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1.0 ThITRODUCTION AND PROJECT OBJECTIVE

This final report is being submitted by Harding ESE to GreenPark Ranch LLC GreenPark

Specifically this report provides results of limited soil sampling site investigation activities

performed at the RanØho Simi Property APN 6850-130-180 Property in Simi Valley California

The purpose of the investigation was to determine if operations conducted at the adjacent

Rocketdyne facility had impacted on-site soils based on surface run-off carrying radionuclides

to the site Results of the investigation would determine iffurther site investigation is necessary

for the subject site
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2.0 SITE IINFORMATION

2.1 SITE LOCATION AND DESCRIPTION

The Property consists of approximately 720 acres within Sections 27 35 and 36 Township

North Range 18 West in Simi Valley Ventura County California Figure The Property is

bounded by the Runkle Ranch property onthe north the Rocketdyne Santa Susana Field

Laboratory Rocketdyne facility on the east andvacant lands on the south and west boundaries

The Rocketdyne facility was used for research on rocket engines and nuclear reactor

development and applications Rocketdyne has reported using radionuclides including strontium

90 SR-90 cesium-137 CS-137 and tritium H-3 Review oftopographic maps has shown

that there is potential for surface water run -off from the Rocketdyne facility to flow through the

northeast portion of the Property The Property itself is vacant and undeveloped with limited

access dirt roads and hiking trails

2.2 SITE GEOLOGY

The Property is located on the Simi Hills and ranges in elevation from 1400 to 2000 feet above

mean sea level msl The Propertys lowest elevation is the northern portion of the site that form

rolling hills and valleys which increases in elevation towards the south

The Simi Hills consist of thick sequence of marine sedimentary rocks that range from Upper

Cretaceous to Lower Tertiaiyin age Dibblee 1982 These rocks are composed of

predominatelyclastic marine shales and sandstones with some conglom erate The oldest unit is

the CrØtaceous Chatsworth Formation which consists of sequence of thick arkosic sandstone

interbedded with thin intervals of micaceous shale Above the Chatsworth is the Lower Tertiary

units which includes in ascending order the Simi Conglomerate Las Virgenes Sandstone Santa

Susanä Formation Llajas Formation and the non-marine Sespe Formation This Tertiary

sequence is composed if alternating micaceous shales and sandstones with some interbedded

siltstones and clay shales Both units are exposed through out the Property.

.2
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Along the northern portion of the Simi Hills the entire units dip north to northwest at

approximately 20 to 30 degrees towards the Simi Valley It is not known whether these rocks

were uplifted along fault or anticlinally No major faults have been identified in the northern

portion of the Simi Hills although the Boney Mountain -Simi fault has been identified along the

southern margin Campbell and Yerkes 1966

2.3 SITE BACKGROUND INFORMATION

Based on limited information provided by GreenPark no known on -site activity has been

conducted at the site that would suggest any potential manmade environmental condition to exist

at the Property However because the Property is adjacent to the Rocketdyne facility there was

concern that operations conducted at the facility may have impacted on -site soils based on

surface run-off transporting radionucides to the Property Based on this concern GreenPark

retained Harding ESE to conduct limited surface soil sampling program that would evaluate

certain areas of the Property with the highest probability of being impacted by run -off from the

Rocketdyne facility The radionuclides of concern for this soil sampling program consisted of

isotopes most consistently used and detected at the Rocketdyne facility as follows SR -90 CS-

137 and H-3

Previous detailed site investigation performed within the adjacent property to the north Runkle

Ranch for these radionucides of concern Foster Wheeler 1999 concluded that the

concentrations of the three radionuclides and the annual dose attributed to them were determined

to be insignificant In addition the study also concluded that the three radionuclides together

would not cause dose in excess of the 15 mrem/year limit Based on these findings

determination was made that the site was considered to be non -contaminated for the radionuclides

of concern

..3
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3.0 SITE INVESTIGATION ACTIVITIES

3.1 DETERMINATION OF SOIL SAMPLE LOCATIONS

Prior to conducting the site investigation GreenPark with some support from Harding ESE

determined the locations in which limited surface soil samples would be collected within the

Pro.p.erty These limited discrete samplelocations were selected on their highest probability of

being impacted with radionuclides from the Rocketdyne facility Consequently areas that were

selected for sampling included on-site drainage washes originating near the Rocketdyne facility

access road drainage ditches and low lying are as Because this limited sampling program was not

designed to characterize the entire Property systematic sample collection was not conducted in

accordance with the Multi-Agency RadiatiOn Survey and Site Investigation Manual MARS SIM

methodology MARSSIM is set of guidelines used to identify statistical approach to evaluate

potential radionuclide contamination in soils This guideline usually requires that significant

amount of samples be collected from given area which was well beyond the scope of this

limited investigation

Based on the sample selection criteria total of seventeen soil samples locations were selected

three Of which were located outside of the Property boundaiy again at GreenParks discretion

The locations ofthese seventeen soil samples SS -ito SS-17 are depicted in Figure

3.2 SITE INVESTIGATION FIELD ACTIVITIES

On September 2000 Harding ESE completed the limited site investigation activities at the

Property The limited site investigation activities consisted of collecting surface soil samples at

seventeen locations shown in Figure

At each sampling location hand spade was used to dig down approximately inches below

ground surface The soil sample was then collected and placed into an -ounce wide mouth jar

which was labeled recorded and placed in transport box for shipment to the analytical laboratory

Prior to proceeding to the next sampling location the hand spade was thoroughly
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decontaminated by first washing the spade with non-phosphate soap followed by double tap

water rinse and final rinse with distilled water At sampling location in which duplicate

sample was collected an appropriate amount of sample was first placed in stainless steel bowl

and mixed together prior to placement into the appropriate original and duplicate sample

containers

Upon conclusion of the sampling program total of 17 original soil samples were collected

which were given the following sample identifications SS-1 through SS-17 In addition Harding

ESE collected duplicate samples at locations SS -3 and SS-7 which were labeled as SS-18 and

SS-19 respectively and submitted blind to the analytical laboratory As previously stated all

collected samples were properly logged labeled and placed into transport box for shipment

to the analytical lab oratory with appropriate chain-of-custody

3.3 SOIL SAMPLE ANALYTICAL PARAMETERS

Based on the above soil investigation program including field QA/QC sampling total of 19 soil

samples were submitted to Thermo Nutech Oak Ridge Laboratory to be analyzed for the

following radionucides

strontium-90 EIChroM Method SRWO1

.1 cesium-137 Method LANL ER-130 Modified and

tritium Method LML ER-210

Per GreenParks request an accelerated 14-day analytical turnaround time was requested from

the laboratory for all of the samples submitted

-5-
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4.0 INVESTIGATION RESULTS

4.1 SOIL SAMPLE ANALYTICAL RESULTS

Review of the applicable radionucli des results Table indicated that the concentrations of

tritium in all of the samples collected were below the minimum detectable activity MA In

addition the concentrations of cesium -137 in all of the samples except S-I were also below the

MDA The cesium-137 concentration in sample SS-1 at 0.09 pCi/g just exceeded the MDA of

0.077 pCi/g In terms of strontium -90 results six of the seventeen original samples submitted

exceeded the MDA in concentrations that ranged from 4.756 pCi/gin SS -6 to 0.686 pCi/gin SS

16

The analytical report of the on-site soil samples along with laboratory QAJQC data and chain-of-

custody documentation is provided in Appendix

4.2 SOIL DATAINTERPRETATION

Review of the soil sample analytical results Section 4.1indicated that cesium -137 and strontium-

90 required further evaluation because they were detected in appropriate samples that exceeded

their respective MDAs In conducting this evaluation Harding ESE referred to the Derived

Concentration Guide Levels DCGLs for cesium-137 and strontium-90 that were previously

computed during the investigation of the Runkle Ranch property Foster Wheeler 1999 The

DCGLs calculations were based on an annual dose of radiation of 15 mremlyear which is

regarded to be an acceptable conservative level proposed by EPA in 1993 that is protective of

human health and the environment Applying the annu1 doseinto the U.S Department of Energy

