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. E6EF~LINE:
X0 SERVICES

Oak Ridge Laboratory
.

Internal
Chain of
Custody

Work Order #

Lab Deadline
I

I 1 ZIib/ZUUZ I
Analysis j UUISO - Level 4

Sample Matrix I Other Solid

Comments Sample | HP 210 /270 | Storage
. Fraction | Detector Activity Location

04 89 E1.4

05 ElA

See MRM for instructions; See subfile for aliquots;

_ __ ___ __.__ '_ _ 1.

I Location (circle one) Initials Date I

I Smpe Storg'e Rough Prep Prep SeparationsReceived by Count Room a I. '2Ccv- oIC

Relinquished by Sample Storage -i Fle. Prep Separations CountRoom K a y rn4e

Received by Sample Storage Rough P Separations Count Room-

I,
Relinquished by SampleStorage Rough Prep Prep S a CutR m

Received by Sample Storage Rough Pr tp Prep S Count Room

Relinquished by SampleStorage RoughPr Prep ep CountRoom 2-i d

Received by Sample Storage Rough Prep Prep Separations ountRoo

Relinquished by Sample Storage RoughPrep Prep Separations Count Room

Received by SampeSoa Rough Prep Prep Separations CountRoom

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 I I

F

)
00006

Printed: 11126/2002 2:26 PM



ES E EV I I ES:
SERVICrS

Oakc Ridge Laboratory

Internal
Chain of
Custody

Work Order # I

Lab Deadline 12/5/2002

Analysis ThISO - Level 4
Sample Matrix I Other Solid

J. a - __________________________ a

Comments Samplo HP 210 / 270 Storage
Fraction Detector Activity Location

04 89 E1.4
05 E1.4

See MRM for instructions; See subfile for aliquots;

Location (circle one) Initials Date

Received by �eStorage f gh �P-p Prep Separations Count Room /% Act OA

Relinquished by Sample Storage Prep Separations Count Room | /f-'6l

Received by Sample Storage Rough Prep Separations Count Room

Relinquished by Sample Storage Rough Prep Separations Count Room J , !
Received by Sample Storage Rough Prep Prep (f9 pt Count Room

Relinquished by Sample Storage Rough Prep_ Prep ( I Count Room / DIS H

Received by Sample Storage Rough Prep Prep Separations Con Roo v

Relinquished by Sample Storage Rough Prep Prep Separaons Cnt R om

Received by 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
k

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

a_

0000 7

Printed: 11/2612002 2:26 PM



nE:E3E M IlN E
SERVICES

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order#

. Lab Deadline ! See Comments )
mm.)

I Analysis PuISO - Level 4
Sample Matrix . Os

.1. _ _ _ _ _ _ _ _ _ _ _ .

Comments Sample HP 210/270 StorageFraction DetectorActivity Location

04 B9 E1.4
05 E1.4

Re-Analysis: 20#5 is Process Blank

Original Lab Deadline: 12/10/02 - __

Rerun Lab Deadline: 12/10/02D See MRM for instructions; See
subfile for aliquots;

. Location (circle one) Technician Initials

Received by | C ; Nse Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep (Pep ) Separations Count Room

Received by Sample Storage Rough Prep Prep P Count Room

Relinquished by Sample Storage Rough Prep Prep Count Room

Re ceivedby Sample Storage Rough Prep Prep Separaions _ Roo

Relinq ished by Sample Storage Rough Prep Prep Separain

Re cenq ised by Sample Storage Rough Prep Prep Separations qCount om

Relinq ished 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

�a I -

QC
M0008

Printed: 12J12002 11:59 AM



EB EaFLINE
1 '~ : SERVICES

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order #

Lab Deadline
I

121512002
Analysis I Pu4lSO - Level 4

Sample Matrix I Other Solid

Comments Sample HP 210 / 270 Storage
Fraction Detector Activity Location

04 89 E1A4

05 E1l4

Use Pu236 tracer - Report Pu2422t=4=

See MRM for instructions; See subfile for aliquots;

_ Location (circle one) Initials 4 Date

Received by CEEtoag r- hP-p Prep Separations Count Room

Relinquished by Sample Storage ( P Prep Separations Count Room Aftt2 0);

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 epar CountRoomd

Relinquished by Sample Storage Rough Prep Prep epar CountRoom

Received by Sample Storage Rough Prep Prep Separations ount-

Relinquished by Sample Storage Rough Prep Prep Separations

Received by 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

.. tJQO0 9
Printed: 1112612002 2:26 PM



I

I SE:RvicEs

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order#

Lab Deadline

Anaysis

-I r See Commentsr .
Pu241 - Level 4 1 .

I I Sample Matr I Os
I. L _________ .5

Comments Sample | HP210/270 Storage. Fraction J DetectorActivity Location

04 89 E1.4
05 . EI.4

Re-Analysis: 2 #5 is Process Blank .

Original Lab Deadline: 12/10/02
Rerun Lab Deadline: 12/10/02 See MRM for instructions; See

subfile for aliquots;_

_ Location (circle one) Technician Initials i

Recelvedby / 2o g Rough Prep Prep Separations Count Room |

Relinquished by Sample Storage Rough Prep (EP) Separations Count Room

Receivedby Sample Storage Rough Prep Prep Count Room

Relinquished by f Sample Storage Rough Prep Prep tn Count Room p 4 .1f',d

Recelvedby Sample Storage Rough Prep Prep Separations Cni; tRoo I

Relinquished by Sample Storage Rough Prep Prep Separations Cu oom

Receivedby Sample Storage Rough Prep rep Separations Count Room

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Received by | Sample Storage Rough Prep Prep Separations Co:utRom/ /

Relinquished by | Sample Storage Rough Prep Prep Separations

Received by | Sample Storage Rough Prep Prep Separations Count Room

Relinquished by | Sample Storage Rough Prep Prep Separations Count Room

Receivedby f Sample Storage Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep Prep Separations Count Room
.IC ).r

.. 00 10

Printed: 12/6/2002 12:40 PM



E-:E- R L- IN" E
SERVICE S

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order #

Lab Deadline I

HE

12/5/2002
Analysis I Np237EI - Level 4 |

Sample Matrix I Other Solid

Comments Sample | HP 210 / 270 StorageFraction Detector Activity Location

04 89 E1.4

05 fElA

See MRM for instructions; See subfile for aliquots;

i. .__ _ _ _ _ _ _ _ _ _ _ _

Location (circle one) Initials I Date
-___________________ - 4 +

Received by (* ( 9oCRg!~ Prep Separations Count Room 1 keys '
I

Relinquished by SampleStorage Prep Separations CountRoom Cl C2.

Received by Sample Storage Rough Prep rep Separations Count Room

Relinquished by Sample Storage Rough Pre p e Separations Count Room

Received by Sample Storage Rough Prep eprai CountRoom ,_,-> 7

Relinquished by Sample Storage Rough-Prep\ Prep pat Count Room. I;j .4-ePI

Received by Sample Storage Rough Prep Prep Separations C n R
Ce! C3'

Relinquished by, Sample Storage Rough Prep Prep Separations Con R(L

Received by Sa 9* 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......eSto__geRoughPrepPrepSeparationsCountRoom
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

_Received by Sample Storage Rough Prep Prep Separations Count Room

w Relinquished by Sample Storage Rough Prep Prep Separations Count Room

UUUjIl

Printed: 11/2612002 2:26 PM



EE3 ErF:L-1NE:
SERVICES

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order #

Comments Sample jHP 210 / 270 Storage
Fraction Detector Activity Location

04 89 E1.4

._05 E1.4

See MRM for instructions; See subfile for aliquots;

_ Location (circle one) Initials Dat s
lo

I Received by (:E~t~ Rough Prep Prep . Separations Count Room iiI
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Received by Sample Storage Rough Prep Separations Count Room tn

Relinquished by Sample Storage Rough Prep Separations Count Room

Received by Sample Storage Rough Prep Prep e- to-ns`j Count Room >/6 -g d -

Relinquished by Sample Storage Rough Prep Prep Count Room I

Received by Sample Storage Rough Prep Prep Separations Coun2t-6

Relinquished by Sample Storage Rough Prep Prep Separations CountRoom

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

F Relinquished by Sample Storage Rough Prep Prep v Separations Count Room

I00 01 2
Printed: 11/26t2002 2:26 PM



E EaL I Ea
SERVICES

Oak Ridge Laboratory

Il

Internal
Chain of
Custody

Work Order #

Lab Deadline i 121512002 |
Analysis I CmISO - Level 4

Sample Matrix I Other Solid
q

Comments Sample HP 210 / 270 Storage
Fraction Detector Activity Location

0489 El.A

. .El .s

I-A

See MRM for instructions; See subfile for aliquots; _ L 1
, .__ __ _ _ I _ _ _ _ _ _

Location (circle one) Initials Date

Received by �eStomge (Rou9h PC/ Prep Separations Count Room 1 //-.24-axK"--,Ylok�
Relinquished by Sample Storage R-g- Prep Separations Count Room , 5 . I ; ,

Received by Sample Storage - Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep rep) Separations CountRoom

Received by Sample Storage Rough Prep Pe Count Room

Received bySml Soae Rog rp Prep Seprabons kiJA&Y cH
Relinquished by Sample Storage Rough Prep Prep Separations Count Room 7.4 1 A o

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 Rooml

w Relinquished by Sample Storage Rough Prep Prep Separations Count Room

1J01 3
Pnnted: 11/2612002 2:26 PM



C Sample MP 210 / 270 StorageComments Fraction Detector Activity Location

04 89 E1.4

05 E8. _

If Strontium is positive see KBS to add Sr89}90

See MRM for instructions; See subfile for aliquots;

__ Location (circle one) Initials Date ,

Received by 3 Ru Prep Separations CountRoom l e "Y / :j - -2 ,

Relinquished by SampleStorage Prep Separations CountRoom z )5 C)- |k

Received by Sample Storage Rough Prep Prep CountRoom i I 6- ? >

Relinquished by Sample Storage Rough Prep Prep CountRoom -r--o 2L

Received by Sample Storage Rough Prep Prep Separations t Ro..,

Relinquished by Sample Storage Rough Prep Prep Separations &

Received by S l Rough Prep Prep Separations CountRoom

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Received by Sample Storage Rough Prep Prep Separations CountRoom

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 CountRoom _

Relinquished by Sample Storage Rough Prep Prep Separations CountRoom

Printed: 11/26/2002 2:26 PM



I

E E6E LI EN
S SERVIC ES

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order #

Lab Deadline I

NOMM
12/5/2002

Analysis I TcO99 - Level 4
Sample Matrix I Other Solid

A A

Comments Sample HP 210 / 270 Storage
Fraction Detector Activity Location

04 89 EIA

05 EI.4

See MRM for instructions; See subfile for aliquots; _ -1
_ ______._ _ _

Reeie by . . e~~ ... g Pm Pre Separations. Con Room .£
Location (circle one) Initials Date

R nReceived by S l Sough Prep Separations Count Room 7 $ ° /t',2(32,

Relinquished by Sample Storage I R h Prep Separations CountRoom v-n t

Received by Sample Storage Rough Prep Prep Sf epO-araCoons aunt Room

Relinquished by Sample Storage Rough Prep Prep S o Count Room

Received by Sample Storage Rough Prep Prep Separations Coun Room

Relinquished by Sample Storage Rough Prep Prep Separations C(oJunt Room

Received by Sa e 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

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 CountRoom.

Relinquished by Sample Storage Rough Prep Prep Separaffons CountRoorn
_ .

'LULj I

Printed: 11/26)2D02 2:26 PM



"I.

E E F! LI"E
I ; SERVICES

t Oak Ridge Laboratory

Internal
Chain of
Custody

I Work Order #

ANE

comments Sample HP 210 / 270 Storage
CommentsFraction Detector Activity Location

04 89 EI.4
.05 E1A

Report Cs 3711 34,Co 541 55,Mn54,Zn65,Nb94,
Ag10m, & positives

.- , .

See MRM for instructions; See subfile for aliquots; I
Locatp (circle one) Initials l Date

Received by 3 o r Prep Separations Count Room / 1k-j?7cJ^<;i

Relinquished by Sample Storage Rough Prep Prep Separations Count Room AI
Received by Sample Storage Rough Prep Prep Separations aunt Roo

___ _ {__.__74
Relinquished by Sample Storage Rough Prep Prep Separations CountRoomr

Received by Sample Storage Rough Prep Prep Separations Count Room

Relinquished _ by _ SampleStorageRoughPrepPrepSeparaons CountRoom.

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Received by Sample Storage Rough Prep Prep Separations Count Room

R el uished 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

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Received by Sample Storage Rough Prep Prep Separations Count Room

- 4 1E - _ _ _ _

Relinquished by Sample Storage Rough Prep Prep Separations Count Room
rl ,(iUU* ,

Printed: 1112612002 2:26 PM



EEsEML-INE
I OSERVICES

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order #
i

Comments Sample HP 210 / 270 Storage
Fraction Detector Activity Location

04 89 E1.4

05 jEI.4

See MRM for instructions; See subfile for aliquots;

! : _ _ _ _ _ _ _ L__ _ _ _ _ _

Location (circle one) Initials Date

Received by I toagePrep Separations Count Room yoJ/ / 2 6 ( d3L

Relinquished by SampleStorage g Prep Separations Count Room 0S> ;a

Received by Sample Storage Rough Prep Separations Count Roo

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Received by Sample Storage Rough Prep Prep Separations Iunt Room jj /Bjj w7
Relinquished by Sample Storage Rough Prep Prep Separations Count R /2^ 3-.

