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- Mark Bittner, RG

GreenPark Ranch, LLC. ) Rancho Simi Property
Seal Beach, Califomnia . ) " Simi Valley, Califomia

This report, including all related activities, was prepared and/or conducted by Harding ESE under
the direct supervision of John Kim, Chief Engineer and Certified Environmental Manager (CEM),
for the exclusive use of the client as it pertains to the Rancho Simi Property (APN 6850-130-
180). Our professional services have been performed using that degree of care and skill ordinarily
exercised under similar circumstances by other hydrogeologists and engineers practicing in this
field. No other warranty, expressed or implied is made as to the professional advice in this report.
Any use of or reliance on these reports by a third party shall be at such a party’s sole risk.

Harding ESE can offer no assurances and assumes no responsibility for site conditions or -
activities outside the scope of the inquiry requested by the client as outlined in this document. It
should be understood that Harding ESE has relied on the accuracy of documents, oral ‘
information, and other material and information provided by the client and other associated

. parties. It is recognized that regulatory requirements may change, including the revision of
- suggested cleanup levels, which could necessitate a review of the discussion, findings,

recommendations or conclusions of this report. Any subsequent modification, revision, or

verification of this report must be provided in writing by Harding ESE.

REPORT PREPARED BY:

John Klm, CEM
~Chief Engineer -

REVIEWED & APPROVED BY: '

L~

Chief Geologist

Date: November 3, 2000

Harding ESE Project #:  660033.0500
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1.0 INTRODUCTION AND PROJECT OBJECTIVE

o ey

[N s

This final report is being submitted by Harding ESE to GreenPark Ranch, LLC (GreenPark).
Specifically, this report provides results of a limited soil sampling site investigation activities
performed at the Rancho 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

O |

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

e ey
| |

*to the site. Results of the investigation would determine if further site investigation is necessary

for the subjéct site.

|
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2.0 SITE INFORMATION

2.1  SITE LOCATION AND DESCRIPTION
The Property consists of approxinately 720 acres within Sections 27, 35, and 36, Township 2

North, Range 18 West in Simi Valley, Ventura County, California (Figure 1). The Property is

“ bounded by the Runkle Ranch property on the north, the Rocketdyne Santa Susana Field

Laboratory (Rocketdyne) facility on the east, and vacant lands on the south and west boundaries.

The Rocketdyne facility was uséd 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 of topographic maps has shown
that there s a potential for surface water run -off from the Rocketdyne facility to flow through the
northeast portion of the Property. The Property itselfis 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 1in elevation from 1,400 to 2,000 feet above

mean sea level (msl). The Property’s 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 a thick sequence of marine sedimentary rocks that range from Upper
Cretaceous to Lower Tertiary in age (Dibblee, 1982). These rocks are composed of
predominately clastic marine shales and sandstones with some conglom erate. The oldest unit is

the Cretaceous Chatsworth Formation, which consists of a 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

Susana Formation; Llajas Formation; and the non-marine Sespe Formation. This Tertiaryv

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

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

- F:\WP51\JSK\GREENPARK\SIMIVAL\SCLRPT : Harding ESE
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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. Itis not known whether these rocks

were uplifted along a 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 ]NFORMATION

Arcr—y
Faiiig]

Based on limited information provxded 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
a concem that dperations conducted at the facility may have impacted on -site soils, based on

surface run-off transporting radionuclides to the Property. Based on this concern, GreenPark

-

retained Harding ESE to conduct a 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
Rocketdjne 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.

Prev1ous detailed site 1nvest10at10n performed w1thm the adjacent property to the north (Runkle
' Ranch) for these radlonuchdes of concern (F oster Wheeler 1999),  concluded that the

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

i

_to be insignificant. In addition, the study also co_ncluded that the three radionuclides together

would not cause a dosein excess of the 15 mrem/year limit. Based on these findings, a

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

o of concern.

% 4 . 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

. Property. These limited discrete sample locations 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 conductedin
accordance with the Multi-Agency Radiation Survey and Site Investigation Manual (MARS SIM)
methodology. MARSSIM is a set of guidelines used to identify a statistical approach to evaluate
potential radionuclide contamination in soils. This guideline usually requires that a significant

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

limited investigation.

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

‘three of which were located outside of the Property boundary again, at GreenPark’s discretion.

The locations of these seventeen soil samples (SS-1 to SS-17) are depicted in Figure 2.

3.2  SITE INVESTIGATION FIELD ACTIVITIES

On September 6, 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 2.

At each sampling location, a hand spade was used to dig down approximately 6 inches below
ground surface. The soil sample was then collected and placed into an 8 -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

- 4- _
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decontaminated by first washing the spade with non—phdsphate soap followed by a double tap
water rinse, and a final rinse with distilled water. Ata sampling location in which a duplicate
sample was collected, an apprepriate amount of sample was first placed in a stainless steel bowl
and mixed together, prior to placement into the appropriate oﬁginal and duplicate sample

containers.

Upon conclusion of the sampling program, a total of 17 orginal soil samples were collected,

which were given the following Sample identifications; SS-1 through SS-17. In addition, Harding _
ESE collected duplicate samples atlocations 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 a transport box for shipment

to the analytical laboratory with approprate chain-of-custody.

33  SOIL SAMPLE ANALYTICAL PARAMETERS
Based on the above soil investigation program including field QA/Q.C sampling, a total of 19 soil

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

following radionuclides:

. strontium-90 (EIChroM Method SRWO01);
.+ cesium-137 (Method LANL ER-130 Modified); and
. tritium (Method LANL ER-210). -

Per GreenPark’s request, an accelerated 14-day analytical turnaround time was requested from

the laboratory for all of the samples submitted.

F:\WP51 \JSK\GREENPARK\SIMIVAL\SCLRPT . Harding ESE
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4.0 INVESTIGATION RESULTS

41  SOIL SAMPLE ANALYTICAL RESULTS

Review of the applicabie radionuciides results (Table 1) indicated that the concentrations of
tritium in all of the samples collected were below the minimum detectable activity (MDA). In

addition, the concentrations of cesium-137 in all of the samples, except SS-1, were also below the

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

10.077 pCi/g. In terms of strontium-90 results, six of the seventeen origix_la] saroples 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 QA/QC data, and chain-of-

| custody documentatlon is provided in Appendtx A.

42  SOIL DATA INTERPRETATION | |
" Review of the soil sample analytical results (Section 4.1) indicated 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 dﬁdng the investigation of the Runkle Ranch property (Foster Wheeler, 1999). The

'DCGLs calculations were based on an annual dose of radiation of 15 mrem/year, which is

- regarded to be an acceptable conservative level proposed by EPA in 1993, that is proteotive of

human health and the environment. Applying the annual doseinto the U.S. Department of Energy
(DOE) Residual Radioactive (RESRAD) material guideline computer program for the
radlonuchdes of concern resulted in DCGLs of 2.867 pC1/g and 1.23 p C1/g, for cesium-137 and

stront1um-90 respectwely

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--
F:\WP51 JSK\GREENPARK\SIMIVAL\SCL.RPT ‘ ' Harding ESE



o

) i

i
i
i3
&

GreenPark Ranch, LLC. ’ Rancho Simi Property
Seal Beach, California . ’ o Simi Valley, Califomia .

would provide good indication that the soil is considered not to be contaminated with cesium -
137. However, the concentrations of strontium-90 in samples SS-3, SS-5, §5-6, and SS-§, (fou_r
out of seventeen samples) exceeded the DCGL (See Table 1). Normally the ratio of the
exceedence (negatives) and the non-exceedences (positives) would have been compared to the
calculated criticai value. However, because insufficient amount of random samples were

collected, per GreenPark’s instructions, the critical value could not be pro perly calculated. The

A critical value calculated for the Runkle Ranch property, based on the 'collectjon of 58 random

samples, was 38 (Foster Wheéler, 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 orginal 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 a good

indication that the siteis not contaminated with strontium -90. However, Harding ESE cannot

‘make a 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 only pattern 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 2).
However, there is no definitive conclusion that run-off from the Rocketdyne facility may bave

impacted these locations.

" F:\WP51\JSK\GREENPARK\SIMIVAL\SCLRPT Harding ESE
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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 positives (13)is 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 a definitive conclusion on the absence of

strontium-90 within the property, further systematic random soil sampling should be perform ed in
accordance with MARSSIM guidelines. o
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Dale Revised: 20 April 1999

: l I Work Order #
nternal L 09/19/00
¥
Thermo Retec | Chain of CUStOdy Analysis HOO003 - Level 4
i )
Oak Ridge Laboratory | Sample Matrix SO
S /| HP 2107270 ! St
ample i orage
C omments Fraction Detector Activity . Location
. D S E1.1
! E1.1
6 ! E1.1,
7 ! E1.1
8 i Et.1
9 i Et.1
10 E1.1
11 ] El.1
12 ! E1.1
i
i
. Location (circle one) i Technician Iitiafs}
M 1
Received by Sample Storage Rough Prep Prep Separations Count Room . ‘ q ’q } m
Relinquished by Sample Storage R Prep Prep Separations Count Room ' m \Jl/ q i m
Received by Sample Storage 6Rough Preg |) Prep Separations Count Room l / M S‘_ 7 - d)
y — — .
Relinquished by - Sample Storage ﬁoug?/ Prep Separalions Count Room ! / ,dd
\/ ) d
Received by Sample Storage Rough Prep Prep Separations Count Roonr” /f w?y\ q__
Relinquished by Sample Storage Rough Prep Prep Separations @ : M{‘K% ? Itp
. - -0?
Received by @ ge Rough Prep Prep Separations | Count Room :
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep . Separations Count Room
. . i
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
' : ) g ]
Received by * Sample Storage Rough Prep Prep Separations Count Room ;
Relinquished by Sample Slorage Rough Prep Prep Separations Count Room :
05007
i
5 -QCP-001 .
i3 Rev: 3

Printed:  09/07/00 2:28 PM




Internal

Work Order #

1 - Lab Deadline 09/1 9/00
i s H
Thermo Retec | Chain Qf CustOdy Analysis SrTOT - Level 4
Qak Ridge Laboratory | Sample Matrix | SO
Sample HP 2107270 Storage
C omme nts Fraction ' " Detector Activity - Location
4 : i Bty
5 . i Et.1
6 | : E11
7 i V E1.1
8 ; E1.1
9 : E1.1
10 . E1.1
11 : ) E1.1
12 H ) E1.1
i i
i
i
;
Location (circle one) Technlciah Initi: -
Received by Sample Storage Rough Prep Prep Separations Count Room N , L 1 Ci [ f{ %
! f .
Relinquished by . Sample Storage W Prep Separations Count Room N‘ﬂ I Dl / 9 /
N ’ZIL 224
l -
Received by Sample Storage Rough Prep Prep( ’§eparaﬁons ) Count Room
Rel;'nqulshed by Sample Storage Rough Prep Prep @ Count Room '
Received b Sample St Rough Pre P S ti t R M! L7
eceived by ample Storage p rep eparations 0 4 !
X ) /%ﬁ , § - [6 -D
Relinquished by Sample Storage Rough Prep Prep Separations @ ( & ! quL.__C_ .
N ]
. Received by @ple Storage | Rough Prep Prep . Separations Count Room i
Relinquished by Sample Storage Rough Prep Prep Separations Count Room l i
Received by Sample Storage Rough Prep . Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations . Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by - Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
. : ;
” -~
00093
-QCP-001
Rev: 3

Oate Revised: 20 April 1999

Prinled: 09/07/00 2:28 PM
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Work Order 2

Lab Deadline

00-09041

_ | | 09/19/00
]Thermo Retec Chain of Custody Analysis Gamma - Level 4
_ Oak Ridge Laboratory Sample Matnix SO
Sample HP 210/ 270 Storage
1 Comments Fraction Detector Activity Location
l s El.1
L2 5 Et.1
| ] [3A
7 Et.1
[l Report Cs137 8 Eid
C 9 E1.1
10 El1
11 Eil.1
! 12 E1.1
.
i : - Location (circle one) Techniclan Ipjtiafs\
] oL
Received by ‘Sample Storage Rough Prep Prep Separations Count Room* : m \fy { N / q [ ‘7 [w
— ?
Relinquished by Sample Storage Prep ~ Separations Count Room ; ,ﬁ L} q 8 @
Received by ) Safriple Storage Rough Prep Prep Separations ( ﬁ ) ( ‘ g S } _%_QD
Relinquished by Sample Storage Rough Prep Prep Sepm@ WI %{/
Received by (Séﬁm@ Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations . Count Room
Relinquished by ! .Sample Storage Rough Prep Prep Separations Count Room
Received by ; Sample Storage Rough Prep _Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
i
Received by . Sample Storage Rough Prep Prep Separations Count Roem
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
. §
g !
. 00005
%1{1 © QCP-001
gé Rev: 3 .
> Printed: 09/07/C0 2:28 PM

