SECTION Version .06
Page 24 Report date 08/16/95




TMA/RICHEHMOND
REPORTING GROUP 6117

DATA EHEET, cecont

SDG g117

Client Rocketdyne

Contact Xtalv E. Pittman

Lab sample id NS07011-04

Contract R44PJIZ94034044

Client sample id A4CM-95-0124

Dept sample id §117-004 Location/Matrix SSFL _AREA 4 801IL
Received 07/06/95 Collected 06/12/95 14:45
¥ wmoisture 3.5 Chain of custody id
RESULT 2¢ ERR MDA REL QUALI~
ANALYTE CAS KO pCi/fg {COUNT) pCi/fg pCi/fg FIERS TEST
Radium 226 3.056
Thorium 232 0.13
Lab id TMAN
+
Protocol ROCKETDYNE
ATR SHEETS Version Ver 1.0
Page 8 Form DVB-DS
SUMMARY DATA SECTION Version 3.06
Page 2% Report date 08/16/%5




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

8DG 6117 Client Rocketdyne
Contact Italv E. Pittman Contract R44DPJZ9£034044

Client sample id A4CM-85-03125
Location/Matrix SSFL AREA 4 501L

Collected 06/12/85 14:45

Chain of custody id

Lab sample id NS£7011-05
Dept sample id £117-005
Received 07/06/95

¥ moisture _13.9

RESULT 24 ERR MDA RDL QUALI-
ANALYTE CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS  TEST
Trigium 430 500 "
Strontium 9¢C 10098-97-2 0.042 0.5 SR
Thorium 228 0.089 0.1 TH
Thorium 230 14269-63-7 ¢.o82 0.1 TH
Thorium 232 7740-29-1 0.088 0.1 TH
Uranium 233/234 11-08-5 0.042 0.01 U
Uranium 235 14117-96-1 0.009 0.0% U
Uranium 238 7440-61-1 0.046 ¢.01 U
" tonium 238 13981-16-3 0.002 0.01 PU
: . .conium 239/240 10-12-8 R 0.002 0.01 PU
GAMMA SCAN ANALYTES R
Potassium 490 - lew 0.64 GAM
Chromiun 51 S AR GAM
Manganese 54 ) GAM
Cobalt 58 R ST GAM
Iron 59 U et GAM
Cobalt €9 u ST GaM
zZinc &5 U S GAM
Niobium 94 U ko il GAM
Ruthenium 103 g “5 GEM
Ruthenium 106 u i GAM
Tin 112 u el GAM
Cegium 134 g T GAM
Cesium 137 0.084 0.031 0.02 : GAM
Cerium 144 U 0.1 U GAM
Buropium 152 T 0.0% U GaM
Buropium 154 &) 0. G4 u GAM
Buropium 158 &4 C.0% u G

Lab id TMaN
Protocel ROCKETDYNE
Versicn Ver 1.0
Form DVD-DS
Version 2.06

Report date J8/16/385

ATA SHEETS
Page §
SUMMARY DATA SECTION
Page 26




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET, cont

SDG 8117

Client Rocketdyne

Contact Italy B. Pit

tman Contract R44PJIZ94034044

Lab sample id NS507011-05

Client sample id A4CM-95-0125

Pept sample id £117-048 Location/Matrix SSFL AREA 4 SOIL
Received 07/06/35 Collected 06/12/95 14:45
% moisture _13.9 Chain of cusrody id
RESULT 20 ERR QUALI~

ANALYTE CAS NO pCi/y {COURT) FIERS TEST
Radium 226 0.0583
Thorium 232 0.12

ATA SHEETS
Page 10
SUMMARY DATA SECTION
Page 27

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.0
DvVB-BS
2.08

08/16/38




TMA/RICHMOND

REPORTING GROUP &£117

DATA SHEET

SpG 6117 Client Rockerdvne
Contact Italy E. Pittman Contract R44PIZ94034044
Lab sample id NS507011-06 Client sample id A4CM-95-0126
Dept sample id §117-006 Location/Matrix SSFL AREA 4 SOIL
Received 07/06/§5 Collected 06/13/95%5 13:45
¥ moisture Chain of custody id
RESULT 2¢ ERR MDA REL QUALT~
ARALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium : 500 H
Strontium 50 10098-97-2 0.5 SR
Thoriuom 228 g.1 TH
Thorium 230 1426%-63-7 0.1 TH
Thorium 232 T740~29~1 0.1 TH
" Uranium 233/234 11-08-% ¢.01 s U
Uranium 235 14117-96-1 0.01 G U
Uranium 238 7440-61-1 0.01 U
" tonium 238 13981-16-3 0.01 U PU
onium 239/240 10-12-8 0.01 Py
GAMMA SCAN ANALYTES
Potassium 40 GAM
Chromiun 53 -:3;3-.: GAM
Manganese 54 U GAM
Cobalt 58 ] GAM
Iron 58 ol GAM
Cobalt 60 ot GaM
Zine 65 A GAM
- Niobium 94 U GAM
Ruthenium 103 - GEM
Ruthenium 108 U GAM
Tin 113 U GAM
Cesium 134 i U GAM
| Cesium 137 0.15  ¢.027 0.0z GaM
Cerium 144 U 0.1 U GAM
Burcopium 152 4] 0.05 U GAM
Europlium 154 o 0,03 g GAM
Buropium 155 53 .08 o GAM
Lab id TMAN
‘ protocol RGCKETDYNE
ATA SHEETS Versicon Ver 1.0
Page 11 Form DVD-DS
SUMMARY DATA SECTION Vvergion 3.Né
Page 28 Report date 08/16/95




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET,

cont

SDG 6117

Contact Italy E. Pittman

Lab sample id NS507011-06

Client Rocketdyne

Contract R44PJZ794034044

Client sample id A4CM-%5-0126

Dept sample id £117-006 Locarion/Matrix SSFL AREA 4 80IL
Received 07/06/95 Collected 06/13/958 13:45
% moisture 5.4 Chain of custedy id
RESULY 2 ERR MDA RDT, QUALI ~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pei/g FIERS  TEST
Radium 226 0.051
Thorium 232 0.14

{  ATA SHEETS
N Page 12
SUMMARY DATA SECTION
Page 29

Lab id TMAN
Protocol ROCKETDYNE
Version Ver :. 8§

Form DVE-DS

Versiton 3.06

Report date 08/16/%85




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

S 8117 Client Rocketdyne
Contact Italv E. Pittman Contract R44PJZ34034044
Lab sample id NS07011-07 Client sample id A4CM-95-0127
Dept sample id §117-007 Location/Matrix SSFL _ARE2Z 4 £0IL
Received 07/06/95 Collected 06/13/95 13:45
¥ moisture 2.7 Chain of custody id

RESULT 20 ERR RDL QUALI-~

ANALYTE CAS NO pCi/a  (COUNT) pCi/g FIERS TEST
Tritium 2100 500
Strontium 90 10098-97-2 0.064 0.5
Thorium 228 ¢.15 0.1
Thorium 230 14265-63-7 0.12 0.1
Thorium 232 7740-28-1 0.14 0.1
Uranium 233/234 11-08-5 0.0587 c.01
Uranium 235 14117-96-1 0.013 0.01
Uranium 238 7440-61-1 0.058 0.01
7 tonium 238 13981-16-3 £.002 0.01
iiritonium 239/240 10-12-8 0.004 0.01
GAMMA SCAN ANALYTES
Potassium 40 0.€8
Chromiun 51 U
Manganese 54 oo
Cobalt 58 g
Iron 5% u
Cobalt &0 U
Zinc 65 u
Niocbium %4 U
Ruthenium 103 O
Ruthenium 106 51
Tin 113 g
Cesium 134 R T o U
Cesium 137 U ep.0320 0.026 i 0.0z
Cerium 144 v .2 U GAM
Buropium 152 U, 0.06 U GAM
Europium 154 i+ O.0s 4 GAM
Europium 155 3] ¢.1 [ _ GAM
Lab id THAN
Protocol ROCKETDYNE
IATA SHEERTS Versicon Ver 1.0
Fage 13 Form DVD-DS
SOMMARY DATRA SECTION Version 3. 086
Page 30 Report date {8/16/95




TMA/RICHMOND

REPORTING GRCUP 6117

DATA SHEET, cont
SDG €117 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044

Lab sample id N507011-07

Client sample id

A4CM-585-0127

Dept sample id 6117-007 Location/Matrix SSPFL ARER 4 S0IL
Received 07/06/95 Collected 06/33/95 13:45
¥ moisture 2.7 Chain of custody id
RESULT 20 ERR MDA RD1L. QUALI -
ANALYTE CAS WO pCifg  (COUNT) pCi/g pCi/g FIERS TEST
Radium 226 0.062
Thorium 232 0.14
Lab id TMAN |
Protocol ROCKETDYNE
ATA SHEETS Varsion Yer 1.0
Page 14 Form DVD-DS
STMMAERY DBRATA SECTION Version 3.0&
Page 31 Report date (8/16/55




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

SDG 8117 Client Rocketdvne
Contact Xtalv B. Pittwman Contract R44PJIZI4034044
Lab sample id NSG7011-08 Client sample id A4CM-395-0128
Dept sample id §117-008 Location/Matrix $SFL ARER 4 SOIL
Received 07/06/95 Collected 06/13/95 13:45
% moisture 7.3 Chain of custody id

RESULT 20 ERR RDL QUALI -
ANALYTE CAS RO pCi/g {COUNT) pCilyg FIERS  TEST
Tritium S90 500 H
Strontium 50 10098-597-2 0.056 0.5 SR
Thorium 228 ¢.087 0.1 ‘TH
Thorium 230 14265-63-7 0.079 0.1 TH
Thorium 232 7740-2%-21 0.089¢ 0.1 TE
Uranium 233/234 11-08-5% Q.0%8 .01 o
Uranium 235 14117-96~1 0.013 0.01 U
U;anium 238 7440-61-1 0.05¢% 0.061 U
" onium 238 13981-16-3 0.002 0.01 Py
.l tonium 239/240 10-12-8 0.003 0.01 PU
GRMMA SCAN ANALYTES
Potassium 490 0.658 . GAM
Chromiun 51 0. GAM
Manganese 54 0 GAM
Cobalt 58 o, GaM
Iron 59 ©0.1 GAM
Cobalt 60 0.03 GAM
Zinc €5 0.08. GAM
Nicbium 94 g.03 GAM
Ruthenium 103 0.04 GAM
Ruthenium 106 0.2 GAM
Tin 113 0.04 GAM
Cesium 134 ) [+ I 0.04 : GAM
Cesium 137 0.17 6.031 g.a2 C GRM
Cerium 144 U 0.1 141 GAM
Europium 152 U 0.08 U GAM
Buropium 154 14 0.04 U GaM
Europium 153 U 0.2 i GhaM
Lab id TMAXN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.¢
rage 1% Form SVD-DS
SUMMARY DATA SECTION Version 3_.06
Page 232 Report date Q8/16/9%




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET, cont

SDG 6317 Client Rocketdyne
Contact Italv E. Pittman Contract R44PJZ94034044
Lab sample id NS07011-08B Client sample id A4CM-95-0128
Dept sample id 6117-008 Location/Matrix SSFL AREA 4 SOIL
Received 07/06/95 Collected 06/13/95 13:45
% moisture 7.3 Chain of custody id
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/fy FIERS TEST
Radium 226 0.057
Thorium 232 0.13
) Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.40
Page 16 Form PVD-DS
SUMMBEY DATA SECTION Version 3.06
Page 33 Report date 0B/16/95




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEHEET

SDG 6117 Client Rocketdyne
Contact Italv E. Pittman Contract R44PJZ94034044
Lab sample id N307011-09%9 Client sample id B4CM-95-0129%
Dept sample id £117-009 Location/Matrix SSFL AREA 4 SQIL
Received £7/06/95 Collected 06/13/55 13:45
¥ meolsture 4.5 Chain of custody id

RESULT 20 ERR RDL QUALI-

ANALYTE CAS NO pCi/g {COUNT) pCi/g FIERS TEST
" Tritium 12060 500
Strontium 90 10098-97-~-2 ¢.083 0.5
Thorium 228 0.14 0.1
Thorium 2390 14269-63-7 0.12 0.1
Thorium 232 T740-25-1 0.13 0.1
Uraniuvm 233/234 11-08-5 0.065 0.01
Uranium 235 14117-96-1 0.011 0.01
Uraniom 238 7440-61-1 G.062 0.01
] conium 238 13981-16-3 0.9004 9.01

tonium 239/240 10-12-8 0.003 0.01
GAMMA SCAN ANALYTES
Potassium 40 0.65
Chromiun 51
Ménganese 54
Cobalt 58
Iron 59
Cobalt 69
Zinc 65
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134 e e GRM
Cesium 137 0.032 ¢ 0.02 Sl GAM
Cerium 144 6.1 o GaM
Europium 152 o.08 g GAaM
Buropium 154 oo 0.804 o GAM
BEuropium 15% -ﬁﬁﬁ' g.1 . u GAM

Lab id IMAN
[ Protocol ROCKETDYNE
?,HJATk SHEETS Version Ver 1.0
Page 17 Form DVD-DE

SUMMARY DATA SECTION Version 2,06
Page 34 Report date 08/316/95




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET, cont

SDG 6117 Client Rocketdyme
Centact Ifalv E. Pittman Contract R44PJZ54034044
Lab sample id N507¢11-09 Client sample id A4CM-95-02129
Dept sample id 63117-009 Location/Matrix SSFL ARED 4 S0IL
Received 07/06/85 Collected 06/13/95 13:45
% moisture 4.5 Chain of custody id
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS KO pCi/y {cotnT) pCi/g pCifg PIERS  TEST
Radiuwm 226 0.059%
Thorium 232 ¢.14
Lab id TKAN
g Protocol ROCKETDYNE
JATA SHEETS Version Ver 1.0
Page 18 Forwm DVD-DS
SUMMARY DATA SECTION Version 3. 08
Page 35 Report date 0$8/16/35




TMA/RICHEHMOND
REPORTING GROUP 6117

DATA SHEET

SDG §117 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJE94034044
Lab sample id N507011-10 Client samwple id A4CM-95-0132
Dept sample id £117-010 Location/Matrix SS¥L AREA 4 SOIL
Received 07/06/98 Collected 06/14/55 12:00C
% moisture _131.1 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALIL~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Tritium 450
Strontium 90 10098-57-2 0.0%7 .5
Thorium 228 G.11 .4
Thorium 230 14269-63-7 g.082 .1
Thorium 232 7140-29-1 0.11 1
Uranium 233/234 11-08-5 0.047 .01
Uranium 235% 14117~-96~1 0.009 0l
Uranium 238 7440-61-1 C.048 01
/- ronium 238 13981-16-3 0.003 01
itonium 239/240 10-12-8 0.005 o1 &
GAMMA SCARN ANALYTES Bl
Potassium 40 0.59 S
Chromiun %1 oo
Manganese 54 U
Cobalt 58 B A
Iron 59 g
cobalt 60 LU
zZine 65 VR
Niobium 94 o
Ruthenium 103 T
Ruthenium 106 :__if )
Tin 113 U
Cesium 134 _ LU : U
Cesium 137 - 0.29°  0.035 0.02
Cerium 144 U ' 0.2 4
Eurepium 152 U G.06 U
Europium 154 163 0.04 v
Buropium 155 ko 8 ¢.08 U
; Lab id TMAN
Protecol ROCKETDYNE
JATA SHEETS Versicn Ver 1.0
Page 1% Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 36 keport date $8/16795




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET, cont

SDG 6117 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id N507011-10 Client sample id A4CM-95-0132
Dept sample id £117-010 Location/Matrix SSFL AREA 4 S01L
Received 07/06/35 Collected 06/14/35 32:00
% moisture _311.1 Chain of custody id

RESCLT 20 BRR QUALIL -~
ANALYTE CAS NO pCi/g  {COUNT) FIERS  TEST
Radium 226 0.056
Thorium 232 0.13
. Lab id THMAN
Protocel ROCKETDYNE
ATA SHEETS Version Ver 1.0

rage 26 Form DVD-DS

SUMMARY DATR SECTION Version 3_.06
Page 37 Report date Q8/36/95




TMA/RICHMOND

REPORTING GROUP 6117

DATA SHEET

8DG 6117

Client Rocketdyne

Contact Italv E. Pittman

Contract R44PJIZ94034044

Lab sample id N5070131-11
Dept sample id £3117-011

Received 07/06/95

¥ moisture _11.0

Client sample id A4CM-95-01331

Location/Matrix SSFL AREA 4

S01L

Collected 06/34/95 12:00
Chain of custeody id

ANALYTE CAS WO

2¢ ERR
{COUNT)

RESULT
pCi/g

Tritium

Strontium 90

Thorium
Thorium
Thorium
Uranium
Uranium
Uzanium

228
230
232
233/234
235
238

“onium 238
‘tonium 239/240

10088-97-2

14269-63-7
T740-29-1
11-08-5
14117-96-1
7440-61~1
13981-16-3
10-12-8

GAMMA SCAN ANALYTES
Potassium 40
Chromiun 51
Manganese 54
Cobalt 58
Iron 539
Cobalt 60
Zinc 65
Niobkbium S4
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137
Cerium 144
Europium 152
Europium L5354
Europium 155

450
¢.057
0.17
0.12
0.158
0.046
G.009
¢.050
0.003
0.004

+
o

000000000
1

o o
P

0.35

¢.018 .02

- 0.08

0.03
6.02 -
6.07

" SATA SHEETS
Page 21
SUMMARY DATA SECTION
Page 38

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKEYDYNE
Ver 1.6
pVD-DS
1.06
0B/L1E/585




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET, cont

SDG 6117 Client Rocketdyne
Contact Italv E. Pittman Contract R44PJ294034044
Lab sample id N507013i-11 Client sample id A4CM-95-01133
Dept sample id £3117-011 Location/Matrix SSFL ARER 4 S0IL
Received 07/06/95 Collected 06/14/95 12:00
¥ moisture _11.0 Chain of custody id
RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/g {COUNT) pCifg pCi/g FIERS TEST
| Radium 226 0.034
Thorium 232 0.081
Lab id THAN
Protocoel ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page 22 Porm DVD-DES
SUMMARY DATA SECTION Version 3.08
Page 19 Report date 08/16/95




TMA/RICHMOND
REPORTING GROOP 6117

DATA SHEET

Client Rocketdyne
Contract R44PJZ94034044

5DG 6117
Contact Italy E. Pittman

Lab sample id X¥507011-12 Client sample id A4CM-95-0134

Dept sample id €117-012 Location/Matrix SSFL AREA 4 S90IL
Received 07/06/95 Collected 06/14/9% 12:00
% moisture _10.2 Chain of custody id
RESULT 2¢ ERR MDA RDTL. QUALI-
ANALYTR CAS NO pCi/g {COUNT) pCi/g pCi/fg FIERS  TEST
Tritium 470 500 H
Strontium %0 10088-97-2 0.070 0.5 SR
Thorium 228 0.24 0.1 TH
Thorium 230 14269-63-7 0.17 C.1 TH
Thorium 232 7740-25~1 0.20 0.1 TH
Uranium 233/234 11-08-5 0.042 0.0 U
Uranium 235 14117~96~1 $.009 0.01 18]
U;anium 238 7440-61-1 0.045 0.01 19
;" -onium 238 13981-16-3 0.002 0.01 PU
ilp;conium 239/240 10-12-8 0.003 0.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.42 GaM
Chromiun S1 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iron 59 : GAM
Cobalt &0 ke GAM
Zinc 65 X GAM
Niobium 54 ﬁ : GAM
Ruthenium 103 ) GAM
Ruthenium 106 Ll e GAM
Tin 113 S v GAM
Cesium 134 o U GAM
| Cesium 137 20,099 0.021 g.02 RER GAM
Cerium 144 PRcE Glu8 U GAM
Eurcpium 152 v 0.03 v GAM
Europium 154 U 0.02 54 GAM
Burcpium 153 u 0.1 U GAM
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page 23 Form DVD-DE
SUMMARY DATA SECTION Version .06
Page 40 Report date JB/18/3S5




TMA/RICHMOND

DATA SHEET,

REPORTING GROUP 6117

cont

SDG 8117

Client Rocketdynme

Contact Italy E. Pittman

Contract R44PJZ04034

C44

Lab sample id NSO070311-12 Client sample id A4CM-355-0134
Dept sample id €117-032 Location/Matrix SSFL AREA 4 501L
Received 07/06/9% Collected 06/14/55 12:00
%z moisture _10.2 Chain of custody id
RESULT 20 ERR MDA RDL QUALY -~
ANALYTR CAS RO pCi/g {COUNT) pCi/g pCi/yg FIERS  TEST
Radium 226 0.041
Thorium 232 0.094
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Vergsion Ver 1.0
Page 24 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Report date 88/16/35%5

Page 41




TMA/RICHMOND

REPORTING GROUP 6117

DATA SHEET

SDG 6117

Client Rocketdyne

Contact Italy E. Pittman

Lab sample id N507811-13

Contract R44PJZ54034044

Client sample id A4CM-95-0135

Dept sample id £3117-013 Location/Matrix SSFL _ARED 4 SOIL
Received 07/06/95 Collected $€/14/95 12:00
¥ moisture 9.4 Chain of custody id
RESULT 2¢ ERR RDL QUALI -

ANALYTE CAS NO pCi/g  (CODNT) pCi/yg FIERS  TEST
Tritium . 560 H
Strontium 90¢ 10098-97-2 0.035 8.5 SR
Thorium 228 ¢.11 0.1 TE
Thorium 230 14269-63-7 0.088 0.1 TH
Thorium 232 T7740-29-1 0.10 .1 TH
Uranium 233/234 11-08-5 0.034 c.01 U
Uranium 235 14117-96-1 ©.009% 0.01 U
Uranium 238 T440-61-1 0.03¢6 0.01 U
7. tonium 238 13981~16~3 0.003 0.01 PU
“rooitonium 23%/240 10-12-8 0.003 0.01 BU
GAMMA SCAN ANALYTES
Potassium 40 G.29 :
Chromiun 51 B ¢
Manganese 5S4 Ry
Cobalt 58 U
Iron 59 _ U
Cobalt 60 i U
Zinc 63 Nt 010 u
Niobium 94 0 U
Ruthenium 103 e "; 2 U
Ruthenium 106 Yo o [
Tin 113 v 0.02 U
Cesium 134 -Ug} 002 U
Cesium 137 0.087 0.016 © o.02 =
Cerium 144 o ¢.o8 U
Buropium 152 'U_ 5.63 {5
Europium 154 T 0,02 U

v 0.08 U

Buropium 155

O ATR BHEETS
’ Page 25
SUMMARY DATA SECTION
Page 42

Lab id TMAR
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-DS
Version 3,06

Report date §8/16/95




TMA/RICHMOND

REPORTING GROUP 6117

DATA SHEET, cont

SDGE £117 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
L.ab sample id N507011-13 Client sample id A4CM-95-03135
Pept sample id €117-013 Location/Matrix SSFL AREA 4 SOIL
Received 07/06/95 Collected 96/34/95 12:00
% moisture 9.4 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALL -
BNALYTE CAS NO pCifg  (COUNT) pCi/g pCifyg FIERS TEST
Radium 226 G.029
Thorium 232 0.067
\ Lab id TMAN
R Protocol ROCKETDYNE
© . ATA SHEETS Version Ver 1.0
Fage 26 Form DVR-BS
SUMMARY DATA SECTION Version 3,08
Page 43 Report date $8/16/35




TMA/RICHMOND
REPORTING GROUP 6117

DATA SEHEET

SDG 6117 Client Rocketdvme
Contact Italy E. Pittman Contract R44PJZ24034044
Lab sample id NS07011-14 Client sample id A4CM-95-0136
Dept sample id 6117-014 Location/Matrix SSFL ARER 4 SCIL
Received 07/06/95 Coliected 96/15/95 13:30
% moisture 9.4 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALY -

ANALYTE . CAS KO pCi/yg {COUNT} pCi/g pCi/g FIERS  TEST
Tritiwn 480 500 H
Strontium S0 10088-97-2 0.045 0.5 SR
Thorium 228 0.18 0.1 TH
Thorium 230 14269-63-7 6.15 0.1 TH
Thorium 232 7740-29-1 .15 0.1 TH
Uranium 233/234 11-08-5 0.042 0.01. U
Uranium 235 14117-96-1 0.010 0.01 U
Uranium 238 7440-61-1 0.045 0.01 U
J7...onium 238 13981-16-3 0.002 0.01 Py
“iiiconium 239/240 10-12-8 0.005 0.01 PU
GAMMA SCAN ANALYTES
Potassgium 40 0.62 GAM
Chromiun 51 : GAM
Manganese 54 f GAM
Cobalt 58 Bas GAM
Iron 59 2ok GAM
Cobalt 60 o i GAM
Zinc 65 g GaM
Niobium 94 5N GAM
Ruthenium 103 i s o GAM
Ruthenium 106 Tl GAM
Tin 113 - GAM
Cesium 134 U . GaM
Cesium 137 011 0.027 : 0.02 S GaM
Cerium 144 u 0.1 U . GaM
Zuroplium 152 e G;QS fi24 GAM
Suropium 154 ¢ o 04 v GEM

U 5.4 i+ GaM

BEuropium 158

Lab id TMAN
Protocol ROCKETDYNE

ATR SHEETS Version Ver 1.0
Page 27 Form DVD-DS

SUMMARY DATA SECTION Version .06
Page 44 Report date 08/16/3%5




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET,

cont

SPG §117

Contact Italy E. Pittman

Lab sample id N507011-14

Client Rocketdyne

Contract R44PIRIL034

044

Client sample id A4CM-85-013

€

Dept sample id 6117-014 Location/Matrix SSFL AREA 4 8011
Received 07/06/395 Collected 06/15/55 13:30
¥ moisture 9.4 Chain of custody id
RESULT 20 ERR QUALI-
ANALYTE CAS NO pCi/g {COUNT) FIERS  TEST
Radium 226 G.087
0.13

Thorium 232

“ATA SHEETS
Page 28
SUMMARY DATA SECTION
Page 45

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
ver 1.0
oDVp-DS
.08
08/16/95




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

SDG £117 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJIZ94034044
Lalb sample id N507011-15 Client sample id A4(M-55-0137
bept sample id €117-01% Location/Matrix SSFL AREA 4 S501%L:
Received 07/06/9% Collected 06/15/95 13:30
% moisture 3.8 Chain of custody id
RESULT 2a ERR MDA RDL QUALI ~
ANBLYTE CAS WO pCifg  (CODNT) pCi/g pCi/g FIERS  TEST
Tritium 1400 500 H
Strontium 9& 10098~97-2 0.082 0.5 SR
Thorium 228 0.12 0.1 TH
Thorium 230 14269-63-7 0.13 0.1 TH
Thorium 232 7740-29-1 0.12 0.1 TH
Uranium 233/234 11-08-5% 0.063 .01 u
Uranium 235 14117-96-1 0.011 0.01 U
Uranium 238 7440-61-1 0.060 0.01 U
©  -onium 238 13981-16-3 0.001 0.01 PU
“oeonium 239/240 10-12-8 0.004 0.01 Py
GAMMA SCAN ANALYTES
Potassium 40 .70 i GaM
Chromiun 51 U GAM
Manganese 54 u: GAM
Cobalt 58 U GAM
Iron 59 L AR GAM
Cobalt &0 U GaM
zZinc 65 U GAM
Niobium 94 U GAM
Ruthenium 163 LUl GAM
Ruthenium 106 g GAM
Tin 113 U GAM
Cesium 134 : u o GAM
Cesium 137 0.033 : ) 0.02 . GaM
Cerium 144 0.2 U : GAM
Buropium 152 0,06 . u GAM
4 Bureopium 154 .04 U - GaM
0.07 8] GAM

Buropium 155

Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.4

Page 29 Form QVDR-DS

SOMMARY DATA SECTION Version 3.0¢
Page 45 Report date §8/16/95




TMA/RICHMOND
REPORTING GROUP 6117

DATA SEHEET,

cont

SDG 6117

Lab sample id K507011-15
Dept sample id §117-015

Received 07/06/95

% moisture 3.8

Contact Italy E. Pittman .

Client Rocketdyne
Contract R44PJZ94034044

Client sample id A4CM-95-0137

Location/Matrix SSFL AREA 4 SQIL

Collected G6/15/85 33:30

Chain of custody id

RESULT 20 ERR RDL QUALY -~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g FIERS TBST
Radium 226 0.064
Thorium 2232 0.15

ATA SHEETS
Page 30
SUMMARY DATA SECTION
Page 47

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVL-DS
Version 3.0¢

Report date $8/16/95




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

SDG §1i7
Contact Italy E. Pittman

Client Rocketdyne

Contract R44PJA54034044

Lak sample id N507011-36

Client sample id A4CM-95-0138

Europium 155

Dept sample id 6117-016 Location/Matrix SSFL ARES 4 80IL
Received 07/06/95 Collected 06/15/95 13:30
% moisture Chain of custody id
RESULT 20 ERR MDA RDL QUALI ~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g  pCi/g FIERS  TEST
Tritium 310 SO0
Strontium 90 100598-97-2 0.042 0.5
Thorium 228 0.21 0.1
Thorium 230 14268-63-7 ¢.16 0.1
Thorium 232 T140~-28-1 0.19% .1
Uranium 233/234 11-08-5 0.041 0.01
Uranium 235 14117-96-1 0.011 0.01
Uranium 238 7440-61-1 0.044 6.01 3
" “onium 238 13981-16-3 0.002 0.01 T
. ‘zonium 239/2490 10-12-8 0.003 0.01 AT
GAMMA SCAN ANALYTES L
Porassium 40 0.49 i
Chromiun 51 S ¢ 5
Manganese 54 Ris
Cobalt 58 U
Iron 59 gl
Cobalt 60 U
zZinc 65 e
Nichium %4 U
Ruthenium 103 il
" Ruthenium 166 BN
Tin 113 15§
Cesium 134 u
Cesium 137 cpi032 0.023 0.02
Cerium 144 U 0.1 v
Buropium 152 3 $.04 U
Europium 154 U Q.63 U
U .1 U

1

ATA SHEETS
Page 31

SUMMARY DATA SECTION

Page 44

Lab id TMAN
Protocel ROCKETDYNE
Vergion Ver 1.0
Form DVD-DS
Version 3.06

Report date $8/16/95




TMA/RICHEMOND
REPORTING GROUP 6117

DATA SHEET, cont

SDG €117

Client Rocketdvne

Contact Italy E. Pittman

Contract R44PJZ294034044

Lab sample id N5070311-16

Client sample id A4CM-55-0138

Dept sample id £117-016 Location/Matrix SSFL ARER 4 £01L
Received 07/06/85 Collected 06/15/95 13:30
% moisture 9.2 Chain of custody id
RESULT 20 ERR MDA RDL, QUALI~
ANALYTR CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS TEST
Radium 226 0.043
Thorium 232 0.12
Lab id TMAR
! Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page 32 Form DVD-~DS
SOMMARY DATA SECTION Version I, 06

Page 49

RrReport date

C8/16/85




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

SpE 6117 Client Rocketdyne
Contact Italv E  Pittman Contract R44PJZ54034044
Lab sample id RS507011-17 Client sample id A4CM-95-0139
Dept sample id £117-017 Location/Matrix SSFL AREA 4 S0IL
Received 07/06/85 Collected §6/15/95 13:30
% moisture _12.2 Chain of custody id
RESULT 2g ERR MDA RDL QUALIL-
ANALYTE CAS NO pCi/g {COUNT) pCi/g pCi/y FIERS TEST
Tritium 450 500 H
Strontium 90C 16098-97-2 0.4055 0.5 SR
Thorium 228 0.13 0.1 TH
Thorium 230 14269-63-7 0.082 0.1 TH
Thorium 232 77406-2%-1 c.10 G.2 TH
Uranium 233/234 11-08-5 0.042 0.01 U
Uranijum 235 14117-96-1 0.00% 0.01 U
Uranium 238 7440-61-1 0.04% 0.01 u
. onium 238 13981-16-3 0.002 0.01 PU
Soo.condium 239/z240 10-12-8 0.002 0.01 BU
GAMM2Z. SCAN ANALYTES
Potassium 40 0.58 GAM
Chromiun 51 GAM
Manganese 54 : GAM
Cobalt 58 i 2 GAM
Iron §9 Rus GRAM
Cobalt &0 5> ¢ A GAM
Zine 65 S GaM
F¥iobium 94 U GAM
Ruthenium 103 YU GAM
Ruthenium 106 e GAM
Tin 113 U GAM
Cesium 134 . g o seir GAM
Cesium 137 00082 G.026 - 0.62 : : 2 GAM
Cerium 144 U 0.1 U GAM
Europium 152 U jé.os U GRM
Europium 154 U 0.04 U . GaM
Europium 155 41 0.1 g GaM
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version VYer 1.0
Page 33 Form DVD-DS
SUMMARY DATA SECTION VYersion 3,08
Page 50 Report date 08/36/3%




TMA/RICEMOND
REPORTING GROGP 6117

DATA SEEET,

cont

$DG 6117

Contact Italy E. Pit

Client Rocketdvne

tman Contract R44PJ794034044

Lab sample id N5070331-17
Dept sample id £3117-017

Received 07/06/95

% moisture _12.2

Client sample id A4CM-55-0139

Location/Matrix SSFIL. AREA 4 B80IL

Collected 06/15/95 13:30

Chain of custody id

RESULT 20 ERR QUALI~
ANALYTE CAS NO pCi/g {COUNT) FIERS  TEST
Radium 226 0.057
Thorium 232 0.13

JATA SHEETS
Page 34
SUMMARY DATA SECTION
Page 51

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-DS
Version 31.086

Report date (08/16/68%5




TMA/RICEMOND
REPORTING GROUP 6117

DATA SHEET

SDG 6117 Client Rocketdyne
Contact lraly E. Pittman Contract R44PJZ234034044
Lab sample id NS0Q7011-318 Client sample id R4CM~35-0140
Dept sample id £117-018 Locarion/Matrix SSFL AREA 4 S0IL
Received 07/06/95 Collected 06/198/95 13:15
% moisture 6.5 Chain of custody id
RESULT 20 ERR MDA RDL QUALX -
ANALYTE CAS NO pCifg  (COUNT) pCily pCi/g FIERS  TEST
Tritium 780 500
Strontium %0 10098-87-2 0.0589 0.8
Thorium 228 0.14 0.1
Thorium 230 14269-63-7 0.12 C.%
Thorium 232 T740-29-1 0.14 0.1
Uranium 233/234 11-08-5 0.063 ¢.01
Uranium 235 14117-96-1 0.012 0.01
Uranium 238 7440-61-1 0.061 0.0%
f";onium 238 13981-16~3 C.003 0.0l
Yoo oomium 239/240 10-12-8 0.006 c.01
GAMMA SCAN ANALYTES
Potassium 40 0.62
Chromiun 51
Manganese 54
Ceobalt 58
Iron 59
Cobalt &0
Zinc 65
Niobium %4
Ruthenium 103
Ruthenium 106
tin 113
Cesium 134
Cesium 137 ULl 6.024 D 0.02
Cerium 144 NEETIRN | N Lip.1
| Buropium 152 g .05
Buropium 154 S s I 0.04
Europium 15% e U,;: 0.09
Lab id4 TMAN
Brotocol ROCKETDYNE
"\TA SHEETS Version Ver 1.0
Fage 3% Form RVD-DS
SUMMARY DATA SECTION Version 3,06
Page 52 Report date 0B/16/35




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET, c¢ont

SDG £117 Client Rocketdyne
Contact Italy E. Pittman Contract RE4PIZ94034044
Lab sample id N507011-18 Client sample id A4CM-95-0140
Dept sample id 6117-018 Location/Matrix SSFL AREA 4 SOIL
Received 07/06/8%8 Colliected 06/19/95 13:15
% moisture 6.5 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALY -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Radium 226 0.058
Thorium 232 0.14
Lab 1id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page 38 Form DYD-DE
SUMMARY DATA SECTION Version 3. .06
Page 53 Report date 08/18/95




TMA/RICHMOND

REPORTING GROUP 6117

DATA SHEET

8DG 6117

Client Rocketdyne

Contact Italy E. Pittman

Contract R44PJZ254034

844

Lab sample id NS£Y011-1%
Dept sample id $117-019

Received 07/06/9%

Client sample id A4CM-95-014

1

Location/Matrix SSFL AREA 4

SQ1L

Collected 06/1%/55 13

:15

Europium 155

% molisture 4.3 Chain of custody id
RESULY 20 ERR
ANALYTE CAS HO pCifg  (COORT) TEST
Tritcium 1100 H
Strontium 90 10098-97-2 0.059 SR
Thorium 228 0.17 TH
Thorium 230 14269-63-7 0.14 TH
Thorium 232 7740-259-1 0.1¢6 TH
Uranium 233/234 11-08-5 0.451 U
Uranium 23% 14117-96-1 ¢.011 U
Uranium 238 7440-61~1 0.052 U
/" tonium 238 13981-16-3 0.001 pU
Ciliatonium 239/240 10-12-8 0.002 PU
GAMMA SCAN ANALYTES
Potassium 40 0.41 GAM
Chromiun S1 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iren 55 GAM
Cobals 60 GAM
Zinc 65 GAM
Niobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 : GAM
Fin 3113 s GAM
Cesium 134 U GaM
Cesium 137 0.018 G GAM
Cerium 144 D.08 RO GAM
Buropium 152 003 g GAaM
Buropium 154 002, Eig GaM
"0.07 g GaM

JATA SHEETS
Page 37
SUMMARY DATA SECTION
Page 54

Lab id THMAR
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-DS
Version 3,06

Report date 08/16/95




TMA/RICHMOND

DATA SHEET,

REPORTING GROUP 6117

cont

SDG 6117

Client Rocketdyme

Contact Italy E. Fittman

Contract R44PJZ94034044

Lab sample id NS07011-19
Dept sample id 6117-013%

Recelived 07/06/95

% moisture 4.1

Client sample id A4CM-985-0143
Location/Matrix SSFL AREAZ 4 5011
Collected D06/13/95 13:15
Chain of custody id

RESULT 20 ERR MDA RDIL, QUALI -
ANALYTE CAS NO pCify  {COUNT) pCify pCi/g FIERS TEST
Radium 226 0.632 GAM
Thorium 232 0.091 GAM

ATA SHEETS
Page 18
SUMMARY DATA SECTION
Page 55

Lab id THMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form RVL-DS
Version 3,06

Report date gB/16/95%




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

SDG 6117 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NB070311-2¢ Client sample id BR4CM-95-0142
Dept sample id £117-020 Location/Matrix SSFL AREA 4 SCIL
Received 07/06/95 Collected 06/19/95 13:315
% moisture 5.4 Chain of custody id

RESULT 20 ERR

ANALYTE CAS NO pti/g  (COUNT)
Tritium 760
Strontium 90 10098~97-2 0.058
Thorium 228 0.12
Thoriuwm 230 14269-63-7 0.10
Thorium 232 T740-29-1 06.12
Uranium 233/234 11-08-5 0.048
Uranium 235 14117-96-1 0.011
Uranium 238 T440-61-1 0.050
77 ronium 238 13581-16-3 0.001
i0-~12-8 0.002
GAMMA SCAN ANALYTES
Potassium 490 G.39

Chromiun 51 b SR
Manganese 54 ;v:. g
Cobalt 58 v g
Iron 59 U O
Cobalt 66 A - oL
Zine 65 g Eeo s GaM
Niobium 94 T g GAM
Ruthenium 103 U o GAM
Ruthenium 106 U fose GAM
Tin 113 g AT GAM
Cesium 134 u U GAM
Cesium 137 s 0.0z o GaM
Cerium 144 o u GAM
Buropium 152 u U GAM
Europium 154 v U GAM
Europium 155 U U GAM

Lab id TMAN
Protocol ROCKETDYNE
' JATA SHEETS Version Ver 1.0

Page 3% Form DVD-DS

SUMMARY DATA SECTION Yersion j 06
Page 36 Report datve g8/316/35




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET,

cont

sDG 6117

Client Rocketdvne

Contact Italy E. Pit

tman

Contract R44PJE%4034044

Lab sample id NS070131-20

Client sample id A4CM-95-0142

Tept sample id §117-020 Location/Matrix SSFL AREA 4 SOIL
Received Q7/06/95 Collected 06/15/55 13:15
¥ moisture 5.4 Chain of custody id
RESOLT 20 ERR QUALI -
ANALYTE CAS RO pCi/g {COURT) FIERS TEST
Radium 226 0.03¢6
Thorium 232 g.088

\TA SHEETS
Page 40
SUMMARY DATA SECTION
Page 57

Lab id
Protocol
Version
Form
Vergion
Report date

TMAN
ROCKETDYNE
Ver 1.0
VDR -DS
3.08
08/16/95




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET

SDbG 6117 Client Rocketdyne
Contact Italy E. Pittman Cont.ract R44PJIZ94034044
Lab sample id NS07011-21 Client sample id A4CM-95-0143
Dept sample id £117-0621 Location/Matrix SSFL AREA 4 SOIL
Received 07/06/35 Collected 06/19/95 13:15
% moisture 6.4 Chain of custody id

RESULT 20 ERR RDL QUALY -
ANALYTE CAS NHO pCi/g  {(COUNT) pCi/g FIERS  TEST
Tritium 660 500 H
Strontium 390 10098-937-2 0.049 6.5 SR
Thorium 228 0.16 0.1 TH
Thorium 230 14269-63-7 0.13 0.1 TH
Thorium 232 T740-29-1 0.16 0.1 TH
Uranium 233/234 11-08-5 0.056 0.01 U
Uranium 235 14117-%6-1 0.012 0.c1 U
Uranium 238 7440-61-1 0.056 ¢.01 &4
‘. tonmium 238 13961-16-3 0.003 0.01 i PU
L7 .tonium 239/240 10-12-8 0.003 0.01 U PU
GAMMA SCAN ANALYTES -
Potassium 40 0.38 S GAM
Chromiun 51 B oigh GAM
Manganese 54 'U_'_ B GAM
Cobalt 58 U GaM
Iron 59 U GAM
Cobalt €0 _ U GAM
zinc 65 Ko U GaM
Niobium 34 T} n GaM
Ruthenium 103 g g GAM
Ruthenium 106 s U GAM
Tin 113 g u GAM
Cesium 134 i U GAM
Cesium 137 U 6.02 g GRM
Cerium 144 G U GAM
| Eurcpium 152 o 3] GAM
Europium 154 o 5] GAM
Buropium 155 U U GAM
k Lab id TMAN
! Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.0
Page 41 Form DVD-DS
SUMMARY DATA SECTION Version .06
Page 58 Report date 08/16/95




TMA/RICHMOND
REPORTING GROUP 6117

DATA SHEET, cont

SDG 6117 Client Rocketdyne
Contact Italvy E. Pittman Contract R44PJZ94034044
Lab sample id NS507011-21 Client sample id A4CM-95-0143
Dept sample id £117-021 Location/Matrix SSFL ARED 4 SOIL
Received 07/06/3S Collected 06/18/95 13:15
% moisture 6.4 Chain of custody id
RESULT 2¢ ERR MDA RDL. QUALY ~
ANALYTE CAS NO pCi/fg (COURT) pCi/g pCi/g FIERS  TEST
Radium 226 0.033
Thorium 232 0.065
Lab id TMAN
Protocol ROCKETDYNE
‘v ATA SHEETS Version Ver 1.9
o Page 42 Form DVD-DS
SUMMARY DATA SECTION Version 3. 06
Page 5% Report date (8/16/95




TMA /RICHMOND

REPORTING GROUP €117

METHOD SUMMARY

Cilient Rocket e

Test PO Marrix SOIL
Contyact R44PIZO4034044

SDG 117

PLUTONIOM, ISOTOPIC IN SOTL

hact Italy E. Pittman
ALPEA SPECTROSCOPY

e s sy

RESULTS
LA RAW SUF- Piutonium Plutonium
CLIENT SAMMPLE ID SAMPLE ID TEST FIX PLANCHET 238 239/240
Preparation batch 2781146
R4OM-95-0321 R507011-61 £117-001
BACM~-95- 0122 K507011-02 &117-002
A4CM~95-0123 K507011-03 &117-003
A4CM~-95~ 0124 NLZO70611-04 £117-004
A4CM-85-0125 REOT811-05 6117-008
AACM-95~3126 K507011-06 6117-006
A4CHM- 350127 N56701L~07 6117007
h4CHM-35-0128 N527011-08 6117-008
AGCM~-55-0129 NSQ7031~09 &£117-009
AsCM-95-0132 HB507011-10 6117610
A4CM- 950133 KSG7011-11 6117-011
A4CM-95-(0134 N507011-12 6117~012
Aq(M-55-0135 NEOT7011-13 6117-013
A4CM-35~0136 N50T611~-14 §117-014
A4CM- 350137 HEG7411-15 6117-015
RACM-25-01328 N507011-1i6 6117-016
Aq(M-95-0139 NEQT701:-17 6117017
AiCM~95-0140 N507QLi~18 6117018
A4M-95-0141 N5G7011-19 6117-01%
A4(M-95-0142 N507011-20 §117-020
AdCM-95-0143 NS0T0X1-21 6117-021
BELK (QC XID=24263) N507011~23 6117-023
LCS (QC ID=24263) N507011-22 6117-022
Duplicate (NSOT0L1-01) N507011-24 6117024
Fominal values and limits from method RDLs {(pCi/fea) 0.01 0.01

Lak id THAN
Protocol HOLEETDVNTD
Vergion ¥er 1.8
Form IVD-CME
Version 3.08

Report date 38/16/98

FoTHOD SUMMARIES
Page 1
SUMMBRY DATA SECTION
Page &0




TMA/RICHMOND

r + HEPORTING GROOP 6117 i —

Test PU_ Matrix SQIL Client Rocket e
} v SD6 6117 ; METHOD SUMMARY | Comtract Ra4PJZ94033044 E
} i ace Italy B, Piceman | PLUTONIOM, ISOTOPIC IN SOIL L H
CoR i ALPHA SPECTROSCOPY
METHOD PERFOEMANCE

LAB RAH SUF- MaX MDA ALTQ PREP DILU- YIELD EFF COUNT FWHH DRIFT DAYS ANAI-

CLIBNT SAMPLE ID SAMPLE ID TEST FIX pCi/fg g FAC TION ¥ % minm keV KeV HELD PREPARED YZED DETECTOR
Preparation bateh 2781-146 27 prep error 5.0 % Reference Lab Rotebook 2781 pg. 146
AEOM-95-0321 N&07011-01 3.00 : i : 07/28/95 08/04 85-002
A4CM-95-0122 NSQ7031-02 3.00 O7/28/95 08/02 SS-044
RA4CHM-55-0123 N50T7011-03 3.00 07/28/95 08/02 §5-045
B4CHM-95-0124 N507011-04 3.00 U/28/95 08/02 S5-046
A4CM-$5-0125 N507011-05 31.00 07/28795 0B/04 S5-003
A4CM-95-0126 RS507011-06 3.8 01/28/95 @5/04 5S5-004
AOM-95-0127 N5070313-07 3.00 U7/28/95 08B/04 SS-00%5
A4CM- 950128 N307011-08 3.00 07/28/95 ©8/04 S88-506
A4CM-95-0129 R507011-09 3.00 0r/28/95 08/04 S5-007
A4CHM-95-0132 NSQ7O11-10 3.00 41/28/95 OB/09 S85-051
R4OM-95~0133 NSO7011-11 3.00 07/28/95 0B/04 8S-008
R4CM-95-0134 N507011-12 3.00 07/28/95 08/04 SS8-010
A4CM-95-0135 ¥507011-13 3.00 07/28/95 08/09% 88-052
ASCM-95-0136 N507011-14 3.o00 07/28/95 08/09 S§-085
A4CM-95-0137 N507033-15% 3.00 07/28/95 08/04 S§-011
A4CM-95-0138 N507011-16 3.e0 07/28/95 98/08 S§-05%
A4CM-95-0139 N5G7011-17 3.00 07/28/95 08/04 S5-012
A4CM-95-0140 N507031-16 3.00 07/28/95 08/0% S8-06¢0
A4CM-95-0141 N507011-19 3.00 07/28/95 08704 S8-013
ALCM-95-0142 N507011-20 3.00 07/28/95 08/04 S5-014
P4CM-95-0142 NEO?012-21 3.00 07/28/35 08/09 SS5-061
BLK (QC ID=24263) . NS07011-23 3.00 07/28/95 08/04 S8-01i5
ICS (QC ID=24263) N507011-22 3.00 07/28/55 08/0% 8SS-062

3.00 07/28/95 08/04 S8-016

Duplicate (NS507011-01) NS07011-24

¥ 1 values and limits from method 0.01 3.00 20-105 500 100 180

) 1 I L
{ PROCEDURES REFERENCE  HASL 300/PU-02 | | AVERAGES x 2 SD MDA _ 0.00% & . 0.003 |
} EP-0560 Soil Preparation, rev 0 | | FOR 24 SAMPLES YIELD _ 72 x 22

| EP-070 Soil pissolutioen, rev 0 [ L !
f EP-940 Plutonjum Purification, rev ¢ [

| EP-008 Heavy Elements Electroplating, rev 0 }

{ 1

)
Lab id TMAN

Protocol ROCKETDYNE

version Ver 1.0
Fortm DVD-CME

Vversion 306

Report date 08/16/95

METHOD SUMMARIES
Page 2
SUMMARY DATA SECTION
Page &1




TMA /RICHMOND
REPORTING GROUP 6117 r
Test TH _ Matrix SolL | Client Rocketdvne

-matact Italy E. Pittman THORTTM, ISOTORIC IN SOIL

8DG §117 é METHOD SUMMARY | Contract R44PJ254034044 i
& ALPHA SPECTROSCOPY

e e v e

RESULTS

LB RAN SUP-
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET Thorium 228  Thovium 230 Thorium 232
Preparation batch 2781-146
A4{M- 550320 N507041-01 AOR1 6317-001 1.8
ACM-95-0122 NSo7011-02 §117-002 0.g8
A4(M-55-0123 REQ7G11-03 6117-G03 0.58
A4lM-95-0124 K507011-04 6117-004 G.64
A4(M-85-0125 NS07011-05 6117-005 0.56
A4CM-95-0126 NSQT011-06 6117-006 Q.76
A4CM-95~0127 NS07011-07 6117-007 G.7%
A4CM-85-0128 N8070131~08 &117-008 0.38
A4CM-95-0129 N507011-0% 6117-008 1.0
AACM-55-3132 H507011-10 6117-G10 Q.60
BAOM-55-0133 WSeT0LI-3) 6117-01% 0.50
MCM-95-0134 H507011-12 6117012 0.64
A4QM-95-.0135 N507011-13 £117-013 g¢.61
AAC4-55-0136 N50T011-14 6117014 c.gg
A4OM-95-0137 NSG7011-15 6117-015 1.0
A4(M-~85-0138 H¥507011-16 6117-036 0.88
AdM- 950130 NEOT7011-17 6L17-017 0.81
A4(M-95-0140 N507011-18 AGR1 6117-018 1.1
RA4CM-55-014] RS50T0:L-18 &L17-010 1.0
AgCM- 350142 N507011-20 8117-028 ¢.81
AACM-95-0143 RS0701:-21 6117-021 g.8¢
BIX {QC ID=w24264} NE0T70)1-23 6117-023 u
LCS {QC ID=24263) NSOTGL1-22 6117022 ok
Dupiicate (N307011-01) NS07011-24 6117-024 OUT
¥ominal values and limits from method RDLs {pCi/gl} 0.1 0.1 0.1

Lab id
rrovooel
Version Ver 1.0
Form
Version 3.06

Report date 08/36/%9%

|

:
AR

JHOD SOUMMARIES
Page 3
SUMMARY DATA SECTIOR
Page £2

l*%




TMA/RICHMOND

¢ 4 REPORTING GROTUP 6117 f e
i Test TH _ Matrix SOIL ] | Client etdyne }
| spG gy i METHOD SUMMARY | Contract R44PJZI4034084 ]
{ 7 act Italy B. Pittman I THORIUM, ISOTOPIC IN SOIL L 1
! ALPHA SPECTROSCOPY
METHOD PERFORMANCE
LAB RAW SUF~ MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWEM DRIFT DAYS BINAL~
CLIENT SAMPLE Ib SAMPLE ID  TEST PIX pCifg g FRC TION ¥ t min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-146 2x prep error 5.0 ¥ Reference Lab Hotebook 2781 pg. 146
A4CM-95-01323 N507031-01 RER 1.00 . EREL iid 54 08/03/95 O0B8/05 55-048
A4CM-95-0122 W5070131-02 1.00 50 07/28/95 08/0% $S-028
RaCM-85-0123 K507011-03 1.00 50 07/28/95 08/01 S5-02%
AACM-95-0124 N507011-04 1.00 50 ©07/28/9%5 08/0%1 $§-038
ACM-95-0125 WEOTOAL U5 1.00 50 07/28/%5 08/01 $8-03%
A4CM-35-0126 NS07011-06 1.00 49 07/28/95 08/01 SS-040
A4CM-95-0127 N5067011-07 1.00 49 07/28/95 08701 §S-041
B4CM-95-0128 N507011-08 1.00 49  07/28/95 08/01 §%-032
A4CM-95-0129 N507011-09 1.60 8¢ 07/28/9%5 08/02 SS-027
A4CM~95.0132 N507011-10 1.00 48 07/28/95 08/02 SS5-028
A4CM-95-0133 N507011-11 1.00 49 07/28/5% 08/02 8S-029
A4CH~55-0134 N507011-12 1.00 49 07/28/95 08/02 S§S-036
A4CM-95-0135 N507011-13 1.00 49 07/28/95 08702 $8-039
B4CM-95-0136 K507011-14 1.00 48 07/28/95 ©8/02 S5-040
A4CM-95-0137 NSOTH1L-15 1.00 48 07/28/95 0B/02 S8-041
AACM-95-0138 H307011-16 1.00 48 07/28/95 08/02 B5-028
A4CM-95-013% N507011-17 1.00 48 07/28/95 08/02 S8s-02%
A4CHM-85-0140 NS07011-18 BOR1 1.00 43 ©08/04/95 0B/07 S8-032
A4CM-55-0141 R507011-19 3.00 44 07/28/95 0B/02 $S-039
A4CM-95-0342 N50701i1-20 1.00 44 07/28/95 08/02 $$-040
B4CM~95.01413 N507011-21 1.80 44 07/28/95 08/02 SS5-041
BLX (QC ID=24264) N507011-23 1.e0 07/28/95 ©£8/02 §S-02%
LCS (QC ID=24263) NSOT70L1-22 1.00 07/28/95 G8/02 $8-017
Duplicate (NS07011-01)  NS07011-24 51 07/28/%5 08/02 S5-036
Nomiz=l values and limits from method 0.1 1.00 2043105 500 180
{ 1 I 1
| BROCEDURES EP-000 Pata Entry and Document Preparation, rev 0 | | AVERAGES t 2 SD MDA Q.07 + _ 0.07
| EP-001 Q.C. Preparation, rev 0 ] | FOR 24 SAMPLES YIELD _ 58 33 ]
{ EP-003 Tracing, rev ¢ H L i
i EP-008 Heavy Elements Electroplaring, rev O |
I EP-060 S0il Preparaticn, rev 0 |
| EP-070 Soil Dissolution, rev 0 |
i EP-900 Thorium Purification, rev 0 |
1 ]
+
¥ 1
| Lab id 2R .. |
e i Protocol ROCKETDYNE |
=ETHOD SUMMARIES H Version Ver 1.0 |
Page 4 ] Form DVp-cMg 1
SUMMARY DATA SECTION | Version 31.036 H
| Report date $8/16/395 }
L |

Page €3




T
Test U Matrix SOIL H
8DG g131¢

7 “mact Italy E. Pittman i
S :

TMA/RICHMOND

REPORTING CROUPF 6117

METHOD SUMMARY
URANTUM, ISOTOPIC IN SOIL

ALPHA SPECIROSCOPY

fr i e g

Client Rocketdyme
Contract R44PIZI40R4044

R

RESULTS
LAB RAW  SUP- 1: Uranium 2: Uranium 3: Uranium RESULT RATIOS (%}

CLIENT SAMFLE ID SAMPLE ID  TEST FIX FPLANCHET 233/234 235 238 1+3 20 2+3 20
Freparation batch 2781-146
AACM-95-0321 NS5G7611-01 6117-001 0.040 8 1
RACHM-§5.0122 HS07013-02 €117-8082 0.041 8 1
BACH-55-0123 NSGT7011-03 6117-G03 0.044 Yy 1
R4CM-95-0124 N507011-04 6117-004 6.030 9 z
A4CM-95-0125 K507011-05 6117-005 6.033 8 1
A4CM-95-0126 NE507011-06 §117-006 0.042 g 1
AACM-55-0127 NS07011-07 6117-007 0. 053 5 1
AACH-55.0128 NS0T011-08 €117-008 0.05% 10 2
AGCM-95-0129 N507011-09 6117009 0.035 10 1
RA4CH-55-0132 N507011-10 6117-019 0.024 10 b1
A4CM-95-0133 N547011-11 6117-011 0.025 8 i
A4CM-95-0134 N5G7011-12 6117-012 c.038 8 1
A4CM-95-D135 N507011-13 6117~013 0.032 9 z
B4CM-95-0136 N507011~14 6117-014 0.043 8 1
A4CM-95-0137 N5067611-15 6117-015 G.049 8 1
AYCH-95-0138 NEQT7011-16 6117-016 0.043 5 2
B4CH-95-6139 50701117 £§117-017 0.041 8 1
B4CM-95-0340 N5070L1-18 6117-818 0.046 & 1
A4CM-95-014) N5$7011-19 6117-019 0.053 8 51
A4(M-95-0142 N507011-20 6117-020 G.042 8 1
BIR {QC ID=24284) N507011-23 6117-023 )
LS (QC ID=24263) N507011-22 6117-022 ok
Duplicate (NS507611-G1}  N507611-24 6117024 ok 7 1
Preparation batch 2781-1463A -
A4CM-95. 0143 NEQ7011-21 AL 6117-021 0.046 10 2

C 0 ID=24418) N5G7011-26 6117026 i

WAL IDe2441T) NS07011-25 6117-025 ok
Nominal wvalues and limits from method RPLs (pli/g) 0.01 ¢.01 0.01 100

Averages 95
Lab i TMAN

«ETHOD SUMMARIES
Page S
SIMMARY DATA SBCTION
Page 64

[P o e v g i it by

Provotal RODKETDYNE
Version Ver 1.0
Form DVD-CMS

Vergion 3,08

Report date QB/15/95




TMA/RICHMOND

REPORTING GROUP 6117
METHOD SUMMARY

Client Rocket e

€
Matzrix SOIL ]
| Contract R44PJZ94034044
1

Test U
SDG 5117

ApO—

TRANI(GM, ISOTOPIC IN SOIL

'“{ act Italy B. Pittman

ALPHA SPECTROSCOPY

METHOD PERFORMANCE
128

Page &
SUMMARRY DATA SECTION
Page 65

RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWil4 DRIFT DAYS ANAL~
CLIENT SAMPLE ID SaMPLE ID  TEST FIX  plify g FAC TION t min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch Z781i-146 20 prep error 5.0 % Reference Lab Notebook 2781 pg. 148
A4CM-95-0121 N567011-01 BeS 3,00 piboEd il LafE2 07/27/88 G7/31 SS-027
A4CM-95-0122 N507011-02 P 3.00 C7/27/98 07/3% S5-028
A4CM-95-0123 WN507811-03 3.00 07/27/9% 07/3%1 $8-029
A4CM-95-0124 N307011-04 3.00 07/27/95 07/3Fr §8-030
B4CH-95-0123 N507011-08 3.00 07/27/95 07/3F 8§-032
A4(M-95-0126 N507011-06 3.00 07/27/9%5 07/31 85-033
A4CM-95-0127 N507011-07 3.00 Q7/27/85 07/31 §8-035
B4CM-95.0128 R507011-08 3.08 07/27/95 07/3% 8S.037
A4CM-95-0125 N507011-082 3.00 07/27/9% 0%/31 $8-038
A4CM-95-0132 NS07011-10 3.00 07/27/%% 07/31 8S-039
A4CM-95-0133 N507011-11 3.00 07/27/85 07731 $S-040
A4CM-35-0134 N507011-12 3.00 08/01/95 08703 §S5-023
A4CM-35-0235 NS07011-13 3.q0 08/061/95 08/04 $5-02%
A4CM-95-0136 N847011-14 3.00 08/01/95 08704 SS5-037
AdCM-95-0137 N507011-15 3.00 08/01/85 ©8/04 S8-038
A4CM-95-0138 N507012-16 3.00 08/01/95 08/04 S$S-840
A4CM-95-0139 N§07013-17 3.00 08/01/95 08/04 85S-04}%
A4CH-95-01490 RS07011-18 3.80 08/01/95 08/01% S5-033
R4CM-95-0141 N507011-19 3.00 08/01/95 D0&/07 S5-036
A4CM-95-0142 K507011-20 3.60 08/01/95 0B/07 S$8-037
BLK {QC ID=24264} N507011-23 3.00 08/01/95 0B/07 S85-041
LCS {QC ID=24263) N507811-22 3.00 07/21/95 07/2% 8S-018
Duplicate (NS07011-0%1)  N507011-24 3.00 56 08/01/95 O0B/07 SS-042
Preparation batch 2781-146A 2¢ prep erroxr 5.0 ¥ Reference Lab Notebook 2781 pg. 146
A4CH 950143 N507011-21 a1 = E I T : P 796 2033 53 08/11/95 08/1i §5-018
Tolenn IDw24418) N507011~26 3.00 = 73 31033 08/11/95 0B/ii §8-020
LAY ID=24417) N507011-25 3.00 80 Y033 08/11/95 08/ii 8§8-019
Nominal values and limits from method 0.01 3.00 30108 726 100 180
E 3 I 1
| PROCEDURES REFERENCE  HASL 300/U-04 } ] AVERAGES & 2 SD MDA _@.031 + 0,03 |
| EP-CE6 Soil Preparation, rev 0 | { FOR 26 SAMPLES YIELD ___68 + _ 23 H
| EP-070 Seil Dissolution, rev O ] t i
| EP-310 Uranium Purification, rev ¢ |
] EP-008 Heavy Elements Electroplating, rev ¢ |
1 }
¥ ]
H Lab id TMAN H
L H Protocol ROCKETDYNE |
METHOD SUMMARLES i Version Ver 1.¢ H
{ Porm DYD-CMS i
t i
! !
1 J

Vergion 3, 06

Report date D§/I6/9%




Test SR Matrix SOIL
DG BREIT

“":;act Italy E. Pittman

RESULTS

CLIENT SAMPLE ID

AR
SAMPLE ID

TMA/RICHMOND

REPORTING GROUP 6117
METHOD SUMMARY

STRONTIOM, TOTAL IN SOIL

TEST FI¥ PLANCHET

BETA CORINTING

Strontium 90

. e .

Client Rockerdyne
Contract R44PJIE34034044

pe——

Preparation batch 2781-146

B4CM-95-0123 NS37013-01 6117-001
R4CM-95-0122 N5070114-02 6LIF-002
R4CM-95-0123 NS07011-03 £117-003
AGCM-95-0124 NE07011-04 6117-004
ACH-95-0125 W5G7033-05 £117-D035
AACM-95-0126 W5Q7011-06 61170086
A4 CM~95-0127 ¥507011-07 §117-007
A4(M-95-0128 K50701%-08 6§117-008
RECM-95-012% N507611-09 6117~00%
A4CM-95-0132 N50T011-10 6117-010C
BACH-95-0133 NS07033-11 6117-011
A4CM-95-0134 NS07011-12 6117-012
AACM-95-0135 NSG7011-13 6117013
A4CM-95-0136 N507011-14 6117-014
A4CM-95-0137 NEOT611-15 6117-015
A4CM-95-0138 F507011-16 61170186
A4CM-85-0339 NSOTDLL-1T 6117017
A4CM-95-0140 NEOTOL11-18 6117018
A4CM-95-0141 N507611-19 6117-019
A4CHK-95-0142 NSGT011-20 6117-020
R4CH-95-0143 NS07011-21 61317-021
BLX {QC ID=24264) R507011-23 6117-023
IC5 (QC ID=24263) N507011-22 6117022
Duplicate {NSC7011-01}  N507011-:24 €117-024
RDLs (pCi/qg) 0.5

Hemizal values and limits from method

METHOD SUBMARIES
Page 7
SUMMARY DATA SECTION
Page 64

Lab id TMAN

Protocol RQCKEIDYNE

Version Ver 1.0
Forw DVD-CMS

Vergion 3,06

Report date QB/16/95

!
!
s
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i
!




TMA/RICHMOND

SUMMARY DATA SECTION
Page 67

] ) REPORTING GROUP 6117 f —
! Tezt SR Matrix SOIL | | ¢lient Rocketdyne |
1 SDG 6117 i METHOD SUMMARY | Contract R44PJZ94034044 I
| ,7 " =act Italy E. Pittman | STRONTIUOM, TOTAL IN SOIL L :
T 4 BETA COUNTING
METHOD PERFORMANCE
LaB RAW  SUP- MDA ALIQ PREP DILU- YIELD EFF COUNT FWEM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCifg g FAC TION ¥ ¥ min keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-146 20 prep error 14.0 ¥ Reference lLab Notebook 2781 pg. 146
A4CM-55-0121 N507011-03% CiloT 2,00 88 j 45 ©7/27/95 ©7/27 LBG-003
AICH-95-0122 HE07011-02 : 2.00 45 07/27/95 07727 LBG-004
A4CM-95-0123 NSG7011-03 z.00 45 07/27/%5 07/27 LBG-016
RACM-95-0124 NSOT0L1-04 2.00 45 0T7/27/88 07/27 LBG-G16
A4CM-95-0123 N507011-05 2.00 45 07/27/95 07/27 LBG-003
AY4CH-95-0126 RS0T01L-06 2.00 44 07/27/95 07/27 18BG-004
B4CM-95.0127 NSOT7011-07 2.00 44 07/27/%% 07/27 LBG-01%
A4CM-95-0128 N507611-08 2.00 44  07/27/95 07/27 LBG-016
RACM-95-0129 N307011-09 2.00 44 07/27/9%5 ©07/27 LBG-003
ALCM-95-0132 NS57011-10 2.50 43 07/27/%5 G7/27 1BG-004
A4CM-95-0133 N507011-11 2.60 43 07/21/9% 0V/27 1BG-003
A4CM-95-0134 N§07011-12 2.00 43 07/27/9% 07/27 1BG-004
R4CH~35-03135 NS07011-13 2.00 43 07/27/9% 07727 L8G-003
ACM-95.0136 N507011-14 2.00 42 07/27/95 01/27 1BG-004
A4CM-55-0137 NS07011-15 2.00 4z 07/27/%5 07/27 LBG-G18
RACM-95-0138 NSO7014~186 2.00 42 07/27/95 07/27 LEG-016
B4CM-95-0139 NSG7011-17 2.60 42 07/27/95 01/27 LBG-003
A4{M-95-0140 N507011-18 2.00 38 07/27/8% 07/27 LBG-004
A4CM-95-0141 N507011-19 2.00 | 38 07/27/%% 07/27 LBG-D1&
A4CM-95-0142 NSOT011-20 2.00 ¢ 38 07/27/95 07/27 LBG-003
A4CM-98-0143 N50T7011-23 2.00 : 38 07/27/95 07/27 1LBG-003
BLK (QC ID=24264) NSO7011-23 2.00 97/27/9%5 07/27 LBG-015
LCS (QC ID=24263) NSG7011-22 2.060 ©7/27/95 01/27 LBG-0G4
Duplicate (N507011-01) N507011-24 2.00 45 07/27/95 07/27 LBG-016
Neminal values and limits from method 0.5 2.00 20-105 200 18¢
1 1 1
| PROCEDURES REFERENCE  HASL 200/8R-01,-02 | | AVERAGES & 2 $D MDA __0.08 + __0.04 |
| EP-060 Soll Preparation, rev 0 | | FOR 24 SAMPLES YIELD _ 86 * 7 |
| EP-070 Scil Pissclution, rev 0 | t !
; EF-500 Strontium-89,%0 - Purification, rev ¢ |
L H
1
T 1
i Lab id pMan |
R i Protocol ROCKEIDYNE |
~ETHOD SUMMARIES i Version Ver 1.0 |
Page 8 i Form DVD-CMS |
| Version 3,08 |
! |
i i3

Report dace

98/18/35




Test (GAM Matrix SOIL
... S0G 8117

o o e ey

¢ act Italy B. Pittman
R ]

i
t
|

RESULTS

CLIENT SAMPLE ID

LAB
SRMBLE D

TMA/RICHMOND

METHOD SUMMARY

TEST FIX PLANCHET

REPORTING GROUP 6117

GAMMA SCAN
GRMMA SPECIROSCOPY

Cesium 137

i
!

Ciient Rocketdvne
Contract R44PJZS4034044

R

Preparation batch 2781-146

ACM-85-0123%
A4CM~ 350122
A4CM-95-0123
AdM-55-0124
B4CM-95-0125
A CM-95-8126
A4CM-98.0127
AR4CM-95-0128
R4CM-95-0129
AgCM-95-0132
RglM-95-0133
B4lM-95-0134
A4M-B5-G135
BACM-95-0136
ASM-55-0137
A4M-95-0138
A4{M-35-0135%
AACHM-35-0140
A4CM~95-0141
A4(M-95-0142
A4(M-85-0343

BLX (QC IDw=24264)
LCS {QC ID=24263}
Duplicate (NS07011-01)

N507011-01
N507011i-02
W507013-03
N507011-04
H5H701) -85
NSG7011-06
N507011-07
®507011-08
R&070311-0%
N50701%~10
WEO701L-11
N507011-12
N507011-13
K507011-14
WEO703i-15
R507011-16
N5OT011-17
NSOT011-18
N507011-19
N5OT7011-20
N&07031-21
N507011-23
N50T011-22
N50T7011-24

61L7-00%
6117002
6117003
6117-004
611 7-005
§117-00€
6117-007
6117~-008
6117-00%
6117-010
6117-011
6§117-012
6117053
6117-014
6117015
6117-016
€117-017
§117-0i8
6117-019
6117-020
6:17-021
€117-023
6117~022
6117-024

Nomi=»1l values and limits from merhod

ROLs (pCi/g}

0.02

METHOD SUMMARIES
Page %
SUMMARY DATA SECTION
Page 68

Labk id TMAN
Protocol ROCKETDYRE
Version Ver 1.0

Form DVD-CMS

Version 3. 0€
Report date 08/16/9%




TMA/RICHEMOND

T £ REPORTING GROUP 6117 r -
i Test GAM Martrix SOIL | i Client Rocketdvne |
H SDG 6117 | METHOD SUMMARY | Contract R44PIZIA034044 i
i ~act Iraly E. Pittman i GAMMA SCAR ! i
} GAMMA S$PECTROSCOPY

METHOD PERFORMANCE
) LAR RAW  SUF- MDA ALYQ PFREP DILU- YIELD EFF COUNT FWEM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCifg g PAC TION Y t min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-146 2¢ prep error 5.9 ¥ Reference Lab MNotebook 2781 pg. 146

A4CM-95-0121 N507011~01 750 e : L 38 07/20/%5  07/20 02,02,00
REACM-55-01722 NS0701:-02 38 07/20/9% 87/20 02,03,00
R4CM-95-0123 H507011-03 39 07/20/%5 07/21 02,02,00
A4{M-95-0124 R507011-04 39 07/20/9%5 07/21 02,03,00
A4CM-95.0128 R507611-05 3% ¢7/28/95 07/2%  02,03,00
A4CM-95-0126 N507011-06 38 ©%/28/95 07/2%k 02,03,00
AACM-95-0127 NEOT7011-07 38 07/20/8% 07/22 02,03,00
BaCM-95-0128 NS07011i-08 39 07/20/9% 07/%¥2 02,0%,00
ALCM-95-0128 N567011-09 41 07/20/%% 07/24 02,01,00
A4CM-95-0132 N507011-18 40 07/20/95 07424 02,082,060
AACM-95-0133 N307011-11 40 07/20/%5 07/24 02,03,00
R4CM-55.0134 NS§701-12 40  07/26/%3% 07/24 92,031,00
B4ACM-$5-0135 NS67011-13 40 07/20/8% 07724 02,02,00
R4CHM-95-0136 K50G7011-14 40  07/20/95 ©7/25 02,02,00
A4CM- 950137 NS07011-15% 46 07/20/8% 07/25 02,03,00
R4CM-95-0138 N507011i-16 40 01/20/98 09/25 02,01,80
B4CM-95.013Y NSO7013-17 40 ©7/20/95 07/2%5 02,02,00
AqCM- 950140 NSGT011-18 36 07/20/%5 07/25 02,03,00
A4CM-95-0141 N507011L-19 37 §7/20/95 07/26 02,01,00
A4CM-95-0142 HSOT7011-20 37 07/20/8%5 07/26 02,02,00
AACM-95-0143 NS07011-21 37 07/20/%5 07/26 02,03,00
BLK (QC ID=24264) NEG701L-23 07/20/9% o7/2% ©1,03,00
LES (QC ID=24263) N507011-22 07/20/95 ©7/27 01,01,00

Duplicate (N507011-01) NBEOTD3:i-24 45  07/20/%5 07/27 JR,02,00C

Nominal wvalues and limits from method ¢.02 8s0 706 18¢

i 1 I 13
{ PROCEDURES EP-060 Soil Preparacion, rev 0 | | AVERAGES ¢ 2 ST MDA _0.02 s+ __0.02

I EP-100 Ge(Li) Preparation for Environmental Samples, | | FOR 3 SAMPLES YIELD & |
I rev 0 | L 4
{ 1

4 Lab id TMAN
provocoi ROCKETDYNE
Version Ver 1.0
Porm RVD-CME

Version 3 8%

Report date g8/16/93

METHOD SUMMARIES
Page 1%
SUMMARY DATA SECTION
Page 69




Test H Matrix S0IIL
806G 6117

|
E
|

e

RESULTS

U stact Italy E. Pittman
e 1

TMA/RICHMOND

REPORTING GROUP 6117

METHOD SUMMARY

TRITIOM-SCGIL

LIQUID SCINTILLATION

5
!