DOE Residual Radioactive RESRAD material guideline computer program for the

radionuclides of concern resulted in DCGLs of 2867 pCi/g and 1.23 CiIg for cesium-137 and

strontium-90 respectively

When comparing the detected concentrations of the radionuclides in the soil samples with the

applicable DCGLs the concentration of cesium-137 in sample SS-1 was below the DCGL This

.6
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would provide good indication that the soil is consi lered not to be contaminated with cesium

137 However the concentrations of strontium -90 in samples SS-3 SS-5 SS-6 and SS-8 four

out of seventeen samples exceeded the DCGL See Table Normally the ratio of the

Fl
exceedence negatives and the non-exceedences positives would have been compared to the

calculated critical value However because insufficient amount of random samples were

collected per GreenParks instructions the critical value could not be pro perly calculated The

critical value calculated for the Runkle Ranch property based on the collection of 58 random

samples was 38 Foster Wheeler 1999 If one were to assume that the ratio of the critical value

to the total samples collected for the Rancho Simi Property would be similar to Runkle Ranch

the critical value could be estimated to be 11 for the 17 original samples collected When

comparing the ratio of negatives to positives to the estimated critical value because the total

number of positives i.e 13 is greater than the critical value this would provide good

indication that the site is not contaminated with strontium -90 However Harding ESE cannot

make definitive conclusion regarding the presence Or absence of strontium -90 in the soil

without additional data When examining the locations of the samples .that exceeded the DCGL

the onlypattern that could be established was that all of these samples were collected along man

made trails which lead to or are in close proximity to the Rocketdyne facility See Figure

However there is no definitive conclusion that run-off from the Rocketdyne facility may have

impacted these locations

.7
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5.0 CONCLUSIONS AND RECOMMENDATiONS

Overall the limited soil sampling data did verify that the Property is more than likely not

contaminated with tritium or cesium-137 In addition when comparing the ratio of negatives to

positives to the estimated critical value the total number of posilives 13is greater than the

critical value which provides some indication but non -conclusive that the site is not

contaminated with strontium-90 In order to make definitive conclusion on the absence of

strontium-90 within the property further systematic random soil sampling should be perform ed in

accordance with MARSSIIVI guidelines

-8-
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10 Identification of samples does not agree with chain-of-custody

11 Sample analyses requested do not agree with paperwork

12 Other describe

SIGNATUREn1
Date

equality nuclear services

00013

QUALITY CONTROL PROCEDURE QCP-002

Rev.3 0812 1198
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ThermoRetec
Smart Solutions Positive Outcomes

Nuclear Services

Therrno flectror Company

TNU-OR-13598
6olScarboroRoad

Oak Ridge TN 37830

October 2000 865 481-0683 Phone

865 483-4621 Lab Fax

John Kim 865 481-0121 Adm Fax

www.thermoretec.com

426 44th Street 110
Phoenix AZ 85008

CASE NARRATIVE
Work Order 00-09041-OR

SAMPLE RECEIPT

This work order contains nine soil samples received 09/07/00 These samples were analyzed for Tritium

Strontium-90 and by Gamma Spectroscopy

CLIENT ID LAB ID CLIENT ID LAB ID

SS-1 00-09041-04 SS-l6 00-09041-09

SS-12 00-09041-05 SS-17 00-09041-10

SS-13 0Q..09041-06 SS-18 00-09041-li

SS-14 00-09041-07 SS-l9 00-09041-12

SS-15 00-09041-08

ANALYTICAL METHODS

Tritiumwas perfonned by beta liquid scintillation using Method LANL ER-2lO modified Sirotiurn-90

was analyzed using EIChroM Method SRWOI modified Gamma Spectroscopy was performed using

Method LANL ER-130 modified

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES

TRITIUM

All sample results were at or below the sample specific detection limit The normalized difference result

was acceptable 2.58 for the laboratory control standard and the replicate analysis There were no

problems associated with this analysis

STRONTIUM-90

All sample results ranged from less than to slightly above the sample specific detection limit All

chemical recoveries were within acceptable limits 20% The normalized difference result was

acceptable for the replicate analysis The laboratory control standard had an elevated 2.58 normalized

difference and.the result was slightly low based on the percent recovery 85.46% There were no other

problems associated with this analysis

00015
Page of2



SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES CONTINUED

GAMMA SPECTRAL ANALYSIS

At the clients request only 7Cesium was repoed from the gamma spectral analysis The results were

all less than the respective sample specific detection limit The nonrialized difference comparison gave

acceptable 2.58 results for both the laboratory control standard and the replicate There were no

problems associated with the analysis of these samples

CERTIFICATION OF ACCURACY

certify that this data report is in compliance with the terms and conditions of the Purchase Order both

technically and for completeness for other than the conditions detailed aboye Release of the data

contained in this hard copy data package has been authorized by the cognizant project manager or his/her

designee to be accurate as verified by the following signature

000fl3

M.R

Laboratory

Date 10/4/2000
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Radionuclide

Half Life

Catalog No
Source No
Description of Solution

Mass of solution

Chemical form

Carrier content

Density

Radioimpurities

Customer

P.O.No

Reference Date

Contained Radioactivity

Radioactive Daughters

Radionuclide Concentration

Method of Calibration

None

20.25 PCi/gram

This source was prepared from weighed aliquot of solution whose concentration in JLCi/gram was

determined by liquid scintillation counter

Uncertainty of Measurement

Systematic uncertainty in instrument calibration

Random uncertainty in assay

Random uncertainty in weighings

Total uncertainty at the 99% confidence level

NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology

Leak Tests

Notes

See reverse side for Leak Tests applied to this source

IPL participates in an NIST measurement assurance program to establish and maintain implicit

traceability for number of nuclides based on the blind assayand later NIST certification of Standard

Reference Materials As in NRC Regulatory
Guide 4.15

ISOTPl PIolurs LABol.vroluEs

It YSF \F SlREIT

Ui ii CAi.ii i\i 91 SOi

QUALITY CONTROL

2-

Date Signed

00021

CERTIFICATE OF CALIBRATI
BETA STANDARD SOLUTIO

H-3

12.35 0.1 years

7003

660-25

5108

15Apr99 12OOPST

99.61 Ci 3686 kBq

4.9 1974 grams in mL flame ealed ampoule

Tritiated water

Not applicable

0.9982

None detected

gramimi 2OC

3.0%

1.9%

0.0%

3.6%

818-X-43700 I-Ax 818843616S



Thermo Retec

QUALITY CONTROL PROGRAM

AlIppr
Qcp-Oog

Title Radioactlve Reference Standards Soutions Records

THERMO NUTECH OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION

QCP-009-1 -A

Solution Reference IIPL 660-25

4/10/00 1018

H-5

Radionuclide of Interest 3H

Parent Solution Conc 2.21E05 dpmlml

Reference Date 4/15/99 15001

Chemical Composition of Standard Solution

J3H2o in water

Dilution Instructions Dilution Solvent Used LTritium-free water

SECONDARY VOLUMETRIC DILUTION

Vol Parent Solution 65.0000 ml

Total Activity .4372E07 dpm
Final Volume 1000.00 ml

NOTES

Date 4110/00 l0ii

Date____________

Date ___________

Date

Solution

Principal Radionuclide Half Life Years Half Life Days

3H 1.235E01I 4.511E031

Final Activity Concentration .4372E041 dpm/ml

Expiration Date1 April 10 2002

Diluted
B11

Vefied Approved By

QC Approval 27a-t4.