Date Revised: 20 April 1999



-gm, .m i i“ iy i

SECTION II

i

SAMPLE ACKNOWLEDGEMENT

00010



Wd 82:¢ 00/£0/60 -pajilid

. .0828-P¥2-209 xeg .
wov(lewIsIDwil '08Z6+FPZ-Z09 WY ULO[ iU SOWOD BJBP SE {|EWA ' Xed BLPPZTO8| T soeA toamﬂ_ uj m0|_ Q_Q EN.ML

. uni uer)  Josjuo lzor-e8p (598)  ixed
0826'p¥2-209] o4 0826-¥¥2-209 7] £890-184 Ammwv 19910A ’ omﬂmm o E.— w : -ﬂ
- (]

Z8L1-pbZ-Z00| 6I0n 264 -¥¥Z-209 03107
wodjrew3s IPwp] .
80058 ZV 'xiueoyd ) 80058 ZV 'Zjueoud

0L 4419945 WpP ‘N 2% OLL#103AS Wby ‘N 9Zp| -

0€8.¢ NL ‘oBpry yeo =

‘PY o10qiedg L09
Aiojesoqe abpiy qeo

L0°1¥060-00

353 383 ‘
wpy uyor eleq podey Wi uyor 99}0AU|
———— _ = - o T T e o
0 o o0 0 :0 0 _ 4] 0 0 ojo0fo|o 0|0} oO 0jo0}|01|6e 6|86 (soldwes yi uou) sishjeuy 1o siejoL
0 : |
) — .o - DT [T Cpr EE NIy S LR A B T L e e PN PR PR e —iram o] - - - . - - =
0 ! ! ! ; _
: R S A Y - . - ) S S DR IO )
4] . ' i !
. R ] ﬂ o e e e e e L . ;
H ! _ i i ! o - -l e S Sl aivind kiR e i - -
o b §
: ® ! ; : o - SO FR [ . | P
0 ; : . |
0 \ : P
.. T R U R S SN N IO R WSSOI FU SR SR
0 ! “ _ : ! m .
¢ : o | m i B TUTT [ o8 [ze000moc0 | T " BL'SS  Z1bp060-00
- R R ; cede e —_ e : S U
¢ P “ “ _ K3 0S| 0590 00/90/60 81-§8 “ F1-1$060-00
. | i I i - JR TR R S U P . — . e e+ | s e et e . i X
¢ i : ! _ g 0S| 8vi11700/80/60 L1-SS ' 01-45060-00
o T Vi3 0s [seiiboo/0i60 | T Te1'ss L 6071060700
| : ' o
c coo _ Vg Tos [esorooeoso | T T SL-SS | 80-4v060-00
177 7VETT T 08 ok odrgoreo | y1-8§ !

13 OS |Zvisooorgorea | T £1-SS ' 90-1¥060°00

113 0S "} sri80 00/80/60 | ZL-SS - S0-Iv060-00

qewweo] > | X i x| x xix!Ix]xjxix|xix

43 OS | 0}:80 00/90/60 L1-SS " o +$060°00

¥
: 1
X[ X, X xix:ix|x|x]x|x

o
jum |
s ]

| £0-+060-00

Pacloe siix]x]s]x|x]|x

'
[
f
i
i
i
H
!
1
i
T
'
1
1

1 20°b¥060-00

X
2 3
S 3

10+ 1706000

L

tous]=x1x,
€000H | > | >

ebeioys  * [xmew | eyeq eidweg al ey T Qlleuwiay)

0002/12/60 0002/1.2/60 000Z/61/60 | ] cot0ce00ss

sujjpeaq |BuJalu| . aujjpeeq qeq dsjgeiduies OM Wayd auieN 198(0ld

—\.vomO|cc .v —‘ .. |O|°°N\N.O\m¢ TR TILIINTE] ££0099 - B | as3

Y " skeq punoseuin) peynbay | paaeasy eied | edkl1dafoid 1T Qansenues [T - ‘slieNJua! i

paAla0Y eje(]

«
: 3 " ———
L 2 " B : s 2 - s e saiddy




‘ Thermo NUtech - Oak Ridge

El QUALITY CONTROL PROCEDURE : QCP-002
B . ' Rev.3; 06721/98
?l Title: Sample Receipt ) : N Page 6 of 8
. THERMO NUTECH - OAK RIDGE

l , , - SAMPLE RECEIPT CHECKLIST

»l | QCP-002-2

™" WORK ORDER # __ @@()90 41

] SAMPLE MATRIX/MATRICES - (CIRCLE ONE OR BOTH)

] | ; | - AQUEOUS @WON-AQUEO
| | (CIRCLE EITHER YES, NO, OR N/A)’
E. WERE SAMPLES: :

1) RECEIVED IN GOOD CONDITION? Y OR (B
l 2) IF AQUEOUS, PROPERLY PRESERVED Yy OrR N @»
WERE CHAIN OF CUSTODY SEALS:
|l 1) PRESENT ON OUTSIDE OF PACKAGE? & orR N
2) UNBROKEN ON OUTSIDE OF PACKAGE? . OrR N
i s PRESENT ON SAMPLES? & OR N
= 4) UNBROKEN ON SAMPLES? © or N
WAS CHAIN OF CUSTODY PRESENT UPON SAMPLE RECEIPT? (D orR N

IF ANY OF THE ABOVE ARE CIRCLED NO" A DISCREPANT SAMPLE RECEIPT REPORT :
(DSR) HAS BEEN ISSUED. ‘

Ml REMARKS: Shpmple SS-12  woea ool wwerdds. & conlami

aptu A0 P

'SIGNATURE:/{ &A«AL}L\ - . DATE: 9-7-00

“quality nuclear services”
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Thermo NUtech - Oak Ridge

QUALITY CONTROL PROCEDURE -

. itle: - Sample Receipt

- QCP-002
Rev.3; 08/21/98
Page 5of 8

THERMO NUTECH - OAK RIDGE
DISCREPANT SAMPLE RECEIPT REPORT

QCP-002-1

work oroer: Q-0 - O |
CUSTOMER: £ SE '

DATE RECEIVED: F-"7-00

MATRIX: So il

PROBLEM: Snm,',le SS- 1D, Gepon secoipt, waw baclcey.

MA&L&& box.

ACTION TAKEN: B0X 2camad. . %MM M ﬁwh,&;

'A 1o smothon (‘.m"fm/».w VPAM o\ma.zoum,o)

CLIENTCOMMENTS:

GLIENT NOTIFIEDYN ' DATE/NNITIALS: 9-"7-60 /443

|

Shipping-papers. not in order.
-Custody papers absent.

Analyses not specified.

Samples physically damaged.

Samples not adequately identified. -

Custody seals absent or broken.

Sample screen activity levels elevated. _

Amount of sample less than that required for analyses
Number of samples does not agree with chain-of-custody.
Identification of samples does not agree with chain-of-custody.
Sample analyses requested do not agree with paperwork
Other (describe).

| SIGNAT-L'JR_E:. }/ Lnmzto 91 fso

Date

‘quality nuclear services

”
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Smart Solutions, Positive Outcomes.
1 ' - + Nuclear Services
‘ ) A _ A Thermo Electron Company
» TNU-OR-13598 _ , ' 601 Scarboro Road
F' : ‘ " 0ak Ridge, TN 37830
! October 4, 2000 : {865) 481-0683 Phone

(865) 483-4621 Lab Fax -
John Kim : (865) 481-0121 Adm. Fax
: ’ . www.thermoretec.com
i ESE :
426 N. 44™ Street #110

Phoenix, AZ 85008

CASE NARRATIVE
Work Order # 00-09041-OR

1

SAMPLE RECEIPT

This work order contains nine soil samples received 09/07/00 These samples were analyzed fcr Tritium,
Stronnum 90 and by Gamma Spectroscopy.

CLIENT ID LABID CLIENT ID ‘ LABID

SS-11 | 00-09041-04 SS-16 00-09041-09
2 SS-12 00-09041-05 SS-17 , 00-09041-1
§ SS-13 00-09041-06 SS-18 A 00-09041-11i

SS-14 00-09041-07 SS-19 . 00-09041-12
g SS-15 - 00-0%041-08 -~ . '
= ANALYTICAL METHODS

Tritium-was performed by beta liquid scintillation using Method LANL ER-210 mocified. Strontium-90
was analyzed using EIChroM Methed SRW01 modified. Gamma Qpectroccopy was pericrmed 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 analysns There were no
problems associated with this analysis.

* W

STRONTIUM:90

w

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

plectmnt

00015
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SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES CONTINUED °

* GAMMA SPECTRAL ANALYSIS

At the client’s request, only 'Y’Cesium was reported from the gamma spectral analysis. The results were
all less than the respective sample specific detection limit. The normalized 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

I 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 above. 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.

S e e

SEREH

==
C 2
g~
[+V]
S
29
g:
SN
<

Date: 10/4/2000

Beorsd

K2
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SECTION IV

. . ANALYTICAL RESULTS SUMMARY
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CERTIFICATE OF CALIBRATION:
BETA STANDARD SOLUTION #A/86 REVIEWED

S5 Iitials P

Radionuclide H-3 Customer: THE H
Half Life: 12.35 + 0.1 years P.O.No.: 5108
Catalog No.: _ 7003 Reference Date: 15 Apr 99 12:00 PST.
Source No.: _ 660-25 Contained Radioactivity: 99.61 uCi (3686 kBq)
Description of Solution o

a. Mass of solution: 4.91974 grams in 5 mL flame sealed ampoule

b. Chemical form: Tritiated water ' :

c. Carrier content: , Not applicable

d. Density: 0.9982 ' . gram/m! @ 20°C.
Radioimpurities V

' None detected

Radioactive Daughters :
Noge

Radionuclide Concentration
20.25 pCi/gram

Method of Calibration

This source was prepared from a weighed aliquot of solution whose concentration in gCi/gram was
determined by a liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +3.0%

b. Random uncertainty in assay: +1.9%

¢. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidence level:. +3.6%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Leak Test(s) _
See reverse side for Leak Test(s) applied to this source.

Notes
1. IPL participates in an NIST measurement assurance program to establish and - maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

L U fbe

QUALITY CONTROL

2 Apr g9
Date Signed

.

ISOTOPE PRODUCTS LABORATORIES
ISOU N, KEYSTONE STREET

Bukpank, Canroryia 91504 0 0 U 2 1
818-843-7000  Fax 818-843-6168 |

IS OTOPE
PRODUCTS
LABORATORIES
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Thermo Retec

F

Title: Radioactive Reference Standards Solutions & Records

QUALITY CONTROL PROGRAM

QCP-009

THERMO NUTECH - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION
QCP-009-1-A Date 4/10/00 10:18
Solution Reference #[IPL 660-25 | Solution # H-5
Principal Radionuclide ' Half Life, Years Half Life, Days
3H 1.235E+01 [ 4511E+03]
Radionuclide of Interest °H Reference Date[ 4/15/99 15:0&
Parent Solution Conc. 2.21E+05|dpm/ml

Chemical Composition of Standard Solution

["H20 in water

Dilution Instructions:

Vol. Parent Solution:
Total Activity:
Final Volume:

NOTES:

Dilution Solvent Used {Triium-free water |

- SECONDARY VOLUMETRIC DILUTION

65.0000

1.4372E+07

1000.00

mi

dpm Final Activity Concentration:| 1.4372E+04]dpm/mi.
ml

Expiration Date:[ April 10, 2002 |

Diluted B > Date: 4/10/00 10:18
Verified & Apprbved By I\)\ ;N\, ,\¢\ - Date: 4—#[ Ll
Qc Approval Mok, 2. FAolle Date: « //‘0 / 0O
7 7

- 03022




|| | QA REVIEWES o TTEICATE OF CALIBRATION
pae ey 75 i Ao\ A 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 1 1993 12:00 PST.
Source No.: 435-104-1 Contained Radioactivity: (Sr-90) 0.984 4Ci.