Received by Sample Storage Rough Prep Separations unt a

Relinquished by Sample Storage Rough Prep Separations C n R

Received by Sample Storage Rough Prep Prep Separations lCount R

Relinquished by Sample Storage Rough Prep Prep Separations ezoo

Received by Sample Storage Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

_ eiqReceived by Sample Storage Rough Prep Prep Separations Count Room lcee by Sampl Strg Rog!rp Pe eartos CutRo
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

00017
Printed: 11/26/2002 2:26 PM



I

EEE B R L I M E:
SERVICES

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order #

Lab Deadline

ln��

l 12/512002 I
Analysis I N063 - Level 4 -

Sample Matrix I Other SolidI

Comments Sample HP 210 / 270 Storage
Fraction Detector Activity Location

04 89 E1.4

05 E1.4

Depoxrt Ccz7,1129, Fess; -

See MRM for instructions; See subfile for aliquots;

Location (circle one) Initials Date

Received by I Prep Separations Count Room S C ' ct N) b '0 Z

Relinquished by Sample Storage (Rogh 5Prp Prep Separations Count Room kL7S--y 5c0-9 t °

Received by Sample Storage Rough Prep Pre Separations C o u .1 ( ...cj

Relinquished by Sample Storage Rough Prep ( rep) Separations C u Ro 3-e i

Received by Sample Storage Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep Prep Separations ount:Roo

Received by Sample Storage Rough Prep Prep Separations CountRoom

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

UUt18

Printed: 11)26/2002 2:26 PM



r

E BE3 M L I NtE:
S SERVICES

Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order #

Lab Deadline | 12/512002

Analysis Ni59 - Level 4
Sample Matrix I Other Solid

Comments Sample HP 210 / 270 StorageFraction Detector Activity Location

04 89 E1.4

05 EI.4

See MRM for instructions; See subfile for aliquots; | -____------|

:''I --'-_'1----'''_ '1'--=-

Location (circle one) I Initials Date

Received by 3 <55 Prep Separations CountRoom

Relinquished by Sample Storage CRugh P rep rep Separations Count Room

Received by Sample Storage Rough Prep Pre Separations Count Roam

Relinquished by Sample Storage Rough Prep Pe Separations CountR

Received by Sample Storae Rough Prep Prep Separations Cu Ra - /_ _

Relinquished by Sample Storage Rough Prep Prep Separations Cout| Roam

Received by a Sa 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

1"' Relinquished by Sample Storage Rough Prep Prep Separations Count Room

00019
Printed: 1112612002 2:26 PM



E lB EF:7L NE:
Internal
Chain of
Custody

Work Order #

Lab Deadline -I
I

12/5/2002 I
SERVI C ES

Oak Ridge Laboratory Analysis Pb2i0 - Level 4 A.

Sample Matrix I Other Solid WI

- a

Comments Sample | HP 210/ 270 Storage
Fraction Detector Activity Location

04 89 EIA

05 E1A

See MRM for instructions and aliquots

_ _ Location (circle one) Inftial { Date

Recelved by < Rough Prep Prep Separations Count Room 6 2 q
Relinquished by Sample Storage Rough Prep Prep S yparatia Count Room

Received by Sample Storage Rough Prep Prep Separations

Relinquished by Sample Storage Rough Prep Prep Separations C
Reeinq eished by SampleStorage RoughPrep Prep Separations Count Roo

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 Separaions 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 __Storage_ _R__g__Prep_ _Prep__Separations_ _CfuntRoom.

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Receiv.ed 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

Relinquished by Sample Storage - Rough Prep Prep Separations Count Rooml

00020
Printed: 1213/2002 9.44AM



I

9;-R9; F L-R I C E SOk RERVaCES

IOak Ridge Laboratory

Internal
Chain of
Custody

Work Order #

Lab Deadline

IIEA�� I
I 12/5/2002 I

Analysis I GaGbT - Level 4
Sample Matrix I Other Solid

I h - _________________________ I

Comments Sample HP 210 / 270 Storage
. Fraction Detector Activity Location

04 89 [ E1.4

05 E1.4

.e 1:oitco;Sfr -- ---
See MRM for instructions; See subfile for aliquots;_ I;___7

. ~~_ _ _ ---- _ 1- _ _ _ _ __-------

_S

Location (circle one) I Initials Date
_________________ - - 4 t

Received by C St ra g (!E:i-p�-� Prep Separations Count Room

Relinquished by Sample Storage C~tugh Prp Prep Separations Count Room e lr' b'OL

Received by Sample Storage Rough Prep Pep) Separations Count 00

Relinquished by Sample Storage Rough Prep Pm Separations - C nt

Received by Sample Storage Rough Prep Prep Separations (CountRo

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

Reli uished by I Sample Storage RoughPrep Prep Separatons Count Room

Relinquished by Sample Storage Rough Prep Prep Separations Count Roam

Received by Sample Storage Rough Prep Prep Separations Count Room

WY 4- F 4-

Relinquished by Sample Storage Rough Prep Prep . Separations Count Room

00021
Printed: 11/26/2002 3:14 PM



2)E6EFMLI _1

SERVICES .

I Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order #

Lab Deadline I
I

I 2152UU0Z I
Analysis Gamma - Level 4

Sample Matrix I Other Solid
I

Comments Sample | HP 210 / 270 Storage
Fraction Detector Activity Location

04 89 E1.4

05 E1.4

Report Csl 3i/1 34,Co6OEul 52/154/155,Mn54,Zn65,Nb94,
Agi Om, & positives

, ____ ___ois r cto s__ __ee_____ _____f r____
See MRM for instructions; See subfile for aliquots;_ __ __

_ _ _ _ _ _._ _ ___ . . __

*1' - .-. . - -

IL -- Location tcircie one) Initials Dater Received by < e~ o m g ( Rouh9 2" Prep Separations Count Room 4I I'1-OZ
Relinquished by Sample Storage Rough Pre Prep Separations Count Room iC C k f f(- L O0

R y SP

Received by Sample Storage Rough Prep Prep Separations Cn Room

Relinquished by Sample Storage Rough Prep Prep Separatbons (Eo nfi lR-e5- h ~ /2L
Received by Sample Storage Rough Prep Prep Separations Count Room

Relinquished by SampleStorage RoughPre_ Prep Separaons CountRoom

Received by Sample Storage Rough Prep Prep Separations Count Room

R einquished by Sample Storage Rough Prep Prep Separations Count Room

Received by Sample Storage Rough Prep Prep Separabions Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Received by Sample Storage Rough Prep Prep Separations Count Room
RelinquishedbySampleStorageRoughPrepPrepSeparations Co unt.Room

Re cqived 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.
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Comments Sample HP 210 / 270 StorageFraction Detector Activity Location

04 89 EA.4

05 El.4

Report Co57,1129, Fe55

See MRM for instructions; See subfile for aliquots;

_ Location (circle one) Initials I Date

Received by {oug iPre Prep Separations Count Room L.-750 fi- 'R 6 5

Relinquished by ampleStorage Prep Separations Count Room k cQLZ | /( e;
RciebySample Storage Rough Prep Prp Spaain

Received by Sample Storage Rough Prep Prep Separations Con 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

RelinqishedbySamleSTrae RghPr Pep earn CotRo

Received by Sample Storage Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep Prep Separations Count Roorn

Received by Sample Storage Rough Prep Prep Separabions Count Room.

Relinquished by Sample Storage Rough Prep Prep Separations Count Room
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Chai ,f Custody Record N2 779
Eberilne Services Y) > -
601 Scarboro Road
Oak Ridie, TN 37830 E E_ C B c L . . _ c
(865) 481.0683 Phone * (865) 483-4621 Fax sE I

Project Name: Project NumberO _ |

Send Report To! Sampler (Print Name): Page..of
Address: Sampler (Print Name):

_4;024 Shipment Method: (/ /

Airbill Number:

Phone: Laboratory Receiving: Order !776
Fax: --

_/
Field Sample ID Sample Sample Sample |Numer f /omments pecial Lab Sample ID

_________________________ ae im Mtri CntinrsInstnuctions, etc. (to be completed by lab)

7 __ ___ _…_ -___=

Re.quse b) -aue - -~y(Sga re .ae ie Sapl Cutda Reak (Cmlee.y.aoatr)

' . _ _ ) E E Gz lJa zg

.I Tota # Cotinr Receive_? .______

_)i _- _/ 4 _ __ __

Relinqs edb:(inature) eived by:, Sina re) Dait lme: sampleustodinRemaks_(ComletedyLaboatory)

Level I 0 Routine 0 COC Seals Present?
II. V Level 1I 0 24 Hour 0 COO Seals Intact?Relinquished by: (Signature) Rece ved by: (Signature ate Time: Level III 0 1 Week 0 Received Containers Intact?

Other 0 Other - Temperature? ___=
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_- Client Name _m ContractUPO _ Project Type =-_-- w te Receid Required Turnaround Days

Duratek 15255 Environmental 112612002 14
D~l_ 1_ AAI A _A_ _ B§_ | tt_- l_ 1

I I
I

02-11141 I
rrojecl uame Client WO bamrIe Dlsp Luo Deadlno internal Deadlsns a . a . I-_ . -_ , ,_ __,-,_-4--.

106760.003 VA Medical Center R 12/0512002 1210912002 1211012002
Internal ID Client ID Sample Date Matrix Storage W. E L I z_ W O

2 ~ zO 1

01 LCS 11/26/02 Os E1.4 X X XX XX X XX X X X X X X X _ 18

02 BLANK WV26/02 Os E1.4 X X X X XX X XX XXX X X X X X X x 18

03 DUP 1126102 Os E1.4 X XX X X X XX XXX X X X X X is

04 VA-02-0176 11/25/0212:00 OS E1.4 XXX X XX XxX XXX XXX X XX X X X is

05 Process Blank 11/26/02 00:00 os E1.4 X X 2

0

0

0

0

0

0

0

0

0

a

0

0

0

0
Totals P An -- a.i -- 1-- -2----- ----------.----------1--1---

...... _ _ _ _ _ .-- ---- -- -- 1-'- '---'IIIl

T_ otls Per AnalySiS {non QAsa~mples) i | Ji t t 1 |11 1 1 1 1 2 1 2 1 | 1 1 _ 1 0 0 0| 0 |0 |0

E 3E I~zL I N E
SERVICES

Sample Log In Report

-(7 - - -

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830

Voice: (865) 481-0683
Fax: (865) 483-4621

Invoice

Voice

Fa.

Arcounts Payable

Duratek

10100 Old Columbia Road

Columblai MD 21046

Report Data Paul Jones

Duratek

628 Gallaher Road

|Kingston, TN 37763

Volce 185-376-8276

P.. 165-376-6247I I . - L .-

Contact

Voice

f-A_'4

Paul Jones

865-376-8276

[A657R6A47

Fax data to Paul Jones

- Lf -
- -v -v . -- -

Printad' 1aiCAnnn7 a AA AR



-E: Ff = I I Ad E-' STANDARD OPERATING PROCEDURE MP-001, Rev. 5
_ E. . . . , ani ca Effective: 11/01/01

Sample Receiving 12 of 14

Eberline Services - Oak Ridge Laboratory

SAMPLE RECEIPT CHECKLIST
MP-001-2

WORK ORDEa 2 11 I _4

SAMPLE MATRIX/MATRICES:

WERE SAMPLES:

(CIRCLE ONE OR BOTH)
AQUEOUS

(CIRCLE EITHER YES, NO, OR N/A)

1) RECEIVED IN GOOD CONDITION?

2) IF AQUEOUS. PROPERLY PRESERVED

V-) OR N

Y OR N (

WERE CHAIN OF CUSTODY SEALS:

1) PRESENT ON OUTSIDE OF PACKAGE?

2) UNBROKEN ON OUTSIDE OF PACKAGE? -

OR N

OR N i

aiR N- -3) PR-FtSEN T ON SAMPLES? &
4) JNBROKEN ON SAMPLES? OR N.

WAS CHAIN OF CUSTODY PRESENT UPON SAMPLE RECEIPT?@ OR N

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

REMARKS:

SIGNATURE: | ( DATE: /-;L-t

Copy No. "Radiochemical Services"
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E B EFZLI N E
SERVICES

EBS-OR-18150
Oak Ridge Laboratory

December 18, 2002 601 Scarboro RoadOak Ridge, TN 37830
Phone (865) 481-0683

Mr. Paul Jones Fax (865) 483-4621

Duratek Federal Services
628 Gallaher Road
Kingston, TN 37763

CASE NARRATIVE
Work Order# 02-11141-OR

SAMPLE RECEIPT

This work order contains one solid sample received 11/26/2002. This sample was analyzed for
Americium-241, Curium-243/244, Carbon-14, Gross Alpha/Beta, Lead-210, Nickel-59/63, Neptunium-
237, Isotopic Plutonium, Plutonium-241, Technetium-99, Total Strontium, Isotopic Thorium, Tritium,
Isotopic Uranium, by Gamma LEPS and by Gamma Spectroscopy.