Client Rogketdyne
Contract R44PJIZI4034044

——

LAB

CLIENT SAMPLE D SAMPFLE ID  TEST FIX PLANCHET Tritium
Preparation batch 2781-146

AMM~85-012)2 N527011-03 &117-001
B4CM-§5-0122 N&G70311-02 6117-0082
AGCM- 950123 50701403 6117-003
AGCM-95-0124 K507011-04 6I17-004
AACM-95- 0128 R507011-05 63L17-005
A4{M~-95-0126 NEOTOL1-06 6117006
A4CM~95- 0127 NH07011-G7 6117-007
A4CM-95-0128 HE0TGLL-08 6117008
ALCM-95-012% NSG7011-09 8117-60%
A4CM-98.0132 NS37011-10 £117-010
A4CM-95-0133 N507011-11 6117-011
AGCM-55-0134 W¥507013-12 §117-012
A4CM-95-0135 NG07011-13 6137-013
A4 CM-95-0136 R50701:-14 6117-014
A4CM-95-0137 K5070%1-15 6117-018
A4(M-95-0138 K507011-16 6117-016
A4CM~-95-03139 ¥507011-17 6117-017
A4CM-95-0140 H50T70L1~-38 £117-018
AMOM-95-0141 N507011-19 6117-013%
AACM-95-6142 N507011-20 6117-020
AACM-95-0143 N507031-21 6117021
BLK (QC ID=24264) N507031-23 6117-023
LCS (QC ID=24263) N507011-22 6L117~022
Duplicate {HW507411-01) NS07021-24 6117-024

RDLs {pCify) 500

Hominal values and limits from method

METHOD SUMMARIES
Page 1%
SUMMARY [DATA SECTION
Page 70

[ e ot . e momnm. St sy

Lab id TMAN
Protocol RSEKETDYNE
Version Ver 1.0
Form DVR-CME
Version 3,086

Report date DR16/795




TMA/RICHMOND

Page 12

SUMMBRY DATA SECTION

: s REPORTING GROUP 6117 T —
f Test K Matrix SOIL i { Client Rocketdvme !
i SDG 6117 i METHOD SUMMARY ! Contract R44PIZ94034044 [
b/ act Italy E. Pittman } TRITIOM-SOIL i I
by ! LIQUID SCINTILIATION
METHOD PERFORMANCE
LAB RAW SUP. MDA ALI{ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANBL-~
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g L FAC TION ¥ min keV KeV HELD FREPARED YZED DETECTOR
Preparation batch 2781-146 2¢ prep error 10.0 t Reference Lab Notebook 2781 pg. 146
R4CM-95-01213 K507011-01 800 0. 0032 : 3% 07/20/9%5 07/21  LSC-00S
A4CM-95-0122 R507014-02 41900 . 39 07/20/3%5 07/21 LEC-00%
A4(M-95-0123 R807011-03 11800 39 07/20/85 07/21 LSC-00%
AM-95-0124 N507011-04 11005 = 39 §7/20/95 07721 LSC-905
ASCM~ 950125 NS07011-05 39 07/20/95 07/21 LSC-005
ASCH-95-0126 NS0T611-08 38 07/20/95 07/21 LSC-ges
AM-55-0127 NS07011-07 38 07/20/95 07/21 LSC-005
A4CM-$5-0128 NSO7¢11-08 38 07/28/95 07/2% LSC-005
AACM-95-0129 N507011-09 38 07/20/95 07/21 LSC-005
A4(M-95-0132 RS070L1-10 37 07/20/95 ©7/21 LSC-005
RaCH-95-0133 K507011-11 37 07/20/95 G67/21 LS$C-008
A4CM-95.0134 N507011-12 37 07/20/85 0721 LSC-005
A4OM-95-0135 N507011-13 38 UT/20/95 07/22 LSC-00S
A4CM-~95-0136 NS07013-14 37 ©7/20/9%5 O07/22 1L8C-005
A4CM-95-0137 N507011-15% 37 £7/20/35 07/22 LSC-DOS
A4CM-55-0138 N507011-16 37 01/20/95 07/22 LSC-4608
A4CM-95-0138 NS07031-17 37 07/20/95 07/22 LSC-005
R4CM-95-0140 NSO7011-18 33 07/20/95 07/22 LSC-00%
A4(M-95-0141 N507011-19 33 07/20/95 07/22 LSC-005
ASCM-95-0142 K507011-20 33 01/26/95 07/22 1SC-0085
A4CM-95-0143 NS07033-21 33 07/20/95 ©7/22 LSC-00%
BLK (QC ID=24264) NSO7011-23 07/20/95 07/21 1SC-005
LOS {QC ID=24263) NS07011-22 07/20/95  07/21 LSC-005
Duplicate (NSO7011-01) W5467021-24 40 07/20/95 07/22 LSC-0¢S
Homiral values and limits from method 500 0.0100 50 l80
H T T H
{ PROCEDURES REFERENCE  EPA 906.0; ASTM 2476-81 | | AVERAGES 2 SD MDA 1030 + 2000 i
I EP-060 Soil Preparation, rev § | | FOR 24 SAMPLES YIELD + |
| EP-870 Soil Dissolution. rev C | L !
] EP~211 Tritium in Solid Samples by Azectropic |
{ Distillation, rev 0 i
1 i
H 1
! Lab id TMAM !
- i Protocsl ROCKETDYNE |
.. [HOD SUMMARIES i Version Ver 1.0 |
! Form DVR-oMs | |
{ ]
| !
1 H

Page 71

Version 3,08

Rreport date 08/16/35
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R SbG 8118 Client Rocketdvne
B Contact Italy E. Pittman Contract R44PJZ254034044
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SDG 6118
¢ eact Italy E. Pirtman

TMA/RICHMOND

REPCRTING GROUP 61318

SAMPLE SUMMARY

Client Rocketdyme

Contract R44PIZ94034044

Lab Control Sample

LAB CHAIN OF

CLYENT SAMPLE ID LOCATION MATRIX  LEVEL SAMPLE ID BAS RO CUSTODY COLLECTED
A4{M-95-03130 SSFI, AREA4 WATER RE07032-01 06/13/95 14:10
AACH-95-0131 SS8FL ARERY WATER NEOTR12-02 06/13/9% 14:10
Method Blank WATER NEQT7012-04
Method Bilank WATER N507014-04
Lab Control Sample WRTER R&G70312-03

WATER N507014-03

LE SUMMARY
Page 1

SUMMARY DATA SBECTION
Page 1

Lap id TPan
Protacol ROCKETDYNE
Version Ver 1.0
Foerm DUZ-CE
Vergioen 2.048

Report date 08/15/9%5




_ S8DG 5118

TMA /RICHMOND

REPORTING GROUP 6118

Client Rocketdyne

‘act Italy B. Pittman QC SUMMARY Contract R44PI254034044
CHAIN OF % SAMPLE BASIS DAYS SINCE Lag DEPARTMENT
OC BATCH CUSTODY CLIENT SRMPLE ID MATRIX MOIST AMOONT AMOURT RECEIVED COLL SAMPLE ID SAMPLE 1D
6118 A4{M-95-0130 WATER 07/06/95 23 NS07012-01 6118-003
A4CM- 950131 WATER 07/06/35 23 NSOT7012-02 61i8-002
Method Blank WATER N&07012-04 6118004
Lab Control Sample WATER H507032-03 6§118-003
6120 Mathod Blank WATER NS07014-04 8120-004
Lak Control Sample WATER NELTHL£~03 £120-003
) Lab id TMAN
: Provocel ROCHKETDYNE
2 SUMMARY Version Veg 1.0
Page 1 Form DVD-38
SUMMARY DATA SECTION Version 3. 0%
Page 2 Report date 08/15/9%




SDC 5118

TMA /RICHMOND

REPORTING GROUP 6118

¢ vact Italy E. Pictman PREP BATCH SUMMARY

PREPARATION ERROR

Client Rocketdvne

Contract R44PJZ94034044

PLANCHETS ANALYZED ~—— - (OALY~

TEST MATRIX METHOD BATCH 2¢ ¥ CLIENT MORE RE BLANK LCS  DUP/ORIG MS/ORIG FIERS
Alpha Spectroscopy

PO WATER Plutoniem, Iscotopic in Water 2781-160 5.0 i 1
™ WATER thorium, fsctopic in Water 2781-160 5.0 1 1
u WATER Uranium, Isotopic in Water 2781-176 5.0 1 i
Beta Counting

SR WATER Strontium, Total in Watexr 2781-160 10.0 1 1
Gamma Scan

GAM WATER Gamma Emitters 2781160 15.0 1 3
Liquid Seintillation

H WATER Tritium in Water 2781-160 10.0 1 1

Duplicates and Matrix Spikes are those with original {Client) sample in this Sample Delivery Group.

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

BATCH SUMMARY

Page 3
STMMARY DIATA SECTION
Page 3

Lab id TMAN
Protocol ROCKETDYNE
Version Yer 3.0
Form DVD-PES
Version 3. 06

Report date (8/15/95




SDG 6118

I ¢ Gact Italy . irwman

CLIENT SAFLE ID

LAB SAMPLE ID

TMA /RICHEMOND
REPORTING GROUP 6118

WORK SUMMARY

Client Rocketdyme
Contract R44PIZ94034044

LOCATION MATRIX COLELECTED SUF~
CUSTODY 8AS no RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
A4 M-85 -0130 N5GT7012~01 6118001 H 07/25/9%  08/01/95 IBP Tritium in Water
$SFL BRER4 WATER 06/13/9%
07/06/95
A4CM-55-0131 NGO7?G12~02 §118-902 GAM 07/18/9% 08/15/95 IEP CGamma Emitters
SSFL AREAS WATER 06/13/95  6€118-002 PO 07/28/55 €8/01/%5 IEP Plutonium, Igotopic in Watex
a7/06/35 6118002 SR 97/21/95 08/03/9%5 IEP Strontium, Total in Water
€118-002 TH 07/25/95% 08/131/9% IEP Thorium, Isctopic in Mater
6118-002 i 07/31/95 Dranium, Isotopic in Water
Method Blank N507012~04 6118-G04 GAM 07/18/985 08/15/9% IEP Gamma Emitters
WATER 6118-004 H 07/25/%5 08701795 IEP Tritium in Water
£116-004 o) 07/31/9% 08/01/95 IEP Plutonium, Isotopic in Water
§118-004 SR 07/21/95 08/03/95 IEP Strontium, Total in Water
6118~004 TH 08/02/95 O08/11/95 IEP Thorium, Isctopic in Water
Metrhod Blank HNEQ7014-04 6120-004 u 08/04/55 ©8/15/9% IEP IUranium, Isotopi¢ in Water
HWATER
L satrol Sample N507012-03 6118-003 GAM 07/18/9% O08/1%/95 IEP Gamma Emitters
WATER 6118-003 H 07/25/95 08/01/95 IEP Tritium in Water
6118-063 ot 07/28/9% 08/01/%5 IEP Plutonium, Isotopic in Water
6118003 SR 07/21/85 ©8/63/95 IEP Strentium, Total in Hater
€118-003 TH 97/25/95 08/11/%% 1EP Thorium, Isotopic in Water
Lab Ceontrol Sampie NS07014-03 6120-003 U 07/25/95 08/01/9%% IEP Uranium, Isctepic in Water
WATER

" RX SUMMARY
‘ Page 1
SUMMARY DATA SEUTION
Page 4

Lab id IMaM
Brotocol ROCKETDYNE
Vergion ¥Yer 1.8
Form DVD-CHS
Version 3.§8

Report date D8/315/3%




TMA /RICHMOND

REPORTING GROUP 6118

| SDG §118 Client Rocketdyne
“act Italy B, Pittman WORK SUMMARY, cont. Contract R44PJIZI4034044

COUNTS OF TESTS BY SAMPLE TYPE

TEST SAS no METHOD REFERERCE CLIENT MORE RE BLARK 1Cs DUP SPIKE TOTAL
GaM Gamma Emitters ASTM 3649-85; EPA 201.1 1 1 1 3
24 Tritium in Water EPA 906.0; ASTM 2476-8% 3 1 kS 3
PU Plutonium, Isotopic in Water ASTM 3865-90 3 1 1 3
SR Brrontium, Total in Watex HASL 300/SR-03,-02 1 i 1 3
TH Thorium, Isctopic in Water 1 i 1 3
u Uranium, Isotopic in Water ASTM 3972-90 1 1 1 3
TOTALS ' 6 5 6 18
: Lab id TMAN
Protocel RECXETDYNE
RE SUMMARY Version Ver 1.0
Page 2 Form DVR-CHE
SUMMARY DATA SECTION Version 3,06
Page 5 kepor: date $8718/9%5




TMA/RICEMOND
REPORTING GROUP 6118

METHOD BLANK

506 g118 Client Rocketrdvne
Centact ltaly E. Pittman Contract R44PIZI4034044
Lab sample id N507012-04 Client sample id Method Blank
Dept sample id £118-004 Material /Matrix WATER
RESULT 20 ERR QUALT ~
ANALYTE CAS NO pCi/L {COUNT) FPIERS  TEST
Tritium 160 H
Strontiuwm 90 10088-97-2 0.131 SR
Thorium 228 0.039 TH
Thorium 230 14269-63-7 0.039 TH
Thorium 232 7740-28-1 0.008 TH
Plutonjum 238 13981-316-3 0.014 PU
Plutonium 239/240 10-12-8 0.009 PU
GAMMA SCAN ANALYTES
Potagsium 40 GAM
Chromiun 51 GAM
S ranese S4 GaM
“llalt 58 GAM
Iron 59 GAM
Cobalt 60 GAM
Zinc 68 GAM
Nicbium 94 5 GAM
Ruthenium 103 g GAM
Ruthenium 106 40 GAM
Tin 113 5 GAM
Cesium 134 i S GAM
Cesium 137 L5 5 GAM
Cerium 144 ©i20 GAM
Buropium 152 s U GRM
Europium 154 5 u GAM
Europium 155 "9 U GAM
Radium 226 g o Gam
Thorium 232 g 20 U GAM
Lab id IMAN
Protocol ROCKETDYNE
.THOD BLANFS version Ver 1.0
Page 1 Form DVDR-DS
SUMMARY DATA SECTION Version 3.06
Page § Report date 28/315/95




TMA/RICHEMOND

REPORTING GROUP 6118

BLANK, cont.

SDG 6118

Client Rocketdyne

Contact Italy E. Pittman

Contract R44PJZ94034044

Lab sample id N507012-04

Client sample id Method Blank

Dept sample id 8118-004 Material /Matrix WATER
LAB SAMPLE TEST PLANCHEET SUFFIX ALIQUOT ANALYZED REVIEWED BY
- NS07012-04 H 6118-004 07/25/85 08/01/85 IEP
N507012-04 SR 6118-004 07/21/95 08/03/95 IEP
N507012~-04 TH 6118-004 08/02/95 08/11/%5 IEP
NS07012-04 PU £118-004 07/31/95 08/01/35 IEP
N507612-04 GAM 6118-004 07/18/95 ©8/15/95 IEP
QC~-BLANK #24267
) Lab id TMAN
Protocol ROCKETDYNE
' THOD BLANKS Version Ver 1.0
Fage 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 7 Report date 08/15/35




TMA/RICHMOND
REPORTING GROUP 6118

METHOD BLANK

SHhG g118 Client Rocketdyne
Contact Italy . Pittman Contract R44PJZ04034044
Lab sample id K5070314-04 Client sample id Method Blank
Dept sample id £120-004 Material/Matrix WATER
RESULT 20 ERR MDA RDL QUALY -
ANALYTE CAS NO pCi/L (COURT) pCi/L pCi/L FIERS TEST
Tritium 500
Strontium 90 10098-97-2 g.5%
Thorium 228 6.5
Thorium 230 14265%-63-7 g.58
Thorium 232 7740-29-1 0.5
Uranium 233/234 11-08-5 0.063 0.5
Uranium 235 14117-96-1 0.019% 0.5
Uranium 238 7440-81-1 G.018 .5
Plutoniuam 238 13981-16-3 0.1
Plutonium 23%/240 10-12~8 0.1
: ‘A SCAN ANALYTES
“Lldssium 40
Chromiun 51
Manganese 54
Cobalt 58
Ircn 5%
Cobalt 60
Zinc €%
_ Nicbium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 s
Cerium 144
Europium 152 GAM
Buropium 154 GAM
Europium 155 GaM
Radium 228 GAEM
Thorium 232 GaM
) Lab id TMAN
Protocol ROCKETDYNE
FHOD BLANKS Version Yer 1.0
Page 3 Form DVE-DS
SUMMARY DATA SECTION Version 3.06
Page 8 Report date 08/15/95




TMA/RICHMOND
REPORTING GROUP 6118

BLANK, c¢cont.

SDG 118 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab zample id N507014-04 Client sample id Method RBlank
Dept sample id £120-0804 Material/Matrix WATER
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT AMALYZED REVIEWED BY

N507014-04 U 6120-004 08/04/95 08/15/95 IEP

QC-BLANK #24£277

Lab id TMAN

: Protoocsl ROCKETIDYNE
_ .THOD BLANKS version Ver 1.0

Page 4 Form DVD-DE
SUMMARY DATA SECTION Version 3.0%

Page 9 Report date 9B/15/9%




TMA/RICHEMOND
REPORTING GROUP 6118

LAB CONTROL SAMPLE

SDG 6118 Client Rocketdwme
Contact jialy B. Pivtman Contract REAPIESHEDIG044
Lab sample id NS07012-03 Client sample id Lab Control Sample
Dept sample id §118-003 Material/Matrix WATER
RESULT 20 ERR MDA RDL QUALI~ ADDED  2¢ ERR REC 3¢ LMIS PROTOCOL
ANALYTE pCi/L (COUNT) pCLi/L pCi/L PIERS TEST pCi/L pCi/Ln ¥ (TOTAL) LIMITS
Tritium 500 410 82-118
Strantivm 50 0.8 Q.86 83-317
Thorium 228 0.%
Thorivm 230 0.5 0.1s 85115
Thoriuem 232 0.5
Plutonium 238 0.1 ¢.091 B85-115
Plutonium 239/240 0.1 0.082 B6-114
GRAMMA SCAN ANALYTES
Potassium 40
Chromivn 51
: . - nese 54
Ut s8
Iron 59
Cobalt 60
Zine 65
Niocbhium 94
Rathenium 103
Ruthenium 166
Tin 143
Cesium 134 S
Cesium 137 5 15 95, 77123
Cerium 144
Buropium 152
Europium 154 5
Buropium 15% :_:.’;0_
Radium 226 e
Thorium 232 2t
Lab id IMAN
Protoecl ROCKETDYNE
FTROL SAMPLES Vergion Ver 1.0
Fage 1 Form DVI-LCSE
SUMMARY DATA SECTION Vergion 3.06
Page 10 Report date 08/156/95




TMA /RICHMOND

REPORTING GROUP 6iis8

LAEB CONTROL SAMPLE,

cont.

DG 6118

Contact Italy E. Pittman

Lab sample id NS07012-03

Ciient Rockatdyne
Contract R44PIZI4034044

Client sample i4 Lab Control Sample

Dept sample id £118-003 Material/Matrix WATER
sUL- PREP ERR
TEST PLANCHET 2¢ ¥ ANALYZED REVIEWED BY
H 6118-003 10.0 07/25/795 OB/0L/%5 IEP
S8R 6118~003 10.0 07/21/985 08/03/55 IEP
TH 6118-003 5.0 071/25/95 08/11/9% IEP
PU 6116-003 5.0 07/28/35 08/01/35 IEP
GAM £118-003 15.0 07/18/%5 08/15/%% IEP

QC-LCS #24266

" NTROL SAMPLES
Page 2
SUMMARY DATA SECTION
Page 11

Lab id TMAN
Protocol ROCKETDYNE
version Ver 1.8
Form DVD-LCS
Version 3 06

Report date 08/18/9%




TMA /RICHMOND

REPORTING GROUP 6118

LAB CONTROL SAMPLE

BDG 6118

Contact Italy B, Pittman

Ll sample id NEGT014-03

Client Rocketdyne

Contract R44PJZ4034044

Client sample id Lab Control Sample

Dept sample id £120-003 Material/Matrix WATER
RESULT MDA ROL QUALI~ ADDED 2g ERR REC 30 LMIS PROTOCOL
ANALYTE pCi/L pCi/L pCi/L FIERS TEST pCi/L pCifL ¥ {(TOTAL} LIMITS

Tritium
Strontium 90
Thorium 228
Thorium 230
Thorium 232
Uranium 233/234
Uranium 23%
Tranium 238
Plutonium 238
Plutonium 239/240
A SCAN ANALYTES
assium 44
Chromivn 51
Manganese 54
Cobalt 58

Iron 5%

Cobalt 60

Zinc 65

Niobium 94

Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137
Cerium 144
Buropium 152
Buropium 154
Europium 155
Radiuvm 226
Thoriws 232

500

110 83-117 :
0.5% ipl 82-118
0.78 ‘103 §3-117

Lo = S o B = B - T & B = Y oo T v
oA B o gy

. UNTROL SAMPLES
Page 3
SUMMARY DATA SECTION
Page 12

Lab id TMAN
Protocel ROCKETDYNE
Version ¥er 1.6
Form DVD-LCS

Version 3 06

Report date D8/15/9%




LAB CONTROL SAMPLE, cont.

TMA/RICHMOND

REPORTING GROUP 63138

SDG 6118
Contact Italy E, Pittman

Lab gample id NS07014-03
Dept sample id §120-003

Client Recketdyne
Contract R44PIZ94034044

Client sample id Lab Control Sampie
Material/Matrix WATER

SUF-
TEST PLANCHET FIX ALIQUOT

PREF ERR
2¢ ¥ ANALYZED REVIEWED BY

T 6120-003

5.0 07/25/95 0B/01/9%5 IEP

QC-LCS #24276

SNTROL SAMPLES
Page 4
SUMMARY DATA SECTICH
Pags 13

Lab id TMAN
Protocel ROCKETDYNE
Version Ver 1.0
Form DVD-LCS
Version 3, 06

Report date Q8/15/95




TMA/RICHMOND
REPORTING GROUP 6118

DATA SHEET

SDG £118 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id NS0Q7012-01 Client sample id A4CM-95-0130
Dept sample id £118-003 Location/Matrix SSFL._AREA4 WATER
Received 07/06/95 Collected $6/13/95 14:10

Chain of custody id

RESULT 2g ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS  TEST
Tritium 160 500 "
LAE SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BRBY
NEO7012-01 H 6118-001 07/25/95 08/01/95 IEP
© iab id IMAN
Protacol ROCKETIOYNE
ATH SHEETS Version Ver 1.0
Page 1 Form DVD-DBS
STRaMARY DATA SECTION Version 3,06
Page 14 Report date 08/15/93




TMA/RICHMOND
REPORTING GROUP 6118

DATA SHEET

SDG 5118 Client Rocketdyne
Contact Xtaly E. Pittman Contract R44PJZ294034044
Lab sample id NS07012-062 Client sample id B4CM-95-0131
Dept sample id 63118-002 Location/Matrix SSFL ARER4 WATER
Received 07/06/8%5 Collected 06/13/95 14:10

Chain of custody id

- RESULT 20 ERR MDA RDIL, QUALI-
ANALYTE CAS NO pCifL  {CoUNT) pCi/L pCi/L PIERS  TEST
Strontium 90 10098-97-2 0.086 0.5 U
Thorium 228 0.066 0.5 ki
Thorium 230 14269-63-7 0.066 0.5 s
Thorium 232 7746-29-1 ¢.040 0.5 Sl0n
Uranium 233/234 11-08-5 0.072 0.5 -

Uranium 235 14117-96-1 0.022 0.5 .U
Uranium 238 7440-61-1 0.036 6.5 Rt
Platonium 238 13981-16-3 0.007 0.1 U

T conium 239/240 10-12~8 .011 9.1 U
_iMMA SCAN ANALYTES E
Potassium 40 v GAM
Chromiun 51 i) GAM
Manganese 54 Ei GAM
Cobalt 58 U cam
Iron 59 u GaM
Cobalt 60 g GaM
Zinc 65 S GAM
Niobium 94 g GAM
Ruthenium 103 B o GAM
Ruthenium 1086 1) GAM
Tin 113 U GAM
Cesium 134 T o U GAM
Cesium 137 e s s U GaM
Cerium 144 Rk 4 U GAM
Buropium 152 T 8 u GAM
Buropium 154 o E 5 U GAM
Eurcpium 155 -ﬁ; 10 U GAM
Radium 226 U ) U GAM

Lab id TMAN
Protocol ROCKETDYNE
JATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 1% Report date §8/15/95




TMA/RICHMOND
REPORTING GROUP 6118

DATA SHEET, cont
Shs €118 Client Rocketdyne

Contact Italy E. Pittman Contract RB44p7794034044
Lab sample id N5G7012-02 Client sample id A4CM~95—0131
Dept sample id €1318-002 Location/Matrix SSFL AREA4 WATER
Received 07/06/95 Collected 06/13/85 314:10
Chain of custedy id
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/L {COUNT) pCi/L pCi/L FIERS TEST
Thorium 232
LAS SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
NR0T7012~-02 SR 6118-002 07/21/95 08/03/35 IEP
.0 7012-02  TH £§118-002 01/25/95 08/11/93 IEP
Tihp7012-02 U 6118-002 07/31/95%
NS$7912~-02 PU €118-002 07/28/9% 08/01/95 IEP
NSQ7012-02 GAM 61l18-002 ¢7/18/%5 (8/15/95 1IEP
. Lab id TMAN
Protoacol ROCKETDYNE
OATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
Version 3. .08

SUMMARY DATA SECTION
Page 16

Report date

gB/15/95%




TMA /RICHMOND

REPORTING GRODP 6118

.. Test PO Mateix WATER
[0 sDG 8118
~hitaer Italy B. Pittman

METHOD SUMMARY

PLUTONIOM, ISOTOPIC IN WATER
ALPEA SPECTROSCOPY

€lient Rocketdyne

Contract R44PJIZI4034044

RESULTS
AR RAW SUF- Plutonium Plutonium
CLIENT SAMPLE ID SEMPLE ID  TEST FIX PLANCHET 238 23%/240
Preparation batch 2781-160
A4CM-95-0331 N5D7G12-02 £€118-002 o
BLK (QC ID=242867) NEO7012-04 61l18-G04 |+
LTS (QC ID=24266) N507612-03 6118-003 ok
Nominal values and limits from method RDLs (pCi/L} 0.1 0.1
METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ FPREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANATL-
CLIENT SAMPLE ID SaMpPLE ID TEST FI1X pCi/h L FAC TION 3 min keV KeV HELD PREPARED YZED DETECTOR

Preparation bavech 2781-160 2¢ prep erroy S.¢ ¥

Reference Lab Notebook 2781 pg. 160

AACH-35-0131 HEGF01L2-02 b.500 1511 45 07/24/95 ©7/28 S55-006
BLK (QC ID=24267) F507012-04 (1202 07/24/95 07/31 §S-051
LCS_10C ID=24266) NE0T7012-03 1811 07/24/85 07/28 88-007
N. 4l values and Limits from method 0.1 0.500 20-105 1000 100 180

PROCEDURES REFERENCE ASTM 3865-50

EP-040 Envirommencal Water Bissolution, rev 1
EP-940 Plutonium Purification, rev 0
Zp-008 Heavy Blements Electroplating, rev 0

| 0D SUMMARIES
Page %
SUMMARY DATA SECTION
Page 17

AVERAGES £ 2 5D
FOR 3 SAMPLES

MDA 0,03 = 603
YIELD 82

it
o

Lab id TMAN
Protogol ROCKETDYNE
Version ¥Yer 1.2
Foym DVD-CMS

Vargion 3. 56

Report date 0§/15/3%5




TMA/RICHMOND

REPORTING GROUP 6118
| Test TH _ Matrix WATER Client Rocketdyme =
;7 sp6 §118 METHOD SUMMARY Contract R44PUZ34034044
“lcact Italy E. Pirtwan THORTUM, ISOTOPIC IN WATER
b ALPHR SPECTROSCOPY
RESULTS
LAR RAW  SUP-
CLIENT SAMPIE ID SAMPLE TD TEST FIX PLANCHET  Thorium 228 Thorium 230 Thorium 232

Preparation batch 2781-160

A4CM-95-3131 N50T012-02 6131B8-002 U
BIX {QC ID=24267) NEQT012-04 £118-004 4.074 J
LCE {QC ID=24266) N387012-03 §1318-003 ok
Hominal values and limits from method RDLg (pCi/L} 0.5 0.5 0.5
METEOD PERFORMANCE
LaB RAW SOUP- MAX MDA ALTQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL.
CLIENT SaMPLE ID SAMPLE ID TEST FIX pCi/L i FAC TION T % min keV FKeV HELD PREPARED YZED DETECEOR
Preparation batch 2781-160 _ 20 prep error 5.0 % Reference Lab RNotebook 2781 pg. 160
BACH-55-0131 N507012-02 Y 0.500 85 L BTS 42 ©7/25/95 07/25 853-020
BLK (QC ID=24267) N507012-04 8.800 835 07/25/95 08/02 £5-027
LCSJ;QC ID=24266) N507012-03 G.500 & 07/25/9% 07/25 88-027
N, 2k1 values and limits from method 0.5 G.500 20-110 S00 100 180
PROCEDURES EP-040 Environmental Water Dissclution, rev 1 AVERAGES + 2 8D MDA 0.08 3 0.03
EP-3%00 Thorium Purification, rev © POR 3 SAMPLES YIELD 88 + 3
EP-008 Heavy Elements Electroplating, zrev ¢

Prof

JI BUMMARIES
Page 2

SUMMARY DATA SECTION
Report

Page 1§

Lab id TMAN

Vergion Ver 1.0

VYersicn 3.06

ool ROUKETDYNE

Form DYD-CMS

date 9B/18/795




TMA /RICHMOND

REPORTING GROUP 6118

... Tesc U Matrix WATER
i, .EDG 6138
\ “e.cgtact Italy E. Piteman

METHEOD SUMMA

ALPHA SPECIROSCOPY

URANIUM, ISOTOPIC IN WATER

Client Rocket 2
Contract R44PIJZ04034044

RY

RESULTS
LAR RAN S0P 1: Uranium 2: Uranium 3: Uranium RESULT RBTIOS (%)
CLIERT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 233/234 235 238 143 20 243 2e
Preparation batch 2781-176
A4M-85-0131 N507012-G2 $115~002 &)
BLK (QC ID=24277) NEQT014-04 §120-004 i
LS {(QC ID=24267) K507014-03 €120-003 ok
Nominal wvalues and limits from method RDLs (pCi/Id a.s 0.5 0.% 100 4
Averages
METHOD PERFORMANCE
LAB RAR SUP~- MAX MDA ALIQ PREF DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL~
CLYIENT SBAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TIOR % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-176 Z¢ prep ervor 5.0 ¥ Reference Lab NHotebook 27B1 pg. 176
A4CM-95-0131 NS07012-02 0.200 : ag6 48 07/24/9% 07/31 8S-041
ELK‘ﬁQC ID=24277) N507014-04 b 0.200 07/24/95 (08/04 88-03¢
ID=242867%) N507014-03 - 0.200 07/24/95 ©7/25 $§8-01%
Nominal values and limits from method 0.5 0.200 B 3¢-105 300 100 180
PROCEDURES REFERENCE ASTM 3572-98 BVERAGES 3 2 5D MDA 0.4 E 8.5
EP-040 Environmental Water Bissolution, rev i FOR 3 SAMPLES YIELD 68 + 14
EP-910 Uraniuvm Purification, rev 0
EP-008 Heavy Elements Electroplating, rev ¢

40D SUMMARTES
Page 3
EOMMARY DATA SECTION
Page 19

Lab id TMAN
Provcoel ROCKETDYNE
Vergion Ver 1.0
Form DVD-CME
Yersion 3,06

Report date QH/15/%%




TMA /RICHMOND

REPORTING GROUP 6118
__ Test SR __ Matrix WATER Client Rocketdyne

;' spG 6318 METHOD SUMMARY Contract R44PIZ94034044
. &act Italy E. Pittman STRONTIUM, TOTAL IN WATER

. BETA COUNTING
RESULTS

Lam RAK  SUF-

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET  Strontium 90

Preparation batch 2781-160

A4CM-925-013) NEQT012-02 6118-002
BLE {QC ID=24167} NS070612-04 6118-004
LCE (QC ID=24166; NG07012-03 6118-003
Nominal values and limits f£rom method RDLs {(pCi/L} 0.5

METHOD PERFORMANCE

LaB RAW S0P~ MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST PIX pCi/L L FAC TION % ¥ min keV KeVv HELD PREPARED YZED  DETBECTOR
Preparation batch 2781-160¢ 2¢ prep error 10.0 % Rgferenae Lab Notebook 2781 pg. 160
AGCM-95-0131 N507012-02 : ©o1.00 ¢ g 38 07/21/95 07/21 LBG-004
BLK {QC ID=24167} NEQ7012-04 1.60 07/21/85 07/21 LBG-004
LCS(AQC ID=24166) NILT01Z2-03 1.00 07/21/95 07/21 LBG-003
b 0kl values and limits from method 0.5 1.00 200 189
PROCEDURES REFERENCE HASL 300/5R-01,-02 AVERAGES + 2 §D MDA 6.09 + 4]
EP-G40 Environmental Water Dissclution, rev 1 FOR 3 SAMPLES YIELD 8C + g
EP-500C Strontiuvm-8%, 90 - Purificacion, rev 0O
EP-519 Strontiuwm-89, 90 Planchet Demounting ang Yttrium
Purification, rev O
! Lab id TMAN
i
rotocol ROCKETDYNE
JD SUMMARIES Vergion Ver 1.0
Page 4 Forw DVD-CHMS
Varsion 3}, 08

SOMMARY DATA SECTION
Page 20

Report date

0B/315/95




TMA /RICHEMOND

REPORTING GROUP 6118
. Test GAM Macyix WATER
{ ... spe gus METHOD SUMMARY
norsicact Italy E. Pittman GAMMA EMITTERS
= GAMMA SCAN
RESULTS
AR RAW SOF-
CLIENT SaMPLE ID SAMPLE XD  TEST FIX PLANCHET Cobalt &0 Cesium 137

Cilient Rocketdyne

Contract R44PIZ24034044

Preparation batch 2781-160

A4CM-95-0131 N5G7012-02 6118-G02 i
BLE {(QC ID=24287) N50T0L2-04 6118-004 U
LCS {QC ID=24266) N5Q7032-03 61180023 ok
Nomipal values and limits from method RDLs (pCi/L} 5
METHQD PERFORMANCE

. LaB RAW SUF- MDA, ALIQ PREP DILU- YYIELD EFF COUNT FWHM DRIFT DAYS ANAEL~
CLIENT SAMPLE XD SAMPLE ID TEST FIX pCi/n E FAC TION % min keV XeV HPLD PREPARED YZED DETECTOR
Preparation batch 2781-160 2o prep error 15.0 ¥ Reference Lab Notebook 2781 pg. 160
A4CM-85-0131 NS070:2-02 : .00 : : i 35 ©7/18/8% ©7/18 0©1,02,00
BLK {QT ID=24267) N507012-04 1.00 £7/18/95 07718 01,01,00
LCS (QC ID=24266) N507012-43 .00 F 07/18/9% ©07/18 01,03,900

=i values and limits from method s 1.00 180
PROCEDURES REFERENCE 25THM 3649-85; EPA 201.1% AVERAGES 1 2 SD MDA 4 % 1
EP-100 Ge{Li)} Preparation for Environmental Samples, FOR 2 SAMPLES YITLD x
rev O
Lab id TMAN

T SIRMMARIES
Page &

SUMMARY DATA SECTION
Page 21

Frotocol ROCKETDYNE

Version ¥er 1.0
Form DVD-CMS

Version 3.0¢
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TMA/RICHMOND
REPORTING GROUP 6118

Test H Matxix WATER

;. o6 s118 METHOD SUMMARY
" . .cact Itaky E. Pitmen TRITIUM IN WATER

L LIQUID SCINTILIATION

RESULTS
LaB RAK  SUF-
CLIENT SAMPLE ID SAMPLE ID  TEST FIX CLANCHET Tritium

Client Rocketdyne

Contract R44PJIZI4034044

Preparation bateh 2781-160

AIM-958.0130 K507012-03 6118001
BLE {QC ID=24267) NS07012-04 8116-004
LES {QC ID=24266) NGOT012403 6118-003
Nominal values and limits from method RDLs (pCi/fL} 500

‘METHOD PERFORMANCE

keV KeV HELD PREPARED YZED  DETECTOR

LAR RAW SOF- MDA  ALIQ PREP DILU- YIELD EPF COUNT FWHM DRIFT DAYS
CLIENT SAMPLE ID SAMPLE ID TEST PIX pCi/L L FAC TION % ¥ min
Preparation batch 2781-160 20 prep error 10.0 ¥ Reference Lab Notebook 2781 pg. 160
A4CM-95-0130 N507012-01 Ziisg 42

07/25/95 ©7/25 LSC-005

BLE (00 ID=2426T) NS07012-04 50 67/25/95 07/25 LSC-005
LCS (QC ID=24266) N507012-03 ;50 07/25/95 07/25 LSC-005
¥ 1.1 values and limits from method 500 $.0100 50 180
BROCEDURES REFERENCE  EPA 906.0; ASTM 2476-81 AVERAGES « 2 SD MDA 300 t 0
EP-210 Tritium in Warer by Distillation, rev 0 FOR 3 SAMPLES YIELD +
Lab id TMAN

i
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Thermo Analytical

2030 Wright Avenue

PO. Box 4040

Richmond, CA 94804-0040

(570} 235-2633 Fax: 235-0438

bed

August 16, 1995 ?P(

Mr. Alex Klein

Rockwelt International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91303

Ref: Customer P.O. No. R44PJZ94034044
TMA/Richmond Report N5-07-014-6120 and
Report N5-07-013-6119

Dear Mr. Klein:

Enclosed is the data report of analyses for the seventeen soil and two water samples
collected between June 20 and 28, 1995. The samples were received at TMA/Richmond
on July 8, 1985. The accompanying case narrative discusses all parameters underlined
in the data report which are not in compliance with the Statement of Work.

if you have any questions regarding this data, or any problems with the hard copy or
electronic deliverable diskette, please call me at (510) 235-2633.

Sincerely,

ltaly E-Pittman

Program Manager

IEP/ss

Enclosures: Data Report N5-07-014-6120 (water)

Data Report N5-05-013-6119 (s0il)
Diskette

A dwvision of Thermo Process Systems Inc., a Thermo Electron company



TMA/Richmond Rockwell International Corp.
Report N5-07-013-6119 Contract R44PJZ94034044

Report N5-07-014-6120

Case Narrative August 16, 1995

1.0

2.0

GENERAL

TMA/Richmond Sample Delivery Group (SDG) 6119 consists of seventeen soil
samples and SDG 6120 consists of two water samples. The samples were received
at TMA/Richmond on July 6, 1895,

ANALYTICAL NOTES

The internal quality control consists 5% each of laboratory control samples, method
blanks, and duplicates. The QC samples are prepared by the Quality Control
Department.

The blanks and laboratory control samples are created using the 1989 ASTM formula
for moderately hard water, listed in Table 8010: Recommended Composition for
Reconstituted Fresh Water. This consists of the following:

NaHCO, 896 mg/L
CaS0,.2H,0 60 mg/L
MgSO, 60 mg/L

KCl at 4.0 mg/L - sbeciﬁed in the table - is not added since KCl! contains natural “°K
which raises the gross beta background.

2.1 Tritium Analyses
6120 (Water
No problems were associated with the samples during the analyses.

6119 (Soil

In changing the reporting format of the frittum resulis to pCi/volume water
extracted the following underlines are noted: the aliquot for the tritium samples
are below the minimum required; this is due to the relatively small percent
moisture present in the samples. The Minimum Detectable Activity (MDA) is
therefore greater than the Reqguired Detection Limit (RDL) because of the
smali aliquot size. The report list the result units as pCi/g which is incorrect.
The dafa reported is actually for pCi/L values. We are working to change the
mechanisms of our reporting software to be able to mciude muitiple units per
sample matrix where applicable.

TiVA

Thermo Analytical



TMA/Richmond Rockwell international Corp.
Report N5-07-013-6119 Contract R44PJZ234034044

Report N5-07-014-6120

Case Narrative August 16, 1995

2.0 ANALYTICAL NOTES (cont'd)

2.2

2.2

2.3

2.4

Strontium-90 Analyses

6120 (Water
No probiems were associated with the samples during the analyses. The

average yield for 3 samples was 82% * 5%.

Strontium-80 Analyses

6119 (Soil)

Several samples were counted for less than the 200 minute nominal count
time; however, the MDA’s were below the RDL despite the shorter count time.
The average yield for 14 samples was 78% 1 4%.

Thorium 228, 230, 232 Analyses

6120 (Water

The sample and the method blank were counted for less than the 500 minute
nominal count time, however, the RDL was met despite the lower count times.
The method blank has a result for thorium-230 greater than it's MDA, but less
than the RDL. The average yield for 3 samples was 82%z 20%.

6119 (Soil

Sample A4CM-95-0155 and A4CM-95-0156 were counted for less than the
500 minute nominal count time, however, the MDA’s were met despite the
lower count time. Sample A4CM-95-0152 has an MDA slightly greater than
the RDL. The average vyield for 20 samples was 53% * 39%.

Uranium 233/234, 235, 238 Analyses

6120 (Water

The laboratory control sample (LCS) has an MDA greater than the RDL,
however, this is not a problem since the aclivity of the LCS is significantly
greater than the MDA. The average yield for 3 samples was 68%+ 14%.

6119 (Soil)
Several samples had MDA's slightly greater than the RDL, however, the activity

present in the samples is significantly greater than the MDA’s. The LCS has
an MDA greater than the RDL; however, this is not a problem since the activity
the LCS is significantly greater than the MDA. The average yield for 20
samples was 50% % 21%.

THA

Thermo Analytical



TMA/Richmond Rockwell International Corp.
Report N5-07-013-6119 Contract R44PJZ94034044

Report N5-07-014-6120

Case Narrative August 16, 1995

20 ANALYTICAL NOTES (contd)

2.5

2.6

Plutonium 238, 239/240 Analyses
6120 (Water)

No problems were associated with the analyses. The average yield for 3
samples was 81% + 7%.

6119 (Soil) ,
Sample A4CM-95-0162 has an MDA slightly greater than the RDL. The

average yield for 14 samples was 72% % 25%.

Gamma Spectroscopy Analyses

6120 (Water)

No problems were associated with the samples during the analyses.

6119 (Soil)

All samples have an aliquot fess than the 850 g nominal required, and several
have count times less than the nominal 700 minutes required. Despite the
smaller aliquot and shorter count times the activity present in the samples
were greater than the RDL and does not affect the MDA's.

TViA

Thermo Analytical



3 SDhG 6118 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJ794034044

SUMMARY DATA SECTION
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sDE 5119

L tact Italy E. Pittman

TMA/RICHMOND

REPORTING GRODUP 6113

SAMPLE SUMMARY

Client Rogketdyne
Contract R44DIZS4034044

IAB CHAIN OF

CLIENT SAMPLE ID LOCATION MATRIX  LEVEL SAMDIE ID SAS WO CUSTODY COLLECTED
AGCM-95-0144 SSFL AREA 4 SOIL N507013-01 06/20/95 14:00
R4CM-95-0145 SSFL AREA 4 SOIL N507013-02 06/20/95 14:00
B4CM-95~01468 SSFL AREM 4 SGIL N507013-03 06/21/95 13:0¢
A4CM-95-0147 SSFL AREA 4 SOIL N507013-04 06/21/95% 13:00
A4CM-95-0148 SSFL AREA 4 50IL N507013-05 96/22/95 11:00
ASCM-95-0149 SSFL ARERD 4 SO1L NS07013-06 06/22/95 11:00
ALCM-95-0150 SSFL AREA 4 S0IL N507¢13-07 06/26/95 14:00
A4CM-55-0151 SSFL AREA 2 S0IL N507013-08 06/26/95 14:00
BACM-95-0152 SSFL AREA 4 S0IL N507013-08 06/26/95 14:00
A4CM-95-0153 SSFL AREA 2 SOIL N507013-10 06/26/95 14:00
A4CM-95- 0154 SSFL AREA 4 SOIL N507013-11 06/26/95 14:00
A4(M-95-0155 SSFL AREA 4 S01IL NS0T7013-12 06/27/95 13:30
A4CM-95-0156 S5FL AREA 4 SOTL N507013~13 06/27/95 13:30
A4CM-95-0157 YSFL AREA 4 SCIL N507013~14 06/27/85 13:30
A4CM-95-0158 SSFL AREA 4 S0IL NS0T013-15 06/27/35 13:30
A4CM-95-015% SSFL AREA 4 S01L N5C7013-16 06/27/95 13:30
A4CM-55-0162 SSFL AREA 4 SOIL NS07013-17 06/28/95 08:15
Method Blank S0IL NSG7013-19
. wntrsl Sawple SOIL W507012-18

_.icate (N507013-07)  SSPL ARER 4 S0IL N507013-20 06/26/95 14:0C

PLE SUMMARY

Page 1
SUMMARY DATA SECTION

Page I

Lab id
Protocol
Yarsion
Form
Vergion
Report date

TMAN H
ROCK&?&YNE
Mer 1.0
D¥D-CS

2 88

BE/IE/ST




TMA /RICHMOND

REPORTING GROUP 6119
. EDG 6119 Client Rocketdvne
- act Italy BE_ Pictman QC SUMMARY Contract R44PIZI4014044
CHAIN OF % SAMPLE  BASIS DAYS SINCE LAR DEPARIMENT
QC BATCH  CUSTODY CLIENT SAMPLE ID MATRIX  MOIST AMOUNT  AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID
6119 AGCM-55-0144 S0TIL 17.0 07/06/98 16 NSOT0I3I-01 6L1i$-003
AACHM-95-0145 S0IL 7.9 07/06/95 16 NS07013-02  §119-002
A4CM-95-0146 SOIL 10.¢ 07/06/95 15 R507013-03  §3119-003
A4CM-95-0147 SOIL 7.8 07/06/95 15 K507013-04  6119-004
A4CM-95-0148 SOIL 8.3 07/06/95 14 NS07013-05  61139-005
A4CM-95-0149 SOIL 8.8 O7/06/95 14 N507012-06  6119-006
A4CM-95-0150 S0IL 4.8 07/06/95 10 NS07013-07  6119-007
A4CM-95-0151 S0In 13.2 G7/06/95 10 NSOT013-08  6119-008
h4CM-95-0152 201L 8.5 07/06/95 10 NS07013-0%  6119-009
A4CM-95-0153 B0IL 9.2 07/06/95 10 N307013-10  611%-010
B4CM-95-0154 S0IL 5.6 07/06/96 10 NS07013-11  6119-0ii
A4CM-95-0155 S01L 14.5 07/66/95 9 N507013-12  6119-012
A4CM-55-0156 so1n 9.0 07/06/95 9 NS5Q7013-13  6119-013
A4CM-95-0157 $OIL 5.7 07/06/95 3 N507013-14  6119-014
A4(M4-95-0158 SOIL 6.1 07/06/95 9 N507013-15  £115-015
A4CM-95-0158 S0IL 6.2 07/06/%5 9 N5070%13-16 61319-016
A4CM-95-0152 SOIL 5.6 07/06/95 8 NS¢7013-17  6119-017
Method Blank S0IL NS07012-19  6113-019
Lab Control Sample S0IL K507013-18  6119-018
Duplicate (N$07013-07) S01L 07/06/95 10 NS07013-20 6113-020
, Lah id TMAN
B pPreotocol ROCKETDYNT
. J SUMMARY Version Ver 1.6
Page i Form DVD-QS
SUMMARY DATA SECTION Version 3,026
Page 2 Report date 08/16/35




... SDG 8113

5 C et Ivaly B, Pivtman

TMA/RICHMOND

REPORTING GROUP 6119

PREP BATCH SUMMARY

PREPARATION ERROR

Ciient Rocketdvme
Contract R44PJEG4034044

PLANCHETS ANALYZED

QUALI-

TEST MATRIX METHOD BATCH 2¢ ¥ CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS
Alpha Spectroscopy

PO SOIL Plutonium, Isctopic in Seil 2781-164 5.0 11 1 1 /%
TH 50IL Thorium, Isotopic in Soil 2781-164 £.0 17 1 1 1/1
u SOIL Uranium, Isortopi¢ in Soil 27Bi-164 5.0 17 1 % 1/
Beta Counting

SR SOIL Strontiuvm, Total in Soil 2781-164 10.0 11 i 1 1/1
Gammna Spectroscopy

GAM  SOIL Gamma Scan 2781-164 15.0 11 b 1 1/1
Liquid Scintillation

E S0IL Trivium-Socil 2783i-164 10.0 11 1 b3 i1

Dupiicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Biank arxi LCS planchets are those in the sawme preparation batch as some Client, Duplicate or Spike sample.

" RTCH SUMMARY
Page 1
SUMMARY DATA SROTION
Page 3

Lab id
Protocol
Vegrsion
Form
Yersion

Report date

TMAb
ROCKETDYNE
Ver 1.8
LVD-PBS
3.8%
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SDG £3319

'; act Italy B, Pictman

CLIENT SAMPLE ID

TMA/RICHMOND

REPORTING GROUP 6119

WORK SUMMARY

LAD SAMPLE ID

Client Rockerdyne

Contract R44PIZSL03I4044

EOCATION MATRIX COLLECTED SUF-
CUSIobY SAS no RECEIVED PLANCHEY TEST FIX ANALYZED REVIEWED BY METHOD
AACM- 950144 NSOT013-01 6119-001 TH AORL 08/07/95 08/15/95 IEP Thorium, Isotopic in Soil
SSFL AREA 4 S0IL 06/20/35 £119-001 14 08/04/95 08/15/95 IEP Uranjum, Isotopic in Seil
07/06/98%
A4CM-95-0145 K507013-02 6119002 TH 08/02/%5 08/03/95 IEP Thorium, Isotopic in $oil
SS5FL AREA 4 S0IL 06/20/95% 6119-002 o} 08/04/9%5 08/15/95 IEP Uranjum, Isotopic in Soil
a7/06/95
A4CM-95-0146 N507013-03 6119-003 TH AORL 908/07/95 08B/15/95 IEP Thorium, Isotopic in Soil
SSFL ARER 4 S0IL 06/21/95 811%-003 g 08/04/95 08/15/95 IEP Uranium, Isotopic in Soil
01/06/95
A4CM-35-0147 N507613-04 6119-004 TH 08/03/95 08/047/95 IEP Thorium, Isotopic in Soil
S8FL ARER 4 SOIL 06/21/95 6115-004 u 08/07/95 08/15/95 IEP Uranium, Isotopic in Soil
c7/06/95
A4CM-95-0148 N507013-05 €115-005% TH 08/03/9% 08/04/%% IEP Thorium, Isotopic in Soil
SSFL. AREA 4 SOIL 06/22/95% 6115-C05 131 ¢8/08/95 08/18/95 IEP Uranium, Isotopic in Soil
: 07/06/95
A4CM-95-014°2 N547013-06 61L9-006 TH 08/03/95 08/04/95 IEP Thorium, Isotopic¢ in Soil
SEFL ARER 4 S0IL 06/22/88% £€119-006 U 0B/G9/95 08/15/95 IEP Uranium, Isotopic in Soil
01 /06/9%
A4{M-95-0150 N8OT013-07 6118-007 GAM 07/28/95 08/15/95 IEP Gamma Scan
SSFL AREA 4 SCIL D6/26/95 6119-007 H 07/22/85 08/01/95 IEP Tritium-Soil
c7/06/95 6119067 Py 08/04/95 08/15/95 IEP Plutonium, Isotopic in Soil
£11%-007 SR 08/07/95 ©08/15/95 JIEP Strontium, Total in Soil
£11%-007 TH 08/03/95 0©8/04/95 IEP Thorium, Isotopic in Soil
6115007 1] 08/09/95 08/15/95 IEP Uranium, Isotopic in Soil
A4(M-95-0151 N&G7813-08 6119-008 GAM 07/28/95 (8/1%/95 1IEP Gamma Scan
SSFL AREA 4 S0IL G5/26/95 61319068 H 07/22/%5 08/01/95 IEP Tritium-Soil
07/06/95 £119-008 PO 08704795 08715795 IEP Plutonium, Isotopic in Seoil
8115-008 SR 0B/09/9% 08/15/9% IEP Strontium, Total in Soil
£§11%-008 TH 08/03/95 O0B/04/95%5 IEP Thorium, Isotopic in 8cil
6119-008 3 0B/10/9%  ¢8/15/95 IEP Uranium, Isotopic in Soil
Lab id TMAN
Protocol ROCKETDYNE
RE SIAMARY Version Ver 1.0
rage 1 Form QVD-CWS.

SUMMARY DATA SECTION
Page 4

Version 3,86

Report date SH/316/95




TMA/RICHMOND

REPORTING GROUP 6119
SDG 61185 Client Rocketdvne
.act Italy B. Pittman WORK SUMMARY, cont. Contract R44PJZ94034044
CLIERT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED SOF-
COSTODY SAS no RECRIVED  PLANCHET TEST ¥I¥ ANALYZED REVIEWED BY HMETHOD
A4CM-95-0152 Nsg7013-09 £119-009 GaM g7/26/9% 08/15/95 IEP Gamma Scan
$5FL AREA 4 soIL 06/26/95  §118-009 B 07/22/95% 08/01/95 IEP Tritium-Soil
07/06/95  £119-009 PU £8/04/95 08/15/95 IEP Plutonium, Isotopic in Soil
6119-00% 2R 68/07/95 08/315/95 IEP Strontium, Total in Soil
£118-00% TH v8/03/85 08/04/95 IEP ‘Thorium, Isotopic in Soil
6119009 o o8/10/958 08/71%/9% IEP Uranium, Isotepic in Soil
ALCM-95-0153 NS07013-10 6119-010 GEM 07/28/95 08/15/95 I1EP Gamma Scan
S8FL AREA 4 5015 06/26/95 6119-010 H 07/22/95 08/01/%5 1EP Tritium-Soil
07/06/95  6119-010 PU p8/04/985 08/15/95 IEP Plutonium, Isotopic in Soil
6119-01¢ SR 6g/07/95 $8/18/95 IEP Strontium, Total in Soil
€119-010 TH 08/03/55 0B/04/9% IEP Thorium, Isotopic in Soil
§119-018 U 68/10/95 $8/15/98 IEP Uranium, Isetepic in Seil
A4CM-95-0154 N507013-11 §118-011 GAM 07/2%/95 08/15/%5 IEP CGamma Scan
SSFL AREA 4 S0IL 06/26/95  6119-01l H 07/22/95 08/01/98 IEP Tritium-Soil
07/06/9%  6119-011 PU 88/0%/95 ©8/15/95 IEP Plutonium, Isotopic in Soil
£113-011 SR 08/07/9% 08/15/95 IEP Strontium, Total imr Soil
£€11%-011 TH 08/03/%% 08/04/%5 IEP Thorium, Isotopic in Soil
£€119-011 U 08/10/95 §8/35/95 IEP Uranium, Isotopic in Soil
AACM-95-0155 N507013-12 6119-012 GaM 07/28/95 08/15/5% IEP Gamma Scan
SSFL. AREA 4 SOIL 06/27/95  §119-012 H 07/22/%5 08/01/95 IEF Tritium-Soil
07/06/85  £115-012 PU 98/0%/95 ©8/15/95 IEP Plutonium, Igotcpic in Soil
6119-012 SR CB/07/95% 48/31%/9%5 IEP Strontium, Total in Seoil
6119-012 TH 08/05/95 08/15/9% IEPF Thorium, Isotepic in Soil
£11%-012 g 08/10/95 08/15/%% IEP Uranium, Isotopic in Soil
RAUM-95-0158 NSG7013-13 €119-013 GaM 07/25/9% 08/1%/9% IEP Gamma Scan
S8FL AREA 4 S0IL 0D6/27/95 6119-013 H 07/22/85 08/01/95 IEP Tritium-Soil
: 97/06/85  6119-013 2U ¢8/0%/9% 08/1%/9% IEP Plutonium, Isctopic in Soil
£115-013 SR ©3/07/3%5 08/15/95 IEP Strontium, Total in Soil
6119-813 TH 08/05/9% 0B/15/%5 IEP Thorium, Isotopic in 8eil
£119-013 & 58/10/95 C0&/15/95 IEP Uranium, Isotepic in Seil

Lab id TMAN
Frotocol ROCKETDYNE
Version Ver 1.0
Form VD-CWS

H SUMMARY
Page 2

SUMMARY DATA SECTION
Page &

Version 3 .88

Repore dave 08/16/9%




TMA/RICHMOND

REPORTING GROUP 611%

SDG g118 Client Rogcketdvme
WOREK SUMMARY, cont. Contract R44PJIZ94034044

v act Italy E. Pittman

CLIENT SAMPLE ID LAE SAMPLE ID
LOCRITON MATRIX COLLECTED SUP-
CUSTODY SAS no RECEIVED  PLARCHET TEST FIX ANALYZED REVIEWED BY  METHOD
A4UM-95-0157 N507013-14 6115-014 GAM 07/31/95 08/15/55 IEP Gamma Scan
SSFL AREA 4 $0IL 08/27/95  £11%-014 H 01/22/95 ©8/01/95 IEP ‘Tritium-$oil
07/06/95  6119-014 PU 08/08/95 08/15/95 IEP Plutonium, Isctopic in Soil
6119-014 SR 68/07/95 08/15/9% IEP Strontium, Total in Soil
6119-014 TH 08/07/95 08/15/95 IEP Thorium, lsotopic in $oil
61319-014 u 08/10/95 08/15/%5 IEP Uranium, Isotopic in Soil
A4CM-95-0158 N507013-15 €119-018 GaM 07/31/95 08/15/55 IEP Gamma Scan
SSFL AREA 4 SOIL 06/27/95  §11%-015 H 07/22/95 08/01/95 EP ‘fritium-Soil
07/06/95  6119-015 PU 08/09/95 08/15/95 IEP Plutenium, Isotopic in Soil
6§119-015 SR a8/07/95 08/15/98 1EP Strontium, Total in Soil
6119-015 TH 08/08/95 08/15/95 IEP Thorium, Isotopi¢ in Soil
6119-015 3] 0B/10/9%% 08/15/9%5 IEP Uranium, Isotopic in Seil
A4CM-95-0159 K507013-16 6115-016 GAM o8/01/95 08/i5/95 IEP Gamma Scan
SSFL AREA 4 SOIL 06/27/95  §119-016 H 07/23/385 08/01/%5 IEP Tritium-Soil
07/06/35  6115-016 PU 08/0%/95 08B/13/95 IEP Plutonium, Isetopic in Soil
£119-016 SR c8/09/35 08/15/95 IEF Strontium, Total in Soil
£115-016 TH 08/08/95 ©08/15/95 IEP Thorium, lsotopic in Soil
€119-016 u 08/10/98 0©8/15/9% IEP Uranium, Isotopic in Soil
A4CM-95-0162 N5G7013-17 £3119-017 GAM 87/31/95 08/15/95 IEP Gamma Scan
SSFL AREA 4 SOIL 06/28/9%  £113-017 H 07/23/85 08/01/95 IEP Tritium-Soil
07/06/95 6119-017 PU 08/05/95 08/15/95 IEP Plutonium, Isotopic in Soil
6119-017 SR 08/0%/95 {8/15/9% IEP Stronmtium, Total in Soil
6§119-017 TH 08/08/95 0©8/15/95 IEP Thorium, Isotopic ir Soil
6119-017 u 08/10/95 08/1%/5% IEP Uranium, Isotopic in Soil
tethod Blank N507013-189 611%-0619 GAM 67/31/95 08/15/95 IEP Gamma Scan
S0IL 6119-01% H 07/22/35 08/01/9% IEP Tritium-Soil
6119-0189 PU 0§/12/95 08/13/9%5 IEP Plutonium, Isotopic in Soil
6115-019 SR 88/08/95 08/15/9% IEP Strontium, Total in Soil
6119-018 TH 08/08/%5 08/15/95 IEP Thorium, Isctopic in Soil
6119-018 v 08/10/95 OB/15/95 IEF Uranium, Isotopic in Soil

' Lab id TMAN
Protocel ROCKETDYNE
Vergion Ver 1.0
Form DVD-CWE
version 3 46
Report date (8/1g6/9%

K SUMMARY
Page 3

SUMMARY DATA SECTION
Page 6




TMA/RICHMOND

REPORTING GROUP 6119
. SDG 6119 Client Rogketdvme
" zact Igaly E. Pittman WORK SUMMARY, cont. Contracy R44PIZI4034044
CLIENT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED SUF-
COSTODY SAS no RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
Lab Control Sample N507013-18 6119038 GAM 0BA0L/95 08/15/95 IEP Gamma Scan
50IL §119-018 B 07/22/95 08/01/85 IEP Tritium-Soil
EEL9-018 FU 08/10/95 D8/15/95 I1EP Plutonium, Isotopic in Soil
6119-018 SR G8/08/95 08/15/95 IEP Strentium, Total in Seil
6119-018 TH 08/08/9% 08/15/95 IEP Thorium, Isotopic in Soil
6119-018 u 08/02/95 08/04/%5 IEP Uranium, Isotepic in Seil
puplicate (N507013-07) R507013-20 €119-020 GAM 07/31/95 ©8/15/9%5 IEP Gamma Scan
SSFL AREA 4 $0TL 06/26/9%  £11%-020 H 07/23/%5 08/01/95 IEP fTritium-Soil
07/06/95  6119-02¢ 244 08/09/95 08/15/95 IEP Plutonium, Isotepic in Soil
§119-020 S8R 08/0%/95 08/15/95 IEP Strontium, Total in Soil
£129-020 TH 08/08/95 08/15/95 IEP Thoyium, Isotopic in Seil
€119-020 u 08/16/9% ©8/1%/9% YEP Uranium, Isotopic in Soil

COUNTS OF TESTS BY SAMPLE TYPE
BAS5 no METHOD REFERENCE CLIENT MORE RE BLANK 1S DUP SPIKE TOTAL
GAM Gamma Scan 11 1 1 1 14
H Tritium~Soil EPRA 906.0; ASTM 2476-81 i3 i 1 kA i4
Bl plyronium, Isotopic in Spil HASL 300/PU-02 Ir 1 1 1 14
SR Scroentiam, Total in Sedl HASL 300/SR-01,-02 1l 1 1 1 14
TH Thorium, Isotopiec in Soil 17 k3 1 1 20
U Uranium, Isctepic in Soil HASL, 300/0-04 17 1 b3 1 20
TOTALS 78 L & & 9&

i

Lab id TMAN
pProtocel ROCKETDYNE
version Ver 1.0
Form DVD-CWS
version 3. 06

Repart date 8/716/95

RE SUMMARY
Page 4

SUFMARY DATA SECTION
Page 7




TMA/RICHMOND
REPORTING GROUP 6119

METHOD BLANK

SDG 6119 Client Rocketdvne
Contact Italy E, Pittman Contract R44PJZ94034044

Lab sample id N507013-19 Client sample id Metfhod Blank
Dept sample id §119-019 Material/Matrix SOLIL

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g {COUNT) pCi/g pCifg FIERS  TEST

150

0.048
0.037
0.022
0.015
&.005
0.003
g.602
0.004
0.003

Tritium

Strontium %0 10098-97-2
Thorium 228

Thorium 230 14265-63-7
Thorium 232 7740-29-1
Uranium 233/234 11-08-5
Uraniuwm 235 143117-96-1
Uranium 238 T440~61-2
Plutonium 238 13981-16-3
Plutonium 239/240 10-12-8

LAV MR SCAN ANALYTES

“icagsium 40

Chromiun 51

¥anganese 54

Cobalt 58

Iron 59

Cobalt 60

Zinc 65

Niobium 94

Ruthenium 103

Ruthenium 106

Tin 113

Cesium 134

Cesium 137

Cerium 144

Burcpium 152

Europium 154

Buropium 155

Radium 226

Thorium 232

caaaaaadaad

Lab id TMAN
Protocol ROCKETDYNE
.THOD BLANKS Version Ver 1.0

Page 1 Form DVD-DS
SOMMARY DATA SECTION Version 3_0&

Page 8§ Report date 0B/16/9%




TMA/RICHEMOND
REPORTING GROUP 6119

BLANK, cont.

SDG £3119

Client Rocketdyne

Contact Italy E. BPirtman

Contract R44PJZ294034044

Lab sample id NS074613-18

. Dept sample id §115-019

Client sample id Method Blank

Material/Matrix

S0IL

QC-BLANK #24274

' .fHOD BLANKS
Page 2
SOMMARY DATA SECTION
Page 98

Lab id TMAN
Prococol ROCKETDYNE
Version Ver 1.0
Form DVD-DS

Version 3,46

Report date 08B/16/35




TMA/RICHMOND

REPORTING GROUP 6119

LAB CONTROL SAMPLE

SDG 6118 Client Rocketdyme
Contact Italy E. Pittman Contract R44APIZI4034044
Lab sample id N5079013-18 Client sample id Lab Control Sample
Dept sample id €11%-018 Material/Matrix S0IL
RESULT 29 ERR MOA RDL QUALI- ADDED 29 ERR REC 3¢ IMIS PROTOOOL
ANALYTE pCify {COUNT) pCi/g pCifg FIERS TEST pCily pCi/g % {TOTAL) LIMITS
Tritium 500 430 83-117 .
Strontium 50 .60 0.5 0.48 82-118
Thorium 228 . 028 0.1
Thorium 236 .19 2.1 0.092 84~L1&
Thorium 232 .010 8.1
Uraniuvm 233/234 .12 0.0t 0.065 85-115
Uranium 235 .16 0.01 0.050 B4-116 °
Uranium 238 W12 a.01 0.064 85-115% :
Plutonium 238 840 0.0 £.017 B3-117%
Plutonium 233/240 .037 g.or .015 83-117
... . SCAN ANALYTES
“udssium 40 o GaM
Chromiun $1 A GAM
Manganese 54 5ﬁ“ GAM
Cobalt 58 i GaM
Iron 59 ﬁ GAM
Cobait 60 U GAM
zinc 65 u Gam
Niobium 94 kB GAM
Ruthenium 103 u GAM
Ruthenium 108 u GAM
Tin 113 U anM
Cesium 134 o GAM -
Cesium 137 : 0,53: 6.024 } c.02 GEM | 0.520 6.021 192 75-125
Cerium 144 U 0.04 u GBM . B
Baropium 152 i o 002 u GaM
Buropium 154 T 0.01 U GAM
Buropium 158 4 £.02 i+ GAM
Radium 226 u 502 u ahM
Thorium 232 i+ G.Gé s GAM
Lab id TMAN
Protocol ROCKETDYNE
LTROL SAMPLES Yaersion Yer 1.0

Form DVD-LCS
Version 3.06

Page 1
SUMMARY DATA SECTION
Page 10 Report date QB/16/35




TMA/RICHMOND

REPORTTING GROUP 6119

LAB CONTROL SAMPLE, cont.

5DG g1 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id N507033-38 Client sample id Lab Control Samnle
Dept sample id Eli8-0i8 Material/Matrix 5013,

QC-LCS #24273

Lab id TMAN
: Protocol ROCKEIDYNE
Tli8 CONTROL SAMPLES Yersion Ver 1.0

Page 2 Form DVD-1LOCS
SUMMARY DATA SECTION Version 3. 06

Page 11 Reporr date Q8736795




TMA/RICHMOND

REPCRTING GROUP 6119

DUPLICATE
SDG 6119 Client Rocketdyne
Contact Ikaly E. Pittman Contract R44PJIZH4034044
DUPLICATE ORIGIRAL
Lab sasple id XS07013-20 Lab sample id NS0T013-07 Client sample id A4CM-95-0150
Dept sample id §112-020 Dept sample id 511%-007 Location/Matrix SSFL AREA 4 S0IL
Received $7/06/95 Collected 05/26/95 14:08
% moisture __ 4.8 Chain of custody id
DUPLICATE 20 ERR MDA RO QUALT - ORIGINAL 2¢ ERR MDA QUALI~ RPD 3¢ PROT
ARBLYTE pCifg  (COUNT) pCi/g pCi/g FIERS  TEST pCifg  (COUNT) pCi/g FIERS ¥ Tor LMrt
Tritium 800 500 u
Strontium 3¢ 0.041 2.5 .059 o 07
Thorium 228 0.09%4 0.1 .1 29
Thorium 230 0.080 6.1 050 32
Thorium 232 0.094 0.1 . 097 28
Uraniaum 233/234 0.048 8.0z 044 19
Uranium 235 0.012 o.0% 009 68
2.047 §.03 044 19
: 0.008 0,01 ce2 U
flutonium 23%/240 0.003 0.01 oo2 J 219
GAMMA SCAN AMALYTES
Potassium 40 0.78 . .67 33
Chromiun 51 Clos u
Manganese 54 &, 4+
Cobalt &8 R U
Iron 5% 0. u
Cobalt 60 o U
Zinc €5 T G u
Nicbium 94 003 v
Ruthenium 103 Co.05 v
Ruthenium 106 a. Z_“ o U
Tin 113 o047 - u
Cesium 134 p.65" ] o
Cesium 137 0.043 0.02 '-.-é.-."ze ¢.037 58
Cerium 144 9.2 -3 0.1 g
Europium 182 0,06, A ¢.C5 i+ -
Buropium 154 6,04 E c.o4: U -
Buropium 155 0.1 i+ .08 - U E
Lab id IMAN

Protocel ROCKEIDYNE
Version ¥ex 1.6
Form DVD-DUE

Version 3,08

Report date QRIIE/795

DUPLICATES
Page 1
sUMMARY DATA SECTION
Page 12




TMA/RICHMOND

REPORTING GROUP 6119

DUPLICATE, cont.

SDG 6119 Client Rocketgyne
Contact Fhaly E. Pictman Contract R44PIZ34034044
DUPLICRATE ORIGINAL
Lab sample id N507013-20 Lab sample id NS07013-07 Ciient sample id A4CM-95-D150
Dept sample id 6119-020 Dept sample id £31319-007 location/Matrix SSFL ARES 4 80IL
: Received §7/06/95 Collected 06/26/35 14:00
%t moisture _ 4.8 Chain of custody id
DUPLICATE 20 ERR MDA RDL CUALI~ ORIGINML R2¢ ERR MDA QUALI- RPD 3¢ PBROT
ANALYTE pCi/g {QOUNT} pCifg plifg FIERS TBST pli/g (COUNT) pCily FIERS ¥ TOT LIMIT
Radium 226 0.064 0.080
Thorium 232 ¢.16 0.14

{ QC-DUPE7 24275

é Lab id TMAN

Provecol ROCKETDYNE

version Ver 1.0
Form DWVD~BUP

DUPLICATES
Page Z
SUMMARY DATA SECTION
Page 13

Version 3.08

Report date 08/1£/95




TMA/RICHMOND

REPORTING GROUP 6119

DATA SHEET

SDG g113

Contact Italy E. Pittman

Client Rotketdvne

Contract R44PJ794034044

L.ab sample id NS070313-01

Client sample id 24CM-85-014

4

Dept sample id £119-0901 Location/Matrix SSFL ARER 4 S0IL
Received 07/06/95 Collected 06/20/95 14:00
% molsgture _17.0 Chain of custody id
RESULT 2¢ ERR RDL QUALIL -

ANALYTE CAS NO pCi/g {CoUNT) pCi/g FIERS TEST
Thorium 228 .10 0.1 TH
Thorium 230 14269%-€63-7 0.22 0.3 TH
Thorium 232 T740-28-1 0.094 0.1 TH
Uranium 233/234 11-08-5 ¢.13 0.61 U
Uranium 235 14117-96-1 ¢.021 0.01 [+
Uranium 238 T440-61-1 ¢.12 0.01 U
Lab id TMAN
Protocol ROCKETDYNE
DATA SHEHEETS Version Ver 1.8
Page L Form DVLD-DS
SUMMARY DATA SECTION Version 3Z.06
Report date 08/16/35

Page 14




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET

SDG 6119 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NS$7013-02 Client sample id A4CM-95-0145
Dept sample id £118-002 Location/Matrix SSFL AREX 4 SOI1L
Received 07/06/95 Collected 06/20/95 14:00
% moisture _17.9 Chain of custody id
RESULT 20 ERR MDA RDL QUALI~
ANALYTE CAS NO pCi/g  (COUNT) pCitg pCity FIERS  TEST
Thorium 228 0.12 0.1 TH
Thorium 230 14269-63-7 0.3¢ 0.1 TH
Thorium 232 T7740-28-1 0.11 0.1 TH
Uranium 233/234 11-08-5 0.11 0.01 14
Uranium 235 143117-86-1 0.013 0.0z1 U
Uranium 238 7440-61-1 4.1¢0 0.01 32
Lab id TMAN
Protocel ROCKETDYNE
DATA SHEETS Version Ver 1.0
Page 2 Form DVL-BS
SUMMARY DATA SECTION Version 3.06
Page 1% Report date 08/16/9%




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET

SDG 6119 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ04034044
Lab sample id N5S070313-03 Client sample id A4CM-35-0146
Dept sample id £119-003 Location/Matrix SSFL AREA 4 SCIL
Received 07/06/95 Collected 06/21/95 13:00
% moisture _10.0 . Chain of custody id

RESULT 2¢ ERR RDI,
ANALYTE CAS NO pci/fg (COUNT) pCi/g
Thorium 228 0.1
Thorium 230 14263-63-7 0.1
Thorium 232 7740-29-1 0.1
Uranium 233/234 11-08-5 0.01
Uranium 235 14117-96-1 0.01
Uranium 238 7440-81~-1 0.01

Lab id THMAN
Protecol ROCKETDYNE

" DATA SHEETS Version Ver 1.0

Fage 3 Form DVD-DS
SUMMARY DATA SECTION Version 3,08

Page 16 Report date 0B/1€/95




TMA/RICHMOND

REPORTIRG GROUP 6119

DATA SHEET

EDG

Contact

Lab sample id
Pept sample id
Received 07/06/85

¥ moisture

Italy E. Pittman

Contract R44PJIZ94034

Client Rocketdvne

044

K507013-04
£119-004

Client sample id A4CM-95-014

2

Location/Matrix SSFL AREA 4

S501IL

Collected 06/21/85 13:00

Chain of custedy id

RESULT 20 ERR

ANALYTE CAS NO pCi/g {COUNT}
Thorium 228 0.13
Thorium 230 14269637 0.11
Thorium 232 7740-29~1 0,12
Uranium 233/234 11-08-5 0.068
Uranium 235 141317-96-1 0.015
Uranium 238 7440-61-1 0.069
Lab id TMAN
Protocol ROCKETDYNE
DATA SHEETS Version Ver 1.0
Page 4 Form DYD-DS .