Contained Radioactivity: (Sr-90) 36.4 kBg.
Description of Solution

a. Mass of solution: . 4 5.0021g (in a SmL Flame Sealed Ampoule)

b. Chemical form: SrCi2in 0.1IN HCI

c. Carrier content: None Added

d. Density: : 0.9996 g/ml @ 20°C.
Radioimpurities ~ : None detected
o Radioactive Daughters _ A

Y-90 daughter in equilibrium
| Radionuclide Concentration A
. : 0.1967 ) KCi/g.
Method of Calibration

The source was prepared from a weighed aliquot of solution whose concentration in uCi/gram was
determined by a liquid scintillation counter. '

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +2.1%
b. Random uncertainty in assay: +0.4%
| ¢. Random uncertainty in weighing(s): - +0.0%
d. Total uncertainty at the 99% confidence level: +2.1%
f NIST Traceability | |
This calibration is implicitly traceable to the National Institute of Standards and Technology.
% Leak Test(s) i
: See reverse side for Leak Test(s) applied to this source.
. Notes

E55
[

1. Nuclear data were taken from "Table of Radioactive Isotopes®, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program (o establish and maintain implicit traceability for a number of nuclides,
- based on the blind assay (and later NIST certification) of Standard Refercnce Materials (As in NRC Regulatory Guide 4.15).

QUALITY CONTROL

Nev- ¥, 1993
Date _Signed

} ISOTOPE PRODUCTS LABORATORIES.
3 1800 North Keystone Street
2 Burbank, California 91504

i , : " (818) 843 - 7000 00023
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Thermo Retec

QUALITY CONTROL PROGRAM
QCP-009

Rev.7; 9/29/99
Title:  Radioactive Reference Standards Solutions & Records Page 9 of 10

THERMO NUTECH - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD

SOLUTIONS SECONDARY DILUTION
: QCP-009-1-A - DATE 11/1/99 10:57
SOLUTION REFERENCE #[IPL 435-104-1 | SOLUTION # SREX Ip | Nk
" |Principal Radionuclide : ' Half Life, Years Half Life, Days
Sr-90 | : - [ 1.063E+04]
Radionuclide|Sr-80 Reference Date{ - 11/1/93 0:00]

Total Diluted Activity 1.092E+05{dpm .
Dlluted Activity/ml 2.184E+03|dpm
Volume| ' 50| -

Chemical Composition of Standard Solution :
[SrCi2in04 N'HCL DilitedfromSR-5 =~ . . |

Dilution Instructions: _ Dilution Solvent Used [0A'N-HCE" " : o

SECONDARY VOLUMETRIC DILUTION

Activity Decay Corrected to This Date 11/1/93 0:00
Certified Activity 2184.4800|dpm Total Activity, dpm 1.0922E+05
Solution Net . 50{Millilitres )
Final Dilution Volume| .. - 500|Miliilitres Dilution Activity| 218.4480|dpm/ml
NOTES: THIS STANDARD IS A SECONDARY DILUTION FROM THE PRIMARY DILUTON OF =1~ ('/Q '
Se-4
a 1411
EXPIRATION DATE:  [November 1, 2001}
Date: 11/1/99 10:57 -
oae_1Jf2 07
[
Date: ¢ // « /,4 =
00024
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CERTHTOATE OF CALIDRATION
STANDARD RADIONUCLIDE SOURCI:

= s ] b4 P | w—————
k- = b-' : r- L-’
-

-~

39096-201

50 ml (80 Grawms) Sand in 4 Ounce Parkway Jar

—
B

This standard radionuclide source was prepared using aliquots meca-
sured - gravimetrically from master radionuclide solution sources.
The Am-241 was calibrated by 4 pi alpha liquid scintillation count-
ing. All other radionuclides were calibrated using a germanium gam-
ma spectrometer system. Calibration and purity were checked using a
germanium gamma spectrometer system. At the time of calibration no
interfering gamma-ray emitting impurities were detected. The gamma -
ray emission rates for the most intense gamma- ray lines are given.

Analytics maintains traceability to the National Institute of Stan-
dards and Technology through a Measurements Assurance Program as
described in USNRC Regulatory Guide 4.15, Rev. 1, February, 1979.

Calibration date: April l,AzziZE. 12:00 EST
7 /
Source prepared by: 5f/f’ iy

. 'WiIson, Radiochecmist

TOTAL

i GAMMA-RAY - - : ) GAMMA-~RAYS UNCERTATNTY:
ISOTOPE | ENERGY HALF-LIFE PER SECOND
= Am-241 59.5 432 Y 1376 5.0
Cd-109 88 463.9 d 1801 4.7
- Co-57 - 122 . 272.4 d 1144 4.5
- - Ce-139 166 137.7 d 1760 . 4.6
%l Hg-203 279 46.62 d 2651 4.7
Sn-113 392 115.0 d 2698 4.5
Cs-137 662 30.0 Y 2390 4.6
g' Y-88 898 106.66 d 6325 4.5
Co-60 1173 1 5.271 y 3229 4.3
Co-60 1333 ‘ 5.271 y 3240 4.6 -
Y-88 . 1836 106.66 d 6656 4.8
| :

P C NUMBER TT3958, Item 6
< ) Y

Q A APPROVEZD [’ ) / L',‘)j’“%-\__,) $)3 : ¢ é—

< /376 * 037 - 37/84 .15 = ’359 =183551.0¢ T zoBO = /29Y.9 C/f et 7" 65

: /8012 037 YECTS.68 1 372 =/308 Y85 512 BO . 16356 .y : 768.7

z /Y= ov7 = 307/8.%2 - 3551/ c34LI58.25 2 go . Jd5; 5 1 2_0'3' :

P70z 037 = Y7567 57 - BO3S -S9200 Ysifo - 746 .0 E 3o

« 2678 £ 037 72918 Gz = (4% - /72 356 .8 ~go - /40'7/. 4—'(3.L

239 2037 sy o] g5 L Tsem, o < e | ARy

26325 2037 5 470 G5, 75 2 739 /83026 .6 260 < 2287.8 1 ws.0

3«_’—”‘1 = 037 = 67;_70 Y12 o0 . B7270-27 2 €9 ¢ /0.9 ¢ U
MY % N ~ ey ~ e P T s s e - !

-

< S h
N oW
]

-
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SECTION VI

QUALITY CONTROL SAMPLE RESULTS SUMMARY

00026



XXXXX VOISIaA [
(9 ¥]
ema]
()
QO
s
A0 ANI b (o) N0 £6°0 00+316°S | 00+35¥'L 00+3€Z°9 | L0-362'6- | Pv'806 $S°0 €H
. . selg no unsoy na ansoy 99u0s041g
an doy ady doy an SW o % SW ON 507 Y%SOT | oapejony 507 | * oveandoy oveondey (ewBlo 1euBu0 ady poxymuloN oMjeuy
Arewwng 99 a/dweg ajeoiiday
(8) poppy % Jo4i3g (wdp) 1oV al Jonbiy no insoy no sw ynsoy S no sw unsoy SW soys | eovesoyg okicuy
piepuels paepuels piepuels piepuels oidweg odwes odweg 1enoy 1enyoy pojoedxy pojoedxz jemoy sw pozjjeusoN
ay1ds xryepy
10-310°Z | 00+309°C | pO+3EE’L ~ BS°H LO+311°L | 20+3SL'L | LO+3EEY | 20+3ECL %860'SE %00°004 %€9°6 %80°€6 8r'0 €H
{0} poppy Jouz (wdp) 19v a ons Ansoy Jou3 umou pojd0dxg pojoedxy [ W pesnseopy [EIIITN okieuy
prepuers | piepumg piepuarg picpunlg 3 umouy o s - no §91 pozijew.oN
ajdweg joyuoy Aiojesoqe
| 3s3 B 10d l €000H - . 1060-00
T T T Rwe Wl Siin 1onbily SN A0V uny sisA vy I ___Om :
- .. , E_oEmem
ey TESE . Ny !




XXXXX VOISIOA

o
o3

85T 852
00'0 50
QN SW ON d3d

004
05t
00T
—_— e e e e e = = 052
a1dg xu3e oN o0
N .
9JUalayiq pozi|jeWJION
o == oz PVN— —
T ries Su o 00} UBDW
287656 oo3ieddn = s =
69'k vl JOU3 T8R0T = vy e
= 00 YA} 0u3 1800 =
LAl _— - S howt et B
00's ©H
oo ol
0008
0008
0064
000z + 00 04
00'se .
00°0C
00014
00'se
00 02t
= 000y
00 0¢4

Qdy edwesg sjeayidey

A18n029Y % SO

383

§)

1od

I

€000H

BWeN 1uanD

sHun jonbiny

syun Ay

Ui

sishjeuy

Zjo
-

WY

moao (5

st UL s

Ny

_ B
s eyo

PO S|

ey
1 xv e EXNIEY



XXXXX UOISIOA

00023

MO AN} ANI p. [o] $8°0. 10-38E°E 0-3LT’L 10-369°'¢ 10-3¥L°}- 69°}€C n.h.o ' ¥S vioL
o o . WW\Q n ynsoy . n ynsoy LEUL AL T o] ,
andoy | agy doy an swW ¥ % SW ONSOT | ¥%SOT | opumoncar| ewontoy | emonday Jeiiio v ady pociieuoy oudjeuy
Aiewwins Hp a/dwes apeoliday
() poppy %4 sousg (wdp) 10 ar sontyy no ansoy nosw unsoy sw no sw unzey s 0y % eauaseyg ohieuy
piepuns piepuess piepuelg piepunis odweg ojdweg sdwes [enoy fengayy po)20dxg P dxg 1emay S pozjjRWwION
ayids xiiep
10-365°C | 00+30L°Z | C0+368°L ey-Jg 00+360°} 10+328°L Vo-3LV'y | -L0+3ELT %01°T %00°004 %209 %9y'G8 6T S viol
{B) poppy 1003 {wdp) LoV al : 10343 vc.uc.nxm pejdedxgy peinseo pesnsesy LENVEILT] .
paepurig piepuelg piepuElg pIepUng fon3 wneey * umouy ot no $91 no $91 pozjjewsoN oMieuy
sjdweg jonuoo Aiojesoqe
3s3 b 1od } 1OL1S
" dwen wayy - T T T T gy 1onbity S1UAN KiAjdY uny sishjeuy
Zjo | abed

v

_ | . |-

eYyd J sis,
yo




XXXXX UOISIBA

(e}
o0
(o
<P
<P
852 852 852 0N, =
00'0 €L'0 62'S US W10 G
GN SW aN d3¥
- 00
r 00°C
——T 00'¢
T 00'%
00's
aids xu3ey oN 00’9
wocw._muc._c UON__NE._OZ
s¢ P —
. - 024 0N e rmen
GY'IET Qdd ¢ 00b Ueaw
628€L Jougseddn - 08 D= —
06'v1Z- Jouz jomo] = _9r'se % ¢
¥S YLI0L 00 65'C6 QuIeddny -
ye'LL - JOU3 JIBMOT -
s YS W10l
0oL
000
005t 0008
0002 0008
w05z 00 00
000t
00 0L
005t
00or 00 02)
oo oCt

ady Q_QENW wumo__ﬂwﬂ_ .