CLIENT ID LAB ID

VA-02-0176 02-11141-04

ANALYTICAL METHODS

Americium-241 and Curium-243/244 were analyzed using method EML Am-01 Modified. Carbon-14
was performed using EPA Method 520.0 Modified. Gross Alpha/Beta was performed by gas flow
proportional counting using Method LANL MLR-100 Modified. Lead-210 was analyzed using Method
EML Pb-01 Modified. Nickel-59/63 was analyzed using Method ASTM 3500-Ni Modified. Neptunium-
237 was analyzed using EIChroM Method ACW08 Modified. Isotopic Plutonium and Plutonium-241
were analyzed using Method EML Pu-02 Modified. Technetium-99 was analyzed using EIChroM
Method TCS01 Modified. Total Strontium was analyzed using EIChroM Method SRW01 Modified.
Tritium was performed by beta liquid scintillation using Method LANL ER-210 Modified. Isotopic
Thorium was analyzed using Method EML Th-01 Modified. Isotopic Uranium was analyzed using
Method EML U-02 Modified. Gamma LEPS and Gamma Spectroscopy were performed using Method
LANL ER-130 Modified.

ANALYTICAL RESULTS

ISOTOPIC URANICUM

Uranium samples were prepared by chemical digestion and ion exchange separation. The samples were
mounted by micro-precipitation onto a micro-porous filter. The sample activities were then counted by
semiconductor alpha spectroscopy.

Sample demonstrated non-detect or background equivalent results for Uranium-234, Uranium-235 and
Uranium-238 activity. The chemical recovery was acceptable. Results for the Uranium-234, Uranium-
235 and Uranium-238 method blanks demonstrated non-detect equivalent activity. Results for the
Uranium-234 and Uranium-235 replicates demonstrated high relative percent difference; however,
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ANALYTICAL RESULTS CONTTNUED

ISOTOPIC URANIUM continued

normalized differences were within acceptable limits. Results for the Uranium-238 replicate
demonstrated an acceptable relative percent difference and normalized difference. Results for the
Uranium-234 and Uranium-238 laboratory control samples demonstrated acceptable percent recoveries
and normalized differences. Results for the Uranium-235 laboratory control sample demonstrated a
slightly high percent recovery; however, the normalized difference was within acceptable limits.

ISOTOPIC THORIUM

Thorium samples were prepared by chemical digestion and ion exchange separation. The samples were
mounted by micro-precipitation onto a micro-porous filter. The samples were then counted by
semiconductor alpha spectroscopy.

Sample demonstrated background equivalent results for Thorium-228, Thorium-230 and Thorium-232
activity. The chemical recovery was acceptable. Results for the Thorium-228, Thorium-230 and
Thorium-232 method blanks demonstrated background equivalent activity. Results for the Thorium-228,
Thorium-230 and Thorium-232 replicates demonstrated high relative percent differences; however,
normalized differences were within acceptable limits. Results for the Thorium-228, Thorium-230 and
Thorium-232 laboratory control samples demonstrated acceptable percent recoveries and normalized
differences.

ISOTOPIC PLUTONIUM (Pu-238/239/240)

Plutonium samples were prepared by chemical digestion and ion exchange separation. The samples were
mounted by micro-precipitation onto a micro-porous filter. The samples were then counted by
semiconductor alpha spectroscopy. Samples were traced with Plutonium-242 for determination of
Plutonium-238 and Plutonium-239/240 activity only. In the event Plutonium-242 was found to be positive
within laboratory method code, Pu4ISO, results would have been calculated by normalization of results.
In this case this was not required (see Pu-242/244).

2nd Analytical Attempt

Samples demonstrated non-detect equivalent results for Plutonium-238 and Plutonium-239/240 activity.
The chemical recovery was acceptable. Results for the Plutonium-238 and Plutonium-239/240 method
blanks demonstrated non-detect equivalent activity. Results for the Plutonium-238 and Plutonium-
239/240 replicates demonstrated high relative percent differences; however, normalized differences were
within acceptable limits. Results for the Plutonium-238 and Plutonium-239/240 laboratory control
samples demonstrated acceptable percent recoveries and normalized differences.

ISOTOPIC PLUTONIUM (Pu-242/244)

A second set of Plutonium samples were prepared by chemical digestion using a Plutonium-236 tracer for
reporting Plutonium-242 and Plutonium-244 only. The samples were mounted by micro-precipitation
onto a micro-porous filter. The samples were then counted by semiconductor alpha spectroscopy. Q
Sample demonstrated non-detect equivalent results for Plutonium-242 and Plutonium-244 activity. The
chemical recovery was acceptable. Results for the Plutonium-242 and Plutonium-244 method blanks
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ANALYTICAL RESULTS CONTINUED

ISOTOPIC PLUTONIUM (Pu-242/244) continued

demonstrated non-detect equivalent activity. Results for the Plutonium-242 replicate demonstrated a high
relative percent difference; however, the normalized difference was within acceptable limits. Results for
the Plutonium-242 laboratory control sample demonstrated an acceptable percent recovery and
normalized difference.

PLUTONIUM-241

Following the Isotopic Plutonium determination, the Cellulose Nitrate filter was dissolved and Plutonium-
241 was determined by liquid scintillation counting.

2nd Analytical Attempt

Sample results demonstrated non-detect equivalent Plutonium-24 1 activity, but the replicate demonstrated
slightly positive Plutonium-241 activity. Both the sample and the replicate results demonstrated slightly
high detection limits. Results for the Plutonium-241 blank demonstrated slightly positive activity. This
method was prone to slight false positives as a result of counting very low energy Beta emissions and
potential interferences from the Plutonium-242. tracer. The evaluation of results should include
subtraction of the method blank in order to correct for this phenomena.. In the case of results for this
sample, this causes results to be non-detect equivalent. Results for the Plutonium-241 replicate
demonstrated a high relative percent difference and normalized difference. Results for the Plutonium-
241 laboratory control sample demonstrated an acceptable percent recovery and a high normalized
difference.

NEPTUNIUM-237 by EIChroM

Samples were prepared by chemical digestion, in the case of solids, or by acidic dry-down in the case of
relative clean water samples. The sample residue was dissolved in dilute acid and the Neptunium
separated using EIChroM stabilized selective chemistry. The eluted Neptunium was counted by alpha
spectroscopy and the chemical yield determined by beta proportional counting.

Sample demonstrated non-detect equivalent results for Neptunium-237 activity. The chemical recovery
was acceptable. Results for the Neptunium-237 method blank demonstrated non-detect equivalent
activity. Results for the Neptunium-237 replicate demonstrated a high relative percent difference;
however, the normalized difference was within acceptable limits. Results for the Neptunium-237
laboratory control sample demonstrated an acceptable percent recovery and normalized difference.

AMERICIUM/CURIUM

Americium/Curium samples were prepared by chemical digestion and ion exchange separation. The
samples were mounted by micro-precipitation onto a micro-porous filter. The samples were then counted
by semiconductor alpha spectroscopy.

Sample demonstrated non-detect equivalent results for Americium-241 and Curium-243/244 activity.
The chemical recovery was acceptable. Results for the Americium-241 and Curium-243/244 method
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ANALYTICAL RESULTS CONTINUED

AMERICIUM/CURIUM continued

blanks demonstrated non-detect equivalent activity. Results for the Americium-241 and Curium-243/244
replicates demonstrated high relative percent differences; however, normalized differences were within
acceptable limits. Results for the Americium-241 and Curium-243/244 laboratory control samples
demonstrated acceptable percent recoveries and normalized differences.

TOTAL STRONTIUM

Samples were prepared by acid digestion and chemical separation using EIChroM stabilized chemical
reagents. The Strontium fraction of the sample was eluted onto a steel planchet. Chemical recovery was
determined by use of a stable Strontium carrier. The samples were counted by gas flow proportional
counting and corrected for 9 0Yttrium ingrowth.

Sample demonstrated non-detect equivalent results for Total Strontium activity. The chemical recovery
was acceptable. Results for the Total Strontium method blank demonstrated non-detect equivalent
activity. Results for the Total Strontium replicate demonstrated a high relative percent difference;
however, the normalized difference was within acceptable limits. Results for the Total Strontium
laboratory control sample demonstrated an acceptable percent recovery and normalized difference.

TECHNETIUM-99

The samples were prepared by oxidative reaction with Nitric acid and Hydrogen Peroxide. After the
samples were thoroughly oxidized, the Technetium was separated using EIChroM resin stabilized
chemical reagents. The resin was then transferred to a liquid scintillation vial, cocktail was added and the
sample was counted on a Packard 2550 TRLL beta liquid scintillation counter.

Sample results were calculated using Technetium-99 quench curve efficiency. Sample demonstrated
non-detect equivalent results for Technetium-99 activity. Results for the Technetium-99 method blank
demonstrated non-detect equivalent activity. Results for the Technetium-99 replicate demonstrated a
high relative percent difference; however, the normalized difference was within acceptable limits.
Results for the Technetium-99 laboratory control sample demonstrated an acceptable percent recovery
and normalized difference.

TRITTUM

An aliquot of the solid sample material was equilibrated with a known volume of tritium-free water and
added to a round-bottomed distillation flask. The aqueous portion of the mixture was distilled and a
portion of the middle fraction of the distillate was transferred to a liquid scintillation vial and cocktail was
added. The sample was then counted by beta liquid scintillation. A matrix-spiked sample was
simultaneously prepared to determine chemical recovery and instrument efficiency.

Sample demonstrated only slightly positive results for Tritium activity. Results for the Tritium blank
demonstrated non-detect equivalent activity. Results for the Tritium replicate demonstrated an acceptable
relative percent difference and normalized difference. Results for the Tritium laboratory control sample
demonstrated an acceptable percent recovery and normalized difference. 0
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O ANALYTICAL RESULTS CONTINUED

CARBON-14

The samples were oxidized and the Carbon-14 evolved as CO2 . This gas was trapped in a liquid
absorbent solution, which was mixed with a liquid scintillation cocktail. The samples were counted by
beta liquid scintillation using energy windows set to minimize the contribution from other potential
contaminants.

Sample demonstrated slightly positive results for Carbon-14 activity. Results for the Carbon-14 blank
demonstrated non-detect equivalent activity. Results for the Carbon-14 replicate demonstrated an
acceptable relative percent difference and normalized difference. Results for the Carbon-14 laboratory
control sample demonstrated an acceptable percent recovery and normalized difference.

NICKEL-63

An aliquot of stable Nickel carrier was added to each water sample or solid sample prior to digestion.
After pH adjustment, Nicke-63 was precipitated selectively with Dimethylglyoxime. The precipitate was
separated and the Nickel-63 activity was determined by beta liquid scintillation.

Sample results demonstrated non-detect equivalent Nickel-63 activity. Results for the Nickel-63 blank
demonstrated non-detect equivalent activity. Results for the Nickel-63 replicate demonstrated a high
relative percent difference and normalized difference. Results for the Nickel-63 laboratory control
sample demonstrated a low percent recovery and acceptable normalized difference.

NICKEL-59

After the Nickel-63 had been counted, the samples were transferred to beakers and muffled. The Nickel-
59 samples were transferred to planchets with 3-Molar nitric acid and dried. Upon drying, planchets were
placed in wax envelopes and taken to the countroom.

Sample results demonstrated non-detect equivalent Nickel-59 activity. Results for the Nickel-59 blank
demonstrated non-detect equivalent activity. Results for the Nickel-59 replicate demonstrated a high
relative percent difference and an acceptable normalized difference. The Nickel-59 laboratory control
sample was not available due to it being an artifact of calculations necessary to process the samples;
therefore, percent recovery is not reported for the-laboratory control sample.

LEAD-210

A standardized Bismuth carrier was added to the sample. Solid samples were digested and aqueous
samples were acidified. The Lead and'Bismuth are extracted by solvent extraction. After allowing for
ingrowth of the Bismuth-210 daughter, the Bismuth was precipitated, the chemical recovery determined
by the stable Bismuth carrier and the activity determined by using a gas flow proportional detector.

Sample results demonstrated slightly positive Lead-210 activity. The chemical recovery was acceptable.
Results for the Lead-210 blank demonstrated slightly positive activity. Results for the Lead-2 10 replicate
demonstrated an acceptable relative percent difference and normalized difference. Results for the Lead-
210 laboratory control sample demonstrated an acceptable percent recovery and a slightly high
normalized difference.
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ANALYTICAL RESULTS CONTINUED

GROSS ALPHA/BETA

Solid samples for Gross Alpha/Beta analysis were dried, pulverized, and, several grams of the sample
were digested under reflux. The digested sample was brought to a standard volume and a small aliquot
equivalent to roughly 100 mg was transferred to the planchet for analysis. The samples were then
counted by use of a gas proportional counter.