08022



OF CALIBRATION
1j- BETA STANDARD SOLUTION

Radionuclide Sr-90 Customer TMA EBERLINE

Half Life 28.5 0.2 years P.O.No VH1632

Catalog No 7090 Reference Date November 11993 1200 PST
Source No 435-104-1 Contained Radioactivity Sr-90 0.984

Contained
Radioactivity Sr-90 36.4

Description of Solution

Mass of solution 5.0021g in 5mL Flame Sealed Ampoule

Chemical form SrC12 in 0.1N HCI

Carrier content None Added

Density 0.9996 gIml 2OeC

Radioimpurities None detected

Radioactive Daughters

Y-90 daughter in equilibrium

Radionucide Concentration

0.1967
pCi/g

Method of Calibration

The source was prepared from weighed aliquot of solution whose concentration in rCi/gram was

determined by liquid scintillation counter

Uncertainty of Measurement

Systematic uncertainty in instrument calibration 2.1%
Random uncertainty in assay 0.4%
Random uncertainty in weighings 0.0%
Total uncertainty at the 99% confidence level 2.1%

NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology

Leak Tests

See reverse side for Leak Tests applied to this source

Notes

Nuclear data were taken from Table of Radioactive Izocpes edited by Virginia Shirley 1986

IPL participates in an NIST measurement assurance program to establish and maintain
implicit traceability

for number of nuclidea

based on the blind assay and later NIST certification of Standard Reference Materials As in NRC Regulatory Guide 4.15

QUALITY CONTROL

WAW thy
Date Signed

ISOTOPE PRODUCTS LABORATORIES

1800 North Keystone Street

Burbank California 91504

02



Thermo Relec

QUALITY CONTROL PROGRAM
QCP-009

Rev.7 9/29/99

Title Radioactive Reference Standards Solutions Records

THERMO NUTECH OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD

SOLUTIONS

QCP-009-1-A DATE

SOLUTION REFERENCE lPL 435-104-1 SOLUTION

Page 9f 10

Principal Radionuclide Half Life Years Half Life bays

Sr-90 2.91OE01 1.063E041

Radionuclide
Total Diluted Activity 1.092E05 dpm

Diluted Activity/mi 2.184E03 dpm

Volume 50

SECONDARY DILUTION

11/1/99 1057

SR.%X4-

Reference Datel 1111193000I

ci

ci

LI

LI

cii

El

LI

Chemical Composition of Standard Solution

ISrCI2in.0tNHCLDiIUtedfromSR-5

I01NHCLDilution instructions Dilution Solvent Used

SECONDARY VOLUMETRIC DILUTION

Activity Decay Corrected to This Date 11/1193 000

Certified Activity 2184.4800 dpm Total Activity dpm 1.0922E05

Solution Net 50 Millilitres

Final Dilution Volume 500 Millilitres Dilution Activityl 218.4480 Idpm/ml

NOTES THIS STANDARD IS SECONDARY DILUTION FROM THE PRIMARY DILUTON OF4P1

sr4

EXPIRATIONDATE INovemberl 20011

Verified Approved By_____________________________

11/1/991057

QC Approval____________________________ Date

00024



ArAl .rnc fr-a

Ri itiIRAl

.A-FA 30U- Otys

Ill I_i r\ L..J 13 /\
SIANi IAR I\l1INJl JR .i

39096201

50 ml 80 Graimms Sand in Ounce Parkway Jar

This standard radionuclide source was prepared using aliquots mea
sured- gravirnecrically from master radionuclide solution sources
The Am241 was calibrated by pi alpha liquid scintillation Count
ing All other radionuclides were calibrated using germanium gamL
ma spectrometer system Calibration and purity were checked using
germaniwmi gamma spectrometer system. At the time of calibration no
interfering gammaray emitting impurities were detected The gamma-
ray emission rates for the most intense garnmaray lines are given
Analytics maintains traceability to the National Instituteof Stan
dards and Technology through Measurements Assurance Programn as
described in USNRC Regulatory Gui.de 4.15 Rev February 1979

Calibration date April 91 1200 EST

Source prepared by
-4 Wflson Radiochemjst

TOTAL
GAMMA-RAY GAMMA-RAYS NC ERTA NTY

ISOTOPE ENERGY HALF-LIFE PER SECOND

Am24l 59.5 432 1376 5.0
Cd109 88 463.9 1801 4.7
Co57 122 272.4 1144 4.5
Ce139 166 137.7 1760 4.6
Hg203 279 46.62 2651- 4.7
Sn113 392 115.0 2698 4.5
Cs137 662 30.0 2390 4.6
Y88 898 106.66 6325 4.5
Co60 1173 5.271 3229 4.3
CoGO 1333 5.271 3240 4.6
Y88 1836 106.66 6656 .4.8

NUMBER TT3958 Item

APPROVED

f7 .o37 //359i.o
.O37- c8t7c -4- 7z. -3ag

icf- 3o7J8 .sci 3Jce z-c 3o /5i 2.o.3f7Ci .037 .83 5zc q6-50 7Io.ô 3cIO
7Zqi6.1 ./o /2cS9.o

Z390 .037 .89a 7ce /3
..037 ./7D/ 7-J /83oz.c --eo 21.87.e

-- 037 877O.L7 1.0 7E7

/-Af/\fYjI

00025
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QUALITY CONTROL SAMPLE RESULTS SUMMARY
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le ID 0009041-01 Acquisition date 11-SEP-2000 140.727

k48 Peak Seach Report Generated 11-SEP-2000 143832.2

iguration
DKA100

yses by PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
i.ent ID SPIKE i.

sition Date
le Date 1-APR-1991 00 00 00 Acquisition date 11-SEP-2000 14 07 27

le ID 0009041-01 Sample Quantity 00000E01 GRAM

p1e type SOIL Sample Geometry Or

Ictor
name .GE4 DetectorGeometry .SJARB

sed live time 003000.00 Elapsed reaitime 00305Q.O 2.76

art channel End channel 4096

tiVity
3.00000 Gaussian 15.0.OO0

ical level No

INID
Peak Search Report

Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides
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ummary of Nuclide Activity
ample ID 0009041-01

Page 2-
Acquisition date 11-SEP-2000 140727

IH

OO1Oj

.rotal number of lines in spectrum 34

Number of unidentified lines 22

Tumber of lines tentatively identified by NID 12

Type NATURAL

Hlife
28E09Y
432 20Y

uclide

uclide
-40

1-241

jclide

.iclide

0-60

Decay
1.00
1.02

Wtd Mean
Uncorrected

pCi /GRAM
533E.00
l46E03

1SOE03

Wtd Mean

Total Activity

Type ACTIVATION

Hlife
27Y

Uncorrected

Decay pCi/GRAM
3.47 3.124E02

35.29%

Decay Corr 2-Sigma
2-Sigma Error %Error Flags

5.327E0O .150.76

0.126E03 10.82

Decay Corr 2-Sigrta

2-Sigma Error %Error Flags
O.078E03 7.16

Total Activity

uclide Type FISSION

124E02

Mean

Wtd Mean

Decay Corr
pCi/GRAM

.13.533E0O
164E03

167E03

Wtd Mean

Decay Corr

pci/GRAM
083E03

083E03

Wtd Mean

Decay Corr
pci/GRAM

.423E04
1.402E0l

992E02
948E01

529E04

2.754E04

Uncorrected
uclide Hlife Decay pCi/GRAM
D-109 464. OOD 174 l.397E02
tT-126 1.OOE05Y 1.00 1.402E01
S-137 30.17Y 1.24 8.042E02
M-145 17.7OY 1.45 2.727EOl

Decay Corr

2-Sigma Error
799E04

.450E.0l

1.014E02
703E01

Total Activity 9.852E02

Grand Total Activity 2. 448E03

lags Keyline not found

Manually edited

2-Sigma
%Error Flags
32.9
32.10
10.15
68.45

Manually accepted
Nuclide specific abn limit



Final Mean for Valid Peaks 3.948E0l/- 2.703E0l 68.45%

KeyliDe

00110

Energy
1173 .22

1332.49

%Abn
100.00
100 00

%Ef
418E-0l
642E-01

ide Line Activity Report Page --i

le ID 0009041-01 Acquisition date ll-SEP-2.000 r14.0727.-i

uclide Type NATURAL
.. Uncorrected Decay Corr 2-Sigma-

ide Energy %Abn %Eff pci/GRAM pCi/GRAN -%Er or Status
10 1460.81 10.67 6.144E-0l 3.533E00 3.533E00 150.76 OK

Final Mean for Valid Peaks 533E00/- 327E00 150 76%

24l 59 54 35 90 929E00 146E03 164E03 10 82 OK

Final Mean for Valid Peaks 164E03/- 260E02 10 82%

uclide Type ACTIVATION
Uncorrected Decay Corr 2-Sigma

ide pCi/GRAM-- pci/GRAM %Error -- Status
60 .-3.l38E02 1.087EQ3 .--9.-87 OK

3.llOE02 1.077E03 10.-41 OK

LI Final Mean -for Valid- Peaks 1.08.3E03/- 7.752E0l 7.16%

c1ide Type FISSION -1

-- Uncorrected Decay Corr 2-Sigma
lide pCi/GRAM pCi/GRAM %Error Status
109 l.397E02 2.423E04 32.98 OK