Kianooay % s97

3s3 - B

15d

2

LOLIS

BWEN W3I|J

syun Aoy

un

sisAjeuy

SiuN 10nbj 1y

|

|

_ _

© 1¥060-00 |

s|s

ey

Pl



XXXXX VOISIZA

!
t
!
aN doy _ ady doy

‘00031

. B selg no insoy " no ynsoy 00UDI0410
an sw Y% SW ON §31 %8501 oAneIdY SO ojesydoy ojuoydoy jeu)Bl10 R.Suto emk poxjjeinioN oMjeuy
Aiewwng 90 ajdwes ayeoliday
| |
. _ I - - — e N

“

m e e e -

i i
(8) poppy % 4003 (wdp)} 1oy al onbjy no ynsey nosw Hnsoy sw nosw Jnsey SW WYY LEUTIEY e akjeuy
piepuels piepueis piepue)s piepue)s ojdweg sjdweg ojdwes 1emay lemoy pajoodxzy popdadxy 1enoy SW poxjrwioN .

ay1ds xiyep
|
10+300°8 | 10+39¢'Y 20+360°6 glers wo._.m\_,o._‘ ¢0+366'6 | L0+39EY | TO+361°6 %09y %00°00} %Si°04 %EE'S01 £6°0 L£4-S9
10+300°8 | L0+3.8°'v | £0+360°L giers 10+3SL°L | €0+380°L | L0+3.8'% | €0+360°) %Sy %0000} %94°L %1166 [1A] 09-02
(0) peppv Joug {wdp) LoV al oz pejoedx3y pojoadxy painseopy peinseopy LENLIT V]
pizpuelg prepumg piepums piepurg toi3 Hnsey umouy Hmoux no $91 no 91 poz|jeuiioN oeuy
s/dweg jonuon Aiojeioqe]
3s3 B 1nd l euwiuies)
T T T T SWEN Wsi Y SilU] j0nbiiy §ilin KIARY Uiy siskieuy
zjo | abed




] (AN ]
XXXXX uosion ¢

(]
(wo]
852 85z 852 0 e
00'0 000 £6°0 L£1-S9C—]|
, 000 : 000 zz0 09-00 iwwwsd
QN SW . QN d3y . ON SN 1 000
. [
N 050
p 00t
05t
00¢C
e T e ——— — 052
ay1dg Xuje|y ON. , oot
9dUusI8}IQ poZijeWloN
e = — ozy | B .ow_ AN =
000 . qdd ¢ 0ol 001 BB
000 Joug Jjaddn = 08 08 . !..u.‘u.....“ -
00 FoTTE RIS £E'501 i : 1166 % ¢
i 80°024 ZL0b) 073 Jedon. =
0's 6506 0548 - 0u3 1m0 -
184-5D . 09-00
- - 0002
0ot B
005L o — T e e o009
ooz : M , 00 66
005z . . .— '
00 004
000t A—- ’
. ' ) 00011
oo'st '
- e S e . G — g — 00021
00°0r
. oooct
ady 9|dweg ajesijday : . A1an023Y % SS9
3s3 B 19d L . Buiuies Lv060-00
BWeN i 5}juN 10nbifY sjiun Ay uny , —siskjeuy ) ] A _

_ M
ﬁoi . | A Yo sis



- - e

O .

=

SECTION VII

,% LABORATORY TECHNICIAN'S NOTES
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SECTION VIII
ANALYTICAL DATA (TRITIUM) A
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NAdFRFNYOWOONIUIBOUNAONOO®N®GWIW®

11-SEP-2000 "14:07:27.
8.00000E+01 GRAM

01

ASJARB

e B

w

"

NN

== N) N

0 00:30:
4096

: 15.00000

' Fit

.55E+02
.00E+01
.54E+01
.41E-01

.
Lt

(soz+01

.53E+03 .

50. 06 2.7%

Nﬁelides

PM-145"
PM-145 -

AM-241
SN-126

:CD-109

.62E+00
.95E-01

.79E+01
.94E~01.
.78E+00
SSE-01
.80E-01
.15E-01
.30E-01
.32E+00
.35E+00
.44E-01

.18E+00
.07E+00
.07E+00
.63E+00

.94E+00

CS-137

CO-60

CO-60

- K-40

.90E+00
.99E+00
.16E+00
.62E-01
.71E-01
.04E+00

-

/%)

R R R RN R R R A A N T

af/;zé

1 I{‘l"l"l i
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ummary of Nuclide Act1v1ty : 2
ample ID : 0009041-01 Acquisition date : 11-SEP-2000 14:07:27
rotal number of lines in spectrum 32

Number of unidentified lines R 22 o e
Jumber of lines tentatlvely 1dent1fled by NID 12 35.29%
ucllde Type : NATURAL o o '

Wtd Mean Wtd Mean -

- : Uncorrected Decay Corr Decay Corrx 2-Sigma . |
uclide - Hlife - Decay pCi/GRAM pCl/GRAM 2-Sigma Error %Error Flags
-40 1.28E+09Y - 1.00 3.533E+00 13.533E+00 5.327E+00 - 150.76 .
1-241 432.20Y '1.02 1.146E+03. 1.164E+03 . 0.126E+03 - - 10.82

Total Activity : 1.150E+03 - 1:167E+03
iclide Type : ACTIVATION ‘ S

- Wtd Mean Wtd Mean , i
' : . Uncorrected Decay Corr Decay Corr 2-Sigma
aclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma. Error,: %¥Error Flags
0-60 - 5.27Y 3.47 3.124E+02 1.083E+03 . 0. 078E+03 7 16

Total Activity : 3.124E+02 1.083E+03 y .
uclide Type : FISSION : . . '
: Wtd Mean . Wtd: Mean , .

Uncorrected Decay Corr Decay Corr -2-Sigma
uclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags
D-109 464.00D 174. 1.397E+02 2.423E+04 0.799E+04 .32.98
N-126 1.00E+05Y - 1.00 1.402E+01 1.402E+401 0.450E+01 32.10
S5-137 30.17Y 1.24 8.042E+02 ¥ 9.992E+02 1.014E+02 10.15
M-145 17.70Y 1.45 2.727E+401 3.948E+01" 2.703E+01 68.45

Total Activity : 9.852E+02 2.529E+04

Grand Total Activity : 2.448E+03 - . 2.754E+04

lags: "K" = Keyline not found - "M" = Manually accepted
- "E" = Manually edited - ""A" = Nuclide specific abn. limit

Page
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T

.élde Line - Act1v1ty Report B o Page, : .. 3
le ID : 0009041-01: : - Acquisition date : ll SEP-2000 - 14 07 27

s
o

UK

.""ul' ’i;'Ji]

uclide Type: NATURAL
‘ - : Uncorrected Decay Corr 2-Sigma- -

ide Energy /Abn SEff .. pCi/GRAM . pCi/GRAM . %Error  Status

1460.81 10.67* 6. 144E—01 3.533E+00 31533E+00 150.76 - OK

Final Mean‘for’ 1 Valid Peaks 3.533E+00+/~ 5.327E+00 (150.76%)
59.54 35 90* 5. 9293+oo <1.145E#031{~1§164E+o3 10.82 . OK

Flnal Mean for 1 Valld Peaks_

'1.164E+03+/- 1.260E+02 (- .10.82%)

- l . ‘b .
‘b \
'._.I

o
0
—
-
Q,
(1)

Type: ACTIVATION
Uncorrected Decay Corr 2-Sigma

@llide "Energy - %Abn $Eff:"" pCi/GRAM. - .. pCi/GRAM : %Error . Status
c0 1173.22 100.00* 7.418E-01 " 3.138E+02 1.08YE+03 .-~9.87 : OK
. 1332.49 100.00 6.642E-01 3.110E+02 1.077E+03 10 41 OK
;_l © Final Mean for 2 Val:Ld Peaks = 1.083E+03+/- 7. 752E+01 ( 7.16%) .
. ) KO .

oo
0

lide Type: FISSION I :

: Uncorrected Decay Corr 2-Sigma
lide Energy '$Abn SEff pCi/GRAM - pCi/GRAM %Error Status
109

88.03 +-3.72* 5.336E+00 1.397E+02 " '2.423E+04 32.98 - OK

2.423E+04+/- 7.991E+03 ( 32.98%)

.Final Mean er 1 valid Peaks

=
N
(0))

87.57 37.00* 5.347E+00 1.402E+01 u.1;402E+01 32.10 OK

Final Mean for 1 Valid Peaks 1.402E+01+/¢_4.500E+00;f[32[1o%)

137 661.65 - 85.12% 1.247E+00 '8.042E+02 - 9.992E+02 10.15  OK
Final Mean for 1 Valid Peaks = 9.992E+02+/< 1.014E+02 ( 10.15%)
145 36.85 21.70% 6.010E+00° 2.727E+01  3.948E+01 68.45 . OK
: 37.36 39.70 6.019E+00 1.488E+01 ~ 2.155E+01 64.64 <<WM Interf
42.30 15.10 6.070E+00 ----- Line Not Found -----: Absent
E' 72.40 2.31 5.681E+00 ----- Line Not Found ----- Absent
- 3.948E+01+/- 2.703E+01 ( 68.45%)

Final Mean for 1 Vvalid Peaks

e

"*" = Keyline

o

‘|I|H|,ll||lIli"l‘llnlfi

NN e

sllllli,.ulllm"l|"||_I:IIII|IH"H,|=|||';



ombined Activity-MDA Report
: 0009041-01

ample ID

Activity
uclide (pCi/GRAM)
-40 3.533E+00
0-60 1.083E+03
D-109 2.423E+04
N-126 1.402E+01
3-137 S.992E+02
M-145 3.948E+01

1.164E+03

M-241

Identified Nuclides

Act error

NS Q9L

.327E+00
.752E+01
.991E+03
.500E+00
.014E+02

.703E+01 -

.260E+02

--- Non-Identified Nuclides ----

Key-Line

Activity K.L.
(pCi/GRAM) Ided

uclide

\-22
R-85
3-94
3-125
-129
A-133
3-134
4-146
U-152
J-154
J-155
I-207 -
1,-208 -
I-210M

8-210

|
= U0

OBRPLWWAIVONWN

¥-219 -4
A-223 -1
3-224 -1
A-226 -7
H-227 8
C-228 3
A-231 3
1-231 7
A-234 -2
A-234M 3
q-234 4
235 1
P-237 2

.582E+00
.361E+02
: 707E+00
.992E+01
.410E+01
.524E-01
.167E+00
.015E+00
.160E-01
.175E+00
.826E+01
.543E-01
.251E+00
.603E-02
.310E+02
B-211 -3.
I-212 -5.
3-212 3.
I-214 -1.
3-214 -1.

834E+01
124E+00
020E-02
104E+00
171E+00

.545E+00
.577E+00
.646E+01
.145E+00
.272E+00
.858E+00
.619E+00
.801E+01
.027E+00
.187E+01
.651E+01
.468E+00
.511E+01

OLIHFRPWHRUAOWNDNMNWNNRE ORI RWWERG R WU R

Act error .-

.055E+01
. 956E+02
.652E+00
.393E+01
.155E+01
.641E+00
.069E+01
.359E+01
. 920E+00
. 047E+00
.288E+01
.518E+00
.073E+00
.363E+00
.040E+01
.843E+01
.038E+01

.374E+00.

677E+00

.147E+00
.055E+01
.776E+01
.762E+01
.131E+01
.692E+00
.SO00E+00
.056E+01
.054E+01
.388E+00
.990E+02
.582E+01
.350E+00
.448E+00

Acquisition date :

MDA

_~1‘(pCi/GRAM)

NOYWN WD om®

.509E+00
.644E+00 .-
.134E+03
.391E+00
.145E+00
.846E+00
.567E+00

MDA

(pCi/GRAM)

OHNWUIFRFFREEADRMRALWLOUODWEHODRWANKRORENUIOFWNILWY

.869E+01
.959E+02
.699E+00
.126E+01
.534E+01
.300E+00
.264E+01
.276E+01
.053E+01
.941E+00
.232E+01
.576E+Q0
.908E+00
.725E+00
.307E+01
.874E+01
.743E+01
.754E+00
.521E+00
.362E+00"°
.518E+01
.812E+01
.215E+01
.497E+01
.468E+01
.103E+01
.937E+01
.033E+01
.304E+00
.344E+02
.324E+01
.087E+01
.065E+00

NbJNl.»JH}—‘wl—'UTOTJi—‘}-‘PN@HHN@HF‘O\M@H\I\ONH(&NNI—'

.. Page : 4
11-SEP-2000 14:07:27

MDA error

TR N @

MDA error

.828E-01
.629E-01.
.182E+03
.591E-01
.917E-01
.613E+00
.577E-01

.722E+00
.974E+02
J643E-01
.393E+01
.505E+00
.541E+00
.824E+00
.959E+00
.263E+00
.235E-01
.303E+00
.049E-01
.497E+00
.432E+00
.213E+00
.962E+01
.660E+00
.414E+00
.092E-01
.098E+00
.328E+01
.893E+01
.591E+01
.375E+01
.513E+00
.079E+00
.115E+01
.109E+00
.653E+00
.218E+01
.825E+00
.B66E+00
.164E+00