Sample demonstrated non-detect equivalent results for Gross Alpha activity and slightly positive results
for Gross Beta activity. Results for the Gross Alpha and Gross Beta method blanks demonstrated non-
detect equivalent activity. Results for the Gross Alpha replicate demonstrated a slightly high relative
percent difference; however, the normalized difference was within acceptable limits. Results for the
Gross Beta replicate demonstrated an acceptable relative percent difference and normalized difference.
Results for the Gross Alpha and Gross Beta laboratory control samples demonstrated acceptable percent
recoveries and normalized differences.

GAMMA SPECTRAL ANALYSIS

Gamma Spectroscopy samples were prepared by transferring a measured aliquot of the sample to a
standard geometry container. The samples were counted on a High Purity Germanium (HPGe) gamma
ray detector.

Sample demonstrated non-detect equivalent to only slightly positive results for gamma-emitting
radionuclides as reported. Results for the method blank demonstrated non-detect equivalent activity for
gamma-emitting radionuclides as reported. Results for the Cobalt-60 and Europium- 152 replicates
demonstrated acceptable relative percent differences and normalized differences. Results for the Zinc-65
replicate demonstrated a slightly high relative percent difference; however, the normalized difference was
within acceptable limits. Results for the Cobalt-60 and Cesium-137 laboratory control samples
demonstrated acceptable percent recoveries and normalized differences.

LOW ENERGY GAMMA SPECTROSCOPY (GAMMA LEPS)

The Gamma LEPS samples were prepared by transferring a measured aliquot of the sample to a standard
geometry container. The samples were counted on a planar, High Purity Germanium gamma ray
detector.

Sample results demonstrated slightly positive Cobalt-57 activity, and non-detect equivalent Iron-55 and
Iodine-129 activity. Results for the Cobalt-57, Iron-55 and Iodine-129 method blanks demonstrated non-
detect equivalent activity. Results for the Cobalt-57 replicate demonstrated an acceptable relative percent
difference and normalized difference. Results for the Iodine-129 replicate demonstrated a high relative
percent difference; however, the normalized difference was within acceptable limits. Results for the
Americium-241 and Cobalt-57 laboratory control samples demonstrated acceptable percent recoveries
and normalized differences.
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CERTIFICATION OF ACCURACY

I certify that this data report was 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.

M.R. McDougall
Laboratory Manage

Date: 12/18/2002
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PrInted:1211812002 1:45 PM C's
(aeIof 7

'eltTo: Work Order Details:Eb riePaulJones SDG: 02-11141
S e rv ices Duratek R a Purchase O~rder 15255 ......... ...628 Gllahe RoadAnalysis Category:, ENVIRONMENTALFi a e o to n l ss Kingston, TN 37763 ____ _ _ _ _ _Sample Matrix: Os _ _ _ ___

Lab Sample client Sample Recip Anlyis Batch IIReportID Type ID Date Dt Dae ID I Analyte Method Result cu. TPU MDA Units
02-11141-01 LCS KNOWN 11126102 00:00 11126/2002 12/6202 02-11141 Am~ericiurn-241 EML. Am-0l Modified 5.64E+00 1.69E-01 pCilg02-11141-01 LCS SPIKE 1 1/26102 0000 11/26/2002 12/6/2002 02-11141 Amerildur-241 EML-Am-01 Modified 6.03E+00 1,06E+00 1.13E+00 1.-09E-01 pCi/g02-11141.02 MBL BLANK 11/26102 00:00 11/26/2002 12/6/202 02-11141 Americiuni-241 EIVL Am-0l Modified 2.41 E-02 4.785-02 4.785-02 1.045-01pi/
02-11141-03 DUP VA-02-0i76 11/25/02 12:00 1112/2002 1216/2002 02-11141 Americium-241 EML-Arn-0 Modified 3.41E-02 4.70E-02 4.71E-02 8.48E-02 pCi/g02-11141-04 DO VA-02-0176 11/2510212:00 11126/20 12/6/002 02-11141 Arnericium-241 EIVL Ar-01 Modified 1.365-02 4.10E-02 4.105-02 1.035-01 pCi/g

02-11141-01 LCS KNOWN 11/26102 00:00 11/26/202 126/62002 02-11141 Curium-2431244 EML AmT-01 Modified 6.73E+00 9.42E-02 PCI/g02-11141-01 LCS SPIKE 11/26102 00:00 11/26/2002 12/6/2002 02-11141 Curiumn-2431244 EMILAm-01 Modified 6.21 E+00 1.095+00 1.25E+00 ft3IE-01 pCI/g
02-11141-2 MBL BLANK 11/26/0200:00 11/26/002 12/6/2002 02-11141 Curium-2431244 EML Am-0l Modified -1.135-02 1.03E-02 1.035-02 9.32E-02 Pci/g02-11141-03 DUP VA-02-0176 11125102 12:00 11/26/002 12/6/2002 02-11t141 Curium-2431244 EML Arm-0 Modified 9.50E-03 2.33E-02 2.33E-02 5.29E-02 PcL~g02-11141-04 DO VA-02-0176 11/25/02'12:00 11126/002 12/6/2002 02-11141 Cwurimy-243/244 EML Am-0l Modified 3.70-2 4850 .0-2 7.525-2pZ/

02-11141-01 LCS KNOWN 11/2010200:00 112/2002I 12112/202 02-11141 Carbon-14 EPAS620.0 Modified 8.305+02 2.915+01 pCVg02-11141-01 LCS SPIKE 1I1/26102 00:00 11/26/2002 1211212002 02-11141 Carbon-14 EPA 520.0 Modified 8.565+02 7,245+00 3.48E+01 2.395+00 pCi/g02-11141-2 MBL BLANK 11/26102 00:00 11/26/2002 12/12/2002 02-11141 Carbon-14 EPA 520.0 Modified. 0.005+00 1.395+00 0.005400 2.37E+00 pCilg02-11141-03 DUP VA-02-0176 11/25102 12:00 11/26/2002 12/12/2002 02-11141 Carbon-14 EPA 520.0 Modified 4.22E+02 6,265+00 1.795+01 3.38E+00 pCi/g02-11141-04 DO VA-02-0176 11/25/02 12:00 11/26/2002 12/12/200 02-11141 Carboni-14 EPA 520.0OModified 4.005+02 5.945+00 1.70E+01 3.225+00 pCi/g

02-11141-0 L.CS KNOWN 11/26102 00:00 11/26/2002 11/27/2002 02-11141 Gross Alpha LANI.MLR-IW Modifted 3.295+02 1.415+01 PCi/g02-11141-0 LCS SPIKE 126000:00 11/261202 11/27/2002 02-11141 Gross Alpha LANL MLR-100 Modified 3.42E+02 6.875+00 2.445+01 5.465-01 PCi/g02-11141-02 MBL BLANK 11/26102 00:00 11126/2002 1127/202 02-11141 Gross Aipha LANL MLR-100 Modified 2.875-02 2.745-01 2.745-01 5.465-01 pCi/g ......02-11141-03 DUP VA-02-0176 i11/25102 12:00 11126/2002 11/27/202 02-11141 Gross Alpha LANL MLR-100 Modified 1.235+00 5.365-01 5.435-01 6.26E501 pCi/g......02-11141-04 DO VA-02-0176 11/2510212:00 11i/26/2002 111/27/2002 02-11141 Gross Alpha LANI.MLR-100 Modified 9.605-01 4.89E-01 4.935-01 6.145-01 pCi/g

0-2-1 1141-1 I CS KNOWN 11/26102 00:00 1112/2002 11/27/2002 02-11141 Gross Beta LANL MLR-100 Modified 2.945+02 8.815+00 __ _pCi/g02-11141-01 LCS SPIKE 11/.261000:00 11/26/202 11/27/21002 02-11141 Gross Beta LANL. MLR-100 Modified 2.985+02 5.635+00 1.50E+01 8.475-01 pCilg02111-2 ML LN 1/26/02 00:00 1112/2002 11/27/2002 02-11141 Grs ea LANL MLR-100 Modified -3.065-01 4.455-01 4.45E-01 8.47-0 p9.. ......g02-11141-03 DUP VA-02-0176 11/25/0212:00 112/0211/27/202 02-11141 Gross Beta LANL MLR-100 Modified 2.485+.01 1.485+00 1.885+00 8.515E-01 pCilg021110 O V-2-161/501:0 111/26/2002 11/27/2002 02-11141 Gross B-eta LANL MLR-1I0 Modified 2.42E+01 1.475+00 1.855+00 8.8-1pCi/g

CU=Counting Uncertainty;TPU=Total propagated Uncertainty;MDA=Mlnlmall Detected Actlvlty;LCS=Laboratory Control Sample; MBL=Blank; DUP=Dupllcate; TRG=Normal Sample; DO-Duplicate Original

B E ERILI INIE Oak Ridge Laboratory
-4 5 ERVI CES 601 Scarboro Road, Oat Ridge, TN 37830 865/481-0683 FAX 865/483-4621
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Eb riePaulJones SDG: 02-11141
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628 Gallaher Road Analysis Category. ENVIRONMENTALFinal Report of Analysis Kingston, TN 37763 _ _ _ _ _ _ _ Sample'Matix: Os _ _ _ _ _ __ _ _ _

Lab Sample Client Sample Receipt 1.Analysis Batch Analyte Method Result CU TPU MDA ReportID Type ID Date IDate I Date ID 111Units
02-11141-01 LCS KNOWN 11)2612 00:00 11/126/20021 11/2712002 02-11141 Amerlcum~-241 LANL ER-130 Modified 3.91E+03 1.95E+02 p01/9
02-11141-01 LCS KNOWN 11/26/0200:00 11/26/2002 11/27/2002 02-11141 Cobaft-57 LANL. ER-130 Modified 1.33E403 5.46E+01pCg

02-114101 CS PIK 112612 0000 1/2/202 1/27200 02-114 Anerllum241 LAN ER-30 odiied 3.85+0 4.1E+0 4.7E+2 537500 01/02-11141-01 LCS SPIKE 11/26/02 00:00 11/26/2002 11/27/2002 02-11141 ACobaltm-24 LANL. ER-130 Modified 3.89E+03 1.21E+02 1.325+02 4.0715+00 pCI/g

02-11141-02 MBL BLANK 11/26/0200:00 11/26/2002 11/26/2002 02-11141 Cobaft-57 LANL ER-130OModlfied 4.1 6E-02 7.1I1E-02 7.1iE-02 1.38E-01pl/
02-11141-02 MBL BLANK 11/26/02 00:00 11/26/202 11/26/2002 02-11141 lron-55 LANL ER-130 Modified -3.66E+01 1.21 E+03 1.21E+03 2.07E+02 p01/9
02-11141-0 MBL BLANK 1 1/26/02 00:00 11/26/2002 11/26/2002 02-11141 iodlne-129 LANL ER-130 Modified 1.59E-01 2.86E-01 2.86E-01 4.04E-01 pCl/g

02-11141-03 DUP VA-02-0176 11/25/02 12:00 1 1/26/2002 11/26/2002 02-11i141 Cobeft-57 LANL ER-130 Modified 1.23E+00 2.215E-01 2.22E-01 1.1OE-01 polio
02-11141-3 DUP VA-02-0176 11/25/02 12:00 11/26/2002 11/26/2002 02-11141 Iron-55 LANL ER-130 Modified 4.81 E+00 1.76E+02 1.76E+02 1.36E+02 pCilg
02-11141-03 DUP VA-02-0176 11/25/02 12:00 11/26/2002 11/26/2002 02-11141 lodlne-129 LANL ER-130 Modified 1.35E-01, 2.43E-01 2.43E-01 2.55E-01 pCl/g

02-11141-04 DO VA-02-0176 11/25/02 12:00 11/26/2002 11/26/2002 02-11141 Cobaft-57 LANL ER-130 Modified 1.02E+00 1.81E-01 1.82E-01 i.10E-01 pCt~g
02-11141-04 DO VA-02-0176 11/25/02 12:00 11/26/20021 11/26/2002 02-11141 Iron-55 LANL. ER-130 Modified 2.95E+01 9.73E+02 9.73E+02 1.36E+02 pCl~g
02-11141-04 DO VA-02-0176- 11/25/02 12:00 11/26/2002 11/26/2002 02-11141 Iodine-129 LANL ER-130 Modified -5.72E-02 1.97E-01 1.975-01 3.26E-01 PCl/g

02-11141-0 LCS KNOWN 11/26/02 00:00 11/26/2002 12/5/2002 02-11141 Lead-210 EML Pb-0l Modified 2.1 15+01 7.82E-01 P.Cvg-..-
02-11141-1 LCs SPIKE 11/26/02 00:00 11/26/2002 12/5/202 02-11141 Lead-210 EML. Pb-0l Modified 2.44E+01 1.51E+00 1.67E+00 1.06E+00 pCl/g
02-11141-02 MBL BLANK 11/26/02 00:00 11/26/2002 12/5/2002 02-1'1141 Lead-210 EML Pb-0l Modified 2.97E+00 7.85E-01 7.89E-01 1.095+00 pCVg
02-11141-03 DUP VA-02-0176 11/25/02 12:00 11/26/202 12/5/2002 02-11141 Lead-210 EML Pb-01 Modified 4.29E+00 8.17E-01 8.265-01 9.86E-01 pCilg
02-11141-04 DO VA-02-0176 11/25/02 12:00 11/26/2002 12/5/2002 02-11141 Lead-210 EML Pb-0l Modified 3.79E+00 7.97E-01 8.04E-01 9.95E-01 pClig

02-11141.01 LCS KNOWN 11/26/02 00:00 11/26/2002 12/6/2002 02-11141 Neptunium-237 EIChroM ACW08 Mod 9.80E+00 3.53E-01 pl/
02-11141-01 LCS SPIKE 11/26/02 00:00 11/26/2002, 12/6/2002 02-11141 Neptunlumi-237 ElChroM ACVW08 Mod 1.01 E+01 1.165+00 2.135+00 1.14E-01 pCl/g
02-11141-02 MBL BLANK 11/26/02 00:00 11/26/20021 12/7/2002 02-11141 Neptunlum-237 EiChroM ACWA08 Mod 0.005+00 0.005+00 0.005+00 4.69E-02 pCi/g
02-11141.03 DUP, VA-02-0176 11/25/02 12:00 -11/26/2002 112/7/2002 02-11141 Neptunium-237 ElChroM ACWO8 Md 0.00+0 0.05+0 0E+00 6.25E-02p01
02-11141-04 DO VA-02-0176 11/25102 12:00 11/26/20021 12/7/2002 02-11141 Neptunium-237 ElChroM ACW08 Mod 2.3-2 5.695-02 5.70-02 1.30E-01pil

CU--Counting Uncertalnty;TPUaTotal Propagatqd Uncertainty;MDAmMifnimal Detected Actlvlty;LCS=Laboratory Control Sample; MBL=Blanlk; DUPw~uplicate; TRG-Normal Sample; DO=Duplicate Original

-EBEFZL-INE Oak Ridge Laboratory
601 Scarboro Road, Oak Ridge, 1l)830 865/481-0683 FAX 865/483-4621 0") E R V I r3 Mr 5
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Services Duratek Purchase Order: 15255 . ...