-Final Mean for Valid Peaks 2.423E04/- 7.991E03.- 32.98%

N126 87.57 37.00 5.347E00 l.402E03 l..4-02E01 32.10 OK

Final Mean for Valid Peaks 1.402EOi/- 4.500E00-32.10%

137 661.65 85.12 1.247E00 8.042E02 --9.992E02 10.15 OK

Final Mean-for Valid-Peaks 9.992E02/- l.014E02 10.15%

36.85 21.70 6.OlOE00 2.727E01 3.948E0l 68.45 OK

37.36 39.70 6.019E00 1.488E0l .2.155E0l 64.64 WMlnterf
42.30- 1-5.10 6.070E0O Li-ne Not Found Absent

72.40 2.31 5.GBlE00 Li-ne Not Found Absent

Energy
88 03

%Abn
3.72

%Ef

336E00-



Activity
pci/GRAM

533E00
083E03
423E04

.402E01
992E02
948E01
164E03

327E00
752E01
991E03

4.500E00
014E02
703E01
260E02

MDA
pCi/GRAM

509E00
644E00
134E03

.391E00
145E00
84 6E00
567E00

828E-01
629E-01

1.182E03
6.591E-0I

917E-01
613EO0
577E-01

Ti

oo111i

ombined Activity-MDA Report
ample ID 0009041-01

Identified Nuclides

Page
Acquisition date 11-SEP-2000 140727

Act error
uclide

-40

0-60
D-109
1-126
3-137
M-145

241

M1JA error

Non-Identified Nuclides

uclide

-22
R-85
3-94
3-125
-129
A-133
3-134
-146

U-152
.J--54

J-155
1-207

1-210M
8-210
B-211
1-212
3-212
1-214
3-2 14

219
P.-223

-224
-226
d-227
0-228
-231
H-231
P-234
-234M
H- 34

-235
P-237

Key-Line
Activity
pCi GRAM

582E00
361E02

-1 707E00
992E01

.410E01
524E-01
167E00

-7.015E00
6.1GOE-01

175E0O
826E01

-4 543E-01
-1.251E00

603E-02
310E02

-3. 834E01
-5 124E00

020E-02
-1 104E00
-1 171E00
-4 545EO0
-1 577E00
-1 646E01
-7 145E00

272E00
858E00
619E00
801E01

-2 02.7E00
3.187E01

651E01
468E00
511E01

At/MDf

0.415
125.234

5.86211
863

317 67J
5.76I

453.391

Act/MIJ1

352k
0.5381

-0 632
0.32
2.22
0.04

174
-0.3 0.8

.059

355
3.106

-0.17
-0.18
0.01 2T

19.29
-0.48_
-0.294--

0.0081
-0.2441
-0.218
-0 129
-0.033
-0.391
-0 159__

0.563
0.350
0.04
7.555

-0.382
O95

2.002
0.135
3.113

K.L Act error
Ided

055E01
956E02
652E00
393E01
155E01
641E00

.069E01
359E01
920EO0
047E00
288E01
518E00
073E00
363EO0
04 OE01
843E01
038E01
374E00
677E00
147E00
055E01

2.776E01
762E01
131E01
692E00
500E00
056E01

1.054EO1
388E00
990E02
582E01
350E00
448E00

MDA

pci /GRAM

869E01
959E02
699E00
126E01
534E01

6.300E0O
264E01

2.276E01
1.053E01

941E00
232E0
576E00
908E00

3.725E00
.307E01
874E01
743E01

3.754E00
.521EO0
362E00
518E01
812E01
215E01

.497E01

.468E01
103E01
937E01
033E01
304E00
344E02
324E01
087E01
065E00

MDA error

722E00
974E02

643E-ol
393EO1
505E00
541E00
824E00
959E00
263E00
235E-01

3.303E00
049E-01
497E00

.432E00
213E00
962E01
660E00
414E00
092E-01
098E00
328E01
893E01
591E01
375E01
513E00

.079E-fOO

115E01
109E00
653E00
218EO1
825EO0
a66E00
164E00



7.46
4.61

13 56

12 .66

48.50
99.70
79.60
19.70

89

Not Found
Not Found
Not Found
Not Found
Not Found
Not Found
Not Found

1.000E41 138.91

Not Found
Not Found
Not Found
Not Found

1.000E41 91.18

OOii2

1ected Report
p1e ID 0009041-01

Half-Life
RatioHalf-life

60.14D

78.20H

Page
Acquisition date 1l-SEP-2000140727

Abundances Found 100.00

Activity 2-Sigma
Energy %Abund pCi/GRAM %Error
3549 6.49 1.733E19 15.64

13.10
88 .00

12 .96

1.000E41 11.12

Not Found
1059.31 49.72

228.16
Abundances Found

13.16D 262.28 153.22
163.89
176.55
273.65
340.57
818.50

1048.07
1235.34

Abundances Found

1ide
125

E-132

S-136

-140

44

1227

31

12.79D 269.89

Abundances

363.OOD 9.51

Abundances

3.28E04Y 0.00

04E08Y

Rejected.by
Decay

Decay Abun

DecayAbun

-DecayAbun

DecayAbun

162.64
304.84
423 .70

537.32
Found

476.78
618.01
696.49

Found

50.10
236.00
256.20

Found

6.70
4.50
3.20
2.00

25.00
60.39

42.00
98.60
99.49
17.49

8.40
11.50
6.30

32.06

14.70
6.40

69.67

3.580E03 115.54

Not Found
Not Found

Abundances

o.bÔ 25.64
84.21

Keyline

Abundances Found

4.163E02 11.12 Abun
Not Found
Not Found

7.801E01 13.51 Abun
Not Found
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992 1909

17 4835 4195 1180 2211. 4486 5837 1479 1446

rI25
2496 3472 16381 970 1146 1392 2942 6784

33 1984 1072 1178 2366 1948 1297 1332 .1484

41 1859 2217 2449 27Q 2780 3005 3561 511949 7013 7306 682.6 6489 6487 6305. 6572 6828
I57 7018 104.11 85702 56619 1570 687 674 660

65 666 677 678 713 652 630 647 670
73 705 657 712 722 708 704 687 644
81 695 649 644 709 680 611 877 1467
89 750 675 646 636 629. 67.l 638 631

97 626 631 699 657 608 670 681 606

05 612 620 666 620 619 626 688 733

13 649 .692 691 666 699 717 647 687

21 679 654 660 699 672 658 697 678

129 661 639 641 673 64.8 653 668 662
I37

652 625 632 642 656 660 665 657

45 .1 620 626 650 623 696 657 708 688

153 613 630 667 640 604 614 597 615

61
602 666 623 655 595 620 628 601

69 635 636 586 660 585 57.1 610 608

77 611 600 658 632 626 70.5 703 716

85 739 772 815 728 80.0 842 790 787
93 787 772 744 765 734 74.2 818 733..--

01 728 716 763 710 710 723 70.4 735

209 711 772 691 691 663 697 755 746

I17
731 71-8 711 674 696 714 740 694

25 716 704 673 632 677 651 680 660

233 645 701- 706 702 679 671 .64.6 652

41
673 641 612 641 651 592 599 578

49 596 604 604 587 567 621 632 600

57 5.80 576 580 587 561 589 568 541

265 554 576 556 562 575 577 574 540

73 545 598 549 532 527 53.8 551. 559

81 533 541 529 520. 529- 505 553 512

289 559 533 496 515 517 538 549. 522

97 503 532 562 532 509 541 525 535 --

05 529 499 511 502 491 549 518 459

313 504 502 437 519 493 515 466 490

21
481 517 505 494 442 496 507 49.1

29 476 488 466 514 487 492 457 492

37 49 493 506 505 478 512 482 477

345 499 522 467 499 483 448 479 473

I53 498 483 492 462 474 521 499 501

61 500 472 443 485 483 462 477 473

369 477 466 460 520 468 439 504 485

377 521 484 492 448 442 504 518 494
85 468 490 521 485 490 490 491 468

393 483 512 505 532 486 509 494 517

401 514 427 526 472 522 452 495 495

09 510 513 496 537 506 541 479 474

417 518 491 520 544 525 482 526 550

425 558 504 538 542 542 496 494



433 510 565 512 517 545 517 554 559
441 544 529 621 615 583 514 595 582
449 590 610 570 556 594 596 579 578
457 583 580 623 588 589 624 652 584
465 580 646 603 656 536 601 604 604
473 593 601 587 583 503 481 487 480
481 424 448 415 400 360 369 383 402
489 418 386 366 386 400 362 37 381
497 375 333 346 352 332 359 340 352
505 362 327 310 304 30.7 323 345 315
513 321 330 311 315 295 292 291 303 -i