-

|- -

Act/ MDbﬁ

0.4157
125.234%
5.86 M-
5.863
317.6728
. 5.76
453 .391__

ey

{ 1



T

%cted Report Page : 5
le ID 0009041-01 Acquisition date 11-SEP-2000-14:07:27
-Half-Life ' Activity 2- -Sigma
@l ide Half-life Ratio Energy %Abund (pCi/GRAM) S%Error Rejected by
-125 60.14D ' 57.39 35.49* 6.49 1.733E+19 15.64 Decay
§ : % Abundances Found = 100.00
5-132 - 78 .20H 1059.31 _ 49 .72 13.10 1.000E+41 11.12 Decay,Abun..
P - : 228.16* 88.00 --- Not Found --- . o
% Abundances Found = 12.96 ' ‘
S-136 13.16D 262.28 153.22 7.46 --- Not.Found --- Decay,Abun.: .
E’ | ~ 163.89 4.61 --- Not Found --- S
176.55 13.56 --- Not Found ---
273.65 12.66 --- Not Found ---
§ 340.57 48.50 -~- Not Found ---
818.50 99.70 --- Not Found ---
1048.07* 79.60 --- Not Found --- :
1235.34 19.70 1.000E+41 138.91 5
g % Abundances Found = 6.89 . T ’
5-140 . 12.79D 269.89  162.64 6.70 --- Not Found --- -Decay,Abun.
Lo 304.84 4.50 --- Not Found =--- . '
1 423.70 3.20 --- Not Found ---
437.55 2.00 -=- Not Found --- .
IR 537.32* 25.00 1.000E+41 91.18
undances Found = 60.39
=144 363.00D 9.51 476.78 42.00 3.580E+03 115.54 Decay,Abun.;
l : 618.01 98.60 --- Not Found --- o
: : 696.49* 99.49 --- Not Found ---
- Abundances Found = 17.49 '
227 3.28E+04Y 0.00 50.10 8.40 4.163E+02 11.12 Abun.
_ : Co 236.00* 11.50 --- Not Found ---
: 256.20 6.30 --- Not Found ---
E % Abundances Found = 32.06
d-231 7.04E+08Y 0.00 .. 25.64* 14.70 7.801E+01 13.51 - Abun.
E 84.21 6.40 --- Not Found ---
. % Abundances 69.67 -

""" = Keyline

Found =

=
o
-
bk

. bud
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209:

1 D17: -
25

233:

41:
49:
257+

265:

EE73:
81:

289:
97:
05«

313: °

=321 :
;329
w337

345:
53:
61:

369:

377 :
85:

393:

- 401 :
i
417 :

425:

4835

2496

1984

1859

7013 -
7018"

666

705
695"
750"

626

612
6497
679"

661

652

620

613"
602"
635
611+ -

739
787
728
711
731

716
645

673
596

580 -
554
545

533
559
503
529
504
481
476
498
499
498
500
477
521
468
483
514
510
518

558 -

4195
3472
1072 -
2217
7306
10411 -

677

657
649
675
631
620

692
654
639

625
626

630

666

636

600

772

772
716
772

718 -

704

701

641

604

576

576 -

598
541
533
532
499
502
517
488
493
522
483
472
466
484
490
512
427
513
491
504

11180 -
1638"

1178 -
2449 "
6826
857027

678

712 -
644 .
646
699"

666

691
660"

641

632°

650
667

623

586
658

815

- 744
763
691

711

673

706.

612

604
580.
556

549

529
496"

562
511
437

505

466
506
467
492
443
460
492
521
505
526
496
520
538

. 2211
- 970«
2366 -
$ 2701
6489 .
56619 .
713

722

709 -
636 - .
657 - -
620"
666 - -

699
- 673

642
623 ::
640
655 - !
660 -
632
728

765

710 -
691"
674

632
702
. 641
587
587

562
532
520 ..

515

532"
502’
519 .

494
514
505
499
462
485
520
448
485

532

472
537
544
542

4486 .
1146 =
1948
- 2780
6487 :+
1570:~
652
708
680 -
629 .
608,
619
699. -
672
648

656
696

604
595
585"
626 .

800

734,
710
663
696
677.

679

651
567 -
561:
575 -~
527 .
.. 529..

517

509
491"
493.
442

487
478
© 483
474
483
468
442
490
486
522

506
525.

542

8 .
5837

1392

1297
3005
- 6305 .
687 -
630
704 -

611
671

670
626 -

717

658

653

660«
657 -

614

620.
571 -
705

842.

742

723
697
714 .

651
671

592 .

621

589 .
577 -
538

505

538

- 541

549
515 .

496
492
512
448
521
462
439

504

490
509
452

541

482
496

952
1479
2942
1332 .
3561
6572 -

674 .

647 -

687

877

638.

681

688

647

697 -

668 -

665. ;

708

628

610 -

703
790

818 -
704
755 .
- 740 -
646
599.-.
632 :
568 -
574 -
551 -
553 |
549+
525 -
518:
466 .

507

457,

482
479
499
477
504
518
491
494
495

479

526

49 pp1P%°

1909 . ..
1446

6784 ..

1484
5119 .
6828 -
660.
670 .

644 . -

1467;

631

606 ' :

733

687
678
662

657
688

615

601

608.

716

i . ; .
R 1

787

S 733 i
735 ..

746
694
660
652

578

600
541
540

ERNEE

559

512
522
535

459 *
490

491
492
477
473
501
473
485

494
468
517

495
474
550

RN



433:
441 :
449:
457:
465:
473:
481 :
489:
497 :
505
513:
521:
529:
537:
545:
553:
561:
‘569:
577:
585:-
. 593:
601:
609:
617:
625:
.633:
641:;
649:
657:
665:
673:
681:
689:
697: "
705:
713:
721:
729:
737:
745
753:
761:
769:
777 :
785:
793:
801:
809:
817:
825:
833:
841:
849:
857:
865:
873:
881:
889:
897:
905:

510
544
590
583

- 580

593
424
418

375
362 -
321
289
289 -
255

217
215
216
205
202

215
230

191
203
187
188
175

175 -
177

199

129
122
133

108

136

128

112

132

135

112
105
143
116
127
128
149
133
128
121
134
151
150
137
148
156
169
143
144
178
157
163

565

529

610
580
646

601%

448
386
333
327
330

287
2737

230
236

207

184
203

211

190

206
213"

179

165

177

177 -
185 -

187
205
142

119
134

106

101

118
143
124

138

141
141
136
134
131
131
156
140
157
125
118
130
144
150
138
152
133
155
149
185
164

166 -

512

T 621

570
623
603
587
415
366
346

310
- 311
290
260 -
242
236
217

200
200

. 207
- 190
196"
186
181
165"
194°

165
177
204

369 -
130°

129
99

121

123

128 -
112

137
133
115
116
128
148
146
135

156 -

141
113
142
115
121
151
153
156
149
175
170
166
181
189
142

517
615

556

588
656
583
400
386
352
304

315-
2547

248
251
235

199

1190

196
181 .
211
" 181 .
214
166.

189

187 .

195

171

206
5608

144 .

120
125

123 ..
155+,

124
114

114..

110
127
128
132

122 -

138
125
128
126

139

159
152
152
148
148
148
137
146
158
165
184
170
172

545
583
594
589
536
503
360
400
332

307

295

283 . -
221

246
209

199
222
225..
203.
210:
175

189
170
197
165
169
177

191
25407

132

127..
© 134
115.

.96
113
110
111
134
110

130

131
130

127

118
140

129 -

123
154
169
129
138
161
136
136
157
164
158
160
178
173

517
514
596
624
601
481
369
362

359

323
292

266"
250 -
245 .

237

214 .

194
219
188

196.

i83
179
181
184

179 .

165
184

172.

14181
132
117
105
122
114

93
128

139

122
113
130
123
120

112 -

123
135
134
150
131
145
117
140
165
149
168
161
151
168
169
157
176

554
595

. 579

652
604
487
383
371

340

345
291
275
247
227
198
216

205

189

193 .
211

198
164
176
176
195
181
184
197

996
127 .

125

115

135

127 -

138
116
111
112
144

138.

130
139
121

127

127

134

125
139
142

145

154
141
149
124
130
145
156
155
151
155

00

582
578
584

604

480
402
381
352
315

303

274

303

246
243
218

204

203 .
196

183

193"

174
163

185

184
175
167

214:g
142

143
127
113
110
123
128

115
118
108.

120
125
120
122
139

129

137
124
138
145
146
140
139
141
154
140
142
145
145
142
154
,181
115

-

i .
__F
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Hll3:
21:

929:

§I37:
‘45

953

i 61:
¥ CEN
77 :

177
193

182
195
214

203
188
152

152

163

1130

154
147
150

131

124

124:
119.

118

126-

123
151
157
144
140

- 143

104
92

92"
82"
90

57
83
71

41

37

44

37
37

31
19

23

25

21
14
16
15
14
15
14
20
20
44

N 00WYwOo W

174

175 -
193

196
190
198

183

170

147

153
163
144
150

124

133

150
153

138
125

- 161

138
137
141
125
134

131

104
89
- 80
77
76
91
125

56 -
49

38
32
40
24

34
22

18
18

19

11
20
15
19
22
19

15

13
632

11

12

179
193
209
188
192

195

184

143

121

170
141

129
148
135
141

137

124
130

174
133
125
142

129

134
132
134

97
90
85
‘92
80

83.
1009
69.-

59
46
39
.31

36
16

34

28

20

19

19
23

26°

16
i9
17
13
26
3520

BdD 0o

179
189
165
218
- 213
220
144
133

159 -

130
132
136

136 -
121

129
139
120
118
103

146

154

122
129

126
130

136

106
85
84
82

64

74

4979

51

60

41

40.

38
22
30
27
19
11
28
16
19
15
21
20
14
21

16"

5024

151
161

180

187
228
198
159
156
151

131

.154
141
131
135
107
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ample ID

AX/VMS Peak Search Report Generated 11- SEP 2000 15:06:48.63

snfiguration

nalyses by
lient ID

:position Date

ample Date
ample ID
mmple type

stector name
lapsed live time:
~art channel

:nsitivity

ritical level

00095041-02

DKA100:

[GAMMA . SCUSR. ARCHIVE]SMP 000904102_GEl1_SJARB 129889. CNF

Acquisition date

PEAK V16.9 ENBACK V1.6 .PEAKEFF V2 2

BLANK

11-SEP-2000 00:00:00 Acquisitioh date

0009041-02

SOIL.
GE1 -

5
3.00000
No

>st~NID Peak Search Report

£

el e el e e e e el S o S e S

898

1039.
1156
1172
1762.
2613 .44~*

Energy

76.47%
240.24%*
319.14
336.22
353.07%*
511.42%*
583.08%*
725.58
.49
58
45
86
.47
.26
48

961.
987.

Area

Bkgnd

22 302
16 106
18 27
56 43
51 58
17 16
9 11
27 10
16 11
16 5
10 7
15 9
10 3
7 4
10 2
3 2

0 01:00:00.00

FWHM

11.36
1.91
3.59
6.64

9.94

3.77
2.37
8.67
5.13
5.92
4.29
4.29
4.54
2.50
4.98
2.64

Sample Quantity
Sample Geometry

- Detector Geometry:
Elapsed real time:

End channel
Gaussian
Channel Left Pw %Err

75.94 69 16365.7
239.92 234 11275.7
318.91 316 7103.8
336.00 330 11 52.8
352.87 346 15 72.3
511.39 506 171162.1
583.11 579 . 7172.3
730.14 726 10 58.6
898.77 894 8 85.1
961.90 958 "9 65.5
987.78 983 8115.4

1040.22 1037 7 76.2
1156.89 1154 6 73.0
1172.69 1169 6111.3
1763.03 1758 8 66.2
2613.68 2608 - 9254.7

FOUNHRPUOWRRUORRRHQE

Page : 1
ll SEP-2000 14:06:35 "

11-SEP-2000 14:06: 35
1.00000E+02 GRAM

0 .
SJARB

0 01:00:00.27 O.
4096

15.00000

Fit Nuclides
.96E+00
.56E+00
.09E+00
.42E+00
.81E+00
.87E-01
.37E+00
.05E+00
.59E-01
.24E-Q1
.09E+00
.04E+00
.41E-02
.24E-01
.31E-02
.37E-01

RA-224
CR-51

TL-208

TL-208

0%

l
|




[i:mary of AI.\Iuclide Activity
ple ID : 0009041-02
tal number of lines in spectrum

mber of unidentified lines
Number

L Yl

of llnes tentatlvely 1dent1f1ed by NID 7

ilide Type ACTIVATION
L - ' Wtd Mean
, ) } Uncorrected
ilide " Hlife Decay pCi/GRAM '
‘--51 27.70D 1.02 2.960E-01
Total Activity : 2.960E-01
'uclide Type : NATURAL ST
I s - .Wtd Mean
_ . Uncorrected
lide ~ Hlife Decay "pCi/GRAM.
-208 1.41E+10Y+ ~1.00- 6.376E-02"
224 1. 41E+10Y 1. 00 ‘5:618E~Ol
Total Act1v1ty 3‘ 6.255E-01
Grand Total Activity : . 9.215E-01.
gs: "K" = Keyline not found
"E" = Manually edited