628 Gallaher Road Analysis Category., ENVIRONMENTAL
Final Report of Analysis Kingston, TN 37763 __ Sample Matix: Os______

Lab Sample client Sample Receipt Analysis Batch Analyte Method Result CU TPU MDA Rep~ort
ID Type ID D1119 Date Date ID Units

02-11141-02 MBL BLANK 11/28/0200:00 11/r282=0 12/5/202 02-11141 Nlckel-59 ASTM 3500-Ni Modified -7.53E400 1.63E'01 1.632+01 1 98E+01 pCi/g

02-11i141-03 DUP VA-02-0176 11/25/0 12.00 11/28/002 1215/2002 02-11141 Nickel-59 ASTM 3500-NI Modified -4.01E+00 1.19E+01 1.19E+01 1.77E+01 pCI/g

02-11141-04 DO VA-02-0176 11/2510212:00 11126/2002 12/62002 02-11141 Nlckel-59 ASTM 3500--Ni Modified -8.00E400 1.39E+01 1.39E401 1.80E+01 pCilg

021110 LCS KNOV/N I11/2610200:00 11/26/2002 12/6/202 02-11i141 Nickei-6 ASTM 3500--Ni Modified 1.14E.03 2.512E401 pCilg

02-11141-01 LCS SPIKE 11/i2610200:00 1 1/26/202 12/6/202 02-11141 NIcksM-8 ASTM 3500-Ni Modiffed 2.42E+02 3.3215+00 3.09E401 1.50E+00 pCi/g

02-11141-2 MBL BLANK 11/2610200:00 11/26/200 12/5/202 02-11141 NIckel-6 ASTMI 3500-NI Modified 0.00E+00 8.282-01 0.002+00 1.40E+00 pCitg

02-11141-3 DUP VA-02-0176 11/2510212:00 l11/282002 125/2002 02-411141 Nickel-63 ASTM 3500-NI Modified 6.13E-01 8.35E-01 8.392-01 1.40E+00 pCi/g

02-11141-04 DO VA-02-0176 11/25/02 12:00 11/26/202 12/6/2002 02-11141 Nfctel-63 ASTM 3500-Ni Modified 0.OOE+00 8.33E-01 0.002+00 1.402400 pCVg

02-111 i41 -01 LCS KNOWN 11/26/02 00:00 11/26/2002 12/11/2002 02-11141 Plutonium-238 EML Pu-02 Modifed 4.85E+00 1.36E-01 pCi/g

02-11141-01 t.CS SPIKE 11)2610200:00 11/26/002 12/11/2002 02-11141 Plutonumn-238 EML Pu-02 Modified 4.132+00 8.102-01 8.752-01 8.63E-02 pCilg

02-11141-02 MBL SLANK 11/26102 00:00 11/26/"200 112/11/2002 02-11141 Plutoniumy-238 EML Pu-02 Modified -5.015E-03 7.132-03 7.142-03 7.9812-02 pCVg

02-11141-03 DUP VA-02-0176 11/25/0212:,00 i11/26/200 12/11/2002, 02-111141 Plutonlum-238 EML Pu-02 Modified 9.452-03 4.42E-02 4.42E-02 1.20E-01 pCl/g

02-11141-04 DO VA-02-0176 11/2510212:OD 11/26/2002 12/11/r2002 02-11141 Plutonfurm-238 EML Pu-02 Modified -8.03E-03 9.37E-03 9.40E-03 9.492-02 pCl~g

02-11141-01 LCS KNOWN 11/26102 00:00 11/26/202 12/11/2002 02-11141 Piutonkum-239/240 EML Pu-02 Modified 5.895+00 1.832-01 pCI/g

02-11141-0 LCS SPIKE 11/2610200:00 11/212002 21211/2002 02-1 i1141 Plutonium,239/240 EML Pu-02 Modified 5.09E+00 9.69E-01 1.0512+00 3.34E-02 PC119

02-11141-02 MBL BLANK 11/26/02 00:00 112810021 12/11/202 02-11141 Plutonlum-239/240 EML Pu-02 Modified 0.005+00 0.00E+00 0.002+00 3.99E-02pC/

02-11141-03 DUP VA-02-0176 11/25102 12:00 11/6/202 12/11/200 02-11141 Plutonium-239/240 EML Pu-02 Modified 0.0012+00 0.005+00 0.002+00 4.015-02 pCL/g

02-1`1141-04 Do VA-02-0`176 1`1/25/02 12:00 11128/202 12/11/200 02-11i141 Phitonlum-239/240 EML Pu-02 Modified 2.882-02 4.51E-02 4.512-02 7.28E-02 PCl/g

02-11141-01 LCS KNOWN 11/26102 00:00 11/2612002 12/13/2002 02-11141 Piutonium-241 EML Pu-02 Modifled 2.815+-102 1.295+401 pCi/g

02-11141-01 LCS SPIKE 11/26/020O0:00 11/2612002 12/13/2002 02-11141 Plutonium-241 EML Pu-02 Modified 3.33+02 6.512E+00 2.735+.01 4.532+00 pCI/g

02-11141-02 MBL BLANK 11/26/02 00:00 11/28W120 12/13/2002 02-11141 Plutonkium-241 E:ML Pu-02 Modified 1.16E+01 2.765+00 2.9154+00 4.52+00 pCI/g

02-11141-03 DUP VA-02-0176 11/25/02 12:00 1 1/2612002 112/13/2002 02-11141 Plutoniumi-241 EML Pu-02 Modified 1.375+02 2.945+1 3.3+0 .7501 pCVg

02-11141-04 DO VA-02-0178 11/25102 12:00 11/26/2002 112/13/2002 02-11141 Piutonium-241 EML Pu-02 Modified 5.615+01 2.96E+01 3.005+01 5.115+01 pCi/g

k CU=Countlng Uncertainty;TPU.Total Propagated Uncertainty;MDAwMInImai Detected Actlvlty;LCS=Laboratory Control Sample; MBLOSIank; DUP=DuplIcate; TRG=Normal Sample; DO-Duplicate Original

B: ERLZI-I N E Oak Ridge Laboratory
SERiC S601 Scarboro Road, Oak Ridge, TN 37830 865/481-0683 FAX 865/483-4621
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Eb riePaul jones SDG: 02-11141
Services Duratek Purchase Order 15255628 Gallaher Road Analysis Category.- ENVIRONMENTALFinal Report of Analysis Kingston, TN 377635____ Sample Matrix: Os ___

Lab Sample Client Sample Receipt Analysis Batch Ann eto Rsl CU TUMDA ReportID Type ID Date Date Date rnMtodRslt.. Units
02-11141-01 LCS KNOWN 11/26/02 00:00 i11/26/2002 12/5/2002 02-11141 Plutonlurr-242 EML Pu-02 Modified 3.92E+00 2.90E-02 pCl/g02-11141-01 LCS SPIKE 111/26/02 00:00 11/26/2002 12/6/2002 02-11141 Plutonlurn.242 EML Pu-02 Modified 3.50E+00 7.17E-01 7.70E-01 3.97E-02 pCl/g
02.i11141.02 MBL BLANK 11/26/02 00:00 11/26/20021 12/5/2002 02-11141 Plutonium-242 EML Pu-02 ModIfed 2.98E-02 4.2415-02 4.25E-02 4.04E-02 pCl/g
02.11141-03 DUP VA-02-0176 11/25/02 12:00 11/26/20021 12/5/202 02-11141 Plutonlum-242 EML Pu-02 Modified 8.34E-02 7.585-02 7.615-02 4.525-02 ppito
02-11141-04 DO VA-02-0176 111/25/02 12:00 11/26/2002 112/5/202 02-11141 Plutonlum-242 EML Pu-02 Modifed 0.0052+00 0.0015+00 0.0015400 5.8515-02 pCl~g

02-11141-02 MBL BLANK 11/26/02 00:00 11/26/2002 12/5/2002 02-11141 PIuolm24 ELP-0 o id 00E0 0050 .040 404E-02 pC11
02-11141-03 DUP VA-02-0176 11/25/02 12:00 11/26/2002 112/5/202 02-11141 Plutonlurm-244 EMIL Pu-02 Modified 0OZOE+00 0.OOE+00 0.005400 4.52E-02 pCl/g
02-11141-04 DO VA-02-0176 11/125/0212:00 11/26/2002 12/5/2002 02-11141 Plutonlurn-244 EML Pu-02 Modified 2. 16E-02 4.34E-02 4.34E-02 3.865-02 pCI/

02-1114101 LCS KNOWN 11/26102 00:00 11/26/2002 12/6/002 02-11141 Technetlum-99 ElChroM TCSOI Modified 9.961+02 2.19E401 .pCI/S
02-11141-0 LCS SPIKE 11/26/02 00:00 11/26/202 12/6/2002 02-11141 Technetlum-99 EIChroM TCS0I Modified 8.90E+02 5.38E+00 1.375+02 1.355+00) pCIs
02-11141-2 MBL BLANK 11/26/02 00:00 11/26/2002 126/W2002 02-11141 Technetlurn-99 SlEChroM TCS01 Modified -1.385-01 8.76E-01 8.765-01 1.505+00 pCI/S
02-11141-03 DUP VA-02-0176 11/25/02 12:00 11/26/2002 12/W6/02 02-11141 Technetkum-99 EIChroM TCS01 Modified 3.42E-01 9.615E-01 9.62E-01 1.635+00 pCI/~g_02-11141-04 DO VA-02-0176 11/2502 12:00 11/26/2002 112/62002 02-11141 Technetium-99 EIChroM TCSOi Modified 1.015+00 9.815E-01 9.935-01 1.645400 pCI/S

02-11141-0 LOS KNOWN 11/26/02 00:00 11/26/2002 112/5/202 02-11141 1 Thorium-228 EML Th-01 Modifed 4.675+00 .1.685-01pI/
02-11141-01 LCS SPIKE 11/26/02 00:00 11/26/2002 125152002 02-11141 Thorlum-228 EML Th-01 Modified: 4.985+00 9.8652-01 1.025+00 1.26E-01 poi/__
02-11141-2 MBL BLANK 11/26/02 00:00 11/126/20021 1215/2002 02-11141 Thorium-228 EML Th-01 ModIfted -1.315-02 1.20E-02 1.205-02 1.08E-01 pCI/S
02-11141-3 DUP VA-02-0176 11/25/02 12:00 11/26/2002 112/5/2002 02-11141 Thorlum-228 EML Th-01 Modified 2.655-02 7.065-02 *7.065-02 1.645-01 pCI/g
02-11141-04 DO VA-02-0176 11/25/02 12:00 11/26/2002 12/5/2002 02-11141 Thod1um-228 EML Th-01 ModIfied -2.655-104 2.79E-02 2.795-02 9.44E-02 pCI/S

02-11141-01 LOS KNOWN. 11/26/02 00:00 11/26/2002 12/5/202 02-11141 Thordum-230 EML.Th-01 Modffied 5.285+00 1.43E-01 pCI/S
02-11141-0 LCS SPIKE 11/26/02 00:00 11/26/2002, 125152002 02-11141 Thorlum-230 EML Th-01 Modifed 5.90E+00 1. 145400 11.18E+00 11.1115-01 pCI/S.
02-11141-02 MBL BLANK I11/2602 00:00 111/26/20021 12/5/2002 02-11141 Thorlum-230 EML Th-01 ModIfied 9.495-02 8.415E-02, 8.435-02 1.085-01 pCI/S
02-11141-03 DUP VA-02-0176 11/25/02 12:00 112/02 1//002 02-11141 Thorlum-230 EML.Th-01 Modified 2.025-01 11.175-01 1.175-01 8.035-02 pCI/S
02-11141-04 DO VA-02-0176 111/25/012:0() 11/26/20021 1215/2002 02-11141 ,Thodlur-230 EIML Th-01 Modified 2.645-01 11.255-01 I1.265-01 6.925-02 pCI/S