SOMMARY DATAR SECTION

Page 17

Version 3.06

Report date 08/16/95




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET

$DG 118 Client Rocketdyme
Contact Italy E. Pittman Contract R44PJZ34034044
Lab sample id NS07013-05 Client sample id A4CM-95-0148
Dept sample id £3119-005 Location/Matrix SSPL AREX 4 501L
Received 0£7/06/95 Collected 06/22/95 11:00
¥ moisture 8.3 Chain of custody id

RESULT 2¢ ERR QUALI~
ANALYTE CAS NO pCi/g  (COUNT) FIERS TEST
Thorium 228 .22 TH
Thorium 230 1426%-63~7 0.17 TH
Thorium 232 7740-29-1 0.20 TH
Uranium 233/234 11-08-5 0.08¢ U
Uranium 235 14117-96-1 0.017 U
Uranium 238 7440-61-1 ¢.086 13
5
Lab id TMAN
Protocol ROCKETDYNE
DATA SHEETS Version VYer 1.0
Page & Form DVD-DS
SUMMARY DATA SECTION Versgion 3.06
Page 18 Report date 08/16/9%5




TMA/RICEMOND
REPORTING GROUP 6119

DATA SHEET

SDG 6119 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ34034044
Lab sample id N507013-06 Client sample id A4CM-95-0149
Dept sample id §119-006 Location/Matrix SSFL AREXA 4 S01L
Received 07/06/95 Collected D6/22/35 11:00
% moisture 8.8 Chain of custody id

RESULT 2¢ ERR QUALI -
ANALYTE CAS NO pCi/g {COUNT) FIERS TEST
Thorium 228 0.14 TH
Thorium 230 14269-63-7 0.12 TH
Thorium 232 T740-28-1 0.13 TH
Uranium 233/234 11-08-5 0.060 o)
Uranium 235 14117-96-1 0.013 U
Uranium 238 7440-61-1 0.064 U
f Lab id IMAN
: Protocol ROCKETDYNE
DATA SHEETS Version Ver 1.0
Page & Form BVD-DS
SUMMARY DATA SECTION Version 3.06
Page 13 Report date $8/16/95




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET

Client Rocketdyne
Contract R44PJ¥S4034044

SDG £113
Contact Italy E. Pictman

Client sample id A4CM-35-0150
Location/Matrix SSFL AREA 4 S01IL

Collected 06/26/95 14:00

Chain of custody id

Lab sample id NS070313-07
Dept sample id £11%-007

Received Q7/068/95

¥ moisture 4.8

RESOLT 2¢ ERR MDA RDL QUALI~
ANALYTR CAS NO pci/g  {COURT) pCi/g pCi/g FIERS 'I'EST
Tritium -~ 870 560
Strontium 5S¢ 100%8-97-2 0.059 0.5 SR
Thorium 228 0.10 0.1 TH
Thorium 230 14269-63-7 0.090 0.1 TH
Thorium 232 7740-29-1 0.097 c.1 TH
Uranium 233/234 11-08-5 0.044 0.01 U
Uranium 238 14117-96-1 ¢.009 0.01 U
“ieanium 238 7440-81-1 0.044 6.01 U
i 13981-16~3 0.002 0.01 PU
Plutonium 239/240 10-12-8 0.002 0.01 PO
GAMMA SCAN ANALYTES
Potassium 40 0.67 GAM
Chromiun 51 i GAM
Manganese 54 sl GAM
Cobalt 58 g GAM
Iron 5% ‘U GaM
Cobalt 60 ] GAM
Zinc 6% el GAM
Nicbium 94 U GAM
Ruthenium 103 0 GAM
Ruthenium 10§ T GAM
Tim 113 i GAM
Cesium 134 o ke GAM
Cesium 137 g, 20 0.037 0.02 Gam
Cerium 144 U 0. 4} GaM
Europium 152 g g.05 U GAM
Buropium 154 L 0.04 u GaM
Europium 155 g 0.08 U GAM
Lab id IMAN
Frotocol ROCKETDYNE
DATA SHEBRTS Version Yer 1.0
Page 7 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 20 Report date 08/185/95




TMA/RICHMOND
REPORTING GROUP 6119

DATA SEEET,

cont

SDG £113

Client Rocketdyne

Contact Italy B, Pit

Lman Contract R44PJZI40340G44

Lab sample id N507013-07

Client sample id AR4CM-395-0150

Dept sample id £1319-007 Location/Matyix SSFL ARER 4 SoIL
Received £07/06/9% Collecred 06/26/85 14:00
% moisture 4.8 Chain of custody id
RESULT 2¢ ERR MDA RDL, QUALI -
ANALYTE CAS RO pli/g {COUNT) pCi/g pCi/g FIERS  TEST
Radium 226 8.060
Thorium 232 0.14

. DATA SHEETS
Page 8
SUMMARY DATAE SECTION
Page 21

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Yer 1.8
VD -Dg

3. 08
0B/16/9%




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET

SDG 6118

Client Rocketdyne

Contact Italy E. Pittman

Contract R44PJIZ54034044

Lab sample id N507013-08

Client sample id A4CM-95-0151

Page 22

Dept sample id £113-008 Location/Matrix SSFL AREA 4 S01L
Received 07/06/95 Collected 06/26/95 14:00
% moisture _13.2 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS WO pCifg  (COUNT) pCi/g pCifg FIERS TEST
Tritium o320 500 H
Strontium 90 10098-97-2 4.051 0.8 SR
Thorium 228 0.068 0.1 TH
Thorium 230 14269-63-7 0.058 0.1 TH
Thorium 232 TT40-29-1 0.067 0.1 TH
Uranium 233/234 11-08-5 0.032 G.03 U
Uranium 235 143117-56-1 0.008 0.01 U
SFeanium 238 7440G~-61-1 Q.033 0.61 U
t ;.tonium 238 13981-16-3 0.002 0.01 PU
~lutonium 238/240 10-12-8 0.006 0.01 PO
GAMMA SCAN ANALYTES
Potassium 40 0.68 o GAM
Chromiun 51 g7 GAM
Manganese 54 ;U i GAM
Cobalt 58 U GaM
Iron %9 .. GAM
Cobalt €0 u GAM
Zinc 65 T Gam
Nicbium 94 o GaMm
Eufhenium 103 :U__ GAM
Ruthenium 106 3 o GAM
Tin 113 e 1 GAM
Cesium 134 N U GAM
Cesium 137 i 0.050 SRR .02 GAM
Cerium 144 Y 0.2 U GAM
Europium 152 o - I 0i07 U GaM
Europium. 154 '_ﬂ- 004 U GAM
Europium 15% u 0.09 U GAM
Lab id TMAN
[ Protocol ROCKETDYNE
"'-BATA SHEETS Version Ver 1.0
Page 9 Form DVD-DS
SUMMARY DATA SECTION Version 1. 06
Report date 08/316/95




TMA/RICHMOND

REPORTING GROUP 6119

DATA SHEET, cont

SDG §£119 Client Rocketdvne
Contact Iitaly B. Pittman Contract R44PJZ34034044
Lab sample id N507013-08 Client sample id A4CM-95-0151
Dept sample id £119-008 Location/Matrix SSFL ARER 4 SOIL
Received 07/06/95 Collected £6/26/95 14:00
% moisture _3131.2 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/fg {COUNT} pCi/g pCi/g FIERS TEST
Radium 226 0.067
Thorium 232 0.14

DATA SHEETS
Page 10
SUMMARY DATA SECTION
Page 23

Lab id TMAN
Protocol ROCKETDYNE
Vergion Ver 1.0
Form DVD-DS
Version 3,06

Report date £8/16/55




TMA/RICHMOND
REPORTING GROUP 6113

DATA SEHEET

Client Reocketdyme
Contract R44PJZ34034044

SDG 6119
Contact Italy E. Pittman

Client sample id A4CM-95-0152
Location/Matrix SSFL AREA 4 S01L
Collected Q06/26/95 14:00

Lab sample id NS070313-08%
Dept sample id 6119-003

Received 07/06/9%

% moisture 8.5

Chain of custody id

GAMMA SCAN ANALYTES
Potassiuom 490
Chromiun 51
Manganese 54
Cobalt 58
Irxen 59
Cobalt 60
Zinc 65
Kiobium 94

| Ruthenium 103
Ruthenium 106

u

RESTLT 20 ERR RDL:
ANALYTE CAS RO pCifg  {COUNT) pCi/g
C Tritium
Strontium 90 10098-57-2 0.5
Thorium 228 0.1
Thorium 230 14269-63-7 0.1
Thorium 232 7740-29-1 0.1
Uranium 233/234 11-08-5 0.01
Uranium 235 141317-96-1 0.01
T -anium 238 7440-61~1 .01
atonium 238 13981-16-3 0.01
Plutonium 239/240 10-12-8 0.01

s
-

Tin 113 GAM
Cesium 134 i GAM
Cesium 137 0. 025 0.011 o.02 GAM
Cerium 144 T 0.08 T GaM
Europium 152 u 0.03 47 GAM
Europium 154 U G.02 U GaM
Europium 155 g G.07 T GAM
Lab id TMAN
Protocol ROCKETDYNE
DATA SHEETS Versicn Ver 1.0
Page 11 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 24 Report date £E/16/35




TMA/RICEMOND
REPORTING GROUP 6119

DATA SHEET, cont

SDG 8339

Client Rocketdvne

Contact Italy E. Pit

tman Contract R44PJZ54034044

Lab sample id N50£7413-09

Client sample id A4CM-35-03152

ANALYTE Cas mNO

pCi/lyg (COUNT)

pCi/g pCi/fg

Dept sample id §112-008 Location/Matrrix SSFL AREA 4 SOIL
Received 07/06/95 Collected 0£/26/95 14:00
% moisture 8.5 Chain of custody id
RESULT 2 ERR MDA RDL QUALI-

FIERS TEST

Radium 226
Thorium 232

0.034
g.088

DAT2Z SHEETS
page 12
SUMMARY DATA SECTION
page 25

Lab id
Protocol
varsion
Form
Vversion
Report date

MR
ROCKETDYNE
Yer 1.8
DVo-DS
3.08
G8/16/85




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET

SDG 6119 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJ784034044
Lab sample id N507013-10 Client sample id B4CM-85-0153
Dept sample id £119-01¢ Location/Matrix SSFL AREA 4 S0IL
Received 07/06/95 Collected 06/26/95 14:00
% moisture 9.2 Chain of custedy id
RESULT 20 ERR MDA RDL QUALT -
- BNALYTE CAS WO pCi/g {COUNT} pCi/g pCi/g FIERS  TEST
Tritium 440 500
Strontium 30 10088-97-2 0.071 ¢.5
Thorium 228 0.11 0.1
Thorium 230 14269-63-7 0.099 0.1
Thorium 232 7740-29-1 .11 a.1
Uranium 233/234 11-08-5 ¢.0850 0.01
Uranium 235 14117-96-1 0.010 0.0%
7440~-61-1 0.050 0.01
. 13981-16-3 0.006 .01
“lutonium 239/240  10-12-8 6.007 0.01
GAMMA SCAN ANALYTES =
Potassium 40 g 0.5%
Chromiun 51 u
Manganese 54 20U
Cobalt 58 U
Iron 59 A
Cobalt 60 o
Zinc 65 T
Nicbium 54 A7
Ruthenium 103 U
Ruthenium 106 U
Tin 113 B
cesium 134 L
Cesium 137 0.9 0.039 . 0.02
Cerium 144 U 01 T GAM
Europium 152 U G.05 U GAM
Eurcpium. 154 U G.03 3 GAM
Europium 155 U 55 u GAM

Lab id TMAN
Protocol ROCKETDYNE

DATA SHEETS Version Ver 1.0
Page 13 Form QVD-DS
SUMMARY DATA SECTION Version 1.08
Page 26 Report date 08/16/935




TMA/RICHMOND

REPORTIRG GROUP 6118

Lab sample id N507013-10

Ciient sample id

DATA SHEET, cont
SDG 6118 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJZ24034044

A4ACM-95-0153

Dept sample id £119-010 Location/Matrix SSFL AREA 4 SOIL
Received 07/06/9% Collected 06/26/95 14:00
% moisture $.2 Chain of custody id
RESULT 20 ERR MDA RDIL, QUALI-~

ANALYTE CAS WO pCi/g  (COUNT) pCi/g pti/g FIERS  TEST
Radium 226 0.052
Thorium 232 0.12

DATA SHEETS
Page 14
SOMMARY DATA SECTION
Page 27

Lab id
Protocol
Version
Form
Version
Report date

fl

TMAN

AEEN
ROCKETDYNE

Ver 1.8
CVD-DS
.06
08716/9%

[ —



TMA/RICHMOND

REPORTING GROUP 6119

DATA SHEET

SDG 6119

Contact Itaiy E. Pittman

Client Rocketdvne

Contract R44PJZ34034044

Lab sample id ¥N507013-13

Client sample id A4CM-95-0154

SUMMARY DATA SECTION
Page Z8

Report date

Dept sample id §119-011 Location/Matrix SSFL _AREX 4 S0IL
Received 07/06/3%8 Collected 06/26/95 14:00
¥ moisture 5.6 Chain of custody id
RESULT 20 ERR MDA RDL QUALX ~
ANALYTE CAS NO pCi/g  (COUNT) pCifa  pti/g PFIERS  TEST
S Tritium 610 500 H
Strontium 90 10098-97-2 0.075 0.5 SR
Thorium 228 0.070 0.1 TH
Thorium 230 14269-63-7 0.066 0.1 TH
Thorium 232 7740-29-1 0.661 0.1 TH
Uranium 233/234 11-08-5 0.048 0.01 U
Uranium 235 14117-96-1 0.014 0.03 U
Teeanium 238 7440-61-1 0.047 0.01 U
. onjum 238 13981-16-3 0.003 0.01 PU
slltonium 239/240 10-12-8 0.002 0.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.43 GAM
Chromiun 53 GAM
Manganese 54 3 GAM
Cobalt 58 S0 GAM
Iron 59 0 GAM
Cobalt &0 T GAM
Zine 65 9 GAM
Niobium 94 o GAM
Ruthenium 103 : 0 GAM
Ruthenium 106 i oiL GAM
Tin 113 i 0.02; GAM
Cesium 134 S < 0.02: GAM
Cesium 137 0,51 0.023 i 0.02 GaM
Cerium 144 U 0.09. 15 GAM
Buropium 1852 ] dyﬁsij U GAM
Europium 154 g 002" g GAEM
Buropium 185 g a.ds U GAM
Lab id TMAN
: Protocol ROCKETDYRE
. JBTA SHEETS Version Ver 1.0
Page 1% Form DVD-T5
Version 3_.06

g8/16/95




TMA/RICHMOND

REPORTING GROUP 6119

DATA SHEET, cont

SDbG £119 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id N507013-11 Client sample id A4CM-95-0154
Dept sample id £311%-0311 Location/Matrix SSFL ARER 4 S0IL
Received £7/06/85 Collected 06/26/95 14:00
% moisture 5.6 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS KO pCifg  (COUNT) pli/g pti/y FIERS TEST
Radium 226 0.034
Thorium 232 0.0%2
f Lab id TMAN
Protocol ROCKETDYNE
DATA SHEETS Version Ver 1.0
Page 16 Form D¥VD-DS
STMMARY DATA SECTION Vergion 3.06
Page 29 Report date (8/316/3%




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET

8SDG £118 Client Rocketrdyme
Contact Itajy E. Pittman Contract R44PJZ54034044
Lab sample id N507013-12 Client sample id A4CM-95-015%
Dept sample id 6119-012 Location/Matrix SSFL AREA 4 SOIL
Received 07/06/95% Collected 06/27/95 13:30
% moisture _14.5 Chain of custody id
RESULT 20 ERR MDA R QUALL -
ANALYTE Cas KO pCi/g  (COUNT) pCi/g  pCi/g FIERS TEST
Tritium 500 u H
Strontium 90 10058-97-2 0.5 u SR
Thorium 228 0.1 TH
Thorium 230 14269-63~7 0.1 TH
Thorium 232 7740-2%~1 0.1 TE
Uranium 233/234 11-08-5 g.01 u
Uranium 235 14137-96-1 0.01 ko]
Uranium 238 7440~-61~1 .01 o
/7 tonium 238 13981-16-3 6.01 © BU
“vistonium 239/240 10-12-8 0.01 J PU
GAMMA SCAN ANALYTES
Potassium 490 GAM
| Chromiun 51 U GAM
Manganese 54 U GaM
Cobalt 58 U GAM
Iron 59 U GAM
Cobalt 60 U GAM
Zinc 63 Ul GAM
Niobium 94 54 GAM
Ruthenium 103 o GaM
Ruthenium 106 U GAM
Tin 113 u GAM
Cesium 134 u . GAM
Cesium 137 0.090- 0.0l . 0.02 - caM
Carium 144 u 0.1 g GAM
Europium 152 U 0.05 3 GAM
Europium 154 53 ' 0.03 U GAM
Europium 155 U 0.07 U GAM
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version VYer 1.0
Page 17 Form DVDR-DS
SUMMARY DATA SECTION Version 3.06
Page 30 Report date 08/16/95







TMA/RICEMOND
REPORTING GROUP 6119

DATA SHEET, cont

SDG £318% Client Rocketdyne
Contact Italy E. Pittwman Contract R44PJZ54034044
Lab sample id N507012-12 Client sample id B4ACM-95-G15%
Dept sample id £115-0312 Location/Matrrix SSFL ARER 4 S0%TL
Received 07/06/9% Collected 06/27/95 13:38
% moisture _14.5 Chain of custody id
RESULT 20 ERR MDA RDL QUALE-
ANALYTE CAS O pCi/g {CODNT) pCi/g pCi/g FIERS TEST
Radium 226 0.051 GAaM
Thorium 232 0.10 GAM
Lab id TMLN
Protocol ROCXETDYME
iATR SHEETS Vergion Ver 1.0
Page 18 Form DV -DS
SUMMARY DATA SECTION Version )
Page 31 Report date L8/ 15/95




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET

Client Rocketdyne
Contract R44PJIZS4034044

8DG E1l8
Contact Italy E. Pittman

Labk sample id N507013-13 Client sample id A4CM-95-0156

Dept sample id §£3119-013 Location/Matrix SSFL AREA 4 S0IL
Received 07/06/395 Collected DE/27/9% 13:30
% moisture 9.0 Chain of custedy id
RESULT 2¢ ERR MDA RDL QUALY -

ANALYTE CAS NO pCi/g  (COURT) pCi/g pCilg FIERS  TEST
Tritium 470 500

Strontium 90 10098-97-2 0.063 0.5

Thorium 228 0.14 c.1

Thorium 230 14265-63-7 0.14 0.1

Thorium 232 T740-29-1 0.14 9.1

Uraniuom 233/234 11-08-5 0.057 0.01

Uranium 238 14117-96-1 ¢.014 0.01

Uxanium 238 7440-61-1 0.055 0.0x

" tonium 238 13981-16-3 0.003 0.01

sorLdteonium 239/240 10-12-8 0.00% 0.01

GAMMA SCAN ANALYTES

Potassium 40 0.50

Chromiun 51

Manganese 54

Cobalt 58

Iron 59

Cobalt 60

Zinc 6%

Niobium 94

Ruthenium 103

Ruthenium 106

Tin 113

Cesium 134 1
Cesium 137 0.0625 0.02 '
Cerium 144 o G.k e Gam :
Buropium 152 o 0.04 U GaM
Europium 154 U 0,03 U GAM
. Buropium 155 3 0,87 U GaM

ATA SHEETS Version Ver 1.0
Page 18 Porm DVD-DS

SUMMARY DATA SECTION
Page 312

Lab id TMAN
Protocol ROCKETDYNE

Version 3.0

Report date 08/16/85




TMA/RICHMOND
REPORTING GROUP 6118

DATA SHEET,

cont

SDG 81189 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NS07013-13 Client sample id A4CM-95-0156
Pept sample id €1319-813 Location/Matrix SSFL LREA 4 S01L
Received 07/06/95 Collected 06/27/95 13:30
% moisture g.0 Chain of custedy id
RESUOLT 2¢ ERR MDA RDL: QUALX -~
ANALYTE CAS NO pCi/g  (COURT) pCi/fg pCi/fg FIERS  THEST
Radium 22¢ 0.043
Thorium 232 £.10
Lab' id TMAN
i
Protocol ROCKETDYNE
. JATA SHEETS version Ver 1.0
Page 20 Form DVDR-DS
SUMMARY DATA SECTION Version 3_.046
Page 33 Report date 08/16/95




TMA/RICHMOND
REPORTING GROUPF 6119

DATA SHEET

SDG €113

Contact Italv E. Pittman

Client Rocketdvme .

Contract R44PJ794034044

Lab sample id NS07013-14

Client sample id A4CM-95-0157

SUMMARY DATA SECTION
Page 34

Report date

Dept sample id £11%-014 Location/Matrix SSFL AREAR 4 SOIL
Received 07/06/95 Collected 06/27/95 13:30
% moisture 5.7 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
| ANALYTE CAS KO pci/g {COUNT) pCi/g pCi/g FIERS  TEST
Tritium 740 500
Strontium $0 16098-97-2 0.072 0.5
Thorium 228 0.099 0.1
Thorium 230 14269-63-7 0.088 8.1
Thorium 232 7740-29-1 0.095 0.1
Uranium 233/234 11-08-5 0.050 0.01 e
Uranium 235 14117-96-1 0.012 0.01
Tanjum 238 7440-61-1 0.050 0.01 L
 “tomium 238 13981-16-3 0.002 0.01 U
atonium 239/240 i0-12-8 0.003 ¢.01 Ji
GAMMA SCAN ANALYTES e
Potassium 40 0.63 s GAM
Chromiun 51 Ui GAM
Manganese 54 "U}. GAM
Cobalt 58 U GAM
Iron 59 U GAM
Cobalt 60 U GAM
Zine 65 u- GAM
Niobium 94 : 0   GAM
Ruthenium 103 : U GAM
Ruthenium 106 L Lo GAM
Tin 113 U v GAM
Casium 134 ”ﬁ U GRM
Cesium 137 023  ©0.024 St 0.02 GAM
Cerium 144 g 011 u GaM
Europium 152 U 0.05 154 Gak
Europium 154 L% .63 U GhM
Buropium 155 U G.E o GAM
Lab id TMAN
Protocel ROCKETDYNE
OATA SHEETS Version Ver 1.8
Page 21 Form DVD-DS
Version 3.06

£8/16/95




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET,

cont

SDG £119

Contact Italy E. Pit

tman

Lab sample id HNS$7013-14

Client Rogketdvme =~~~
Contract R44PJZ294034044

Client sample id A4CM-95-0157

Dept sample id £118-014 Location/Matrix SSFL AREA 4 501l
Received 07/06/35 Collected 06/27/95 13:30
¥ moisture 5.7 Chain of custody id
RESULYT 20 ERR MDA RDL QUALX ~
ANALYTE CAS RO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Radium 226 0.054
Thorium 232 6.15
, Lab id TMAN
Protocol ROCKETDYNE
" DATA SHEETS Version Ver 1.0
Page 22 Form DVD-DS
SUMMBRY DATA SECTYON Version 3,06
Page 35 Repore date 08/16/95




TMA/RICHMOND
REPORTING GROUP 6119

DATA SEEET

SDG 6119 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NS507013-15% Client sample id A4CM-95-01358
Dept sample id 6£119-015 Location/Matrix SSFL ARE2 4 S0IL
Received D7/06/9% Collected 06/27/95 13:30
% moisture 5.1 Chain of custody id

RESULT 20 ERR

ANBLYTE CAS NO pCi/fg  (COUNT) pCi/g FIERS 'TEST
Tricium 780 500 H
Strontium 9§ 10088-97-2 0.080 0.5 SR
Thorium 228 0.12 6.1 T8
Thorium 230 14269-63-7 0.11 0.1 TH
Therium 232 7740-29-1 0.12 0.1 TH
Uranium 233/234 11-08-5 0.058 c.01 U
Uranium 235 314117-96-1 0.011 0.01 u
andum 238 7440-61-1 0.061 0.01 S o
. Vtonium 238 139831-16-3 0.006 0.01 T. . PU
ciutonium 239/240 10-12-8 0.004 0.0x L . PU
GAMMA SCAN ANALYTES E
Potassium 40 0.66 st GAM
Chromiun 51 Sga GAM
Manganese 54 U GAM
Cobalt S8 U, GAM
Iron 59 2 GAM
Cobalt 60 g GAM
Zinc 65 U GAM
Niobium 94 wl GaM
Ruthenium 103 55 GAM
Ruthenium 106 U GAM
Tin 113 U . GAM
Cesium 134 : u GAM
Cesium 137 0.032 S 0.02 GAM
Cerium 144 0.2 153 GAM
Euyopium 152 6.06. £ GAM
Buropium 154 0.04. U GAM
Europium 155 0.8 g GAM
! Lab id TMAN
Protocel ROCKETDYNE
OATA SHEETS Version Ver 1.0
Page 23 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 36 Report date §B/16/95




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET, cont

SDG €119 Client Rocketdyme
Contact Italy E. Pittman Contract R44PJ294034044
Lab sample id N507013-15 Client sample id A4CM-95-0158
Dept sample id 611%-015 Location/Matrix SSFL ARED 4 SOIL
Received 07/06/95 Collected 06/27/95 13:30
% moisture 5.1 Chain of custody id
RESULY 20 ERR MDA RDI QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pCifg pCi/g FIERE  TEST
Radium 226 0.05%6
Thorium 232 0.13
Lab id TMAN
R Protocol ROCKETDYNE
U DATA SHEETS version Ver 1.0
Page 24 . Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 37 Report date 08/16/95




TMA/RICEMOND
REPORTING GROUP 6119

DATA SHEET

SDG £119
Contact Italy E. Pittman

Client Rocketdvne

Lab sample id H507013-16

Contract R44PJIZ54034044

Client sample id A4CM-55-0159

Dept sample id §1138-016 Location/Matrix SSFL, AREA 4 S0IL
Received 07/06/9% Collected B8&6/27/95 13:30
% moisture Chain of custody id
RESULT 2o ERR MDA RDL QUALT ~

ANALYTE CAS KO pCi/g  (COUNT) pCi/g pCi/g FIERS ‘TEST
Tritium 770 500 H
Strontium 90 10098-97-2 0.078 a.5 SR
Thorium 228 0.090 0.1 TH
Thorium 230 14269.63-7 0.083 0.1 TH
Thorium 232 7740-259-1 0.088% 0.1 TH
Uranium 233/234 11-08-5 G.043 c.01 u
Uranium 235 14117-96-1 0.009 .01 U
™ mium 238 74406-61-1 0.044 0.01 U
;j{;onium 238 13981-16-3 0.006 o.01 PU
Piutonium 235/240 10-12-8 0.014 0.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.63 GAM
Chromiun 51 GAM
Manganese 54 . GAM
Cobalt 58 J03 GAM
Iron 59 .03 GAM
Cobalt 60 . GAM
Zinc 65 ::_ GAM
Niobium 94 Q  GAM
Ruthenium 103 .0 GAM
Ruthenium 106 2. GAM
Tin 113 Smi .03 GaM
Cesium 134 LRGI035  0.034 : GaM
Cesium 137 Lpi2en 0.032 i 0.02 GAM
Cerium 144 "”:ﬁ o 6.2 o GAM
Europium 152 M 0.08 U GaM
Buropium 154 i 0.04 U o GAM

g 0.08" U GAM

Europium 155

DATA SHEETS
Page 25

SUMMARY DATA SECTION

Page 38

Lab id THAN
Provocol ROCKETDYNE
Version Ver 1.0
Form PVD-DS
Version 3.06
Report date 08/16/95




TMA/RICEMOND
REPORTING GROUP 6119

DATA SHEET, cont

8SDG §119 Client Rocketdyne
Contact Italv E. Pittman Contract R44PJES4034044
Lab sample id N507013-316 Client sample id p4CM-95-0159
Dept gample id £1319-016 Location/Matrix SSFL AREA 4 S0IL
Received 07/06/95 Collected 06/27/95 13:30
¥ moisture 6.2 Chain of custody id
RESULT 20 ERR MDA RDL QUALX -~
ANALYTE CAS NO pCi/g {COUNT) pCifg pCifg PIERS  TEST
Radium 226 0.087
Thorium 232 0.12
Lab id TMAN __ |
SR Protocol ROCKETDYRE
" 'DATA SHEETS Version Ver 1.9
Page 26 Form DVD-DS
SUMMARY DATA SECTION Verszion 3_.06
Page 39 Report date {8/16/95




TMA/RICHEMOND
REPORTING GROUP 6119

DATA SEEET

sbG 8118 Client Rocketdyne
Contact Italy E. Pitrman Contract R44PJZ94034044
Lab sample id N507013-17 Client sample id A4CM-85-0362
| Dept sample id §1319-0317 Location/Matrix SSFL ARER 4 S0IL
Received 07/06/95 Collected 06/28/95 08:15
% moisture 5.6 Chain of custedy id

RESULT 20 ERR QUALI-
ANALYTE CAS NO pCi/g  {COUNT) PIERS TEST
Tritium 690
Strontium 90 10098-97-2 a.088
Thorium 228 0.1%
Thorium 230 14269-63-7 0.13
Thorium 232 7740-29-1 0.15
Uranium 233/234 11-08-5 0.037
Uranium 235 14117-96-1 0.008
Ursnium 238 7440-61-1 0.038
bl ondum 238 13981-36-3 D.00%
“dtenium 239/240 10-12-8 6.003
GAMMA SCAN ANALYTES
Potassium 40 0.41
Chromiun 51
Manganese 54 U
Cobalt 58 o i
Iron 59 ks : 3
Cobalt 60 Twl f
zine 65 LU :
Niobium 954 {U}f :
Ruthenium 103 i s
Ruthenium 106 ﬂﬁﬁ_- g
Tin 113 g U
Cesium 134 % R _'ZT
Cesium 137 6.042 0.016 i
Cerium 144 U S GAM
BEuropium 152 U C.e3 B GAM
Eurcpium 154 1 £.02 U GAM
U 0.04 UL GAM

. Buropium 155

Lab id TMAN
Sogo Protocol ROCKETDYNE
. JATA SHEETS version Ver 1.0
Page 27 Form DVD-DS

SUMMARY DATA SECTION Vergion 3,06
Page 40 Report date 08/16/35




TMA/RICHMOND
REPORTING GROUP 6119

DATA SHEET, cont

Client Rocketdvne

SDG 6119
Contact Italy E. Pictman Contract R44PIZ54034044

Lab sample id

NSC7013-17

Client sample id A4CM-95-0162

Dept sample id £119-017 Location/Matrix SSFL AREAR 4 SOIL
Received 07/06/3% Collected 06/28/95 08:15
% moisture 5.6 Chain of custody id
RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS TEST
Radium 226 0.031
Thoriuwm 232 0.076
. Lab id TMAN
- ?rotocel ROCKETDYNE
" DATA SHEETS Version Ver 1.0
Page 28 Form DVD-DS
SUMMARY DATA SECTION Version 1.06
Page 41 Report date (8/16/35




TMA/RICEMOND

: ' REPORTING GROUP 6119 r 1
i Test PU__ Matrix SOIL } | Client Rocketdyme |
| - sDG g118 | METHOD SUMMARY | Contract R44PJZ94034044 1
Y et Italy E. Pittmap ] PLUTONTUM, ISOTOPIC IN SOIL L 1
2 i ALPEA SPECTROSCOPY

RESULTS

LAB RAR S0P~ Pluronivm Plutonium
CLIENT SAMPLE ID SAMPLE ID  IEST FIX PLANCHET 238 239/240
Preparation batch 2781-164
A4CM-95-0150 N507013-87 §118-007 0.603 J
B4{M-95-0151 ¥507013-08 £119-008 g.026
A4OM-95-0152 N507013-09 £119-009 U
A4CM-$5-0153 NSO7013-10 6119010 ¢.023
A4CM-95-0154 N507013-11 611%-011 u
A4CM-95-0155 HN507013-12 6318-012 0.004 J
A4¢CM-95-0156 NS07013-13 £119-013 0.010
A4CM-95-0157 NSO7013-14 6119-014 0.007 J
AACM-95.0158 N5O7013-15 6119-0315 U
A4CM-95-0155 N507013-16 6119-016 0.11
A4CM-95-0162 N307013-17 6119017 U
BLK {QC IDw24274} NS07013-19 £119-019 U
108 {QC ID=24273) N507013-18 6119-018 ok
Duplicate (NS07013-07}  N507013-20 6315-020 ok u
Hominal values and limits from method RDLs (pCi/gl) 0.0 g.01
METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL- .
CLIENT SAMPLE ID SAMPLE ID TEST FIX pli/g g FAC TION 7 % mwin keV KeV HELD PREPARED YRED DETECIOR
Preparation batch 2781-164 2o prep error 5.0 ¥ Reference lLab Notebook 2781 pg. 164
A4CM-95-0150 N587013-07 40 3.00 S LT ‘1350 i 39 08/03/95 08/04 SS-045

39 08/93/9%5 0DB/G4 S5-046

;7 5up1s1 NSGT013-08 3.00

S% 7 73-0182 NS07013-09 3.00 15 08/03/95 08/04 SS-032
R4 ML95-0153 N507013-10 3.08 35 08/C3/95 08/04 55-035
AACM~25-0154 N507013-11 3.¢0 44 OGR/03/95 08/09 SS-063
A4M-95-0155 N507013-12 3.00 43 0©8/03/%% 08/09 8S-064
A4CM-35-0156 HE07813-13 3.00 43 08/03/85 08/09 SS-065
A4CM~-95-0157 N507T013-14 3.00 43 08/03/95 08B/09 §5-066
A4CM-95- 0158 NECYGL3-15 3.00 43 08/03/95 08B/09 8S-039%
AsCM-95-0159 NE07013-16 3.00 - 43 O0B/D3/95 08/0% S55-048
B4CH-95-0162 NGQ7013-17 3.80 = 42 08/03/95 0B/08 S$5-041
BLK {(QC ID=24274} N507013-19 3,900 08/03/95 08/12 88-050
LCS {QC ID=24273; N507013-18 .00 08/03/55 ©G8/10 55038
uplicate (N507013-07} N507013-20 3.6¢0 44 D8/03/9%5 08/09% SS-042
Nominal values and limits from method 0.01 2.00¢ 20-105 500 100 18¢

I 1 T 1
| PROCEDURES REFERENCE HASL, 300/PU~02 i | AVERAGES : 2 SD MDA 3.008 ¢ 5.003 i
| EP-06C Scil Preparation, rev O | [ FOR 14 SAMPLES YIELD 22 + .25

] EP-070 Soil Dissolution, rev 0 | E g
i EP-940 Plutonjum Purificatisn, rev © i

H EP-008 Heavy Elements Electroplating, rev 0 |

£ !

Lab id THAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD~CMS
versicn 3. .06

Report date 08/L6/35

METHOD SUMMARIES
Page 1
SUMMARY DATA SECTIOR
Page 42




TMA/RICHEMOND

REPORTING GROUP 6119

E
Test TH _Matrix SOInL |
SDG §138 I
|

sact Italy E. Pittman
B !

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-
SMMFLE ID  TEST FIX PLANCHET

METHOD SUMMARY

THORIDM, ISOTOPIC IN S0IL

ALFRERL SPRCTROSCOPY

Thorium 228

Thorium 230

Thorium 232

Contract R44PIII4034044

3
Client Rocketdyme =~ |
i
H

Preparation batch 2781-164

A4CM-95-0144 NS07013-01 AOR1 6119-001 3.8
R4OM-95-0245 H507013-02 £113-002 4.2
A4CM-95-0146 N507013-63 ADR1 6119-003 0.92
A4CM-25-0147 N5QT7813-04 6115-004 0.71
AGCM. 950148 NS07C13-08 6118005 1.1
AECM-95-0143 RSOT0L3~06 £€119-006 1.1
R4(M-95-015%0 N507023-07 6119-007 0.7¢
A4CM-95~0151 N5070L3-08 £119-508 0.37
R4CM-85-0152 N507013-09 £113-009 0.69
B4M-95-0153 N507013-18 £119-010 0.65
R4CM-95-0154 N507013-11 6§119-011 a.40
A4CH-95-0155 NSOT013.12 6119-012 0.69
A4CM-95-0156 N507013-13 6§119-013 0.88
R4CM-95-0157 N5G7013-14 £119-014 0.71
A4CM-55-0158 N5G7013-15 6119-015 0.69
A4CM-95-0155 NS07013-16 6119-016 0.6890
AMM-95-0162 NS0T0R3-17 6115-017 Q.48
BLE (QC ID=24274) N507T013-1% £11%-018%
ILS (QC ID=24273) NS07013-18 6115018 ok
Duplicate (NS5070%3-07)  NS07013-20 €119-020 our
Nominal values and limits from method RDLs (pCi/g) 0.1 G.1 0.1
MTTHOD PERFORMANCE
; : LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL~
o W SAMPLE ID SAMPLE YD TEST FIX  pCi/g g FAC TION % ¥ min keV KeV HELD PREPARED YZED  DETECIOR
Preparation batch 2781-164 2¢ prep error 5.0 ¥ Reference Lab Notebook 2781 pg. 164
A40M-95-0144 N5G7013-01 ADRY S057 1,00 S2074: 08/04/95 ©08/07 8S-039
R4CM-95-0145 R507013-02 : 1 1.00 08/02/95 08/02 SS5-040
A4CM-95.0146 N5G7013-03 ADRL: 1.00 08/04/9% 08/07 SS5-027
A4CM-95-0147 N507013-04 ; 1.00 08/02/95 08/03 S§85-027
AaCM-95-0148 N507013-05 1.00 08/02/95 U08/03 §5-028
AACM-95-0149 N507013-06 1.e0 08/02/9%5 08/03 SS-02%
A4CM-95-0150 NS587013-07 1.00 08/02/%5 08/03 S5-032
A4CM-95- 0151 NBGIG13-08 1.00 08/02/55 08/03 855-036
A4CM-95-0152 N507013-09 1.00 08/02/95 08/03 885039
B4CM~-§5-0153 NSQ7013-10 { 1.00 cB/foz/95 C8/03  S5-040
A4CM- 550154 NS07013-11 ST 1,00 8 08/62/95 08/03 5S-041%
AsCM-95-0155 RE07013-12 oo 100 242 c8/02/95 08/05 S$5-04%
B4CM-95-0156 NB0T013-13 ELE5T 1,00 v 39 08/02/95 08/05 S§-050
A4CM-95-0157 N507T013-14 L Q06 L 1,60 1608 41 0B/02/95 08/07 S§-028
A4CM-35-0158 N507013~-15 .06 . 1.00 “568 42 08/02/85 O0B/08B S5-D27
A4CH-85-0159 NEGT013-16 6.05 1.00 BE8 4z 08/027/8% 08/08 S5-028
ASIM-95-0182 K507013-17 6.1 1.00 641 42 08/02/%% 08/0% $8-019
BLK {QC ID=24274} N507013-19 6.07 1.00 841 98/02/85 08/0% S55-018
LS (00 ID=24373) KE070513-16 .08 1.00 568 0B/02/95 0B/0B  88-032
Duplicate (NS07013-07)  ¥S0T7013-20 8.08 1.00 532 3  0B/02/8% 08/08 $58-039
Nominal values and limits from method 0.1 1.00 20~10% 560 180
H ]
! Lab ig TMpm |
{ rotocol ROCEETIDYRE |
METHOD SUMMARIES H Version Ver 1.0 i
Page 2 i Form DVD-gME |
SUMMARY DATA SECTION H Version 3,68 |
| Report date 08/16/90 |
L 3
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Test
8DE 611

F

Matrix ZOIL

bt D

f_[»-écc Italy BE. Pirtman

TMA /RICHMOND

REPORTING GROUP €119

METHOD SUMMARY,

THORTOM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOFY

cont.

i
s
§,

Client Rocketdyme
Contract R44PJZ34034044

——

PROCEDURES EP~0Q0Q
EP-001
EP-003
EP-00B
EP-060
EP-070
EB-500

Data Entry and Document Preparation, vev @
Q.C. Preparation, rev 0

Tracing, rev ¢

Heavy Elements Electroplating, rev ¢
Soil Preparation, rev
Soil Disselution, rev O

Thorium Purification,

rev O

METHOD SUMMARIES
Bage 3
SOMMARY DATA SECTION
Page 44

F

| AVERAGES ¢ 2 $D
| FOR 20 SAMPLES
H

MDA 9.67 & g.07

YIELD 53 i 32

Lab id TMARN
Protocol ROCKEIDYNE
Yergion Ver 1.8
Porm DVD-CME
Verzion 1. .06
Report date 0B/16/95




TMA/RICHMOND
REPORTING GROUP 6119

E 13
H Test U Matrix SOIL I
| - sDG §119 |
} cact Italy E. Pittman !

N ]

ALPHA SPRCTROSCOMY

METHOD SUMMARY

URANIUM, ISCTOPIC IN SOIL

f —
| Client Rocketdyne i
} Contract R44PIZ94034044 E
{

RESULTS

LAB RAW SUF- 1: Uranium 2: Uranium 3: Uranium RESTULT RATIOS (%)
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET 233/234 235 238 1+3 20 243 20
Preparation batch 2781-164
BAOM-95-0344 NS07013-01 6119002 0.10 11 1
A4CM-95 03545 N507013-02 £119-002 0.065 11 3
A4CM-25.-0146 N507013-03 6119-003 0.038 4 2
AiCM-55-0147 NSOT0L3-04 6119-004 0.042 12 z
A4CM-95-0148 N3G7013-05 §119-00% 0.043 1z 2
A4{M-95-0149 NEQT7013-06 6119-006 4,054 ] 1
AdM-85-0150 NEOT0L3-07 §11%-007 §.032 2 1
A4¢4-95-0151 K507013-68 6119-008 0.020 12 2
A4CM-95-0152 NE0T7913-09 €119-009 0.053 i0 2
A4CM-95-0153 N507013-10 6113-010 0.031 13 2
AAM-95-0154 NERT7013-11 61:19-011 0.041 13 3
A4CM-35-0155 NS07013-12 6119-812 0.072 8 1
A4CM~-95-0156 N507023-13 6119-013 0.045 12 2
A4CHM-95-0157 NS507013-14 6119~014 ¢.033 1z 2
A4CM-95-0158 N507013-15 6119-015 G.633 10 1
A4M-95-D159 N507013-16 £119-016 0.034 g 1
A4CM-95-0162 NSeT013-17 €119-017 0.022 12 2
BLE {QC ID=24274) N507013-19 €119-019 b+
LCS {QC ID=24273) N507013-18 6119~G18 ok N
Duplicate (N$070132-07) N507013-20 €119-020 ok o2l 11 2
Nominal values and limics from method RbLs (pCi/g} g.01 0.01 0.01 100 4

Averages 100 5
11400 PERFORMANCE
Lag RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % min keV XeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-164 20 prep error 5.0 ¥  Reference Lab Notebook 1 py. 164
A4CM-95-0144 N507413-01 3,008 50 ' X005 08/02/95 08/04 SS-028
A4CM~95-0145 N50T7013-02 3.00 = : 08/02/9%5 0B/04 S$5-039
A4CM-35-~0146 N$G7013-03 3.00 - 08/02/%5 0B8/04 £85-042
AACM-95-G147 NEOT7013-04 3.00 0B/0D2/95 08/07 S55-038
A4(M-95-0148 NSQ7013-05 3.00° 08/02/95 08/0% 58-027
A4CM-95-0149 NS0T7013-06 3,00 c8/02/95 08/0% 58-029
AALM~95~0150 N507013-907 3.00 ° 08/02/95% 08/0% B8S-036
A4CM-95-0151 NSD7013-08 3.00 08/02/55 ©08/1C SS8-042
B4CM-85-0152 NSLT013-09 3.00 08/02/85 08/10 S$S8-028
A4CM-95-0133 N507013-10 3.00 08/02/%85 O0B/10 S585-029
BeCM-95-0154 NSO?013-31 3.00 0B/02/95 08/10 S$5-030
A4CM-95-0155 ¥307013-12 3.00 ¢ 68/02/95 08710 £8-032
A4CM-95-0156 NSQT012-13 3.60 f G8/52/95 08/10 85-035
A4LM- 950157 N307013-14 3.60 44 08/02/95 ©08/10 8B8-037
A4CM-95- 0158 N507613-15 3.00 47 44 O0B/GR/9S  08/10  88-027
A4 M-85 -D1EG N5070L3-26 3.00 68’ 44 O0B8/02/%% G8/120 §58-038
A4CM-~35-G162 N557013-17 3.00 54 43 08/02/85 08/iC S8-03%
BLX {QQ ID=24274) NEGT0L3-18 3.08 &85 g8/02/9% 08/1%  $5-040
LOS (QC ID=24273) NECTOL3-18 3.08 £1 D8/02/95 OBFQZ BS-042
Duplicate (NS5G7013-987) NECGT013-20 3.400 T B3 45 GE/0R2/9%5 0G8/10 58-04l
Nominal values ard limits from method 4.01 3.8¢ 18-16% 720 180 186

METHOD SUMMARIES
Page 4
SUMMARY DATZ SECTION
Page 45

Lab id ITMAN
protocol ROCKETDYNE
VYergion Ver 1.0
Form DYT-0WMD
Version 3.0&

Report date $B/16/35




TMA/RICHMOND

REPORTING GROUP 6119

. SDG §119

[
Test U Matrix SOIL ]

| METHOD SUMMARY,

[P

" cact Italy B, Pibtman |
: 1

ALPHA SPECTROSCOPY

cont.
URANIOM, ISOTOPIC IN SOIL

i
!

Client Recket e
Contract R44PIZ94034044

I

EP-080
EP-070
EP-510
EP-008

fri e s s e i g

PROCEDURES REFERENCE  HASL 300/U-04

Soil Prepararion, rev 0

S0il Dissolution, rev 0

Uranium Purificavion, zev 0

Heavy Elements Electroplating, rev 0

METHOD SUMMARIES
Page 5
SMMARY DATA SECTION
Page 46

E

| AVERAGES & 2 8D
| FOR 2¢ SAMPLES
L

MDA .01 4.02

YIELD 50

[ 23

SE—

i

z
;
;
|
!
!

Lab id
Protocol
Version
Foym
Version
Report date

TMAN
ROCKETDYRE
Yer 1.0
LN -CMS
2.08

Q8/16/595




TMA /RICHMOND

I Y REPORTING GROUP €119 r -
i Test SR, Matrix S0IL | | Cliemt Rocketdyme i
| .-  %DG 6113 i METHOD SUMMARY | Contract R44PIZ94034044 |
P/ amer Italy E. Pittman ; STRONTIUM, TOTAL IN SOIL L '
; : BETA COONTING

RESULTS

Las RAW SUP-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCEET Strontium 90
Preparation batch 2781-164
A4CM-95-0150 N507013-07 £119-007
AGCM-95-0151 N5Q7013-08 £119-008
BATM-95-0152 N507013-09 £119-009
K4CM-95-0153 N507013-10 £119-010
ACM-55-01854 NSO7C13-11 6118-011
ASCM-25-0155 N5G7013-12 6113-0312
A4CM-55-0156 N507013-13 6119-013
B&LM-55-0157 N507013-14 §119-034
A4CM-95-0158 NE07013-15 £119-015
BACM-95-015% N507013-16 6119-016
A4CM-95-0162 N507013-17 £119-017
HLK (O ID=24274} N507013-189 6139-019
LCS {QC ID=24273} NS07013-18 6119-018
Duplicate (NS07013-07)  N507013-20 6119-020
Nominal values and limits from method RDLs (pCi/g} 0.5
METHOD PERFORMANCE

LAB RAW SOF- MDA BALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION ¥ ¥ min keV KeV HELD PREPARED YZED  DETECIOR
Preparation batch 2781-164 20 prep exxor 30.0 ¥ Reference Lab Notebook 2781 pg. 164
A4CM-5§5-0150 N5C7013-07 i 697 2.00 ¢ : fiee s i 08/01/85 08/07 LBG-004

- N507013-08 : 2,00 0B/01/95 08/05 LBG-004

NS07013-0% 2.00 : ¢8/01/95 08/07 LBG-003
A 50153 N507013-10 2.00 G8/01/95 08/07 LBG-004
A4CH-95-0154 N507013-11 z.00 08/01/95 08/07 LBG-016
A4CM-95-0155 N5G7013-12 2.00 68/01/%% 08/07 LBG-01&
A4CM-95 0156 N507013-13 2.00 08/01/95 08/07 LBG-003
RICM-95-0157 N507013-14 2.00 08/01/95 08/07 LBG-004
A4CM-35-0158 N507013-15 2.00 08/01/9% 08/07 LBG-003
A4CM-95-C159 NG507013-16 2.00 08/01/95 08/0% LBG-016
24(M-95-0162 K507033-17 2.00 08/01/95 ¢8/0% LBG-01S
BLK (OC ID=24274}) NS07013-19 z.00 08/01/9% 08/08 LBG-00S
LCS {QC ID=24273} N507013-18 2.00 08/01/95 0©8/c8 LBG-016
Duplicate (NS07013-07)  NS07013-20 2.00 44 0B/01/93 08/0% LBG-003
Nominal values and limits from wethod .5 2.00 20-105 200 180
1 |13 F 1
{ PROCEDURES REFERENCE  HASL 300/8R-0%,-02 f | RVERAGES :+ 2 SD MDA __0.09 & 0.08 |
i EP-060 Soil Preparation, rev 0 I | FOR 14 SAMPLES YIELD __ 18 P 4
i EF-070 Soil Disscluricn, rev 0 | t ;
{ EP-500 Strontium-8Y,80 - Purification, rev 0 |
i !

Lab id TMAN

provocol REQCKETDYNE

Version Vexr 1.0
Porm DVD-CMS

Versicn 3.906

neport date QB/16/3%

METHOD SUMMARIES
Fage ©
SUMMARY DATA SECTION
Page 47




TMA/RICHMOND
REPGRTING GROUP €119

E METHOD SUMMARY

Test GAM _ Matzix SOIL
SD3 6119

" ‘act Italy E. Pirtman

GAMMA SCAN
GhMMA SPECTROSCOPY

[

RESULTS

CLEENT SAMPLE ID

LAR RAW SUP-

SAMPLE ID  TEST FIX PLANCHET Cesiws )37

¥
| Client Rocketdvne

| Contract R44PJIZS4034044
i,

I—

Preparation batch 2781-164

A4CM-95-0150 NSOT013-07 €119-007
B4CM-95-0151 NS07013-G8 6119008
BACM-95-0152 N507013-0% £€119-00%
A4CM-95-0153 NS07013-10 €119-010
A4(M-95-0154 NSOTOI3-21 £119-011
AGCM-55-0155 NSO7013-12 €119-012
A4CM-95-0156 REGT012-12 £119-013
A4CM=-55.0257 NSQT013-14 811%-014
A4CM-95-0158 NE07013-13 6115-015
A4CM-55-0159 N507013-16 6115-016
A4CM-85-0162 HS507013~17 6119-017
BLK {QC ID=24274) N50T013-19 6119-019
LS (QC ID=24273) N507013-18 £119-018
Duplicate (NS07013-07) N5e7913-20 &119~-G20
Nominal values and limits from method RDLs (pCi/a) 0.02

METHOD PERFORMANCE

EP-100

LB MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/fg FAC TIOR % ¥ min keV XeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-164 20 prep exrror 15.¢0 ¥ Reference Lab Notebook 2781 pg. 164
A4CM-95-0150 N507013-07 LEIETE0 ; A ; b 32 07/28/95 ©7/28 ©2,01,00
A4” " 5-p131 N507013-08 5 32 07/28/95 07/28 02,02,00
BT am0182 NS0T013-09 32 07/28/95 07/28 02,03,00
Ao - 95-0153 N507013-10 32 07/28/35 07/28 02,01,00
R4CM-95-0154 N5G7013-11 33 07/28/95 07/29 02,01,00
B4CM-95.0155 N307013-12 31 07/28/8%5 (7/28 02,02,00
R4CM-95-0156 NS07013-13 32 07/28/%% 07/2% 02,035,00
R4CH- 950157 NEOY013-14 34 07/28/95 07/31 ©2,01,00
A4CM-95-0158 N507013-15 34 07/28/95 0Q7/3) 02,02,00
AACM-95-0159 NSQ7013-16 35 ©7/28/95 08701 02,0200
AACM- 550162 NSGT7013-17 : 33 07/28/95 07/31 02,02,00
BLX (QC ID=24274) NS07013-19 0.086° 850 07/28/85 07/31 0i,01,00
LCS {QC ID=24273) N5070G13-18 T B60 : €7/28/95 08&/01 01,01,00
Duplicate {NS§07013-07} N507013-20 R LX) B 3% 07/28/9%5 07/31 JR,03,00
Fominal values and limits from method 0.02 850 700 186G
¥ 1
PROCEDURES EP-06C S0il Preparzzion, rev @ { RVERAGCES t 2 SD MDA 0.008 & H
Ge (Li} Preparation for Environmental Samples, { FOR 1 SAMPLES YIELD = i
L i

rev O

METHOD SUMMBRIES
Page 7
STUMMARY DATA SECTION
Page 48

Labk id IMAN
Protocel ROCKETDYNZ
Version Ver 1.0
Form DVD-{WS
Version 3.06

Report date 08/16/9%




TMA /RICHEMOND

f 1 REPORTING GROUP 6119 t - —
t Test H Matrix SOIL i | Client Rgoket i
| .o SDG 6119 i METHOD SUMMARY { Contract R44PJZ94034044 !
1/ 7 act Italy E. Pittman i TRITIOM-SOIL t i
W g LIQUID SCINTILLATION
RESULTS
LAB RAW SOF-
CLEENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET Tritium
Preparation bateh 2781-184
A4CM-95-0150 N5070L3-07 6119-007
ASCM-$5-0151 N507013-08 §118-008
A4CM-55-0152 NSOTGL3-09 6119009
R4CM-95-0153 N587013-10 6119-010
A4CM-95-0154 NGOT0L3-13 £119-011
A4CM-95-0155 H507013-12 £119-012
A4CM-55-0156 NS07013-13 £115-013
RACM-95-0157 N507023-14 6115014
AAOM-85-0158 NS0T013-13 §115-015
AACHM-85-0259 NSOTC13-16 §119-01§
A4CM-95-0162 N547013-17 6119-017
BLK {QC ID=24274) NEQ7013-19 £119-019
LCS {00 ID=24273) KS07033-18 6119018
Duplicate (NS07013-07)  N507013-20 611$-620
Nowinal values and limits from method RDLs {pCi/g) 500
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP PDILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
CLIENT SAMPLE ID SAMPLE ID  TEST FIX pCifg L FAC TIOR % t min keV XeV HELD PREFARED YZED  DETECTOR
Preparation batch 2781-164 2¢ prep ervor 10.0 ¥ Reference Lab NBotebook 2781 pg. 164
A4CM-95-0150 N507013-07 BB 0ol o[ R : : 8 26 07/22/%5 07/22 LSC-005
Af.TTTR-0151 N507013-08 26 07/22/95 07/22 LSC-00§
F 2 -0152 NS0T013-09 26 07/22/985 67/22 LSC-008
B4 #45-0153 N507013-10 28 07/22/%5 0©7/22 LSC-00S
A4CM-95-0154 NSO7013-11 26 07/22/95 07/22 LSC-005
A4CM-95-0155 N507013-12 25 07/22/95 07/22 LSC-pes
AGCM-95-0156 R507013-13 25 07/22/%5 07/22 LSC-005
BACM-55-0157 NS07013-14 28 07/22/9%5 07/22 LSC-0O0S
A4CM-95-0158 N507013-15 25 07/22/95 07/22 LSC-00S
AeCM-95-0159 K507013-16 26 07/22/95 07/23  LSC-005
A4CM-95-0162 N5070313-17 25 @7/22/95 07/23 L8C-008
BLK (QC ID=24274) N507013-18 07/22/98 07/22 LSC-00S
LES (QC ID=24273) N507013-18 67/22/95 07/22 LSC-0585
Buplicate (N507013-07) NS07013-20 27 07/22/95 07/23 LSC-66%
Nominal values and limits from method 500 0.9100 5¢ 180
¥ H i 1
| PROCEDURES REFERENCE  EPA $06.0; ASTM 2476-81 | | AVERAGES ¢ 2 5D MDA 800 x 500 |
| EP-060 Soil Preparation, rev 0 | { FOR 14 SBMPLES YIELD + i
i EB-870 Soil Dissclution, rev 0 i t g
| EP-211 Tritium in Scolid Samples by Azeotropic i
| Distillation, rev ¢ t
H H
Lab id THAN

Protocol ROCKETDYNE
Version Yer 1.6
Form DVD-CMS
Version 3 08
Reporr date 08/16/95

METHOD SUMMARIES
Page &
SOMMRRY DATH SECTION
Page 49




' SpE 6120 Client Rocketdvne
Contact Italv BE. Pittman Contract R44PJZ54034044

SUMMARY DATA SECTION
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Sample Summaries . . . . 1
Prep Batch Summary . . . . 3
Work Summary - . . . 4
Method Blanks . . - . 5
Lab Control Samples - . . . 7
Data Sheets . . . . g
Method Summaries . . . . 12
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SDG 6120
' raet Iraly E. Pittman

TMA/RICHMOND
REPORTING GROUP 6120

SAMPLE SUMMARY

Client Rocketdyne ==~
Contract R44PIXI4034044

LARB CHAIN OF
CLIBNT SAMPLE ID LOCATICN MATRIY  LEVEL SAMPLE ID SAS KO CUSTODY COLELECFED
A4(M-~95-0360 S8FL. AREAS WATER K507014-01 06/2%/95 313:30
AdCM-95-0161 SSFL AREAR4 WATER R507014-02 06/27/95 13:30
Methoed Blank WATER HEOT7D14-44
Lab Control Sawple WATER R507034-03

APLE SUMMARY
Page 1
SUMMARY DATA SECTION
Fage 1

Lab id TMAN
Prozecol ROCKETDYNE

Version Ver 1.9
Form DYR-CS
Version 3.06

Report date 08/15/95




8DG §129
act ltaly £ Pittman

TMA /RICHMOND

REPORTING GROUP 6120

QC SUMMARY

Client Rocketdyne =

Contract R44PJZ294034044

CHAIN OF 3 SAMPLE  BASIS DAYS SINCE LAB DEPARTMENT

OC BATCH  CUSTODY CLIENT SAMPLE ID MATRIX  MOIST AMOUNT  AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID
6120 A4CHM-95-0160 WATER 07/06/95 % N507014-01 6120-001
A4CM-95-0161 WATER o7/0€/95 9 N507014-02 612G~G032

Method Blank WATER N507014-04 6120-004

Lab Control Sample WATER NE0T014-03 6120-003

lab id TMAN
Protocol ROCKETDYVNE
«0 SUMMARY Version Ver 1.6
Page 1 Form DVD-08

SOMMARY DATA SECTION
Page 2

Version 306

Report date (8735795




TMA/RICHMOND

REPORTING GROUP 8120
DG §120 Client Rocketdyvne
atact Italy E. Pittman PREP BATCH SUMMARY Contract R44PIZI40I4044

FREPARRTION ERROR PLANCHETS ANALYZED QUALI-
TEST MATRIX METHOD BATCH 20 ¥ CLIENT MORE RE BRBIANE ICS DOP/ORIG MS/ORIC FIERS

Alpha Spectroscopy

PO WATER Plutonium, Isotopic in Water 2781-176 5.0 hY 1 1
TH WATER Thorium, Isotopic in Water 278%-176 5.0 1 3 i
U WATER Uranium, Isotopic in Water 2781-176 5.0 1 L 1
Beta Counting

5R WATER Strontium, Total in Water 2781~176 0.0 1 1 1
Gamma Scan

GAM WATER Gamma Emitters 2781-178 15.0 1 1 1
Liquid Scintillation

H WATER Trivium in Water 2781-176 ig.g 3 1 3

Duplicates and Matrix Spikes are those with original {Client}) sample in this Sample Delivery Group.
Elank and ILCS planchets are those in the game preparation batch as some Client, Duplicate or Spike sample.

) Lab id TMAN
Protocol ROCKETPYNE
Version Ver 1.0
Form DVL-PRS
Version 3.8

Repory date 98/15/95

BATCH SUMMRRY
Page 1
SUMMARY DATA SECTION
Page 3




TMA /RICHMOND

) REPORTING GROUP 6120
.. SDG §120 Client Rocketdyme
. -act Italy B, Pittman WORK SUMMARY Contract R44PIZ94034044
CLIENT SBMPLE ID LABR ShMPLE ID
LocarIon MAIRIX COLLECTED SoF-
CUSTOLY SAS no RECEIVED PLANCBET TEST FIX ANALYZED REVIEWED BY METHOD
RACM-95-G160 REC7014~-0% 6120-00% H 07/25795 O0B/G1/%S IEP Tritium in Water
SSFL ARER4 WATER 06/27/95
G7/06/95
A4CM-95-0161 NS07014-02 &€120-002 GAM 07/1%/95 08/15/95 IEP Gamma Emitters
SSFL AREA4 WATER 06/27/98 6120~002 PU 67/28/95 ©8/01/9% IEP Plutonium, Isotopic in Water
07/06/95 6120-002 SR 07/22/95 0B/03/95 IEP Strontium, Total in Water
6120~002 TH 87/27/95 08/01/95 IEP Thorium, Isotopic in Water
6120-002 U 07/26/95 08/01/%5 IBP Uranium, Isotopic in Water
Method Blank NRQT0i4-04 6120-004 GAM 07/18/85 OB8/15/95 IEP Gamma Emitters
WATER 6120-004 B g7/25/95 08/01/95 IEP Tritium in Water
6120-004 %4 08/04/95 ©8/1%/95 IEP Plutonium, Isotopic in Water
6120-004 SR 07/22/9%5 08/15/95 IEP Styrontium, Total in Watexr
6120-004 TH 07/27/9% 08/01/95 IEP Thorium, Isctopic in Water
£120-004 U 08/04/95 08/15/%5 IEP Uranium, Isctopic in Water
Lab fMontrol Sample NE07014-03 6120003 GAM 07/15%/%% 08/15/95 IEP Gamma Emitters
£ WATER §120-003 24 07/25/95 08/01/%5 IEP Tritium in Water
6120-003 U ¢7/28/85 08/01/95 IEP Plutonium, Isotopic in Water
6120-003 SR 07/22/95 08/031/9% IEP Strontciwm, Total in Water
€120-G03 TH 08/02/95 08/04/95 IEF Thorium, Isotepic¢ in Water
£120-003 u g7/28/85 0B/0D1/9% IEP Uranium, Isctopic in Water

COUNTS OF TESTS BY SAMPLE TYPE
TEST SA8 no METHOD REFERENCE CLIENY MORE RE BLANK LCE  DUP SPIXKE TOTAL
GaM Gamma Emitters ASTM 364%-85; EPA 301.1 S 1 1 3
H Tritium in Water EPA S06.0; ASTM 2476-81 1 1 1 3
ru Plutonium, Isotopic in wWater ASTM 3865-50 3 i 1 3
ERrR Strontium, Total in Water HASL 300/8R~01,-02 1 1 1 3
T8 Therium, Isotopic in Watez i 3 1 3
g Uranium, Isotopic in Water BETM 397290 i k4 1 3
i TOTALS € 8 6 18

Lab id TMAN
Protocol ROCKEIDYNE
Version Ver 1.0
Form DVD-CWS

 3K SUMMARY
Page 1
SUMMARY DATA SECTION
Page 4

Version 3.06

Report date D8/15/95




TMA/RICHMOND
REPORTING GROUP 6120

METHOD BLANK

SDG 6120 Client Rocketdvme
Contact Italy B. Pittman Contract R44PJZ94034044
Lab sample id N507014-04 Client sample id Method Blank
Dept sample id £120-004 Material/Matrix WATER
RESULT 2¢ ERR MDA RDL QUALY ~
ANALYTE CAS8 NO pCi/L {COUNT) pCi/L pCi/L FIERS TEST
Tritium 150 i 500 B
Strontium 90 10098-97-2 0.082 6.5 SR
Thorium 228 0.065 0.5 TE
Thorium 230 14269-63-7 G082 0.5 ™
Thorium 232 Tr40-29-1 0.032 0.5 TH
Uranium 233/234 11-08-5 C.063 0.5 U
Uranium 235 14117-96-1 G.0L% 0.5 U
Uranium 238 7440-61-1 0.016 0.5 4]
Plutonium 238 13981-16-3 0.008 0.1 PU
Rlutonium 233/240 10-12-8 0.012 0.1 Py
HMA SCAN ANALYTES
Jgtassium 40
Chromiun 51
Manganese 54
Cobalt S8 :
Iron 59 i
Cobalt 60 ;
Zinc 65 f s
Niobium 94 0
Ruthenium 103 an
Ruthenium 166 u
Tin 113 4 oo
Cezsium 134 féf U
Cesium 137 5 s u
Cerium 144 29; g
Europium 152 g’ o
Eurcpium 154 5 i
Buropium 155 9 g
Radium 226 7 4]
Thorium 232 20 U

Lab id TMAN

PR Protocol ROCKETDYNE

. £THOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS

SUMMARY DATA SECTION Versioti 3.06
Fage 5 Report date 08/15/95




TMA/RICHMOND
REPORTING GROUP 6120

BIL,ANK, cont.

SDG 6120

Contact Italv E. Pittman

Lab sample id NS507014-04

Client Rocketdvme
Contract R44PJES4034044

Client sample id Method Blank

Dept sample id £3206-004 Material/Matrix WATER
LAR SAMPLE TEST PLANCHET SUFFI1X ALIQUOT ANBALYZED REVIEWED BY
N507014-04 EH 6120-004 07/25/95 08/01/%5 IEP
N507014-04 SR 6120-004 07/22/95 08/15/95 IRP
N507014-04 TH 120004 07/27/95 08/01/95 IEP
N507014-04 U 6120-004 08/04/95 08/15/95 IEP
N507014-04 PO 6120004 08/04/95 o08/15/95 IEP
H507014-04 GaM 6120-004 07/19/95 08/15/9% IEP
QC~BLANK #24277
Lab id TMAN
Protoccol ROCKETDYNE
STHOD BLANKS Version Ver 1.0
Page 2 Form DVD-DS
Version 3.06

SUMMARY DATA SECTION

-

Page &

Report date

08/35/58%




TMA /RICHMOND

REPORTING GROGP 6120

LAB CONTROL SAMPLE

SDG 5128

Client Rocketdyne

Contact Italy B. Pittman

Lab sample id NS07014-03

Contract R44PIZS4034044

Dept sample id £120-003

Material/Matrix

Client sample id Lab Control Sample

HATER

ANALYTE

RESTILT 27 ERR MDA RDL QUALI-~ ADDED 20 ERR REC 3¢ LMTS PROTOCOL

pCisfL {COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L

% (TOTAL) LIMITES

Tritium
Strontium 90
Thorium 228
Thorium 230
Thorium 232
Uranium 233/234
Uranium 235
Uranium 238
Plutenium 238
Plutonium 239/240
.\ SCAN ANALYTES
issium 40

Chromiun 51
Manganese 54
Cobalt S8
Iren 59
Cobalc 60
Zine £5
Niobjium 34
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 138
Cesium 137
Cerium 144
Eurapium 152
Zuropium 154
Buropium 155
Radiuvm 228

Thoriam 232

450 500 - 190

81-119

U
_—
-
g
U
u

0.5
0.5
0.5
0.5
0.5
¢.5
0.5
c.1
0.1

O o H = o o0 o0 O

12

dgceagdagg™

.78

0.14

0.78
G.59
0.78
C.083
0.074

13

83~117

#2-3138

83-317
82-118
ga-117
84-116
85-115

111 74-126

ANTROL SAMPLES
Page 1
SUMMARY DATA SECTION
Page 7

Lab id TMAN
Protocel ROCKETDYNE

Version Ver 1.0
Form DVD-LCS
Version 3,06

Report date £8/15/95




TMA/RICHMOND

REPORTING GROUP 6120

LAB CONTROL SAMPLE, cont.