Page : 2 .
Acquisition date 11-SEP-2000 14:06:35
16
9
43.75% -
. Wtd Mean : ; -
Decay Corr - Decay Corr 2-Sigma
. pCi/GRAM - 2-Sigma Error. %Error Flags
3.006E-01 3.1939E-01 106.43
.3.006E-01
Wtd Mean - R S o
Decay Corr . Decay Corr 2-Sigma E
pCi/GRAM 2-Sigma Error %Error .Flags
:6.376E-02 . 9.134E-02" 143.25
5.618E-01 15.55E-01 276.77
6.255E-01 R ;
9.261E-01
"M Manually accepted

"AMY Nuclide specific abn. limit T

00124



uclide Line Activity Report A Page : 3@
ample ID : 0009041-02 ‘ Acquisition date : 11-SEP-2000 14:06:35}§!

iclide Type: ACTIVATION : . ,
Uncorrected Decay Corr 2-Sigma

uclide Enexrgy $Abn $SEff pCi/GRAM pCi/GRAM - %Error Status
R-51 320.08  9.83% 4.768E+00 2.960E-01 . 3.006E-01 106.43 OK
Final Mean for 1 Valid Peaks = 3.006E-01+/- 3.199E-01 (106.43%)

uclide Type: NATURAL
Uncorrected Decay Corr 2-Sigma

aclide Energy $Abn $Eff ~ pCi/GRAM pCi/GRAM $Error Status
L-208 583.14 30.22* 3.243E+00 - 6.541E-02" 6.541E-02 172.97 OK

860.37 4.48 2.308E+00 .----- Line Not Found ----- ' Absent

2614 .66 35:85 1.079E+00 6.068E-02 6.068E-02 255.12 -~ . OK

Final Mean for 2 Valid Peaks

I

6.376E-02+/- 9.134E-02 (143.25%)

A-224 240.98 3.95% ' 5.345E+00 -5.618E-01 5.618E-01 276.77 OK

i

Final Mean for 1 Valid Peaks = - 5.618E-01+/- 1.555E+00 (276.77%)

. STt . . N .
e T e T X 1 K =

'lag: "*" = Keyline

[oon)
(ens
ped
Do
($2}
s



ined Activity-MDA Report
le ID 0009041"02

Identified Nuciides

Activity Act error
ide (pCi/GRAM)

3.006E-01 3.199E-01-

6.376E-02 9.134E-02

5.618E-01"

Nonddentifiédiuclides IR

Tt

ol el o
N O .
w» 0

B
£,
o

Key- Llne

Activity ‘K.L. Act error

(pCl/gRAM)_Ided
-7 -1.536E-01 3.046E-01
mzf -1.594E-02. 3,724E-02
4 -5.087E-02 8. 408E-02
-40 -1.299E-01 4.518E-01
1 2.933E=01 9.456E+00
[th 2.667E:02 3.969E-02
)-57" 1.830E-02" 4.173E-02
P=b58 7.689E<03" 3.795E-02
[]29;: 3.102E-02 = 7 J035E-02
0 3.190E-02 + 3/564E-02
N-65" 4.224E-02 - 6.910E-02
[ 7 -2.7924E-02 : 1.415E-01
5 . 5.138E-02 " 5.479E-02
3-83 .. 5.229E-02 " €.505E-02 .
FamS 5 3.876E+01 . 1,.344E+01
5 85 1.705E-01" 5:911E-02
-8 -2.850E-02 3.725E-02
-94 -1.346E-02 3.652E-02
95 1.021E202" 4’.141E-02
‘85 5M 2.339E-01" 2. 010E-01
2-95 ~3.428E-02 6.323E-02
99 -1.491E-01 3.109E-01
103 . - -1.432E-02 - 3.620E-02
J-106 . . -3.430E-02. 3 :345E-01
=109 . -5.659E+00 1:937E+00 .
@11014 -2.859E-02 4.179E-02
137 -1.035E-02 5.144E-02
123M .~ -3.404E-02 4.543E-02
El;m ‘ -3.288E-02 4 .357E-02
2 S 0.000E+00 0.000E+00
B-125. 6.110E-02 1.169E-01
126 -5.651E-01 1.901E-01
127 -2.195E-02 1.013E-01
-129 0.000E+00 0.000E+00
31, 6.032E-03 4.134E-02
%132 -4 .966E-02 5.209E-02
133 3.976E-02 5.774E-02
-133 9.263E-03 5.688E-02
134 , -3.666E-02 4.370E-02
Ef3s 5.675E-02 6.686E-01

1.555E+00

5.

2

1.

Acquisition date

MDA

(pCi/GRAM)

631E-01
.181E-01
‘464E+00

(ﬁci/GRAM)

J202E-01
.587E-02
.406E-01 "
.234E-01
“877E+01
J018E-02
.498E-02
.269E-02
.447E-01
L249E-02
.503E-01
.682E-01
.025E-01
.212E-01
J422E+01
.066E-01
.662E-02
.446E-02
.917E-02
.313E-01
.079E-01
.551E-01
.277E-02
:263E-01 .
.603E+00

:949E-02
.068E-02
.493E-02
.152E-02
.209E-02
.197E-01
.609E-01
:828E-01
.349E-02
.751E-02
.079E-02
.078E-01
.069E-01
.089E-02
.311E+00

- -3
-3

MDA error - .

MDA error -

303E-01-
.089E-02
.523E-01 -

.002E:01 . -
.989E=-03 "
2336E=02.
©450E-02 -

:719E+00
.741E-03:

1 828E=z02"

.013E-03
:416E-02
.172E-03

.360E%02.. -
.074E-01"

.440E-02" -
.620E-02"

.245E+00 :

.868E=02"
.673E-03
.236E-=03
.559E-03"
.994E=02"
.114E-02 .
.317E-02-
.343E:02
.809E=02
.714E-01 "
.603E-03
.962E-02
.852E-02
.332E-03
.747E-04
.536E-02
.572E-02
.702E-02
.893E-04
.495E-02
.714E-02
.637E-02
.798E-02
.176E-03
.185E-01

Page
. 11-SEP- 2000 14 06 35

Act/MDA -

-0.
0.
0.

a

=

534 °
292
384 .

Act /MDA "7

00

i

.295
.242: %
.362

.141 .
.016 .
.333 .~
.244 -
.106 - .-
L2114 ]
.387 -~

281 —

.104 77
L5017
.432
.600
.600 .
.503.
.209.
.129°
.706 . -
.318.: -
.328—~
.228 7
.055 " -:
.529
.411
.114
.454"
.460
.000
.278
.512.
.120
.000°
.089
.701
.369"
.087
.517
.043

26



I
ombined’ Act1v1ty -MDA Report (continued) .. Page > l:
ample ID 0009041 02 Acquisition date : 11- SEP 2000 '14:06:35
- | | |
--- Non-Identified Nuclides ---- S ‘ l'
‘Key-Line P L : Y]
Activity K.L. Act error MDA MDA error Act/MDA R
iclide (pCi/GRAM) (pCi/GRAM) -
S-136" 3.522E-02 5.023E-02 © 1.005E-01 9.611E-03 o.351|l
§-137 -3.703E-02 4 .598E-02 7.505E-02 6.936E-03 ~0.493
1-139 5.746E~02 4.786E-02 8.623E-02 2.130E-02 ~. .. 0.666
A-140 . 3.866E-02 1.318E-01 2.489E-01 8.959E-02 "'0.155
A-140 -1.965E-02 4.386E-02 7.843E-02 8.419E-03 . ~-0.250
1-141 -8.499E-02 8.453E-02 1.345E-01 3.997E-02 ., -0.632
3-143 3.100E-02 1.104E-01- 2.006E-01 . 4.692E-02 0.155
E-144 -8.427E-02 3.118E-01 " 5.410E-01 '1.330E-01" —O.lSG'I
1-144 -1.599E=02 4.201E-02 7.282E-02 6.810E-03 -0.220 _
1-145 0.000E+00 0.000E+00 3.951E-03 2:555E 03 0.000
M-146" -4.930E-02 8.175E-02 1.374E-01 2.716E-02 -0.359
D-147 . 2.496E-02 2.424E-01 4,517E 01 7.577E- 02 . 0.055
1-149 . 8.495E-01 1.233E+00 2.305E+00 . 5.416E-01 0.369
J-152 2.623E-01 2.948E-01 6.620E-01 7.817E-02 0.396'
U-154 -4 .485E-02 - 1:048E-01 1.854E-01. 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-02 - 4.154E-02 7.652E-02 1.812E-02 0.232 @l
I-207 2.214E-02 3.856E-02 ~ 7.411E-02 - 1.103E-02 0.299 l[
I-210M -2.399E-02 7.260E-02 1.256E-01 "2.992E-02 -0.191 -
3-210. -7.072E-01 1.899E-01 3.447E-02 2.423E-03°. -20.519_
B-211" -3.757E-01 1.067E+00 . 1.856E+00 3.934E-01 —0.2021w
1-212 1.288E-01 '3.983E-01  6.876E-01 6.497E-02 0.187
3-212 4 .598E-02 9.026E-02 1.696E-01 4 .086E-02 0.271
I-214 2.698E-02 8.741E-02 1.697E-01 2.148E-02 0.159°
B-214 2.271E-01 1.723E-01 1.791E-01 4.012E-02 1.268 @
N-219 7.000E-03 4.860E-01 8.800E-01 1.873E-01" 0.008
A-223 -2.487E-02 9.539E-01 1.278E+00 2.928E-01 . -0.019 o
A-226" 1.240E-01 1.358E+00 2.535E+00 4.679E+00 0.049 '
Y-227 '5.016E-01 3.956E-01 '6.515E-01 115735 01 0.770 %
2-228 - 6.619E-03 1.482E-01 '2.795E-01 2.700E-02 0.024—,
A-231 -7.906E-02 1.456E400 2.588E+00 6.017E-01, -0.031]
H-231 0.000E+00 0.:000E+00 1.832E-03 2.484E505 0.000 @
A-233 2.574E-02 9.407E-02 1.528E-01 4.744E-02. 0.168 -
A-234 -1.106E-01 1.700E-01 2.842E-01 6.978E-02 -0.389@
A-234M -1.027E+00 4'.613E+00 8.729E+00 8.298E-01 -0.118
H-234 -6.285E-01 8.450E-01 1.554E+00 1.802E-01. -0.404.
-235 -8.246E-02 3.548E-01 6.216E-01 1.803E-01 -0.133
P-237 -1.764E+00 5.730E-01 4.774E-01 1.037E-01 -3.695
P-239 8.537E-02 1.843E-01 3.309E-01 7.871E-02 0.258
M-241 -8.990E-02 7.171E-02 1.162E-01 1.166E-02 -0.773

1 .



F ected Report

ample ID 0009041-02
u! o - Half-Life
Mlide Half-life Ratio

3-60. 5.27Y 0.00

A

i’ .,."'w?

% Abundances

106.60D 0.01

Ty
[6¢]

% Abundances

1602.00Y - 0.00

Leamy
'_l
[1sN

[

% Abundances

-
o}
(e]

"*¥" = Keyline

wwm.mwm
T DTy

“Acquisition date

Energy %Abund

1173.22*100.
1332.49 100.
Found = 50.

898.02 93.
©1836.01* 99.
.45

Found = 48

295.21 19.
.18

351.92% 37

Found = 65.

00
00
00
40
38
19

96

Activity 2-Sigma _
%Exrror Re]ected by-

(pCi/GRAM)

3.190E-02 111.71
--- Not Found ---

5.865E-02

85.71

--- Not Found ---

--- Not Found ---

2.271E-01

75.84
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mple ID

aX/VMS Peak Search Report Generated 11-SEP-2000 13&03:40.94=

onfiguration

nalyses by
.ient ID

;position Date

ample Date

mple ID

wmple type

etector name
lapsed live time:
:art channel

cnsitivity

ritical level

0009041-03

DKA100: [GAMMA .SCUSR.ARCHIVE] SMP_000904103_GE4_ SJARB__ 12975 CN

Acquisition date

PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2

SS-11

6-SEP-2000
0009041-03

SOIL
GE4

5

No

0 01:00:00.