521 289 287 290 254 283 266 275 274
529 289 273 260 248 221 25.0 247 303
53.7 255 230 242 251 246 245 227 246
545 217 236 236 235 209 237 198 243
553 215 207 217 199 199 214 216 218
561 216 184 200 .190 222 194 205 204
569 205 203 200 196 225 219 189 203
577 202 211 207 181 203 188 193. 196
585 215 190 190 211 21O 196 211 183
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601 191 213 186 214 189 179 164 174
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633 175 177 165 195 169 165 181 175
641 175 185 177 171 177 184 184 167
649 177 187 204 206 191 172 197 214
657 199 205 369 5608 25407 14181 996 142

665 129 142 130 144 132 132 127 143
673 122 119 129 120 127 117 125 127
.681 133 134 99 125 134 105 115 113
689 108 106 121 123.. 115 122 135 110
697 136 101 123 155 .96 114 127 123

705 128 118 .128 124 113 93 138 128
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721 132 124 137 114. 111 139 111 118
729 135 138 133 110 134 122 112 108
737 112 141 115 127 110 113 144 120
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753 143 136 128 132 131 123 130 120
761 116 134 148 122 130 120 139 122

769 127 131 146 138 12.7 112 121 139
777 128 131 135 125 118 123 127 129
785 149 156 156 128 140 135 127 137
793 133 140 141 126 12.9 134 134 124
801 128 157 113 139 123 150 125 138
809 121 125 142 159 154 131 139 145
817 134 118 115 152 169 145 142 146
825 151 130 121 152 129 117 145 140
833 150 144 151 148 138 140 154 139
841 137 150 153 148 161 165 141 141
849 148 138 156 148 136 149 149 154
857 156 152 149 137 136 168 124 140
865 169 133 175 146 157 161 130 142
873 143 155 170 158 164 151 145 145
881 144 149 166 165 158 168 156 145
889 178 185 181 184 160 169 155 142

897 157 164 189 170 178 157 151 154

905 163 166 142 172 173 176 155
OO11



177 174 179 179 151 184 187 197
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6l
188 183 184 144 159 164 162 157
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r85
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25 131 133 141 129 107 130 130 144

1033 124 150 137 139 132 140 137 140

41
124 153 124 120 138 140 125 152

49 119. 138 130 118 144 .120 122 153

57 118 125 174 103 142 134 108 125

65 126 161 133 146 130 135 117 125
73 123 138 125 154 127 137 141 144

81 151 137 142 122 128 140 123. 125

j089 157 141 129 129 120 109 131 119

97 144 125 134 126 140 152 133 119

05 140 134 132 130 124 153 142 141

1113 143 131 134 136 117 119 108 116

21 104 104 97 106 112 91 86 87

29 92 89 90 85 90 74 .83 87
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45 82 77 92 82 66 69 73 81

53 90 76 80 64 80 73 72 76
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L169 83 125 1009 4979 5370 1241 117 71
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20 13 26 16 24 23 15 24

1329 44 632 3520 5024 1745 150 21 1237 11

13

53 10 11 15 10
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69 12
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385 10
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ample ID 0009041-02
Page 1.1

Acquisition date 11-SEP-200.0 140635

ii-SEP-2000 000000 Acquisition date

0009041-02 Sample Quantity
SOIL. Sample Geometry
GEl Detector Geometry

010000.00 Elapsed real time
End channel

3.00000 Gaussian

Area Bkgnd FWHM Channel

O123

T.X/VTv1S Peak Search Report Generated ii-SEP-2000 150648.63

nfiguration DKA100
rialyses by PEAK V16 .9 ENBACK Vi PEAKEFF V2 .2

lient ID BLANK

position Date

imple Date

ample ID

imple type
tector name

lapsed live time
tart channel

nsitivity
ritical level No
st-NID Peak Search Report

Energy

76.47
240.24
319.14
336.22
353.07
511.42
583.08
729.98
898.49
961.58
987.45

1039.86
1156.47
1172.26
1762.48
2613.44

22

16
18

56

51

17

27

16

16

10

15

10

10

140635
00000E02 GRAM

SJARB
010000.27 0.06

4096
15.00000

Fit Nuclides

7.56E00 RA-224
1.09E00 CR-Si
1.42E00
1.81E00

87E-0l
1.37E00 TL-208

OSE00
3.59E-01
5.24E-01

l.04E00
7.41E-02

l.37E-01 TL-208

302
106

2.7

43

58

16

11

10

11

.9

11.36
91

3.59
64

9.94
.77

2.37
8.67

13

92

29

4.29
4.54
2.50

.98

64

75.94
239.92
318 91

336.00
352.8.7

511.39
583 11

730 .14

898.77
961 90

987.78
1040.22
1156. 89

1172 .69

1763 .03

2613 .68

Left

69

234

316

330

346

506
.579

726

894

958

983

1037
1154

1169
1758
2608

Pw %Err

16365.7
11275.7

7103 .8

11 52.8

15 72.3

11162

7172 .3

10 58.6
85.1

65.5

8115.4
76.2

73.0

6111 .3

66.2

9254.7



mary of Nuclide Activity
pie ID 0009041-02

lide H1ifŁ Decay
27.70D 1.02

Grand Total Activity 9.2l5E01 9.261E-01

gs Keyline not found

Manually edited

Page
Acquisition date 11-SEP-2000 140635

Decay Corr 2-Sigma
2-Sigma Error %Error Flags

3.199E-01 106.43

Manually accepted
Nuclide specific abn limit

00124

tal
number of lines in spectrum

rnber of unidentified lines
Number of lines tentatively identified by NID

lide Type ACTIVATION.

16

43.75%

.Wtd Mean Wtd Mean
Uncorrected Decay Corr

pCi/GRAM pCi/GRAM
2.960E-01 3.006E-01

tüclide

lide
208

224

Total Activity 2.960E-01

Type NATURAL
.Wd Mean

UnàbrrØcted
Hlife Decay pCi/GRAM

1.4lEl0Y 6.376E-02
l.41E1OY 1.00 5.618E-01

Total Activity 6. 255E-01

.3 006E-Ol

Wtd Mean

Decay Corr

pCi/GRAM
.6.376E-O2

618E-0l

255E-01

Decay Corr

2-Sigma Error
9.134E0
15 55E-01

2-Sigma
%Error Flags

143.25
276.77



iclide Type ACTIVATION

ucl ide Type NATURAL

iclide Energy
L-208 583.14

860.37
2614 .66

uc1id Line Activity Report
ample ID 0009041-02

uclide Energy
-51 320.08

%Abn %Eff
953 4.768E00

Page
Acquisition date 11-SEP-2000 1406351L

Uncorrected Decay Corr 2-Sigma
pCi/GRAM pCi/GRAM %Error Status
2.960E-01 3.006E-01 106.43 OK

Final Mean for Valid Peaks 3.006E-01/- 3.199E01 106.43%

%Abn
30 .22
4.48

35 85

Final Mean for

Uncorrected Decay Corr 2-Sigma
%Eff pCi/GRAM pCi/GRAM %Error Status

3.243E00 6.541E02 6.541E-02 172.97 OK
2.308E0O ----- Line Not Found -v--- Absent
l.079E00 6.068E-02 6.068E-02 255.12 OK