SDE 6120 Client Rocketdvne
Contact Italy E. Pittman Contract R44PI294034044
Lab sample id N507014-03 Client sample id Lab Contrel Samole
Dept sample id £120-003 Material/Matrix HATER
SUR- EREP ERR
TEST PLARCHET FIX 2¢ ¥ BANALYZED REVIEWED BY
H 6120-003 10.0 07/25/98 08/01/95 IEP
SR £120-803 18.C¢ 07/22/9% 08/01/95 IEP
tH €120-003 5.0 08/02/95 08/04/95 IEP
U §3120-003 5.0 07/25/9% 08/01/95 IEP
f=1) 6120-003 5.0 07/28/95 08/01/95 IEP
GAM 6120~-003 1$.0 07/1%/%5 08/18/%5 1EP

Gr-LCS #24276

Lab id IMAN

Protocol ROUKETDYNE

JNTROL. SAMPLES Version Ver 1.0
Bage 2 Form DVD-LES

SUMMARY DATA SECTION VYersion 3.06
Page 8§ Report 2ate $8/15/95




TMA/RICHMOND
REPORTING GROUP 6120

DATA SHEET

SD3 6120 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id N507014-01 Client sample id B4CM-95-0160
Dept sample id §120-001 Location/Matrix SSFL ARER4 WATER
Received 07/06/%5 Collected 06/27/95 13:30

Chain of custeody id

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L  {(COURT) pCi/L  pCifL  PIERS  TEST
Tritium - 150 500 B
LAB SAMPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEWED BY
N507014-01 H 6120-001 07/25/95 08/01/95 IEP

Lab id THMAN
Protecol ROCKETDYNE

- JATA SHEETS Version Vexr 1.0
Page 1 Form DND-DS
SUMMARY DATA SECTION Version 3.0§

Page % Report date §8/15/9%5




TMA/RICHMOND
REPORTING GROUP 6120

DATA SHEET

SDG 6120

Client Rocketdvne

Contact Jtaly E. Pittman

Contract R44PJZ94034044

Lab sample id N507014-02

Client sample id A4CM-55-0161

Page 10

Dept gsample id 6120-002 Location/Matrix SSFL AREAS WATER
Received 07/06/%% Collected 06/27/35 13:30
Chain of custody id
RESULT 2¢ ERR RDL QUALI -
ANALYTE CAS KO pCi/L {COUNT) pCi/L FIERS  TEST
_ Strontium 90 10098972 0.08% 0.5
Thorium 228 0.058 0.%
Thorium 230 14269-63-7 0.097 0.8
Thorium 232 7740-28~1 0.039 0.5
Uranium 233/234 11-68-5 0.067 0.5
Uranium 235 14117-86-1 0.020 0.5
Uranium 238 7440~61-1 0.050 c.5
RPlutonium 238 13981-16-3 0.007 0.1
~ . :onium 239/240 10-12-8 6.607 0.1
“MA SCAN ANALYTES
Potassium 40
Chromiuvn 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zine 6%
Nichium 94
Ruthenium 103 5
Ruthenium 108 s
Tin 113 5 s GAM
Cesium 134 B U GaM
Cesium 137 s 5 U GAM
Cerium 144 20" v GAM
Buropium 152 B 1+ GAM
Buropium 1854 5. 19 GAM
Buropium 155 g u- GEM
Radium 226 9 R GaM
\ Lab id TMAN
Protocol ROCKETDYNE
JATA SHEETS Version Ver 1.0
Page 2 Form DVD-D3S
SUMMARY DATA SECTION Version 3,086
Report date £8/15/95




DATA SHEET,

TMA/RICHMOND

REPCRTING GROUP 6120

cont

SDG gl20

Client Rocketdyne

Contact

Contract R44pI754034044

Lab gample 1¢ N507014-02

Italy E. Pittman

Client sample id B4CM-35-0161

Dept sample id §3120-002 Location/Matrix SSFL AREA4 WATER
Received 07/06/95 Collected 06/27/95 13:30
Chain of custedy id
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCifl.  (COURT) pCi/L pCi/L FIERS  TEST
Thorium 232
LAB SAMPLE TEST PLANCHET SUFFPIX ALIQUOT ANALYZED REVIEWED BY
NEOT(14-02 SE 6120-002 07/22/85 0©8/03/%5 IEP
: 014-02 TH 6120-002 07/27/95 08/01/93 1IEP
Z07014-02 U 6120-002 07/26/95 068/01/%5 IEP
NSG70614-02 PU §120-002 07/28/95 08/01/95 IEP
NS$7014-02 GAM 6120002 07/18/9% 08/15/%5 IEP
Lab id TMAN
) Protocol ROCKETRYNE
JATA SHEETS Version Ver 1.8
Page 3 Porm DVD-B$
SUMMARY DATA SECTION Version 3.06
Page 11 Report date 08715798




TMA /RICHMOND

REPORTING GROUP 6120

Test PU _ Matrix HATER

; spa g1z0 METHOD SUMMARY

Client Rocketdvne =~
Contract R44PIRS4A034044

“..utact Italy E. Pittman PLUTONIUM, ISOTOPIC IN WATER
L ALPHA SPECTROSCOPY

RESULTS

Lag RAW SUF- Plutonium Plutonium
CLIENT SEMPLE 1D SaMPLE ID TBST PIX  PLANCHETY 238 239/240
Preparation batch 2781-176
A4M-~-95-0161 NE07014-02 £120-002 u
BLE {QU ID=24277} HN507014-04 &120-004 U
LCE (QC ID=24276) NEQT014-C3 &£120-003 ok
Nominal values and limits from method RDLs (pCi/L) 0.1 0.1

METHOD PERFORMANCE

LAB RAW SOUP- MAX MDR ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE IbD SAMPLE ID TEST FIX pCifL L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
freparation batch 2781-17§ 2¢ prep exrror 5.0 ¥ Reference Lab Notebook 2781 pg. 176
ALCM-55-0161 NS07014-02 0.500 ' g 1511 31 07/24/9% 07/28 SS-003
BLK (QC ID=24277) N507014-04 0.500 1350 07/24/95 ©$8/04 S5-043
LCS,_(_QC ID=24276) N5(7014-83 0.500 = 1511 07/24/95 07/28 S$8-004
N‘w;‘-;‘-s‘.::@;l values and limits from method 0.1 0.500 20¢-105 ip0c 100 180
PROCEDURES REPERENCE ASTM 3855-90 AVERAGES + 2 §D WA 0.01 =% 2.01
Ep-040 Environmental Water Dissolution, rev 1 FOR 3 SAMPLES YIELD g1 x T
EP-940 Plutonium Purification, rev ¢
EP-008 Heavy Elements Electroplating, rev ¢
Lak id TMAN
rotocol ROCKETDYNE
J0 SUMMARIES Version Yer 1.0
Page 1 Form ZVD-CMS
SUMMARY DATA BECTION Version ;. 08
Page 12 Repors date 08/315/%5




TMA /RICHMOND

REPORTING GROUP 6120

... Ffest TH _ Matrix WATER Client Rocketdyne
[0 . sbe g1z METHOD SUMMARY Contract RA4HIZI4034044
“.i.icact Italy E. Pittman THORTUM, ISOTOPIC IN WATER
1 ALPHA SPECTROSCOPY
RESULTS
LAR RAH SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET  Thovium 228 Thorium 230  Thorium 232

Preparation batch 2781-176

A4CM-95-016% NEGT0L4-02 €L20-002 8.16 J
BLK (QC ID=24277) R507014-04 6120-004 0.18 J
LCS (08 ID=24276) N507014-03 6120-003 ok
Nominal values apd limits from method RDLg (pCi/L) 6.5 0.5 0.5
METECD PERFORMANCE
LaB RAW SUF- MAX MDA ALIQ PREP DILD- YIELD EFF COUNT FWHM DRIFT DAYS ANAT-

CLIENT SAMFLE ID SEMPLE ID TEST FIX pli/L . L FAC TION

% % min keV EeV HELD

FREPARED YZIED  DETECTOR

Preparation batch 2781-176 2¢ prep error 5.0 ¥  Reference Lab Notebeook

278) pg. 176
30

07/25/95 07/27 8§-021

AACM-9E~0161 N507014-02 0.590¢8
BLK (QC ID=2427T) NEQT014-04 ¢.500 07 f25/9% D727 85-017
LCS!(QC ID=24276} N507014-03 8.800 07/25/95 08/02 &8-028
B “wl values and limits from method 0.5  0.500 20-1190 500 100 180
PROCEDURES EP-040 Environmental Water Dissolution, rev i AVERAGES + 2 8D MDA 0.08 = Q.02
EP-9200 Thorium Purification, rev © FOR 3 SAMPLES YIELD 82 + 20
EP-008 Heavy Elements Electreplating, rev O
) Lab id TMAN
Protocol ROCKETDYNE
A SUMMARIES Version Ver 1.9
Page 2 Forsm DVD~{ME
SUMMARY DATA SECTION Version 3. 06
Page 13 Report date 0B8/15/95




TMA /RICHMOND

REFORTING GROUP 6120

_ Test U Matrix WATER Client Rocketdyne
SDG 8120 METHOD SUMMARY Contract B44PIZ94034044

L tact Iraly E. Pittman URANIUM, ISOTOPIC IN WATER
b ALPHA YPECTROSCORY
RESULTS

ILAB RAW SDpP- 1: Uranium Z: Uranium 3: Uranium RESULTY RATIOS (%)
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCERT 233/234 235 238 i+3 20 23 20
Preparation batch 2781-176
A4OM-95-0161 N507014-02 6120-002 U
BLK {QC ID=2427%T) N507014-04 120-004 a
LS {QC ID=24267) NS07014-03 6120-003 ok
FWominal values and limjrs from method RDLs {pCi/L} 6.5 0.5 0.8 100 4
Averages
METHCD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILD- YIELD EFF COUNT PWaM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID  TEST FIX pCi/L L FAC TION % % win keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-176 2¢ prep erxroxr 5.0 ¥ Reference Lab Notebook 2781 pg. 176
BACM-55-0161 N507014-02 SLel10 T p.z00 ; AL 29 O7/24/9% ©71/26 S55-030
BLK {QC ID=24277} R507014-04 R S 0.200 1006 07/24/95 08/04 S5-030
L . ID=24267) N507014-03 Vi 8.9 p.200 G 5750 07/24/95 07/25 S§S5-019
Hominal values and limits from method 0.5 0.200 30-105 300 100 180

PROCEDURES REFERENCE  ASTM 3972-90

AVERAGES z 2 $D
FOR 3 SBMPLES

MDD 0.4 £ .38
YIELD &3 * 14

EP-340 Environmental Water Dissolution, revw 1

EP-910 Uranium Purification, rev ¢

BEP-0G# Heavy Elements Electroplating, rev D
LD SIMMARIES

Page 3
SUMMBRY DIATA SECTION
Page 14

}ab id TMAN
Protocol ROCKETDYNE
WYersion Yey 1.0
Porm RYD-CME

Version .06

Report date §/15/98




TMA/RICHMOND

REPORTING GROUP 6120
_ Test SR__ Matrix WATER Client Rocketdyna
/.. sDG 6120 METHOD SUMMARY Contract R44PIZI4034044
"o Veaect Italv E. Piteman STRONTIUM, TOTAL IN WATER
' BETA COUNTING

RESULTS
LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET  Stromtium 90

Preparation batch 2781-176

A4{M-95-0261 N507014-02 6120~002
BLKX (QC 1D=24277) R5078014-04 6120-004
LCS {(QC ID=24276} NE0T7014-03 6120-003
Nominal values and limits from method RDLs {pCi/L) 0.5

METEOD PERFORMANCE

La8 RAW  SUF- MbA  ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL~
CLIENT SAMPLE ID SPMPLE Ip TEST FIX pCi/L L FAC TION % £ wmin keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-176 2¢ prep error 30.0 ¥ Refevence Lab Notebook 2781 pg. 176
A4Q4-55-0161 N507014-02 - ; 25  07/22/95 07/22 LBG-016
BLX (QC ID=24377) N507034-04 a7/22/9% 07/22 LBG-003
LCS (QC ID=24276) N507614-03 07/22/95 07/22 LBG-Gi6

N L4 values and limits Erom method 6.5 1.00 200 18¢
FROCEDURES REFERENCE  HASL 300/3R-01, 02 AVERMGES z 2 SD MDA D.09 ¢+ _ 0.01
EP-040 Environmental Water Dissolution, rev 1 FOR 3 SamMPLES YIELD 83 + s
EP-500 Strontium-89,90 - Purification, rev O
EF-51% Scrontium-89%, 90 Planchet Demoumting and Yitrium
rarification, rev ¢

Iah id IMAN
Protecel ROCKETDYNE
Version Yer 1.0
Form DVD-{ME

Vgraion 3,06

O SUMMARIES
Page 4

SUMMARY DATA SECTION
Page 15 Reporc dakbe §§/15/8%




TMA /RICHMOND

REPORTING GROUR 6120

Test GAM Matyix WATER
SDG §120 METHOD SUMMARY
‘atact Iraly T. Pittman GhMA EMITIERS
; GAMMA SCAN
RESULTS
LAB REW  SUP-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Cobalt 60  Cesium 137

Ciient Rocketdame

lontract R44PJIZY4034044

Preparation batch 2781-176

A4CM-95-0161 N&07014-02 £126-002 U
BLK {QC 1D=24277) NS07014-04 6120-004 U
LCS {QC ID=24276) N507014-03 £120-003 ok
Nominal values and limits from method ROLs {pCi/Id 5
METEOD PERFORMANCE
LAS RA¥W SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION Y t min keV KeV HELD PREPARED YZED DETECTOR
Preparation bateh 2783-176 2¢ prep error 15.0 ¥ Reference Lab Notebook 2781 py. 176
A4CM-95-0161 NS07014-02 1.00 T e 19 22 07/19/95 07/19 ©€1,0%,00
BLK {0C ID=24277) R56T014-04 1.00 ¥ 07/18/95 ©7/19 01,03,00
LTS {QC Ip=24276) NE07014-03 1.00 07/19/%% 07/19 01,02,00
i1 values and limits from method 5 1.00 400 180
PROCEDURES REFERENCE  ASTM 364%-85; EPA 901.1 AVERAGES + 2 SD MDA __ 5 + .0
EP-100 Ge{Li) Preparation for Environmental Samples, FOR 2 SAMPLES YIELD *
rev ¢
Lab id TMAN
' Protocol ROCKETDYNE
i D SUMMARIES Version ¥Yer 1.0
" page 3 Form DVD-CMS
SUMMARY DATA SECTION Version 3,08
Page 148 Report dace $8/15/9%




TMA/RICHMOND
REPORTING GROUP 6120

Test H___ Matrix WATER Client Rocketdyne
SDG 6120 METHOD SUMMARY Contract R44BJIZI4014044

atact Igaly E. Pittman TRITICM IN WATER
LIGUID SCINTILLATION

RESULTS v
Las RAW SUF-
CLIENT SAMPLE ID SAMPLE I  TEST FIX PLANCHET Tritiom

Preparation batch 2781-176

A4CH-95-0160 N507014-02 £124-001
BLEK (QC ID=24277} N507014-04 6120004
LCS {OC IR=24276) N507014-03 6120~003
Rominal values and liwits £yxom method BDLe (pCi/L) 500

METHQOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EPF COUST FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION * % min keV KeV HELD PREPARED YZED  DETECTOR
Preparation bateh 2781-176 2aq prep error 19.0 % Heference Lab Rot.eboek 2781 pg- 176
BACM-$5-0160 ) N507014-01 300" - L s 67/25/9% 07/25 LSC-00%

¢7/25/85% 07/25 LSC-005
Q7/25/9%%  01/25 LSC-00S

BLK (QC ID=24277) N567G14-04 “306°
LCS (QC ID=24276) N507014-03 L3000

values and limits from method 500 0.9100 50 180
PROCEDURES REFERENCE EbPA 906.0; ASTM 2476-81 AVERRGES ¢ 2 5D MDA 300 + o4
EP-~2148 Trivium in Water by Distillarticen, rev 0 FOR 3 SAMPLES YIELD

Lab id TMAR
Frotocol ROCKETDYNE
Version Ver 1.0

page & Form DYD-CME

SaaaRY GRTA SECTICN Version 3, 06

Page 17 Report date Q8/15/95
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SAMPO 90, 1990 PA,MN,JR. : 15-Sep-1994 14:16:581
GAMMA SPECTRUM ANALYSTIS REPORT
FOR ENV94077

Rockwell Int'l/ Rocketdyne Environmental Lab T100
Sample description: SITE SURVEY - SOIL, N137,E200 0-2"DEPTH, ENVS40077, 9/14/
Spectrum file name: ENV94077
Sample identifier : A4001
Sample size : 5.530E+02 g
Measured by :  FCD

Date of Activity Calculation : 15-Sep~1994 at 6:55:44
Collect started on :  15-8ep-1994 at 6:55:44
Collect ended on 1 15-Sep-19%4 at 8:52:41

Decay time : 0 years 0 days 0 hours ¢ minutes
Live time: 7.000FE+03 s real time: 7.017E+03 s dead time: .24 %

Calibration Files

Shape calibration requested : CL0328%4
Shape calibration used : CL032894
Created : 28-Mar-1994 11:11:55
Modified : 28-Mar-1994 11:40:16
Energy calibration requested : CLO32894
Energy calibration used : CL032894
Created : 28~Mar-1994 11:12:27
Modified : 28~Mar-1994 11:42:37
weficiency calibration requested : CL032894
Efficiency calibration used : CL0O328%4 :
Created : 28-Mar-1954 11:12:54
Modified : 28-Mar-1994 11:44:18
Last search discrimination level: 3.00
Last search FROM channel 12 T0 channel 8180
Last fitting discrimination level: 1.64
Last fit FROM channel 1 TO channel 8182
Identification energy tolerance : .70
Minimum intensity conv. factor : 10.00

Gamma reference library C:\SAMPO\LIBRARY\LIBRARY.ILF

with 38 isotopes and 191 gamma lines.
MDA library name: C:\SAMPO\LIBRARY\LIB40693.ILF 3
MDA energy tolerance: .70 keV

MDA decision limit l1~alpha: 95.00 %
MDA detection limit 1-beta: 95.00 % :

Peaked backround file: C:\SAMPO\SPECTRA\BW032894.PTF

Energy tolerance for peaked backround subtraction: .70 keVv
Threshold factor for peak areas: 1.00

Report Reviewed and /445?
Conforms to NOO1OP000028 By: Date: §25%27?%7/
& f i :




Spectrum file:

P kkkkkkkk

5o
L

number nuclide conf.value

WO b W

K-40
C5-137
T1-208T
Pb-210U
Pb-212T
Pb-214U
Bi-211A
Bi-214U
Rn—2194
Ra-223A
Ra-224T
Ac-228T
Th-227A
Th-234U

Pa-234mU

U-235

ENV94077

9742
.9954
.9787
.9981
.9988%
-9099
.9871
.6667
.9872
.9980
. 9956
9632
.9189
.9942
.9932
L9976

Date:

RADIONUCLIDE

15-Sep~1994
ANALYSIS

wwwwwwww Activity
measured

2.195E+01 4+~ 2.68%
2.132E-01 +- 4.39%
3.591E-01 +~ 4.603%
5.861F4+00 +- 6.02%
1.224E+00 +~ 3.,085%
5.978E+00 +- 1.81%
6.674E-01 +~ 34.56%
5.645E+00 +- 1.37%
7.260E~-01 +-~ 8.80%
5.014E~01 4+~ 12.24%
1.363E+00 +-~ 10.73%
1.024E+00 +~ 2.90%
6.062E-D1 +—~ 4.26%
1.308E+01 +- 4.13%
1.572E+01 +- 6.84%
8.055E~01 +~ 9,21%
7.572E+01

( pCi/g)

Time:

decay
corrected

2.195E+01
2.132E-01
3.591E-C1
5.861E+00
1.224E+00
5.978E+00
6.674E~01
5.645E+00
7.260E~01
5.014E~01
1.363E+00
1.024E+00
6.062E-01
1.308E+01
1.572E+01
8.055E-01

L

7.572E+01

REPORT

- -

8:52:41

saturation

0.0C0E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.GO00E+00
0.000E+00
0.000E+00
0.C00E+00C

0.000E+00

Flags: C = check; nuclide is a part of an underdetermined solution

kkhdkdhd



Spectrum file: ENV94077 Date: 15-Sep-1994 Time: 8:52:41

X*E%‘**************** P EAK S EARCH REPORTT khkdkhkhkkikkkhhhdhhkir
peak centroid error energy error significance
no channel channel kev keVv
1 24.14 .41 4.43 .15 .0
2 55.14 .30 12.3¢9 7 .13 3.6
3 68.53 .14 15.83 .11 5.4
4 189.59 .07 46.61 .11 10.5
5 203.73 .18 50.17 .12 3.7
6 216.27 .18 53.33 .11 4.6
7 256.11 .03 63.35 .10 25.6
8 302.08 .04 74.90 .10 24.3
9 311.13 .02 77.17 .10 34.8
10 319.98 .31 79.40 -13 4.3
11 327.00 -13 81l.16 .11 8.5
12 337.78 .10 83.87 .10 12.6
13 339.80 .28 84.38 .12 1000000.0
14 350.44 27 87.05 .12 1000000.0
15 3b2.62 .36 87.60 .13 13.4
16 362.21 .08 30.01 - 10 1il1.1
17 372.29 .10 92.54 .10 29.4
18 374.54 .21 93.10 .11 1000000.0
19 380.50 .16 94.60 .11 4.3
20 396.24 .12 98.55 .10 3.9
21 452.43 .22 112.66 11 3.9
22 576.86 <11 143.87 .10 10.0
.23 617.94 .18 154.22 .11 4.3
R ) 635.55 .23 158.65 .12 3.2
- 654 .57 .14 163.43 .11 7.0
26 743.58 .15 185.78. i1 29.3
27 745.41 .14 186.24 .11 1000000.0
28 822.03 .20 205.49 .11 5.1
29 837.48 .18 209.37 .11 6.0
30 938.11 .51 234.64 -16 1000000.0
31 943.87 .09 236.09 .10 8.0
32 954.27 .03 238.70 .10 29.8
33 963.98 .23 241.14 .12 1000000.0
34 967.76 .02 - 242.09 .10 24.8
35 1024.43 .20 256.32 -13 5.3
36 1034.73 .30 258.51 .13 4.7
37 1076.75 .15 269.46 -11 6.3
38 1079.99 .44 270.27 .15 1000000.0
39 1084.04 -19 271.29 .11 3.8
40 1096.39 .34 274.39 .13 1000000.0
41 1109.23 .28 277.62 .12 3.9
42 H 1179.79% .02 295.34 .10 42.6
43 1199.04 .10 300.17 .10 8.5
44 , 1209.23 .30 302.73 .13 3.4
45 1294.48 .22 324.14 L1 4.4
46 1310.16é .21 328.08 11 4.0
47 1317.44 .30 329.91 -13 3.1
48 1351.36 .07 338.43 .10 12.9
49 1402.26 .55 351.21 .17 10G0000.0
50 1405.56 .03 352.04 .10 52.5
81 1451.30 .56 363.53 .17 3.2
SN 1604.59 .17 402.02 11 5.5
w3 1617.14 .34 405.17 .13 3.6
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2037.99
2314.74
2326.78
2430.74
2639.26
2654.,37
2900.71
3064.49
3134.11
3170.26
3214.77
3409.43
3430.73
3633.17
3723.77
3727.45
3846.44
3863.70
3981.17
4466.40
4605.95
4936.23
5106.90
5492.26
5522.62
5587.69
5605.35
5612.95
5823.72
6016.18
6623.15
6895.75
7034.82
7366.16

.37
.15
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.05
.01
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.22
.31
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.41
+35

.22
.56
.32
.13
.01
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.23
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.11
.13
.26
2.25
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.02
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.44
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454.25
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510.78
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934.08
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1401.89
1406.32
1408.22
1461.09
1509.36
1661.60

1729.97-

1764.85
1847.96

.14
.11
.12
.13
.11
.10
.10
.11
.11
.10
.11
.13
.12
.14
.13
.10
.17
.13
.11
.10
.12
.10
.13

10
.12
.57
-11
.10
.12
.15
.12
.10
.12

L
. (]

b
CRNLWEITLUNIONMDONW WO AW

-

106000

LR

100000

W
SRS OUT RO BN 0000

iy
U WOOOH WO IWTIEAMAWNOOOUINWRMWNWO U WM

M R e L e e I I e e e . T T T S T S Y



Spectrum file:

ENV94077

hkhkkkdbkhkkkkkhkhkhhkhkkkhh ki

% -
N

peak centroid energy

-

RuwHw  SHEWHWHHBHWHW REW Ww w

v}

‘3masm v WM

no channel keV
2 55.14 12.39
12.60

3 68.53 15.83
15.78

16.46

4 189.59 46.61
46.60

5 203.73 50.17
6 216.27 53.33
7 256.11 63.35
63.38

8 302.08 74.90
74.93

9 311.13 77.17
10 319.98 79.40
11 327.00 81.16
12 337.78 83.87
84‘46

13 339.80 84.38
84.46

14 350.44 87.05%
i5 352.62 87.60
16 362.21 90.01
17 372.29 92.54
g2.51

92.96

is8 374.54 93.10
892.51

92.96

19 380.50 94.60
20 396.24 98.55
21 452.43 112.66
112.85

22 576.86 143.87
143.80

23 617.94 154.22
24 635.55 158.65
25 654.57 163.43
163.56

26 743.58 185.78
185.82

27 745.41 186.24
185.82

28  822.03 205.49
205,28

29 837.48 209,37
30 938.11 234.64
31 543.87 236.09
32 o954.27 238.70
238.70

33 963.98 241.14
34 867.76 242.09
35 1024.43 256.32

P EAK

area
counts

3.7815E+02
1.4242E+03
5.0418E+02
1.5571E+03
4.9054E+02
7.7986E+02
1.7517E+02
1.8384E+02
2.7345E+02
2.7915E+03
9.3213E+02
2.9239E+03
1.1673E+02
5.1721E+03
1.8223E+02
4.9285E+02
1.0705E+03
1.2897E+02
4.1088E+02
1.2897E+02
1.0489E+03
7.9123E+02
1.0017E+03
3.8113E+03
9.0626E+02
5.9740E+02
1.7165E+03
9.0626E+02
5.9740E+02
4.9937E+02
2.7852E+02
2.1852E+02
9.3529E+01
6.8066E+02
1.4294E+02
2.8190E+02
1.3064E+02
3.5426E+02
8.9334E+01
2.4009E+03
6.9396E+02
2.7616E+03
6.9396E+02
3.0116E+02
9.0475E+01
3.0875E+02
6.0301E+01
4.2748E+02
3.0922E+03
3.6604E+02
3.0460E+02
2.5319E+03
2.0412E+02

Date:

FI

error
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*
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B -t b bt s
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*

b

7.1
16.0
24.0
15.86
16.0
24.0

7.3
12.1
11.8
14.4

6.3
11.0

9.0
18.4
16.1

15.4

15-Sep-1994

T REPORT

background

counts
1.4324E+03
1.2344E+03

9.7348E+402

1.0429E+03
1.1140E+03
1.3978E+03

1.5838BE+03

I.5201E+03
1.4587E+03
1.4107E+03
1.3383E+03

1.3248E+03

1.2550E+03
1.2409E+03
1.1793E+03
1.1157E+03

1.1018E+03

1.0650E+03
9.6889E+02
9.4820E+02

9.0822E+02
9.1142E+02
7.9724E+02
7.6742E+02
8.0214E+02
7.9575E+02
6.1751E+02
5.6337E+02
5.2810E+02
5.1911E+02
5.0359E+02
4.8995E+02

4.8485E+02
4.5663E+02

Time:

intensity
gps

1.3506E4+01
1.3107E+01

4.9528E+00

1.0586E+00
1.4519E+00
1.1787E+01

9.8795E+00
1.6795E+01
5.6979E-01
1.4966E+4+00
3.1116E+00

1.1848E+00

2.9016E+00

2.1706E+00
2.7097E400
1.0215E+01

4.5911E+00

1.3285E+00
7.3089E~01
5.4835E~01

1.7018E+00
7.5216E~01
3.5796E~01
9.8968E~01
7.2728E+00
8.3784E+00
8.7225E~01
1.0086E+00
2.1168E-01
1.5065E+00
1.0973E+01
1.0879E+00

9.0651E+00
7.5768E-01

8:52:41

kkkkkkhdkhdhhbibhkhhtdk

error gfit
%

16.2

\D
o

- X e
F =Y ~JWO W 78] & pt (N [h]
4 L] L] . [ ] . . . L]

NNBRON 0GOU O NGB! WD

3]
~Oo O

=
W
- L] . L] .
o

L T v s
MW U 00O o NN
- * » L) -+ - * [ ] L] [
BWS OUBR W N N B RS 0 O

B pes

2.4

>

RHRER R e S
L] [ ] * - . - - * *
Wwww W W)W W W 00 b

%]

P
L] [ -

e
+
BOWVW W NNW

s s 2

I R T SR WA
. L ] [ ]
s NN

W

2.



3=

W O RHEEHW 2H =H wWERHW HE w=H =REpH=ES =1

o EHES

1034.73
1076.75
1079.99
1084.04
1096.39
1109.23
1179.79
1199.04
1209.23
1294.48
1310.16
1317.44
1351.36
1402.26
1405.56

1451.30
1604.59
1617.14
1812.74
1847.64
2037.99

2314.74
2326.78

2430.74

2639.26
2654.37
2900.71
3064.49
3134.11
3170.26
3214.77
3409.43
3430.73
3633.17

3723.77
3727.45
3846.44
3863.70
3891.17

4466.40
4605.95
4936.23
5106.30
5492.26
5522.62
55887.69
5605.35
5612.95
5823.72

6016.18
6623.15
6895.75
7034.82
7366.16

258.91
269,46
270.27
271.29
274.39
277.62
295.34
300.17
302.73
324.14
328.08
328.91
338.43
351.21
352.04
352.09
363.53
402.02
405.17
454.25
463.01
510.78
5311.01
580.28
583.30
583.24
609.41
661.78
665.58
727.43
768.55
786.03
795,11
806.28
855.16
860.51
911.33
911.28
934.08
935.00
964.87
969.20

1001.20

1001.12
1120.50
1155.53
1238.43
1281.26
1377.95
1385.57
1401.89
1406.32
1408.22
1461.09
1460.92
1509.36
1661.60
1729.97
1764.85
1847.96

2.0765E+02
4.1901E+02
2.2024E4+02
3.058%E+02
1.3315E+02
1.0456E+02
5.8329E+03
3.8035E+02
1.0327E+02
1.4370E+02
1.4680E+02
9.3844E+01
7.4769E4+02
3.678%E+02
9.6599E+03
7.7282E+01
5.1815E+01
1.9832E+02
1.1750E+02
5.0588E+01
2.0581E+02
3.7793E+02
0.0000E+00
1.0551E+02
9.9937E+02
1.0913E+02
7.1403E+03
5.1605E+02
2.2878BE+02
2.1516E+02
5.2742E+02
1.5562E+02
1.1451E+02
1.5270E+02
3.0646E+01
9.8186E+01
6.0187E+02
4.6172E+01
2.9692E+02
9.8410E+01
1.4242E+02
3.1798E+02
2.5726E+02
6.4691E+01
1.4651E+023
1.5104E+02
5.4067E+02
1.2659E+02
3.6692E+02
1.0532E+02
1.3536E+02
3.6073E+00
1.9291E+02
3.3307E4+03
2.2909E+02
1.6115E+02
6.3865E+01
2.3045E+02
1.1270E+03
1.5221E402
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4.2926E+02
4,2994E+02
4.2804E+02
4.2551E+02
4.1679E+02
4.0608E+02
3.8117E+02
3.1548E+02
3.2297E+02
3.2380E+02
3.0774E+02
3.2305E+02
3.2021E+402
2.6489E+02
2.4520E+02

2.5169E+02
2.6394E+02
2.6333E+02
2.2517E+02
2.2197E+02
2.3168E+02

1.2947E+02
1.3201E+02

1.2013E+02
1.3084E+02
1.1782E+02
1.2025E4+02
1.9430E+02
1.5247E+02
1.0689E+02
1.0569E+0Q2
1.0328E+02
1.1466E+02
1.1208E+02

9.6367E+01
9.3773E+01
9.7839E+01
9.0693E+01
9.1406E+01

1.0439E+02
1.0831E+02
1.1260E+02
8.1471E+01
5.9073E+01
4.3605E+01
3.2780E+01
3.5308E+01
3.7256E+01
4.2854E+01

2.0070E+01
2-.1530E+01
1.4271E+401
1.1007E+01
1.2151E4+01

7.7567E~-01
1.6052E+00
8.4534E-01
1.1768E+00
5.1598E-01
4.0819E~-01
2.3677E+01
1.5599E+00
4.257%E~01
6.1860E~01
6.3680E-01
4.0852E-01
3.3076E+00
1.6660E+00
4.3811E+01

2.3981E-01
9.8046E-01
5.8419E~01
2.7325E-01
1.1272E+00
2.2225E+00

6.8772E-01
6.5411E+00

4.8423E+01
3.7417E+4+00
1.6692E+00
1.7303E+00
4.5046E+00
1.3623E400
1.0150E+00
1.3744E+00
2.9420E-01
9.4905E-01
6.1605E+00

3.0934E+00
1.0260E+00
1.5188E+00
3.4018E+00
2.8171E+00

1.7394E+4+01
1.8332E+00
6.9228E+00
1.6649E+00
5.1081E+00
1.4725E+00
1.9098E4+00
5.1020E-02
2.7313E+00
4.8526E+01

2.4077E+00
1.0281E+00
2.8276E+00
1.9012E+01
2.66092E+00
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Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit
.7 = backround peak - will be subtracted from the peak above.



Spectrum file:

ENVB4077

Date:

15-Sep~1994

Time:

8:52:41

é,'se peaks were identified, but not used in the activity analysis:

number channel

2
3

55.1
68.5
302.1
311.1
320.0
327.0
337.8
339.8
350.4
352.6
362.2
372.3
374.5
380.5
396.2
576.9
745.4
822.0
1076.7
1080.0
lc84.0
1199.0
1209.2
1294.5
1310.2
1317.4
1351.4
1451.3
1617.1
2038.0
2900.7
3064.5
3134.1
3170.3
3409.4
3727.5
3846.4
5605.3
5612.9

enerqgy

12.39
15.83
74.90
77.17
79.40
81.16
83.87
84.38
87.05
87.60
90.01
92.54
93.10
94.60
98.55
143.87
186.24
205.49
269.46
270.27
271.29
300.17
302.73
324.14
328.08
329.91
338.43
363.53
405.17
510.78
727.43
768.55
786.03
795.11
855.16
935,00
964.87
1406.32
1408.22

peak intensity (gps)

6.384E+00
7.440E+00
9.824E4+00
1.679E+01
5.698E-01
1.497E+00
3.058E+0Q0
1.133E+00
2.902E+00
2.171E+00
2.710E+00
9.8785E+00
4.252E+00
1.3298+00
7.309E-0C1
1.652E+00
8.084E+00
9.314E-01
1.605E+00
8.453E~-01
1.177E+00
1.560E400
4,258E-01
6.186E~01
6.368E-01
4.085E-01
3.308E+00
2.398E-01
5.842E-01
2.222E400
1.730E+00
4.505E+00
1.362E+00
1.0153E+00
2.942E-01
1.026E+00
1.519E+00
5.102E~02
2.731E+00
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e
e
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o
o
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o
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oo
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e
-
-
o
o
e
o
oo
o
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o
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-
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o
-
o
om
.
+-
-
-
wam
-
+
e
R,

33.83%
16.96%
3.93%
3.52%
20.89%
8.59%
7.94%
14.86%
20.07%
26.41%
5.22%
7.91%
17.07%
7.82%
12.38%
7.03%
14.14%
11.78%
8.16%
11.95%
9.03%
6.41%
16.82%
11.15%
11.36%
15.51%
4.54%
16.20%
13.04%
8.45%
7.93%
5.04%
9.13%
12.68%
21.12%
29.35%
10.06%
20.43%
5.80%



Spectrum file: ENVS4077 Date: 15-Sep~1994 Time: 8:52:41

REPOCRT o ke ke ke gk ok v e e do sk ke ke

*hkkdddkkkkkkkt P E A K ASSOCIATION

nuclide peak peak peak peak
number channel energy usage

K=-40 84 5823.72 1461.09 100.00%
C5~137 60 2639.26 661;?8 100.00%
T1-208T 41 1109.23 277.62 116.99%
58 2326.78 583.30 98.10%
68 3430.73 860.51 92.90%
Ph-210U 4 188.59 46.61 100.00%
Pb-212T 32 954.27 238.70 100.00%
Pb-214U 6 216.27 53.33 92.68%
34 967.76 242.09 100.80%
36 1034.73 258.91 86.74%
40 1096.39 274.39 75.86%
42 1179.7¢% 295,34 99,19%
50 1405.56 352.04 103.70%
57 2314.74 580.28 64.03%
Bi-211A 49 1402.26 351.21 100.00%
- B1-2140 54 1812.74 454.25 134.58%
Lo 59 2430.74 609.41 109.94%
60 2639.26 661.78 100.00%
61 2654.37 " 665.58 108.15%
66 3214.77 806.28 103.20%
70 3723.77 934.08 118.17%
75 4466.40 1120.50 99.87%
76 4605.95 1155.53 106.48%
77 4936.23 1238.43 88.70%
78 5106.90 1281.26 102.26%
79 5492.26 1377.95 90.90%
80 5522.62 1385.57 60.90%
81 5587.69 1401.89 83.82%
85 6016.18 1509%9.36 105.15%
86 6623.15 1661.60 129.20%
87 6895.75 1729.97 91.94%
88 7034.82 1764.85 96.72%
89 7366.16 1847.96 82.15%
Rn-219A 52 ) 1604.59 402.02 100.00%
Ra-223A 23 617.94 154.22 105.22%
24 635.55 158.65 19.58%
Ra-2247T 33 563.98 241.14 100.00%
Ac-228T 23 617.94 154.22 105.22%
. 29 837.48 209,37 94.56%
55 1847.64 463.01 86.23%
69 3633.17 911.33 99.68%



73 3863.70 969.20 107.51%

__Th-227A 5 203.73 50.17 99,58%
] 21 452.43 112.66 147.06%
23 617.94 154.22 105.22%

30 938.11 234.64 26.37%

31 943,87 236.09 92.21%

35 1024.43 256.32 . 111.31%

Th-234U 7 256.11 63.35 92.88%
21 452.43 112.66 147.06%

Pa-234nU 74 3991.17 1001.20 100.00%
U-235 25 654.57 163.43 81.13%
26 743.58 185.78 127.53%

Flags: C = check; nuclide is a part of an underdetermined sclution

il



Spectrum file: ENVS4077 Date: 15-Sep-1994 Time: 8:52:41
f»_‘"fff‘-************************* MDA REPORT kkkdkkdkrhkkkhkhkktkdthkkhbrbkhkkt
- peak spectrum library spectrum energy full photopeak detection
# # enerqgy energy diff. activity limit
keVvV kev kev pCi/g pCi/g
BE~7
1 55 477.59 463,01 14.58 0.000E+00 1.915E-01
1.915E-01
NA-22
1 78 1274.54 1281.26 “6.72 ‘0.000E+00 3.123E-02
3.123E-02
K~40
1 84 1460.75 1461.08 -,.34 2.216E+01 2.600E-01
) 2.600E-01
CO-60
1 76 1173.23 1155.53 17.70 0.000E+00 3.396E~02
2 79 1332.51 1377.95 -45.,44 0.000E+00 2.921E-02
2.921E~02
.8B~-125
R | 4 35.46 46.61 -11.15 C.000E+OQC 1.229E+00
St 11 81.80 81.16 .64 7.239E+00 2.606E+00
3 26 176.29 185.78 -9.49 0.000E+0O0 3.216E-01
4 51 380.51 363.53 16.98 0.000E+00Q 1.446E+00
5 53 427.95 405,17 22.78 0.000E+00 7.632E-02
6 55 463.51 463.01 .50 5.513E-01 1.929E~01
7 59 600.77 609.41 -8.64 0.000E+00 1.190E-01
8 59 606.82 609.41 -2.59 0.000E+00 4.758E-01
9 80 636.15 661.78 -25.63 0.000E+00 1.664E~-01
10 61 671.66 665.58 6.08 0.000E+00 1.175E+00
7.632E~02
CE5~134
1 55 475.35 463.01 12.34 0.000E4+00 1.340E400
2 57 563.26 580.28 -17.02 0.000E+00 2.547TE~01
3 57 569.29 580.28 -10.99 0.000E+00 1.313E-01
4 59 604.66 609.41 -4.75 0.000E+0C 2.215E-02
5 65 795.76 795.11 .65 5.814E~-02 2.579E~02
& 66 801.84 806.28 ~4.44 0.000E+00 2.892E-01
7 74 1038.50 1001.20 37.30 0.000E+00 2.8653E4+00
8 76 1167.86 1155.53 12.33 0. 000E+0O 1.871E+00
123 79 1365.13 1377.85 -12.82 0.000E+00 9.186E~01
2.215E~02
CS-136
1 7 66.91 63.35 3.56 C.000E+00 3.101E-01
2 14 86.29 87.05 -, 76 0.000E+0D 4.682E~-01



St w

10
11

Cs-137

BA-133

PO SINDND WN

ot

S EU-152

HOWR I Uh WA

Ll ol

EU~154

A
CEIAD 00 I ON TS LI

109.66
153.22
163.89
176.56
273.65
340.57
507.21
818.50
1048.07
1235.34

661.64

30.63
30.87
35.00
35.80
§3.17
79.59
81.01
276.29
302.71
355.86
383.70

121.78
244,67
344.30
411.09
444.00
778.90
867.39
964.00
1085.83
1112.07
1408.08

123.07
248.04
591.70
692.50
723.30
756.70
873.20
986.30
1004.80
1274.80
1397.80

112.66

154,22

163.43
185.78
274,39
338.43
510.78
806.28
1001.20
1238.43

661.78

15.83
15.83
46.61
46.61
53.33

79.40 .

8l.16
277.62
302.73
352.04
402.02

112.66
242.09
338.43
405.17
454.25
786.03
860.51
964.87
1120.50
1120.50
1408.22

112.66
242.089
583.30
665.58
727.43
768.55
860.51
1001.20
1001.20
1281.26
1401.89

-3.00
-1.00
<46
-9.22
-.74
2.14
-3.57
12.22
46.87
-3.09

-.14

14.80

15.14
-11.61
-~10.81

-.16
.19
-.15
-1.33
-.02
3.82
-18.32

8.12
2.58
5.87
5.92
-10.25
-7.13
6.88
-.87
-34.67
~8.43
-.14

1¢.41
5.85
8.40
26.52
~-4.13
-11.85
12.69
-4.90
3.60
-6.46
~4.09

0.0C0E+00
0.000E+00
1.049E+00
0.000E+00
0.000E+CO
0.000E+CGO
0.000E+00
0.000E+00
0.000E+00
0.000E+00

2.161E-01

0.000E+00
0.000E+00
0.000E+00
0.000E+00
3.238E+00
1.142E+00
2.239E-01
0.000E+00
1.118E-01
0.000E+4+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
_0.000E+00
“0.000E+00
0.000E+00
0.000E+00
6.293E-01

0.000E+00
0. 000E+QQ
0.000E+CO
0.000E+00
0.000E4+00
0.000E+CO
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

5.199E+00
2.767E-01
3.913E-01
1.485E-01
1.726E-01
4.515E~02
1.969E+00
2.347E~02
3.458E-02
1.940E~01

2.347E-02

2.341E-02

———— - ——— - -

2.341E-02

2.666E-01
1.323E-01
3.943E-01
1.770E+00
1.870E+00
1.131E+00
8.059E~02
2.761E~01
9.339E-02
3.074E~0Q2
2.243E-01

— . e ‘e sl b -

3.074E~-02

6.290E~02
2.518E~01
7.038E~02
9.718E-01
6.429E-01
1.797E~01
6.634E~01
2.676E~0]
2.993E-01
2.437E~01
1.014E~01

6.290E-02

4.461E~02
2.931E-01
4.494E-01
1.381E+00
1.183E~01
5.915E-01
2.402E~01
2.674E-01
1.642E-01
8.792E~02
1.613E+00



12 86
A R=192
1 7
2 7
3 7
4 7
8 8
6 28
7 42
8 44
9 45
10 51
11 55
12 55
13 58
14 59
15 59
T1-208T7
1 8
2 8
3 13
4 14
5 29
3 30
7 35
-9 41
o9 56
16 58
11 63
12 66
13 68
14 70
15 73
16 75
T1-2100
1 20
2 42
3 65
Ph-2100
1 _ 4
Ph-211A
1 9
2 10
3 i6

1597.30

61.49 °

63.00

65.12

66.83
75.70
205.78
295.95
308.44
316.49
374.51
468.06
484 .54
588.60
604.40
€12.45

72.80
T74.97
84.80
87.30
211.50
233.50
252.60
277.36
510.72
583.14
763.30
821.10
860.47
827.70
882.80
109%3.90

87.00
296.00
795.00

46.52

76.86
79.29
89.60
92.40

1661.60

63.35
63.35
63.35
6€3.35
74.90
205.49
295.34
302.73
324.14
363.53
463.01
463.01
583.30
609.41
609.41

74.90°

74.90
84.38
87.05
209.37
234.64
256.32
277.62
510.78
583.30
768.55
806.28
860.51
$34.08
969.20
1120.50

98.55
295.34
795.11

46.61

77.17
79.40
90.01
92.54

~64.30

-1.86
-.35
.77
3.48

.80
.29
.61
5.71

-7.65

10.98
5.05

21.53
5.30

-5.01
3.04

-2.10
.07
.25

2.13
-1.14
-3.72
~.26
-.06
-.16é
-5,25
14.82
.04

-6.38

13.60

~26.60

~31.55
.66
-.11

-.09

~.31
-.11
~-. 41
-.14

0.000E+00

0.000E+00
2.546E+01
0.000E+0C
0.000E+00
G.000E+00
1.363E+00
3.843E+00
0.00CE+0Q0
0.000E+00
0.000E+00

‘0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
1.378E+01
4.794E+00
4,036E+01
0.000E+00
0.000E+00
0.000E+00
3.067E-01
4.827E~01
3.716E-01
0.000E+00
0.000E+CO
3.865E-01
0.000E+00
0.000E+00
0.000E+00

0.000E+00
1.449E+00
4.360E-02

6.067E+00

4.854E+02
8.998E+00
1.206E+02
1.427E+03

1.553E+00

4.461E-02

3.528E+00
1.652E+00
1.445E+00
7.909E-01
2.894E+00
5.385E-01
6.162E~-02
6.305E-02
2.289E-02
2.826E+00
3.690E~-02
6.013E-01
4.182E-01
2.344E-01
3.605E-01

—— v - —— - -

2.289E-02

1.825E+00
8.876E-01
2.014E+00
6.445E+00
1.153E+01
6.884E+00
2.891E+00
2.829E-01
9.38BE~02
2.152E-~02
1.417E+00
2.786E+01
2.0687E-01
2.180E+01
1.365E+01
7.826E+00

e sk il s bl b . .l dn

2.152E-02

5.073E-01
2.322E-02
2.2008~02

2.200E-02

1.158E+00

— — ———" —— . — - -

1.158E+00

1.728E+01
8.206E+00
1.955E+01
6.042E+01



Jowm

Pb-212T

~3 O U1 ke L) DO

Pb-214U

1
2
3
4
5
6
7
8
S
10

404.80
427.10
610.00
703.30
766.20
831.80

74.81
77.11
87.20
89.80
115.18
238.63
300.09

53.20

74.81

77.1%

87.20

89.80
141.30
205.59
241.92
258.82
274.53
295.92
324.30
351.99
462.10
480.50
487.25
511.03
580.30
7€68.40
785.95
839.03

70.83
72.87
82.50
84.90
351.10
404.80
426.90
609.30
704.30
766.40
831.80
897.30
i109.10

405.17
405.17
609.41
727.43
768.55
855.16

74.90
77.17
87.05
90.01
112.66
238.70
300.17

53.33
74.90
77.17

87.05

90.01
143.87
205.49
242.09
258.91
274.39
295.34
324.14
352.04
463,01
463.01
510.78
510.78
580.28
768.55
786.03
855.16

74.90
74.90
81.16
84.38
351.21
405,17
405.17
609.41
727.43
768.55
855.16
911.33
1120.50

-.37
21.93
.59
-24.13
~2.35
~23.36

~.09
-.06

.15
-.21
2.52
~.07
~.08

-.13
-.09
~.06
.15
-.21
~2.57

-7
-.09
.14
.58
.16
~.05
-.21
17.49
-23.53
.25
.02
-.15
~.08
-16.13

-4.07
-2.03
1.34
.52
~-.11
-.37
21.73
~-.11
-23.13
«2.15
~23.36
-14.03
=-11.40

9.511E-01
0.000E+00
5.921E+03
0.000E+00
0.000E+00
0.000E+00

5.038E+00
4.695E+00
2.246E+00
7.573E4+00
0.000E+0CO
1.244E+00
2.331E+00

6.471E+00

7.640E+00
7.8679E+00
3.824E+00
1.287E+01
0.000E+00
3.169E+02
5.928E+00
6.891E+00
7.883E+00
6.035E+00
1.512E+02
5.771E+00
0.000E+00
0.000E+00
0.000E+00
3.622E+02
9.337E+00
2.751E+02
6.107E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
4.786E+01
6.673E~01
6.959E-01
0.000E+00
6.761E+03
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

6.328E~01
1.577E+00
4.452E+01
8.283E+00
6.928E+00
1.092E+00

. — - -

€.328E-01

3.245E-01
1.671E-01
3.586E~01
1.228E+00
3.517E+00
4.428E~-02
5.228E~01

. e sl ol e e e iy S

4.428E-02

3.738E+00
4.922E~01
2.733E~-01
6.106E~01
2.086E+00
4.868E+01
1.252E+02
2.461E-01
3.288E+00
5.782E+00
9.675E~02
9.092E+01
4.567E~02
1.498E+01
6.646E+00.
4.995E+00
7.044E+01
4.922E+00
3.523E+01
2.360E+00
5.644E+00

—————————— - - - —-

4.567E-02

5.107E+00
3.037E4+00
6.900E+00
2.011E+01
1.422E-01
4.631E-01
1.203E+00
5.083E+01
5.295E+00
5.589E+00
9.263E-01
8.832E+00
2.684E+01

e T T S - S

1.422E~-01



39.8¢6
70.83
72.87
74.81
77.11
82.50
84.90
87.20
89.80
144.90
288.08
295.10
327.96
452.83
473.50
727.17
785.42
893.39
952.10
1078.62
1512.75
1620.56
1806.00

76.86
79.29
89.60
92.40
387.00
389.10
454.77
609.30
661.40
665.45
665.45
703.20
719.86
768.36
786.10
806.17
934.05
964.08
1051.96
1120.28
1133.66
1155.1¢9
1207.68
1238.11
1280.96
1377.65
1385.31
1401.50
1407.98
1509.19
1538.50

46.61
74.90
74.90
74.90
77.17
8l.16
84.38
87.05
50.01
143.87
295.34
255.34
328.08
454.25
463.01
727.43
786.03
911.33
964.87
1120.50
1509.36
1661.60

1764.85

77,17
79.40
90.01
92.54
402.02
402.02
454.25
6092.41
661.78
665.58
665.58
727.43
T727.43
768.55
786.03
806.28
934.08
964.87
1001.20
1120.50
1120.50
1155.53
1238.43
1238.42
1281.26
1377.95
1385.57
1401.89
1408.22
1508.36
1509.36

-6.75

~.0%
1.34

10.49

-17.94
-12.77
-41.88
3.39
-41.04
41.15

~-24.23
=7.57
-.19

13.16
-.34
-30.75
-.32
-.30
-.30
~.26
~-.39
-.24
-.17
29.14

0.000E+00
0.000E+00
0.000E+00
1.180E+03
1.126E+03
0.000E+00
5.743E+02
5.442E+02
1.893E+03
0.000E+00
0.000E+00
5.029E+03
2.223E+01
0.000E+00
0.000E+00
7.164E-01
3.326E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

2.346E+02
4.731E+00
6.426E+01
8.069E+02
0.000E+0QO
0.000E+00
4.198E4+00
5.134E+00
4.231E+02
5.218E+00
5.218E+00
0.000E+0Q0O
0.00C0E+00
4.506E+00
2.117E+01
5.469E+00
4.777TE+00Q
0.000E+0OC
0.000E+00
5.651E+00
C.000E+00
5.300E+00
0. 000E+00
5.718E+00
5.519E+00
6.209E+00
9.,268E+00
6.733E+00
5.388E+00
5.368E+00
0.000E+00

5.67%E+00
6.842E+01
3.758E+01
7.599E+01
4.006E+01
8.321E+01
2.413E+02
8.689E+01
3.070E+02
2.028E+02
6.203E400
8.062E+01
1.276E+01
5.934E+00
4.338E+01
1.788E-01
1.285E+00
4.187E+00
8.900E+00
3.473E+00
4.774E+00
1.044E+00
8.968E+00

———— A A el

1.788E~01

8.348E+00
4.682E+00
1.042E+01
32.416E+01
6.255E+00
5,.575E+00
6.016E+00
3.860E-02
4.584E+01
1.213E+00
1.213E+00
5.815E+00
6.476E+00
5.770E-01
8.182E+00
1.810E+00
7.781E-01
1.018E+01
1.065E+01
1.937E-01
1.327E+01
1.794E+Q0
8.684E+00
5.506E~01
1.948E+00
6.507E-01
2.941E+00
1.45%9E+00
8.686E~-01
7.842E-01
7.669E+00

[$4



Rn~220T

Ra-223A

Ra-224T

VAR o ) 0D

Ra-226U0
1

=227

85
85
86
86
87
88
89
89
89

57

12
19
20
33

26

1543.32
1583.22
1661.28
1682.99
1729.60
1764.51
1838.36
1847.44
1896.30

271.23
401.78

549.70

81.07

83.78

94.70

97.60
122.40
144.30
154.30
158.70
256.00
269.60
288.30
324.10
328.70
334.40
338.60
445.50
609.20

81.07

83.78

94.70
97.60
241.00
410.00

186.00

1509.36
1509.36
1661.60
1661.60
1729.97
1764.85
1847.96
1847.96
1847.986

271.29
402.02

580.28

81.16

83.87

94,60

98.55
112.66
143.87
154.22
158.65
256.32
269.46
295.34
324.14
328.08
338.43
338.43
454.25
609.41

81.16
83.87
94.60
98.55
241.14
405.17

185.78

33.96
73.86
~.32
22.39
-.37
-.34
-9.60
-.52
48.34

~.06
-. 24

~30.58

-.09
-.09

.10
-.95
-.14
4.83

.22

0.000E+OO
0.000E+00
4.369E+00
0.00CE+DD
6.138E+00
5.836E+00
0.000E+00
6.124E+00
0.000E+00

5.809E-01

7.257E-01

0.000E+00

4.884E-01
6.116E-01
7.460E-01
0.000E+G0O
0.000E+00
2.574E+00
6.581E~01
2.562E+00
9.250E+01

5.770E~01 |

0.000E+DO
7.558E-01
1.505E+01
0.000E+00
5.615E+00
0.000E+00
3.241E+03

6.104E+01
7.252E+01
8.113E+01
0.000E+00
1.363E+00
0.000E+00

1.084E+01

1.100E+01
4.597E+00
1.661E+D0
1.083E+01
5.401E-01
9.391E-02
7.372E+00
7.612E~01
1.346E+01

A P i i i e . A

3.860E-02

1.873E-01
2.864E~-01

1.873E-01

2.068E+0]

2.068E+01

1.758E-01
9.914E-02
2.308E-01
8.095E~01
1.540E+00
5.437E~01
3.347E-01
2.629E+00
4.627E+01
1.365E-01
1.287E+01
4.544E~01
B8.644E+00
1.975E+01
6.454E~01
1.390E+00
2.437E+01

9.914E~02

2.1978401
1.176E+01
2.510E+01
S.150E+0C]
4,727E-01
5.677E+02

- - S S~ -

4.727E-01

6.275E-01

6.275E-01



1 1l
2 12
' 20
5 24
Ac-228T
1 6
2 20
3 22
4 22
5 23
6 26
7 28
8 29
9 38
10 a7
11 48
12 48
13 53
14 55
15 55
16 56
17 57
18 62
19 63
20 63
21 64
22 65
66
i 67
25 67
26 68
27 69
28 72
29 73
30 77
31 84
32 85
33 85
34 85
35 85
36 86
37 86
38 86
39 86
40 B6
Ac-228Tw
1 22
2 25
3 27
4 28
5 35
TR 41

45

81.08
83.96
87.50
100.00
160.40

57.76
99.45
129.10
145.90
154.20
184.60
204.10
209.40
270.30
332.40
338.40
340.90
409.40
463.00
474.60
508.60
562.30
727.00
755.20
772.10
782.00
7%4.80
830.40
835.60
840.20
904.20
911.07
964.60
968.90
1247.10
1459.20
1495.80
1501.50
1556.90
1580.20

. 1587.90

1624.70
1630.40
1638.00
1666.40

141.00
174.10
191.50
199.50
257.30
279.00
321.70

81.16
83.87
87.60
98.55
158.65

53.33

98.55
143.87
143.87
154.22
185.78
205.49
209,37
270.27
329.91
338.43
338.43
405.17
463.01

463,01

510.78
580.28
727.43
768.55
768.55
786.03
795.11
806.28
855.16
855.16
911.33
911.33
964.87
96%9.20
1238.43
1461.09

1509.36 -

1509.36
1509.36
1509.36
1661.60
1661.60
1661.60
1661.60
1661.60

143.87
163.43
186.24
205.49
256.32
277.62
324.14

-.08

.09
-.10
1.45
1.75

4.43
.90
-14.77
2.03
-.02
-1.18
~1.39
.03

.03

2.49
-.03
2.47
4.23
-.01

11.59
~1.18

-17.98
-. 43

-13.35
3.55

-4.03
-.31
24.12
~19.56

-14.96

-7.13
-.26
-.27
-.30
8.67

-1.89

~13.56
~7.86

47.54

70.84

-73.70

-36.90

-31.20

~23.60
4.80

-2.87
10.67
£.26
~5.99
.98
1.38
~-2.44

1.046E+04
6.871E+02
8.568E+02
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
3.728E+00
0.000E+00
0.000E+00
1.083E+00
1.096E+00
0.C000E+00
1.346E+00
0.000E+00
0.000E+00
1.187E+00
0.000E+00
0.000E+00
0.000E+00
1.060E+01
0.000E+00
0.000E+CO
0.C000E+00
1.024E+00
0.000E+00
0.000E+00
0.000E+DO
0.000E+00
1.038E+00
1.361E+00
9.520E-01
0.000E+00
0.000E+00
0.C00E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

3.766E+03
1.114E+02
1.804E+02
6.465E+01
1.067E+02

— A . e i . bl

6.465E+01

8.088E+00
1.576E+00
6.554E-01
8.356E+00
1.893E+00
2.718E+01
1.273E+01
3.966E-01
4.923E-01
4.179E+00
1.547E-01
4.723E+00
1.072E+00
4.154E-01
6.940E+01
5.738E+00
2.088E+00
2.645E+00
2.406E+00
1.594E+00
4.641E+00
4.542E-01
4.673E+00
1.560E+00
3.368E+00
3.560E+00
9.098E~02
4.656E-01
1.407E~01
5.923E+00
1.121E+01
2.950E+00
4.968E+00
1.299E+01
3.648E+00
9.328E-01
7.696E+00
1.376E+00
4.502E+00
8.474E+00

———————— " - -

$.098E~02

3.921E+01
6.064E+01
1.769E+01
5.958E+00
6.836E+01
8.638E+00
8.060E+00



Th-227A

WO N AW

BB A B B B R B B B DD e bt e b e et
ROV WNHOQOOOWWVWOUNWOWOVRRO-IMUW

372.20
396.80
398.60
440.30
503.70
523.00
546.30
570.70
572.10
583.00
620.30
651.40
674.60
677.30
701.50
707.30
773.50
873.80
944.10
248.00
958.50
975.90
2988.10
1065.10
1095.70
1110.60
1153.60
1245.10
1287.50
1685.90
1887.40

20.27
50.20
50.88
62.50
72.90
73.70
75,15
77.40
79.77
85.44
88.48
94.00
95.00
96.10
99.70
100.00
100.30
105.00
113.20
141.30
154.20
204.30
205.00
206.10
206.40

363.53
402.02
402.02
454,25
510.78
510.78
580.28
580.28
580.28
583.30
609.41
661.78
665.58
665.58
727.43
727.43
768.55
860.51
935.00
935.00
964.87
969.20
1001.20

1120.50

1120.50
1120.50
1155.53
1238.43
1281.26
1661.60
1847.96

15.83
50.17
50.17
63.35
74.90
74.90
74.90
77.17
79.40
84.38
87.60
94.60
94.60
94.60
98.55
98.55
98.55
98.55
112.66
143.87
154.22
205.49
205.49
205.49
205.49

8.67
-5.22
-3.42

-13.95
~7.08
12.22

-33.98
-2.58
-8.18

-.30
10.89

-10.38

2.02
11.72

~-25.93

-20.13

4.95

13.29

9.10
12.00
-6.37

6.70

-13.10
-55.40
-24.80
-9.90
=-1.93

6.67

6.24
24.30
39.44

4.44
.03
.71

-.85

=-2.00
-1.20

'23
.37
1.06
.88
-.60
40
1.50
1.15
1.45
1.75
6.45
.54
-2.57
-.02
~1.1%9
-. 49
.61
-91

0.00CE+CO
0.00CE+0O
0.000E+00
0.000E+00
0.000E+00
0.0C0E+GO
0.0CG0E+00
0.000E+00
0. 000E+00
2.119E+02
0.000E+00
0.000E+00
0.000E+0O
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.CO00E+00
0.C00E+00
0.C00E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
6.082E-01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
5.341E403
8.176E+03
1.318E+00
0.000E+0Q0
0.000E+00
4,648E+00
5.403E+02
0.000E+00
0.000E+00
0.0G00E+00
D.000E+O00
G.000E+00
3.616E+00
0.000E+00
3.676E+01
0.000E+00
3.163E+01
2.070E4+01
0.000E+00

2.281E+02
6.211E+01
5.804E+401
1.391E+4+01
2.338E+00
1.720E+01
9.781E+00
1.151E+01
1.325E+01
1.227E+01
2.090E+01
2.063E+0]
2.093E+01
2.612E+01
1.318E+01
1.606E+01
2.865E+01
3.137E+01
2.704E4+01
2.166E+01
9.213E+00
5.070E401
1.450E+01
2.085E+01
2.333E+01
9.098E+00
2.386E401
3.751E+01
2.708E+01
2.211E+01
1.893E+01

-

5.958E4+00

4.638BE+01
5.059E-01
2.832E+02
2.410E+01
1.301E+02
2.074E+02
3.441E+02
2.910E+02
1.304E+00
1.712E+400
1.006E+00
1.438E+00
1.672E+02
3.524E+01
1.606E+4+02
1.871E4+00
2.357E+01
5.073E+0]1
2.424E+00
1.498E+01
1.866E+01
9.817E+00
1.249E+01
8.176E+00
1.9418+02



Th-228T
1
2
3

Th-230U
1

Th-231A

Th-234U
i
2

3

00 00 <3~}

210.65
234.90
236.00
252.55
254.70
256.25
273.00
286.15
296.60
29%.3%0
300.30
304.44
329.82
334.40

84.40
131.62
215.94

67.73

26.64
58.57
72.78
81.24
82.11
84.21
89.95
92.2%
23.02
95.87
89.28
102.27
105.81
108.00
145.06
145.94
163.12

59.00

62.86
63.29
73.92
74.00

209.37
234.64
236.09
256,32
256,32
256.32
274.39
277.62
295,34
3100.17
300.17
302.73
329.91
338.43

84.38
143.87
209.37

63.35

15.83
63.35
74.90
81.16
81.16
84.38
90.01
92.54
93.10
94.60
98.55
98.55
112.66
112.66
143.87
143.87
163.43

63.35

63.35
63.35
74.90
74.80

1.28
.26
-.09
-3.77
-1.62
~.07
~1.3%9
8.53
1.26
-,27

1.71
-.09
-4.03

10.81
-4.78
-2.12
.08
.95
~.17
~.06
-.25
-.08
1.27
.73
3.72
-6.85
-4.66
1.19
2.07
-.31

-4 .35

-.49
-.06
-.98
-.90

0.000E+00
2.301E+00
6.572E-01
0.000E+00
0.000E+00
5.445E-01
0.000E+00
0.000E+00
0.000E+00
3.810E+00
3.813E+01
0.000E+00
7.259E-~01
0.000E+00

4.864E+00
0.00CE+0Q0
0.000E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
8.208E+00
0.000E+00
7.257E-01
1.060E+01
1.162E+02
4.988E+02
0.000E+0C0O
0.000E+CO
0.00CEHOO
0.000E+00
0.000E+00
0.000E+00
0.000E+00
3.117E+01

G.000E+00

3.288E+03
1.478E+01
0.CO00E+00
0.000E+00

1.918E+00
4.181E+00
1.671E~01
1.839E+01
2.493E400
2.723E-01
4.268E+00
1.312E+00
1.066E+01
8.546E~D1
8.553E+00
2.017E+00
6.676E~01
2.034E+00

1.671E~01

2.044E+00
1.599E+01
7.823E+00

T A A" S o . -

2.044E+00

9.710E+00

————————— ——~———

8.710E+00

5.879E~01
7.552E+00
1.454E+01
2.954E+00
7.207E+00
3.050E~-01
1.718E+00
4.919E+00
4.661E+01
2.785E+00

1.842E+01
3.807E+00
2.843E+02
6.837E+00
3.725E+02
5.757E+01
1.163E+01

3.050E~01

2.262E+01

2.262E+01

2.134E+02
9.598E~01
3.981E+02
1.055E+02



5 12
6 14
7 17
e 17
9 21
0 26
Pa-231A
1 20
2 41
3 43
4 44
5 47
Pa~234mU
1 74
U~2340
1 6
2 16
3 is8
4 20
': t:,"2 35
2 18
3 20
4 21
5 21
& 22
7 25
8 26
) 26
10 27
11 28
12 28
Am~241
1 3
2 7

83.30
87.02
92.38
92.80
112.81
184.80

102.70
283.67
300.08
362.67
330.07

1001.03

53.10
89.96
93.35
105.00

89.96

93.35
105.00
108.60
109.14
143.76
163.35
182.70
185.72
194.94
202.12
205.31

26.36
59.54

83.87

87.05
92.54
92.54
112.66
185.78

98.55
277.62
300.17
302.73
329.81

1601.20

53.33

$0.01
93.10
98.55

90.01

93.10

98.55
112.66
11z2.66
143.87
163.43
185.78
185.78
186.24
205.49
205.49

15.83
63.35

~-.57
-.03
-.16
26
.15
~-.98

4.15
6.05
“-09
-.06

.16

-.17

-.05
.25
6.45
-4.06
-3.52
-.11
-.08
-3.08
""’.05
8.70
-3.37
-.18

10.53
-3.81

2.186E+02
1.944E+03
1.944E+01
1.663E+01
1.076E+01
0.000E+00

0.000E+CO
¢.000E+0O
3.314E+00
9.047E-01
1.536E+00

2.333E+01

6.048E+01
6.623E+03
5.605E+03
0.000E+00

8.830E+00
8.967E+00
0.000E+00
0.000E+00
C.000E+00
7.215E-01
1.029E+00
0.000E+00
6:581E-01
0.000E+00
0.00CE+00
1.010E+00

0.000QE+00
0.000E+0O;

3.543E+01
3.103E+02
8.228E~01
7.038E-01
7.212E+00
3.366E+02

L

7.G38E-01

6.577E+00
1.300E+00
7.434E-01
7.560E~01
1.413E+00

7.434E-01

4.391E+00
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4.391E+00

3.493E+01
1.074E+03
5.237E+02
1.353E+03

3.493E+01

1.432E+00
8.379E-01
2.030E+4+00
6.736E+00
1.362E+00
1.672E~01
3.838E-01
5.478E+400
3.808E~-02
3.530E+00
2.214E+00
3.991E-01

i b ko Sl T i

3.808E~02

4.105E+00
1.213E-01

o - ——_— - Y- o -

1.213E~-01



SAMPO 90, 1990 PA,MN,JR. 15-Sep-1994 14: 9:38
GAMMA SPECTRUM ANALYSIS REPORT
FOR ENVS4078

Rockwell Int'l/ Rocketdyne Environmental Lab T100
Sample description: SITE SURVEY - SOIL M22,N137,E198, ENV940078, 9/14/94

Spectrum file name: ENV94078

Sample xdentlfler :  A4002
Sample size H 4.370E+02 g
Measured by : FCD

14-Sep~-1994 at 16:30:12
14-Sep-1994 at 16:30:12
15~Sep~1994 at 6:27:23

Date of Activity Calculation
Collect started on
Collect ended on

L 12

Decay time : 0 years 0 days O hours O minutes
Live time: 5.000E+04 s real time: 5.023E+04 s dead time: .46 %

Calibration Files

Shape calibration requested : CL032894
Shape calibration used : CL0328%4
Created : 28-Mar-1994 11:11:55
Modified :. 28-Mar-1994 11:40:16
Energy calibration requested CL032894
Energy calibration used CL032894

Created 28-Mar-1994 11:12:27

LI T I Y N 2]

Modified 28~Mar-1994 11:42:37
~‘”f1c1ency calibration requested : CL032894
winficiency calibration used : CLO32894
Created : 28-Mar-1994 11:12:54
Modified : 28~Mar-1994 = 11:44:18
Last search discrimination level: 3.00
Last search FROM channel 12 TO channel 8180
Last fitting discrimination level: 1.64
Last fit FROM channel 1 TO channel 8192
Identification energy tolerance : .70
Minimum intensity conv. factor : 10.00

Gamma reference library C:\SAMPO\LIBRARY\LIBRARY.ILF

with 38 isotopes and 191 gamma lines.
MDA library name: C:\SAMPO\LIBRARY\LIB40693.ILF - 3
MDA energy tolerance: .70 keV

MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

Peaked backround file: C:\SAMPO\SPECTRA\BW032894.PTF

Energy tolerance for peaked backround subtraction: .70 keVv
Threshold factor for peak areas: 1.00
Report Reviewed and
Conforms to NOOl1OP0OO0028 By: Date: 2%%;7&%7’



spectrunm file:

kbkhkkkkhk

number nuclide conf.value

WO ~J U W

Flags: C =

K-40
Cs5-137
T1-208T
Pb~2100
Pb-211A
Pbh~2127T
Pb-2140
Bi-211a
Bi-214U
Rn~21%4
Ra=~223A
Ra-224T
Ac—-228T
Th-227A
Th-230U0
Th—-232
Th-2340
Pa-231A
Pa-234mU
U-~-2340
U-235
Am~-241

ENVS4078

.9797
9964
.9816
. 9997
.9892
.9978
.86%1
.9889
.6338
-.9934
.9569
1.0000
.8526
9476
1.0000
.9396
.9985
.9919
.9899
-.9946
.9865
.9999

Date:

RADIONUCLIDE

15«-8ep~1994
ANALYSIS

———————— Activity
measured
1.965E+01 +- 2.463%
1.802E~01 +~ 3.14%
3.204E~-01 +~- 4.18%
2.411E+01 - 4.41%
5.701E~01 +- 43.30%
1.240E+00 4= 2.83%
2.269E8401 +~ 1.26%
2.443E4+00 +- T7.26%
2.120E+01 +- .57%
2.335E4+00 +~ 3.91%
2.522E4+00 +=- 3.18%
1.321E+00 +~ 7.,49%
9.587E~01 +~- 1.62%
2.487E+4+00 +~ 1.86%
3.830E+01 +~ 5.06%
2.022E401 +- 15.52%
6.190E+01 +- 2.52%
1.930E+00 +~ 6,74%
6.764E+01 +- 2.35%
5.055E+01 +- 9.42%
3.361FE+00 +- 2.21%
1.059E-01 +- 15.52%

3.460E4+02

Time: 6:27:23
REPORT
( pCr/g) —=——=-
decay saturation

corrected

1.163E+01 5.195E+00
1.802E-01 5.257E+00
3.204E~-01 5.319E+00
2.411E+01 5.381E+00
5.701E~01 5.443E+00
1.240E+00 5.504E4+00
2.269E+01 5.566E+00
2.443E+00 5.628E+00
2.120E+01 5.690FE+00
2.335E+00 6.061E+00
2.522E+00 6.123E4+00
1.321E+00 6.247F+00
9.587E~-01 6.556E+00
2.487E+00 6.618E4+00
3.830E+01 6.803E+00
2.022E+01 6.865E+00
6.190E+01 6.927E+00
1.930E+00 6.989E+00
6.764E+01 7.236E+00
5.055E8+01 7.298E+00
3.361E+00 7.360E+00C
1.059E~01 7.545E4+00
3.380E+02 1.376E+02

check; nuclide is a part of an underdetermined solution

dkdekkk ki



Spectrum file:

Frokkkhkkkkkkkkkkkik

peak

no

centroid
channel

23.87
54,17
56.84
65.35
68.46
71.71
79.08
81.72
106.05
113.02
131.70
189.36
203,32
215.92
240.88
244.53
248.35
251.68
256.04
273.59
294.62
301.71
303.16
309.70
311.15
320.01
326.91
337.46
332.09
350.35
352.36
357.74
362.04
372.12
374.14
380.92
392.44
395.92
424.00
436.52
439.13
443.48
447 .33
453.28
462.27
485,37
491.07
518.26
524.58
527.08
576.52
578.21
618.07

ENVS4078

P EAK

error
channel

-09
‘14
.24
.19
.07
.24
.28
23
<12
.11
.14
.02
.05
.03
«41
.25
.32
.26
-01
.07
.26
.02
.11
.12
.01
.08
.05
.05
.11
.10
.11
.60
.05
.04
.07
.07
.21
.05
.14
.35
.24
.28
.14
.03
.46
.16
.15
L 17
‘40
.lg
.06
.18
.03

Date:
SEARCH

15-Sep-1994

energy
keV

4.36
12.14
12.83
15.01
15.81
16.65
18.54
18.21
25.46
27.25
32.05
46.55
50.07
53.24
52.52
60.44
61.40
62.24
6€3.33
€7.74
73.03
74,81
75.17
76.81
77.18

72.40-

g8l.14
83.79
84.20
87.03
87.53
88.88
89.96
22.50
$3.00
94.71
87.60
98.47
105.52
108.67
109.32
110.41
111.38
112.88
115.13
120.93
122.37
129.17
130.75
131.37
143.79
144.22
154.25

REPORT

Time:

error
kev

.10
-11
.12
.11
.10
.12
12
12
.11
.10
.11
.11
.11
.10
.14
-12
-13
-12
.10
.10
.12
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.18
< .10
.10
.10
.10
.11
.10
.11
.13
.12
.12
.11
.10
.15
.11
L1
.11
.14
.11
.10
.11
.10

6:27:23

dhkkhkkhkhhrhhkhbkkk

significance

.0

13.8
1000000.0
10600600.0
19.0
1000000.0
1000000.0

Wb n
WK ~IWO~)

53.
13.0

24.6
1000000.0
1000000.0
1000000.0
1000000.0
131.3
13.3

3.4

103.3
1000000.0
1000000.0
150.0
28.3

43.8

69.3
1000000.0
1000000.0
60.4
1000000.0
43.7
147.8
1000000.0
23.2
1000000.0
26.9

7.2
1000000.0
6.5
1000000.0
3.4

27.9
1000000.0

b (1
LR R IR

1000000.0
54.4

1000000.0
26.8



635.69
654.61
743.60
745.52

780.83

808.93

821.70

837.46

842.74

885.49

938.73

943.89

954.33

963.48

967.71
1017.14
1024.55
1632.48
1034.68
1077.13
1080.63
1084.18
1093.71
1098.32
1108.58
1133.94
1143.22
1179.69
1198.89
1209.35
1216.81
1255.77
1293.78
1309.11
1313.24
1317.84
1333.64
1351.33
1337.90
1368.50
1401.96
1405.51
1485.81
1544.71
1552.87
1604.24
1616.03
1619.54
1634.29
1704.91
1776.13
1815.24
1843.46
1847.80
1875.14
1893.37
1917.90
1943.79
2033.35
2038.11

.26
.05
.02
.03
.31
14
.04
.16
.22
24
.32
.02
.01
.16
.01
.38
.03
.30
.10
.03
42
.04
.33
.10
.31
.14
.13
.00
.03
.08
.14
.22
.05
.24

.06
.37
.03
3.71
.33
.11
.01
.95
J10
.06
.04
.15
.27
W29
.20
15
-10
22
.21
.27
.05
.07
.20

158.69
163.44
185.79
186.27
195.14
202.20
205.40
209.36
210.69
221.43
234.80
236.09
238.72
241.01
242.08
254.49
256.35
258.34
258.89
269.56
270.43
271.33
273.72
274.88
277.45
283.82
286.15
295.31
300.13
302.76
304.64
314.42
323.97

327.82

328.85
330.01
333.98
338.42
335.05
342.73
351.14
352.03
372.20
386.99
389.04
401.93
404 .89
405.77
409.47
427.19
445.06
454.88
461.96
463.05
469.91
474.48
480.64
487.14
509.61
510.81

2%
W O U1 OO o

£ ] - L ] [ -

B W OO0 b

1600000.0

i
L
W

62.6
1000000.0
126.7
1000000.0
25.0
10600000.0
20.6

39.7
1600000.0
29.6
1000000.0
10.8

o
WNOMEOREOOWNM

[ D
WU O Wdd L1000 W

100000

|l

£ * 2 & 4 ¥ B & ¥ & B @

1000000.0
28.8

3.3
10000006.0
243.8

.0
8.6

12.8

23.2

11.6
1000000.0

L] L] » L] [ ] » £ ) -
WO O

10000

Q) e
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Spectrum file: ENV94078 Date: 15-Sep-1994 Time: 6:27:23

kdkkkkkkkkkkkkhkkkkkhhk PEAK FIT REPORT dhkhkkhhkhhkhrbhkhorkhik
“;i__‘ . "
peak centroid enerqgy area error background intensity error gfit
no channel kev counts % counts gps %

m 2 54.17 12.14 4.8017E+03 9.0 2.3B48E+04 2.4651E+01 9.6 2.8

B 12.60 1.4242E+03 2.9 &

M 3 56.84 12.83 2.6251E+03 16.4 2.3334E+04 1.2549E+01 16.8 2.8

B 12.60 1.4242E+03 2.9

m 4 65.35 15.01 1.9042E+03 9.3 2.2583E+04 7.4231E+00 9.9 .6

B 14.88 2.9576E+02 12.7

m 5 68.46 15.81 7.3223E4+03 2.5 2.2120E+04 2.6690E+01 4.2 -6

B 15.78 1.5571E+403 3.6 '

B 16.46 4.9054E+02 13.7

m & 71.71 16.65 1.3961E+03 11.5 2.1677E+04 4.759%E+00 12.0 .6

B 16.46 4.9054E+02 13.7

m 7 79.08 18.54 1.4253E+03 15.1 2.0716E+04 4.2262E+00 15.4 .6

B 18.55 3.3421E+02 8.6

M 8 81.72 19.21 1.6577E+03 13.3 2.0386E+04 4.6918E+00 13.8 .6

B 18.55 3.3421E+02 8.6 B

B 19.42 2.0535E+02 13.8

m 9 106.05 25.46 1.7337E+03 7.8 1.7923E+04 3.4058E+00 8.5 1.1

B 25.57 1.1655E+02 12.5

M 10 113.02 27.25 1.3238E+03 9.1 1.7564E+04 2.3811E+00 9.7 1.1
11 131.70 32.05 1.1545E+03 7.7 1.7013E+04 1.68B28E+00 8.4 .7
12 182.36 46.55 1.7681E+04 1.1 1.7954E+04 1.5746E+01 4.4 1.8

B 46.60 1,.7517E+02 7.4

m 13 203.32 50.07 3.5607E+03 3.2 1.9027E+04 2.8784E+00 5.2 .8

S0 14 215.92 53.24 6.8817E+03 1.8 2.06303E+04 5.1266E+00 4.4 .8

e 15 240.88 59.52 9.6744E+02 15.0 2.2787E+04 6.2131E-01 15.5 1.1

m 16 244.53 60.44 1.9102E+03 9.2 2.2896E+04 1.2020E+00 2.9 1.1

m 17 248,35 61.40 1.6772E+03 12.0 2.3060E+04 1.0335E+00 12.6 1.1

m 18 251.68 62.24 2.0345E+03 9.6 2.3244E+04 1.2313E+00 10.3 1.1

n 19 256.04 63.33 6.9936E+04 .4 2.3543E4+04 4.1356E+01 3.7 1.1

B 63.38 9.3213E+02 1.3

M 20 273.59 67.74 4.3521E403 3.6 2.5416E+04 2.35331E+00 5.1 1.1

m 21 2%4.62 73.03 2.8486E+03 8.5 2.7268E+04 1.3937E+0Q0 2.1 5.6

m 22 301.71 74.81 4.6283E+04 2.2 2.6552E+04 2.1931E+401 4.0 5.6

B _ 74.83 1.1673E+02 15.9

m 23  303.16 75.17 1.0991E+04 7.8 2.6408E+04 5.1743E+00 8.5 5.6

B 74.93 1.1673E+02 15.9

m 24 309.70 76.81 9.8240E403 7.4 2.5760E+04 4.4938E+0O0 8.1 5.6

m 25 311.15 77.18 8.6982E+04 1.1 2.5618E+04 3.9539E+01 3.4 5.6

m 26 320.01 79.40 7.7232E4+03 4.7 2.4759E+04 3.3804E+00 5.6 5.6

m 27 326.91 81.14 1.4025E+04 2.8 2.4104E+04 5.9647E+00 4.1 5.6

m 28 337.46 83.79 2.2502E+04 5.1 2.3124E+04 $.1691E+00 5.9 5.6

B 84.46 1.2897E+02 12.4

m 29 339.09 84.20 1.2218E+04 8.7 2.2975E+04 4.9466E+00 9.2 5.6

B 84.46 1.2897E+02 12.4

m 30 350.35 87.03 1.7767E+04 7.8 2.1962E+04 6.8836E+00 8.3 5.6

m 31 352.36 87.53 1.6350E+04 8.5 2.1785E+04 6.2860E+00 .0 5.6

m 32 357.74 88.88 1.8338E+03 14.4 2.1314E+4+04 6.9740E-01 14.6 5.6

m 33 362.04 89.96 1.6980E4+04 2.3 2.0941E404 6.4313E+00 3.7 5.6

m 34 372.12 92.50 8.7815E+04 3.2 2.0086E+04 3.2954E+01 4.2 5.6

B 92.51 9.0626E+02 16.0

B 82.96 5.9740E+02 24.0

.38 374.14 93.00 4.3879E+04 6.2 1.9918BE+04 1.6436E+01 6.8 5.6

. 92.51 9.0626E+02 16.0

B 92.96 5,.9740E+02 24.0



M 36 380.92 94.71 1.0290E+04 3 1.9361E+04 3.8310E+00
m 37 392.44 97.60 2.0356E+03 10 1.5317E+04 7.5031E-01
¥ 38 395.92 98.47 7.7676E+03 2 1.5686E+04 2.8545E+00
(239 424.00 105.52 1.5164E403 7 1.4527E+04 5.4450E-01
" 40 436.52 108.67 1.1524E+03 20 1.4624E4+04 4.0976E-01
41 439.13 109.32 1.9491E+03 11 1.4633E3+04 6.9167E-01

42 443.48 110.41 1.0195E+03 12 1.4638E+04 3.6060E-01

1.4634E+04 7.2308E-01
1.4610E+04 2.7407E+00

43 447.33 111.38 2.0504E+03
44 453.28 112.88 7.8065E+03
112.85 9.3529E+01
45 462.27 115.13 7.3050E+02
46 485.37 120.93 9.5243E+02
491.07 122.37 1.3184E+03
48 518.26 129.17 1.0523E+03
49 524.58 130.75 1.7445E+02
50 527.08 131.37 7.9303E+02
51 576.52 143.79 1.5321E+404
143.80 1.4294E+02
52 578.21 144.22 4.5085E+03
143.80 1.4294E+02
53 618.07 154.25 6.6429E+03
54 635.69 158.69 1.0234E+03
55 654.61 163.44 6.5387E+03

1.4534E+04 2.5478E-01
1.4029E+04 3.2676E-01
1.3995E+04 4.5065E~01
1.4369E+04 3.5506E-01
1.4425E+04 5.8693E-02
1.4440E+04 2.6651E~01
1.4431E+04 5.3599E+00

b 4t

£ 4 % B R & 3 * 4 2 B * = @

b

.