3.00000

st -NID Peak Search Report

-

1
1

}_.A

HHREFEFRPFRPRWDWUDDDMRPRPPEHRPFEAMAAMMHEREREFERRFEFERNWSE -~

Energy

62.
76.

84

92.
128.
144 .

234

239.
269.
295.
.20
338.

308

352
451

661

861
911

934
939
963

1052
1119

1460

81%*
52%*

.39%
87.

14

38*
16
78%*

.50
05%

89
73%

54*

L21%
.51
510.
583.
609.
- 632.

88%*
60%*
51%*
67

.28%
794 .

91

.84
.36%*
919.

01

.46
.18
.21
968.

80

.00
.45
1265.
- 1325
1440.

86

.20

S7

.73*

Area Bkgnd
31 311
694 477
37 2289
40 256
54 225
41 222
20 143
20 43
315 84
41 82
44 112
20 83
58 32
144 37
18 41
28 36
47 65
83 25
17 25
18 37
14 22
34 23
39 33
17 13
15 11
9 5

- 23 16
35 16
20 13
40 12
7 14
17 &
11 2
163 S

00:00:00. Acquisition date

00

FWHM

2.63
3.20
1.61

.85
.44
.64
.77
.95
.62
.69
.23
.86
.82
.44
.36
.26

.72
.13
.59
.62
.08
.83
.91
.91
.66
.67
.53
.38
.16
.90
.74
.16

NV FEFAANMNMDNNMNNDWUOLVWEAENEFNNWFHERNNMNNNEREWNDIND

.68

Sample Quantity
Sample Geometry

Detector Geometry:
Elapsed real time:

End channel
Gaussian

Channel Left Pw 3Err

62.53 59 7200.5
76.24 - 71 11 14.0
84.11 82 8131.4
86.85 82 .8126.9
92.09 89 8127.

127.86 125 8129.
144 .48 142  6204.
234.16 233 12 95.
238.72 233 12 15.
269.54 266 - 7 77.
295.38 291 8 92.
307.84 304 7158.
338.17 335 23 44.
351.83 335 23 20.
451.11 449 8126.
510.46 507 7 99.
583.15 - 580 8 67.
609.06 604 32 28.
632.22 604 32124.
660.81 655 10138.
794 .40 792 6115.
861.31 856 12 66.
910.83 906 11 65.
918.47 916 7 79.
933.92 930 12101.
938.64 930 12127.
962.66 957 17 72.
968.25 957 17 53.
1051.43 1047 10 76.
1118.86 1113 12 46.
1265.24 1259 9199.
1324.55 1321 8 66.
1440.30 1437 7 59.
1460.06 1454 12 18.

WNOWPRFHFOVUWOWLWOURRJIUUAONDPOOUNOMOVUENNOARFIIY

ERTERRTE

:.15.00000

Ut w

O HNRNDWERE RBWa e

B N o

HNNO®

(s G2 g

1
11-SEP-2000 12:03:26

11-SEP-2000 12:03:26
1.40012E+02 GRAM .
SJARB
0.01:00:02.08 0.1%
4096

- Fit Nuclides
.55E+00 TH-234
.19E+01

.21E+00

NP-237
SN-126
CD-109

.66E+00

.13E+00

.01E+00 CE-141

.26E+01 NB-95M
PB-212

.06E+00

.81E+00 PB-214

.58E+00 ‘

.88E+00 AC-228
PB-214

.46E+00

.60E+00

.72E+00 TL-208

.47E+00 BI-214

- - - - - . - e P . . - -

- —_—

.63E+00 CS-137
.31E+00
.14E+00 TL-208
.27E+00 AC-228
.30E+00
.42E+00

.82E+00

AC-228
.07E+00
.65E-01 BI-214
.41E+00
.83E+00

.02E-01
.74E+00 K-40



[lt—NID Peak Search Report (continued) ‘ Page o 2

imple ID : 0009041-03 Acquisition date : 11<SEP-2000 12:03:26 f
& Energy Area Bkgnd FWHM Channel = Left = Pw $Err Fit N_uclidés ‘-
ﬁl 1729.78 - 12 5 4.70 1729.04 1725 8 81.5 9.23E-01 |

1764.47 17 5 2.31 1763.73 1760 7 65.0 5.23E-01 BI-214

2614.49* 25 2 3.25 2613.58 2610 -7 45.5 1.23E+00 TL-208

\~
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ummary of Nuclide Activity

mple ID : 0009041-03 Acquisition date

1

{
, o Page : 3 "(
11-SEP-2000 12:03:26

Total number of lines in spectrum . - 37
Number of unidentified lines’ 15

lumber of lines tentatively identified by NID 22 59.46%

uclide Type:': NATURAL ‘
Wtd Mean Wtd Mean : : '
Uncorrected Decay Corr Decay Corr 2-Sigma ' [
uclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags .3
40 1.28E+09Y 1.00 1.331E+01 1.331E+01 0.285E+01 21.43 '
s-208 1.41E+10Y 1.00 8.013E-01 8.013E-01 3.107E-01 38.77 -
B-212 1.41E+10Y 1.00 1.264E+00 1.264E+00 0.518E+00 40.95 ’
T-214 1602.00Y 1.00 8.269E-01 8.269E-01 2.235E-01 27.03
3-214 1602.00Y 1.00 7.512E-01 7.512E-01 3.199E-01 42.59
o-228 1.41E+10Y 1.00 1.047E+00 1.047E+400 0.368E+00 35.16 :
H-234 4 .47E+09Y 1.00 7.476E-01 7.476E-01 15.02E-01 200.86 .
Total Activity 1.875E+01 1.875E+01 '
-1clide Type : ACTIVATION . l
' Wtd Mean Wtd Mean
: Uncorrected Decay Corr Decay Corr 2-Sigma
uclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags ‘
3-95M 3.61D 2.89 1.388E-01 4.007E-01 4.102E-01 102.35
Total Activity 1.388E-01 4.007E-01 l
iclide Type FISSION [
‘Wtd Mean Wtd Mean ll
Uncorrected Decay Corr Decay Corr 2-Sigma
iclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags
D-109 464 .00D 1.01 1.087E+00 1.096E+00 1.426E+00 130.10 I
N-126 1.00E+05Y 1.00 1.091E-01 1.091E-01 1.417E-01 129.890 '1
5-137 30.17Y 1.00 9.245E-02 9.248E-02 12.81E-02 138.52
3-141 32.50D 1.13 5.192E-02 5.842E-02 12.14E-02 207.90 f
[P-237 2.14E+06Y 1.00 3.190E-01 3.190E-01 . 4.139E-01 129.75 .!
Total Activity 1.660E+00 1.675E+00 '{
Grand Total Activity 2.055E+01 2.082E+01 {
‘lags: "K" = Keyline not found "M" = Manually accepted '
"E" = Manually edited "A" = Nuclide specific abn. limit
00141 '



ide Line Activity Report _ : : - Page .4

ple ID : 0009041-03 . ' .- Acquisition date : 11-SEP-2000 12: 03:26

ide Type: NATURAL . ‘ E
- %+ - F#27.  Uncorrected Decay Corr 2-Sigma
ide Energy ° _%Abn - SEff ~pCi/GRAM pCi/GRAM - .%Error. Status

. 1460.81 “10.67* 6.144E-01 1. 331E+01 . ° 1:331E+01 21.43 ‘OK

Final Mean for . '1-Valid Peaks =  1.331E+01#/- 2.852E+00:( 21.43%)

583.14  30.22*% ° 1:399E+00 "

Y s’ Gy ot e’ e gii?

08 _ '5.923E-01 , 5.:923E-01- 71.36 -  OK
860.37  4.48  9.800E-01 4.149E+00 4.149E+00 67.44 OK
2614.66 35.85 3.963E-01 9.615E-01-...9.615E-01 48.31 0K
‘Final Mean for 3,Valid Peaks = 8.013E-01%/-.3.107E-01 ( 38.77%)
12 238.63 - '44.60* -2.994E+00 °1.264E+00 - 1.264E+00 40.95. . OK
300.09 3. 41 2 500E+00 ,’T"“ Llne Not Found ————— Absent
Final Mean for 1 Valld Peaks = 1. 264E+00+/ 5 176E-01 Xv4o.95%)
§I214 609.31  46.30* 1.344E+00 7.173E-01  7.173E-01 34.11 OK
1120.29 ° 15710  7.727E-01 -1.837E+00 1.837E+00 47.20 OK
1764.49 15.80 5.268E-01 1.071E+00 1.071E+00 66.18 OK
2204.22 4.98  4.454E-01 ----- - Line Not Found -----. Absent

8.269E-01+/- 2.235E-01 ( 27.03%)

I

Final Mean for 3 Valid Peaks

-’ o
=
.b .

295.21 19.19 2.533E+00 4 .858E-01 4.858E—Ol 100.73 OK

351.92 37.19* 2.189E+00 9.494E-01 9.494E-01 44.54 OK

Final Mean for 2 Valid Peaks = 7.512E-01+/- 3.199E-01 ( 42.59%)

228 338.32 ' 11.40 2.263E+00 1.211E+00 1.211E+00 59.20 OK
911.07 27.70%* 9.303E-01 8.138E-01 8.138E-01 66.33 . OK

969.11 16.60 8.797E-01 1.286E+00 1.286E+00 54.91 " OK

Final Mean for 3 Valid Peaks = 1.047E+00+/- 3.679E-01 ( 35.16%)

234 63.29 3.80%* 5.863E+00 7.476E-01 7.476E-01 200.86 OK
Final Mean for 1 Valid Peaks = 7.476E-01+/- 1.502Eﬁ00»(200.86%)

lide Type: ACTIVATION
Uncorrected Decay Corr 2-Sigma

lide Energy $Abn SEff pCi/GRAM pCi/GRAM $Error Status
95M 235.69 25.00* 3.022E+00 1.388E-01 " 4.007E-01 102.35 OK
Final Mean for 1 Valid Peaks = 4.007E-01+/- 4.102E-01 (102.35%)
- 001472

' e ' e iii?’ e e



uclide Line Activity Report

wmple ID : '0005041-03

iclide Type: FISSION
uclide Energy 'Cg%Abn"
)-109 - ~88.03 3.72%
Final Mean for ‘1
1-126 '87.57 37.00%
Final Mean fér i
5-137  661.65° 85.12+
FinaliMean for 1
‘E-141 145L44 48 .40%*
Final Mean for i
m-237 86.50 -12.60*
Final Mean for 1
lag: "*" = Keyiine

$Eff
"5.336E+00

Valid,Péaks

5.347E+00 .

Valid Peaks"

1.247E+00

Valid Peaks

4.187E+00

Valid Peaks
5.370E+00

Valid Peaks

(continued)

Acquisition date : 11-SEP-200

Uncorrected Decay Corr 2-Sigma

pCi/GRAM pCi/GRAM  %Error

1

"

1t

.087E+00  1.096E+00 130.10
1.096E+00+/- 1.426E+00 (130.
.091E-01  1:091E-01 129.90
1 091E-014/- i.417E-01 (129.

.245E-02 9.248E-02 138.52

9.248E-02+/- 1.281E-01 .(138.

_192E-02 5.842E-02 207.90
5.842E-02+/- 1.214E-01-(207.
_190E-01  3.190E-01 129.75

3.190E-01+/- 4.139E-01 (129.