Valid Peaks 6.376E-02/- 9.134E-02 143.25%

.14

-224 240.98 395 5.345E00 5.618E-01 5.618E-01 276.77 OK

Final Mean for Valid Peaks 5.618E-01/- i..555E00 276.7.7%

lag Keyline

00125



8.4

.518E-01

.456E00
3.969E-02

173E-02
795E-02

.035E-02

564E-02
.910E-02

.45E-01
.479E-02

.505E-02

344E01
911E-02
725E-02
652E-02
141E-02
O1OE-O1

.323E-02

.102E-01
620E-02

1345E-O1

937E00
179E-02
144E-02
543E02

.357E-02

000E00
169E-01
901E-01
013E-01
000E00
134E-02
209E-02
774E-02
688E-02
370E-02
686E-01

MDA

pCi

MDA

pCi/GRAI4

5.202E03
587E-02

.406E-0I

9.234E-01
I.877Ei-O1

.O1BE_02

7.498E-02
269E-02

.447E-01

.249E-02

503E-01
682E-01

.025E-01

212E-01
.422E01
066E-O1
662E-02
446E-02
917E- 02

313E-0.
079E-0
551E03
277E-02

.263E-01
603E00

.949E02

..068E-02

.493.E-02

152E-02

209E-02
197E-01

1.609E-01
828E-01
349E-02
751E-02
079E-02
078E-01
069E-01
089E02
311E00

MDA error Act/MDA

-0.295
-0.242
-0 362
-0.141
0.016
0.333
0.244
0.10.6

0.214
0.387---

0.281
-0 3.04

501
0.432
1.600
1.600
0.503

-0.209
0.129

706

-0 328
-0 228
0.055

-3. 529
-0.411
-0.114
-0.454
-0.460
0.000
0.278

-3.512
-0.120

000
0.089

-0.701
0.369
0.087

-0.517
0.043

OO12i

Acquisition date
Page

ii-SEP-2000 06 35

MDA error Act/MDAAct error

199E01
134E-02

.555E00

Act error

631E-01
181E-01

.464E00
3089E-02
3.523E-01

0.534
0.292
0.38.4

med Activity-MDA Report
le ID. 0009041-02

1- Identified Nuclides

Activity
ide pCi/GRAM

L51 3.006E-01
08 37 6E- 02

24 5.618E-O1

Non-Identified Nuclides

Key-Line
Activity K.L

ide pCi/RAN Ided

-1.536E-01
-1..594E-Q2
-5 0.87E-02

-40 -1.299E-O1

jl
2.933E-01
2.667E-Q2
1.830E-02Z

68 9E- 03

102E- 02

3.I90E02
I-65 4.224E-02

rL7
-2.794E-O2

3-83 5.229E-02

85

94
-1.346E-T02

95 1.021E-02
95M

-3.428E-02
-1.491E-01

103 -1.432E-02
.J-1O6 -3.430E-02

iO9. -5659E00
11OM -2.859E-02
13 -1035E-02

123M 3.404E-02
124 -3.288E-02

B-125 6.11OE-02
126 -5.651E-01
127 -2.195E-02

-129 0.000E00
31 6.032E03
132 -4.966E-02
133 3.976E-02

-133 9.263E-03

134 -3.666E-02
35

1.002E-01
989E-03

.336E02
9.45OE02

7.741E-03
828E-02

7.013E-03
416 -02

172E
1.360E-02.-

074E-0
244oE-o2
2.620E-02
4.245E00

673E-03
236E-03
559E-03
994E-.02

1.114E-02

9.809E-02
3.714E-01

603E-03
1.962E-02
1.852E-02
9.332E-03

9.176E-03



Dmbined Act ivity-MDA Report
-irnple ID 0009041-02

Non-Identified Nuclides

continued Page
Acquisition date 11-SEP-20OO 140635

U0 12

ii

Key-Line -1

Activity K.L Act error MDA MDA error Act/MDA
iclide pCi/GRAM Ided pCi/GRAM

S-136 3.522E02 5.023E-02 1.005E-01 911E3 0.351
S137 -37o3E-o2 4.598E-02 7.505E-02 6.936E-03 -0.493
-139 5.746E-02 4.786E-02 8.623E-02 .2..13OE.-.02 0.666
A-140 .3.866E-02 1.318E01 2.489E-01 8.959E02 0.155
A-140 -1.965E-02 4.386E-02 7..843E-02 8419E-03 -0.250
-141 -.8.499E-02 8.453E-02 .1.345E-01 3.9.97E-02 -0.632
143 3.100E02 1.104E-01 2.006E-O1 4.692E02 0.155
E-144 -8.427E-02 3.118E-01 5.410E-01 1.330E-01 -0.156
4144 -1.599E-02 4.2Q1E-02 7.282E-02 6.8.10E-O3 -0.220._
4-145 0.000E-F00 Q.000E0O 3.951E-03 2.555.E-o3 0.000--
M-146 -4.930E-02 8.175E-02 1.374E-O1 21E-O2 -0.359
0-147 2.496E-02 2.424E-01 4..517E-O 7..577E-02 0.055
4-149 8.495E-O1 1.233EOQ 2.305EOO 5.41-6E-0 .0.369

J-152 2.623E-01 2.948E-01 6.620E-O1 7.8.i7E-02 0.396
U-154 -4.4-85E-02 L.048E-01 1.854E-0i 1.685E-.02 -0.242
J-155 -7.195E-01 2.337E-01 1.947E-01 4.231E-02 -3.695
3-203 1.777E-O2 4.154E-02 7.652E-02 1.812E-02 0.232
1-207 2.214E-02 3.856E-02 7.411E-02 i.103E-02 0.299
I-210M -2.399E-O2 7.260E-02 1.256E-01 2.992EO2 -0.191-
3-210 -7.072E-01 1..899E01 3.447E-02 2.423E-O3 -20.519
B-211 -3.757E-O1 1.067E0.0 1.856E00 3.934EO1 -0.202
1-212 1.288E-O1 3.983E-O1 6.876E-0i 6.497E-02 0.187
3-212 4.598E-02 9.026E-02 i.696E-01 4.Q86E-02 0.271
1-214 2.698E-02 8.741E-02 iL.697E-0i 2.148E-02 0.159
B-214 2.271E-O1 1.723E-r0i 1.791E-0i 4.O12E-02 1.268
r-219 7.000E-03 4.860E-01 8.800E-01 1.873E-01 0.008
-223 -2.487E-02 9.539E-O1 1.278E00 2.928E-01 -0.019
l-226 1.240E-O1 l.358E00 2.535EO0 4.679EOO 0.04.9

H-227 5.016E-01 3.956E-01 6.515E-01 1.572E-01 0.770..
-228 6.619E-03 1.482E-01 2.795E-0i 2.700E-02 .0.024.i

A.-231 -7.90.6E-02 1.456E0O 2.588E00 6.017E-O1 -0.031
H-231 0.000E00 O000E00 1.832E-03 2.484E-05 0.000
-233 2.574E-02 9407E-02 1..528E-01 4.744E- 02 0.168
A-234 -1.106E-01 1.700E-O1 2.842E-01 6.978E-02 -0.389
-234M -1.027E00 4.613E-f0.0 8.729E00 8.298E-01 -0.118

-6.285E-01 8.450E-01 1.554E00 1.802E-01 -0.404
-235 -8246E-02 3.548E-01 6.216E-01 1.803E-01 -0.133
P-237 -1.764E00 5.730E-01 4.774E-01 1.037E-01 -3.695
P-239 8.537E-02 1.843E-01 3.309E-O1 7.871E-02 0.258
M-241 -8.990E-02 7.171E02 1.162E-01 1.166E-02 -0773