I

CU=Countin~g Uncertainty;TPUnTotal Propagated Uncertalnty;MDA=Mln Imal Detected Activity; LCS=Laboratory Control Sample; Mi~uBlank; DUPzDuplicate; TRGwNormal Sample; DO=Duplicate Original

SRVICES5
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628 Gallaher Road Analysis Category. ENVIRONMENTALFia eoto nlss Kingston, TN 37763 __ Sample Matrix: Os_______
Lob Sample client Semple rReceipt Analysis Batch AnI ehdReutTUMAReportID TYPe ID Date Oate Date ID AateetdReutCU TUMAUnits

02-11141-01 LCS KNOWN 1112610 00:00 11/261202 112/512002 02-11141 Thorium-232 EML Th-0i Modified 4.67E400 1.68E-01 pCI/g
02-11141-0 LCS SPIKE 11126/0200D:00 11)26/2002 12/52002 02.11141 Thorium-232 EML Th-01 Modified 4.521E400 9.06E-01 9.32E-01 7.08E-02 pCi/g

011402 MBL BLANK I11/26102 00:00 11126/2002, 12/5/202 02-11141 Thotlum-232 EML Th-01 Modified -7.86E-03 9.18E-03 9.18E-03 9.29E-02 pCI/a
02-1 11141-03 DUP VA-02-0176 11125/02 12:00 111wo26/20 2 125/202 02-11141 Thorlurm-232 EML Th-01 Modified 9.76E-03 3.05E-02 3.05E-02 8.02E-02 pCI/g
02-11141-04 DO VA-02-0176 11125/02 12:00 11/2612002 12151202 02- 11141 Thorlum~-232 EML Th-01 Modified 1.91E-03 2.73E-02 2.73E-02 8.92E-02 pC~lg

02-11141-01 LCS KNOWN 1 1126/200:00 11=21002 12062002 02-11141 Total Strontium ElChroM SRWI01 Modified 2.14E+01 4.49E-01 pCi/g
02-11141-0 I.CS SPIKE 11126/ 020000 11/261200 12162002 02-11141 Total Strontium ElChroM SRW01 Modified 1.89E401 1.17E+00 2.31E400 7.365-01 pCi/g
02-11141-02 MBL BLANK. 11/26/02 00:00 1112612002 12/6202= 02-11141 Total Strontium ElChroM SRWO01 Modified 11.2915-01 3.35E-01 3.35E-01 5.86E-01 pCi/g02-1141-3 DU VA02-076 1125/21200 11261002 2/62002 02-1141 ota Strntiu Sl~roMSR~/1 Moifie 6.0.-0.4.IE.0.4.1.-01...2-...../
02-11141-04 00P VA-02-0176 11125/0212:00 11/2612002 12/62002 02-11141 Total Strontium ElChroM SRVW1 Modified 63.29-01 4.12E-01 4.14E-01 6.92E-01 PCi/g

02-11141-01 LCS KNOWiAN 11126/0200:00 11/261200 11/29/002 02-11141 Tritium LANI.ER-210 Modified 1.02E+02 3.60E+01 pC'lg
02-11141-01 LCS SPIKE 11126/02 00.00 11/2612002 11129/2002 02-11141 Tritium LANI.ER-21lOModitled 1.2154+02 4.71E400 1.35E401 4.14E+00 pCi/g
02-11141-02 MBL BLANK 11126/02 00:00 11/26r200 1112912002 02-11141 Tritium LANL ER-210 Modified 1.87E400 2.45E+00 2.45E+00 4.1 15400 pCi/g
02-11141-03 DUP VA-02-0176 11`125/2 12:00) 11/12612002 1112912002 02-11141 Tritiumi LANL ER-210 Modified 9.175+00 2.365400 2.55E+00 3.64E+00 pCilg
02-11141-04 DO VA-02-0176 111/25/02 12:00 11/2612002 11129/2002 02-11141 Tritium LANL ER-210 Modified 7.79E+00 2.29E400 2.445+00 3.58E+00 pCI/g

02-11141-01 LCS KNOWN 11126/02 00:00 1112612002 12512002 02-11141 Uranium-234 EML.U-02 Modified 7.61E400 2.815E-01 pCi/g
02-11141-01 LCS SPIKE 11128/2 00:00 1112612002 12/5/202 02-11141 Uranium-234 EML U-02 Modified 7.70E400 1.525400 1.605+00 8.705-02 pCi/g
02-11141-02 MBL BLANK 11126/02 00:00 11/26/200 12/5/00 02-11141 Uraniurn-234 EML U-02 Modified 8.785-03 2.74E-02 2.74E-02 7.21E-02 pCi/a
02-11141-03 DUP VA-02-0176 .11125/02 12:00 11/26/2002 12/5/2002 02-11141 Uranium-234 EML U-02 Modified 1.975-02 3.42E-02 3.425-02' 6.435-02 pCVg
02-11141-04 DO VA-02-0176 11125/02 12:00 11/26/2002 12/5/2002 02-11141. Uranium-234 EML U-02 Modified 1.055-02 2.565-02 2.5852-02 5.675-02 pCi/a

02-1141-1 LC KNON 1126/200:0 11261002 2/5/002 2-1141 ranim-23 SM U-0 Modfied 3.55-01 1.26-02.../
02-11141-01 LCS SPIKN 11126/02 00:00 11/26/2002 125152002 02-11141 Uranium-235 EML U-02 Modified 3.645-01 1.28E-012 22501 6250 pCi/a
02-11141-02 M. L BLANKE 11126/0200:00 11/26/2002 12/5/200 02-11141 Urankum-235 EML U-02 Modified 3.285-02 4.675-02 4.675-02 4.455-02p i/
02-1114-03 DU BLANK-0 11/25/02 12:00 111/26/=200 112/52002 02-11141 Urankim-235 EML U-02 Modified 0.005+00 0.005400 0.005400 3.965-02 pCi/a
02-11141-03 DU0 VA-02-0176 11125/02 12:00 111/2612002 12/5/2002 02-11141 Uraniumy-235 EML U-02 Modified -2.665-03 5.345-030 5.345-03 72451-02 pCLIg

,~CU=Countlng Uncertalnty;TPUsTotal Propagated Uncertalnty;MDAmMinimai Detected Activity;I.CS-Laboratory Control Sample; MBL-Blankc; DUP-Dupllcate; TRG-Normal Sample; DO-Duplicate OrIgInal

CD E B ER ZLI1 N E: Oak Ridge Laboratory
__ RV S601 Scarboro Road, Oak Ridge, TN 37830 865/481-0683 FAX 865/483-4621



Printed: 1211812002 1:45 PM IPage 6 of7

EberlineReotT:W*Odreti:
Paul Jones SDG: 02-11141Services Duratek Purchase Order 15255628 Gallaher Road Analysis Category. ENVIRONMENTALFia eoto nlss Kingston, TN 37763 ___sample Matrix: Os ____________

Lab Sample Client Sample Receipt Analyuis Batch natCu*PUDAReport
ID Type ID Date j Date Date ID j A_________ _______Resut_______M Units

02-11141-1 LCS KNOWN 11126/02 00:00 11/28/002 12/51202 02-11141 Uranium-238 EML U-02 Modified 7.612E+00 2.74E-01 PCi/g02-11141-01 LOCS SPIKE 11/26/2 00:00 11/28/202 12/8/2002 02-11141 UranIuM-238 EML U-02 Modified 7.4224.00 1.48E+00 1.55E+00 1.02E-01 pig_02-11141-02 MBL BLANK 11/26/02 00:00 11128/2002 12/5/202 02-11141 Uranium-238 EML U-02 Modified -2.25E-03 4.52E-03 4.52E-03 6.13E-02 PCi/g02-1141-3 DP VA02-176 1125021:00 1/2/200 125/202 021111 Urniu-238 EML -02Modiied 2.16-02 3.38-02 .38-02 .46-02.../02-11141-0 DOP VA-02-0176 11125/02 12:00 11/26/20021 12)5/2002 02-11141 Uranium-238 EML U-02 Modified 2.316-02 3.622-02 3.622-02 5.852-02 pC1/9
02-11141-0 LOS KNOWN017 11/26/02002:00 11/26/2002 12152/2002 02.11141 Uobanlt-23 EMALEU-02 Modified 2.572+-02 3.617E402 .212 58 0 PC1/g

02-11141-0 L.CS KNOWN 11126/2 00:00 11/26/2002 11127/2002 02-11.141 Ceaiurn-137 LANI. ER-130 Modified 1.53E402 7.212E+00 pCI/g

02-11141-01 L.CS SPIKE 11/2602 00:00 11/2M200 11/27)2002 02-11141 Cobaft-60 LANL. ER-130 Modified 2.59E402 1.93E401 1.982+01 1.14E+00 ' pVi02-11141-0 LOS SPIKE 11/26102 00:00 11/26/2002 1112712002 02-i11141 Caskim-137 LANL ER-130 Modified 1.55E+02 1.65E+01 11.671E+01 9.96E-01 pCi/a

02-11141-02 MBL BLANK i11/26/02 00:00 11/26/2002 11/27/2002 02-11141 Ceslumn-134 LANL ER-130 Modified 1.312E-02 1.27E-02 1.27E-02 2.63E-02 pCi/g02-11141-2 MBL. BLANK 11/26/02 00:00 11/26/2002 11/27/2002 02-11141 Cesium-137 LANL ER-130 Modified -3.17E-03 1.63E-2 1-02 02 3.412-02 pCi/g02-11141-02 MBL BLANK 11/26t02 00:00 11/26/2002 11i/27/2002 024-11141 Cobaft-60 LANL. ER-30 Modified -1.062-03 1.922-02 1.922-02 3.702-02 pCi/g02-1 11i41-02 MBL BLANK 11/26/02 00:00 11/26/2002 11/27/202 02-11141 Eumoplum-152 LANL ER-130 Modified -3.632-02 1.32E-01 1.322-01 2.412-01 pCi/g02-11141-2 MOL BLANK 11/2610200:00 11/26/2002 11/27/200 02-11141 Europium-1 54 LANL ER-130 Modified 1.98E-02 4.57E-02 4.57E..02 1.042-01 pC1/902-11141-02 MBL BLANK 11/26/0200:00 11/26/202 11/27/2002 02-11141 Europlunm-1S5 LANL. ER-130 Modified 1.762-02 3.722-02 .3.722-02 6.022-02 pCI/902.11141-02 MOL BLANK 11/26/0200:00 11/26/202 11/27/202 02- 11141 Manganese-54 LANL ER-130 Modified -3.662-03 2.202-02 2.2012-02 3.572-02 p0I/g02-11141-2 MBL BLANK 11/26102 00:00 11/26/2002 11/27/2002 02-11141 Nioblum-94 LANL ER-130'Modifled 1.192=-02 1.73E-02 1.732-02 3.732-02 pCifg02-11141-2 MDL BLANK 11/26/02 00:00 11/26/2002 11/27/2002 02-11141 Silver-11rn LANL ER-130 Modified 4.792-03 1.72E-02 1.722-02 3.402-02 pCi/g02-11141-02 MDL BLANK 11/26/0200:00 1 1/26/2002 11/27/2002 02-11141 Zinc-65 LANI. ER-1 30 Modified -1.312E-03 3.762-02 3.762-02 6.582-02 pCi/g

02-11141-3 DUP VA-02-0176 11/25/02 12:00 11/26/2002 11/27/2002 02-11141 Cesiunm-134 LANL. ER-130 Modified -4822-02 1.842-01 1.842-01 3.022-01 p6i/02-11141-03 DUP VA-02-0176 11/25/0212:00 11/26/2002 11/27/2002 02-11141 Cesium-137 LANL. ER-130 Modified 1.262+00 31.662-01 3.872-01 3.562-01 pCI/g02-11141-03 01.P VA-02-0176 i1/25/02 12:,00 11/26/2002 11127/2002 02-11141 Cobaif-60 LANI. ER-130 Modified .2.562+01 1.992+0 2.4+00 3.86E-01 pCi/g02-11141-03 DUP VA-02-0176 11/25/02 12:00 1 1/26/2002 11/27/2002 02-i11141 Eumopium-152 LANI. ER4130 Modified 4.992+00 1.082400 1.082400 8.5S2-01 pCi/g02-11141-03 DUP VA-02-0176 11/25/0212:00 11/26/202 11/27/20021 02-11141 Europlum-1 54 LANL. ER-130 Modified 1.192-01 3.662-01 3.66E-01 6.682-01 pCi/a02-11141-03 DUP VA-02-0176 11/25/02 12:00 11)2/2W002 J11/27/2002 102-11141 1Europium-155 LANL ER-130 Modified -3.33E-03 2.212E-01 2.212-01 3.33E-01 PCI/g02-11141-3 DUP IVA-02-0176 11/25/0212:00 111/26/2002 11/27/20021 02-11141 1 iodine-'129 LAN 2R10Moiid 3.202+01 5.362+00 5.392+00 2420 ~ /
'CU-Counting Unceftainty;TPUmTotal Propagated Uncertainty;MDA.MInlmal Detected Actlvlty;LCSoLaboratory Control Sampie; 10191-usianik; DUPinDuplicate; TRG=Normal Sample; DO-Duplicate Original