1.4382E+04 1.5816E+00

WEWHREE R RO
o
~}

b s

I......I
WOANOORTOUINNRNWE QN DR 00 R 500 O bk b Ch

1.5121E+04 2.4819E+00
1.4171E+04 3.9264E~01
1.3688BE+04 2.5575E+00

. - * . » [ » - . - -

B 163.56 8.9334E401 1
m 56 743.60 185.79 6.9632E+04 1.2501E+04 2.9531E+01
B 185.82 6.9396E+02
M 57 745.52 186.27 5.7091E+04 . 1.2327E+04 2.4252E401
B 185.82 6.9396E+02

58 780.83 185.14 7.2731E+02 1 1.1494E+04 3.1816E-01
m 59 808.93 202.20 1.3718E+03 1.0914E+04 6.1376E-01

60 821.70 205.40 5.9519E+03 1.0389E+04 2.6893E+00
5 205.28 9.0475E+01
el 837.46 209.36 1.5946E+03

62 842.74 210.69 1.1235E+C3

63 885.49 221.43 B5.1606E+02

64 938.73 234.80 5.7949E+02

65 943.89 236.09 1.0156E+04

66 954.33 238.72 1.7596E+04
238.70 3.6604E402

67 963.48 241.01 1.6670E+03
< 68 967.71 242.08 5.7738BE+04

69 1017.14 254.49 2.8965E+02

70 1024.55 256.35 5.0853E+03

71 1032.48 258.34 1.2240E+03
1034.68 258.89 3.6163E+03
73 1077.13 269.56 1.0199E+04
74 1080.63 270.43 8.9878E+02
75 1084.18 271.33 8.0411E+03
76 1093.71 273.72 6.3121E+02
77 1098.32 274.88 2.1165E+03
78 1108.56 277.45 4.288BE+02
79 1133.94 283.82 1.3111E+03
80 1143.22 286.15 1.5086E+03
81 1179.69 295.31 1.2627E+05
82 1198.89 300.13 4.0605E+03
83 1209.35 302.76 1.6024E+03
84 1216.81 304.64 8.7411E+02
85 1255.77 314.42 6.5967E+02
1293.78 323.97 2.5285E+03
87 1309.11 327.82 6.7603E+02

-

9.5540E+03 7.2927E-01
9.4595E+03 5.1583E-01
8.7164E+03 2.4451E-01
8.38B97E+03 2.84%91E-01
8.2972E+03 5.0108E+00
8.0891E+03 8.7419E+00

o

e 7 8 & 4 s & ¥ ¥ & a

7.8840E+03 8.3321E~01
7.7821E+03 2.B940E+01
7.2219E+03 1.4984E~01
7.1658E+03 2.6428E+00
7.1122E403 6.3922E~-01
7.0959E+03 1.8911E+00
6.7907E+03 5.4711E+00
6.7805E+03 4.8313E-01
6.7692E+03 4.3315E+00
6.7347E+03 3.4190E-01
€6.7158E+03 1.1495E+00
6.6685E+03 2.3430E-01
6.2741E+03 7.2662E-01
6.2506F+03 B8.4040E~01
5.8507E+03 7.1753E+01
5.6100E+03 2.3312E+00
5.4973E+03 9.2500E-01
5.4116E+03 5.0657E-01
5.3908E+03 3.9000E-01
5.2274E+03 1.5234E+00
5.2381E+03 4.1035E-01
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HHHEHEHESWRE

28 mE=3d CEE Rogd - g

mE=H

=g

LT

1313.24
1317.84
1333.64
1351.33
1337.90
1368.50
1401.96
1405.51

1544.71
1552.87
1604.24
1616.03
1619.54
1634.29
1704.91
1776.13
1815.24
1843.46
1847.80
1875.14
1883.37
1917.90
1943.79
2033.35
2038.11

2042.97
2129.34
2314.56
2326.58

2430.70
2525.88
2588.27
2598.25
2639.20
2654.30
2724.73
2803.94
280%9.71
2870.98
2900.69
2961.77
3002.21
3056.29
3064.21
3118.67
3134.29
3170.38
3214.94
3274.39
3294.87
3317.27
3345.95
3431.56
3821.72
3606.01
3633.25

328.85
330.01
333.98
338.42
335.05
342.73
351.14
352.03
352.09
386.99
389.04
401.93
404.89
405.77
409.47
427.19
445.06
454 .88
461.96
463.05
469.91
474 .48
480.64
487.14
508.61
510.81
511.01
512.03
533.72
580.23
583.25
583.24
609.40
633.31
648.98
651.48
661.77
665.56
683.24
703.13
704.58
719.96
727.42
742.76
752.91
766.49
768.48
782.15
786.08
795.14
806.323
821.25
826.39
832.02
839.22
860.72
883.35
904.52
911.35
911.28

4.5785E+02
2.3836E+03
6.9475F+02
4.9730E+03
2.2779E+02
4.0739E+02
7.6024E+03
2.1161E+05
7.7292E+01
1.3904E+03
1.8507E+03
3.5974E4+03
1.8580E+03
8.9327E4+02
5.0341E+02
8.0315E+02
7.2440E402
1.1165E+03
7.7163E+02
8.5293E+02
4.9209E+02
3.9603E+02
1.5545E+03
1.6981E+03
5.9714E+02
2.2062E+03
0.0000E+00
3.7931E+02
8.0134E+02
1.2546E403
5.2755E+03
1.0913E+02
1.5218E+05
2.6687E+02
2.3803E+02
1.6985E+02
2.5745E+03
4,.2479E+03
2.0085E+02
1.2404E+03
2.9959E+02
1.0834E4+03
1.1419E+03
1.0088E+03
2.4965E+02
3.1193E+03
1.3528E+04
1.5083E+02
3.6511E+03
5.8310E402
3.2500E+03
4.2154E+02
4.2494E402
1.1974E+03
1.7238E+03
5.1795E+02
2.4393E+Q2
2.0787E+02
3.4637E4+03
4.6172E+01

1

L I I R )

MO -LOADWOYBEWYARHPRPOROWNNWONROOUINORWHNBWAOLO-JOWNOWAOMNNGD WA

B IR0

of

5.2606E+03
5.2955E+03
5.3144E+03
5.1157E+03
5.2719E+03
5.1705E+03
4.5416E+03
4.0835E+03

4.3684E+03
4.4041E+03
4.4721E+03
4.4920E+03
4.4964E+03
4.5071E+03
4.5302E+03
3.4044E+03
3.2842E+03
3.2165E+03
3.1926E+03
3.1245E+03
3.0288E+03
2.9506E+03
2.8477E+4+03
2.925%E+03
2.9538E+03

2.9303E+03
2.5850E+03
2.3594E+03
2.2948E+03

2.0443E+03
1.8216E+03
1.7812E+03
1.8124E+03
1.8487E+03
1.8296E+03
1.8588E+03
1.9363E+03
1.9490E+03
1.8328E+03
1.8282E+03
2.0669E+03
1.8966E+03
1.8658E+03
1.8976E+03
1.7328E+03
1.7956E+03
1.7268E+03
1.7240E+03
1.7694E+03
1.7781E+03
1.7905E+03
1.8335E+03
1.8457E+03
1.8206E+03
1.8779E+03
1.7900E+03

2.7847E-01
1.4529E+00
4.2670E~01
3.0799E+00
1.4019E-01
2.5433E-01
4.8193E+00
1.3435E+02

9.3718E-01
1.2516E400
2.4895E+00
1.2926E+00
6.2244E-01
3.5310E-01
5.8091E-01
5.3975E~01
8.4514E-01
5.9068E~01
6.5403E-01
3.8138E~01
3.0910E-01
1.2246E+00
1.3508E+00
4.9082E-01
1.8165E+00

3.1284E-01
6.8329E-01
1.1447E+00
4.8338E+400

1.4448E+02
2.6139E-01
2.3781lE-01
1.7023E-01
2.6133E+00
4.3389E+00
2.1113E-01
1.34535E+00
3.2571E-01
1.2061E4+00
1.2856E+00
1.1619E+00
2.29186E-01
3.718%9E+00
1.6174E+4+01
1.8385E-01
4.4748E+00
7.2367E~01
4.0957E+00
5.4200E~01
5.5012E~01
1.5617E+00
2.2696E+00
7.0108BE~01
3.3970E-01
2.9628E-01
4.9635E+00
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=g =d

-3

=gy

mg=d

145
146
147
48

149

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

170
171
172
173
.74

LTS

176
177
178
179
181
183
184
185
186
i87
188
189
190
182
193

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ?

3724.35
3772.83
3844.95
3863.52
3991.32

4194.44
4265.62
4402.04
4466.45
4519.84
4605.52
4712.58
4814.89
4936.04
4997.34
5106.83
51%6.58
5321.86
5330.98
5492.19
5522.78
5587.06
5612.98
5683.61
5823.57

6016.53
6133.61
6153.12
6311.39
€330.93
6348.31
6357.25
€375.86
6500.74
6622.92
6713.59

6895,30

6927.32
7034.57
7329.01
7365.24
7468.11
7536.11
7558.19
8017.88
8042.25

934.22

946.39

964.50

969.16
1001.24
1001.12
1052.23
1070.10
1104.34
1120.51
1133.92
1155.42
1182.30
1207.97
1238.38
1253.77
1281.25
1303.77
1335.21
1337.50
1377.94
1385.61
1401.73
1408.23
1425.95
1461.05
1460.92
1509.45
1538.81
1543.71
1583.40
1588.31
1582.66
1594.90
1598.57
1630.89
1661.54
1684.28
1729.86
1737.89
1764.79
1838.64
1847.73
1873.53
1890.58
1896.12
2011.42
2017.53

7.2582E+03
3.1424E+02
1.3111E+03
1.9953E+03
6.0924E+03
6.4691E+01
7.3027E+02
4.3663E+02
3.1316E+02
3.1309E+04
5.9315E+4+02
3.4969E+03
4.9839E+02
9.1628E+0Q2
1.1276E+04
2.8622E+02
2.7119E+03
2.0240E+02
7.5077E+01
1.6072E+02
8.1214E+03
1.4620E+03
2.4914E+03
4.1181E+03
2.1263E+02
1.6896E+04
2.2909E+02
3.5891E+03
7.5845E+02
8.3969E+02
1.1122E+03
3.4363E+02
2.1353E+02
4,.5143E+02
4.7507E+02
1.4198E+02
1.6661E+03
3.1155E+02
5.4967E+03
1.5431E+02
2.5257E+04
5.9533E+02
3.3890E+03
4.1374E+02
2.1033E+02
1.5338E402
1.1685E+02
1.3605E+02
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1.6078E+03
1.5339E+03
1.6433E+03
1.6198E+03
1.5021E+03

1.3451E+403
1.4268E+02
1.4037E+03
1.3833E+03
1.3019E+03
1.3964E+03
1.2820E+03
1.2676E403
1.2990E+03
1.3031E+0C3
1.1491E+0G3
1.0037E+03
9.2616E+02
9.1099E+02
9.7037E+02
S.0497E+02
9.2521E+02
9.4257E+02
9.1614E+02
9.6330E+02

1.0911E+03
9.3764E+02
8.5554E+02
6.6258E+02
6.3983E+02
6.2982E+02
6.2843E+02
6.3374E+02
5.1080E+02
4.0038E+02
3.6516E+02
3.0281E+02
2.4952E+02
2.2634E+02
2.3023E+02
2.8053E+02
2.3170E+02
2.4260E+02
2.7507E+02
1.8519E+02
1.5414E+402

1.0588E+0X
4.6268E-01
1.9569E+00
2.9883E+00
9.3403E+00

1.1602E+00
7.0212E-01
5.1510E-01
5.2039E+01
9.9433E-01
5.9416E+00
8.6137E-01
1.6106E+00
2.0212E+01
6.9907E-01
4.9932E+00
3.7781E-01
1.4279E-01
3.0609E-01
1.5829E+01
2.8618E+00
4.9207E+00
8.1628E+00
4.2558E-01
3.4463E+01

7.5079E+00
1.61035E+00
1.7874E+00
2.4145E+00
7.4780E-01
4.6568E-01
2.8587E-01
1.0395E+00
3.1537E-~01
3.7547E400
7.0857E-01
1.2781E+01
3.6010E-01
5.9647E+4+01
1.4514E+00
8.2939E+00
1.0235E+00
5.2398E-01
3.8296E-01
3.0542E-01
3.5645E~01

B = backround peak - will be subtracted from the peak above.
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Spectrum file: ENV94078 Date: 15-Sep-1994 Time: 6:27:23

§{?@se peaks were identified, but not used in the activity analysis:

number channel energy peak intensity {(gps}-

54.2 12.14 1.734E+01 +- 13.25%

56.8 12.83 5.741E+00 +— 36.26%

65.3 15.01 6.270E+00 +=- 11.74%

68.5 15.81 2.101E+01 +- 4.74%

71.7 16.65 3.087E+00 +~ 19.51%

7%.1 18.54 3.235E+00 +- 20.13%

81.7 19.21 3.746E+00 +- 17.18%

106.1 25.46 3.177E+00 +~ 9.07%

131.7 32.05 1.683E+00 +- 8.36%

244.5 60.44 1.202E+00 +- 9.94%

248.3 61.40 1.034E+00 +~ 12.55%

251.7 62.24 1.231E4+00 +~ 10.28%

294.6 73.03 1.394E+00 +~ 9.13%

301.7 74.81 2.18BE+4+01 4+~ 3.97%

303.2 75.17 5.119E4+00 +~ 8.54%

309.7 76,81 4.494E4+00 + B8.06%

311.1 77.18 3.954E+01 +~ 3.41%

320.0 79.40 3.380E+00 +— ©5.,65%

326.9 81.14 5.965E+00 +~ 4.13%

337.5 83.79 9.117E+00 +- 5,83%

339.1 84.20 4.894E+00 +~ 9.26%

350.4 87.03 6.884E+00 +— 8.29%

352.4 87.53 6.286E+00 +- 8.95%

357.7 88.88 6.974E-01 +- 14.64%

& 362.0 89.96 6.431E+00 +- 3.66%
G 372.1 92.50 3.261E+01 +~ 4.25%
35 374.1 93.00 1.610E+01 +~ 6.95%
36 380.9 94.71 3.831E+00 +- 4.57%
37 392.4 97.60 7.503E-01 +- 10.69%
38 395.9 G8.47 2.855E+00 +~ 3.91%
39 424.0 105.52 5.445E-01 +- 7.56%
40 436.5 108.67 4,098E~-01 +- 20.69%
41 439.1 109.32 6.917E-01 +- 12.08%
42 = 443.5 110.41 3.606E-01 +- 12.85%
43 447.3 111.38 7.231E~01 4+~ 6.73%
47 491.1 122.37 4.506E~01 +~ 8.33%
50 527.1 131.37 2.665E-01 +- 9,22%
51 576.5 143.79 5.310E+00 +- 6.31%
52 578.2 144.22 1.531E+00 +- 20.02%
57 745.5 186.27 2.396E+01 +~ 32.61%
60 821.7 205.40 2.648E+00 4+~ 3.33%
62 842.7 210.69 5.158E-01 +- 12,54%
63 885.5 221.43 2.445E~01 +- 17.01%
71 1032.5 258.34 6.382E-01 +—- 23.31%
73 o 1077.1 269.56 5.471E+00 +~ 3.11%
74 1080.6 270.43 4.831E~-01 +~ 14.11%
75 1084.2 271.33 4.331E+00 +- 3.34%
76 1093.7 273.72 3.419E~01 +— 11.46%
82 1198.9 300.13 2.331E+00 +~ 3.39%
83 1209.4 302.76 9.250E~01 4+~ 5.11%
85 1255.8 314.42 3.500E-01 +- 10.38%
.86 1293.8 323.97 1.523E+00 +~ 3.89%
) 1309.1 327.82 4.103E~01 +~ 10.55%

48 1313.2 328.85 2.785E~01 +- 15.89%



193

1317.8
1333.6
1351.3
1337.9
1368.5
1616.0
1619.5
1704.9
1875.1
l893.4
2033.4
2038.1
2043.0
2129.3
2525.9
2588.3
2598.3
2724.7
2803.9
2809.7
2900.7
2961.8
3002.2
3056.3
3064.2
3134.3
3170.4
3274.4
3294.9
3521.7
3772.8
3844.9
4265.6
4402.0
4712.6
49987.3
5196.6
5321.9
5331.0
5613.0
5683.6
6348.3
6357.2
6927.3
7536.1
8017.9
8042.3

330.01
333.98
338.42
335.05
342.73
404.89
405,77
427.19
469,91
474.48
509.61
510.81
512.03
533.72
633.31
648.98
651.48
683.24
7Q03.13
704.58
727.42
742.76
752.91
766.49
768.48
786.08
795.14
821.25
826.39
883.35
946.39
964.50
1070.10
1104.34
1182.30
1253.77
1303.77
1335.21
1337.50
1408.23
1425.95
1592.66
1594.90
1737.89
1890.58
2011.42
2017.53

1.453E+00
4.267E-01
3.080E+00
1.402E-01
2.543E-0C1
1.293E+00
6.224E-01
5.809E-01
3.8B14E~01
3.081E-01
4.908E~01
1.816E+00
3.128E-01
6.833E-01
2.614E~01
2.378E-01
1.702E-01
2.111E~01
1.345E+00
3.257E-01
1.286E+00
1.162E+00
2.919E-01
3.719E400
1.617E+01
4.475E+00
5.420E-01
5.501E-01
3.397E-01
4.627E-01
1.857E+00
7.021E-01
5.151E~-01
8.614E~01
6.991E-01
3.778E-01
1.428E~-01
3.061E-01
8.163E+00
4.256E-01
4.657E-01
9.856E-01
3.601E~01
5.240E-01
3.054E~01
3.564E-01
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4.15%
22.56%
3.61%
26.33%
16.50%
6.69%
13.33%
7.34%
10.58%
13.48%
18.42%
8.05%
22.99%
9.02%
16.63%
22.16%
30.72%
15.27%
4007%
12.09%
4.87%
6.27%
12.20%
3.12%
2.32%
2.85%
8.02%
11.81%
11.80%
19.16%
20.04%
3.53%
7.64%
9.51%
7.15%
11.96%
11.62%
33.86%
17.66%
2.66%
10.94%
9.99%
5.95%
17.28%
7.97%
12.18%
11.13%



Spectrum file: ENV94078 Date: 15-Sep-1994 Tine: 6:27:23

phkkkkkkkkkkk*k%k%* P EAK A SSOCIATION REPORT hkkkbkhkhkkhhkhhdk

miclide peak peak peak peak
number channel enarqgy usage

K-40 169 5823.57 1461.05 100.00%
C8~137 122 2639.20 661.77 100.00%
T1-208T 78 1108.56 277 .45 143.73%
117 2326.58 583.25 94.12%

141 3431.56 860.72 88.68%

Pb-210U 12 189.36 46.55 100.00%
Fb-211A 139 3317.27 832.02 100.00%
Ph-212T 45 462.27 115.13 45.64%
66 954.33 238.72 100.95%

Pb-214U 14 215.92 53.24 97.52%
68 967.71 242.08 94.68%

72 1034.68 258.89 106.68%

77 1098.32 274.88 102.12%

81 1179.69 295.31 98.16%

95 1405.51 352.03 101.33%

1086 1843.46 461.96 105.57%

110 1917.90 480.64 101.84%

111 1943.79 487.14 119.48%

116 2314.56 - 580,23 115.36%

140 3345.95 839.22 95.36%

Bi-211A 94 1401.9%96 351.14 100.00%
139 3317.27 832.02 100.00%

Bi-214U 97 1544.71 386.99 133.01%
98 1552.87 389.04 113.07%

105 1815.24 454.88 129.16%

118 2430.70 609.40 109.36%

i22 2639.20 661.77 100.00%

123 2654.30 665.56 123.50%

127 2870.98 719.96 114.53%

136 3214.584 806.33 102.79%

145 3724.35 934.22 102.48%

150 4194.44 1052.23 93.23%

153 4466.45 1120.51 99.08%

154 £519.84 1133.92 87.75%

1558 4605.52 1155.42 97.51%

157 4814.89 1207.97 97.91%

158 4936.04 1238.38 100.34%

160 53106.83 1281.25 101.20%

164 5492.19 1377.94 87.07%

165 5522.78 1385.61 93,01%

166 5587.06 1401.73 96.56%

170 6016.53 1509.45 100.09%

171 6133.61 1538.81 87.87%

172 6153.12 1543.71 67.86%



Rn-219A
Ra-223A

Ra-224T
Ac-228T

. h-227A

Th-230U
Th=232
Th=-234U

Pa-231A

Pa~234mU
U=-2340

U-235

173
177
179
181
183
i85
186
187
188
190

149

14
46

55
56
58

6311.39
€375.86
6622.92
6713.59
6895.30
7034.57
7329.01
7365.24
7468.11
7558.19

524.58
1604.24

618.07
635.69
1776.13

963,48

518.26

618.07

837.46
1634.29
1847.80
3118.67
3606.01
3633.25
3863.52
6330.93
6500.74

203.32
453.28
618,07
938.73
943.89
1017.14
1024.55
1143.22
121e6.81

273.59
240.88

256.04
453.28

113.02
1133.94

3991.32

215.92
485,37

654.61
743.60
780.83

1583.40
1599.57
1661.54
1684.28
1729.86
1764.79
1838.64
1847.73
1873.53
1896.12

130.75
401.93

154.25
158.69
445.06

241.01

129.17
154.25
209.36
409.47
463.05
782.15
904.52
911.35
969.16
1588.31
1630.89

50.07
-112.88
154.25
234.80
236.09
254.49
256.35
286.15
304.64

67.74
59.52

63.33
112.88

27.25
283.82

1001.24

53.24
120.93

163.44
185.79
195.14

101.86%
110.22%
105.00%
113.97%
81.73%
21.50%
90.54%
87.75%
75.70%
158.36%

80.41%
100.09%

99.47%
70.94%
113.34%

100.00%

127.88%
99.47%
96.78%
98.03%

109.98%
45.97%
45.52%
91.80%
90.573%
76.95%
95.80%

118.73%
103.02%
99.47%
63.51%
89.87%
214.67%
103.46%

75.59%

83.34%

100.00%

95.66%
103.02%

121.86%
68.70%

100.00%

97.52%
162.56%

101.26%
100.38%
100.79%



59 808.93 202.20 88.55%
FAm-241 15 240.88 59.52

¥lags: C = check; nuclide is a part of an underdetermined solution



Spectrum file: ENV94078 Date: 15-Sep-1994 Time: 6:27:23
Gikkkkkkkkkkkkkkkkkkkkkkkikx M D A REPORTT tdhkwdkkhdkdkdhddhddhhkhkdkkkhhhkhkikk
peak spectrum library spectrum energy  full photopeak detection
# # energy  enerqgy diff. activity limit
keV keV kev pCi/g pCi/g
BE~7
i 110 477.59 480.64 ~3.05 0.000E+00 1.274E-01
1.274E-01
NA-22
1 160 1274.54 1281.25 -6.71 0.000E+00 1.986E-02
1.986E-02
EK-40
i 169 1460.75 1461.05 -.30 -1.992E+01 1.925E~01
| 1.925E~01
Co-60
1l 156 1173.23 1182.30 -9.07 0.000E+00 2.024E-02
2 162 1332.51 1335.21 -2.70 0.000E+00O 1.859E-02
1.859E~02
_.8B-125
A 11 35.46 32.05 3.41 0.000E+00 9.151E~01
72 27 8§1.80 81.14 .66 3.650E+01 1.886E+00
3 56 176.29 185.79 -9.50 0.000E+00 2.240E-01
4 97 380.51 386.99 -6.48 0.000E+00 9.945E~01
5 103 427.95 427.19 .76 0.000E+00 5.374E~02
6 107 463.51 463.05 .46 4.049E~01 1.260E-01
7 118 60G0.77 609.40 -8.63 0.000E+00 7.787E~02
8 118 606.82 609.40 -2.58 0.000E+00 3.387E~01
-] 119 636.15 633.31 2.84 0.000E+00 1.194E-01
10 123 671.66 665,56 6.10 0.000E+00 7.577E-01
5.374E-02
C5-134
1 i09 475.35 474.48 .87 0.000E+00C 9.304E~01
2 116 563.26 580.23 ~16.97 0.C00E+CO 1.622E-01
3 116 569.29 580.23 ~-10.94 0.000E+00D 9.003E~02
4 118 604.66 609.40 -4.74 0.000E+00 1.521E~02
5+ 135 795.76 795.14 .62 5.247E~02 1.764E~02
6 136 801.84 806,33 -4 .49 0.000E+00 1.906E~01
7 . 150 1038.50 1052.23 ~13.73 0. 000E+00 1.767E+00
8 155 1167.86 1155.42 12.44 C.000E+00 1.085E4+00
b 164 1365.13 1377.94 -12.81 0.000E+00 5.930E-01
1.521E-02
CsS~136
-1 20 66.91 67.74 -.83 0.000E+00 2.318E~01
30 86.29 87.403 -.74 0.000E+00 3.526E~-01
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122

47

117

124
127
130
142
149
149
160
166

- 109.66

153.22
163.89
176.56
273.865
340.57
507.21
818.50

1048.07
1235.34

661.64

30.63
30.97
35.00
35.80
53.17
79.5%
81.01
276.29
302.71
355.86
383.70

121.78
244.67
344.30
411.09
444.00
778.90
867.39
964.00

1085.83
1112.07
1408.08

123.07
248.04
591.70
692.50
723.30
756.70
873.20
$86.30

1004.80
1274.80
1397.80

109.32
154.25
163.44
185.79
273.72
338.42
509.61
821.25
1052.23
1238.38

661.77

32.05
32.05
32.05
32.05
53.24

79.40°

81.14
277.45
302.76

- 352.03

386.99

122.37
242.08
342.73
409.47
445.06
782.15
860.72
964.50
10670.10
1104.34
1408.23

122.37
242.08
583.25
683.24
719.96
752.91
883.35
1001.24
1001.24
1281.25
1401.73

-2.75
-4.16
-3.04

-.13

2.95

~.59
2.59
1.57
1.62
~1.06
-3.25
6.67
-.50
15.73
7.73
~.15

. .70
5.96
8.45
9.26
3.34
3.79

-10.15

-4.54

3.56
-6.45
-3.93

1.059E+01
0.000E+00
3.476E+00
0.000E+00
1.691E-01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.910E-01

0.000E+00
0.000E+00
0.000E+00
0.000E+0CO
1.444E+01
8.577E4+00
1.12%9E+00
0.000QE+00
3.072E~01
0.000E+00
0.000E+00

9.545E~02
0.000E+0Q0
0.000E+0Q0Q
0.000E+00
0.000E+00
0.000E+0O0
0.000E+0Q0
8.298E-01
0.000E+00Q
0.000E+00
2.380E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

3.070E+00
2.032E-01
2.916E-01
1.050E~01
1.030E-01
3.167E~02
1.338E+00
1.616E-02
2.241E-02
1.130E-01

1.616E-02

1.503E-02

1.503E~02

1.905E~-01
9.437E-02
2.898E~01
1.311E+00
1.396E+00
8.158E-01
5.834E-02
1.976E-01
6.664E-02
2.054E-02
1.487E-01

——— ———— -

2.054FE-02

4.003E-02
1.689E-01
5.053E~-02
6.563E-01
4.509E~-01
1.175E-01
4.346E-01
1.210E-01

1.820E-01"

1.39%E-01
8.410E~02

4.003E-0Q2

3.161E~02
2.06%9E-01
3.032E~-01
8.609E-01
7.504E-02
3.704E-01
1.634E-01
1.747E-01
1.068E-01
5.623E~02
1.087E+00



12 177
CIR-192
1 17
2 19
3 19
4 20
5 23
6 60
7 81
8 84
9 85
10 96
11 108
12 111
13 117
14 118
15 118
T1~-208T
1 21
2 22
3 29
4 31
5 62
6 64
7 69
3 78
L9 113
10 117
11 131
12 137
13 141
14 145
15 148
16 152
T1-210U
1 37
2 81
3 135
Pb-210U
1 12
Pb-211A
1 24
2 26
3 33

1587.30

61.49
63.00
65.12
66.83
75.70
205,78
295.95
308.44
316.49
374.51
468.06
484 .54
588.60
604.40
612.45

72.80
74.97
84.80
87.30
211.50
233.50
252.60
277.36
510.72
583.14
763.30
821.10
860.47
927.70
~ 982.80
1093.90

97.00
296.00
795.00

46.52

76.86
79.29
89.60
92.40

1599.57

61.40
63.33
63.33
67.74
75.17
205.40
295.31
304.64
314.42
372.20
469.91
487.14
583.25
609.40
609.40

73.03

74.81
84.20
87.53
210.69
234.80
254.49
277.45
5l0.81
583.25
766,49
821.25
860.72
934.22
969.16
1104.34

97.60
295.31
795.14

46.55

76.81
79.40
89.96
92.50

-2.27

.08
-.33
1.79
~-.91

.53

.38

3.80
2.07
2.31
-1.85
-2.60

5.35

-5.00
3.05

~.23
.16
.60
-.23
.81
-1.30
-1.89
-.09
-.09
-.11
-3.18
~-.15
-.25
-6.52
13.64
-10.44

~.60
.69
-.14

~.03

.05
-.11
-.36
~-.10

¢.000E+0Q0

5.201E+00
1.1338+02
0.000E+00D
0.000E+00
1.892E+01
4.784E+00
1.477E+01
0.000E+0QO0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

4.328E+00
3.864E+01
2.525E+01
1.115E+02
0.000E+00
0.000E+00
0.000E+00
2.229E-01
4.992E-01
3.476E~01
0.000E+00
3.351E+01
3.612E-01
0. 000E+00
0.000E+00
0.000E+00

1.162E+00,

5.555E+00
4.475E~02

2.437E+01

1.634E+02
6.757E+01
3.621E+02
5.825E+03

1.104E+00

—————- . — T =

3.161E-02

2.199E+00
1.183E+00
1.053E+00
5.846E~01
1.309E+00
3.849E-01
4.194E-02
4.349E-02
1.605E-02
1.873E+00
2.597E-02
4.069E-01
2.895E-01
1.664E~01
2.390E-01

A i Al M Al N s e

1.605E-02

1.171E+00
6.364E~-01
1.467E+00
4.699E4+00
8.071E+00
4.770E+00
1.853E+00
1.988E~01
5.782E-02
1.520E-02
9.093E-01
1.577E+01
1.412E-01
1.435E+01
9.040E+00
4.964E+00

1.520E~02

3.303E-01
1.577E-02
1.504E~-02

o ke e i 2 4oih e ke e

1.504E-02

8.668E~01

——— - — ——

8.669E-01

1.246E+01
6.427E+00
1.441E+4+01
4.455E+01

!



L) 100
6 103
.7 118
B 125
H i31
10 139
Ppb~-212T
1 22
2 25
3 30
4 33
5 45
6 66
7 82
Pb~-2140
1 14
2 22
3 25
4 30
5 33
6 51
7 60
8 68
9 T2
0 77
1 81
2 86
13 a5
14 106
15 110
16 111
17 113
18 l1le
19 132
20 134:
21 140
Bi-211A
1 21
2 21
3 28
4 29
5 94
6 160
7 103
8 118
9 126
10 131
11 139
12 143
13 152

404.80
427.10
610.00
703.30
766.20
831.80

74.81
T7.11
87.20
89.80
115.18
238.63
300.09

53,20

74.81

77.11

87.20

89.80
141.30
205.59
241.92
258.82
274.53
295.92
324.30
351.99
462.10
480.50
487.25
511.03
580.30
768.40
785.95
839.03

70.83
72.87
82.50
:84.90
351.10
404.80
426.%0
609.30
704.30
766,40
831.80
897.30
1109.10

404.89
427.19
609.40
703.13
766.49
832.02

74.81
77.18
87.03
89.96
115.13
238.72
300.13

53.24
74.81
77.18

87.03"

89.96
143.79
205.40
242.08
258.89
274.88
295.31
323.97
352.03
461,96
480.64
487.14
510.81
580.23
768.48
786.08
839.22

73.03
73.03
83.79
84.20
351.14
404.89
427.19
609.40
704.58
766.49
832.02
904.52
1104.34

-.09
-.09
.60
.17
-.29
-.22

.00
-.07
17
-.16
.05
-.09
-.04

-.04
.00
-.07
.17
-.16

=-2.49 -

.19
-.16
-.07
-.35

.33
~.04
.14
-.14

.22
.07
~.08
~.13
-.19

-2.20
~.16
~1.29

.70
~.04
-.09
-.29
~-.10
-.28
-.09
-, 22
-7.22
4.76

2.664E+00
2.566E+00
2.236E4+04
2.522E+01
4.598E+01
3.448E#+00

1.413E+01
1.399E+01
6.740E+00
2.274E+0]1
2.716E+00
1.254E+00
4.409E+00

' 2.885E+01

2.143E+01
2.288E+01
1.148E+01
3.864E+01
0.000E+00
1.109E+03
2.395E+01
2.126E+01
2.220E+01
2.314E+01
4.714E+02
2.240E+01
2.149E+01
2.227E+01
1.899E+01
3.746E+02
1.967E+01
1.250E+03
2.539E+01
2.378E+01

0.000E+00
7.203E+00
0.000E+00
0.000E+00
2.443E+00
1.950E+00
1.8%90E+00
2.553E+04
4.027E+00
3.382E+01
2.926E+00
0.000E+QO
0.000E+00

4.509E~01
1.009E+00
3.128E4+01
4.217E+00
3.0C1lE+00
5.746E~-01

- - A " —— -

4.509E-01

2.327E-01
1.202E-01
2.625E~01
9.052E~-01
2.095E+00
3.068E~02
3.812E-01

3.068E-02

2.790E+00
3.529E-01
1.965E~-01
4.470E~01
1.538E+00
3.448E+01
8.926E+01
1.713E-01
2.320E+00
4.026E+00
6.571E~-02
6.320E+01
3.204E-02
7.423E+00
3.659E+00
2.806E+00
4.338E+01
3.584E+00
1.898E+01
1.389E+00
2.785E+00

——— T T -

3.204E-02

3.803E+00
1.949E+00
5.183E+00
1.940E+01
1.016E~01
3.299E-01
7.431E~01
3.573E+01
2.797E+00
2.208E+00
4.876E-01
6.081E+00
1.677E+01

1.016E~01



171

39.86
70.83
72.87
74.81
77.11
B2.50
84.90
87.20
89.80
144.90
288.08
295.10
327.96
452,83
473.50
727.17
785.42
893.39
952.10
1078.62
1512.75
1620.56
1806.00

76.86
79.29
89.60
92.40
387.00
389.10
454.77
609.30
661.40
665.45
665.45
703.20
719.86
768.36
786.10
806.17
934.05
964.08
1051.96
1120.28
1133.66
1155.19
1207.68
1238.11
1280.96
1377.65
1385.31
1401.50
1407.98
15092.19
1538.50

46.55
73.03
73.03
74.81
77.18
83.79
84.20
87.03
89.96
144.22
286.15
295.31
327.82
454 .88
474.48
727.42
786.08
883.35
946.39
1070.10
1509.45
1630.89

1838.64

76.81
79.40
89.96
82.50
386.99
389.04
454.88
609.40
661.77
665.56
665.56
703.13
719.96
768.48
786.08
806.33
934.22
964.50
1052.23
1120.51
1133.92
1155.42
1207.97
1238.38
1281.25
1377.94
1385.861
1401.73
1408.23
1509.45
1538.81

~6.69
-2.20

~.25

-.66

10.04
5.71
8.52
3.30

-10.33
-32.64

.05
-.11
-.36
-.10

.01

.06
~.11
-.10
”C 37
-.11
-.11

.07
-.10
-.12

.02
-.16
-.17
~-.42
-.27
-.23
-.26
-.23
-.29
-.27
~-.29
~-.29
-.30
w‘23
-.25
-.26
-.31

0.000E+00
0.000E+00
8.912E+01
3.308E+03
3.354E+03
0.000E+00
0.000E+00
1.633E+03
5.686E+03
9.825E+02
0.000E+00
1.929E+04
1.813E+01
0.000E+00
0.000E+00
6.735E=-01
1.383E+01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

7.894E+01
3.552E+01
1.930E+02
3.294FE+03
1.594E+01
1.875E+01
1.641E+01
1.939E+01
3.739E+02
1.717E+01
1.717E+01
1.771E401
1.851E+0Q1
2.047E+01
8.800E+01
2.062E+01
2.069E+01
3.157E+01
2.274E+01
2.140E+01
2.416E+01
2.174E+01
2.165E+01
2.113E+01
2.095E+01
2.435E+01
2.279E+01
2.185E+01
2.038E+01
2.118E+01
2.412E+01

4.170E+00
5.095E+01
2.411E+01
5.448E+01
2.881E+01
6.250E+01
2.328E+02
6.361E+01
2.263F+02
1.228BE+02
4.209E+00
5.475E+01
2.102E+00
3.888E+4+00
2.930E+01
1.189E-01
7.566E~01
2.881E+00
5.879E+00
1.908E+00
3.726E+00
6.488E-01
5.653E+00

e b e il i S e s s g

1.189E-01

6.020E+00
3.379E+00
7.680E+00
2.519E+01
3.556E+00
3.155E+00
3.958E+00
2.713E-02
2.944E+01
8.149E~01
8.149E-01
2.960E+00
3.448E+00
3.107E~01
4.816E+00
1.243E+00
5.3938~01
4.604E+00
5.396E+00
1.201E~01
6.946E+00
1.087E+00
3.977E+00
3.192E-01
1.238E+4+00
4.425E-01
2.224E+00
1.271E+00
7.200E-01
9.227E-01
4.616E+00



32 172
33 173
A 179
- 181
36 183
37 185
38 186
39 187
40 190
Rn-219A
1 75
2 99
Rn-220T
1 115
Ra-2232
1 27
2 28
3 36
4 37
5 47
6 52
7 53
- 54
e 70
10 73
11 80
12 86
13 88
14 90
15 91
16 104
17 118
Ra-224T
1 27
2 28
3 36
4 37
5 67
6 102
Ra-226U
1 56

-227A

1543.32
1583.22
1661.28
1683.99
1729.60
1764.51
1838.36
1847.44
1896.30

271.23
401.78

549.70

81.07

83.78

94,70

97.60
122.40
144.30
154.30
158.70
256.00
269.60
288.30
324.10
328.70
334.40
338.60
445,50
609.20

81.07
83.78
94.70
87.60
241.00
410.00

186.00

1543.71
1583.40
1661.54
1684.28
1729.86
1764.79
1838.64
1847.73
18%86.12

271.33
401.93

533.72

81.14

83.79

24.71

97.60
122.37
144.22
154.25
158.69
256.35
269.56
286.15
323.97
328.85
333.98
338.42
445,06
609.40

81.14
83.79
94.71
$7.60
241.01
409.47

185.7¢9

-.39

.18

-.10
-.15

15.98

-.07
-.01
-.01
.00
-.01
.53

.21

3.124E+01
2.081E+01
2.019E+01
1.860E+Q1
2.594E+01
2.317E+01
2.342E+01
2.416E+01
1.339E+01

2.705E+00
2.332E+00

0.000E+00Q

2.462E+00
2.278E+00
2.723E+00
1.785E+00
2.342E+00
3.021E+00

2.752E+00 -

3.556E+00
4.083E+02
2.488E+00
0.000E+CO
2.356E+00
8.317E+00
2.564E+01
6.616E+00
2.227E+00
1.224E+04

3.078E+02
2.701E+02
2.962E+02
2.018E+02
1.321E+00
5.465E+02

5.572E+01

5.162E+00
2.291E+00
1.161E+00
5.468E+00
3.948BE~01
6.667E-02
2.882E+00
5.746E-01
6.971E+00

2.713E-02

1.297E~-01
2.034E-01

1.297E-01

1.301E+01

—— — o —— - —————

1.301E+01

1.272E-01
7.207E~02
1.720E-01
5.071E-01
9.823E-01
3.774E-01
2.380E-01
1.933E+00
3.184E+01
9.417E~0C2
8.804E+00
3.159E~01
6.178E+00
1.261E+01
4.462E-01
8.427E-01
1.713E+01

o i sl o o o -

7.207E-02

1.591E+01
8.545E+00
1.871E+01
5.732E+01
3.295E~01
3.419E+02

3.295E~01

4.297E~-01

4.297E-01



1 27
.2 28
s 31

S 38

5 54
Ac-228T

1 15

2 38

3 48

4 52

5 53

6 56

7 60

8 61

9 74
10 90
11 91
12 93
13 102
14 107
15 109
16 112
17 116
18 128
19 130
20 132
21 133
~2 135
S 139
24 139
25 140
26 143
27 144
28 147
29 148
30 159
31 _ 169
32 7 170
33 170
34 172
35 173
36 174
37 178
38 178
39 178
40 180
Ac-228Tw

1 51

2 55

3 58

4 59

5 70

o 78

81.08
83.96
87.50
100.00
160.40

57.76
99.45
129.1310
145.90
154.20
184.60
204.10
209.40
270.30
332.40
338.40
340.90
409.40
463.00
474.60
509.60
562.30
727.00
755.20
772.10
782.00
724.80
830.40
835.60
840.20
904.20
911.07
964.60
968.90
1247.10
1459.20
1495.80
1501.50
1556.90
1580.20
1587.90
1624.70
1630.40
1638.00
1666.40

141.00
174.10
191.50
199.50
257.30
27%.00
321.70

81.14
8§3.79
87.53
98.47
158.69

59.52

98.47
129.17
144.22
154.25
185.79
205.40
209.36
270.43
333.98
338.42
342.73
409.47
463.05

474.48

509.61
580.23
727.42
752.91
768.48
782.15
795.14
832.02
832.02
839.22
904.52
911.35
964.50
269.16
1253.77
1461.05
1509.45
1509.45
1543.71
1583.40
1588.31
1630.89
1630.89
1630.89
1669.16

143.79
163.44
195,14
202.20
256.35
277.45
323.97

~.06

«17
«.03
1.53
1.71

-1.76
.98
-. 07
1.68
~.05
~1.19
=-1.30

-.13

-1.58
-.02
-1.83
-.07
-.05
.12
-.01
-17.93
-.42
2.29
3.62
-.15
-.34
~1.62
3.58
.98
-.32
-.28
.10
-.26
-6.67
~-1.85
-13.65
-7.95
13.1¢
-3.20
~.41
-6.19
-.49
7.11
~2.76

5.275E+04
2.559E+03
3.137E+03
0.000E+00
0.000E+00

0.000E+0Q0
0.000E+00
7.498E~01
0.0C0E+00
1.556E+01
0.000E+00
0.000E+00
2.907E-01
7.923E-01
0.000E+00
1.586E+00
0.000E+00
8.77BE-01
8.717E~01
6.593E+01
6.157E+00
0.000E+00
9.963E+00
0.0C0E+00
0.000E+00
2.085E+00
9.237E~-01
0.000E+00
0.000E+0QO
0.000E+00
2.106E+00
1.058E+00
2.220E+00
1.058E+00
0.000E+00
C.000E+QC
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.246E+00
C.000E+0O
1.001E+0Q
0.000E+0Q0
0.000E+00

0.000E+00
0.000E+00
0.00CE+0Q0
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00

2.726E+03
8.097E+0]
1.322E+02
4.502E+01
7.683E401

4.502E+01

6.067E+Q0
1.122E+00
3.992E-01
5.912E+00
1.346E+00
2.182E+01
9.124E+00
2.841E~01
3.400E-01
2.903B+00
1.070E-01
3.287E+00
6.118E~01
2.714E-01
4.307E+01
2.622E+00
1.388E+00
1.759E+00
1.406E400
2.872E~01
2.714E4+00
3.105E-01
3.074E+00
9.534E-01
2.222E+00
2.069E+00
6.172E~02
3.238E~01
1.007E~01
3.425E+00
4.804E+00
1.973E4+00
3.58B2E+00
8.898E+00
2.617E+00
4.363E-01
4.963E+00
7.599E-01
2.849E+00
6.731E+00

W " . -

6.172E~02

2.797E4+0]
4.388E+0]
1.237E+01
4.012E+00
5.151E+01
5.982E+00
5.289E+00



372.20
396.80
398.60
440.30
503.70
523.00
546.30
570.70
572.10
583.00
620.30
651.40
674.60
677.30
701.50
707.30
773.50
873.80
944.10
948.00
958.50
975.90
988.10
1065.10
1095.70
1110.60
1153.60
1245.10
1287.50
1685.90
1887.40

20.27
50.20
50.88
62.50
72.90
73.70
75.15
77.40
79.77
85.44
88.48
94.00
95.00
96.10
9%.70
100.00
100.30
105.00
113.20
141.30Q
154.20
204.30
205.00
206.10
206.40

372.20
401.93
401.93
445.06
509.61
533.72
B33.72
580.23
580.23
583.25
609.40
651.48
683.24
683.24
703.13
704.58
768.48
883.35
946.39
946.39
964.50
969.16
1001.24

1070.10 .

1104.34
1104.34
1155.42
1238.38
1281.25
1684.28
1890.58

19.21
50.07
50.07
62.24
73.03
73.03
75.17
77.18
79.40
8§4.20
£8.88
94.71
94.71
94.71
98.47
98.47
98.47
105.52
112.88
143.79
154.25%5
205.40
205.40
205.40
205.40

.00
-5.13
~3.33
~-4.76
~5.91

=-10.72
12.58

10.90

-8.64
6.26
-1.82
6.72
6.25
1.62
-3.18

1.06
-13
.81
.26

-.13
67

-.02
.22
.37

1.24

~.40

-.71

1.39
1.23
1.53
1.83
~.52
.32
-2.489
-.05
-1.10
~-.40

1.00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
9.000E+0Q0Q
0.000E+00
0.000E+00
1.982E+02
0.000E+00
1.037E+01
0.,000E4+00
0.000E+00
0.000E+D0
0.00CE+00
0.0C0E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
G.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0CO

0.000E+00
2.087E+00
0.000E+00
3.155E+01
3.086E+02
45 482E+02
3.587E+03
2.436E+04
9.895E+00
0.000E+00
1.532E+00
0.00CE+0OD
1.872E+03
0.000E+00
0.000QE+00:
0.000E+00
0.000E+00
8.433E+01
2,.288E+01
0.000E4+00
1.535E+02
0.000E+00
1.107E+02
7.247E+01
0.000E+00

1.622E+02
4.466E+01
3.950E+01
9.511E+00
5.942E+00
1.115E+01
6.396E+00
7.820E+00
8.698E+00
8.669E+00
1.321E+01
1.226E+01
1.338E+01
1.648E+01
7.934E+00
92.564E+00
1.800E+01
2.080E+01
1.707E+01
1.54584+01
5.714E+00
3.467E+01
9.566E+00
1.298E+01
1.422E+01
5.340E+00
1.621E+01
2.191E+01
1.546E+01
1.503E+01
1.134E+01

———— it o o, A .

4.012E+00

3.420E+01
3.776E~Q1
2.115E+02
1.104E+01
8.349E+01
1.213E+02
2.460E+02
2.093E+02
9.411E-C1
1.257E+00
5.695E~01
1.753E+00
1.246E+02
2.630E+4+01
1.129E402
1.372E400
1.629E+01
3.133E+01
1.661E4+00
1.061E+01
1.327E+01
7.070E+00
8.910E+00
5.831E+00
1.358BE+02



Th-230U

Th-231A

Th-232

Th-234U
1
2
3

29
50
62

20

210.65
234.90
236.00
252.55
254.70
256.25
273.00
286.15
296.60
299.90
300.30
304.44
329.82
334.40

84.40
131.62
215.94

67.73

26.64
58.57
72.78
81.24
82.11
84.21
89.95
g2.29
93.02
$5.87
99.28
102.27
105.81
108.00
145.06
145.94
163.12

59.00

62.86
63.29
73.92
74.00

210.68
234.80
236.09
254.49
254 .49
256.35
273.72
286.15
295.31
300.13
300.13
304.64
330.01
333.98

84.20
131.37
210.69

67.74

27.25
59.52
73.03
8l1.14
81.14
84.20
89.96
92.50
93.00
94.71
98.47
105.52
105.582
108.67
144.22
144.22
163.44

59.52

63.33
63.33
74.81
74.81

~-.04
.10
-.0%
-1.94
21
-.10
~-.72
.00
1.29
-.23
.17
-.20
-.19
.42

.20

.25
5.25

-.01

~-.61
-.925
-.25
.10
.01
-.01
-.21
.02
1.16
.81
-3.25
.29
~.67
.84
1.72
-.32

~.47
-.04
~.89
-.81

2.823E+00
3.917E+00
2.766E+00
0.000E+00
1.159E+00
2.403E+00
0.000E+00
3.290E+00
0.000E+00
7.205E+00
7.211E+01
2.983E+00
3.266E+00
2.641E+00

2.563E+4+01
1.471BE4+01

-0.000E+00

3.831E+01

8.110E-01
0. 000E+00
3.450E+01
4,138E+01
0.000E+00
3.823E+00
3.182E+01
4.743E+402
2.259E+03
C.O000E+00
0.C00E+00
C.000E+0O
4.739E+02
8.757E+00
0.000E+00
0.000E+00
1.019E+02

2.046E+01

1.460E+04
6.564E+01
0.000E+00
0.000E+00

1.144E+00
2.898E+00
1.161E~01
1.243E+01
1.592E+00
1.874E-01
3.026E+00
8.078E-01
8.272E+00
6.230E~-01
6.235E+00
1.177E+00
4.675E-01
1.299E+00

1.161E~01

1.489E+00
1.042E+01
5.262E+00

———— . - e s i oo

1.489E+00

6.551E+00

6.551E+00

3.793E-01
5.679E+00
9.334E+00
2.13%E+00
5.458E+00
2.221E-01
1.267E+00
3.628E+00
3.443E+01
2.078E+00
1.343E+01
2.668E+00
1.760E+02
4.295E+00
2.79%E+02
4.073E+01
8.552E+00

e s e b o W . S A

2.221E-01

1.491E+01

s s s S W e s

1.4%1E+01

1.524E+02
6.855E~01
3.014E+02
8.007E+01



5 28
& 30
7 34
o 35
9 44
io 56
Pa-231A
1 39
2 79
3 g2
4 83
5 g9
Pa-234mU
1 149
U-2340
1 14
2 33
3 35
4 39
235
g 33
2 35
3 39
4 40
5 41
6 51
7 55
8 56
9 56
10 58
11 59
12 60
Am-241
1 10
2 15

83.30
87.02
92.38
92.80
112.81
184.80

102.70
283.67
300.08
302.67
330.07

1001.903

53.10
89.96
93.35
105.00

89.96

83.35
105.00
108.60
109.14
143.76
163.35
182.70

185.72

194.94
202.12
205.31

26.36
59.54

kL

83.79
87.03
92.50
93.00
1i2.88
185.79

105.52
283.82
300.13
302.76
330.01

1001.24

53.24

89.96
893.00
105.52

89.96

93.00
105.52
108.67
109.32
143.79
163.44
185.79
185.79
195.14
202.20
205.40

27.25
59.52

-.49
-.01
-.12
~.20
-.07
~.99

~2.82
~.15
-.05
-.09
.06

-.21

-.14
.00
.35

-.52

-.89
.02

8.141E+02
5.833E+03
7.934E+01
3.391E+01
6.809E+01
0.000E+00

0.000E+00
2.808E+00
6.268E+00
2.487E+00
6.913E+00

2.789E+01

2.696E+02
1.989E+04
2.538E+04
2.249E+03

2.652E+01
4.061E+01
3.373E+00
8.449E+00
2.853E+00
3.156E+00
3.364E+00
0.000E+00
3.381E+00
3.333E+00
3.795E+00
3.538E+00

0.000E+0Q0
1.058E~01

2.576E+01
2.272E+02
6.068E~01
5.169E~01
4.943E+00
2.752E+02

5.169E-01

4.548E+00
7.948E-01
5.419E-01
5.394E-01
9.895E-01

5.394E-01

3.002E4+00

- A Wl A sl sl

3.002E+00

2.607E+01
7.916E+02
3.869E+02
8.354E+02

2.607E4+01

1.055E+00
6.191E-01
1.253E+00
4.144E+00
8.277E-01
1.162E~01
2.823E-01
3.928E+00
2.608E-02
2.298E+00
1.352E+00
2.846E-01

- ——— Y T T ——

2.608E-02

3.046E+00
7.709E-02

7.709E~-02






Spectrum file:

e ok ok ok ok ok o e

number nuclide conf.value

WO~ d W

K~-40
C5-137
Ti-208T
Pb-210U
Pb-212T
Pb-214U
Bi~214U
Ra-223A
Ra-2247T
Ra-226U
Ac~228T
Th-234U

Pa-234mU

U-235

ENV94095

. 9955
1.0000
.9729
. 99867
.99897
.8931
.2294
.9840
.8988
L9994
.9397
.9895
.9938
. 9751

Date:

RADIONUCLTIDE

30-Sep-1994
ANALYSTS

~~~~~~~~ Activity
nmeasured

1.802E+01 +- 4.65%
1.527E-01 +- 6.39%
5.977E-01 +- 3.60%
1.211E4+00 +- 12.08%
1.967E+400 +~ 5.24%
1.398E+00 +- 3,05%
1.354E+00 +- 2.78%
1.837E-01 +- 30.21%
2.518E+00 4+~ 7.53%
2.994F4+00 4+~ 6.20%
1.552E+00 +- 2.48%
1.124E+00 +- 13.63%
2.724E4+00 +—~ 22.64%
1.819E~01 +~ 6.20%
3.598E+01

Time:

12:11:17

REPORT
( PCi/g) ====mm=mmmeaee
decay saturation
corrected
1.802E+01 0.000E+00
1.527E~01 0.000E+00
5.977E-01 0.000E+00
1.211E+00 0.000E+Q0
1.967E+00 0. 000E+0C
1.398E+00 0.000E+00Q
1.354E+00 0.0CO0E+0Q0
1.837E-01 0.000E+00
2.51BE+00 0.000E+00
2.994E+00 0.000E+00
1.552E+00 0.000E+00
1.124E+00 0.000E+00
2.724E+00 0.000E+00
1.819E~01 0.000E+00
3.598E+01 0.000E+00

Flags: C = check; nuclide is a part of an underdetermined solution

% o k% ok %k ke



Spectrum file:

Ekkkhkhkkkkkkhkhkh ki

centroid
channel

68.94
188.77
256.16
302.23
311.23
338.17
340.92
350.09
352.43
362.31
372.87
375.5¢
400.89
517.79
617.45
744.93
837.37
954.49
964.07
968.05

1079.87
1084.02
1096.69
1104.25
1109.52
1179.85
1198.98
1310.16
1351.44
1405.72
1634.61
1847.93
2038.60
2326.88
2430.98
2639.18
2654.51
2900.48
3044.57
3064.61
3079.61
3170.69
3215.87
3312.88
3332.3¢9
3432.06
3633.42
3724.68
3846.70
3863.71
3990.54
4381.26
4466.87

ENV34095
PEAK

Date: 30-Sep-199%4
SEARCH
error enerqgy
channel kev

.11 16.25
.14 46.64
10 63.34
.04 74.91
.03 T7.37
« 27 83.83
.28 84.62
.18 86.93
.17 87.52
.09 90.00
.15 92.65
«17 93.33
.19 899.69
.11 129.02
.17 154.03
.08 186.05
.07 209.26
.02 238.67
.12 241.07
.11 242.07
.20 270.15
1.08 271.19
.38 274.37
.61 276.27
.17 277.59
.03 295.25.
.14 300.06
.09 327.98
.06 338.35
.03 351.98
.15 409.46
.05 463.01
.11 510.88
.02 583.25
.02 609.38
.14 661.64
.66 665.49
<10 727.23
.41 763.41
« 17 768.44
.38 772.20
.20 795.07
.32 806.41
.26 830.76
.36 825.66
.16 860.68
.06 911.23
.25 934.13
.24 8964.76
.10 969.03
.46 1000.86
.36 1098.93
10 1120.42

REPORT

Time:

error
keV

.10
.13
.10
.10
.10
12
.12
.11
.11
.10
.11
.11
.11
.10
«11
.10
.10
.10
.10
.10
.11
.29
.14
.18
S11
03—0
11
-10
.10
.10
.11
.10
.10
-10
.10
11
.19
.10
‘14
.11
.14
.11
.13
12
.13
L1131
.10
.12
-12
.10
.15
.13
.10

12:11:17

Rkkdkdkdhkkdkdiddhdd

significance

1000000.0
1000000.0
11.2

10.4

9.4
1000000.0

. » 8 = a4 &

CUOOOCWRMOFEIN

3
6
5
2
9
1
0
1000000
7

-

et
[
o
<
Q
[
o

1000000.0
5.8

L) [ &)
OWVWARMFROMNMONRWN

L B D L D D O R I I T T R R T )

B2 DD ot

100000

-

b
PRhoNOOAOAROUELAAANRWOROMNRBHBON DO
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=



4604.39
4936.76
5184.17
5492.12
5823.97
6331.96
6350.81
6500.35
6895.97
7034.65
7364.61

.71
.29
.35
.21
.06
.33
.39
.46
.37
.15
.46

- 1154.94

1238.34
1300.42
1377.67
1460.89
1588.28
1593.01
1630.51
1729.72
1764.50
1847.25

.20
.12
«13
.11
-10
.13
.14
+15
.14
.11
.15

[
WeHEHbBOANG W

[
* L] L] - - Ll L ] L] - - L]
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Spectrum file:

ENV94085

P EAK

Date:
FIT

30-5ep—~1994

REPORT

Tine:

12:11:17

hkdkdkdhkkkkhhkdkhkikhhhkhkhidt

peak centroid energy- area error background intensity error gfit
channel keV counts counts gps
68.94 16.25 2.4891E+02 7.4 7.7843E+02 5.2892E+00 8.9 -9
B 15.91 8.7388E+02 18.4
B 16.42 1.0959E+03 14.7 '
2 189.77 46.64 2.5248E+02 9.8 5.4377E+02 1.3954E+00 11.0 1.0
B 46.61 1.8364E+02 8.7
3 256.16 63.34 4.28138+02 8.8 B8.9281E+02 1.6226E+00 10.1 1.3
B 63.35 9.2105E+02 2.9
m 4 302.23 74.91 1.9839E+03 2.8 1.0896E+03 6,.2970E+00 5.7 1.3
B 75.03 1.8060E+02 9.2
M 5 311.23 77.17 3.4002E+03 1.9 1.0055E+03 1.0458E+01 5.3 1.3
B 77.17 1.6775E+02 10.3 '
m 6 338.17 83.93 2.7944E+02 16.9 7.5997E+02 7.8641E-01 17.6 1.3
B 84.45 1.4321E+02 9.3
m 7 340.92 84.62 2.5849E+02 18.0 7.498%9E+02 7.2117E-01 18.6 1.3
B 84.45 1.4321E+02 9.3 -
m 8 350.09 86.93 6.5306E+02 14.9 7.1858E+02 1.7710E+00 15.7 1.3
B 87.22 9.5010E+01 12.4
m 9 352.43 87.52 B.0648E+02 10.1 7.1119E+02 2.1715E+00 11.2 1.3
B - 87.22 9.5010E+01 12.4
m 10 362.31 90.00 8.0997E+02 4.5 6.8239E+02 2.1545E400 6.6 1.3
m 11 372.87 92.65 7.7113E+02 8.8 6.5636E+02 2.0353E+00 10.0 1.3
B 82.52 9.6822E+02 9.2
B 93,03 4.7534E+02 18.2
e 375.59 93.33 6.5726E+02 10.1 6.5047E+02 1.7314E+00 11.2 1.3
93.03 4.7534E+02 18.2
400.89 89.69 1.6564E+02 10.2 5.9966E+02 4.2871E~01 11.2 .6
517.79 129.02 3.4739E+02 8.1 6.1467E+02 B8.5083E~(1 2.1 1.4
617.45 154.03 2.5030E+02 11.2 5.4267E+02 6.6088BE-~-01 12.0 1.5
744.93 186.05 9.5194E+02 3.6 5.6117E+02 2.8335E+00 5.9 1.7
B 185.79 7.0402E+02 3.2
837.37 209.26 5.7029E+02 3.3 4.3305E+02 1.8300E+00 5.9 .6
m 954.49 238.67 6.3241E+03 1.1 3.8902E+02 2.2072E+01 5.2 1.1
B 238.67 3.0191E+02 5.3
] 964.07 241.07 7.2318E+02 5.5 3.4567E+02 2.5403E+00 7.5 1.1
M 20 968.05 242.07 7.8305E+02 5.2 3.3151E+02 2.7578E+00 7.3 1.1
m 21 1079.87 270.15 4.3416E+02 7.6 2.7041E+02 1.5766E+00 9.0 .9
m 22 1084.02 271.19 8.6545E+01 29.5 2.6168E+02 3.1423E-01 29.9 .9
m 23 1096.69 274.37 7.5693E+01 20.4 2.4985E+02 2.7467E-01 21.0 .9
m 24 1104.25 276.27 4.8161E+01 30.9% 2.5352E+02 1.7471E~Q1 31.2 .8
M 25 13109.52 277.59 2.2830E+02 7.8 2.6084E+02 8.27%7E~01 9.0 .9
26 1179.85 295,25 1.9068E+03 1.6 2.2109E+02 7.2360E+00 4.8 .9
B 285.17 1.6573E+02 7.8
27 1198.98 300.06 3,9497E+02 6.7 2.3583E+02 1.5187E+00 8.1 1.7
28 1310.16 327.98 3.4615E4+02 4.2 2.3B44E+02 1.4309E+00 6.2 .9
29 '1351.44 338.35 1.2019E+03 3.2 2.2868E+02 5.0956E+00 5.5 1.5
30 1405.72 351.98 2.9710E+03 1.7 2.5637E+02 1.3008E+01 4.7 1.3
B 352.03 2.9805E+02 6.1
31 1634.61 409.46 1.6522E+02 8.8 1.5017E+02 8.1636E~01 9.9 .8
32 1847.93 463.01 3.5552E+02 3.9 1.4657E+02 1.9299E+00 6.2 .7
33 2038.60 510.88 5.6649E+02 5.0 1.8826E+02 3.3158E+00 7.1 1.7
B 510.34 3.5624E+02 7.8
T 511.57 4.7412E+02 7.1
34 2326.88 583.25 1.9452E+03 1.4 1.3986E+4+02 1.2560E+01 4.9 .7



= mEBw @

=H

'ﬁxs:n

583.324 1.0336E+02 9.4
2430.98 609.38 2.2200E+03 1.6 1.0691E+02 1.4807E+01 4.8 1.0
609.34 2.1623E+02 5.6
2639.18 661.64 4.7369E+02 4.7 1.2155E+02 3.3578E+00 6.4 1.5
2654.51 665.49 4.8794E+01 15.6 1.2738BE+402 3.4818E-01 16.2 1.5
2900.48 727.23 3.9417E+02 4.5 7.8289E+01 3.1139E400 6.2 1.1
727.05 5.8665E+01 13.4
3044.57 763.41 5.4521E+01 15.6 8.6144E+01 4.5536E-01 16.3 -9
3064.61 768.44 1.9981E+02 6.3 9.6546E+01 1.6814E+00 7.7 .9
3079.61 772.20 6.2296E+01 17.1 1.0503E+02 5.2717E~-01 17.6 -9
3170.69 795.07 1.9798E+02 6.1 9.5659E+01 1.7324E+00 7.5 .9
3215.87 806.41 6.0662E+01 13.9 4.8991E+01 5.3950E-01 14.6 1.2
3312.88 830.76 5.5960E+01 16.1 6.618BE+01 5.1495E-01 16.7 1.2
3332.392 835.66 7.6086E+01 12.3 7.5481F+01 7.0488E-01 13.1 1.2
3432.06 860.68 2.8976E+02 4.7 6.3691E+01 2.7768E+00 6.5 .9
3633.42 911.23 1.3026E+03 2.2 7.0513E+01 1.3241E+01 5.0 1.1
3724.68 934.13 1.3583E+02 9.6 5.2868E+01 1.4051E+00 10.6 1.4
3846.70 964.76 2.3755E+02 7.5 7.0178E+01 2.5138E+00 8.7 1.7
3863.71 969.03 7.4244E4+02 3.7 6.6843E+01 7.8811E+00 5.8 1.7
3990.54 1000.86 6.4737E+01 18.6 4.9956E+01 7.0302E~01 19.1 1.0
1001.07 7.0890E+01 17.5 ‘
4381.26 1098.93 5.7501E+01 17.9 3.6424E+0)1 6.6693E-01 18.4 1.1
4466.87 1120.42 4.8082E+02 4.4 5.3737E+01 5.6534E+00 6.2 1.3
1120.31 5.2112E+01 17.1
4604.39 1154.94 6.1642E+01 32.3 6.1310E+01 7.4044E-01 32.6 2.3
4936.76 1238.34 1.8026E+02 11.1 B8.6437E+01 2.2664E+00 11.9 1.0
5492.12 1377.67 1.2586E+02 7.6 2.B185E+01 1.7102E+00 8.8 1.0
5823.97 1460.89 2.5157E+03 1.7 2.3518E+01 5.0418E+01 4.6 1.3
1460.76 2.6941E+02 4.8
59 6331.96 1588.28 1.0000E+02 11.8 1.8213E+01 1.5488E+00 12.6 1.5
60 6350.81 1593.01 7.13BOE+0]1 14.7 1.4832E+01 1.1085FE+00 15.3 1.5
.. 81 6500.35 1630.51 5.3909E+01 17.2 1.3220E+01 8.5528E~01 17.7 .9
62 6895.97 1729.72 7.23978+01 13.6 1.1234E+01 1.2127E400 14.2 .7
63 7034.65 1764.50 3.6596E+02 5.6 4.4895E+00 6.2435E+00 7.1 .B
1764.42 5.9809E+01 6.9
64 7364.61 1847.25 4.6104E+01 21.8 B8.4270E+00 8.2043E~01 22.2 .9

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit
B = backround peak - will be subtracted from the peak above.
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Spectrum file:

ENV94095

Date: 30-Sep~-1994

Time:

12:11:17

i;fase peaks were identified, but not used in the activity analysis:

number channel

68.9
302.2
311.2
338.2
340.9
350.1
352.4
362.3
372.9
375.6
400.9

1079.9
1084.0
1104.3
1189.0
1310.2
1351.4
2038.6
2900.5
3064.6
3170.7
3312.9
3846.7
4381.3
6350.8

energy

16.25
74.91
77.17
83.93
84.62
86,93
87.52
90.00
92.65
93.33
99.69
270.18
271.18
276.27
300.06
327.98
338.35
510.88
727.23
768.44
795.07
830.76
964.76
1098.93
1593.01

peak intensity (gps)

2.689E+00
6.217E+00
1.039E+01
7.300E-01
6.652E~01
1.735E+00
2.136E+00
2.154E+00
1.678E+00
1.556E+00
4.287E-01
1.577E+00
3.142E-01
1.747E~01
1.519E+00
1.431E+00
5.096E+00
3.024E+00
3.049E+00
1.681E+00
1.732E+00
5.149E-01
2.514E+00
6.669E-01
1.108E+00Q

L bl
—
-
.
o
o
.
o
wrm
L o
el

G

ol
-
o
o
e
o
o
e
-
e
L
-
4

23.44%
5.71%
5.31%

18.88%

20.10%
16.03%
11.38%
6.62%
11.87%
12.42%
11.18%
9.01%
29.92%
31.21%
8.10%
6.16%
5.50%
7.45%
6.32%
7.68%
7.50%
16.69%
8.73%
18.45%
15.30%



Spectrun file: ENV94095 Date: 30-Sep-199%4 Time: 12:11:17

AEkkkkkkkkkkkk* P E A K REPORT #kkhhkhhhhhthks

ASSOCIATIOR

nuclide peak peak peak peak
nunmber channel energy usage
K-40 58 5823.97 1460.89 100.00%
C8-137 36 2639.18 661.64 100.00%
T1-208T 25 1109.52 277.59 121.36%
34 2326.88 583.25 106.65%
39 3044.57 763.41 57.71%
46 3432.06 860.68 66.81%
Pb~210U 2 189.77 46.64 100.00%
Pb-2127 18 954.49 238.67 100.00%
Pb-214U 20 968.05 242.07 97.96%
23 1096.69 274.37 42.13%
26 1179.85 295.25 97.14%
30 1405.72 351.98 104.62%
Bi-214U 35 2430.98 609.38 110.54%
36 2639.18 661.64 100.00%
37 2654.51 665.49 157.24%
43 3215.87 806.41 79.73%
48 3724.68 934.13 78.90%
53 4466.87 1120.42 94.62%
54 4604.39 1154.94 79.95%
55 4936.76 1238.34 91.43%
57 5492.12 1377.67 82.34%
62 6895.97 1728.72 88.01%
63 7034.65 1764.50 91.41%
64 7364.61 1847.25 90.64%
Ra-2234 15 617.45 154.03 100.00%
Ra-2247 19 964.07 241.07 100.00%
Ra-226U 16 744.93 186.05
Ac—-228T 14 517.79 129.02 138.17%
15 617.45 154.03 100.00%
17 §37.37 209,26 99.86%
31 . 1634.61 409.46 109.79%
32 1847.93 463.01 96.50%
41 3079.61 772.20 123.65%
45 3332.39 835.66 103.69%
47 3633.42 911.23 87.91%
50 3863.71 8969.03 88.92%
59 6331.96 1588.28 96.20%
61 6500.35 1630.51 91.46%
. Th-2340 3 256.16 63.34 100.00%
Pa-234nmuU 51 3990.54 1000.86 100.00%
¢ U-235 16 744.93 186.05



Flags: C = check; nuclide is a part of an underdetermined solution

of



Spectrum file:

Ahkkkkkkhhkhkkkhhddhhkhkkhdkhddr

“. eak spectrum
# #

BE-7

NA-22

K-40

MN-54

CG-57

32

56

58

45

14
14

43
46

54
56

53

38
46

16

ENV94095

library

energy

kev

477.59

1274.54

1460.75

834.81

122.06
136.43

810.75
863.94

1173.23
1332.51

1115.52

702.50
871.10

176.25

Date:

MDA

spectrum
energy
keV

463.01

1300.42

1460.89

835.66

129.02
129.02

806.41
860.68

1154.24
1300.42

1120.42

727.23
860.68

186.05

30-Sep-1994
REPORT

energy

aiff.

kevV

14.58

-25.88

-.14

-.85

-6.96
7.41

-4.90

~24.73
10.42

-9.76

Time:

kkkkdbhd kb kkhhkhkhhhhhhhikd

full photopeak

activity
pCi/g

0.0CO0E+00

‘0. 000E+00

1.822E+01

G.000E+00

0.000E+00
0.000QE+0OC

0.000E+00
0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

12:11:17

detection
lim%t
pCi/g

1.226E-01

1.226E-01

2.296E-02

2.296E-02

1.757E-01

i e s s S - -

1.757E-01

2.067E-02

S ——— T~ T -

2.067E-02

1.348E-02
1.096E-01

——————— - - ——

1.348E-02

1.737E-02
2.579E+00

e i i —— o — -~

1.737E-02

2.503E-02
1.912E-02

———— oo -

1.912E~-02

4.697E~02

——— T A . Wiy W S S

4.697E~02

1.849E~-02
1.722E~02

——— > - - . sk s o

1.722E-02

1.985E-01



BN

I-131

[P R S

C5~134

U e L B

CS-136

Do L D

CS-137

BA~133

(S -V IS

EU-152

O (2 D

EU~154
1

31
32
35
36

36

14
29
49
53
57

14
38

427.95
463.51
600.77
636.15

80.18
284.29
364.48
636.97
722.89

563.26
569.29
604.66
795.76
801.84

176.56
340.57
818.50
1048.07
1235.34

661.64

81.01
276.29
302.71
355.86
383.70

121.78
344.30
964.00
1112.07
1408.08

123.07
723.30

409.46
463.01
609.38
661.64

77.17
277.59
351.98
661.64
727.23

583.25
583.25
609.38
795.07
806.41

186.05
338.35
806.41
1000.86
1238.34

661.64

83.93
276.27
300.06
351.98
409.46

129.02
338.35
964.76
1120.42
1377.67

129.02
727.23

18.49

~-8.61
-25.49

3.01
6.70
12.50
-24.67
~4.34

~-9.49

2.22
12.09
47.21
~-3.00

.00

-2.92

2.65
3.88
-25.76

-7.24
5.95
-.76

-8.35

30.41

~5.95
~3.93

0.000E+00
7.468E~01
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

G.00CE+0Q
0.000E+00
0.000E+00
7.852E-02
0.000E+00

0.000E+0Q0
0.000E+0D
0.000E+00
0.000E+00
0.000E+00

1.534E-01

0.000E+00
9.254E-02
0.000E+00
0.000E+00
0.000E+00

0.000E+0QD
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0CCE+00
0.000E+00

5.120E-02
1.240E-01
7.953E-02
1.270E-01

5.120E-02

6.642E-01
2.025E-01
1.549E-02
1.886E~01
9.474E-01

T . Y—— " -

1.549E-02

9.393E~-02
1.364E~C2
1.911E~-C2
2.041E~-01

A T i e Al . b s

1.364E-02

9.241E-02
2.851E-02
1.571E-02
2.291E-02
1.349E-01

e e e s o ——

1.571E~02

1.749E-02

1.749E-02

4.812E-02
1.475E-01
6.685E-02
2.030E~02
1.539E-01

— A S il i . e s b

2.030E-02

3.944E-02
5.153E-02
2.328E~01
1.600E-01
1.226E~01

3.944E~-02

2.926E-02
8.651E~-02



S W

IrR-192

Ot L) B s

T1-208T

U1 o L0 B

T1-210U
1

2
3

/.. »=210U

Pb-211A

Ut b ) B0 e

Pb~-212T

Ut L) DD e

Pb-2140

cobw R B

46
51
56

20
30

873.20
1004.80
1274.80

295,95
308.44
316.49
468.06
612.45

74.97
277.36
510.72
583.14
860.47

97.00
296.00
795.00

46.52

79.29
404.80

427.10°

766.20
831.80

74.81
77.11
87.20
238.63
300.09

74.81
77.11
241.92
295.92
351.99

860.68
1000.86
1300.42

295.25
300.06
327.98
463.01
609.38

74.91
277.59
510.88
583.25
860.68

95.69

295.25
795.07

46.64

77.17
409.46
409.46
768.44
830.76

74.91
77.17
86.93
238.67
300.06

74.91
77.17
242.07
295.25
351.%8

12.52
3.94
~25.62

.70
8.38
-~11.49
5.05
3.07

.06
-.23

-,16

-.11
-.21

-2.69
.75
-.07

2.12
~4.66
17.64
~2.24

1.04

-.10
-.06
27
-.04
.03

-.10
-.086
~.15
.67
.01

0.000E+00
0.000E+0O
0.000E+00

9.298E-01
0.000E+00
0.000E+Q0
0.D00E+00
¢.CO00E+CO

6.950E+00
4.925E~01
5.697E-01
5.646E~-01
8.945E-01

6.000E+00
0.000E+00
6.698E~02

1.353E+400

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.C000E+0O

2.540E+00
2.312E+00
1.083E+00
1.980E+00
1.796E+00

3.852E+00
3.782E+4+00
1.427E+00
1.460E+4+00
1.356E+00

1.664E~01
1.183E~01
6.499E~02

2.926E~02

3.604E~02
3.825E-02
1.37%E~02
2.671E~02
2.470E~01

] i . i A, .

1.379E~-02

5.509E-01
1.679E~-01
7.305E~02
1.722E-~02
1.229E-01

A i i . bl welon o ——

1.722E-02

3.147E-01
3.600E~-02
1.630E-02

e s s s sk o o ——

6.036E-01

5.617E+4+00
4.987E-01
1.026E+00
3.575E4+00
7.221E~01

—— o —————

4.987E-01

2.013E-01
1.028E-01
2.124E-01
3.044E-02
3.371E-01

. i —— -~ -~ -

3.044E~02

3.053E-01
1.682E~01
1.593E-01
5.658E~-02
3.676E~02



7 -211A

1 4
2 30
3 31
4 31
5 44
Bi=-2127T
1 2
2 38
3 42
4 52
5 61
Bi-214U0
1 35
2 40
3 83
4 55
5 63
 Bi~-214Uw
P & 23
R 31
3 44
4 52
5 60
Po-2100
=1 43
Po-211A
1 34
2 47
Po-212mT
1 34
Po-214U
1 42

. o-215A

72.87
351.10
404.380
426.90
831.80

39.85
727.17
785.42

1078.62
1620.56

60%8.30
768.36
1120.28
1238.11
1764.51

273.70
405.74
g821.18
1069.96
1594.73

803.00

570.00
$00.00

570.00

799.00

74.91
351.98
409.46
409.46
830.786

46.64
727.23
795.07

1088.93
1630.51

609.38
768.44

1120.42°

1238.34
1764.50

274.37
409.46
830.76
1098.93
1593.01

806.41

583.25
911.23

583.25

795.07

~-2.04
-.88
-4 .66
17.44
1.04

-6.78
-.06
-9.65
-20.31

-9.95

~.08
-.08
~.14
-.23

.01

-.67
-3.72
-9.58

-28.97

1.72

~-3.41

=-13.25
-11.23

-13.25

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
1.020E+00
0.000E+00
0.000E+0O
0.000E+00

1.242E+00
1.331E+400
1.453E+00
1.481E+00
1.516E+00

6.004E+00
0.0CGQE+0C
0.000E+CO
0.000E+00
0.000E+00

C.CO00E+0GO

0.000E+00
0.000E+00

0.000E+00

0.000E+00

3.676E-02

1.823E+00
3.112E-01
3.648E-01
7.394E-01
6.127E-01

3.112E~01

3.111E+00
1.167E-01
1.117E+00
2.349E+00
8.982E~01

1.167E-01

3.051E~02
3.224E-01
1.151E~01
3.775E~01
6.986E-02

3.051E-02

6.047E+00
8.806E+00
1.181E+01
7.307E+00
9.551E+00

6.047E+00

1.715E+03

———— T A A

1.715E403

2.844E+00
3.649E+00

T - - -

2.844FE+00

7.110E-01

e i . . bl S~ o

7.110E-01

1.213E+02

e e s b s e s

1.213E+02



[
ERREeS

RN~-21%A

L b

Rn-220T

- Rn=-222U

Fr-223A

(LIS 8

Ra-224T

S VLR % 3

Ra-226U

U1 s L B

. =-227A

32

10
31

34

33

Lol el RSN

15
15
21
32

438.80

76.86
79.29
82.60
271.23
401.78

549.70

510.00

50.80
80.00
gl1.52
88.60
234.60

83.78
144.30
154.30
269.60
445.50

81.07
83.78
94.70
87.60
241.00

81.07
83.78
94.70
97‘60
185.99

463.01

77.17
77.17
90.00
271.19
409.46

583.25

510.88

46.64

77.17
83.93
87.52
238.67

83.83
154.03
154.03
270.15
463.01

83.93
83.93
93.33
99.69

241.07

83.93
83.93
93.33
99.69
186.05

~24.21

-.31
2.12
-.40

~-7.68

-33.55

~.88

4.16
2.83
-2.41
1.08
-4.07

-2.86
-.15
1.37

-2.09
-.07

~2.86
”nls
1.37
~2.09
~.06

0.00CE+0O

7.962E401
0.000E+00
2.876E+01
1.227E~01
0.000E+00

¢.000E+00

0.000E+00

0.000E+00
C.000E+00
0.000E+00
0.000E+00
0.000E+00

1.224E-01
0.000E+0O
4.584E~01
4.483E-01
0.000E+00

s
-

0.000F+00
1.451E+01
0.C0CE+00
0.000E+00
2.518E+C0

0.000E+00
$.B28E+00
0.000E+00
0.000E+00
3.339E+00

3.465E+01

- i . A

3.465E+01

3.540E+00
2.025E+00
4.410E+00
1.105E-01
2.205E-01

1.105E-01

1.453E+01

1.453E+01

3.450E+01

3.450FE+01

6.932E-02
1.594E-01
2.070E-01
2.232E-01
4.033E-01

A o e e Nt i i i oo

6.932E-02

5.775E~02
4.041E-01
2.034E~01
8.177E-02
9.304E-01

o o v -

5.775E~02

1.416E+01
6.847E+00
1.799E+01
5.496E+01
3.105E-01

3.105E-01

9.995E+00
4.638E+00
1.308E+01
4.213E+01
4.149E-01

4.148E-01



1 6
2 &
.3 9
it 13
3 15
Ac-228T
1 17
2 29
3 47
4 50
5 59
Ac-228Tw
1 17
2 25
3 28
4 33
5 51
Th~227A
1 2
2 9
3 18
4 21
-5 28
Th-228T
1 7
2 14
3 17
Th-230U0
1 3
Th-231A
1 1
2 5
3 10
4 12
5 15
Th-~232
1 3

£1.08
83.96
87.50
100.00
160.40

209.40
338.40
911.07
968.90
1587.%0

199.50
279.00
321.70
503.70
988.10

50.20
88.48
236.00
256.25
329.82

84.40
131.62
215.%94

67.73

26.64
84.21
89.95
95.87
163.12

59.00

83.983
83.93
87.52
99.69
154.03

209.26
338.35
811.23
96%.03
1588.28

209.2¢6
277.59
327.98
510.88
1000.86

46.64
87.52
238.67
270.15
327.98

84.62
129.02
209.26

€3.34

16.25
83.93
90.00
93.33
154.03

63.34

~-2.85

-.02
.31
6.37

.14
.05
"-16
-.13
~.38

-2.76

1.41
~-6.28
~-7.18

=-12.7%

.56
- .86
-2.67
-13.90
1.84

-.22
2.60
6.68

10.39
.28

-.08

2.54
2.09

-4.34

0.000E+00
1.3758+02
6.773E+02
5.225E+01
0.000E+00

1.555E+00
1.5641E+00
1.765E+00
1.745E+00
1.613E+00

0.000E+QO
0.000E+00
0.000E+00C
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

2.350E+00
0.000E+00
0.000E+00

0.000E+00

0.000E+Q0
3.788E~01
6.665E+00
0.000E+00
0.000E+00

0.000E+00

2.427E+03
6.492E+01
1.070E+02
3.678E+0]
6.339E+01

3.678E+01

2.712E-01
9.971E~02
5.659E~02
9.574E~02
3.638E~01

5.659E~02

3.984E+00
5.548E+00
4.979E+00
6.719E+00
1.007E+01

- > - Y A i sty e Yo

3.984E+00

2.998E-01
6.227E~01
1.334F-01
1.850E-01
4.970E~01

W W A S i A o e

1.334E-01

1.191E+00
1.079E+01
4.934E4+00

1.191E+00C

5.684E+00

s s s e A Sl e N Wl

5.684E+00

3.040E-01
1.788E~01
1.022E+00
1.725E+00
8.829E+00

1.788E~01

1.239E+01

1.239E+01



Th-2340U
R

.

LT3
4
5

Pa~231A

Ut G B

Pa-234U0

U s W B0

12
13
14

48

Pa~234nU

U L B e

U-2340

PRy

U-235

bt

ST e

U~238

63.29
92.38
82.80
112.81
184.80

27.36
283.67
300.08
302.867
330.07

94.67
98.44
131.28
926.70
946.00

94.66

98.44
743.00
766.60

1001.03

E3.10
89.96
93.35
105.00

93.35
109.14
143.76
163.35
185.72
202.12
205.31

48.00

63.34
92.65
g2.65
99.69
186.05

16.25
277.59
300.06
300.06
327.98

$3.33
1 99.69
129.02
934.13

934.13"

93.33
99.69
727.23
768.44
1000.86

46.64
50.00
83.33
99.69

93.33

99.69
154.03
154.03
186.05
209.26
209.26

46.64

~.05
-.27
‘15
13.12
-1.25

11.113
6.08
.02
2.61
2.09

1.34
-1.25
2.26
~7.43
11.87

1.33
~1.25
18.77
~1.84

.17

6.46
-.04

.02
5.31

.02
9.45
-10.27
9.32
-.33
~-7.14
~3.95

1.810E+00
3.064E+4+00
2.622E+00
0.000E+00
0.000E+00

0.000E+00
0.0C0E+00
2.553E+400
0.00CE+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.00CE+00

0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
3.217E+00

0.000E+00
4.166E+4+03
1.674E+03
0.000E4+00

2.678E+00
0.000E+00
0.000E+00
0.000E+00
2.027E~01
0.C00E+00
0.000E+DO

0.000E+00

5.539E~01
4.978E-01
4.259E~01
4,894E+00
1.499E+02

4.25%E-01

5.930E-01
8.063E-01
4.792E-01
5.412E-01
1.021E+00

4.792E-01

9.286E-02
5.23BE-02
6.117E-02
1.181E-01
8.673E-02

s i s s S S~

5.238E~02

1.241E+01
6.993E+00
2.944E+01
9.413E+00
1.858E+00

————————————

1.858E+00

1.993E+01
6.388E+02
3.176E+02
9.111E+02

. T . Y T - -

1.993E401

5.082E-~01
8.679E-01
1.319E~-01
2.898E~01
2.518E-02
1.335E+00
2.992E-01

e e s el b o s A -

2.518E-02

3.672E+01

3.672E+01



Am~-241
R | 1 26.36 16.25 10.11 0.000E+00 2.296E+00
Lo 3 59.54 63.34 -3.80 C.000E+QO 6.401E-02

s . s o o S W~ V_— -

6.401E-C2

el






-SAMPO 90,

s,

1990 PA,MN,JR.
GAMMA
FOR

SPECTRUM

14-Sep—-1994 16:27:43

ANALY SIS REPORT

ENVI94079

Rockwell Int'l/ Rocketdyne Environmental Lab T100

Sample description:

Spectrum file name: ENVS4079
Sample identifier : A4003

Sample size : 3.430FE+02 ¢
Measured by : FCD

Date of Activity Calculation
Collect started on
Collect ended on

e 00 2

Decay time
Live time:

3.600E+03 s real time

SITE SURVEY - SOIL "14C uR/hr,

ENV940079, 9/14/94

14-Sep~-19%4 at 15: 8:58
14-Sep-1994 at 15: 8:58
14-8ep-~19%4 at 16: 9:37
0 years 0 days O©0 hours O minutes

3.639E+03 s dead time: 1.07 %

Calibration Files

'k on a¥

Gamma reference library
with 38 isotopes and

MDA library name:

C:\SAMPO\LIBRARY\MDALIB1.ILF

Shape calibration requested : CL032894
Shape calibration used : CLO0328%94
Created :  28-Mar-19%4 11:131:58
Modified : 28~-Mar-1994 11:40:16
Energy calibration requested : CL032894
Energy calibration used : CLO0328%4
Created : 28-Mar-1994 11:12:27
Modified s 4 11:42:37
:'-.- ) P /
< +#ficiency calibration regdested : CM090794
Efficiency calibration use :
Created : 28-Mar-1994 131:12:54
Modified : 28~Mar-1994 11:44:18
Last search discrimination level: 3.00
Last search FROM channel 12 TO channel 8180
Last fitting discrimination level: 1.64
Last fit FROM channel 1 TO channel 8192
Identification energy tolerance .70
Minimum intensity conv. factor 10.00

C:\SAMPO\LIBRARY\LIBRARY.ILF

191 gamma lines.

MDA energy tolerance: .70 kevV
MDA decision limit l-alpha: 95.00 %
MDA detection limit l-~beta: 95.00 %

Peaked backround file:

Threshold factor for peak areas:

Report Reviewed and
Conforms to NOO1OP000028 By:

oK
6005{ &4 t

C:\SAMPO\SPECTRA\BW032894.PTF
Energy tolerance for peaked backround subtraction:

.70 kev
1.00

&HPS ;%};géjjigﬁif
Ollfen 7% FIH Y oo

FELUes7ED, Bl vue 14/



Spectrum file: ENV94079 Date: 14-Sep-1994 Time: 16: 9:37

Tkkk*k*kk* R A DI ONUCLTIDE ANALYSIS REPORT %ddkikdk

§on

number nuclide conf.value — ewsweeo. Activity ( PCL/gQ) === e e

measured decay saturation
corrected
1 K-40 .9894 1.292E+01 +- 4.61% 1.292E+01 6.934E+00
2 C5-137 . 9997 1.395E-01 +- 14.13% 1.395E-01 7.013E+00
3 T1-208T .9971 2.356E-01 +— 9.94% 2.356E~01 7.092E+00
4 Pb-23100 .9995 1.087E+02 +- 4.48% 1.087E+02 7.170E+00
5 Pb-211A .9725 4.842E+00 +- 25.57% 4.842E+00 7.249E+00
6 Pb-212T L9751 1.088E+00 +- 5,11% 1.088E+4+00 7.328E+00
7 Pb-2140 .8692 7.527E+01 +~- 1.53% 7.527E+01 7.486E+00
8 Bi-211A .89719 7.561E+00 +- 9.09% 7.561E+00 7.880E+00
9 Bi-214U .7528 7.049E+01 +=- L79% 7.049E+01 8.195E+00
10 Rn-219A .9915 9,143E+00 +=- 5,29% 9.143E+00 8.746E+00
11 Ra-223A .9811 1.017E+01 +~ 3.60% 1.017E+01 9.062E+00
12 Ac-2287 .9390 9,.95%E~01 +~ 7.90% 9.95%E-01 9.21%E+00
13 Th-227A .9670 1.035E+01 +- 2.48% 1.035E+C1 S.377E+00
14 Th-230U . 92998 1.485E+02 +- 9.16% 1.485E+0C2 9.692E+00
15 Th-2340 .998%8 2.5785E+02 +- 2.79% 2.575E+02 0.000E+0Q0
16 Pa~231A .9880 8.444E+00 +~ 8.74% 8.444E+00 0.000E4+00
17 Pa-234mU .9951 2.520E+02 +- 2.85% 2.520E+02 0.000E+4+00
18 U~234U .9934 4,.983E+02 +- 11.53% 4.983E+02 C.000E4+00
19 U-235 .9884 1.364E+01 +-~ 2.95% 1.364E+4+01 0.000E+00
1.450E+03 1.490E+03 1.124E+02

i -jags: C = check; nuclide is a part of an underdetermined solution



Spectrum file:

kkkhkkkhddhkddddibdhd

i
§o

Eéak

no

ENVO40Q7%9
PEAK
centroid error
channel channel
55.30 <13
66.70 .23
69.37 17
80.18 .24
105.985 .18
112.5%9 »19
189.42 .02
203.41 .08
216.04 .04
256.04 .01
273.66 .08
302.00 .14
311.03 .07
319.86 .14
326.92 .15
337.98 .10
350.63 .45
352.76 45
361.97 .10
372.13 .09
373.92 .77
380.85 .16
392.87 22
396.03 .07
414.61 .50
421.38 .31
425.10 .24
435.01 ~40
438.30 .18
443.01 .28
446.79 .14
453.24 .05
459,92 .38
463.73 .60
576.20 +17
577.74 .20
618.07 .05
635.70 «23
654.68 .07
743.69 .04
745.71 .06
804.61 .37
809.33 .18
816.33 .25
821.40 .08
824.74 .31
943.78 .04
8954.35 . D6
967.70 .01
1024.61 .08
1034.57 .11
1077.13 .04
1084.03 .05

Date:
SEARCH

14-Sep-1994

energy
keV

12.43
15.36
16.04
18.82
25.44
27.14
46.57
50.09
53.27
63.33
67.76
74.88
77.15
79.37
8l.14
83.92
87.10
87.63
89.95
62.50
82.95
94.71
97.71
98.50
103.17

104.87.

105.80
108.29
109.11
110.30
111.25
112.87
114.54
115.50
143.71
144.10
154.25
158.69
163.4¢6
185.81
186.32
201.11
202.30
204.06
205,33
206.17
236.07
238.72
242.07
256.36
2858.87
269.55
271.29

REPORT

Time:

error
keV

.11
.12
.11
.12
B
.11
.11
.11
.10
.10
.10
.11
.10
.11
.11
.10
.15
.15
.10
.10
.22
.11
.11
.10
-16
.13
.12
.14
.11
.12
.11
.10
.14
.18
.11
.11
.10
.12
.10
.10
.10
.14
.11
.12
.10
.13
.10
.10
.10
.10
.10
.10
10

9:37

kkkkhkkhkkkkkhhkkkdk

significance

< m

100000

b OV LY
NSO WIS WWLWwY
* . [ ] * L[] L] - * W L] [ - -

[
N
CWONNVYOANIOANDON

o
oy

34.2
1000000.0
24.3

18.7
1000000.0
72.0

12.9
1000000.0
13.4
1000000.0
1000000.0
1000000.0
1000000.0
4‘5
1000000.0
3.8

15.3
1000000.0
10060000.0
1000000.0
25.0

13.1

3.1

13.6

68.6
1000000.0
1000000.0
3.9
1000000.0
12.8
1000000.0
21.9

11.3

55.5

12.0

9.0

20.0

15.2



1Q098.61
1133.58
1142.97
1179.67
1158.88
1209.34
1255.86
1293.68
1317.45
1330.50
1335.34
1250.86
1401.61
1405.46
1544.83
1552.58
1604.41
1616.23
1620.39
1704.40
1776.73
1815.80
1917.42
1944.26
2034.94
2130.01
2286.53
2314.13
2326.58
2430.61
2638.84
2654.13
2724.74
2804.06
2871.19
2959.68
2963.62
3056.23
3064.13
3131.56
3134.96
3214.67
3294.85
3317.79
3345.38
3633.53
3724.27
3843.98
3864.02
3991.07
4194.79
4266.04
4466.19
4518.96
4605.31
4699.09
4813.95
4935.85

5106.69

5326.85

274.95
283.73
286.09
295.31
300.13
302.76
314.44
323.94
329.91
333.19
334.40
338.30
351.05
352.02
387.02
388.96
401.97
404.94
405.98
427.06
445.22
455.02
480.52
487.26
510.01
533.88
573.18
580.12
583.25
609.38
661.68
665.52
683.24

703.16.

720.02
742.24
743.22
766.48
768.46
785.39
786.24
806.26
826.39
832.15
839.08
911.42
934.20
964.25
969.28
1001.18
1052.32
1070.20
1120.45
1133.70

1155.37

1178.91
1207.74
1238.33
1281.21
1336.46

.11
.11
.11
.10
.10
.11
+13
.10
.10
.15
12
.10
.11
.10
011
.11
.10
.11
.20
.12
.12
.13
.12
.12
.24
.14
.16
.12
»12
.10
.13
.10
.15
.12
012
.13
.16
.10
.10
.22
.12
.10
17
.20
.11
L11
.10
.12
.14
.10
.14
.14
.10
.13
£10
.15
.12
.10
.10
<17

. * * * *

b 00
QNHOO’\O\wh#mNO\\O

4
4
4
3
1
5:
3
7
8
1000000
3
9
0

1000000.
106
5

5
10
7
1000000

3
3
4
6
4
3
3
5
&
94

3
13
3
5
5
4
0

100000

-
-
-
.
-
-
-
-
-
-
-
-
-
-
-
-
L]
.
.
-
-
-
-
-
-

uoc:ur-.!mumw-bcwomoowwumoqumm

24.
1000000.0
10.8

o
O
L]

ot
* L3 L] L] » - L] * * » L] * L] * * [ - .
wmmaoummmwm»uwmmmw-&

-3 L

-4

Y '
[V LV MBI WHO BRI W



5491.96
5521.89
5587.29
5612.76
5823.23
5990.69
6016.32
6042.10
6132.56
6152.26
6311.32
6357.22
6375.29
6622.59
6894.81
T034.26
7329.35
7365.38
7557.48

1377.88
1385.38
1401.79
1408.18
1460.97
1502.97
1509.490
1515.86
1538.55
1543.49
1583.39
1594.90
1599.43
1661.46
1729.73
1764.71
1838.73
1847.76
1885.94

.10
.11
.11
.10
.10
.20
.10
-34
.12
.12
.11
.11
.14
.11
.11
.10
.13
.10
.15

|

]

*

e b ok b
WhhONOPRBAUIE WWHBOJH
* L] [] . L] L] L ] . - [ ] . - L] » L] L] L

[
SNNOAWOUIWNIOWO IO b o)



Spectrum file:

}wa'w W RUHOEZEWOEWWE W

n
m
2
m
mn
n
m
B
B
m
B
B
M
m
M
m
m
m
n
m
m
m
m
B
il

'peak centroid

no channel
1 55.30
2 66.70
3 69.37
4 80.18
5 105.95
6 112.59
7 189,42
g8 203.41
9 216.04
10 256,04
11 273.66
12 302.00
311.03
31%.86

i5 326.92
16 337.98
17 350.63
i8 352.76
19 361.97
20 372.13
21 373.92
22 380.95
23 392.87
24 396,03
25 414.61
26 421,38
27 425,10
28 435.01
28 438.30
30 443.01
31 446.79
32 453.24
33 459,92
34 463.73
35 576.20

ENV9407¢

o3k e e e e e ok de ok e g e e ke e e ke e e ke Ok

enerqy
keV

12.43
12.60
15.3¢6
14.88
15.78
16.04
15.78
16.46
18.82
18.55
19.42
25.44
25.57
27.14
46.57
46.60
50.0¢9
53.27
63.33
63.38
67.76
74.88
74.93
77.15
79.37
81.14
83.92
84.46
87.10
87.63
89.95
92.50
92.51
92.96
92.85
92.51
82.96
94.71
97.71
98.50
103.17
104.87
105.80
108.29
109.11
110.30
111.25
112.87
112.85
114.54
115.50
143.71
143.80

PEAK

area
counts

1.3000E+03
1.4242E+03
1.1530E+03
2.8576E+02
1.5571E+03
1.4347E+03
1.5571E+03
4.9054E+02
5.4565E+02
3.3421E+402
2.0535E+4+02
4.7855E+02
1.1655E+02
3.7687E+02
4.4738E+03
1.7517E+02
9.5303E+02
1.7381E+03
1.5903E+04
9.3213E+02
9.5418E8+02
1.0092E+04
1.1673E+02
1.8241E+04
1.3877E+03
3.0377E+03
7.2215E+03
1.2897E+02
3.6337E+03
2.4159E+03
2.8447E+03
1.7834E+04
9.0626E+02
5.9740E+02
1.0458E+04
9.0626E+02
5.9740E+02
2.2387E+03
5.8802E+02
1.7981E403
1.4933E+02
2.3894E+02
3.6004E+02
2.4278E+02
6.2838E+02
3.5146E4+02
6.8003E4+02
1.8373E+03
9.3529E+01
2.8476E+02
1.3709E+02
2.3156E+03
1.4294E+0Q2

Date:

F1I

error

bt
o

NI o ol

A NONN B OO @R B~ bt 5 810 0 00 k= L W0 L D0 B ~d
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VI BRoOoOUMO oW

l4-Sep-1994

T REPORT

background

counts
4.3585E+03
4.1314E+03

4.068%0E+03
3.7796E+03

3.1550E+03

3.1097E+03
3.2772E+03

3.5174E+03
3.7280E403

- 4.5763E+03

4.6310E4+03
5.198%E+03

5.0263E+03
4.8594E+03
4.7273E+03
4.5225E+03

4.2923E+03
4.2539E+03
4.08B4E+03
3.9083E+03

3.8768E303

3.7541E+03
2.6514E+03
2.6506E+03
2.4414E+03
2.4208E+03
2.4112E+03
2.3939E+03
2.3906E+03
2.38B81E+03
2.3879E+03
2.3912E+03

2.3998E+03
2.4069E+03
2.5943E+03

Time:

intensity
gps

1.1556E+02
7.5128E+01

8.7661E+01

2.6370E+01

1.4852E+01

1.0633E+01
5.7076E+01

1.0923E+01
1.8197E+01
1.3173E+02

7.3164E4+00
6.92023E+01

1.2058E+02
8.8803E+00
1.8954E+01
4.3355E+01

2.0908E+01
1.3804E+01
1.6084E+01
1.0016E+02

5.8666E+01

1.2502E+01
3.2591E+00
9.9464E+00
8.1687E-01
1.3018E+00
1.9576E+00
1.3127E+00
3.3913E+00
1.8918BE+CO
3.6530E+00
9.8353E4+00

1.5189E+00
7.2976E~01
1.3118E+01

16: 9:37

hkhdkhdkhkhkkkkhhkkhhik

ergor gfit

10.3
13.4

11.9
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sl

= 3amsaaazwaazwaaaam3wﬁwxﬁﬁ

REHEHWEE EEE

REH wEg

577.74

618.07
635.70
654,68

743.69
745.71

804.61
809.33
816.33
821.40

824.74
943.78
954.35

967.70
1024.61
1034.57
1077.13
1084.03
1098.61
1133.58
1142.87
1179.67
1198.88
1209.34
1255.86
1293.68
1317.45
1330.50
1335,34
1350.86
1401.61
1405.46

1544.83
1552.58
1604.41
1616.23
1620.39
1704.40
1776.73
1815.80
1917.42
1944.26
2130.01
2286.53
2314.13
2326.58

2430.61
2638.84
2654.13
2724.74
2804.06
2871.19

144.10
143.80
154.25
158.69
163.46
163.56
185.81
185.82
186.32
185.82
201.11
202.30
204.06
205.33
205.28
206.17
236.07
238.72
238.70
242.07
256.36
258.87
269.55
271.29
274.95
283.73
286.09
295.31
300.13
302.76
314.44
323.94
329.91
333.19
334.40
338.30
351.05
352.02
352.09
387.02
388.96
401.97
404.94
405.98
427.06
445.22
455.02
480.52
487.26
533.88
573.19
580.13
583.25
583.24
609.38
661.68
665.52
683.24
703.16
720.02

1.9225E+03
1.4294E+02
1.4534E+03
2.9634E+02
1.4118E+03
8.9334E+01
1.6461E+04
6.9396E+02
9.3119E+03
6.9396E+02
1.8815E+02
4.0449E+02
2.6380E+02
1.4448E+03
9.0475E+01
2.7470E+02
2.2770E+03
8.8624E+02
3.6604E4+02
1.0844E+04
1.1231E+03
7.5367E+02
2.2344E+03
1.6679E+03
2.9008E+02
2.3963E+02
3.2516E+02
2.3587E+04
8.1685E+02
3.8385E+02
1.7171E4+02
5.1516E+02
5.9735E+02
1.0090E+02
2.2522E+02
5.5231E+02
1.3298E+03
3.9985E+04
7.7292E+01
3.2601E+02
3.3125E+02
7.9673E+02
5.2179E+02
1.1264E+02
2.2451E+02
1.5679E+02
2.1915E+02
2.9411E+02
2.7279E+02
1.3234E+02

8.6738E+01

2.5288E+02
2.0989E+02
1.0913E+02
2.8838E+04
1.3373E+02
7.7655E+02
7.0892E+01
2.1385E+02
2.2698E+02
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2.5820E+G3

2.6501E+03
2.438B9E+03
2.3930E+03

2.0952E+03
2.0546E+03

1.6827E+03
1.5551E+03
1.4604E+03
1.4627E+03

1.4969E+03
1.4622E+03
1.4360E+03

1.3647E+03
1.3127E+03
1.2730E+03
1.2097E+03
1.2412E+03
1.1982E+03
1.0536E+03
1.0057E+03
1.0417E+03
8.6428E+02
9.4893E4+02
8.9976E+02
9.3256E+402
8.7473E+02
8.3879E+02
8.5272E+02
8.8975E+02
8.5779E+02
B.2333E+02

7.4437E+02
7.6118E+02
7.6367E+02
7.8105E+02
7.8438E+02
7.7647E+02
5.7172E+02
5.6207E+02
4.8630E+02
4.7584E+02
4.6811E+02
3.7914E+02
3.7959E+02
3.8530E+02

3.3799E+02
2.9656E+02
2.9738E+02
2.8661E+02
3.6072E+02
2.8068E+02

1.0%01E+01

8.4267E+00
1.7343E+00
8.3428E+00

1.0371E+02
5.8751E+01

1.2353E+00
2.6639E+00
1.7452E+00
9.5897E+00

1.8271E+00
1.6253E+01
6.3631E+00

7.8425E+01
8.3572E+00
5.6215E+00
1.6831E+01
1.2584E+01
2.1958E+00
1.8419E+00
2.5143E+00
1.8659E+02
6.5376E+00
3.0915E+00
1.4210E+00
4.3556E+00
5.1172E+00
8.7056E~01
1.9482E+00
4.8176E+00
1.1912E+01
3.5888E+02

3.1323E+00
3.1942E+00
7.8783E+00
5.1892E+00
1.1224E+00
2.3269E+00
1.6784E+00
2.3860E+00
3.3407E+00
3.1323E+00
1.6274E+00
1.1221E+00
3.2997E+00
2.7493E+00

3.8975E+02
1.9168E+00
1.1203E+01
1.0534E+00
3.2817E+00
3.5770E+00
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“?333

= W =H w = 1

REHEH r

R

2959.68 742.24 1.929%9E+02 9.6 2.9074E+02 3.1470E+00 10.6
2963.62 743.22 1.5168E+02 19.3 2.8709E+02 2.4769E+00 19.8
3056.22 766.48 7.0371E+02 4.2 3.0390E+02 1.1896E+01 6.2
3064.13 768.46 2.5021E+03 1.7 3.1141E+02 4.2420E+01 4.9
3131.56 785.39 1.7376E+02 42.6 2.7052E+02 3.018%E+00 42.9 1.7
3134.96 786.24 5.6645E+402 13.2 2.6982E+02 S.8S33E+00 14.0 1.7
3214.67 806.26 5.7003E+02 4.3 2.9825E+02 1.0199E+01 6.3 .8
3294.85 826.39 6.6907E+01 23.2 2.9635E+02 1.2307E+00 23.7 1.0
3317.79 832.15 2.6975E+02 6.5 2.6322E+02 5.0008E+00 7.9 .6
3345.38 839.08 3.7855E+02 6.0 2.8353E+02 7.0835E+00 7.5 .7
3633.53 911.42 1.9070E+02 8.9 2.6864E+02 2.8868E+00 10.0 .8
911.28 4.6172E+01 15.4
3724.27 934.20 1.381%E+03 2.1 2.8283E+02 2.8605E+01 5.0 .9
3843.98 964.25 1.9271E+02 8.9 2.3026E+02 4.0690E+00 10.0 1.1
3864.02 969.28 1.0150E+02 14.9 2.3777E+02 2.1501E+00 15.6 1.1
3991.07 1001.18 1.2739E4+03 2.1 2.4751E+02 2.7538E+01 5.0 .9
1001.12 6.4691E+01 12.9
4194.79 1052.32 1.5903E+02 16.3 1.5367E+02 3.5469E+00 16.9 1.5
4266.04 1070.20 1.3783E+02 12.7 1.8285E+02 3.106%E+00 13.5 1.3
4466.19 1120.45 5.8504E+03 1.0 2.0439E+02 1.3572E+02 4.6 1.0
4518.96 1133.70 1.8320E+02 13.2 1.3138E+02 4.2814E+00 13.9 1.3
4605.31 1155.37 6.7140E+02 3.3 1.9611E+02 1.5878E+01 5.5 .9
4813.95 1207.74 1.5393E+02 9.4 1.9586E+02 3.7708E+00 10.3 .8
4935.85 1238.33 2.0305E+03 1.6 1.7215E+02 5.0851E+01 4.7 .9
5106.69 1281.21 4.8116E4+02 2.4 1.4991E+02 1.2418E+01 5.0 .5
5326.85 1336.46 5.8481E+01 32.6 1.4031E+02 1.5664E+00 32.9 2.0
5491.96 1377.88 1.5644E4+03 2.2 1.2084E+02 4.29B4E+01 4.9 1.0
5521.89 1385.38 2.8004E+02 5.6 1.5025E+02 7.7292E+00 7.0 .9
5587.29 1401.79 4.4370E+02 4.1 1.4684E+02 1.2367E+01 6.0 1.0
5612.76 1408.18 7.7742E+02 2.9 1.4511E+02 2.1752E+4+01 5.2 1.0
5823.23 1460.97 6.3601E+02 3.8 1.7518E+02 1.8351E+01 5.8 1.3
: 1460.92 2.2909E+02 7.5
5890.69 1502.97 4.2935E+01 10.9 1.5199E+02 1.2685E+00 11.7 1.2
6016.32 1509.40 7.4326E+02 3.2 1.5680E+02 2.2038E+01 5.4 1.2
6042.10 1515.86 1.4889E+01 10.8 1.5735E+02 4.4305E-01 11.6 1.2
6132.56 1538.55 1.3567E+02 8.4 1.7749E+02 4.0876E+00 9.4 .6
6152.26 1543.49 1.7828E+02 6.8 1.5543E+02 5.3857E+00 8.1 6
6311.32 1583.39 1.8948E+02 7.0 1.304B8E+02 5.8476E+00 8.2 g
6357.22 1594.90 1.2642E+02 5.3 9.96%91E+01 3.9252E+00 10.2 9
6375.29 1599.43 8.6298E+01 12.0 1.0972E+02 2.6B58E+00 12.8 .9
6622.59 1661.46 3.2223E+02 4.8 8.4648E+01 1.0353E+01 6.5 1
6894.81 1729.73 9.8884E+02 2.8 4.2798E+01 3.2856E+01 5.2 5
7034.26 1764.71 4.8241E+03 .6 2.4290E+01 1.6300E+02 4.4 g
7329.35 1838.73 8.1102E+01 11.0 2.6370E+01 2.8360E+00 11.8 0
7365.38 1847.76 6.6450E+02 4.1 2.1457E4+01 2.3332E+01 6.0 3
7557.48 1895.94 4.5335E+01 23.6 3.2109E401 1.6264E+00 24.0 2

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit

B = backround peak - will be subtracted from the peak above.



Spectrum file: ENV94079 Date: 14-Sep-1994 Time: 16: 9:37

{i'ése peaks were identified, but not used in the activity analysis:

”humber channel energy peak intensity {(gps)}

55.3 12.43 1.064E+02 4~ 10.84%

66.7 15.36 7.374E+01 +- 13.61%

69.4 16.04 8.081E+01 +- 12.58%

80.2 18.82 2.521E+01 +— 13.73%

106.0 25.44 1.459E+01 +~ 11.66%

302.0 74.88 6.897E+01 +- 6.10%

311.0 77.15 1.206E+02 +- 5.95%

319.9 72.37 8.880E+00 +~ 10.12%

326.9 81.14 1.895E+01 +- 7.29%

338.0 83.92 4.330E+01 +~ 6.49%

350.6 87.10 2.091E+01 +- 39.74%

352.8 87.63 1.380E4+01 +- 47.56%

362.0 B9.95 1.608E+01 +- 8.95%

372.1 92.50 9,979E+01 +- 39.50%

373.9 92.95 5.830E+01 +- 65.12%

380.9 94.71 1.250E+01 ¥~ 8.58%

Jgz2.9 97.71 3.259E+00 +- 12.13%

396.0 98.50 9.946E+00 +~ 6.61%

414.6 103.17 8.168E-01 +- 25.22%

421.4 104.87 1.302E+00 +- 18.13%

425.1 105.890 1.958E+00 +- 12.78%

435.0 108.29 1.313E+00 +- 21.43%

438.3 i09.11 3.391E+00 +- 9.93%

443.0 110.30 1.892E+400 +- 14,02%

446.8 111.25 3.653E+00 +- 8.59%

459.9 114.54 1.519E+00 +- 15.45%

576.2 143.71 1.306E+01 +- 20.31%

577.7 144.10 1.084E+01 +- 24.29%

745.7 186.32 5.844E+01 +- 7.84%

804.6 201.11 1.235E+00 +- 20.28%

816.3 204.086 1.745E+00 +- 17.85%

821.4 205.33 9.546E+00 4~ 6.61%

824.7 206.17 1.827E+00 +- 18.87%

52 1077.1 269.55 1.683E+01 +- 5.74%
53 1084.0 271.29 1.258E+01 +~ ©§5,92%
58 1198.9 300.13 6.538E+00 4+~ 6.12%
59 1209.3 302.76 3.091E+00 4~ 8.05%
60 1255.9 314.44 1.421E+00 += 19.96%
61 1293.7 323.94 4.356E+00 +~ 8.61%
62 1317.5 329.91 5.117E+00 +- 7.50%
63 1330.5 333.19 8.706E~-01 +~ 23.91%
64 1335.3 334.40 1.948E+00 +- 11.10%
65 1350.9 338.30 4.818E+00 +~ 6.72%
71 1616.2 404.94 5.189E+00 +~ 8.42%
72 1620.4 405.98 1.122E+00 +— 29.22%
73 1704.4 427.06 2.327E400 +~ 10.21%
79 2130.0 533.88 1.627E+00 +- 15.62%
80 2286.5 573.18 1.122E+00 +~ 26.85%
86 2724.7 683.24 1.053E+00 +— 23.44%
87 2804.1 703.16 3.282E+00 +—- 7.43%
g9 2959,7 742.24 3.147E+00 +— 10.58%
. 80 2963.6 743.22 2.477E+00 +- 19.84%
7oAl 3056.2 766.48 1.190E+01 +- 6.16%

a2 3064.1 768.46 4.242FE+01 +- 4.87%



3131.6
3135.0
3294.9
3844.0
4266.0
5326.8
5612.8
5990.7
6042.1
6357.2

785.39

786.24
826.39
964.25
1070.20
1336.46
1408.18
1502.97
1515.86
1594.90

3.01SE+00
9.853E+00
1.231E+00
4.069E+00
3.107E+0Q0
1.566E+00
2.175E+01
1.269E+00
4.431E~01
3.925E+00

-
o
e
e
S,
-
-
EA.
-
-

42.88%
14.00%
23.65%
10.04%
13.48%
32.86%

5.22%
11.74%
11.60%

10.23%

T A W 58 7 e vt



Spectrum file: ENV94079 Date: 14-Sep-199%4 Time: 16: 9:37
dbkkkkkkkkkkkkd P EA K A SSOCIATION REPORT hkkkkdkdrdhhkrs

nuclide peak peak peak peak

number channel enerqgy usage

K-40 118 5823.23 1460.97 100.00%
C8-137 84 26€38.84 661.68 100.00%
T1-2087 82 2326.58 583.25 100.00%
Pb~210U 7 189.42 46.57 100.00%
Pb~211A 97 3317.79 ‘ 832.15 100.00%
Pb-212T 34 463.73 115.50 11.45%
48 954.35 238.72 100.53%

Pb-214U0 9 216.04 i 53.27 100.00%
49 $67.70 242.07 89.77%

51 1034.57 258.87 92.21%

54 1098.61 274.95 137.36%

57 1179.67 295.31 296.98%

67 1405.46 352.02 97.45%

76 1917.42 480.52 95.92%

77 1944.26 487.26 132.40%

= 2314.13 580.13 102.83%

. 98 3345.38 839.08 78.50%
Bi-211A 66 1401.61 351.05 100.00%
97 3317.79 832.15 100.00%

Bi-214U 68 1544.83 387.02 104.78%
69 1552.58 388.96 116.66%

75 1815.80 455.02 120.46%

83 2430.61 609.38 106.75%

84 2638.84 661.68 100.00%

85 2654.13 665.52 125.94%

88 2871.19 720.02 101.68%

g5 3214.67 806.26 108.68%

100 3724.27 934.20 3 99.88%

104 4194.79 1052.32 80.30%

106 4466.19 1120.45 100.03%

107 4518.96 1133.70 53.66%

io8 4605.31 1155.37 96.08%

110 4813.95 1207.74 110.12%

11l 4935.85 1238.33 105.02%

112 5106.69 1281.21 107.15%

114 5491.96 1377.88 84.42%

115 5521.89 1385.38 90.68%

116 5587.29 1401.79 101.16%

120 6016.32 1508.40 89.79%

122 6132.56 1538.55 91.16%

123 6152.26 1543.49 59.30%

124 6311.32 1583.39 110.75%

126 6375.29 1599.43 112.33%

127 6622.59 1661.46 100.27%



Rn-219A
Ra-223A

Ac-228T

Th-227A

Th-230U
Th-234U

Pa-231Aa

T Pa~-234nU
T u-234U

U-235

Flags: C

128
129
130
131
132

103
9
39

40
43

6894.81
7034.26
7329.35
7365.38
7557.48

1604.41

618.07
635.70
1776.73

€18.07
3633.53
3864.02

203.41
453.24
618.07
943.78
1024.61
1142.97

273.66

256.04
“453.24

112.59
1133.58

39881.07
216.04
654.68

743.69
809.33

1729.73
1764.71
1838.73
1847.76
1895.94

401.97

154.25
158.869
445.22

154.25
911.42
969.28

50.09
112.87
154.25
236.07
256.36
286.09

67.786

63.33
112.87

27.14
283.73

1001.18
53.27
163.46

185.81
202.30

83.71%
88.17%
122.01%
82.14%
98.19%

100.00%

95.05%
54.68%
124.08%

95.05%
98.04%
104.84%

105.01%
97.46%
95.05%
92.99%

109.80%
84.80%

100.00%

102.12%
97.46%

100.33%
99.65%

100.00%
100.00%
106.72%

98.49%
70.79%

check; nuclide is a part of an underdetermined solution



Spectrum file: ENVS4079 Date: 14~-Sep~19%4 Time: 16: 9:37
{gt,ai.:************************* MDA REPORT kkkkdkhkkhkdkhkhkhkhkhkikkddkttrhddnth
avpeak spectrum library spectrum energy full photopeak detection
# # energy energy diff. activity limit
keV keV kev pCi/g pCi/g
BE~7
1 76 477.59 480.52 -2.93 Q.000E+00 9.823E~01
9.523E~01
NA-22
1 112 1274.54 1281.21 -6.67 '0.000E+00 1.4558E~-01
1.455E-01
K-40
1 118 1460.75 1460.97 -, 22 1.351E+01 1.398E+00
- 1.398E+400
MN-54 )
1 97 834.81 832.15 2.66 0.000E+00 1.209E~01
1.209E-01
Co-57
1 34 122.06 115.50 6.56 0.000E+00 1.238E-01
2 35 136.43 143.71 -7.28 0.000E+00 1.031E+00
1.238E~01
CO~58
1 95 810.75 806.26 4.49 0.000E+0Q0 1.196E-01
2 98 863.94 839.08 24.86 0.000E+00 1.917E4+01
1.196E~01
Co~60 )
1 109 1173.23 1178.91 ~5.68 0.000E+0C 1.423E~01
2 113 1332.51 1336.46 ~-3.95 0.000E+0C 1.34%E-01
1.349E-01
ZN~65
1 106 1115.52 1120.45 -4.83 0.000E+00 2.642E~01
‘ 2.642E-01
KB-34
1 87 7G2.50 703.16 -.66 2.583E-01 1.100E-01
2 a8 871.10 839.08 32.02 0.000E+00 1.397E-~01
1.100E-01
_ SB~125
B 40 176.29 185.81 -9.52 0.000E+00 1.748E+00



Ba-133

N dwNe

EU-152

Ut da L DO et

EU-154
A

80

83
94
95

B4

34
65
101
106
117

34

427.95
463.51
600.77
636.15

80.18
284.29
364.48
636.97
722.89

563.26
569.25
604.66
725.76
801.84

176.56
340.57
818.50
1048.07
1235.34

661.64

81.01
276.29
3¢62.71
355.86
382.70

121.78
344.30
964.00
1112.07
1408.08

123.07
723.30

427.06
455.02
609.38
661.68

79.37
283.73
352.02
661.68
720.02

573.19
573.19
609.38
786.24
806.26

185.81
338.30
826.39
1052.32
1238.33

661.68

81.14
274.95
302.76
352.02
387.02

115.50
338.30
964.25
11206.45
1408.18

115.50
720.02

.89
8.49
-8.61
-25.53

.81
-56
12.46
-24.71
2.87

-9.93

-3.90

-4.72
9.52
-4.42

-9.25

2.27
-7.89
~4.25
-2.99

-.04

~-.13
1.34
-.05
3.84
-3.32

6.28
6.00
-.25
~-8.38
-.10

0.000E+00
0.000E+00
C.O000E+00
0.0C0E+00

Q.000E+00
2.404E+00
0.000E+00
C.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+0G0O
0.000E+0D

1.785E~01

4 ,.569E+00
0.000E+00
1.308E+00
0.000E+00
0.000E+00

0.000E+O0
0. O000E+0Q0
2.199E+00
0.000E+GO
E8.081E+00

C.000E+00
0.000E+00

4.166E~-01
1.053E+00
5.877E-01
8.537E~01

A ———— . o o - -

4.166E-01

7.778E+00
1.541E+00
1.257E-0]1
1.363E+00
6.385E+00

— A A . . Sy . o o

1.237E+4+00
6.912E-01
1.142E-01
1.462E~01
1.468E+00

1.142E-01

8.145E-01
2.334E-01
1.213E-01
1.617E~01
§.005E~01

— A i e sl i e T -

1.213E~01

1.105E-01

A T A V7 e e S

1.105E-01

4.850E-01
1.436E+00
4.975E-01
1.54%8E-01
1.122E+00

1.549E-01

2.626E-01
3.862E-01
8.361E-01
1.045E+00
6.105E-01

3.626E-01

2.557E~01
5.809E~-01



IR~192

b L B

T1-208T

OF b LS B

T1-2100
1
2
3

7. .9=210U

Pb-211A

(L -

Pb-212T

b W B

Pb~214U0

i LB

23
57
94

873.2¢0
1004.80
1274.80

295,95
308.44
316.49
468.06
£12.45

74.97
277.36
510.72
583.14
860.47

97.00
296.00
785.00

46.52

79.29
404.80
427.10
766.20
831.80

74.81
77.11
87.20
238.63
3006.09

74.81
77.11
241.92
295,92
351.9¢9

83%9.068
1001.18
1281.21

295.31
302.76
314.44
480.52
609.38

74.88
274.85
510.01
583.25
839.08

97.71

295.31
786.24

46.57

79.37
404.94
427.06
766.48

832.15

74.88
77.15
87.10
238.72
300.13

74.88
77.15
242.07
295.31
3562.02

34.12
3.62
-6.41

.64
5.68
2.05

=-12.46
3.07

.09
2.41

.71

-.11
21.39

-.71
.69
8.76

-. 05

"008
-.14

.04
-.28
-.35

-.07
-.04

.10
-.08
-.04

-.07
~-.04
-.15

-.Q03

0.000E+00
0.000E+00
0.000E+00

4.88B4E+01
0.000E+00
0.000E+4+00
0.000E+00
0.000E+00

1.552E+02
0.000E+00
0.000E+00
2.519E-01
0.000E+0D0

0.0C0E+00
1.841E+01
0.000E+00

1.126E+02

2.260E+02
1.363E+01
1.310E+01
1.874E+02
1.407E+01

5.671E+01
5.432E+01
2.612E+01
1.163E+00
1.575E+01

8.601E+01
§.884E+01
8.270E+01
7.669E4+01
7.622E4+01

1.244E+00
7.880E-01
4. OQSE-Gl

2. 5573”01

3.164E-01
3.264E-01
1.200E-01
1.980E-01
1.817E+00

A —— T - -

1.200E-01

5.201E+00
1.541E+00
5.404E~0C1
1.134E-01
1.112E+00

i el ol . S . . i .

1.134E-01

3.094E+00
1.193E-0}
1.219E-01

e e A by e o o il i s

1.193E~01

6.777E+00

6.777E+00

5.324E+01
3.465E+00
7.719E+00
2.231E+01
4. 07GE+DD

3. 465E+00

1.901E+00
9.901E~01
2.210E+00
2.360E~01
2. 689E+00

2.3603—01

2.883E+00
1.619E+00
1.331E+00
4.96%E~-0]1
2.600E~01



' i-211A

-1 12
2 66
3 71
4 73
5 a7

Bi-212T
1 7
2 88
3 93
4 105
5 126

Bi-2140
1 83
2 92
3 106
4 111
5 129

 Bi-214Uw
S | 54

2 72
3 96
4 105
5 125

Po-210U
1 95

Po-211A
1 80
2 99

Po~212mT
i ) 80

Po=-214U0
1 95

. o=215A

72.87
351.10
404.80
426.90
831.80

32.86
727.17
785,42

1078.62
1620.56

609.30
768.36
1120.28
1238.11
1764.51

273.70
405,74
821.18
1069.96
1594.73

803.00

570.00
900.00

570.00

799.00

74.88
351.05
404.94
427.06
832.15

46.57
720.02
785.39

1070.20
1599.43

609.38
768.46

1120.45"

1238.33
1764.71

274.95
405.98
826.39
1070.20
1594.90

806.26

573.19
911.42

573.1%9

806.26

-2.01
.05
-.14
-.16
-.35

-6.71
7.15
.03
8.42

21.13

~-.08
~.10
-.17
~-.22
~.20

-1.28
-.24
~5.21
~.24
-.17

~-3.26

-3.19
-11.42

-3.19

-7.26

0.000E+00
7.695E+00
9.970E+00
9.647E+00
1.194E+01

0.000E+00
0.000E+00
1.18%E+01
0.000QE+00
0.COCE+00

6.663E+01
6.841E+01
7.110E+01
6.772E4+01
8.067E+01

0.000E4+00
5.290E+01
0.000E+00
8.589E+01
1.165E+02

0.000E+00

0.000E+00
0.0D0E+0D

0.000E+00

0.000E+00

2.600E~01

1.764E+0]
8.039E~01
2.536E+00
5.686E+00
3.459E+00

A v T . e ke o -

8.039E-01

3.311E+01
1.050E+00
5.422E+00
1.414E4+01
4.760E+00

. . T VI A Al S st

1.050E+00

2.038E-01
2.318E+00
8.410E-01
2.126E+00
4.286E-01

- ———— ——— -

2.038E-01

6.166E+01
6.245E+01
9.380E+4+01
4.088E+01
4.530E+01

A . S —

4.088E+01

1.069E+04

1.069E+04

2.124E+4+01
2.847E+01

o e skl s T ST A vl s

2.124E+01

5.311E+00

5.311E+00

8.857E+02

8.857E+02



“.Ln=219A

s WA

Rn—~220T

Rn-2220

Fr-223A

O b L3 B b

©.1a-223a

U LoD

Ra-224T

U1 2 B

Ra-226U

G L) B

=227A

74

79

78

15
16
22

40

438.80

76.86
79.29
89.60
271.23
401.78

549.70

510.00

50.80
80.00
81.52
88.60
234.60

83.78
144.30
154.30
269.60
445.50

81.07°

83.78
94.70
97.60
241.00

81.07
83.78
294.70
37.60
185.99

445,22

77.15
79.37
89.95
271.29
401.97

533.88

510.01

50.09"

79.37
8l.14
87.63
236.07

83.92
144.10
154.25
269.55
445.22

81.14
83.92
94.71
97.71
242.07

81.14
83.92
94.71
97.71
185.81

-6.42

-.29
-.08
-.35
~-.06
-.19

15.82

~-.01

.71
.63
.38
.97
-1.47

w‘l4
.20
.05
.05
.28

-.07
-.14
-.01
-.11
~1.07

-.07
~.14
~. 01
-.11

.18

0.000E+00

1.871E+03
8.145E+01
4.374E+02
1.002E+01
S.402E+00

0.000E+0D0

0.000E+00

0.0CCE+00
6.934E+00
1.955E+01
0.000E+00
0.000E+00

1.375E+01
2.652E+01
1.190E+01
9.752E+00
8.821E+00

1.246E+03
1.630E+03
1.231E+03
1.117E4+03
0.000E+00

8.794E+02
1.104E+03
8.955E+02
8.562E+02
2.493E+02

2.582E+02

- . T A i s

2.582E+02

3.410E+0]}
1.919E+01
4.615E+01
1.000E+0Q
1.5489E+00

1.000E+4+00

1.023E+02

1.023E+02

1.587E+02

1.587E+02

8.183E~-01
1.634E+00
2.075E+00
2.268BE+00
3.090E+00

8.183E~-01

6.009E~01
3.302E+00
1.983E+00
7.179E-01
6.409E+00

—— - i W S T W

6.0092E-01

1.323E+02
7.125E+4+01
1.582E+02
4.600E+02
5.534E+00

—— o . . w T— o~ o -

5.534E+00

9.336E+01
4.827E+01
1.151E+02
3.527E+02
3.285E+00

b e i s o Wl sl e s

3.285E+00



15
16
18
24
38
Ac-228T
1 46
2 65
3 99
4 102
5 124
Ac~-228Tw
1 42
2 54
3 61
4 78
5 103
Th~227A
1 8
2 18
3 47
4 50
5 62
Th-2287T
1 16
2 35
3 46
Th«-2300
1 11
Th-231A
1 &
2 16
3 19
4 22
5 398
Th-232
10

81.08
83.96
87.50
100.00
160G.40

209.40
338.40
911.07
968.90
1587.90

1992.50
27%9.00
321.70
503.70
988.10

50.20
88.48
236.00
256.25
329.82

84.40
131.62
215.94

67.73

26.64
84.21
£9.95
95.87
163.12

59.00

81.14
83.92
87.63
98.50
158.69

206.17
338.30
911.42
269.28
1583.39

201.11
274.95
323.94
510.01
1001.18

50.09
87.63
236.07
256.36
329.91

83.92
143.71
206.17

€7.76

27.14
83.92
89.95
94.71
163.46

63.33

-.06

.04
-.13
1.50
1.71

3.23

'10
~.35
~.38
4.51

~-1.61

4.05
~2.24
-6.31

-13.08

.11
.85
'—007
-.11
-.09

.48
~-12.09
9.77

L1

~.03

-.50
.29
.06

1.16

~.34

~4.33

2.135E405
1.545E+04
8,787E+03
0.000E+00
0.000ELQ0

0.000E+00
3.161E+00
1.056E+00
9.701E~-01
0.000E+00

0.0C0E+QO
0.000E+00

. 0.000E+00

0.000E+00
0.000E+0Q0

1.009E+01
0.000E+00
1.143E+01
9.683E+00
1.466E+01

2.852E+02
0.000E+00
0.000E+QQ

1.518E+02

4.604E+00
4.254E+01
1.014E+02
0.000E+00
4.238E+02

0.000E+00

2.267E+04
6.754E+02
1.113E+03
3.618E+02
6.213E4+02

- - A . S o

3.618E+02

2.532E+00
8.096E-01
4.385E~01
7.114E~01
3.660E+00

. b . S S e e e .

4,385E-01

3.110E401
4.367E+01
3.901E+01
4.630E+01
7.158E+01

3.110E+01

2.350E+00
6.218E+00
9.067E~-01
1.476E+00
3.442E+00

o . 2—— > e i

9.067E~-01

1.247E+01
9.785E+01
4.071E+01

1.247E+01

5.078E+01

——— - S —— g~ "

5.078E+01

3.202E+00
1.859E+00
1.070E+01
1.725E+01
6.917E+01

1.859E+00

1.285E+02

1.285E+02



Th~234U

/wi 10 63.29 63.33 - 04 2.664E4+02 5.336E+00
P 20 92.38 a2.50 -.12 3.072E+02 5.070E+00D
i 21 92.80 92.95 ~.15 1.541E+02 4.321E+00
4 32 1li1z2.81 112.87 -.06 3.113E+02 3.902E+01
5 40 184.80 185.81 ~1.01 0.000E+0C0O 2.334E+03
4.321E4+00
Pa~231A g
1 6 27.36 27.14 .22 8.902E+00 6.191E+00
2 55 283.67 283.73 ~.06 9.Q070E+00 5.817E+00