Page
Acquisition date l1-SEP-2000 140635

Half-Life Activity 2-Sigma
Ratio Energy %Abund pCi/G1W4 Error

0.00 1173.22100.00 3.190E-02 111.71
1332.49 100.00 --- Not Found

%Abundances Found 50.00

0.01 898.02 93.40 5.865E-02 85.71
1836.01 99.38 --- Not Found

Abundances Found 48.45

lag

1602 OOY

II Keyline

0.00 295.21 19.19 --- Not Found ---i

351.92 37.19 2.271E-01 75.84
Abundances Found 65.96

Abun

1ected Report
ample ID 0009041-02

lide Half-life
J-60 5.27Y

TI

106 GOD

Rej ected by
Abun

Abun

OUi2



S
p

e
c

ru
m

T
it
le

0
K

A
1
0
0

S
a

m
p

i
T

it
l

B
L
A

N
K

S
ta

r
t

T
im

e
l1

S
E

P
2
0
0
0

1
4
0
6

S
a
m

p
le

T
im

e
1
1
S

E
P

2
0
0
0

0
0
0
0

E
n
e
rg

y
O

ff
s
e
t

6
.2

8
3

2
0

E
0

1
R

e
a

l
T

im
e

0
1

0
0

0
0

2
7

S
a
m

p
le

ID
0
0
0
9
0
4
1
0
2

E
n
e
rg

y
S

lo
p

e
9

8
6

3
4

E
IJ

I

L
iv

e
T

im
e

0
1
0
0
0
0
.0

0
S

a
m

p
le

T
y
p
e

S
O

IL
E

n
e

rg
y

Q
u

a
d

3
.9

5
3

2
6

E
0

7

k
i

1
0 1

0

j
j

I
i

d
ii

I
i
I
f
l

I
i

C
I

.J -
J

5
0
0

1
0
0
0

1
5
0
0

2
5
0
0

2
0
0
0

E
n
e
rg

y
R

e
v

N
D

C
L

fl
H

a
ia

e
1
i

J
IH

f
l

3
5

0
0

4
0

0
0
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.mple ID 0009041-03 Acquisitiondate 11-SEP-2000 120326

..nfigurat ion

rialyses by
.ient ID

position Date

ample Date

Lmple ID

imple type
etector name

lapsed live time
channel

.nsitivity
ritical level

TH -234

NP-237
SN- 126

CD 109

AX/VMS Peak Search Report Generated 11-SEP-2000 130340.94DKA100SJARB 12975.CN
PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
SS-11

6-SEP-2000 000000
0009041-03
SOIL
GE4

010000.00

3.00000
No

Acquisition date 1l-SEP-2000 120326I
Sample Quantity 40012E02 GRAM

Sample Geometry
Detector Geometry SJARB

Elapsed real time 010002.08 0.1%
End channel 4096

Gaussian 15.00000

Nuclides

st-NID Peak Search Report

Energy Area Bkgnd FWHM Channel Left Pw %Err Fit

62.81 31 311 2.63 62.53 59 7200.5 3.55E00
76.52 694 477 3.20 76.24 71 11 14.0 5.19EOl
84.39 37 229 1.61 84.11 82 8131.4 4.21E00
87.14 40 256 1.61 86.85 82 .8126.9

92.38 54 325 2.85 9209 89 8127.7 6.66E00
128.16 41 222 2.44 127.86 125 8129.7 2..13E00
144.78 20 143 3.64 144.48 142 6204.7 2.OlEOO CE-141
234.50 20 43 1.77 234.16 233 12 95.1 1.26EOl NB-95M

239.05 315 84 1.95 238.72 233 12 15.6 PB-212

269.89 41 82 2.62 269.54 266 77.8 9.06E00
295.73 44 112 2.69 295.38 291 92.7 7.81E00 PB-2l4

308.20 20 83 2.23 307.84 304 7158.2 l.58E00
338.54 58 32 1.86 338.17 335 23 44.1 1.88E00 AC-228

352.21 144 37 1.82 351.83 335 23 20.9 PB-214

451.51 18 41 3.44 451.11 449 8126.8 1.46E00
510.88 28 36 2.36 510.46 507 99.2 7.60E00
583.60 47 65 2.26 583.15 580 67.9 3.72E00 TL-208

609.51 83 25 1.68 609.06 604 32 28.8 1.47E00 BI-214

632.67 17 25 2.72 632.22 604 32124.4

661.28 18 37 4.13 660.81 655 10138.2 1.63E00 CS137
794.91 14 22 3.59 794.40 792 6115.0 3.31E00
861.84 34 23 5.62 861.31 856 12 66.6 2.14E00 TL-208

911.36 39 33 3.08 910.83 906 11 65.5 1.27E00 AC-228

919.01 17 13 4.83 918.47 916 79.7 2.30E00
934.46 15 11 2.91 933.92 930 12101.1 1.42E00
939.18 .5 2.91 938.64 930 12127.9

963.21 23 16 2.66 962.66 957 17 72.9 l.82E00
968.80 35 16 2.67 968.25 957 17 53.9 AC-228

1052.00 20 13 6.53 1051.43 1047 10 76.1 1.07EO0
1119.45 40 12 6.38 1118.86 1113 12 461 8.65gol BI-214
1265.86 14 1.16 1265.24 1259 9199.3 2.41E00
1325.20 17 5.90 1324.55 1321 66.0 l.83E00
1440.97 11 5.74 1440.30 1437 59.2 7.02E-01

1460.73 163 2.16 1460.06 1454 12 18.3 1.74E00 K-40

I1

Ii

IL

00q



Peak Search Report continued Pa9e
ample ID 0009041-03 Acquisition date 11-SEP-2000 120326

Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

1729.78 12 4.70 1729.04 1725 81.5 9.23E-O1

1764.47 17 2.31 1763.73 1760 65.0 5.23E-Ol BI-214

2614.49 25 3.25 2613.58 2610 .7 45.5 l.23EO0 TL-208

00143



ummary of Nuclide Activity
imple ID 0009041-03

Page
Acquisition date 11-SEP-2000 120326

Total Activity 875FOl

Total Activity 1.388E-0l

875E01

007EO1

2-Sigma
%Error Flags

102 .35

Total Activity 660E00 675E00

11

Grand Total Activity 2.055E01

lags Keyline not found

Manually edited

2.082E01

Manually accepted
Nuclide specific abn limit

00141

Total number of lines in spectrum 37

Tumber of unidentified lines 15
lumber of lines tentatively identified by NID 22

uclide Type NATURAL

uclide
40
-208

3-212
-2l4
3-214

H-234

Hlife
28E09Y
41ElOY

.41E1OY
1602 OOY
1602 OOY
41E1OY
47E09Y

if

Decay
1.00
1.00

.00

1.00
1.00
1.00
1.00

Wtd Mean
Uncorrected

pci /GRAM
331E01
013E-01
264E00
269E-Ol
512E-Ol
047E00

.476E-01

wtd Mean
Decay Corr

pCi/GRAM
.331E0l
013EOl
264E00

.269EOl
512E-01
047E00

.476E-01

iclide Type ACTIVATION

2-Sigma
%Error Flags
21.43
38.77
40.95
27.03
42.59
35.16

200.86

uclide
3-95M

ii

Wtd Mean Wtd Mean
Uncorrected Decay Corr

Hilfe Decay pCi/GRAM pCi/GRAM
3.G1D 2.89 l.388E-01 4.007E-01

59.46%

Decay Corr

2-Sigma Error
285E01
107E-01
518E00
235E-01
199E-01
368E00

15 02E-01

Decay Corr

2-Sigma Error
102E-01

Decay Corr

2-Sigma Error
426E00
417E-01

12 81E-02
12 14E-02

139E-01

.xclide Type FISSION

it

iclide
-109

N-l26
3-137

.3-141

IP-237

Hl fe

464 OOD
OOE05Y
30 17Y
32 50D

14E06Y

Decay
1.01
1.00
1.00
1.13
1.00

Wtd Mean
Uncorrected

pci GRAM
1.087E00

091E-Ol
.245E-02
192E-02
190E-Ol

Wtd Mean

Decay Corr

pci /GRAM
096E00
091E-01

.248E-02

842E--02

3.190E-01

2-Sigma
%Error Flags

130.10
129 90

138.52
207.90
129.75



tide Line Activity Report
.mple ID 0009041-03

Uncorrected Decay Corr 2-Sigma
pci/GRAM pCi/GRAM %Error Status

i.331E01 1.331E01 21.43 QK

Final Meanfor.1Va1id .PØaks 1..331E0i/- 2..852E0O 21.43

r2
08 583 14 30 22 399E00 923E-01 923E-01 71 36

860.37 4.48 9.8ÔOE-01 4.149EOO 4.149E00 67.44

2614.66 3585 3.963E-01 9.615E-0l.9.615E-01 48.31.