Page : 5
0 12:03:286

Status
OK

Ty

10%)

90%)

52%)

O
=

90%) ;
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75%) l
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£'31ned Activity-MDA Report
wmple ID 0009041-03"

i

-—- Identified Nuclides ----

m _ Activity Act error
8 ide (pCi/GRAM) - o -
E’E 1.331E+01 2.852E+00
P SM 4 .007E-01- 4.102E-01
3-109 1.096E+00" 1.426E+00
el 26 1.091E=01" 1.417E-01
374 9.248E-02 - -~ 1.281E-01
S=141 5.842E-02. 1.214E-01
-208 8.013E-01" 3.107E-01
12 1.264E+00 5.176E-01
14 8.269E=01 2.235E-01
3-214 7.512E-01" 3.199E-01
28 1.047E+00 3.679E-01 -
234 7.476E-01 1.502E+00
0-237 3.1902-01~ 4.139E-01
I- Non- Identlfled Nuclldes --—-
o Key- Llne S
1 i - Activity K.L. Act error
llde pCl/GRAM) Ided
=7 4;2153 01 5.938E-01
22 8.964E-04 7.658E-02
R-51 -3.020E-01 5.361E-01
o 5 4 -1.112E=02 6.998E-02
57 -1.454E-02 4.990E~02
58 -5.640E-02 6.927E-02
5-59 -1.108E-01 '1.612E-01
60’ -8.051E-03 8.028E-02
65 9.088E-02" » 1.794E-01
i '4.989E-01 + ‘9 .313E-01
-3.312E-02 9:173E-02
'~3.540E-02 1.154E~-01
2..408E+01 ° ~1.757E+01
1.116E-01 8.142E-02
2.030E-02 4'.557E-02
-8.312E-02 '8.188E-02
-3.202E-02 '7.215E-02
3.396E-02 1.327E-01
1.703E+00 2.321E+00
-9.840E-03 6.372E-02
-5.852E-02 6.247E-01
3.145E-03 7.874E-02
8.966E-03 7.764E-02
-1.486E-02 5.485E-02
-1.420E-02 7.639E-02
-3.271E-01 5.001E-01
2.263E-01 " 1.807E-01
13.140E-01 4.720E-01
1.879E-01 4.134E-01
-1.472E-02 9.010E-02

AP ONNRPWRHENROR

Acquisition date

MDA
pCl/GRAM)

~I10E-01
.360E-01
. 556E-01
.-865E-01
.840E-01
.408E-01

.423E-01
.699E+00
.166E-01

. MDA
(PCi/GRAM)

.228E-01
.276E-01
.493E-02
.I38E-01
.658E-01
.478E-01
.285E-01
.654E-01
.333E-01
.076E-01
-.087E+01
.430E-01
.178E-01
.075E-01
.265E-01
.532E-01
.589E+00
.167E-01
.148E+00
.316E-01
.452E-01
.927E-02
.233E-01
.197E-01
.382E-01
.031E-01
.218E-01
.647E-01

FPdOWORORRFRHEANFHHEHRWONRPYWHNRIHOR R

.193E+00
.383E-01
L 8 4E+00

.270E-01

.135E+00
.455E-01 .

MDA erroxr.

HNMUTokoONOUMEEULU W

MDA error:

- Page : . .6

.238E-01

/522E-01. .
<169E-01-
~818E-02
.261E-02"
-655E-02
.375E-02;
.927E-02,
.311E-02-
.879E-02.
.305E-02
.066E-01
-654E-01;

.784E-01
;340E-02
s639E-01,
.246E-02
.283E-02
.110E-02
.632E-02
.304E-02
.013E-02
.042E+00
.138E-02
.641E-02
.218E+00
:271E-02
~441E-02
.053E-02
.221E-02
.636E-02
.392E-01
.902E-02
.175E-01
.309E-02
.544E-02
.965E-02
.329E-02
.139E-02
.236E-01
.518E-02
.086E-02
.406E-02

11-SEP-2000 12:03:26

Act /MDA

153
427,
1604

.680
.375+
.073 .
.870 -
433
.309-

.440-
.517.

Act/MDA

0.373.
0.006:

-0.327 .

-0.087 .
-0.194- .
-0.496
-0.417
-0.054
©0.277-
0.652 -
-0.248-

-0.171-
0.780- .

0.780.
0.172-

-0.773. .

-0.253,
0.134
0.371
-0.084
-0.051
0.024
0.062
-0.166
-0.115
-0.399
0.669
-0.391
0.260
-0.089

00144

517: .

.930.



ombined Activity-MDA Report

mple ID

0009041-03

(continued)

- Non—Identified Nuclides ----

Ided

Key-Line
Activity K.L.
iclide (pCi/GRAM)
E-132 -5.202E-02
n-133 5.012E-02
1133 2.543E+00
3-134 1.418E-03
3-136 -4 .459E-02
31-139 3.226E-02
\-140 1.127E-01
A-140 -3.112E-01
1-143 4 .835E+00
1-144 3.870E-01
vM-144 -2.839E-02
M-145 1.363E-02
1-146 9.020E-03
)-147 1.851E-01
v-149 3.613E+00
J-152 8.033E-02
J-154 -3.406E-03
J-155 1.304E-01
3-203 3.762E-02
7-207 -8.226E-03
[-210M -1.017E-01
3-210 2.940E-01
3-211 -1.272E+00
{-212 5.367E-01
J-219 3.785E-01
1-223 -2.768E-02
\-224 1.220E+01
A\-226 1.828E+00
1-227 1.425E+00
1-231 1.575E+00
1-231 4 .511E-02
1-233 -5.863E-02
1-234 1.725E-02
1-234M 2.931E+00
-235 2.377E-01
2-239 2.591E-01
1-241 6.802E-02

Act error

Hcnw;mror+m¢o~Jqu+4\me+oak{m-qgaw»b\ou1wreo{¢<p\4uamle~4ufwia N

.866E-01"
.027E-02

.229E+00

.109E-02

.291E-01

828E-02

.155E-01"
.622E-01
.096E+00
.229E-01
+751E-02
~405E-01
.227E-01
.906E-01
.337E+00
.377E-01
.138E-01
.691E-01

623E-02

_961E-02
.320E-01
.644E-01
.854E+00
.359E-01
~905E-01
.185E+00
.052E+00
.776E+00
.473E-01
.995E+00
;353E-01
:460E-01
.274E-01
.233E+00
939E-01
.625E-01
.081E-01

Acqguisition date

MDA

(pCi/GRAM)

FRSRPWORNBRBRNANFRWURERERENBROREONHOBRNONH W

.011E-01
.557E-01

.013E+01

.185E-01
.007E-01
.891E-02
.983E-01
.330E+00
.396E+00

~709E-01

.187E-01
.409E-01
.305E-01
.131E+00
.591E+01
.939E-01
.045E-01
.703E-01
.294E-01
.270E-01
.751E-01
.552E+00
.100E+00

.

264E+00

.497E+00
.187E+00
.236E+00
.948E+00
.000E+00
.199E+00
.069E-01
.297E-01
.513E-01
.643E+01
.105E-01
.465E+00
.745E-01

11-SEP-2000 12:03:26

MDA error

FBNRPRFRERBHEFWUOURONHEREOANUNWHAWOOKKFNRERENDWRENDNDOO -

.

.120E-01
;277E-02
.859E+00
.204E-02 -
.943E-02 -
.332E-02
.520E-01
.455E-01 |
.720E+00
.104E-01
.117E-02
.572E-01
.047E-02
:176E-01

209E+00

Page

.065E-01 :
.725E-02
.250E-02
.038E-02
.981E-02
.733E-02.

518E-01-

.166E+00
.204E-01
.650E-01
.604E-01
.599E+00
.491E+00
.755E-01
.648E+00.
.370E-02
.021E-01
.095E-01
.581E+00
.526E-01
.283E-01
.751E-02

00

’ It .
eNeNoNoNoRoRoNaoll _Nell VReloRolloNoNeoNoNoNoNoNoNoNoloNoNoNeol o NoNeNoNoNe]

1

5

0.173
0.322
0.251
.012
.222
.326
.188
.234
.100
.577
.239
.057
.039
.164
.227
.090
.008
.482
.291
.065
.581
.190

.425
.253
.013
.880
.620
.425
.375
.111 .
.255
.049
.178
.335:
.177
.390

43

x|

Act /MDA l

1

.410%

N

i

Com

=



‘W
[iLcted Report

‘ample ID

g |

uclide Half-life-
3.26D
2.06Y
10.98D

r %
m . -]
'U-155 4796Y" .
[;izsl 7 04E"%g:j08Y

IRl

R

i
i

Cde

= Kéyiine

0009041-03

Half-Life
- Ratio
1.69

- Abundances

1 0.01

Abundances

0.50

Abundances.

0.00

% Abundances

0.00

-‘Abundances

.. .0.00

Abundances

‘Found =

Acquisition date

_Energy %Abund

93.31*% 35.
208.95 2
300.22 16.

Found = 66.
563.23 8.
569.32 15.
604.70* 97.
795.84 85
801.93 8.

Found = 38.

91.11 28.

531.02* 13.

Found = 68.
121.78 20.
244 .69 5
344 .27 19.
778.89 9.
964 .01 10

1085.78 7

1112.02 9.

1407.95* 14.

Found = 10.

86.50* 30.

©105.30 20.

Found = 59.

25.64%* 14.

84 .21 6.

Found = 30.
143.76* 10
163.35 4.
205.31 4

52

70

.24

00
18

38
43
60

.40

73
62

90
10
81

50

.40

13
20

.40
.22

60
94
79

90

70.

88

70

40
33

.50

70

.70
.76

. 1.304E-01 129.75

Activity 2-Sigma

(pCi/GRAM) %Error
4. 989E-01 186.68
--- Not Found ---
--- Not Found ---

--- Not Found ----

--- Not Found ---
-~~- Not Found ---~
8.378E-02 115.45
--- Not Found ---

2.675E-01 130.77
~-- Not Found ---

--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---
1.321E+00° 73.87
--- Not Found ---
--- Not Found ---
--- Not Found ---

--- Not Found ---

--- Not Found ---
5.770E-01 133.91

2.377E-01 207.76
--- Not Found ---

--- Not Found ---

Page

Re]ected by
Abun. :

Abun.

Abun.

Abun.

~ Abun.

Abun.

Abun.

0014c

8

11-SEP-2000 12:03:26
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nnel Contents for [GAMMA SCUSR.ARCHIVE] SMP_000904103_GE4. SJARB 12975.CNF

3
o .
’_J:

1: 0 0 0 0 0. 0 0 0
9: 0o . 0o 0 0. 0 ] 58 88
7: 64 48’ - 46" 33 31 39 .34, 41
5: 44 35 ¢ 39 - 35 35, 48 . 30" 41 -
3 : - 34 27 25" 36 - 38 40 36 .49 —
h1: 26 . 39 - 37 0 31 35 ©. 78 - 64 34 -~
49:" 30 40 . ' 32° 31 40 35 ¢ . 40 39 -
&7:_ 42 46 48 54, " 46 69. . 96. . 63 - -
5: 38 - 47 64 . 51- 52 54 42 - - 50 ‘
73: 75 90 . 172 77: 260 105 46 42
W1 : 45 34 52 73 68 59. 79 67
3O : 43 74 50 84." 105 . 48 29 35
97: 27 28 . 42 41 32 30 34 25
5: 43 40 28" 36 28 36 34 30 . -
323:_ 25 29 29 32 24 - . 33 : 29 32 .
1: 24 : 26 ° 27 28 27 34 31 44 -
129: 54 23" 30 32 24 37 - 35 31, —
f 7: 24 25 39 - 25 24 29 24 40 - .=
5: 38 23 - 25 . 19 31 23 - 28 23
153:° - 26 33 22 17 27 35 - 19 - 30
W1 : 15 29 28 21 - 28 36 28 24
[59: - 23 29 21 24 25. 19 - 37 18..
77 : 21 25 16 : 21 32 23 21 22
5: 45 62- 30 - 25 25 26 19 22
@3: ' 17 23. 17 20 30 17 24 20
1: 19 16 23 24 25 .22 17 21 ..
209: 24 320 23 12 . 27 22 20 25
7 17 26 35 . 13 ' 27 10 24 20 -
5: - 19 25 23 15 14 18 25 14
233: : 15 26 14 18 25 157 179 41
g‘el: .48 - 53 17 - 10 17 15 15 6 »
O : 11 14 14 16 22 20 19 15
7: 20 19 17 12 16 18 10 - 11
65: 17 13 4 21 20 24 19 6
3: 12 17 10 15 25 16 12 21
1: _ 11 16 15 12 . 16 21 10 14 .
' 289: 12 12 10 16 8 20 76 23
& : 15 : 22 - 12 - 26 17 13 14 .15
5 16 9 20 22 12 7 13 8
3 8 11 14 i3 5 10 10 6 -
1 14 9 9 12 12 11 13 14 7
9 13 10 9 11 12 , 4 6 6
7 14 40 22 12 12 . 11 12 13
5: 11 13 14 15 10 - 11 49 - 85
3: 27 12 10 10 6 11 . 8 9
1: 7 . 8 7 8 5 13 10 11
9 7 11 8 10 12 10 8 13
7: 15 12 2 10 12 6 o111 ' 10
5: 9 10 10 7 S 12 : 11 . 7 4
3: 8 15 7 10 6 11 14 11 T
01: 10 7 6 . 12 10 7 3 11 -
09: 10 7 7 11 8 11 8 8
17: 7 5 0 8 6 7 3 4
: 7 1 11 4
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