3 58 300.08 300.13 -.05 2.238E+01 3.823E4+00
4 58 302.67 302.76 -,.09 1.059E+01 4,027E+00
5 62 330.07 329.91 .16 3.103E+01 7.286E+00
3.823E+00
Pa-2340
1 22 S4.67 94,71 -.04 6.356E+00 8.168E-01
2 24 98.44 98.50 -.06 3.123E+00 4.206E-01
3 25 131.28 143.71 -12.43 0.000E+00 5.444E-01
4 100 926.70 934.20 -7.50 0.000E+00 8.567E~01
5 100 946.00 934.20° 11.80 0.000E+00 7.365E-01
4.,.206E~-01
Pa-234mU :
1 22 94.66 94.71 -.05 8.493E+02 1.091E+4+02
2 24 98.44 98,50 -.06 4.169E4+02 5.616E+01
SR 9Q 743.00 743.22 -.22 3.447E4+02 1.853E+02
Tk 91 766.60 766.48 .12 4.529E+02 5.393E4+01
5 103 1001.03 1001.18 -.15 . 2.568E+02 1.537E+01
1.537E+01
U-2340
1 9 53.10 53.27 -.17 1.221E+03 2.014E+02
2 19 ’ 89.96 89,95 .01 6.337E+04 6.685E+03
3 21 83,35 ©2.95 .40 1.154E+05 3.236E+03
4 26 105.00 104.87 .13 6.837E+03 6.625E+03
2.014E+02
U=-235
1 21 93.35 92.95 .40 1.847E+02 5.178E+00
2 28 109.14 109.11 .03 1.781E+01 6.524E+00
3 35 143.76 143.71 .05 9.845E+00 1.020E+00
4 is 163.35 163.46 -.11 1.398E4+01 2.282E+00
5 40 185.72 185.81 -, 09 1.813E+01 1.994E~01
6 43 202.12 202.30 ~.18 2.098E+01 9.654E+00
7 45 205.31 205.33 -.02 1.608E+01 2.012E+00
1.994E-01
U-238
1 7 48.00 46.57 1.43 0.000E+QC 3.949E+02

i b S S o s AN i e sk

3.949E+02



26.36
5%.54

27.14
63.33

-.78
-3.79

0.000E+00
0.000E+00

2.635E+01
6.690E-01

6.690E~-01
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SAMPO 90, 1990 PA,MN,JR. 4-0ct-1994 15:49:20
GAMMA SPECTRUM ANALYSTIS REPORT

FOR ENV94096

Rockwell Int'l/ Rocketdyne Environmental Lab T100

Sample description:
Spectrum file name:
Sample identifier
Sample size
Measured by

Rk A% 2R

Date of Activity Calculation

Collect started on
Collect ended on

Decay time

ENVSS - SOIL #4012 7-12" DEPTH, ENV940096, 9/28/94
ENV94096
SITESURV
7.190E+02 g
FCD

30-8Sep~1994 at 12:50:32
30-5ep~1994 at 12:50:32
30-Sep~1994 at 14:47:24

: 0 years 0 days O hours 0 minutes

Live time: 7.000E+03 s real time: 7.012E+03 s dead time: .17 %

Shape calibration requested
Shape calibration used

Energy calibration requested
Energy calibration used

Qﬁificiency calibration requested
Efficiency calibration used

Calibration Files

CM091594
CM091594

© 15-Sep-1994  16: 8: 5
15-Sep-1994  16:32:32

L2

Created
Modified

e s a8

CM091594
CM091594
15-5ep~-1994 16: 7:38
15-8ep~-1994 16:44:18

Created
Modified

e Ee 20 ae

CM0S1594
CM081594

4 as 4% we

Created 15~5ep-1994 16: 7:11
Modified 15-Sep~1994 16:45:18
Last search discrimination level: 3.00
Last search FROM channel 12 TO channel 8180
Last fitting discrimination level: 1.64 -
Last fit FROM channel 1 T0 channel 8192
Identification energy tolerance : .70
Minimum intensity conv. factor 10.00

Gamma reference library

s we

C:\SAMPO\LIBRARY\LIBRARY.ILF

with 38 isotopes and 191 gamma lines.

MDA library name:

MDA energy tolerance:

C:\SAMPO\LIBRARY\MDALIB1.ILF 3

.70 keV

MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 895.00 %

Peaked backround file: C:\SAMPO\SPECTRA\BM091594,PTF

Energy tolerance for peaked backround subtraction: .70 kev
Threshold factor for peak areas: 1.00
Report Reviewed and //
Conforms to NOO1OP000028 By: Date: /Z)é???/
7 &HPS 7

R ——

R i i



Spectrum file: ENV94096 Date: 30-Sep-1994 Time: 14:47:24
khkkkkkik* R ADIONUCLTIDE ANALYSTIS REPORT hhdkdkex
number nuclide conf.value  —===———o Activity ( pCi/g) —————————mm———
measured decay saturation
corrected
1 K-40 .9986 1.759E+01 +- 4.65% 1.759E+01 0.CO00E+00
2 C5-137 .9994 1.277E-01 +~ 6.,.00% 1.277E-01 0.00GE+0Q0
3 T1-2087T .9921 5.268E~01 +- 3.75% 5.268E-01 - 0.000E+00
4 Pb-2100 . 9946 1.121E+00 +- 10.74% 1.123E4+00 0.000E+00
5 Pb-212T .9997 1.935E+00 +~ 5.21% 1.935E+00 0.000E+00
6 Pb-214U . 9060 1.308E+00 +- 3.04% 1.305E+00 0.000E+C0
7 Bi-212T .9711 1.350E+00 +— 17.36% 1.350E+00 0.000E+00
8 Bi-2140U .8916 1.316E+00 +- 2.58% 1.316E+00 0.000E+00
9 Ra-224T .9990 1.838E+00 +~ 7.16% 1.838E+00 0.000E+00
C 19 Ra-226U 1.0000 3.244E4+00 +~ 5.55% 3.244E+00 0.000E+00
11 Ac-228T -9463 1.571E+00 +=- . 2.44% 1.571E+00 0.000E+00
12 Th-228T L9672 3.031E+00 +- 34.60% 3.031E+00 0.GO0E+00
13 Th-234U . 9977 1.250E+00 +- B8.17% 1.250E+00 0.000E+00
C 14 U-235 .9811 1.971E-01 +- 5.55% 1.971E-01 0.000E+00
3.64084+01 0.000E+00

3.640E+01

Flags: C = check; nuclide is a part of an underdetermined solutiocn

13



Spectrum file: ENV94096 Date: 30-~Sep-199%4 Time: 14:47:24

ﬁg**************** P EAK S EARCH REPORT kkkkhkhkkhkhkhkhkkithdk
‘peak centroid error energy error significance
no channel channel kev keV
1 55.47 .16 12.86 .11 3.4
2 68,91 .14 16.24 .11 5.0
3 i82.40 .57 44.79 . .17 1000000.0
4 189.9¢ .18 46.67 .11 3.9
5 216.13 .49 53.27 .16 1000000.0
€ 256.38 .05 63.39 .10 6.9
7 302.16 .05 74.89 .10 20.4
8 311.21 .03 77.16 .10 27.6
9 339.21 .15 84.19 +11 5.2
10 349.21 .32 86.71 .13 1000000.0
11 351.84 08 87.37 .10 13.5
12 362.31 .09 90.00 .10 9.8
13 372.47 .13 82.55 <11 1000000.0
14 375.558 .12 93.32 .10 .0
15 424.05 .21 105.50 <11 3.6
16 518.00 .10 129.07 .10 6.6
17 576.73 .18 - 143.80 .11 4.1
18 744.75 .03 186.01 .10 13.9
19 837.35 .07 209.26 .10 10.0
20 865.4%9 .50 216.32 .16 3.0
21 8954.49 .01 238.67 .10 C 42.4
22 ©64.05 .11 241.07 .10 1000000.0
23 967.92 .08 242.04 .10 2.1
ST 1077.71 .93 269.60 .25 1000000.0
s 1080.39 .22 270.28 .11 9.0
26 1108.85 .15 277.42. .11 5.2
27 1179.95 .20 295.28 «11 24.1
28 11992.41 .12 300.17 .10 8.1
29 1310.25 .13 328.00 .11 6.7
30 1351.53 .05 338.37 .10 i8.1
31 1405.74 .03 351.99 .10 27.7.
32 1634.31 «17 409.39 .11 5.4
33 1848.08 i 463.05 + 10 10.2
34 2031.78 .35 509.17 .13 1000000.0
35 2038.41 .07 510.83 .10 12.2
36 2243.95 .37 562.43 .14 3.1
37 2326.84 .04 583.24 .10 23.3
38 2430.90 .04 609.36 T .10 26.2
39 2639,38 .10 661.69 .10 10.7
40 2656.23 .40 665.92 .14 3.1
41 2900.87 .14 727.332 -11 9.4
42 3064.51 24 768.41 .12 5.8
43 3133.01 .15 785.61 -11 4.8
44 3170.40 .12 754.99 .10 7.2
45 3332.26 .35 835.63 .13 4.6
46 3431.81 .14 860.62 .11 8.8
47 3633.3¢9 .06 911.22 .10 19.5
48 3723.76 .25 933.90 .12 5.7
49 3846.74 .12 964.77 .10 8.0
50 3863.71 .07 969.03 .10 14.1
51 4466.89 .08 1120.43 .10 11.0
S 4936.42 .20 1238.26 .11 5.6
R 5492.17 .16 1377.68 .11 5.9



5613.76
5823.72
6016.06
€331.32
6349.57
6461.90
6501.33
6894.55
7034.98
7366.29

.30
.05
-43
.32
.37
.38
.38
.48
.17
.39

1408.17
1460.83
1509.06
1588.12
1592.70
1620.87
1630.76
1729.37
1764.58
1847.67

.12
.10
.15
013
.14
.14
.14
.16
.11
.14

(7]
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Spectrum file: ENV94086 Date: 30-Sep-~1994 Time: 14:47:24

kkkhkkhkhkhkhkhbkkhkktkkhdhdk

Fhkkdhkkhhkdhhkhhkkhdkkdkhk PEAK FTT REPORT

peak centroid energy area error background intensity error gfit
no channel kev counts % counts gps %
1 55.47 12.86 2.3743E+02 10.4 8.8932E+02 6.8012E+00 11.5 .6
B 13.00 1.2197E+03 3.6
2 68.91 16.24 3.0313E+02 9.3 7.1737E+02 6.4454E+00 10.6 .9
B 15.91 8.7388E+02 18.4
B 16.42 1.0959E+03 14.7
m 3 182.40 44.79 5.2221E+01 18.1 5.6306E+02 3.0394E-~01 182.8 1.0
m 4 189.90 46.67 2.4166E+02 8.4 5.7121E+02 1.3343E+00 9.8 1.0
B 46.61 1.8364E+02 8.7
M 5 216.13 53.27 9.9559E+01 19.9 6.5226E+02 4.642%9E~01 20.6 1.0
B 53.44 8.3701E401 15.3
6 256.38 63.39 4.7152E402 4.6 B8.9665E+02 1.7854E+00 6.8 .6
B 63.35 9.2108E+02 2.9
m 7 302.16 74.8% 2.0882E+03 2.7 1.0231E+03 6.6293E+00 5.6 1.6
B 75.03 1.8060E+02 9.2
M 8 311.21 77.16 3.3833F+03 2.0 9.32B2E+02 1.0407E+01 5.3 1.6
B 77.17 1.6773E+02 10.3
m 2 339.21 84.19 4.3693E+4+02 6.9 7.9412E+02 1.2256E+00 8.5 1.2
B 84.45 1.4321E+02 9.3
m 10 349.21 86.71 2.7281E+02 14.1 7.8672E+02 7.4182E-01 14.9 1.2
B 87.22 9.5010E+01 12.4
m 11 351.84 87.37 1.0832E+03 4.3 7.8197E+02 2.9219E+00 6.5 1.2
B 87.22 9.5010E+01 12.4
m 12 362.31 90.00 7.2787E+02 4.8 7.5128E+02 1.9361E+00 6.8 1.2
S0 13 372.47 92.55 7.1852E+02 7.0 7.0357E+02 1.8970E+00 8.5 1.2
L 92.52 9.6822E+02 9.2
B 93.03 4.7534E+02 18.2 ;
M 14 375.55 93.32 7.9042E+02 6.3 6.B566E+02 2.0822E+00 7.9 1.2
B 93.03 4.7534E+02 18.2
15 424.05 105.50 2.2502E+02 10.8 5.6184E+02 5.7362E-01 11.7 1.1
16 518.00 129.07 3.7618E+02 5.4 5,7721E+02 9.2134E-01 6.9 .7
17 576.73 143.80 1.7965E+02 10.3 6.026%E+02 4.542%8E~-01 11.2 .7
143.67 1.1889E+02 12.7
i8 744.75 186.01 1.0498E+03 2.7 5.3432E+02 3.1242E+00 5.4 .9
B 185.79 7.0402E+02 3.2
19 837.35 209.26 5.6265E+02 3.8 4.8123E+02 1.8054E+4+00 6.2 o7
20 865.49 216.32 6.7161E+01 34.2 3.9014E+02 2.2013E-01 34.6 2.2
m 21 954.49 238.867 6.3975E+03 .9 4.0204E+02 2.2328E+01 5.2 1.1
B ) 238.67 3.0191E+02 5.3
m 22 964.05 241.07 5,.4297E+02 5.0 3.6947E+02 1.9072E+00 7.2 1.1
M 23 967.92 242.04 8.0332E+02 4.1 3.5221E+02 2.82%0E+0QQ 6.6 1.1
m 24 1077.71 269.60 9.4378E+01 61.3 3.078BE+02 3.4276E-01 61.5 .6
M 25 1080.39 270.28 4.4210E+02 13.1 3.1499E+02 1.6054E+00 13.9 -6
26 1108.85 277.42 2.0327E+02 6.8 2.943%E+02 7.3725E-01 8.2 -6
27 1179.95 295,28 1.7292E+03 2.4 2.4318E+02 6.5623E+00 5.1 1.3
B ' 295.17 1.68573E+02 7.8
28 1199.41 300.17 4.1169E+02 5.0 2.2669E+02 1.5834E+00 6.7 1.1
29 1310.25 328.00 2.58B2E+02 6.5 2.7060E+02 1.06%99E+00 7.9 -8
30 1351.53 338.37 1.2119E+03 2.8 2.3253E+02 5.1385E+00 5.3 1.4
31 1405.74 351.99 2.9386E+4+03 1.4 2.0536E+02 1.2866E+01 4.7 1.4
352.03 2.9805E+02 6.1
32 1634.31 409.39 1.8594E+02 7.9 1.6572E+02 9.1865E-01 9.1 o7
33 184B.08 463.05 3.872%E+02 5.4 1.4290E+02 2.1028E+00 7.2 1.4
34 2031.78 508.17 4.8733E+01 27.8 1.3825E+02 2.8451E-01 28.3 1.4
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w EXB W
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2038.41

2243.95
2326.84

2430.90

2639.38
2656.23
2900.87

3064.51
3133.01
317G.40
3332.26
3431.81
3633.39
3723.76
3846.74
3863.71
4466.89

4936.42
5492.17
5613.76
5823.72

6016.06
6331.32
6349.57
6461.90
6501.33
6894.55
7034.98

7366.29

510.83
510.34
562.43
583.24
583.34
602.36
609.34
661.69
665.92
727.33
727.05
768.41
785.61
794.99
835.63
860.62
911.22
$33.90
964.77
969.03
1120.43
1120.31
1238.26
1377.68
1408.17
1460.83
1460.76
1509. 06
1588.12
1592.70
1620.87
1630.76
1729.37
1764.58
1764.42
1847.67

6.4589E+02
3.5624E+02
7.2029E+01
1.8813E+03
1.0336E+02
2.22718+403
2.1623E+02
4.0776E+02
6.2499E+01
3.B459E+02
5.8665E+01
1.6210E+02
1.2040E+02
1.9155E+02
8.5937E+01
2.6159E+02
1.3540E+03
1.2340E+02
2.7239E+02
7.8560E+02
4,4154E+02
5.2112E+01
1.7648E+02
1.2701E+02
5.9893E+01
3.5296E+03
2.6941E+02
5.8189E+01
9.6253E+01
4.2580E+01
4.8994E+01
7.1114E+01
5.8480E+01
3.5351E+02
5.9809E+01
6.1783E+01

ad

* * - » [] ¥

*

o
hadhadt L RS N T R

-

ot

ey

L N I T T T D B S N T T T Y

MOBNWENRORFOWWORADWONNN 00O G- 03300 W

]
AdHNOAANWNAMIODOINOOW

H
~N
» * - * *

NN
W
L] *

6.9
15.2

1.4581E+02

1.2463E+402
1.4511E+02

1.0558E+02

1.1465E+02
1.0231E+G2
1.0462E+02

1.1613E+02
7.2670E+01
1.0351E+02
8.0090E+01
6.2021E+01
6.0008E+01
5.3976E+01
6.7187E+01
6.7737E4+01
8.055%9E+01

8.7418E+01
2.0518E4+01
2.4801E+01
1.8318E+01

1.7686E+01
1.7961E+01
1.8695E+01
1.2179E+01
9.0680E+00
7.6874E+00
1.2264E+01

1.2018E+01

3.7802E+00

4.5274E-01
1.2147E+401

1.4854F+01

2.8906E+00
4,4631E-01
3.0387E+00

1.3640E+00
1.03922E+00
1.6759E+00
7.9612E-01
2.5066E+00
1.3764E+01
1.2762E+00
2.8825E+00
8.3393E+00
5.1916E+00

2.2188E+00
1.7257E+00
8.3036E-01
5.0615E+01

8.5974E~01
1.4905E+00
6.6113E-01
7.7307E~01
1.1284E+00
9.7942E-01
6.0314E+00

1.0997E+00

B = backround peak - will be subtracted from the peak above.
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Spectrum file:

ENV94096

Date: 30-Sep-1994

Time:

14:47:24

{i;ase peaks were identified, but not used in the activity analysis:

'number channel

55.5
68.9
i82.4
302.2
311.2
339.2
349.2
351.8
362.3
372.5
375.5
424.1
576.7
1077.7
1080.4
1199.4
1351.5
2031.8
2038.4
2243.9
2900.9
3064.5
3133.0
3170.4
3846.7
5613.8
6349.6

energy

- 12.86

16.24
44.79
74.8%9
77.16
84.19
86.71
87.37
20.00
92.55
93.32
105.50
143.80
269.60
270.28
300.17
338.37
509.17
510.83
562.43
727.33
768.41
785.61
794.99
964.77

1408.17
1592.70

I3

peak intensity (gps)

1.910E+00
3.844FE4+00
3.039E~-01
6.549E+00
1.033E+01
1.169E+00
7.057E~01
2.886E+00
1.936E+00
1.539E+00
1.907E+00
5.736E~01
4.118E~-01
3.428E~01
1.605E+00
1.583E+00
5.138E+00
2.845E-01
3.488E+00
4.527E-01
2.974E+00
1.364E+00
1.039E+00
1.676E+00
2.883E+00
8.304E-01
6.611E-01

-
e
e
G
i
s
e
o
-
-
-

il

o
L
v o
1
o
-
.
e
o
e v
doom
-
oo
o
-

38.38%
20.57%
18.82%

5.66%

5.33%
8.80%
15.62%
6.55%
6.82%
10.11%
8.55%
11.71%
12.25%
61.49%
13.91%
6.72%
5.26%
28.27%
6.19%
15.44%
6.60%
10.54%
9.69%
8017%
6.23%
17.96%
21.79%



Spectrum file: ENV94096 Date: 30-Sep~1994 Time: 14:47:24
kkkkkdkkkkhkbkkt P E A K ASSOCIATIORN REPORT Fhkkkkhdhkkhhdrsk

Flags: C

nuclide peak peak peak peak
number channel enerqgy usage
K-40 55 5823.72 1460.83 100.00%
C5-137 39 2639.38 661.69 100.00%
T1-2087 26 1108.85 277.42 123.56%
37 2326.84 583.24 99.,98%
46 3431.81 860.62 67.05%
Pb-2100 4 189.90 46.67 100.00%
Pb-212T 21 954.49 238.67 100.00%
Pb-214U 5 216.13 53,27 93.20%
23 967.92 242.04 91.65%
27 1179.95 295.28 103.06%
31 1405.74 351.99 101.53%
Bi-212T 27 117%.95 285.28 103.06%
29 1310.25 328.00 4.70%
59 6461.90 1620.87 127.76%
. Bi-214U 38 2430.90 609.36 110.09%
o 3% 2639.38 661.69 100.00%
40 2656.23 665.92 122.57%
48 3723.76 -933.9%90 86.80%
51 4466.89 1120.43 103.09%
52 4936.42 1238.26 93.32%
853 5482.17 1377.68 81.53%
56 6016€.06 1509.06 89.23%
61 6894.55 172¢.37 108.88%
62 7034.98 1764.58 94.62%
63 7366.29 1847.67 = 67.57%
Ra-2247 22 964.05 241.07 100.00%
C Ra-226U 18 744.75 186.01
Ac-228T 16 518.00 129.07 132.88%
19 837.35 209.26 105.41%
32 1634.31 409.39 101.60%
33 1848.08 463.05 . 92.24%
45 3332.26 835.63 895.61%
47 3633.39 911.22 88.07%
50 3863.71 969.03 87.52%
57 6331.32 1588.12 104.10%
60 6501.33 1630.76 72.20%
Th-228T 20 865.49 216,32 100.00%
... Th=-2340 6 256.38 63.39 100.00%
L J-235 18 744.75 186.01

check; nuclide is a part of an underdetermined solution






Spectrum file: ENV94096 Date: 30-Sep-1994 Time: 14:47:24
khkkkkkkkkkikhkh kR bk kkkkkir M DA REPORT #kdhhhhkhdhhkhkhrhdhhhbhdonhFkthhhs
':'i::-;réak spectrum library spectrum energy  full photopeak detection
energy  enerqgy diff. activity limit
kev keV keV pCi/g pCi/g
BE-7
1 33 477 .59 463.05 14.54 0.000E+00 1.307E~01
1.307E~01
NA-22
1 52 1274.54 1238.26 36.28 0.000E+00 2.134E~-02
2.134E-02
K-40
1 55 1460.75 1460.83 ~-.08 1.778E+01 1.615E~01
. 1.615E-~01
MN-54
1 45 834.81 835.63 ~.82 0.000E+00 2.128E-02
2.128E-02
Co-57
1 16 122.06 129.07 -7.01 0.000E+00 1.311E-02
L2 16 136.43 129.07 7.36 0.000E+00 1.037E~01
1.311E-02
Co-58
1 44 810.75 754.99 15.76 0.000E+4+00 1.719E-C2
2 46 863.94 860.62 3.32 0.000E+00 2.606E+00
1.719E~-02
co-60
1 51 1173.23 1120.43 52.80 " '0.000E+00 2.292E-02
2 53 1332.51 1377.68 -45.17 0.000E+00 2.195E~02
2.195E-02
ZN-65
1 51 1115.52 1120.43 ~4.,91 0.000E+00 3.914E~02
3.914E-G2
NB-94
1 41 702.50 727.33 ~24.83 0.000E+00 1.725E~02
2 46 871.10 860.62 10.48 0.000E+OQ0 1.656E~02
1.656E-02
S5B~125 .
: 18 176.29 186.01 -9.72 0.000E+00 1.922E-01



I REY

I-131

ks L B

C8~134

U L) B pa

C8~136

s L

C8~137

BA-133

N WM

EU-152

Ut 3 D

EU~-154

32

38
39

26
31
39
41

39

16
30
49
51
54

ié
41

427.95
463.51
600.77
636.15

80.18
284.29
364.48
636.97
722.89

563.26
569.29
604.66
795.76
801.84

176.56
340.57
818.50
1048.07
1235.34

661.64

81.01
276.29
302.71
355.86

383.70

121.78
344.30
964.00
1112.07
1408.08

123.07
723.30C

409.39
463.05
609.36
661.69

77.16
277.42
351.99
661.69
727.33

562.43
562.43
609.36
794.99
794.99

186.01
338.37
835.63
1120.43
1238.26

661.69

84.19
277.42
300.17
351.99
409.39

129.07
338.37
964.77
1120.43
1408.17

129.07
727.33

18.56
.46
~-8.59
~25.54

3.02
6.87
12.49
-24.72
-4.44

.83
6.86
-4.70
<77
€.85

~-9.45
2.20
-17.13
-72.386
-2.92

-.05

-3.18~

-1.13
2.54
3.87

~-25.69

«7.29
5.93
-.77

~8.36
~.09

-6.00
~-4.03

0.000E+00
7.910E~01
0.000E+00
0.000E+00

0.C00E+00Q
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E4+00

.0.000E+00

0.000E+00

0.C00E+0O
0.000E+00
0.000E+00
0.000E+00
0.000E4+00

1.284E~01

0.000E+00
0.000E4+00
0.000E+00
0.00CE+CGO
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.472E-01

0.000E+00Q
0.000CE+00C

4.359E~02
1.191E-01
7.597E-02
1.288E~01

T ——— — -~

4.359E~02

6.399E-01
1.864E-01
1.422E-02
1.896E-01
92,.009E~01

1.422E-02

1.9148-01
9.593E-02
1.505E-02
3.040E-02
1.782E-01

———————— - . i

1.505E-02

8.984E~02
2.795E-02
1.578E-02
2.474E-02
1.224E-01

—————_—— - ———

1.579E~02

1.653E-02

T A - s

1.653E~02

4.710E-02
1.865E~01
6.307E-02
2.068E~02
1.552E~-01

2.068E~-02

3.822E-02
4.738E-02
2.307E-01
1.508E-01
6.356E-02

—— — ————— i " -

3.822E-02

2.756E-02
T.TI9E~02



IR-192

U b L B0

Ti-208T

b W=

T1l-210U

Pb-211A

1
2
3
4
5

Pb-212T

LR P L B et

Ph-214U

S R

46
50
52

26
35
37
46

14
27
44

11
21
28

873.20
1004.80
1274.80

295.985
308.44
316.49
468.06
612.45

74.97
277.36
510.72
583.14
860.47

97.00
296.00
795.00

46.52

79.2%9
404.80
427.10
766.20
831.80

74.81
77.11
87.20
238.63
300.09

74.81
77‘11
241.92
295,92
351.99

860.62
969.03
1238.26

295.28
300.17
328.00
463.05
609.36

74.89
277.42
510.83
583.24
860.62

93.32

295,28
794.99

46.67

77.16
409,39
409.39
768.41
835.63

74.89
77.16
87.37
238.67
300.17

74.89
77.16
242.04
295.28
351.99

12.58
35.77
36.54

.67
8.27
-11.51
5401
3.09

.08
"’006

-.11

-.10
-.15

3.68
.72
.01

-.15

2.13
-4.,59
17.71
~2.21
-3.83

~-.08
-.05
-.17
-.04
-.08

-.08
-.05
-.12

.00

0.000E+00
0.000E+0Q0
0.00CE+00

8.197E~01
0.000E+00
0.000E+00
0.000E+00
C.00CE+00

7.112E+00
4.264E-01
6.314E-01
5.309E-01
7.850E~01

0.000E+00
0.000E+00
6.300E-02

1.259E+00

0.000E+00
0.000E+00O
0.000E+0Q0
0.000E+00
0.000E+0O

2.599E+00
2.237E+00
1.747E+00
1.9247E+00
1.820E+00

3.941E+00
3.659E+00
1.423E+00
1.287E+00
1.304E+00

1.428E-01
1.155E-01
5.757E-02

L S D . i e U >

2.756E-02

3.659E~02
3.672E~02
1.335E~02
2.448E~02
2.338E~01

. - b S T -

1.335E~02

5.185E~01
1.731E-01
6.267E~02
1.702E~02
1.180E~01

——— - - Yl e P W

1.702E-02

3.131E-01
3.454E-02
1.645E-02

1.645E~02

€.007E-01

" — ———-— - -

6.007E-01

5.334E+00
4.760E~01
9.361E~01
3.834E+00
6.971E-01

S 0y A A sl s Y

4.760E-01

1.898E~01
9.639E~02
2.151E~01
3.005E-02
3.215E~01

——— — . A Wiy

3.005E~02

2.879E-01
1.576E-01
1.594E-01
5.745E~02
3.243E~02



=211A
1 7
2 31
3 32
4 32
5 45
Bi~212T
1 3
2 41
3 43
4 51
5 59
Bi-2140
1 38
2 42
3 51
4 52
3 62
Bi-214Uw
RN 25
R 32
3 45
4 51
5 58
Po-210U0
1 w44
Po-211A
1 36
2 47
Po-212mT
1 . 36
Po~214U
1 44

Cr0-215A

72.87
351.10
404.80
426.90
831.80

39.86
727.17
785,42

1078.62
1620.56

609.30
768.36
1120.28
1238.11
1764.51

273.70
405.74
821.18
1069.96
1594.73

803.00

570.00
300.00

570.00

799.00

74.89
351.99
409.39
409.39
835.63

44.79
727.33
785.61

1120.43
1620.87

609.36
768.41

1120.43

1238.26
1764.58

270.28
409.39
835.63
1120.43
1592.70

794.99

562.43
911.22

562.43

794.9%9

-2.02

-.B9
-4.59
17.51
-3.83

~4.93
-.16
-.19
-41.81

-.31

3.42
-3.65
~14,45
-50.47
2.03

7.57
-11.22

0.000E+00
0.000E+00
0.000E+00
0.000E+0OO
0.0C0E+QO

0.000E+00
9.677E-01
1.953E+00
0.000E+00
1.057E+00

1.211E+00
1.050E+00
1.297E4+00
1.410E+00
1.424E+00

0.000E+00
0.00CE+0Q0
C.000E+0Q0
0.000E+00
0.000E+00

0.000E+0CO

0.000E+0Q0
0.000E+00

0.000E+00

0.000E+00

3.243E~-02

1.730E+00
2.928E-01
3.483E-01
6.961E-01
5.915E~01

- ——— — A~

2.928E-01

3.04%E+00
1.292E-01
6.869E-01
2.163E+00
4.084E-01

1.292E-0}

2.951E-02
3.421E-01
1.337E~01
3.690E~-01
8§.823E-02

- — - —-— - —

2.951E~02

7.319E+00
8.202E+00
1.174E+01
7.389E+00
8.395E+00

7.319E+00

1.481E+03

- —— o o ———" ——

1.481E+03

2.893E+00
3.415E+00

2.883E+00

7.232E-01

7.232E-01

1.053E+02

1.053E+02



Ra-2247

1
2
3
4
5

Ra-226U

O W B

Sie227A

33

36

35

14
18

438.80

76.86
79.29
88.60
271.23
401.78

549.70

510.00

50.80
80.00
81.52
88.60
234.60

83.78
144,30
154.30
269.60
445.50

81.07
83.78
94.70
a7.60
241.00

81.07
83.78
94.70
97.60
185.99

463.05

77.16
77.16
90.00
270.28
409.39

562.43

510.83

53.27"

77.16
84.19
87.37
238.67

84.19
143.80
143.80
26%5.60
463.05

84.19
84.19
93.32

- 93.32

241.07

84.19
84.19
93.32
83.32
186.01

~-24.25

-.30
2.13
-.40

-7.61

-12.73

~.83

-2.47
2.84
-2.67
1.23
~-4.07

~.41

10.50
.00
~17.55

-3.12
-.41
1.38
4.28
-.07

-3.12
~.41
1.38
4.28
-.02

0.000E+00

7.702E+01
0.000E+00
2.513E+01
0.000E4+00C
0.000E+00

0.000E+00

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E4+00

1.860E~01
5.282E~-01
0.000E+00
9.474E~02
0.000E+0QO

0.000E+00
2.205E+01
0.000E+00
0.GO0E+QOD
1.838E+00

-

0.000E+00
1.494E4+01%
0.000E+00
0.C00E+00
3.580E+00

3.312E+01

———— . " > ——

3.312E+01

3.319E+00
1.923E+00
4.494E+00
1.605E~01
2.123E-01

e sl il Ak . S —— ———

1.605E-01

1.438E+01

1.438E+401

3.485E+01

T Ao Wl A i il e o

3.485E+01

6.972E-02
1.539E-01
1.972E-01
2.153E-01
3.782E-01

s e Al i i e S S

6.972E~02

5.735E-02
3.464E-01
2.567E~01
8.465E-02
8.826E~01

5.735E~02

1.378E+01
6.800E+00
1.720E+01
5.627E+01
3.118E~01

3.118E~01

9.726E+00
4.606E+00
1.251E+01
4.314E+01
3.947E~01

3.947E-01



9
9
11
15
17
Ac-228T
1 19
2 30
3 47
4 50
5 57
ACc-228Tw
1 19
2 26
3 29
4 34
5 50
Th-2272
1 5
2 11
3 21
.4 24
3 29
Th-228T
1 9
2 16
3 20
Th-230U
1 6
Th-231A
1 2
2 9
3 12
4 . 14
5 17
Th~232
1 6

81.08
83.96
87.50
100.00
160.40

209.40
338.40
911.07
268.90
1587.90

199.50
279.00
321.70
503.70
988.10

50.20
88.48
236.00
256.25
329.82

84.40
131.62
215.94

67.73

26.64
84.21
89.958
95.87
163.12

59.00

84.19
84.19
87.37
105.50
143.80

209.26
338.37
911.22
969.03
1588.12

209.26
277.42
328.00
509.17
969.03

53.27
87.37
238.67
269.60
328.00

84.19%
129.07
216.32

63.39%

16.24
84.19
90.00
93.32
143.80

63.39

-3.11
-.23
.13
-5.50
16.60

-.22

-9.76

1.58
-6.30
-5.47
19.07

-3.07
1.11
~2.67
~13.35
1.82

'21
2.55
-.38

10.40
.02
~.05
2.55
19.32

-4 .39

0.000E+00
2.091E+02
8.843E+02
0.9000E+00
0.000E+0O

1.491E+00
1.60BE+00
1.784E+00
1.795E+00
1.509E+00

C.000E+00
0.000E+00
0.000E+00
0.000E4+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

3.861E+00
0.000E+00
3.028E+00

0.000E+00

0.000E+00
5.758E-01
5.823E+00
0.000E+00
0.C00E+00

0.C00E+0O

2.362E+03
6.447E+01
1.089E+02
4.172E+01
6.051E+01

A S Ao — N~ S Y.

4.172E+01

2.776E~01
9.772E-02
5.103E-02
2.366E~-02
3.515E-01

——————— . o— "

5.103E~02

3.908E+00
5.242E+00
4.754E84+00
6.334E+00
8.619E+00

A —— - . il s

3.908E+00

2.911E-01
5.979E-01
1.247E-01
1.845E~01
4.779E-01

- . i i Tl s

1.247E-01

1.191E+00
1.028E+01
4.263E+00

1.191E+00

5.759E+00

—-————————— -

'5.759E+00

2.888E~01
1.775E~0]
1.042E+00
1.649E+00
8.418E+00

A s e e s . sl b . i

1.775E~01

1.169E+01

1.169E+01



Th-234U

1 6
E i3
3 13
4 15
5 18
Pa-231A
1 2
2 26
3 28
4 28
5 29
Pa-2340U
1 14
2 14
3 16
4 48
5 48
Pa-234mU
i 14
2 14
3 41
' ! 42
5 50
U=234U
1 5
2 12
=3 14
4 i5
U=-235%
b 14
2 15
3 17
4 17
5 18
& 19
7 19
U-238
1 4

63.29
92.38
92.80
112.81
184.80

27.36
283.67
300.08
302.67
330.07

84.67
98.44
131.28
926.70
946.00

94.66
98.44
743.00
766.60
1001.03

53.10
892.96
93.35
105.00

93.35
109.14
143.76
163.35
185.72
202.12
205.31

48.00

63.39
92.55
92.55
105.50
186.01

16.24
277.42
300.17
300.17
328.00

83.32
93.32
129.07
933.90

933.90"

93.32
93.32
727.33
768.41
969.03

53.27
90.00
83.32
105.50

93.32
105.50
143.80
143.80
186.01
209.26
209.26

46.67

7.31
-1.21

11.12
6.25
-.09
2.50
2.07

1.35
5.12
2.21
-7.20
12.10

1.34
5.12
15.67
«1.81
32.00

-.17
~-.04
.03

-.50

.03
3.64
-.04
12.55

-.29
-7.14
~3.95

1.724E+00
2.776E+00
2.375E+00
0.000E+00
0.000E+00

0.000E+0Q0
0.000E+00
2.587E+00
0.000E+0O0
0.000E+00

0.00CE+00
0.000E+00
0.000E+00
0.C0CE+00
C.DO00E+00O

0.000E+00
0.000E+00
0.000E+QO
0.000E+00
0.000E+00

1.485E401
3.639E+03
1.957E+03
1.439E+03

3.130E+00
0.000E+0C0O
1.626E-01
0.000E+00Q
2.173E~01
0.000E+00
0.000E+00

0.000E+00

5.395E~01
4.998E-01
4.276E-01
4.761E+00
1.470E+02

A o Al . g S s i o

4.276E~01

5.671E-01
7.010E~01
4.571E-01
5.106E~01
9.972E-01

Ak s vy s A . i i

4.571E-01

8.878E-02
5.382E-02
5.796E~D2
1.142E-01
9.138E-02

s sy s s S Al e i sl s

5.382E-02

1.186E+01
7.186E400
2.671E+01
9.843E+00
2.874E+00

———— . — —— . - -

2.874E+00

1.821E+01
6.510E+02
3.164E+Q2
7.225E+02

1.821E+01

S5.063E-01
8,187E-01
1.066E-0]1
2.767E-01
2.395E~-02
1.256E4+00
2.967E~01

2.395E~02

3.512E+01

- —————

3.512E401



Am-241
R} 2 26.36 16.24 10.12 0.000E+Q0 2.215E+00
6 59.54 63.39 -3.85 0.0C0E+QO 6€.132E-02

6.132E~02






SAMPOC 20, 1990 PA,MN,JR. - 4-0ct~1994 16: 2:36
GAMMA SPECTRUM ANALYSIS REPORT
FOR ENVS4087
Rockwell Int'l/ Rocketdyne Environmental Lab T100

Sample description: ENVSS - SOIL #4013 MIX 0-12", ENV940097, 9/28/94
Spectrum file name: ENV94097

Sample identifier : SITESURV
Sample size : 6.750E+02 g
Measured by : FCD

30-Sep-1994 at 15:15:16
30-5ep~-1994 at 15:15:16
1-0ct-~1994 at 5:10:11

Date of Activity Calculation
Collect started on
Collect ended on

e e S

Decay time .k 0 years 0 days O hours 0 minutes
Live time: 5.000E+04 s real time: 5.010E+04 s dead time: .19 %

Calibration Files

Shape calibration reguested : CM091594
Shape calibration used : CM091594
Created :  15-«Sep-1994 16: 8: 5
Modified : 15-Sep~1994 16:32:32
Energy calibration requested : CM091594
Energy calibration used : CM091594 ' :
Created : 15-Sep-1994 16: 7:38
Modified : 15~Sep~1994 16:44:18
“.~ficiency calibration requested : CM091594
Efficiency calibration used : CM091594 .
Created : 15-Sep-1994 16: 7:11
Modified : 15-Sep-19%4 16:45:18
Last search discrimination level: 3.00
Last search FROM channel 12 TO channel 8180
Last fitting discrimination level: 1.64
Last fit FROM channel 1 TO channel 8192 -
Identification energy tolerance : .70
Minimum intensity conv. factor : 10.00

Gamma reference library Ci\SAMPO\LIBRARY\LIBRARY.ILF

with 38 isotopes and 191 gamma lines.
MDA library name: C:\SAMPO\LIBRARY\MDALIB1l.ILF 3
MDA energy tolerance: .70 kevV

MDA decision limit 1-alpha: 95.00 %
MDA detection limit l1-beta: 95.00 % ;

Peaked backround file: C:\SAMPO\SPECTRA\BM091594.PTF

Energy tolerance for peaked backround subtraction: .70 keV
Threshold factor for peak areas: 1.00

Report Reviewed and ;%Z?/(fii%é// // /_¢/
Conforms to N0010P0G0028 By: 7 pate: [0/ /5
I ¥ r g

v fﬁ&HPS




Spectrum file: ENV94097 Date: 1i~0ct~1994 Time: 5:10:11
Fukkkkkk* RADIONUCLIDE ANALYSTIS REPORT s*xdkkkk

number nuclide conf.value = =——=mm——- Activity ( pCi/g) =—=—=———————————

measured decay saturation
corrected

1 K-«40 . 9990 1.787E+01 +- 4.35% 1.787E+01 0.000E+00

2 CB8-137 .9998 1.473E~01 +~ 4.57% 1.473E-01 0.000E+00

3 Tl1-208T .9172 5.903E-01 +- 2.82% 5.903E-01 0.000E+00

4 Pb-210U . 9990 1.229E+00 +- 6.53% 1.229E+00 0.000E+00

5 Pb~212T .9978 1.924F+00 +- 4.37% 1.924E+00 0.000E+Q0

6 Pb=2140 .B720 1.4131E4+00 +- 2.53% 1.411E+00 0.000E+00

7 Bi=-212T .9740 1.428E+00 +- 4.36% 1.428E+00 0.000E+QO

8 Bi-214U .9552 1.395E+00 +~ 1.70% 1.395E+00 0.000E+00

9 Rn-219%9A .9910 9.118E-02 +- 10.21% 9.118E-02 0.000E+00

10 Ra-224T .9996 2.024E+00 +- 5.43% 2.024E+00 0.000E+00

C 11 Ra~226U 1.0000 3.075E+00 +- 5.35% 3.075E+00 0.0COE+00

12 Ac~2287T .9318 1.554E+00 +~ 1.52% 1.554E+00 0.00CE+00

13 Th~227A .9064 8.988E-02 +- 6.82% 8.988E-02 0.000E+0Q0

14 Th-228T .9969 2.710E+00 +- 11.09% 2.710E+00 0.000E+00

15 Th~-230U . 9964 1.620E+00 +- 23.02% 1.620E+00 0.000E+00

16 Th-234U .9953 1.512E400 +~ 5,24% 1.512E+00 0.000E+00

17 -Pa~234mU 1.0000 2.018E+00 +- 9.78% 2.018E+00 0.000E+4+00

c 18 U-235 .9811 1.868E~-01 +~ 5.35% 1.868E-01 0.000E+00

4.087E+01 4,.087E+01 0.000E+00

C =

check; nuclide is a part of an underdetermined solution



Spectrum file: ENV94097 Date: 1-0ct~1994 Time: 5:10:11

ﬂ,*;g**************** PEAK S EARCH REPORT kkhkhkkkhkhhohhddkdkhd
peak centroid error energy error significance
no channel channel keV keVv

45.31 .26 10.31 .12 1000000.0

54.84 .37 12.70 .14 1000000.0

56.39 .40 13.08 ) .14 8.7

68.06 .17 16.03 .11 10.3

70.39 .55 16.61 .17 1000000.0

80.65 .27 19.19 : .12 3.2

162.49 .67 39.78 .20 .0

189.55 .06 46.59 .10 13.4

201.70 .61 49,64 .18 1000000.0

216.09 22 53.26 <311 3.8

256.34 .03 63.38 .10 20.2

273.16 41 67.60 .14 1000000.0

294.36 .13 72.93 .11 4.8

301.55 .19 74,74 .11 54.8

302.5%9 .14 75.00 .11 1000000.0

309.76 ¥4 76.80 .15 1000000.0

311.33 .04 - 77.19 «10 74.6

320.26 .19 79.44 <11 6.0

327.24 .15 81.19 - .11 6.5

337.61 .28 83.79 .12 11.8

340.33 .25 84.48 .12 1000000.0

350.25 .16 86.97 .11 31.0

352.31 .11 B87.49 .10 1000000.0

362.2% .05 89.99 .10 27.5

372.71 .08 82.61 .10 20.6

375.76 .09 93.37. .10 1000000.0

395.96 .50 98.45 .16 1000000.0

400.56 .13 99,60 +11 8.1

421.70 .35 104.21 .13 1000000.0

424.94 .17 105.73 <13 6.8

435,93 .32 108.49 .13 1000000.0

439,01 .35 109.26 <13 1000000.0

453,60 - .21 112.92 .11 4.9

462.95 .14 115.27 .11 6.8

518.13 .05 129.10 .10 16.5

576.80 .16 143.82 .11 6.9

617.56 .09 154.06 .10 8.5

744.75 .04 186.01 .10 32.6

797.60 .24 199.28 .12 3.7

822.33 .37 205.49 .14 3.1

837.52 .03 209.30 .10 25.5

864.43 22 216.06 +11 4.0

843.98 .16 236.03 .11 5.6

954 .48 .01 238.67 .19 11z2.3

963.94 .03 241.04 .10 1000000.0

567.88 .02 242.03 .10 25.1

1010.22 .31 252.66 -13 3.0

1025.12 .30 256,40 <13 3.2

1034.15 .24 258.67 .12 3.8

1079.07 . .26 269,94 .12 1000000.0

) 1081.2%9 .16 276.50 .11 20.1
S 1098.69 .31 274.87 .13 4.0
S d 1108.75 .07 277.40 .10 15.4



1151.60
1179.86
11%9.31
1310.31
1351.4z2
1362.01
1405.63
1604.80
1634.86
1806.75
i1848.01
1944.62
2032.07
2038.14
2043.16
2180.03
2244.62
2326.80
2430.79
25586.03
2639.29
2654.82
2900.73
3012.10
3044.03
3055.73
3064.36
3079.93
3119.49
3133.36
3170.34
3215.14
3311.77
3332.69
3345.92
3351.13
3431.77
3605.58
3633.42
3724.41
3846.73
3863.53
3991.18
4301.21
4363.56
4427.07
4466.74
4605.64
4936.26
4971.77
5106.56
5492.49
5522.81
5587.13
5612.99
5823.68
5963.43
6016.50
6031.17
6153.20

288.16
295.26
300.14
328.02
338.34
341.00
351.96
401.98
409.52
452.68
463.03
487.29
509.24
510.77
512.02
546.238
562.60
583.22
609.33
650.81
661.67
665.57
727.30
755.26
763.27
766.21
768.37
772.28
782.22
785.70
794.98
806.23
830.48

835.74.

839.06
840.37
860.61
904.24
911.23
934,07
964 .77
968.99
1001.02
1078.84
1094.49
1110.43
1120.39
1155.25
1238.22
1247.13
1280.95
1377.76
1385.37
1401.50
1407.98
1460.82
1495.86
1509.17
1512.85
1543.45

.19
.10
.10
.10
.11
<12
.10
12
.10
.14
.10
.16
.13
.10
.18
.14
.11
.10
.10
.16
-10
.11
.10
.10
.12
.10
.10
.11
‘13
.11
.10
11
.12
.10
.15
.13
10
.12
.10
.11
« 10
.10
.11
.11
.18
.16
.10
.11
.10
.15
-13

.13
.12
.11
.10
.13
.11
.13
.15

59.3

4.4

N
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1i4
115
g

118
119
120
121
122
123
124
125

6312.14
6331.35
6349.05
€376.68
6460.94
6500.58
6530.66
6622.98
6895.44
7034.66
7328.78
7365.67

.63
.11
-13
.52
.12
.16
.38
.21
.07
.55
.46
.10

1583.31
1588.13
1592.57
1599.50
1620.63
1630.57
l1638.11
1661.26
1729.59
1764.50
1838.26
1847.51

b

s
W W Onwowddsw

. L] * £ ] - . » » - - . -
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Spectrum file: ENV94097 Date: 1-0ct-1994 Time: 5:10:11

?ﬁ-_l:******************* PEAK FIT REPORT hkhkkhkkhhkhhkhbkhhhkhhdd
peak centroid energy area error background intensity error gfit
no channel keV counts % counts gps %

m 1 45.31 10.31 4.5724E+02 17.9 6.7798E+03 2.4334E+00 18.6 1.0
B 10.28 4.6336E+02 9.2

m 2 54.84 12.70 9.2641E+02 41.4 6.1789E+03 3.7746E+00 41.7 1.0
B 13.00 1.2197E+03 3.6

n 3 56.39 13.09 8.7467E+02 43.3 6.0861E+03 3.4294E+00 43.6 1.0
B 13.00 1.2197E+03 3.6

n 4 68.06 16.03 1.6318E+03 10.8 5.4253E+03 4.9408E+00 11.9 1.0
B 15.81 8.7388E+02 18.4

B 16.42 1.0958E+03 14.7

m 5 70.39 16.61 4.8281E+02 35.7 5.3020E+03 1.3963E+00 36.0 1.0
B 16.42 1.0959E+03 14.7 '

M 6 80.65 19.19 3.9338E+02 14.4 4.7932E+03 9.4598E-01 15.2 1.0
B 18.91 2.7083E+02 12.0

B 19.76 2.6374E+02 11.7

m 8 189.55 46.59 1.7678E+03 3.6 3.9975E+03 1.3698FE+400 6.2 1.2
B 46,61 1.8364E+02 8.7

pii 9 201.70 49.64 2.1001E+02 24.2 4.1366E+03 1.5004E-01 24.7 1.2
B 49,32 4.8325E+01 20.6

M 10 216.09 53.26 5.1279E+02 11.4 4.44%96E+03 3.3487E-01 12.4 1.2
B 53.44 8.3701E+01 15.3

11 256.34 63.38 3.5887E+03 1.8 6.085%E+03 1.9028E+00 5.3 .7

B 63.35 9.2105E+02 2.9

m 12 273.16 67.60 3.1041E+02 22.5 6.4538E+03 1.5373E~D1 23.0 1.1
i 13 294.36 72.93 1.1881E+03 6.6 6.5315E+03 5.4307E-01 8.3 1.1
N 14 301.55% 74.74 6.3745E+03 35.2 6.3722E+03 2.83%4E+00 35.5 1.1
B 75.03 1.8060E+02 9.2 .

m 15 302.5% 75.00 9.0287E+03 24.5 6.3412E+03 4.0068E+00 25.0 1.1
B 75.03 1.8060E+02 9.2

m 16 309.76 76.80 2.2045E+03 51.3 6,0738E+03 9.5406FE~01 51.6 1.1
B 77.17 1.6775E+02 10.3

m 17 311.33 77.19 2.2441FE+04 5.1 6.0026E+03 9.65%97E+00 7.1 i.1
B 77.17 1.6775E+402 10.3

m 18 320.26 - 79.44 4.9528E+02 14.0 5.5103E+03 2.0683EFE~01 14.9 1.1
M 19 327.24 81.19 7.8201E+02 10.1 5.0221E+03 3.,1913E-01 11.2 1.1
m 20 337.61 83.79 1.7907E+03 14.0 5.0354E+03 7.0677E-01 14.8 2.4
B 84.45 1.4321E+02 9.3

m 21 340.33 84.48 1.9160E+03 13.5 5.0427E+03 7.4977E~-01 14.4 2.4
B 84.45 1.4321E+02 9.3

n 22 350.25 86.97 3.8065E+03 12.8 5.0359E403 1.4445E+00 13.7 2.4
B 87.22 9.5010E401 12.4

m 23 352.31 87.49 5.4513E+03 9.0 5.0278E+03 2.0557E+00 10.2 2.4
B 87.22 95.5010E+01 12.4

m 24 362.29 89.99 5.2295E+03 2.7 4.9550E+03 1.9475E+00 5.5 2.4
m 25 | 372.71 92.61 5.2363E+03 4.2 4.8210E+03 1.9351E+00 6.4 2.4
B $2.52 9.6822E+02 5.2

B 93.03 4.7534E+02 18.2

M 26 375.76 93.37 5.0186E+03 4.2 4.7707E+03 1.8506E+00 6.4 2.4
B 93.03 4.7534E+02 18.2

m 27 385.96 98.45 4.3146E4+02 20.8 4.0151E+03 1.5686E-01 21.4 1.6
M 28 400.56 99.60 1.3236E+03 18.6 3.9606E+03 4.7971E~01 19.2 1.6
™. 29 421.70 104.91 6.006BE+02 14.1 4.0218E+03 2.1470E-01 14.8 1.1
{030 424.94 105.73 1.1600E4+03 7.5 4.0203E+03 4.1378E-01 8.8 1.1
“ 31 435.93 108.49 4.1402E+02 15.2 4.0058E+03 1.4666E-01 15.8 1.1
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439.01
453.60
462.95
518.13
576.80

617.56
744.75

797.60
822.33

837.52
864.43
943.98
954.48

963.94

967.88
1010.22
1025.12
1034.15
1079.07
1081.29
1098.69
1108.75
1151.60
1179.86

1199.31
1310.31
1351.42
1362.01
1405.63

1604.80
1634.86
1806.75
1848.01
"1944.62
2032.07
2038.14

2043.16

2180.03
2244.62
2326.80

2430.79

2596.03
2639.29
2654.82
2900.73

3012.10
3044.03
3055.73
3064.36

109.26
112.92
115.27
129.10
143.82
143.67
154.06
186.01
i85.7¢9
199.28
205.49
205.30
209.30
216.06
236.03
238.67
238.67
241.04
242.03
252.66
256.40
258.67
269.94
270.50
274.87
277.40
288.16
295.26
295.17
300.14
328.02
338.34
341.00
351.%6
352.03
401.98
409.52
452.68
463.03
487.29
509.24
510.77
510.34
512.02
511.57
546.38
562.60
583.22
583.34
609.33
609.34
650.81
661.67
665.57
727.30
727.05
755.26
763.27
766.21
768.37

3.4832E+02
4.7601E+02
7.6373E+02
2.3897E+03
8.7884E+02
1.1999E+02
1.0789E+03
6.7507E+03
7.0402E+02
3.1936E+02
2.0164E+02
5.7238E+01
3.8035E+03
4.0302E+02
5.8917E+02
4.3513E+04
3.0191E+02
4.0093E+03
5.8510E+03
2.8160E+02
2.5566E+02
3.8115E+02
1.5883E+03
1.7275E+03
2.3119E+02
1.6655E+03
3.0774E+02
1.2684E+04
1.6573E+02
2.6167E+03
2.0725E+03
8.8062E+03
3.3348E+02
2.1707E+04
2.9805E+02
2.2035E+02
1.1573E+03
2.0738E+02
2.3217E+03
1.8832E+02
3.4707E+02
4.0146E+03
3.5624E+02
2.9043E+02
4.7412E+02
2.1992E+02
3.5365E+02
1.3330E+04
1.0336E+02
1.5834E+04
2.1623E+02
1.0072E+02
3.1515E+03
4.4435E+02
2.9696E+03
5.8665E+01
4.4370E+02
2.4363E+02
1.8649E+02
1.4659E+03

b b
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3.9991E+03
3.9514E+03
3.9069E+03
4.2938E+03
4.048BE+03

3.9102E+03
3.8229E+03

3.2801E+03
3.2000E+03

3.0929E+03
2.-9133E403
2.78B28E+03
2.6570E+03

2.4958E+03
2.4153E+03
2.1150E+03
2.0726E+03
2.0540E+03
2.1596E+03
2.1636E+03
2.0219E+03
2.0000E+03
1.8710E+03
1.8571E+03

1.7024E+03
1.6903E+03
1.4999E+03
1.4730E+03
1.5952E403

1.3510E+03
1.2409E+03
1.1099E+03
1.0927E+03
9.2958E+02
1.0898E+03
1.1053E+03

1.0905E+03

8.3099E+0Q2
9.4267E+02
8.6717E+02

7.8106E+02

7.6536E+02
7.9798E+(Q2
7.6560E+02
7.0460E+02

6.3276E+02
6.7139E+02
6.4275E+02
6.3338E+02

1.2316E-01
1.6683E-01
2.6619E-0Q1
8.1939E~-01
3.1116E-01

3.9885E-01
2.8127E+00

1.3905E~-01
8.9536E-02

1.7089E+00
1.8479E~-01
2.8585E-01
2.1261E+01

1.9715E+00
2.8846E+00
1.4270E-C1
1.3030E-01
1.9418E~C1
8.0753E~01
8.7823E-01
1.1744E-0C1
8.4567E-01
1.6029E~-01
6.7386E+00

1.4089E+00
1.1995E+00
5.2270E+00
1.9821E-01
1.3305E+01

1.502%E-~01
8.0063E-01
1.5491E-01
1.7646E+00
1.4883E~-01
2.8370E-01
3.2891E+00

2.3840E-01

1.8942E~01
3.1127E-01
1.2050E+01

1.4784E+01

9.8742E-02
3.1277E+00
4,4397E~01
3.2846E+00

5.1246E-01
2.8481E-01
2.1897E-01
1.7269E+00
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M 81 3079.93 772.28 6.2498BE+02 4.6 6.4185E+02 7.4053E~01 6.3 .9
m 82 3119.49 782.22 2.0709E+02 5.7 6.3997E+02 2.4900E-01 7.2 1.3
M..83 3133.36 785.70 6.88B69E+02 1.8 6.3018E+02 8.3228E-01 4.8 1.3
{84 3170.34 794.98 1.4943E+03 2.5 6.0455E+02 1.8303E+00 5.1 1.1
e gs 32315.14  806.23 2.239BE+02 6.7 5.7379E+02 4.0329E-01 8.0 .6
m 86 3311.77 830.48 2.0772E+02 9.8 5.9819E+02 2.6750E-01 10.8 .8
m 87 3332.69 835,74 5.7791E+02 4.6 6.0393E+02 7.4964E-01 6.4 .8
m 88 3345.92 839.06 1.7943E+02 15.1 5,.8693E+02 2.3380E-01 15.7 .8
M 89 3351.13 840.37 2.5375E+02 10.7 5.7581E+02 3.3125E~01 1l1.6 .8
90 3431.77 860.61 1.6067E+03 1.9 5.653BE+02 2,1554E+4+00 4.9 7
91 3605.58 904.24 2.4438BE+02 8.9 5.5872E+02 3.4590E-01 10.0 .8
92 3633.42 911.23 9.0894E+03 .5 5.4461E+02 1.2935E+01 4.5 .9
93 3724.41 934.07 6.8439E+02 6.1 b5.2473E+02 9.%110E-01 7.6 2.1
m 3846.73 964.77 1.68B44E+03 1.5 5.372BE+02 2.4955E+00 4.7
M 3863.53 968.99 5.1842E+03 .9 5.1800E+02 7.7041E+00 4.6
3991.18 1001.02 3.5098E+02 6.0 4.7672E+02 5.3367E~01 7.5
1001.07 7.0890E+01 17.5
4301.21 1078.84 2.1973E+02 6.4 5.139BE+02 3.5219E-01 7.8 .4
4363.56 1094.49 1.0860E+02 21.1 5.7411E+02 1.758B4E-01 21.6 1.0
4427.07 1110.43 1.5118E+02 20.5 5,2453E+02 2.4731E-01 21.0 1.3
4466.74 1120.39 3.0972E+03 1.7 6.3063E+02 5.0983E+00 4.7 1.3
1120.31 5.2112E+01 17.1
4605.64 1155.25 3.4920E+02 7.0 6.2768E+02 5.8736E-01 8.2 .8
4936,26 1238.22 1.2348BE+03 2.6 7.5216E+02 2.1735E+00 5.1 .9
4971.77 1247.13 1.4404E+02 15.3 6.0233E+02 2.546%9E-01 15.9 .9
5106.56 1280.95 2.2918E+4+02 8.9 4.8341E+02 4.1225E-0]1 10.8 1.2
5492.49 1377.76 B.2989E+02 3.2 - 2.4B8%E+02 1.5788E+00 5.4 1.1
5522.81 1385.37 1.7030E+02 17.0 2.2900E+02 3,2562E~01 17.6 1.2
5587.13 1401.50 2.3144E+02 8.0 2.5453E+02 4.4726E-01 5.1 1.2
5612.99 1407.98 4.2834E+02 5.1 2.6228E+02 8.3128E~01 6.7 1.2
. 5823.68 1460.82 2.4050E+04 .5 2.4418E+02 4.8283E+01 4.3 1.3
o 1460.76 2.6941E+02 4.8
Rceo 5963.43 1495.86 2.4378E+02 7.9 1.4110E4+02 5.0019E-01 2.0 1.1
m 6016.50 1509.17 3.9437E+02 5.6 1.3733E+02 8.1581E«01 7.1 1.0
M 6031.17 1512.85 1.2703E+02 14.7 1.3966E+02 2.6337E-01 15.3 1.0
6153.20 1543.45 1.0164E402 17.3 1.4605E+02 2.1466E-01 17.8 1.4
m 6312.14 1583.31 6.9591E+01 15.3 2.3047E+02 1.5045E-01 15.9 1.1
m 6331.35 1588.13 6.9419E+02 3.6 1,.820BE+02 1.5050E+00 5.6 1.1
m 6349.05 1592.57 4.6467E+02 4.5 1.5091E+02 1.0100E+00 6.2 1.1
M 6376.68 1599.50 6.2607E+01 24.7 1.2B06E+D2 1.3662E~01 25.1 1.1
6460.94 1620.63 4.0359E402 4.3 1.1762E+02 8.9143E-01 6.1 .9
6500.58 1630.57 3.8056E+02 5.0 S.3813E+01 8.4530E-01 6.6 1.1
6530.66 1638.11 1.3131E+02 12.6 8.7442E+01 2.9291E-01 13.3 1.8
6622.98 1661.26 1.9029E+02 7.5 9.6722E+01 4.3000E-01 8.7 .9
6895.44 1729.59 5.5834E+02 2.9 9.5212E+01 1.3093E+00 5.2 .7
7034.66 1764.50 2.6582E+03 15.7 1.0255E+02 6.3491E+0C 16.3 1.0
1764.42 5.9809E+01 6.9
7365.67 1847.51 3.7216E+02 3.8 8.5625E+01 9.2728E~01 5.8

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit
backround peak - will be subtracted from the peak above.



Spectrum file: ENV94097 Date: 1-0ct~1994 Time: 5:10:11

L. 2se peaks were identified, but not used in the activity analysis:

number channel enerqgy peak intensity (gps)

4 68.1 16.03 2.295E+00 +- 31.80%

80.7 19.19 2.947E~01 +~ 53.42%

294.4 72.93 5.431E~-01 4+~ 8.25%

301.5 74,74 2.759E+00 +- 36.52%

302.6 75.00 3.927E+00 +~ 25.49%

309.8 76.80 8.8185E-01 +~ 65.78%

311.3 77.19 9.587E+00 +~ 7.14%

320.3 79.44 2.068E-01 +- 14.88%

327.2 81.1%9 3.191E-01 +- 11.23%

337.6 83.79 6.502E-01 +- 15.97%

340.3 84.48 6.,937E-01 +- 15.43%

350.2 86.97 1.408E+00 +~ 13.99%

382.3 87.49 2.020E+00 +~ 10.38%

362.3 89.99 1.947E+00 +- 5.55%

372.7 892.61 1.577E+00 +- 7.35%

375.8 93.37 1.675E+00 +~ 6.98%

396.0 98.45 1.569E-01 +- 21.37%

400.86 9%.60 4.797E~-01 +- 19.20%

421.7 104.91 2.147E~01 +- 14.83%

424.9 105,73 4.138E-01 +- 8.80%

435.9 108.49 1.467E-01 +- 15.82%

439.0 169.26 1.232E~01 +~- 17.09%

576.8 143.82 2.687E-01 +—~ 10.90%

797.6 129.28 1.391E-01 +- 14.81%

g822.3 205.49 6.412E-02 +- 25.73%

1010.2 252.66 1.427E~-01 +- 14.26%

1079.1 26%.94 B.075E~-01 +- 15.54%

51 1081.3 270.50 8.782E-01 4+~ 14.75%

54 1151.6 288.16 1.603E-D1 +~ 16.80%

56 1199.3 300.14 1.409E+00 4= 4.75%

58 1351.4 338.34 5.227E+00 4~ T7.24%

59 1362.0 341.00 1.992E~01 +~ 28.58%

66 2032.1 509.24 2.837E~01 +-~ 13.00%

67 2038.1 510.77 2.987E+00 +~ 5.49%

69 2180.0 546.38 1.894E-01 +~ 21.92%

70 2244 .6 562.60 3.113E-01 4+~ 12.88%

73 2586.0 650.81 9.874E~02 +~ 25.38%

76 2900.7 727.30 ~ 3.220E+00 +- 4.65%

79 3055.7 766.21 2.190E-01 +- 14.77%

80 3064.4 768.37 1.727E4+00 +~ 5,10%

83 3133.4 785.70 8.323E~01 +~ 4.78%

84 3170.3 794.98 1.830E+00 +~ 5.08%
86 3311.8 830.48 2.675E~-01 +- 10.83% .

94 3846.7 a64.77 2.495E400 +- 4.,70%

99 . 4427.1 1110.43 2.473E~01 4+~ 20.97%

108 5613.0 1407.98 8.3138~01 +- 6.71%

116 6349.0 15982.57 1.010E+00 +- 6.24%



ENVO4097 Date: 1-0ct~1994 Time: 5:10:11

ASSOCIATION

Spectrum file:

Frkkkdkkkkkkkkkk P E A K REPORTT skkhhkkkhhdhdks

nuclide - peak peak peak peak
number channel enerqgy usage
K~40 109 5823.68 1460.82 100.00%
C8-137 74 2639.29 661.67 100.00%
T1-208T 53 1108.75 277.40 113.31%
71 2326.80 583.22 106.04%
78 3044.03 763.27 88.00%
90 3431.77 860.61 82.08%
98 4363.56 1094.49 31.86%
Pb-210U0 8 189.55 46.59 100.00%
Pb-212T 34 462.95 115.27 104.69%
44 954 .48 238.67 98.08%
Pb-214U 10 216.09 53.26 138.32%
46 967.88 242.03 21.25%
49 1034.15 258.67 99.80%
52 1098.69 274.87 96.01%
55 1179.86 295.26 101.85%
60 1405.63 351.96 99.62%
65 1944.62 487.29 104.17%
: 88 3345.92 832.06 88.92%
Bi-212T 55 1179.86 .295.26 101.85%
57 1310.31 328.02 4.16%
63 1806.75 452.68 80.60%
87 4301.21 1078.84 98.25%
112 6031.17 1512.85 77.21%
118 6460.94 1620.63 110.05%
Bi-214U 72 2430.79 609.33 110.15%
74 2639.29 661.67 100.00%
75 2654.82 665.57 122.69%
85 3215.14 806.23 106.12%
93 3724.41 934.07 111.29%
160 4466.74 1120.39 104.57%
101 4605,64 1155.25 100.28%
102 4936.26 1238.22 94.86%
104 5106.56 1280.95 124.61%
105 5492.49 1377.76 88.74%
106 5522.81 1385.37 83.10%
107 5587.13 1401.50 108.00%
111 6016.50 1509.17 93.64%
113 6153.20 1543.45 57.44%
114 6312.14 1583.31 166.18%
117 6376.68 1599.50 85.25%
121 6622.98 1661.26 93.21%
122 6895.44 1729.59 81.11%
123 7034.66 1764.50 89.40%
125 7365.67 1847.51 79.79%
Rn~219A 61 1604.80 401.98 100.00%
Ra~-224T 45 963.94 241.04 100.00%



C Ra-226U 38 744.75 186.01
Ac~228T 35 518.13 128.10 138.73%
' 37 617.56 154.06 96.50%
41 837.52 209.30 103.40%
62 1634.86 409.52 108.24%
64 1848.01 463.03 102.05%
77 3012.10 755.26 83.46%
81 3079.93 772.28 85.11%
82 3119.49 782.22 84.97%
87 3332.69 835.74 94.,28%
89 3351.13 840.37 115.52%
21 3605.58 904.24 97.61%
a2 3633.42 911.23 87.01%
95 3863.53 968,99 87.95%
103 4971.77 1247.13 86.17%
110 5963.43 1495.886 81.47%
115 6331.35 1588.13 95.72%
11e 6500.58 1630.57 89.48%
120 6530.66 1638.11 71.85%
Th-227A 9 201.70 49.64 165.17%
33 453.60 112.92 66.33%
37 617.56 " 154.06 96.50%
43 943.98 236.03 87.95%
48 1025.12 256.40 117.14%
Th-228T 42 864.43 216.06 100.00%
Th-230U - 12 273.16 67.60 100.00%
.. Th~234U0 11 256.34 63.38 104.15%
e 33 453.60 112.92 66.33%
Pa-234mU 96 3981.18 1001.02 100.00%
C U-235 ' 38 744.75 186.01

Flags: C = check; nuclide is a part of an underdetermined solution

g



Spectrum file: ENV94097 Date: 1-0ct-1994 Time: 5:10:11

shddkkhhhhhhkkhkhhhkhkhkkkkkk M D A REPORT thhkdkdkhkhhkhhhhhhhhkhhhhdhhkhhhhk

Hgéak spectrum library spectrum energy full photopeak detection
# # enerqgy energy diff. activity limit
keV keV kev pCi/g pCi/g
BE-~7
1 65 477.59 487 .29 -9.70 0.000E+0CO 5.050E~02
5.050E-02
NA-22
1 104 1274.54 1280.95 -6.41 0.000E+00 8.284E-03
8.28B4E~03
K~40
1 109 1460.75 1460.82 -.07 1.807E+01 8.122E~02
- 8.122E~02
MN-54 :
1 87 834.81 835.74 -~.83 0.000E+00 8.372E-~03
~8.372E-03
Cco-57 ;
L 34 122.06 115.27 6.79 0.000E+00 5.051E-03
3 35 136.43 129.10 7.33 0.000E+4+00 4.174E-02
5.051E-03
Co~58
1 85 810.75 806.23 4.52 0.000E+00 6.445E~03
2 90 863.94 860.61 3.33 0.000E+00 9.453E-01
6.445E~03
Co-60 )
1 101 1173.23 1155.25 17.98 0.,000E+00 8.683E-03
2 108 1332.51 1377.76 -45.25 C.000E+00 7.167E~03
7.167E-03
ZN«65
1 100 1115.52 1120.39 -4 .87 0.Q00E+0CO 1.643E~02
1.643E~02
NB-94
1 76 702.50 727.30 -24.80 0.000E+00 6.557E-03
2 90 871.10 860.61 1G.49 0.000E+00 6.285E~03
6.285E-03
. 8B-125 '
LA 38 176.29 186.01 -9.72 0.000E+00C 7.466E-02
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BA-133
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EU-152
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EU-154

-

70

72
84
85

38
59
86
97
102

74

13
53
56
60
61

427.95%
463.51
600.77
636.15

80.18
284.29
364.48
636.97
722.89

563.26
569.29
604 .66
795.76
801.84

176.56
340.57
818.50
31048.07
1235.34

661.64

81.01
276.29
302.71
355.86
383.70

121.78
344.30
964.00
1112.07
1408.08

123.07
723.30

409.52
463.03
609.33
650.81

79.44
288.16
351.96
650.81
727.30

562.60
562.60
609.33
794.98
B06.23

186.01
341.00
830.48
1078.84
1238.22

661.67

81.19
277.40
"300.14
351.96
401.98

115.27
341.00
964.77
1110.43
1407.98

129.10
727.30

18.43

-8.56
~14.66

.74
-3.87
12.52

-13.84
~4.41

«66

6.69

-4.67
.78
-4.39

~9.45
-.43
-~11.98
-30.77
~2.88

~.03

~-.18
-1.11
2.57
3.90
-18.28

6€.51
3.30
-.77
1.64

10

-6.03
~4.00

0.000E+CO
7.072E~01
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.489E-01
0.000E4+00
0.000E+00
0.000E+00
0.000E+0CQ

0.000E+00
1.725E~0Q2
0.000E+0G0
0.000E+00
0.000E+00

1.480E-01

3.911E-02
0.000E+00
C.000E+0Q0
C.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.569E~01

0.000E+00
0.000E+00

1.764E-02
4.766E-02
2.954E-02
4.919E-02

el S S ST TS . Wl e

1.764E-02

2.529E-01
7.875E-02
5.836E-03
7.388E-02
3.453E-01

———— . T ——— -

5.836E-03

6.127E-02
3.577E~02
5.524E-03
1.154E~02
6.852E~02

5.524E~03

3.525E-02
9.376E~03
6.228E~03
9.204E-03
5.103E-02

6.228E-03

6.297E-03

—— — . i ———— -

6.297E-03

1.662E-02
7.221E~-02
2.470E-02
7.628E~03
5.720E-02

], -~

7.628E~03

1.480E~-02
1.830E~-02
8.666E-02
5.852E-02
2.859E~02

. W e il S Y e Sl Al

1.480E~02

1.072E-02
3.108E-02



90
96
104
IR~192
1 55
2 56
3 57
4 64
5 72
T1-208T
1 15
2 53
3 67
4 71
5 90
T1-210U
1 27
2 55
3 84
© . ib=210U
Pb-211A
1 18
2 61
3 62
4 79
5 86
Pb-212T
1 14
2 17
3 22
4 44
5 56
Pb-214U

Wt B L) B
[
L2

- 873.20
1004.80
1274.80

295.95
308.44
316.49
468.06
612.45

74.97
277.36
510.72
583.14
860.47

97.00
296.00
725.00

46.52

79.29
404.80
427.10
766.20
831.80

74.81
77.11

87.20

238.863
300.0%

74.81
77.11
241.92
295.92
351.99

860.61
1001.02
1280.%95

295.26
300.14
328.02
463.03
609.33

75.00
277.40
510.77
583.22
860.61

98.45

295.26
794.98

46.59

79.44
401.98
409.52
766.21
830.48

74.74
77.19
86.97
238.67
300.14

74.74
77.19
242.03
295.26
351.96

12.59
3.78
~6.15

.69
8.30
-~11.53
5.03
3.12

—.03
-.04

-.05'

-.08
-.14

-1.45
I74
.02

-.07

-.15
2.82
17.58
-.01
1.32

.07
-.08

.23
-.04
~.05

.07
-.08
-.11

.66

.03

0.000E+00
C.000E+QO
0.000E+CO

8.988E-01
0.000E+00
0.000E+00
0.000E+00
0.000E+0O

4.586E+00
5.209E-01
5.853E-01
5.610E-01

. 7.190E~01

0.000E+00
0.000E+00
7.329E-02

1.374E+00

2.677TE+00
0.000E+00
0.000E+00
1.754E+00
0.000E+00

1.183E+00
2.213E+00
9.155E~-01

1.975E+0Q0

1.725E+00

1.794E+00
3.619E+00
1.546E+00
1.408E+00
1.436E+00

5.765E-02
4.026E-02
2.326E~02

- ——— - s A

1.072E~02

1.502E~02
1.421E-02
5.235E~03
9.494E-03
9.535E-02

—————— — - e o

5.235E-03

1.922E-01
6.591E-02
2.632E-02
6.212E-03
5.071E-02

—— - ol dud: o o iy o

6.212E-03

1.200E-01
1.365E~02
5.742E-03

- — —— " i o o

5.742E-03

2.358E-01

————— . s . - -

2.358E-01

1.881E+00
1.796E-01
3.638E-0L
1.134E+00

1.796E~01

7.038E~02
3.629E-02
8.078E~02
1.161E~0G2
1.283E-01

- i s i s i S -

1.161E-02

1.067E~-01
5.936E-02
6.110E~02
2.352E~02
1.357E-02



S e=211A
R i3
2 60
3 61
4 62
5 86
Bi-212T
1 7
2 76
3 83
4 97
5 118
Bi1-2140U
1 72
2 80
3 100
4 102
5 123
Ri-214Uw
s 52
. ;;.3,2 6 l
3 86
4 97
5 116
Po-210U
1 85
Po~211A
1 70
2 g1
Po-212m7T
1 70
Po-2140
1 84

“ro=-215A

72.87
351.10
404.80
426.90
831.80

3%.86
727.17
785,42

1078.62
1620.56

6092.30
768.36
1120.28
1238.11
1764.51

273.70
405.74
821.18
1669.96
1594.73

803.00

570.00
9060.00

570.00

72%.00

72.93
351.96
401.98
409.52
830.48

3g.78
727.30
785.70
1078.84
1620.63

609.33
768.37

1126.39 "

1238.22
1764.50

274.87
401.98
830.48
1078.84
1592.57

806.23

562.60
904.24

562.60

794.98

-.06
_.86

17.38
1.32

.08
~.13
-.28
-.22

-.07

-.03
-.01
~.11
-.11

.01

-1.17
3.76
-8.30
-8.88
2.16

-3.23

7.40
~4.24

7.40

1.814E+00
0.000E+00
0.C000E+Q0
0.000E+00
0.000E+00

0.000E+0C0
1.114E+00
1.666E+00
1.454E+00
1.298E+00

1.284E+00
1.415E+00
1.357E+00
1.471E+00
1.597E+4+00

0.000E+00
0.00CE+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00

A S Al e e i S ———

1.357E~02

5.780E~01
1.207E-01
1.314E~01
2.698E-01
2.140E-01

1.207E-01

1.186E+00
4.924E-02
2.88%E-01
7.155E-01
1.70%E-01

T T W it il e S

4.924E-02

1.213E-02
1.156E-01
5.444E-02
1.552E-01
3.723E-02

e A W e A e e i e

1.213E-02

2.683E+00
3.253E+00
4.295E+00
2.647E+00
2.962E+00

2.647E+00

5.507E+02

e e Al N T S il vl e sl

5.507E+02

1.079E+00
1.421E+00

1.079E+0Q0

2.698E-01

2.698E~01

4.277E+01

4,277E+01



“Kn-219A

LR L N s

Rn-~-220T
1
Rn=-2220

Fr-223A

A dn L

la-223A

MW

Ra-2247

D1 L D

Ra~226U

0D L0 B

—-227A

63

69

66

i8
19
23
43

<

438.80

76.86
79.29
89.60
271.23
401.78

549.70

510.00

50.80
80.00
81.52
88.60
234.60

83.78
144.30
154.30
269.60
445,50

81.07
83.78
94.70
97.60
241.00

-

81.07
83.78
S4.70
97.60
185.99

452.68

76.80
79.44
§9.99
270.50
401.98

546.38

509.24

49.64

79.44
81.19
87.49
236.03

83.7¢%9
143.82
154.06
269.94
452.68

81.19
83.79
93.37
98.45
241.04

81.19
83.79
93.37
98.45