Final Mean for 34ValidPeakS 8.013E-01i-/-.3.107E-01 38.77

238.63 44.60 2994EOO l.264E00 1.264E00 40.95

300.09 3.41 2.500E00 ----- Line Not Found

Final Mean for Valid Peaks 1.264E00/- 5.176E-01 40.95%

609.31 46.30 l.344E00 7.173E-01 7.173E-01 34.11

1120.29 15.10 7.727E-01 1.837E00 1.837E00 47.20

1764.49 15.80 5.268E-0 1.071E00 1.071E00 66.18

2204.22 4.98 4.454E-01 Line Not Found

Final Mean for Valid Peaks 8.269E-01/- 2.235E-01 27.03%

295.21 19.19
351.92 37.19

533E00
l89E00

858E-01
494E-01

4.858E-01 100.73
9.494E-0 44.54

OK
OK

Final Mean for Valid Peaks 7.512E-01/- 3.199E-01 42.59%

Final Mean for Valid Peaks 4.007E-01/- 4.102E-01 102.35%

00142

jude
Ulide

Page4
Acquisition date 11-SEP-2000 120326

Type NATURAL

Energy Abn %Eff
1460.81 10.67 6.144E-01

OK
OK
OK

.QK
Absent

OK
OK
OK

Absent

338.32
911 07

969 11

11.40
27.70
16.60

263E00
.303E-01

.8 797E-01

228

H--234

1ide

1ide95M

1.211E00 1.211E00 59.20 OK

8.138E-01 8.138E-01 66.33 OK

1.286E00 1.286E00 54.91 OK

Final Mean for Valid Peaks 1.047E00/- 3.679E-01 35.16%

63.29 3.80 5.863E00 7.476E-Ol 7.476E-01 200.86 OK

Final Mean for Valid Peaks 7.476E-01/- l.502E0O 200.86%

Type ACTIVATION
Uncorrected Decay Corr 2-Sigma

Energy %Abn %Eff pCi/GRAM pci/GRAM %Error

235.69 25.00 3.022E00 1.388E-01 4.007E-01 102.35
Status

OK



uclideLine Activity Report continued
Lrnple ID 0009041-03

Type FISSION

Energy %Abn
88.03 3.72

Final Mean for

87.57 3700
Final Mean for

661.65 85.12

Final Mean for

145.44 48.40

Final Mean for

86.50 12.60

Final Mean or

Lag Keyline

Page
Acquisition date 11-SEP-2000 120326

Uncorrected Decay Corr 2-Sigma
%Eff pCi/GRAM pci/GRAM %Error Status

5.336E00 1.087E00 1.096E00 130.10 OK

Valid Peaks 1.096E00/-1.426E00 130.10%

5..347E00 1.091E-01 1091E-01 129.90 OK

Valid Peaks 1091E-01/- i.417E-01 129.90%

1.247E00 9.245E-02 9.248E-02 138.52 OK

Valid Peaks 9.248E-02/- 1.281E01138.52%

4.187E00 5.192E-02 5.842E-02 207.90 OK

Valid Peaks 5.842E-02/- 1.214E-01207.90%

5.370E00 3.190E-01 3.190E-01 129.75 OK

Valid Peaks 3.190E-01-i-/- 4.139E-01 129.75%

if

001431

iclide

uclide
-109

-126

3-137

E- 141

-237

ii



1ined Activity-MDA Report Page .6

Irnple ID 0009041-03 Acquisition date 11-SEP-2000120326

--- Identified Nuclides ----

Activity Act error MDA MDAerroi Act/MDA

ide pCi/GRAM pCi/GAN

1.331E01 2.852E00 1.193E00 1.238E-01 11.153

5M 4.007E-01 4.I02E-01 9.383.E01 3.522E-01 0.427
-1O9 1..426E.0.0 814EOQ 5.169E-O1 0.604

26
1.09iE-O1 1.417E-O1 2.110.E-01 5.81.8E-02 0.5i7

37 9248E-O2 1.281E-01 1.360E-.01 1.261E-02 .0.680

-141 5.842E-02 1.214E-01 i.55E-.Q1 5.655E-.02 O.375
-208 8.013E01 3.107E-01 8.3.75E02 2.073

12 264E00 176E-01 840E-01 927E-02 870

14 8.269E-0i 2.235E-01 .2.408E-O1 4.311E-02 34.33
3-214 7.512E-01I 3.199E-01 2.270E-01 8.87.9E-02.. 3.309

28 1.047EO0 3.679E-.01 5.423E01 5.305E-02

34 7.476E-01 1..5.02E0.0 .1.699E00 2.066E-Oi 0.440

9-237 3.190E-01 4.139E-01 .6.166E-0i 1.654E-01 0.517

Non-Identified Nuclides ----

Key-Line .. ..

Activity K.L Act error MDA MDA error Act/MDA
lide pCi/GRAM Ided pci/GRAM

235E-01 938E-01 135E00 784E-01 373

22 8.964E04 7..658E-02 1.455E-01 1..340E-02 0.OOGc

R51 .-3020E-O1 5.361E-01 9.228E01 3.639E-.01 -0.327

54
-1.i12E-02 6.998E-02 I.276E-.01 1.2.46E-02 -0.087

57 -1.454EO2 4.990E02 7..493E02 2.283E-.02 -0.194.
-58 -5.640E-02 6.927E-02 1.138E-01 1.11OE-02 -0.4.96

.1.108E01 1.612E01 2.658E01 2.632E-02 -0.417

60 -8.O51E-O3 8.028E-02 ..1.478E-01 1.304E-02 -0.054

65 9.088E-02 1.794E.-O1 3.285E-01 3.013E-02 0.277.
-67 4.989E-01 9.313E-01 7.654E-01 1.042E00 0.6.5

E75 -3.312E-02 9.173E-02 I..333E-0.1 5.138E-02 -0.248

183 -3.540E-02 1.1T54E-oi 2.076E.-O1 6..64IE-02 -O.171-

R-85 2.408E01 1..75.7E0.1 .3.087EO1 9.219E.00 0.780
85 1.116E-01 8.142.E02 1.4.30E-01 4.27iE-02 0.780

2.030E-02 4.557E-02 1.178E-01 1.44IE-02 0..172

94 -8.312E.-02 .8.1883-02 1.0.753-01 1.053E-Q2 0.773

3-95 -3.202E-02 7.215E-02 1.265E-01 1.221E-.02 -0.25.3

1195 3.396E-02 1.3273-01 2.532E-.01 2.636E-02 0.134

J99 1.703E00 2.321E00 4.589E00 4.392E-01 0.371

LJ-103 -9.840E-03 6.372E-02 1.167E-01 3.902E-02 -0.084

-5.852E-02 6.247E-01 1.14SE00 2.175E-01 -0.051

11OM 3.145E-03 7.874E-02 1.3163-01 1.309E-02 0.024

-113 8.966E-03 7.764E-02 1.4523-01 5.544E-02 0.062

23M
-1.486E-Q2 5.4853-02 8.927E-02 2.9653-02 -0.166

124 -1.420E-02 7.639E-02 1.2333-01 2.329E-02 -0.115

25 -3.271E-01 5.OO1E-01 8.1973-01 8.1.39E.-02 -0.399

B-125 2.263E-01 1.8073-01 3.382E-01 1.236E-01 0.669

El
127 -3.140E-01 4.720E-01 8.031E-01 7.518E-02 -0.391

29 1.879E-01 4.134E-01 7.21SE-01 7.0863-02 0.260

-131 -1.472E-02 9.O1OE-02 1.647E-01 6.406E-02 -0.089

00144



mbined Activity-MDA Report continued
tmple ID 0009041-03 Acquisition date

Page 71
11-SEP-2000 120326

Key-Line
Activity

pCi/GRAM

-5 202E-02
012E-02
543E00

.418E-03
-4 459E-02
3.226E-02

127E-01
-3 112E-01

835E00
870E-OI

-2 839E-02
.363E-02
020E-03
851E-01
613E00
033E-02

-3 .406E-03
1.304E-01

762E-02
-8 .226E-03
-1 017E-0i

.940E01
-1 .272E00

367E-01
785E-01

-2 768E-02
22OEOl
828E00
425E00
575E00
511E-02

-5 863E-02
725E-02
931E00
377E-Ol
591E-01
802E-02

K.L Act errbr
Ided

866E-01
.027E-02

229EO0
109E-02
29IE-01

5.828E-02
iSSE- 01

622E-01
096E0.0

.229E-01
..751E-02

1.405E-01
.227E-01
906E-01
337E00
377E-01
138E-01

1.691E-01
623E02

6.961E-02
320E-01

.644E-01
854E00

6.359E-01
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