0



C)
Printed: 1211812002 1:45 PM

co
Page 7 of 7

ReEbeorWlineerDeaisEb riePaul Jones SDG: 02-11141
Services Duratek Purchase Order. 15255

628 Gallaher Road Analysis Categoty:, ENVIRONMENTAL
Fi a e o to n l ss Kingston, TN 37763 Sample Matrix: Os _ _ __ _ _ _ _ _ __ _ _ _

Lab Sample Client Sample Receipt Analysis Batch Report
ID Type IDDate Date Date ID Analyte Method Result CU TpUl MDAUnt

02-11`14-03 DLJP VA-02-0`176 1`1125/02'12±00 `11/2/202 1112712002 02-11141 Lead-210 LAWLER-130OModlfled 1.18E+01 3.1612+00 3.1712+00 3.02E+00 pCilg
02-11141-03 DUP VA0-16111/25102 12:00 11126100 111271202 02-11141 Manganese-54 LAWL ER-130 Modified 1.25E-01 2.45E-01 2.45E-01 4.27E-01 PCiIg

.02-11141-03 DUP VA-02-0176 11/25102 12:00 11/26/202 11127/2002 02-11141 Nioblumv-94 LAWL ER-1 30 Modified 1.67E-01 2.74E-01 2.74E-01 4.32E-01 pCi/g

021110 U A0-1611/25102 12:00 11126/2002 11/27/202 02-11141 Slver-110m LANL ER-13O Modified 9.93E-02 2.13E-01 2.132-01 3.39E-01 pClig

02-11141-3 DUP VA-02-0178 11125/02 12:00 t11126/2002 111271202 02-11141 Zinc-65 LANL ER-130 ModIfied 2.00E+00 8.98E-01 8.99E-01 8.8-1pCitg

02-11141-04 DO VA-02-0178 11125/02 12:00 11126/2002 1112712002 02-11141 Ceslunm-134 LAWL ER-130 Modified 8.51E-02 1.75E-01 1.75E-01 2.96E-01 PCi/g

02-11141-04 DO VA-02-0176 11125/0212:00. 11128202 111271202 02-11141 Ceslum-137 LAWL ER-13O Modified 5.372-01 3.52E-01 3.522-01 3.742-01 pCi/g

02-11141-04 DO VA-02-0176 11125/02 12:00 111126/202 11/2712002 02-11141 CobaitM LANL ER-130 Modified 2.612+01 2.032+00 2.092+00 3.36E-01 pCilg

02-11141-04 DO VA-02-0176 11 125/0212:00 1126/200 1112712002 02-11141 Eurmplum-152 LAWLER-130 Modified 5.33E+00 9.912-01 9.9612-01 1.082+00 PCiIg

02-11141-04 DO VA-02-0176 I11125/02 12.,00 111126/2002 11127/200 02.11141 Europium-154 LANL ER-130 Modified 2.292-01 4.072-01 4.07E-01 7.49E-01 pCi/g

02-11141-04 DO VA-02-0176 11125/021±00 11/26/002 1112712002 02-11141 Europium-155 LAWL ER-130 Modified 2.532-01 2.08E-01 2.08E-01 3A48E-01 plI/g

02-11141-04 DO VA-02-0176 11125/0212,00 1112/2002 111271200 02-11141 lodlne-129 LAWI ER-130 Modified 2.84E+01 4.9312+00 4.962+00 2.622+00 pClfg

02-11141-04 DO VA-02-0176 I11125/0212±00 1112/200W2 1112712002 02-11141 Lead-210 LANL ER-130 Modified 1.172+01 3.192400 3.202+00 3.272+00 PCi/g

02-11141-04 DO VA-02-0176 11125/0212:00 11/2612002 +1112712002 02-11141 Manganese-54 LANL ER-130 Modified 1.54E-01 2.422-01 242E-01 4.232-01 pCl~g

02-11141-04 DO VA-02-0176 I11125102 12:00 111 261202 11/27/202 02-11i141 Niobturn-94 LANL ER-130 Modified 3.91E-02 2.652-01 2.652-01 4.562-01 pClig

02-11141-04 DO VA-02-0`176 11125/0212:00 11126/2002 1112712002 -02-11141 Sliver-110m LAWLER-130OModlfied 2.392-01 2.162-01 2.162-01 3.512-01plg

02-11141-04 i DO VA-02-0176 I11125/02 12:00 1 1 12612002 11127/2002 02-11141 Zlno-65 LANl- ER-130 Modified -1.612400 7.622-01 7.62E-01 9.392-01 1, PCVg

IDpc 0g
CU=Countlng Uncertainty;TPU=Total Propagated Uncertelnty;MDmMilnimal Detected Activity;LCSwLaboratory Control Sampie; MBL.Biank; DUP=Dupilcate; TRG=Normal Sample; DO-Dupliate OIg al

E B E FZ Ll INI E Oak Ridge Laboratory
SE RV IC Q F 601 Scarboro Road, Oak Ridge, TN 37830 865/481-0683 FAX 865/483-4621
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QA/QC REVIEWED CERTIFICATE OF CALIBRATION
InitiALPHA STANDARD SOLUTION

Radionuclide: U-238NAT Customer TMA EBEI

Half Life: (4.468 ± 0.005) x 109years P.O.No.: 0R2778

Catalog No.: 7338 Reference Date: January 1 1995

Source No.: 479-50 Contained Radioactivity: (Total U) 8.'

RUNE

12:00 PST.

D016 pCi

.97 kBqContained Radioactivity: (Total U) 2
Description of Solution

a. Mass of solution:
b. Chemical form:
c. Carrier content:
d. Density:

Radioimpurities

Radioactive Daughters

65.2896 g in a 50 ml flame sealed ampoule

Uranyl Nitrate in H20

None

Approximately 1.3202

Refer to attached technical data sheet

Refer to attached technical data sheet

gtml @ 20C.

Radionuclide Concentration

(Total U) 0.1228 pUcifg.

Method of Calibration

Activity calculations are based upon known specific activity and mass.

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: +3.0%

b. Random uncertainty in assay: +0.0%

c. Random uncertainty in weighing(s): +2.0%

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. Nuclear data were taken from Table ofRadioactive Isotopes', edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit traceability for a number of nuclides.

hased on the blind assay (and later NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide 4. 1 ).

QU4 WY CONTROLF

Date Signed
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gE: F2L E QUALITY CONTROL PROGRAM 0
QCP.009

Rev.7; 912999
Me: Radioacive Reference Standards Solutions & Records Page 9 of 10

THERMO NUTECH - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD

SOLUTIONS SECONDARY DILUTION
QCP-009-1A DATE 10/16101 15:34

SOLUTION REFERENCE #IIPL 479-50 SOLUTION # IU-8A (1001)
Principal Radionuclide Half Life, Years Half Life, Days
U-234, 5 & 81 [ 7.370E+031 [2.692E+06

Radionuclide U-234, 5 8 8 Reference Date 1/1/95 0:00
Total Diluted Activity 1.780E+07 dpm

Diluted Activity/ml 1.780E+04 dpm
Volume 1000

Chemical Composition of Standard Solution
IUranyl Nitrate in 1 M HNO3

Dilution Instructions: Dilution Solvent Used |1M HNO3

SECONDARY VOLUMETRIC DILUTION
Activity Decay Corrected to This Date 1/1/95 0:00

Certified Activity 17795.5200 dpm Total Activity, dpm 7.1182E+04
Solution Net 4 Milliliters

Final Dilution Volume 1000 Milliliters Dilution Activityl 7.1 182E+01dpm/ml

NOTES: THIS STANDARD IS A SECONDARY DILUTION FROM THE PRIMARY DILUTION OF U-8
Data sheet from manufacture given isotopic distribution as:
U-238 Atom % = 48.239 U-238 = 71.18 dpm/mi X 0.48249 = 34.345 dpm/rnl
U-235 Atom % = 2.250 U-235 = 71.18 dpmnml X 0.02250 = 1.602 dpm/ml
U-234 Atom % = 49.501 U-23.4 = 71.18 dpmlmI X 0.49501 = 35.236 dpmlrnl
ALL VALUES ARE PLUS OR MINUS 3.6%

EXPIRATION DATE: October 10,2003

Diluted By 1 - . -_ I Date: 101t6101 15:34

Verified& Approved By /, //A~A.. . Date: 10/16/0115:34

QCApproval ;,'w - Ž... - Date: 10/16/01 15:34

... Q

0 004 6



RECORD COPY

Tracer Solution for Environmental Analysis & Disequilibrium Studies

Product Description & Measurement Certificate

Description Principal radionuclide:
Daughter Nuclide:

uranium 232 (1J-232)
Th-228

Product code: UDP10050
Batch Number: 92/232/67

Measurement Reference date:
Radioactive concentration U-232

which is equivalent to
1awna. can .;'oai

Volume of solution
Total activity of U-232

which is equivalent to

01 March 2000
6.739E+03 becquerels per gram of solution
1 .821E-01 microcuries per gram of solution
I.35C grve.s
5.035 millilitres
3.61E+04 becquerels
9.76E-01 microcuries

Accuracy

Radionuclidic
Purity

Isotopic
Purity

Method of measurement (see reverse of this certificate)
Random uncertainty is: * 0.7% Systematic uncertainty: * 0.5%
Overall uncertainty in the radioactive concentration quoted above: l 1.7%
Overall uncertainty is defined on the reverse of this certificate.

Any radioactive impurities measured are listed below, expressed as percentages
of the activity of the principle radionuclide at the reference date .

Th-228 and daughter activity removed 2 Feb 2000
U-232 daughters activity will increase with time. By alpha 88% U-232, 12% daughters on 1/3/00

Ohe isotopic composition, expressed as atom per cent at the reference date .

Not measured

Chemical Calculated weight of U-232, 4.42E-08 grams, as 2M HNO3 solution in a flame sealed glass vial.
Composition This Tracer solution has been produced 'carrier free'.

Physical
Data

Remarks

Approved
Signatory

Recommended half life of uranium 232: 6.980E+01 years
Principle energies of alpha emissions (MeV): 5.263 31.7%, 5.320 68.0%
Branching ratio for alpha emission: 100%
Calculated specific activity of uranium 232: 8.167E+05 Bq per microgram U-232.

For safety information and notes to ensure correct usage by all persons handling this radioactive Tracer
solution please read the instructions accompanying the package.

AEA Technology operates a quality management system which has been independently audited and
approved to ISO 9001..

Project Ref. AE2315

Roger Wiltshire

Prepared and characterised in the UK, for world wide distribution by Isotrak, AEA Technology, QSA.

Trkcen.wps 10/03100 AEA Technology is the trading name of AEA Technology pic

inrn^^r-%m 00047



. Em3 E: R L-i r4 E:: B Sr-,>,.,^
QUALITY CONTROL PROGRAM

I QCP-0

Rev.7; 9/29/99
Tite: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES -OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION

Solution
Principal Radionuclide Half Ufe

HU-r-anium I | 6W

1 72

Radionuclide of Interest [ Uranium|
Parent Solution Conc.1 2.17E+03 ]dpndml

1 01' \b\

Z-.-,3 eU C4y rVc \ A

Reference Date 3/1/00 0:00o

Chemical Composition of Standard Solution
U(N0 3), in 2M HNO3

0
Dilution Instructions: Dilution Solvent Used 2M HNO3

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 10.0000 ml
Total Activity: 2.1670E+04 dpm
Final Volume: 1000.00 ml

NOTES:

Diluted By

Verified & Approved By 7 -[A LB

Final Activity Concentration: 2.1670E+01 dpmlml
This activity concentration is based on the original
reference date listed above. All activities are
corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date:1 June 25, 2003

Date: 6125101 16:24

Date: i/r}ui

Date: 7 G JAmidV"C&QC Approval
7,- - -- 0

RECORD COPY
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QA/QC REVIEWE ii S1 9AI
/ 1°/PITA STAIl

_ f 61 ._ , ,
Radionudide

Half life: C7.54 ± a
Catalog No.:

Source No.:

Description of Solution
a. Mass of solution:

b. Chemical form:
c. Carrier content:
d. Density:

Radiofipurities

Radioactive Daughters

Th-230

0.03) x 10'4 years
7230

388-116

Customer: TMA EBERJ
P.O.No.: 1T4944 I
Reference Date: November 1 1991
Contained Radioactivity: 1.036

12.00 PST.

FCi.

5.0042

ThN03)4 in O.1N HNO3
None added

1.0016

pamm

gram/ml 0 20-C.

See attached technical data sheet

See attached technical data sheet

Radionucide Concentration
0.207 pcig .