186.01

~13.88

.06
~."15
-.39

.73
-.20

.76

1.16

.56

.33
1.11
~1.43

~.01
.48
.24
~-.34
-7.18

-.12
-.01
1.33
~.85
-.04

-.12
~.01
1.33
-.85
-.02

0.000E+00

7.484E+00
9.649E-01
2.692E+01
0.DCCE+0O
9.114E-02

0.000E+00

0.000E+00

0.000E+00
8.220E-Q2
1.674E-01
0.000E+00
0.0CQE+00

1.137E~-01
3.853E-01
2.865E-0C1
2.378E-01
0.0C0E+Q0

1.066E+01
1.348E+01
0.000E+00
0.000E+00
2.024E+00

7.528E400
9.130E+00
0.000E+00
0.00CE+00
3.433E400

1.232E+01

. o - T e Al i Sy o

1.232E+01

1.257E+00
6.779E~01
1.699E+00
6.085E~02
7.183E-02

6.085E~02

5.403E+00

e ———— — ———

5.403E+00

1.32CE+01

———— . . Ul sk b

1.320E+01

2.661E-02
5.775E-02
7.114E-02
8.331E-02
1.486E-01

————— — —_—_——_—

2.661E-02

2.142E~-02
1.329E-01
7.795E-02
3.276E~02
3.309E-01

e e o — - -

2.142E-02

4.532E+00
2.540E+4+00
6.869E+00
2.132E+01
1.187E-01

A A S A o S e e e ool

1.187E-01

3.19%2E+00
1.720E+00
4.996E+00
1.635E+01
1.605E-01

. —————

1.605E~0Q1



1 19
2 20
"3 23
£ 28
5 37
Ac-228T
1 41
2 58
3 g2
4 85
5 115
Ac~228Tw
1 39
2 53
3 57
4 66
5 %96
Th-227A
1l 9
2 23
3 43
.4 48
“ 3 57
Th-228T
1 21
2 35
3 42
Th-230U
1 i2
Th-231A
1 6
2 21
3 24
4 26
5 37
Th-232
1l il

g1.08
83.96
87.50
100.00
160.40

209.40
338.40
911.07
968.90
1587.90

199.50
279.00
321.70
503.70
988.10

50.20
88.48
236.00
256.25
329.82

84.40
131.62
215.94

67.73

26.64
84.21
89.95
95.87
163.12

59.00

81.19
83.79
87.49
99.60
154.06

209.30
338.34
2911.23
968.99
1588.13

199.28
277.40
328.02
509.24
1001.02

49.64
87.49
236.03
256.40
328.02

84.48
129.10
216.06

67.60

19.19
84.48
89.99
93.37
154.06

63.38

—'11—

17
.01

6.34

.10
.06
-.16
-.09
-.23

.22

1.60
-6.32
-5.54

-12.92

~.08
2.52
~.12

.13

7.45
-.27
-.04
2.50
9.06

-~4.38

1.828E+03
1.278E+02
6.637E+02
6.053E+01
0. 00CE+00

1.503E+00
1.743E+00
1.786E+00
1.767E+00
1.623E+00

1.588E+00
C.00CE+D0
0.00CE+00
0.000E+00
0.000E+00

6.968E~-02
0.000E+00
1.022E-01
7.673E-02
0.000E+0O0

2.8525E+00
0.000E+00

2.709E+00

1.617E+00

0.000E+00
3.765E~-01
&€.239E+00
C.000E+00
0.000E+GO

0.000E+00

7.769E+02
2.408E+01
4.086E+01
1.351E+01
2.375E+401

1.351E+01

1.0338~01
3.619EF-02
2.186E~02
3.700E-02
1.531E~01

2.186E-02

1.338E400
2.029E+00
1.905E+00
2.368E+00
3.771E+00

e ——————— i s s

1.33BE+00

1.007E-01
2.324E-01
4.302E-02
6.436E~02
1.790E-01

4.302E~02

4 ,450E~-01
4.065E+00
1.706E+00

i ————————-

4.450E-01

1.96CE+00

S st Sl i Sy s .

1.960E+00

1.163E-01
6.635E-02
3.938E-01
6.412E-01
3.272E+00

6.635E~-02

4.626E+00

i —— T -

4.626E+00



Wi
A

Th-234U

P 11
L 25
3 28

4 33
5 38
Pa-231A
1 6
2 54
3 56
4 56
5 57
Pa-234U
1 26
2 27
3 35
4 93
5 93
Pa~234mU
1 26
.2 27
i i -:3 77
g 79
5 86
U~234U
1 10
2 24
3 26
4 29
U-2368
1 26
2 32
3 36
4 37
5 38
6 39
7 40
U-238
1 8

63.29
92.38
92.890
112.81
184.80

27.36
283.67
300.08
302.67
330.07

94.67
98.44
131.28
926.70
946.00

94.66
98.44
743.00
766.60
1001.03

53.10
89.96
83.35
105.00

93.35
109.14
143.76
163.35
185.72
202.12
205.31

48.00

€3.38
92.61
92.61
112.92
186.01

19.19
288.16
300.14
300.14
328.02

93.37
98.45
129.10
934.07

934.07

93.37
98.45
755.26
766.21
1001.02

53.26
89.99
93.37
104.91

93.37
109.26
143.82
154.06
186.01
199.28
205.49

46.59

1.30
-.01
2.18
-7.37
11.93

1.29
-.01
-12.26
.39
.01

~-.16
-.03
~-.02

.09

~-.02
-.12
-.06
9.29
-.29
2.84
-.18

1.956E+00
3.017E+00
2.581E+00
2.683E+00
0.000E+00

0.000E+00
0.000E+00O
2.452E+00
0.000E+0O

‘0. 000E+00

0.000E+00
2.502E-02
0.00GE+00
0.000E+00
0.000E+00

0.000E+00
3.341E+00
0.000E+00
4.238E+00
2.529E+00

1.141E+01
3.898E+03
1.853E+03
5.730E+02

2.964E+00
3.288E-01
1.186E-01
0.000E+00
2.084E-01
0.000E+00
7.624E~02

0.000E+00

2.137E-01
1.966E~01
1.8682E~01
1.663E+00
5.694E+01

—— - A T T

1.682E~01

2.230E-01
2.877E~01
1.824E-01
1.999E~01
3.729E-01

A o e A i s A S S

1.824E-01

3.546E-02
1.725E-02
2.283E-02
4.278E-02
3.529E-~02

. ——— T J o

1.725E-02

4.738E+00
2.303E+00
1.123E+01
2.741E+00
8.037E~01

———————— - ———-—

8.037E-01

7.027E+00
2.461E+02
1.254E+02
2.840E+02

7.027E+00

2.006E-01
2.802E~-01
4.090E-02
1.074E-01
9.742E-03
4.924E-01
1.014E-01

9.742E~C3

1.325E+01

——-——— - - — -

1.325E+01



26.36
59.54

19.19
63.38

7.17
-3.84

0.000E+00
0.000E+00

8.847E-01
2.415E~02

el i U e e N Wk o

2.415E-02






SAMPO 90, 1990 PA,MN,JR. 18-Aug~1995 9:30:19
GAMMA SPECTRUM ANALYSIS REPORT
FOR  ENV95102

PSR

Rockwell Int'l/ Rocketdyne Environmental Lab T100
Sample description: AREA IV HSPOT T100(K10), ENV950102, 8/10/95
Spectrum file name: ENV95102

Sample 1dent1f1er ¢ MCGINNIS
Sample size : 6.770E+02 g
Measured by : FCD

10-Aug—-1985 at 10:31:46
10~-Aug—1995 at 10:31:46
10-Aug-19895 at 12:28:39

Date of Activity Calculation
Collect started on
Collect ended on

" e By

Decay time : 0 years 0 days O hours 0 minutes
Live time: 7.000E+03 s real time: 7.013E+03 s dead time: .19 %

Calibration Files

Shape calibration regquested ¢ CM010495
Shape calibration used :  CM010495
Created : 5-Jan-1995 9:39:36
Modified : 5~-Jan-1995 10:13:15
Energy calibration requested :  CM010495
Energy calibration used : CM010495
Created : 5-Jan-1995 9:39: 3
Modified : 5-Jan—-1995 9:48:50
{-¢»1c1ency calibration requested : CM010495
‘wxzficiency calibration used : CM010495
Created : 5-Jan~-1995 . 9:38:20
Modified : 5-Jan~1995 9:49:53
Last search discrimination level: 3.00
Last search FROM channel 12 TO channel 8180
Last fitting discrimination level: 1.64 :
Last fit FROM channel 1 TO channel 8192
Identification energy tolerance : .70 =
Minimum intensity conv. factor : 10.00

Gamma reference library C:\SAMPO\LIBRARY\LIBRARY.ILF
with 38 isotopes and 191 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MDALIB1A.ILF 3
MDA energy tolerance: .70 keV

MDA decision limit 1-alpha: 95.00 %

MDA detection limit 1-beta: 95.00 %

Peaked backround file: C:\SAMPO\SPECTRA\BM0O20895,PTF
Energy tolerance for peaked backround subtraction: .70 keV
Threshold factor for peak areas: 1.00

Report Reviewed and
Conforms to NOO1OPOO0028 By: ‘%/,W Date: g’//g/%

41/0/5 Cs-137
g C{ 4/ (/w
it } Nt Thatsan




Spectrum file:

Fokdkkkkkkk

number nuclide conf.value

WML

Flags: C =

K-40
C8~137
T1-208T
Pb-210U
Pb-212T
Pb-214U
Bi-214U0
Rn-219A
Ra-223A
Ra-224T
Ra-226U
Ac-228T
Th-227A
Th-234U

Pa-234rU

U-235

ENV95102

.9994
.99¢1
.9868
. 9999
.9983
-8723
.9146
.9887
.9819
. 9965
.9998
.9374
. 2055
.9921
.9941
. 8859

Date:

RADIONUCLTIDE

. . . - -

mea

5.526E+00
4.038E-01
3.870E-01
2.901E+00
1.332E+00
4.142E+00
3.947E+00
2.756E-01
3.218E~01
1.465E+00
7.508E+00
1.051E+00
2.511E-01
3.478E+00
4.260E+00
4.560E-01

A A . —

3.770E401

10-Aug-1995
ANALYSTIS

Activity
sured

-  4.62%
+—  4.74%
+=-  4.12%
+= 8.00%
+- 2.68%
+=- 1.71%
+~ 13.23%
4= 22.85%
+~ 5.,07%
4+«  3.01%
+= 11.54%
+- 6.24%
+=- 21.17%
+- 5.07%

Tine:

{ pCi/g) ===

decay
corrected

5.526E+00
4.038E-01
3.870E~-01
2.901E+00
1.332E4+00
4.142E+00
2.8947E+00
2.756E~0]
3.219E-01
1.465E+00
7.508E+00
1.051E+00
2.511E-01
3.478E+00
4.260E+00
4.560E~0Q1

3.770E+01

R E

12:28:39
PORT

saturation

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

. iy e e . i o

0.000E+CO

check; nuclide is a part of an underdetermined solution

dekRkikd



Spectrum file:

T kkkkkkkkkkkkkkkk

peak

no

centroid
channel

55.3¢0
68.01
189.34
215.67
256.04
302.01
311.00
320.04
326.96
338.63
349.95
352.08
362.02
371.85
374.18
452.48
517.72
576.48
617.53
667.91
744,84
837.32
943.74
946.36
954.49
963.80
968.00
1024.23
1079.55
1109.58
1179.97
1199.57
1310.84
1351.62
1405.78
1553.04
1603.60
1634.29
1848.58
2038.31
4327.24

; 2431.26

2639.79
2654.97
2805.43
2901.26
3064,68
3134.29
3170.79
3215.57
3274.64
3333.72
3347.93

ENVS5102

Date: 10-Aug-1995 Time:
PEAK SEARCH REPORT
error energy error
channel keV kev

.14 12.85 .11
.16 16.05 .11
.09 46.54 .10
.14 53.16 P
.06 63.30 .10
.04 74.8% « 10
.03 77.10 .10
.26 79.37 .12
.26 81.11 .12
.11 84.04 «.10
.20 86.88 .11
.12 87.42 .10
.09 89.91 .10
.18 92.38 .11
.18 v2.97 .11
.19 112.62 -1l
«13 128.97 .11
.11 143.70 .10
.25 154.02 .12
.19 166.68 .11
.06 185.97 .10
.13 208.16 .11
.48 235.85 .16
1.03 236.50 .28
.02 238.54 .10
.16 240.88. .11
.04 241.93 .10
.26 256.03 .12
.71 269.96 .20
.33 277.52 .13
.01 295,20 .10
.12 300.12 -10-
.13 328.06 .11
.05 338.29 .10
.01 351.8¢9 .10
.33 388.87 .13
.19 401.56 .11
.27 409.26 .12
.18 463.04 .11
.10 510.65 .10
.04 583.15 .10
.03 609.25 .10
.05 661.58 « 10
.15 665,39 .11
3.60 703.15 .91
.17 727.20 +11
.10 768.21 .10
.15 785.68 .11
.19 794.84 B 2 X
.29 806.07 .12
.40 820.90 .14
.46 835,72 .15
.66 839.29 .19

12:28:39

dekdkhkkhkdkkkhhkkkkhk

significance

(DR N
00 b Py DO e L WD i
[ ] [ ] [ ] L] L] - - L] . L] L]
HOSIN&GHOOmW

1000000.0
13.7
11.0
10060000.0
14.6

[
WWO MWW MW

* x ¥ 5 & 8 & s @

100000

OO M OUIU®N

[ 93]

1000000.0

100000






3431.61
3634.17
3725.51
3847.22
3864.34
3991.86
4467.46
4606.69
4937.33
5108.54
5493.22
5525.27
5588.17
5614.07
5800.82
5825.07
6018.65
6134.47
6332.50
6350.09
6503 .44
6625.66
6896.84
7036.19
7367.27

.25
.09
.08
‘18
.10
.31
.07
.21
.13
.29
.06
.35
.28
.22
.65
.04
.24
.45
.58
.81
.38
.30
.16
.10
.30

860.29

911.12

934.04

2964.58

268.87
1000.87
1120.20
1155.14
1238.08
1281.03
1377.50
1385,.54
1401.31
1407.80
1454.62
1460.70
15098.23
1538.27
1587.91
1592.32
1630.77
1661.41
1729.39
1764.33
1847.33

.12
«10
.10
<11
-10
.13
.10
.11
<11
.12
.10
+13
012
.1
.19
.10
.12
+15
.18
.23
.14
.13
.11
.10
.13

)

e

2
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Spectrum file:

7;5""»********************

£
1
b

peak centroid

Iy UEHEE I W W w wwEwg

W wwEwe

t

[v3)

ReoEEd

no

i

owe ~ O (& - [P

channel
55.30
68.01

189.34

215.67
256.04

302.01
311.00

320.04
326.96
338.63

349.95
352.08

362.02
371.85

374.18

452.48

517.72
576.48

§17.53
667.91
744.84

837.32
943.74
946.36
954 .49

963.80

968.00
1024.23
11092.58
1179.97
1199.57
1310.84
1351.62
1405.78

ENV25102

enerqgy
keV

12.85
12.98
16.05
16.08
16.56
46.54
46.49
53.16
63.30
63.30
74.85
74.94
77.10
77.12
79.37
81.11
84.04
84.45
86.88
87.27
87.42
87.27
89.91
92,38
92.35
92.88
92.97
92.35
92.88
112.62
112.55
128.97
143.70
143.73
154,02
166.68
185.97
185.69
209.16
235.85
236.50
238.54
238,49
240.88
241.93
256.03
277.52
295.20
300.12
328.06
338.29
351.89
351.89

bate: 10-Aug-19395
PEAK FIrT
area error background
counts % counts
3.2436E+02 9.8 1.6686E+03
1.3240E+03 4.8
3.4210E+02 9.3 1.4888E+03
1.2469E+03 *%k¥%
5.7536E4+02 %*%%%
5.3325E+02 6.0 1.0841E+03
1.1493E4+02 14.2
2.2994E+02 9.3 1.2208E+03
9.98%1E+02 3.7 1.5728E+403
9.6575E+02 3.0
2.8253E+03 2.2 1.8604E+03
1.1184E+02 16.3
4.6950E+03 1.6 1.7300E+03
1.3439E+02 14.1
2.0981E+02 9.0 1.6202E+03
1.9857E+02 9.1 1.5506E+03
7.5807E+02 ‘5.2 1.4623E+03
1,4322E+02 12.1
7.1781E+02 11.7 1.4117E+03
9.4966E+01 17.3
1.0176E+03 9.2 1.4061E4+03
9.4966E+01 17.3
9.4217E+02 4.5 1.3946E+03
1.0166E+03 13.3 1.4095E+03
7.6132E+02 12.4
7.5406E4+02 12.7 .
1.1208E+03 12.1 1.4170E+03
7.6132E4+02 12.4
7.5406E4+02 12.7
1.7066E+02 14.4 1.1140FE+03
7.4286E+01 18.7
2.5369E+02 12.0 1.1725E+03
3.3578BE+02 623 1.1493E+03
2.0238E+02 8.1
2.7195E+02 13.6 1.1211E+03
1.2767E+02 26.0 9.6811E+02
2.1848E+03 1.8 1.1643E+03
6.6545E+02 3.6
3.4477E+02 7.1 8.B266E+02
1.7699E+02 29.9 7.2807E+02
8.6316E+01 59.2 7.04778+02
4.2496E+03 1.2 6.5119E+02
3.0014E+02 5.3
4.16348+02 7.4 6.2501E+02
2.37998+03 1.8 6.2532E+02
1.2155E+02 11.7 6.4763E+02
1.73171E+02 11.4 5.7504E+G2
5.2909E+03 1.3 4.5262E+02
2.9570E+02 6.1 5.0735E+02
1.6369E+02 11.8 4.9376E+02
8.3365E+02 3.1 4.8112E+02
8.4916E+03 .8 4.6727E+02
7.3573E+01 13.7

REPORT

Time:

12:28:3%

kkkhkkhkhhkhkhkhkkhkkkdkthx

intensity ergor gfit

gps
9.7426E+00
7.6947E+00

2.9973E+00

1.087CE+00
3.8131E+00

8.9990E+00
1.4482E+01

6.2720E-0C1
5.7984E-01
2.1332E+00

1.2460E+00
2.7405E+00

2.5036E+00
2.6814E+00

2.9512E+00

4.2649E~01

6.1967E~01
8.4634E~-01

7.1572E-01
3.5287E-01
6.4430E+00

1.0900E+00
6.0077E-01
2.9348E-01
1.4522E+01

1.4310E+C0
8.2011E+00
4.3242E-01
6.1903E-01
1.99585E+01
1.1299E+00
6.7114E~01
3.5022E+00
3.6803E+01

11.0
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<31

1553.04
1603.60
1634.29
1848.58
2038.31

2327.24

2431.286
2639.79
2654.97
2805.43
2901.26
3064.68
3134.29
3170.79
3215.57
3274.64
3333.72
3347.93
3431.61
3634.17
3725.51
3847.22
- 3864.34
3891.86

4467.46
4606.69
4937.33
5108.54
5493.22
5525.27
5588.17
5614.07
5800.82
5825.07

. 6018.65
6134.47
6332.50
6350.09
6503.44

6625.66
6896.84
7036.19
7367.27

388.87
401.56
409.26
463.04
510.65
510.62
583.15
583.00
609.25
661.58
665.39
703.15
727.20
768.21
785.68
794.84
806.07
820.90
835.72
839.29
860.29
911.12
934,04
964 .58
968.87
1000.87
1000.90
1120.20
1155.14
1238.08
1281.03
1377.50
1385.54
1401.31
1407.80
1454.62
1460.70
1460.45
1509.23
1538.27
1587.91
1592.32
1630.77
1631.03
1661.41
1729.39
1764.33
1847.33

1.1129E+02
9.4571E+01
1.1467E+02
1.9449E+02
3.8487E+02
0.0000E+00
1.2717E+03
9.7827E+01
6.2496E+03
1.2103E+03
1.8244E+02
9.7580E+01
3.1410E+02
5.5426E+02
1.4232E+02
1.6893E+02
1.3139E+02
5.7524E+01
6.0453E+01
9.1180E+01
1.3704E+02
8.2336E+02
2.9218E+02
1.8811E+02
5.0922E+02
9.0566E+01
5.1426E+01
1.3113E+03
1.6654E+02
4.5533E+02
9.9204E+01
3.1049E+02
7.4335E+01
9.5464E+01
1.7680E+02
2.8879E+01
1.0554E+03
2.4458E+02
1.5150E+02
4.8171E+01
4.0876E+01
2.3651E+01
4,9758E+01
2.7915E+01
5.3343E+01
2.0117E+02
9.8560E+02
1.4692E+02

w
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WNORNNWOMOMOAVAOANONIOVUON BRSO IOBWWONO
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bb ot
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3.7058E+02
3.9251E+02
3.7711E+02
3.0552E+02
3.4287E+02

1.8409E+02

1.8031FE+02
1.5720E+02
1.5005E402
1.4132E+02
1.3874E+02
1.6285E+02
1.6147E+02
1.1537E+Q2
1.1948E+02
1.0600E4+02
1.3013E+02
1.0869E+02
1.1917E+02
1.6444E+02
1.I507E+02
1.2534E+02
1.3690E+02

9.1390E+01

1.1082E+02
1.0795E+02
9.6342E+01
1.0378E+02
5.3021E+01
6.9490E+01
7.6335E+01
7.1282E+01
3.2552E+01
5.4890E+01

7.9720E+01
5.9996E+01
5.9533E+01
7.5935E+01
3.1183E+01

3.2718E+01
2.3915E+01
2.3388E+01
2.8561E+01

5.2204E-01
4.5557E-01
5.6126E~-01
1.0561E+00
2.2681E+00

8.2547E+00

4.1864E+01
8.6017E+00
1.3051E+00
7.4335E-01
2.4862E+00
4.6700E+00
1.2302E+00
1.4796F+00
1.1694E+00
5.2270E~01
5.6063E-01
8.497CE~01
1.3135E+00
8.3672E+00
3.0187E+00
1.9854E+00
5.3904E+00
9.7960E~01

1.5285E+01
1.9812E+00
5.7214E+00
1.2821E+00
4.2711E+00
1.028CE+00
1.3337E+00
2.4803E+00
4.1726E~-01
1.5306E+01

2.2629E+00
7.3199E-01
6.3918E-01
3.7076E-01
7.9699E-01

8.6886E-01
2.3873E+00
1.6948E+01
2.6332E+00

Flags: m = g peak in a multiplet, M = last peak in a multiplet,
B = backround peak - will be subtracted from the peak above.

20.0 2.0
13.2 .6
14.5 .7
9.4 1.0
7.5 1.0
4.9 .8
4.8 2.0
4.7 .9
7.9 .9
i8.4 1.2
6.6 1.0
6.5 1.8
8.4 .8
8.7 -8
12.2 1.3
19.6 1.3
21.0 1.6
13.7 1.6
9.9 1.1
5.3 1.2
6.7 .9
8.1 1‘0
5.7 1.0
19.5 1.5
4.8 .7
7.9 -8
6.2 1.4
8.1 .6
5.3 .8
11.8 .8
10.3 .9
7.5 .9
20.7 1.0
4.6 1.0
7.6 .7
12.1 .6
17.7 +9
20.5 .9
12.0 .6
10.1 .4
6.4 .7
5.4 .5
10.6 .3
? = bad fit



Spectrum file:

P
o

number channel

55.3
302.0
311.0
320.0
327.0
338.6
350.0
352.1
362.0
371.9
374.2
576.5
6687.9
946.4

1199.6
1310.8
1351.6
2038.3
2805.4
2901.3
3064.7
3134.3
3170.8
3274.6
3847.2
5614.1
5800.8
6350.1

ENVO5102

energy

12.85
74.85
77.10
79,37
81.11
84.04
86.88
87.42
89.91
92.38
52.97
143.70
166.68
236.50
300,12
328.06
338.29
510.65
703.15
727.20
768.21
785.68
794.84
820.80
964.58
1407.80
1454.62
1592.32

bate: 10-Aug-1995

peak intensity (gps)

4.175E+00
8.949E+00
1.442E+01
6.272E-01
5.798E~01
2.077E+00
1.910E+00
2.705E+G0
2.504E+00
2.400E+00
2.671E+00
7.749E-01
3.529E-01
2.935E-01
1.130E+00
6.711E-01
3.502E+00
2.26%9E+00
7.434E-01
2.486E+00
4.670E+00
1.230E+00
1.480E+0D0
5.227E~01
1.985E+00
2.480E+00
4.173E-01
3.708E-01

-
.
o -
e
.
e
o
e
o
o
e -

—

L

-

.
AN
dm
o
-
doom
e
o
-
o
o
e
-
-

-24.18%
5.45%
5.21%

10.28%

10.39%
7.32%
12.93%
10.52%
6.68%
15.66%
14.29%
8.21%
26.37%
59.47%
7.57%
12.62%
5.48%
7.52%
18.37%
6.64%
6.45%
8.36%
8.69%
19.58%
8.07%
7.55%
20.66%
20.52%

Time:

12:28:39

i’ 2se peaks were identified, but not used in the activity analysis:



Spectrum file:

A5 e e e e ok e ok e e de de e X

nuclide

K-40
CS5-137
T1-208T

Pb-210U
Pb-212T
Pb-2140

Bi-214U

Rn-219A
Ra-223A
Ra-224T
Ra-226U
Ac~2287

ENV95102
PEAK

peak
manber

69
43
30
41
54

3

25

Date:

ASSO0OCIATIONRN

peak
channel

5825.07
2639.79

1109.58
2327.24
3431.61

189.34
954.49

215.67
968.00
1179.97
1405.78
3347.93

1553.04
2431.26
2639.79
2654.97
3215.57
3725.51
4467.46
4606.69
4937.33
5108.54
5493.22
5525.27
5588.17
6018.65
6134.47
6625.66
6896.84
7036.19
7367.27

1603.60
617.53
963.80
744.84
517.72
617.53
837.32

1634.29

1848.58
3333.72

10-Aug-1995
REPORT

peak
energy

1460.70
661.58

277.52
583.15
860.29

146.54
238.54

53.16
241.93
295.20
351.89
839.29

388.87
609.25
661.58
665.39
806.07
934.04
1120.20
1155.14
1238.08
1281.03
1377.50
1385.54
1401.31
1509.23
1538.27
1661.41
1729.39
1764.33
1847.33

401.56
154.02
240.88
185.97
128.97
154.02
209.16
409.26

463.04
835,72

Time:

12:28:39

hkkkkkdkhhkdkkkhk

peak
usage

100.00%
100.00%

101.79%
102.09%
88.56%

100.00%
100.00%

105.00%
94.51%
99.83%

104.72%
72.05%

78.18%
108.84%
100.00%
118.40%
103.82%
103.66%

97.28%

84.33%
102.23%
113.66%

93.05%

74.67%
102.74%

95.76%

55.75%
130.85%

88.67%

92.87%

79.71%

100.00%
100.00%
100.00%

124.43%
100.00%
109.96%
104.73%
115.66%

85.50%



Th-227A

Th-2340

Pa~234muU

C U-235

Flags: C

21

3634.17
3864.34
6332.50
6503.44

452.48
617.53
943.74

1024.23

256.04
452.48

3991.86
744.84

911.12
968.87
1587.951
1630.77

112.62
154,02
235,85
256.03

63.30
112.62

1000.87
185.97

91.24%
85.27%
152.88%
69.86%

65.78%
100.00%
117.28%

98.93%

103.04%
65.78%

100.00%

check; nuclide is a part of an underdetermined solution



Spectrum file:

Tikdkdkkkhkdkkkkkkhkkkkkkkbhkkd

%xﬁéak spectrum
I #

BE~7

NA-22

K~40

COo~60

3%

63

42
49

51
59

43

ENV25102

library
energy
kev
477,59
1274 .54

1460.75

1173.23
1332.51

427.95
600.77

604.66
795.76

818.50
1048.07

661.64

30.97
355.86

Date:

MDA

spectrum
enerqy
keV

463.04

1281.03

1460.70

1155.14

1377.50

409.26
609.25

609.25
794.84

820.90
1000.87

661.58

16.05
351.8%

10-2Aug-1995

REPORT

energy

diff.

keVv

14.55

-6.49

.05

18.09
-44.,99

18.69
~8.48

-4.59
.92

-2.40
47.20

.06

14.92
3.97

Time:

-12:28:39

*kkkkhkdkhkkdrkdkkhkhkhbhbhkhhdkidhhihd

full photopeak

activity

pCi/g

0.000E+00

0.000E+090

5.711E+00

0.000E+0O
0.000E+0CO

¢.000E+00
0.000E+00

0.C000E+00
0.0CCE+CQO

0.000E+0QO
0.000E+CO

4.058E~01

0.0C0E+COQ
0.000E+00

detection
1im§t
pCi/g

1.898E~01

e i et b il . i Al s s

1.898E-01

2.484E~0Q2

2.494E-02

2.317E~01

o ——————————

2.317E-01

2.578E~02
2.390E-02

2.390E-02

6.941E-02
1.084E~01

———— - - —— - ———

6.941E~02

2.017E-02
3.458E-02

e i e . i Al A e A

2.017E-02

2.295E~02
3.242E-02

e P S A AN N T

2.295E~02

2.046E~02

—————— ———— - ;" o

2.046E-02

1.039E~01
2.614E-02

A S S S v ————

2.614E-02

o



T1-2087
1
2
3

T1-210U
1

o p=2100
o2

Pb-2112
1
2

Pb-212T
1
2

Pb-214U
1
2

Bi-211A
1
2
3

17
34
67

17
63

30
54

49

37
52

25
32

31

35
52

121.78
344.30
1408.08

123.07
1274.80

308.44
316.49
468.06

277.386
583.14
860.47

795.00

46.52

404.80
831.80

238.63
300.09

295.92
351.99

351.10
404.80
831.80

128.97
338.2%
1407.80

128.97
1281.03

300.12
328.06
463.04

277.52
583.15
860.29

794.84
46.54

401.56
835.72

238.54
300.12

295.20
351.89

351.89
401.56
835.72

-7.19
6.01
.28

-5.90
~6.23

8.32
~-11.57
5.02

~-.16
-.01
.18

.16

-.02

3.24
-3.92

.09
_003

72
.10

-.79
3.24
-3.92

0.000E+00
0.000E+OO
4.669E-01

0.000E+0Q0
0.000E+00

0.000E+00
C.COCE+00

‘0.000E+Q0

3.802E-01
3.832E~01
4.371E-01

5.908E~-02

2.993E+00

0.000E+00
0.000E+00

1.345E+00
1.379E+00

0.000E+00
3.961E+00

0.0C0E+00
0.000E+00
C.000E+00

5.965E-02
6.656E~02
1.109E~01

A U O A . Al i s St

5.965E~02

4.013E-D2
7.225E-02

4.013E-02

5.5397E-02
1.981E~-02
3.704E-02

- —— - - ——_—

1.981E-Q2

2.529E-01
2.023E~02
1.706E-01

——— . - o — 7~

1.842E-02

8.785E-01

8.785E-01

6.696E~-01
8.654E-01

6.696E~-01

3.912E~-02
5.013E~-01

3.912E-02

2.769E-01
4.846E~02

4.846E~02

6.072E-01
4.900E-01
7.342E-01

4.900E~01



Bi-212T

Bi-214U

Rn-220T

Ra-223A

o VH R Sl

Ra-224T

Ra-226U

.n-228T

46
74

42
60

29
37

41

26

21

20

39
55

23
28

39.86
727.17
1620.56

609.30
1120.28

271.23
401.78

549.70

122.40
144.30
. 154.30
269.60

241.00

186.00

160.40

463.00
811.07

236.00
256.25

46.54
727.20
1630.77

609.25
1120.20

269.96
401.56

583.15

128.97
143.70
154.02
269.96

240.88

185.97

166.68

463.04
911.12

235.858
256.03

-6.68
-.03
~10.21

.05
.08

1.27
.22

~33.45

-6,57
.60
.28

-.36

<12

.03

~«6.28

~.04
-.05

.15
.22

0.000E+00
8.411E~01
0.000E+00

3.626E+0D0
4.057E+00

‘0.000E+00

2.757E-01

0.000E+00

0.000E+00 -

1.048E+00
5.126E-01
0.000E+00

1.465E+00

7.843E+00

0.000E+0O0

9.086E~01
1.152E+00

2.142E-01
2.539E-01

4.010E+00
1.540E-01
9.362E~01

T b M . . . g e o

1.540E-01

3.781E-02
1.599E-01

3.781E~02

2.272E-01
2.765E-01

. e, i e il il i i s b

2.272E-01

1.701E+01

1.701E+01

1.402E+00
5.029E-01
2.987E-01
1.647E~-01

1.647E~01

4.188E~01

ke s e il e b e A e

4.188E-~01

5.923E~-01

5.923E~01

9.431E+01

e e s i A e e . i

9.431E+01

3.924E-01
8.722E-02

8.722E-02

1.552E~01
2.529E~01

1.552E~01



1 17

2 22
Th-230U

1 5
Th-231A

1 2

2 5

3 20
Th-232

1 5
Th-234U

1 5

2 16
Pa-231A

1 30

2 32

Pa-234mU

1 59
U-234U

1 4
U-235

1 16

2 18

3 20

4 21

5 21

6 21

7 22

8 22
Am-241

1 2

131.62
215.94

67.73

26.64
58.57
163.12

59.00

63.29
112.81

283.67
302.67

1001.03

53.10

105.00
143.76
163.35
182.70
185.72
194.94
202.12
205.31

26.36
59.54

128.97
209.16

63.30

16.05
63.30
166.68

63.30

63.30

112.62

277.52
300.12

1000.87

53.16

112.62
143.70
166.68
185.97
185.97
185.97
209.16
209.16

16.05
63.30

10.59
~4.73
~3.56

~-4.30

-.01
.19

.16

-.06

-7.62
.06
-3.33
-3.27
~-.25
8.97
-7.04
-3.85

10.31
~-3.76

0.000E+00
0.000E+00

0.0060E+00

0.000E+00
0.000E+00
0.000E+00

0.000E+00

3.904E+00
6.835E4+00

0.000E+00
0.000E+GO

4.629E+00
3.683E+01

0.000E+00
3.219E-01
0.000E+00
0.000E+00
4.760E~-01
0.000E+0CO
0.000E+00
0.000E+0C

0.00CE+00
0.000E+00

1.480E+01
6.860E+00

6.860E+00

8.174E+00

8.174E+00

4.179E-01
5.593E+00
1.228E+01

4.179E-01

1.665E+01

1.665E+0]1

7.490E-01
6.342E+00

7.490E-01

1.100E+00
7.744E-01

7.744E-01

2.461E+00

o i e e S A D A U

2.461E+00

2.646E+01

2.646E+01

1.846E+00
1.548E-01
3.862E-01
4.984E+00
3.594E~02
3.305E+00
1.902E+00
4.199E-01

b i s Wl W R A

3.594E~02

3.162E+00
8.673E-02

S s——— . i e il sl b ol

8.673E-02






SAMPO 20, 1990 PA MN,JR. 17-Aug-1995 17:55:23

GAMMA SPECTRUM ANALYSIS REPORT
P
FOR  ENV95104

Rockwell Int'l/ Rocketdyne Environmental Lab T100
Sample description: AREA IV HSPOT T064 10KDPM SURF, ENV950104, 8/15/95
Spectrum file name: ENV95104

Sample identifier : PRITCHET
Sample size : 7.220E+02 g
Measured by : FCD

16-Aug-1995 at 11:14:28
16—~Aug—-1995 at 11:14:28
16-Aug-1995 at 13:14: 6

Date of Activity Calculation
Collect started on
Collect ended on .

L L Y

Decay time : 0 vyears 0 days O hours O0 ninutes
Live time: 7.000E+03 s real time: 7.178E+03 s dead time: 2.48 %

Calibration Files

Shape calibration reguested : CM010495
Shape calibration used : CM010495
Created : 5-Jan-1995 9:39:36
Modified : 5-Jan~1995 10:13:15
Energy calibration reguested : CMO010495
Energy calibration used : CM010495
Created : 5~Jan-~1995 9:39: 3
Modified : 5-Jan-1995 9:48:50
.= *iciency calibration requested : CM010495
‘wificiency calibration used : CM010495
Created : 5-Jan-1995 = 9:38:20
Modified : 5-Jan-1995 9:49:53
Last search discrimination level: 3.00
Last search FROM channel 12 TO channel 8180
Last fitting discrimination level: 1.64
Last fit FROM channel 1 TO channel 8192
Identification energy tolerance : .70
Minimum intensity conv. factor : 10.00

Gamma reference library C:\SAMPO\LIBRARY\LIBRARY. ILF
with 38 isotopes and 191 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MDALIB1A.ILF 3
MDA energy tolerance: .70 keV

MDA decision limit l-alpha: 95.00 %

MDA detection limit 1-beta: 95.00 %

Peaked backround file: C:\SAMPO\SPECTRA\BM020895.PTF
Energy tolerance for peaked backround subtraction: .70 keV
Threshold factor for peak areas: 1.00

Report Reviewed and ;;éé;?i&g;é%;// 2;/ //
Conforms to NOO1OPOO0028 By: Date: /¢7ﬁ%”/
7 /}@&HPS o




Spectrum file:

2T kkkkdkdkk

number nuclide conf.value

R-40
C5-137
T1-208T
Pb-212T
Pb-214U
Bi-214U
Ra-226U
Ac-228T
U-235

W00 =3O U1 e LB b

ENVS25104

.9791
.9940
.9853
.9956
.9945
.8332
.9823
.8728
1.0000

Date:

RADIONUCLIDE

16~Aug=-1995

ANALYSTIS

———————— Activity
measured
1.776E4+01 +~ 4.42%
2.709E4+02 +-~ 4.33%
2.924FE-01 +~ 5.81%
1.126E+00 +- 5.88%
6.246E-01 +- 7.75%
6.399E-01 +~ 3.60%
6.103E+00 +— 10.56%
9.919E~01 +~ 3.33%
3,707E~01 4~ 10.56%

2.988E+02

{ pCi/g)

Time:

decay
corrected

1.776E+01
2.708E+02
2.924E-01
1.126E+00
6.246E-01
6.399E-01
6.103E+00
9.919E-01
3.707E-01

W — - -

2.988E+02

REPORT

13:14: &

A - S T S W S S

saturation

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

Flags: C = check; nuclide is a part of an underdetermined solution

dkedkdk ik



Spectrum file:

J kkkkkkkkkhkkkkkk

peak

no

D 00 ~J O Ut L B et

centroid
c¢hannel

53.80
92.69
130.49
132.11
148.73
152.06
302.03
308.18
311.40
351.44
362.11
373.16
743.84
954.29
1178.79
1259.45
1279.63
1351.60
1405.54
1635.02
2326.80
2430.82
2639.39
2900.87
3013.47
3065.29
3079.34
3170.73
3333.50
3431.39
3623.56
3724.38
3846.41
3863.87
4466.65
4935.17
5008.98
5492.59
5824.06
6331.48
6353.00
6492.69
6531.04
7035.20

ENV25104

PEAK

C.

Date: 16-Aug-1995 Time:
SEARCH REPORT

error enerqgy error
hannel kev keV
.18 12.48 .11
4.91 22.25 1.24
.30 31.78 .12
<11 32.16 .10
+10 36.34 .10
.61 37.17 .18
.11 74.85 .10
.75 76.40 .21
.19 77.20 .11
.25 87.26 .12
.21 89.94 .11
.16 92.71 .11
.15 185.72 .11
.04 238.49 .10
<12 295.15 .10
.73 315.16 .21
1.87 320.22 .48
.16 338.29 .11
<11 351.83 .10
.27 409.44 .12
.15 583.04 <11
.12 609.14 .10
.01 661.48 .10
.14 727.10 .11
.38 755.35 =14
.29 768.36_ .12
.29 771.89 «12
.26 794.82 .12
.30 835.67 .12
.19 860.24 .11
.05 910.97 .10
.32 933.76 <13
.22 964.38 11
.08 968.76 .10
.17 12120.00 .11
.40 1237.54 .14
.35 1256.06 .13
.30 1377.35 .13
.02 1460.45 .10
.38 1587.65 .14
.50 1593.05 .16
.43 1629.83 15
45 1637.69 .15
.22 1764.08 <11

13:14:

6

khkdkhkhkhkkkkkhkkhkkhhk

significance

7
3
1000000

-
-
-

5
5
0

65.4

26.0
1000000.0
9.4
1000000.0

| ang
O i 00 U W b D 00 0

w
e

[

=
MW OWNE BNOWDNEWAWWWN

[

100000

L N e L e R I R e R T R N S T S R S T S S S S O

NEEHOOUMROMNNBAHROOUMNAOARINERANFOONNOWNIAOWODO



Spectrum file:

peak centroid

T W UwEHmHUEEwE B2y W

=d

=g

Hw

no

WOor bl

=
o

b
8

channel
53.80

92.69
130.49
132.11
148.73
152.06
302.03

308.18
311.40

351.44

362.11
373.16

743.84
954.29

1179.79
1258.45
1279.63
1351.60
1405.54

1635.02
2326.80

2430.82
2639.39
2900.87
3013.47
3065.29
3079.34
3170.73
3333.50
3431.39
3633.56
3724.38
3846.41
3863.87
4466,65
4935.17
5492.59
5824.06

6331.48
6353.00
6499.69
6531.04

ENVO5104

A vk kkkkkkkkkkkhkkkkkk

energy
kev

12.48
12.98
22.25
31.75
32.16
36.34
37.17
74.85
74.94
76.40
77.20
77.12
87.26
87.27
89.94
92.71
92.35
92.88
185.72
185,69
238.49
238.49
295,15
315.16
320.22
338.29
351.83
351.89
409.44
583,04
583.00
609,14
661.48
727.10
755.35
768.36
771.89
794.82
835.67
860.24
910.97
933.76
964.38
968.76
1120.00
1237.54
1377.35
1460.45
1460.45
1587.65
1593.05
1629.83
1637.69

6

kkkhkkkkhkkhhbhkhki kit hk ik

e TN X
* * L[] - - * * * L] ]
VY ¥ WW WEBooOWw o

‘6

Bt s

. 8 & & 2 8 &

MW OO MO OO0

L] - L »

Date: 16-Aug-1995 Time: 13:14:
P EAK FIT REPORT
area error background intensity error gfit
counts % counts gps %

1.0318E+03 12.0 1.7057E+04 3.2215E+01 13.0
1.3240E+03 4.8

6.6402E+02 51.2 1.5721E+04 9.759%E+00 51.4
7.3460E+03 25.8 1.6051E+04 6.7950E+01 30.2
1.9027E+04 13.4 1.5973E+04 1.7310E+02 14.3
6.7874E+4+03 12.5 1.4913E+04 5.2668E+01 13.5
1.29286E+03 13.4 1.4750E+04 1.4528E+01 14.3
1.7634E+03 7.6 1.4878E+D4 5.6163E4+00 9.1
1.1184E+02 16.3

4.0994E402 40.0 1.4804E+04 1.2771E+00 40.3
1.7605E+03 9.3 1.4861E+04 5.4226E+00 10.5
1.3439E+02 14.1

6.2418E+02 12.8 1.6087E+04 1.6843E+00 13.7
9.4966E+01 17.3

5.1960E+02 14.9 1.6050E+04 1.3806E+00 15.7
1.1607E+03 7.0 1.6001E404 3.0585E+00 8.5
7.6132E+02 12.4

7.5406E4+02 12.7

1.9080E+403 9.0 2.2258E+04 5.6225E+00 10.1
6.6545E+02 3.6

3.8369E+03 2.8 1.8184FE+04 1.3110E+01 5.9
3.0014E+02 5.3

6.2778E+02 13.1 1.5047E+04 2.3674E+00 13.9
2.1015E4+02 59.4 1.4733E+04 8.3470E-01 59.6
4.12408402 91.6 1.4260E+04 1.6588E+00 91.8
1.0178E+03 8.4 1.4326E+04 4.2756E+00 9.5
1.4388E+03 6.3 1.4760E+4+04 6.2352E+00 7.7
7.35873E+01 13.7

4.7766E+02 14.6 1.6413E+04 2.338B9E+00 15.3
1.0404E+03 6.4 4.1659E403 6.7525E+00 7.9
9.7827E+01 11.3 _
1.1225E4+03 4.3 3.4984E+03 7.5188E+00 6.3
8.6175E+05 .3 1.7650E+03 6.1241E+03 4.3
2.2104E+02 5.6 1.3574E+02 1.7493E+00 7.1
5.5698E+01 17.2 8.8831E+01 4.6036E-01 17.7
8.1242E+01 11.3 1.2726E+02 6.8466E~01 12.2
7.0061E+01 11.7 1.0763E+4+02 5.9353E-01 12.5
1.3322E+02 12.5 8.2715E+401 1.1668E+00 13.3
5.9996E+01 13.1 8.8036E+01 5.5635E-01 13.8
9.8752E+01 7.2 9.0345E+01 9.4646E~-01 8.5
7.3X07E4+02 1.7 B8.3269E+4+01 7.4286E+00 4.8
6.0275E+01 11.2 8.4219E4+01 6.2260E~-01 12.0
1.3355E+02 8.1 1.0116E+402 1.4094E+00 .3
4.2071E4+02 4.0 1.0182E+02 4.4531E+00 6.0
1.9330E+02 9.2 1.0913E+02 2.2529E+00 10.1
7.4569E+01 14.7 1.1243E+02 9.3665E-01 15.3
5.3592E+01 5.3 4.7%43BE+01 7.3715E~01 6.8
3.5355E+03 .2 4.838BBE+01 5.1268E+01 4.4
2.4458BE+02 5.6

4.9366E+01 19.4 2.88B233E+01 7.718B4E-01 19.9
2.3909E+01 38.7 2.7082E+01 3.7495E~01 38.9
3.1403FE+01 30.1 9.4990E+00 5.0272E~01 30.4
2.1672E+01 42.8 7.5266E+00 3.4846E~01 43.0



44 7035.20 1764.08 1.7860E+02 8.8 1.1761E+01 3.0707E+00 9.8 «3

/. tags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit
.. "= backround peak - will be subtracted from the peak above.



Spectrum file:

”

ENV95104

Date: 16-Aug~1895

Time:

13:14:

 .se peaks were identified, but not used in the activity analysis:

number channel

53.8
92.7
130.5
132.1
148.7
152.1
302.0
308.2
311.4
351.4
362.1
373.2
1179.8
1259.5
1279.6
1351.6
2900.9
3065.3
3170.7
3846.4
6353.0

o

energy

12.48
22.25
31.75
32.16
36.34
37.17
74.85
76.40
77.20
87.26
89.94
92.71
295.15
315.16
320.22
338.29
727.10
768.36
794.82
964.38
1593.05

peak intensity (gps)

2.643E+01
9.760E+00
6.795E+01
1.731E+02
5.267E+01
1.453E+01
5.566E+00
1.277E+0G0
5.365E+00
1.648E+00
1.381E+00
2.778E+00
2.367E+00
8.347E-01
1.659E+00
4.276E+00
1.749E+00
6.847E-01
1.167E+00
1.409E+00
3.750E-01

e
e
.
.
-
-
o
oo
e
e
+m

.

4
4
E
o
B
-
o
oo
L

15.51%
51.44%
30.19%

14.35% -

13.49%
14.30%

9.12%
40.27%
10.61%
13.94%
15.67%

9.14%
13.89%
59.58%
91.76%

9.53%

7.14%
12.15%
13.30%

9.29% -

38.92%

)



Spectrum file: ENV95104 Date: 16-Aug-1995 13:14: 6
: ?************ PEAK ASSO0OCIATION REPORTT khkkkikkdkdddkkd
nuclide peak peak peak peak
number channel energy usage
K~-40 39 5824.06 1460.45 100.00%
C5-137 23 2639.39 661;48 100.00%
T1-208T 21 2326.80 583.04 100.83%
30 3431.39 860.24 99.05%
Pb-212T7 14 954 .29 238.49 100.00%
Pb-214UT 19 1405.54 351.83 100.00%
Bi-214U 22 2430.82 609.14 104.78%
23 2639.39 661.48 100.00%
32 3724.38 933.76 86.89%
35 4466.65 1120.00 114.11%
36 4935.17 1237.54 107.96%
38 5492.59 1377.35 23.22%
44 7035.20 1764.08 88.62%
Ra-226U 13 743.84 185.72
o Be=228T 20 1635.02 409.44 25.30%
,,,, i 25 3013.47 755.35 63.43%
27 3079.34 771.8%9 72.50%
29 3333.50 .835.67 86.73%
31 3633.56 210.97 103.44%
34 3863.87 968.76 103.89%
40 6331.48 1587.65 127.43%
42 6499.69 1629.83 102.73%
43 6531.04 1637.69 41.24%
C U-235 13 743.84 185.72

Flags: C = check; nuclide is a part of an underdetermined solution



Spectrum file:

f‘H************************

‘peak spgctrum

BE-7
NA-22
K-40

CO-60

~78-125

C8-134

C8-137

BA-133

=152

20

37

39

35
38

20
22

22
28

29
35

23

ENV95104

library

energy

keV

477.59

1274.54

1460.75

1173.23
1332.51

427.95
600.77

604.66
795.76

818.50
1048.07

661.64

30.97
355.86

Date:

MbDa

spectrum
energy
keVv

409.44

1256.06

1460.45

1120.00

1377.35

409.44
609.14

609.14

794.82

835.67
1120.00

661.48

31.75
351.83

16-Aug-1995
REPORT

energy

diff.

keV

68.15

18.48

.30

53.23
-44.84

18.51
-8.37

-4.48
.54

~-17.17
-71.93

.16

-.78
4.03

Time:

kkkkdkkhkhkhkhkhkhkkkbhdihhkhkhkhhdhi

full photopeak

activity
pCi/g

0.DO00E+00

‘0.000E+00

1.794E+01

0.00CE+00
0.000E+00

0.000E+00
0.000E+00

0.C00E+00
0.000E+00

0.000E+00
0.000E+00

2.710E+02

0.000E+Q0
0.000E+0Q0

13:14: &6

detection
limit
pCi/g

1.305E+GO

s o o o — i S ——

1.305E+00

2.373E-02

2.373E~02

2.082E-01

— ————— ————

2.082E-01

2.427E-02
1.995E-02

1.995E~02

4.281E-01
4.033E-01

e s e e N s s e s

7.364E-02
2.880E-02

——————————— 2

2.880E-02

1.734E-02
2.537E-02

s sl st i s i syl s s S

1.734E~02

6.230E-02

b s e o s e i i

6.230E-02

5.149E-01
1.564E~01

. —————— .

1.564E-01



T1~208T
1
2
3

T1-210U
1

Pb-211A
i
2

Pb~212T
1l
2

Pb-214U
1
2

Bi~211a
1
2
3

i2
38

12
37

15
21
30

28

20

i4
15

is
19

19
20
29

121.78
344.30
1408.08

123.07
1274.80

308.44
316.49
468.06

277.36
583.14
860.47

795.00

46.52

404.80
831.80

238.63
300.09

295.92
351.99

351.1310
404.80
831.80

92.71
338.29
1377.35

92.71
1256.06

315.16
315.16
409.44

295,15
583.04
860.24

794.82

37.17

409.44
835.67

238.49
295.15

295,15

351.83

351.83
409.44
835.67

29.07
6.01
30.73

30.36
18.74

-6.72
1.33
58.62

«17.79
.10
.23

.18

-4 .64
~3.87

.14
4.94

77
«16

-.73
—4064
-3.87

0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.0C0E+00

C.000E+00
0.000E+00
0.000E+00

. 0.000E+00

2.940E~01
2.953E~-01

4.369E-02

0.000E+00C

0.000E+00
0.000E+00

1.139E+00

0.000E+00

0.000E+00
6.293E-01

©.000E+00
0.000E+00
C.000E+00

2.161E-01
3.477E~01
1.110E-01

1.110E-01

1.486E-01
6.648E~D2

6.649E-02

2.762E-01
1.025E~-01
2.834E-01

1.025E-01

1.248E+00
8.567E-02
1.403E-01

A ———— e S s - -~

8.567E-02

1.476E~02

1.476E-02

2.975E+00

———

2.975E+00

3.719E+00
6.127E-01

6.12VE~01

1.871E-01
2.673E+00

1.871E-01

4.546E-01
2.484F~01

———— —— .

2.484E-01

8.162E-01
2.721E+00
5.198E-01

5.198E-01



Ra-2232

> LD

Ra-224T
1

Ra-226U
1

Ac-227A

Ac~228T
1
2

Th~227A
i
2

. Th-228T

24
42

22
35

15

21

14

13

13

20
31

14
14

39.86
727.17
1620.56

609.30
1120.28

271.23
401.78

549.70

122.40
144.30
154.30
269.60

241.00

186.00

160.40

463.00
$11.07

236.00
256.25

37.17
727.10
1629.83

609.14
1120.00

295.15
409.44

583.04

92.71
185.72
185.72
295.15

238.49

185.72

185.72

409.44
910.97

238.49
238.49

2.69
.07
-9.27

.16
.28

-23.92
~7.66

-33.34

28.69
-41.42
~31.42
-25.55

.28

-25.32

53.56
.10

-2.48%
17.76

0.000E+00
5.550E~01
0.000E+0O

6.108E-01
5.608E-01

‘0.000E+0O

0.000E+00

0.000E+0Q0

0.CO00E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

6.422E+00

0.000E+00

0.000E+00
9.590E~01

0.000E+00
0.000E+00

1.337E+01
1.429E~-01
6.884E-01

1.428E~01

1.512E-01
1.488E-01

1.488E~01

8.652E-01
1.669E+00

8.652E~-01

8.215E+01

Lo T T L T ———

8.215E+01

5.065E+00
1.976E+00
1.114E+00
6.034E-01

6.034E-01

2.182E+00

2.192E+00

2.348E+00

T U — S — — —_———_1

2.348E+00

3.458E+02

————— ity o . sl o Al

3.458E+02

3.031E+00
5.922E~Q2

A T . - i " -

5.922E-02

7.524E-01
1.230E+00

A e A o -~

7.524E~01



1 12

2 14
Th-230U

1 7
Th-231A

1 2

2 7

3 13
Th-232

1 7
T™h~-234U

1 7

2 12
Pa-231A

1 15

2 15
Pa~234mU

1 34

- U=2340

1 6
U~-235

1 12

2 i3

3 i3

4 13

L1 i3

6 13

7 13

8 13
Am-241

1 2

2 7

131.62
215.94

€7.73

26.64
58.57
163.12

59.00

63.29
112.81

283.67
302.67

1001.03

53.10

105.00
143.76
163.35
182.70
185.72
194.94
202.12
205.31

26.36
59.54

92.71
238.49

74.85

22.25
74.85
185.72

74.85

74.85

92.71"

295.15
295.15

2968.76

37.17

22.71
185.72
185.72
185.72
185.72
185.72
185.72
185.72

22.25
74.85

38.91
-22.55

-7.12

4.39
~16.28
-22.60

-15.85

-1l.56
20.10

-11.48
7.52

32.27

15.93

12.29
-41.96
-22.37

~3.02

9.22
16.40
19.59

4.11
-15.31

0.C00E+00
C.000E+0D0

0.000E+00

0.000E+00
0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00
0.000E+00

-0.00CE+0D0

0.00CE+00

0.000E+0QO
0.000E+00
0.000E4+00
0.000E+0O
3.898BE~01
0.000E+00
0.000E+00
0. 000E+00

0.000E+0QO

"~ 0.000E+00

5.344E+01
3.128E+01

A T WA AR . Al e i

3.128E+C1

2.120E+01

2.120E+01

1.383E+00
1.586E+01
4.323E401

e A VIS T T Sl s i

1.383E+00

4.63BE+01

T T S S

4,.638E+01

2.139E+00
2.403E4+01

o ———— —————

2.139E+00

5.051E+00
3.786E+00

3.786E+00

2.860E+00

B W S T S S S

2.860E+00

8.975E+01

o o vt s il . b

8.975E+01

5.955E+00
5.800E~-01
1.364E+00
1.890E+01
1.425E-01
1.446E+01
8.525E+00
1.826E+00

A O T S S T .

1.425E-01

1.047E+01
2.402E-01

W e T TS S - T

2.402E-01









SAMPO 90, 1990 PA,MN,JR.

GAMMA SPECTRUM ANA

FOR

ENVS5105

Rockwell Int'l/ Rocketdyne Environmental Lab T100
Sample description: A4-SOIL HS GRID#R25 SURF, ENV950105, 8/30/95

Spectrum file name: ENV95105

Sample identifier : RSL61
Sample size 3 4.890E+02 g
Measured by : FCD

Date of Activity Calculation
Collect started on
Collect ended on

e &% B

Decay time :
Live time: 7.000E+03 s real time:

30-RAug-1995 at
30-Aug~1995 at
30-Aug-1995 at

0 years
7.068E+03 s

Calibration Files

Shape calibration requested
Shape calibration used
- Created
Modified

LI T IT

Energy calibration requested
Energy calibration used
Created
Modified

"’ wm s

T "iciency calibration reguested

“~iciency calibration used :

' Created :
Modified :

Last search discrimination level:

L.ast search FROM channel

Last fitting discrimination level:

Last fit FROM channel

Identification energy tolerance
Minimum intensity conv. factor
Gamma reference library

" ae e

CM010495

CMO010495
5-Jan—-1995
5-Jan-1995

CM010495

CM(310495
5=-Jdan-1995
5-Jan—1995

CMO10495

CM010495
5«Jan—~1995
5=-Jan~1995

3.00

12 TO channel
1.64

1 TO channel
.70
210,00

18-Sep-1995 11: 0:
LYSIS REPORT

13:55:12
13:55:12
15:53: 1

0 days 0 hours O minutes
dead time: .98 %

9:39:36
10:13:15

9:39: 3
3:48:50

9:38:20
9:149:53

8180
8192

C:\SAMPO\LIBRARY\LIBRARY.ILF
with 38 isotopes and 191 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MDALIB1A.ILF
MDA energy tolerance: .70 keV

MDA decision limit 1l-alpha: 95.00 %

MDa detection limit i-beta: 95.00 %

Peaked backround file: C:\SAMPO\SPECTRA\BMO20895.PTF
Energy tolerance for peaked backround subtraction:

Threshold factor for peak areas:

Report Reviewed and
Conforms to NOO10OP0O00028 By:

1.00

PS

.70 keV

vate: Y~

8



Spectrum file: ENV95105

kdkdkhkhkdhkhddhdkhd

peak centroid
no channel

1 54.10
129.95
132.06
148.84
152.25
256.52
302.10
311.15
351.42
373.77
740.24
745.23
954.40

1179.39
1324.82
1351.38
- 1405.50
1574.00
1795.35
2089.08
2326.58
2430.95
2639.27
2900.75
3080.56
3170.51
3216.70
3432.59
3633.40
3846.74
3863.51
4466.72
5491.12
5612.97
5823.66
6331.08
6348.43
6460.34
7034.65

Date: 30-Aug-1985
PEAK SEARCH
error energy
channel keV
.18 12.55
.25 31.62
.06 32.14
.07 36.36
.27 37.22
.17 63.42
.10 74.87
.07 77.14
.20 87.25
.28 52.86
.44 184.82
.23 186.07
.04 238.52
- «17 295.05
.81 331.57
.15 338.23
.08 351.82
.37 384.13
.45 449.68
<64 523.39
10 582.98
.08 609.17
.01 661.45
L11 727.07
.26 772.19
.18 794.77
.35 806.36
.15 860.54
.08 910.93
.20 964 .46
.09 968.67
11 1120.01
36 1376.98
.36 1407.53
.03 1460.34
.36 1587.56
56 1591.91
.49 1619.9%6
.23 1763.94

REPORT

Time:

1

kkkkkkkdkhkdkhkkhhik

error
keV

.11
.12
.10
.10
.12
«11

.10

.10
.11
.12
.15
.12
.10
11
.23
.11
.10
.14
.15
.19
.10
.10
-10
.10
.12
.11
.13
.11
.10
.11
.10
.10
.13
.14
.10
.13
L7
.16
-12

significance

6&2
1000000.0
37.1

14.1
1000000.0

.

[

100000

1]

B 4 Lt
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ENVS5105 Date: 30-Aug-1995 Time: 15:53: 1

REPORT

Spectrﬁm file:

hdkRdkkdkdhkkhkkhhkhhkik ki

FIT

g de e ek ok o vk ok ko ok ok ok ek ok ok ok PEAK

péak centroid energy

area error background intensity error gfit
no channel kev counts counts gps %
1 54.10 12.55 5.5727E+02 12.4 6.95438FE+03 1.7262E+01 13.4 1.3
B ) 12.98 1.3240E+03 4.8
n 2 129.95 31.62 1.3196E+03 22.2 6.0333E+03 1.2274E+01 22.8 1.5
M 3 132.06 32.14 7.0590E+03 3.6 5.9799E+03 6.4254E+01 6.2 1.5
n 4 148.84 36.36 2.1309E+03 3.8 5.4144E+03 1.6519E+01 6.3 1.0
M 5 152.25 37.22 5.4586E+02 13.2 5.38b4E+03 4.1052E+00 14.1 1.0
6 256.52 63.42 3.1620E+02 12.7 5.3079E+03 1.2046E+00 13.6 .8
B 63.30 9.6575E+02 3.0
n 7 302.10 74.87 1.1080E+03 5.1 5.7559E+03 3.5282E+00 7.1 1.1
B 74.94 1.1184E+02 16.3
M 8 311.15 77.14 1.7160E+03 3.7 b5.6984E+03 5.2903E+00 6.2 1.1
B 77.12 1.3439E+02 14.1
o 351.42 87.25 6.1647E402 11.7 B.61%0E+03 1.6636E+00 12.7 1.4
B 87.27 9.4966E4+01 17.3
10 373.77 . 92.86 5.8274E+02 12.7 5.8604E+03 1.5349E+00 13.6 1.8
B =~ 92,35 7.6132E+02 12.4
B 92,88 7.5406E+02 12.7
m 1l 740.24 184.82 3.1207E+02 26.2 7.3225E+03 9.1694E-01 26.6 1.2
M 12 745.23 186.07 7.5279E+02 11.2 7.6718E+03 2.2207E+00 12.2 1.2
B 185.692 6.6545E+02 3.6
13 954.40 238.52 3.4531E+03 2.3 6.5980E+03 1.1800E+01 5.7 .9
B 238.49 3.0014E+02 5.3
14 1179.39 295.05 9.2526E+02 7.2 5.4381E+03 3.4883E+00 8.5 1.5
15 1324.82 331.57 3.1075E+02 38.8 5.3698E+03 1.2849E+00 39.0 1.6
16 1351.38 338.23 6.2767E+02 7.1 5.4512E403 2.6365E+00 8.4 .7
17 1405.50 351.82 1.4868E+03 3.4 5.5599E+03 6.4431E+00 5.6 .8
B 351.89 7.3573E+01 13.7
18 1874.00 394.13 3.2584E+02 27.9 5B.7481E+03 1.5452E+00 28.2 1.5
19 1795.35% 449.68 2.9990E+02 22.2 7.7018E+03 1.5888E+00 22.6 1.5
20 2089.08 523.39 1.5635E+02 34.1 2.8214E+03 9.3900E-01 34.5 2.1
21 2326.58 582.98 8.7573E+02 3.1 1.6848E+03 5.6833E+00 5.6 .9
B £83.00 9.7827E+01 11.3 .
22 2430.95 609.17 1.1475E+03 2.8 1.3461E+03 7.6857E+CC 5.4 8
23 2639.27 661.45 3.3936E+05 -2 6.9349E4+02 2.41316E+0G3 4.3 3
24 2900.78 727.07 1.8792E+02 7.5 1.3315E+02 1.4872E+00 8.7 g
25 3080.56 772.19 7.5174E+01 10.8 7.3965E+01 6.3713E-01 11.7 0
26 3170.51 794.77 1.1954E+02 7.4 9.4889E+01 1.0469E+00 8.6 7
27 3216.70 806.36 3.8214E+01 16.2 6.1292E+01 3.4024E~01 16.8 6
28 3432.59 B860.54 1.1737E+02 6.3 7.2613E+01 1.1254E+00 7.7 &
29 3633.40 910.93 6.9358E+02 3.0 6.8167E+01 7.0473E+00 5.4 1
m 30 3846.74 964.46 1.2554E+02 7.3 8.4593E+01 1.3249E+00 8.6 7
M 31 3863.B1 968.67 3.9554E+02 3.8 9.0073E+01 4.1864E+00 5.9 7
32 4466.72 1120.01 2.0967E+02 6.7 8.5450E+01 2.4438E+00 8.0 0
33 5491.12 1376.98 4.0836E+01 13.1 3.8119E+01 5.6155E-01 13.8 5
34 5612.97 1407.53 4.1048E+01 10.9 2,.2866E+0]1 5.7575E-01 11.7 4
35 5823.66 1460.34 3.0737E4+03 1.1 3.0896E+01 4.4569E4+01 4.5 7
B 1460.45 2.4458E+02 5.6
m 36 6331.08 1587.56 5.4437E+01 9.3 2.6742E+01 8.5107E~01 10.2
M 37 6348.43 1591.91 2.7133E+01 13.0 2.2347E+01 4.2524E-01 13.7
38 6460.34 1619.96 2.8785E+01 31.4 1.78B52E+01 4.5830E-01 31.7
39 7034.65 1763.94 1.6837E+02 10.5 2.5736E+01 2.8%47E+00 11.3

.ags: m = a peak in a multiplet, M = last peak in a multiplet, ? =
B = backround peak - will be subtracted from the peak above.



Spectrum file: ENV95105 Date: 30-Aug-1995 Time: 15:53: 1
kEFrikkkExt R ADIONUCLIDE ANALYS IS REPORT #*&xdks

number nuclide conf.value = -—==——-—- Activity { pCi/g) ————

measured decay saturation
corrected

1 K-40 9632 2.277E+01 +- 4.46% 2.277E+01 Q0.000E+00

2 C5~-137 .9916 1.575E+02 +~ 4.32% 1.575E+02 0.000E+0C

3 T1-2087 .9935 3.921E«01 +~ 4.62% 3.921E«01 0.000E+00

4 Pb-2127 L9973 1.498E4+00 +- 5.66% 1.498E+00 0.000E+00

5 Pb-214U - 9938 9.532E-01 +- 5.63% 9.532E-01 0.00CE+00

6§ Bi-212T L9207 9.351E~01 +- 31.19% 9.3518-01 0.000E+00

7 Bi-2140 .8139 9.190E-01 +- 3.8%% 9.1%0E-01 0.000E+00

C 8 Ra-226U .9889 3.279E+00 +=- 13.65% 3.279E+00 0.000E+00

9 Ac-228T .9450 1.356E+00 +~ 3.56% 1.356E+00 G.000E+00

10 Th-2340 .9959 9.7885E~-01 +- 22.77% 9.785E~01 0.000E+00

¢ 11 U-235 L9726 1.992E-01 +~ 13.65% 1.992E~01 0.000E+00

1.908E+02 1.908E+02  0.000E+00

Flags: C = check; nuclide is a part of an underdetermined sclution



Spectrum file:

ENV95105

Date:

30~-Aug-1985

Time:

15:53:

"{t;e peaks were identified, but not used in the activity analysis:

hﬁmber channel

54.1
130.0
132.1
148.8
152.2
302.1
311.1
351.4
373.8

1324.8
1351.4
1574.0
1795.4
2089.1
2900.8
3170.5
3846.7
5613.0
6348.4

energy

12.55
31.62
32.14
36.36
37.22
74.87
77.14
87.25
92.86
331.57
338.23
394.13
449.68
523.39
T27.07
794.77
964.46
1407.53
1591.51

peak intensity (gps)

1.152E+01
1.227E+01
6.425E+01
1.652E+01
4.105E+00
3.478E+00Q
5.232E+00
1.628E+00
1.254E+400
1.285E+00
2.636E+00
1.545E+00
1.589E+00
9.390E~01
1.487E+00
1.047E+00
1.325E+00
5.758E-01
4.252E-01

+= 19.47%
4+~ 22.75%
+= B6.21%
4+~ 6.33%
4 14.14%
+-~ 7.17%
+= 6.24%
+-" 12.90%
+= 16.56%
4+- 39.02%
+w 8.37%
+-— 28.24%
+- 22.65%
+- 34.48%
+- B8.68%
+=- 8.60%
+- 8.56% -
+-~ 11.69%
+- 13.66%

1



Spectrum file: ENV95105 Date: 30-Aug-1995 Time: 18:53: 1

kkrkkhkhkkhkhkhikkk P E A K ASSOCTIATION REPORT #hhkkdkkhhkhbdhhkik

Flags: C

nuclide peak peak peak peak
number channel enerqy usage
K~40 35 5823.66 1460.34 100.00%
CS~137 23 2639.27 661.45 100.00%
T1-208T 21 2326.58 582.98 109.05%
28 3432.59 860.54 75.64%
Ph-212T 13 954.40 238.52 100.00%
Pb-2140 17 1405.50 351.82 100.00%
Bi-2127 14 1179.39 295.05 -11%
38 6460.34 1619.96 101.53%
Bi-214U 22 2430.95 609.17 9%.71%
23 2639.27 661.45 100.00%
27 3216.70 806.36 60.01%
32 4466.72 1120.01 102.33%
33 5491.12 1376.98 119.03%
39 7034.65 1763.94 91.44%
Ra-2260 12 745.23 186.07
------- c-228T 11 740.24 184.82 2.92%
25 3080.56 772.18 62.55%
29 3633.40 910.93 100.98%
31 3863.51 968.67 102.35%
36 6331.08 1587.56 107.03%
Th-234U 6 256.52 63.42 100.14%
11 740.24 184.82 2.92%
C U-235 12 745.23 186.07

check; nuclide is a part of an underdetermined solution



Spectrum file: ENV95105 Date: 30-Aug-1995 Time: 15:53: 1
kkbkhkkkhhhkkkhkkhkkkhkhkhktkx M D A REPORTT™ #kdkkkdkkdhdbrkhhhhkkhhhhhbhhits
spectrum library spectrum energy full photopeak detection
energy energy diff. activity limit
keV kev keV pCij/g pcCi/g
BE-7
1 1% 477.59 449.68 27.91 0.000E+00 1.178E400
1.178E+00
NA-22 :
1 33 1274 .54 1376.98 ~102.44 0.000E+00 3.351E-02
3.351E~02
K~40
1 35 1460.75 1460C.34 <41 2.303E+01 2.677E-01
i 2.677E~01
CO-60
1 32 1173.23 1120.01 b3.22 0.000E+0Q0 3.411E-02
2 33 1332.51 1376.98 ~44.47 0.000E+00 2,814E-02
2.814E-02
19 427.95 449.68 -21.73 0.000E+00 3.923E-01
22 600.77 609.17 -8,.40 0.000E+00 3.766E-01
3.766E~01
Cs5-134
1 - 22 604.66 609.17 «4.,51 0.000E+00 7.128E-02
2 26 765.76 794.77 .99 0.000E4+00 4.192E~02
4,192E~02
CS-136 )
1 27 818.50 806.36 12.14 0.000E+Q0 2.337E-02
2 32 1048.07 1120.01 ~71.94 0.00Q0E+00 3.673E~02
2.337E-Q2
C5-137
1 23 661.64 661.45 .19 1.576E+02 5.812E-02
5.812E~02
BA-133
1 2 30.97 31.62 -. &5 1.108E+00 3.056E~01
2 17 355.86 351.82 4.04 G.000E+QO 1.413E~C1
| 1.413E-01

— 152



:»A)H

T1-210U
. =2100

Pb-211A
1
2

Pb-212T
1
2

Pb-2140
1
2

Bi-211A
1
2
3

10
33

14
15
1%

14
28

26

is8

27

13
14

14
17

17
27

121.78
344.30
1408.08

123.07
1274.80

308.44
316.49
468.06

277.386
583.14
860.47

795.00

46.52

404.80
831.80

238.63
300.09

295.92
351.99

351.10
404.80
831.80

92.86
338.23
1407.83

92.86
1376.98

295.05
331.57
449.68

295.05
582.98
860.54

794.77

37.22

394.13
806.36

238.52
295.05

285.05
351.82

351.82
394.13
806.36

28.92
6.07
.55

30.21
~102.18

13.39
-15.08
18.38

-17.69
.16
-.07

.23

10.67
25.44

.11
5.04

.87
.17

-.72
10.67
25.44

0.000E+00
G.000E+CO
1.501E~-01

0.00Q0E+00
0.000E+00

0.00Q0E+CO
0.00CE+QO
0.C000E+Q0D

0.000E+00
3.653E-01
5.183E-01

5.788E-Q2

0.000E+Q0

0.000E+00
C.000E+QGO

1.514E+00
0.000E+00

0.0QQE+CGO
9.602E~01

0.000E+00
0.000E+00
0.000E+00

1.859E-01
3.200E~01
9.121E-02

. . Ml A TR o s sl Nl

9.121E-0Q2

1.291E-01
9.434E-02

A . . — i e 2

9.434E-02

2.482E-01
9.345E~02
2.602E~01

- A T . T . i sl

9.345E-02

1.139E+00
8.096E-0Q2
1.870E~01

8.096E-02

2.325E-02

i il b A gy s iy

2.325E-02

2.727E+00

A A it i . e g . o e

2.727E+00

3.401E+00
8.919E-01

8.919E-01

1.671E~C1
2.418E+00

1,671E~01

4,.251E~01
2.258E~01

e 4 i b il AT S s i

2.258E-01

7.896E-01
2.489E+00
7.568BE~01

- — T —— -

7.568E-01



Bi-212T
. |

Bi-214U

Rn-220T

Ra-223A
1
2
3
4

‘Ra-224T
1

Ra-226U
1

Ac-227A
1

Ac-228T
1
2

Th-2274
1
2

C=228T

24
38

22
32

14
18

20

13

12

11

19
29

13
13

39.86
727.17
1620.56

609.30
1120.28

271.23
401.78

549.70

122.40
144.30
i54.30
269.60

241.00

186.00

160.40

463.00
911.07

236.00
256.25

37.22
727.07
1619.96

609.17
1i12¢0.01

295,05
394.13

523.39

92.86
184.82
184.82
295.05

238.52

186.07

184.82

449.68
910.93

238.52
238.52

2.64
.10
.60

.13
.27

-23.82
7.65

26.31

29.54
-40.52
=30.52
-25.45

2.48

~.07 |

-24.42

13.32
.14

-2.52
17.73

0.000E4+00
6.967E~01
9.214E-01

9.218E-01
8.982E-01

-

0.000E+QO
0.000E+00

0.0G00E+00

0.000E+00
0.000E+CO
0.000E+0DO
0.000E+0Q0

0.000E+00

3.741E+00

0.000E+00

0.00QE+00
1.343E+00

0.000E+00
0.000E+00

1.233E+01
2.090E~01
7.156E-01

2.090E-01

1.393E-01
1.958E-01

s — .

1.393E-01

7.838E~01
1.520E+00

A - . i Al s, .

7.838E-01

7.559E+01

A Sl Y gy s by s s sl s

+#.559E+01

4.350E+00
1.717E+00
9.754E-01
5.497E~01

T ——— . W4 T T T T —

5.497E-01

1.997E+00

1.897E+00

2.045E+00

—— . w— —-—— . -~

2.045E+00

3.000E+02

3.000E+02

2.805E+00
7.961E-02

e A T i, T SV T ST SO b

7.961E~02

6.713E~01
-1.111E+00

6.713E-01



1 10

2 13
Th~230U

1 6
Th-231A

1 2

2 6

3 11
Th-232

1 6
Th-234U

1 6

2 10
Pa-231A

1 14

2 14
Pa-234mU

1 31
U-234U

1 6
U-235

1 10

2 11

3 11

4 11

5 12

é 12

7 12

3 12
Am-241

1 2

2 6

131.62
215.94

67.73

26.64
58.57

- 163.12

59.00

63.29
112.81

283.67
302.67

1001.03

53.10

105.00
143.76
163.35
182.790
185.72
i24.94
202.12
205.31

26.36
59.54

92.86
238.52

63.42

31.62
63.42
184.82

63.42

63542
92.86

295.05
295.05

968.67

63.42

92.86

. 184.82

184.82
184.82
186.07
186.07
186.07

186.07

31.62
63.42

38.76
~-22.58

4.31

~4 .42

-.13
18.95

-11.38
7.62

32.36

~10.32

12.14
-41.06
-21.47
-2.12
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