Method of Calibration

Weighed aliquots of the solution were assayed using a liquid scintillation counter.

4 Unei-tainty of M es ent
a. Systematic uncertainty in instrument calibration:
b. Random uncertainty in assay:
c. Random uncertainty in weighing(s):
d. Total uncertainty at the 99% confiejoe level:

+2.0%
+0.5%
+0.2%
+2.7%

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

Notes
1. Nuclear data were taken from -Table of Isotopes-, Seventh Edition, edited by Virginia S. Shirdey.
2. 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
Standrd Reference Materials. (As in NRC Regulatory Guide 4.15)

QUAIU
e I ' -7 '' - _1ll'Y CON~o

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street.,
Burbank, California 91504
(818) 843 - 7000

00049
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Eberbe Ser~ves

QUALITY CONTROL PROGRAM
;I - QCP-09

Rev.7; 9029/99
The: Radcte Rerence Standards Souons & Records

Eberline Services - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUION

Radionuclide of Intes e st:
Parent Solution Conc. d I dpml

Chemical Compositon of Standard Solution

Reference Date i

0
Dilution Instructions: Dilution Solvent Used to# �; g -- M- :

-. � , - n-'. �',T]

SECONDARY VOLUMETRIC DILU/7ON

Vol. Parent Solution: ¢j4 m l
Total Activity: 29EJ dpm
Final Volume: i ml

Final Activity Concentration: | 2.299E+O1 Idpmnml

NOTES:

DilutedBYA- L&
Expiration Date:1 July 31.2003

Date: 7/3112002 13:34

Date: i 101k

Date: _ n

Verified & Approved By
v

QC Approvalprova

p 00050 0
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide: Th-232

Half Life: (1.405± 0.006) x 10'10 years
Catalog No.: 7232
Source No.: 435-104-2

Custbmer TMA EBERLINE

P.O.No.: VH1632
Reference Date: November 1 1993 12:00 PST.

Contained Radioactivity: (11-232) 0.0933 PCi.
Contained Radioactivity: (Th-232) 3.45 kgq.

11.9712 g (in a 10 ml flame sealed ampoule)

Th(N03)4 in water
None added

Description of Solution
a. Mass of solution:

b. Chemical form:
c. Carrier content:
d. Density:

Radioimpurities

Approx. 1.21

None detected (other than daughters).

gl/nt a 20-C.

Radioactive Daughters
Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Po-212, Tl-208

Radionuclide Concentration

(Th-232) 0.00779 ACi/g.

b

Method of Calibration
Activity calculations are based upon known specific activity and mass.

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: +3.0%

b. Random uncertainty in assay: +0.0%

c. Random uncertainty in weighing(s): +2.0%
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. Nuclear data were taken from 'Table of Radioactive hotopeas. edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST nieasuremcnt assurance program to establish and maintain implicit traccability for a number of nuclidos,

based on the blind assay (and later NIST cetification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15).

AVA
ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street
Burbank, California 91504

-(81)R 843 - 7000

QUALITY CONTROL

art. Sign 9
Date Signed

._- - � ---
. M

0105 1



Ebertne Seraces
QUALITY CONTROL PROGRAM

Rev.7. 9R9199
Tft Radioat Reference Standards Solutions & Records

Eberline Services - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILU7ON RECERTIFCATION

QCP-009-1-A
Solution Reference #A

Date I. MM= 15:081
Solution i

Principal Radionuclide Half Lffe,Years
Based On 232Th

HaNf Llfe, Days
I 5.111E+12

Radionuclide of Intemst .
Parent Solution Conc. dpnipmli

Chemical Composition of Standard Solution

-- ,,:X7_'.

Reference Date k~ gi

Dilution Instructions: Dilution Solvent Used tPI ,, ?,.i - - , ---ft Q, , �� I I A
N �-,. �_,, - ; "g, �, P,

SECONDARY VOLUMETIC DILUTION

Vol. Parent Solution: nil
Total Activity: [.35E+Odpm
Final Volume: r ml

Final Activity Concentration: 1.0358E+02 dpmlml

NOTES:

Diluted By //L AeL d2

Expiration Date:1 July 30,2003

Date: 7/3012002 15:08

Date: 1

Date: 7412 2t_

%e - --

-N��Verified & Approved By

QC Approval _

/I-
* h _if - _f

/,�, /,�� attack
I-Y
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1h -1
_P Isotope Products

Laboratories

An Eckert & Ziegler Company

24937 Avenue Tibbitts
Valencia,California 91355

Tel 661-309-1010
Fax 661 257-8303

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide:
Half-life:
(Catalog No.:
Source No.:

Th-229
7340 + 160 years
7229
867-54

Customer:
P.O. No.:
Reference Date:
Contained Radioactivity:
(Th-229 only)

EBERLINE SERVICES
00009633
15-Jan-02 12:00 PST
1.013 PCi 37.48 kBq

Physical l)escription:
-A. Mass of solution:
B. Chemical form:
C. Carrier content:
D. Density:

5.0147 g in 5 mL flame-sealed ampoule
Th(NO3)4 in 0.1M HNO3

1Opg Th/mL
1.0016 g/mL @ 200C.

Radioimpurities:

None detected (daughters in equilibrium)

Radionuclide Concentration: 0.2020 pCi/g, 7.474 kBq/g

Method of Calibration:

This source was prepared from a weighed aliquot of solution whose activity in pCi/g was determined
using gamma ray spectrometry.
Peak energy used for integration: 193.5 keV
Branching ratio used: 0.0441 gammas per decay

C0I

U3ncertaintv of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

± 0.7 %
± 3.0 %
± 0.0 %
± 3.1 %

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a 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).

- Nuclear data was taken from IAEA Technical Report Series No. 261.
- This solution has a working life of 5 years.

/7 ,'1A _ 4l A j\ , -

- Quality'Control

q - 4.1 ,. H .

Date Signed IPL Ref. No.: 867-54

ISO 9001 CERTIFIED

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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Eberline Services

QUALITY CONTROL PROGRAM
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Rev.7: 9J29J99
Tide: Radioactive Reference Standards Solutions & Records

Eberline Services - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION

QCP-009-1-A
Solution Reference #1iPL 867-54 |

Date [ 502 16:09
Solution #I Th-18a

Principal Radionuclide
mi9Thodum|

Half Life, Years
I7.340E+03|

Half Ufe, Days
[ 2.681 E+ 06|

Radlonuclide of Interest[ , Thorium |
Parent Solution Conc.l 2.25E+03 |dpmfml

Reference Datel 1t15/2002 12:00

Chemical Composition of Standard Solution
jTh(N0 3)4 in 0.1M HN3

Dilution Instructions: Dilution Solvent Used 0.1M HNO3

SECOtDARY VOLUMETRIC DILUTION

Vol. Parent Soluion: .0000 ml
Total Activity: 2.2489E+04 dpm
Final Volume: 1000.00 ml

Final Activity Concentration: 2.24B9E+01 dpm/ml

NOTES:

Expiration Date: January 25, 2004

Diluted By_____________ _

Verified & Approved Byy

QC Approval , d ,•2 7i G

Date: 1/25/2002 16:09
. |

Date: ts 7.

Date: - / 7

0

00 0 54



QA/QC REVIEWED
__Date _ Inibials AA |

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
Princip rdtco.n clidel 238 1" ''|87.7 vears

Nominsi & a 51ty I nanoi curis|

Nom nad toume r m an aWpouhlebotde numberl 921-3

Measurement Activity of principal radionuclide

A~imty per gram of this solution

[~Z] ~~E~Jof110.2 |n rano t~$ f|Plutonlium-238

et 00houranPSTon October 17, 1990

Activity of daughter radionuclide

The prrncipad CtvuitY Was accomperied at the quoted time br

r: [z- t wPer gram
of the daughter nudidr

Total mass of this solution

gtramsAPYROX 5,0.

Method of measurement

The activity of the Plutoniurt-238 was measured by

liquid scintillation counting.

The activity of the Plutonium-r239/240 activities

was measured by electrodeposition and alpha

spec etry.

Q)~

Useful ure This r*dienucide hMs decayed through

We recomnmend thai thit solution should not be used aft

Wakm liCIR ic was obtained bY EMSL.YV

,, .IZZ Z I

00055



Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclidas, if any, wore estimated/known to be:

fi) Plutoniuxri-239/240 | 5 % of the principal activity

____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ le ss th a n of t e ri c al c i i yequal to %o h rnia.atvt

____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ less th an131 e ual tO rI of the principal activity

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

Random Errors

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

concentration of the principal activity had a standard error (sml not greater than t [ jj%]
(The 99.7% confidence limits are given by t(sm) where t is obtained from the student-t factor
for the dogre ot freoom in-1I)-

The maximum uncertainty due to the assessable systematic errors (dilution. counting. and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error I .5 - 5 ) These have been estimated not to exceed

|+2 4% or | 4

the overll uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true valuo. I Is a combination of ranrdom error (usm)] at the 99.7%
confidence limits and the worst case estimate of the Systematic rrors a + . -6' I
The overall uncertainty is therefore calculated on the basis oft [tDsm) *.a - tt~sm) .8)

and is z of the quoted radioactive concentration.

Docay Schemes This standardization is based on the following assumptions of the principle nuclide. its
daughter nuclides and Impurities (no allowance for error in the asumptions or the
assumption of quoted half-life have bean Included in the statement of accuracy above).

Plutoniu-238 and ixurities were assumed to decay 100

percent by alpha emission.

Chemical Carrier content per gram of solution: Other components:
Composition
of Solution 2M nitric acid

Preervative:

Remarks

Date Certificate Prepared

Aproval Signature

-Novlv; 13, 1990
-

-711aSl
tJ[)056



Eberline Services

Ee S e QUALITY CONTROL PROGRAM
f~~"E3EF~Lt-JE CP.0091[E: E3 Ei:m L-1 t-j E: !QP0

sr R.'Csv

Rev.7; 9129199
Title: Radioactive Reference Standards Solutions & Records

Eberline Services - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS

PRIMARYDILUTION
QCP 009-1

SOLUTION REFERENCE
PrincipaldRa ionuclide

23Pu

Radionuclide 'Pu
Certified Activity 5.375E-02 PCI

Certified Concentration 1.020E-02 pCi per gram

Reference Date| 11/13190 0:00l

Ampoule ISolution Gross 9.7096 Weight, Grams
Empty Ampoule 4.4397 Weight, Grams

Solution Net 5.2699 Weight, Grams
Total Activity In Ampoule 0.0538 pCi

Chemical Composition of Standard Solution
Pu (NO3) in 21 HNO3

I.
mu
xc Jilution instructions:

Dilute to a volume of J

Certified Total Activity of 1 0.0538 tCi

Dilution Solvent Used 12M HNO3

000.00 milliliters

Which Eauals
1.193E+05|dpm

And after dilution the activity of this solution is .9t3E+02 dpmlrm
This actfvity coflcendhp f uunte original
reference date listed above. All actives are corted
to the date and time of analysis by fe laboratory data
processing software.

Expiration Date: November 20, 2003

Diluted By.

Verified & Approved Byj

QC Approval

Date: 11120101 14:44

Date: 11120101 14:44

Date: 11/20/01 14:44
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QA/DC REVIEWED

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
Principal ro ' i 2onuclidLHalf-hf. 2.x1 4  arPLUMNIon¢leiN M-239 i 1-r|2.4x104 vears

Nominal racuvt j ) | ~nao s

Nominal volume ml in ampoule/boult numbar 2510-1

Measurement Activity or principal radionuclide

Am-ny w gram at i Solution

11,8 nano *",I Plutoniur-239

atOO4hoursPSln| December 13, 1990

Activity of daughter radionuclide

Tha orincipal SctOW" was accompanied at the quomed time bV

[~J [~~]Per gram

aft Rha iaugftar nuclide

Total mass of this solution

APPROX. 5.0

Method of measurement

The activity of the primary solution was neasured
by an internal gas flow proportional counter.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Lire
This radionuclide has d through _. hatt lianc it was abtainad by EMSL-LV

We recommand Ithatht aolution should not be wu.Pd aftar

Q
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y0 Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be:

[0) see remarks Istehqal to of the principal activity

(2) less than [ 1 of the principal activityequal to

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ le s s t h a n(13) equal t A of the principal activity

The activity of Impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

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

concentration of the principal activity had a standard error (sm) not greater than +

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-l)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( +6 - These have been estimated not to exceed

"'2.7 % 7%l

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Ntam)J at the 99.7%
confidence limits and the worst case estimate of the systematic errors (l6n - a)
The overall uncertainty is therefore calculated on the basis of + Etusm) +8] - thism) +S]
and is | 3 % 3 of the quoted radioactive concentration.

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

Plutonium-239 and ipzurities were assumed to decay 100 percent

by alpha emission.

Chemical Carrier content per gram of solution: Other components:
Composition
of Solution 4M Nitric acid

Preservative:

Remars Pu-238 0.033% of the total activity
Pu-240 4.6x10- 5 % of the total activity

IMPURITIES: Pu-241 1.5x10-3  of the total activity
Pu-242 8.8x10- 6 % of the total activity
Pu-244 6.2x10- 9% of the total activity

Date Certificate Prepared Decm r13. 1990/

Approval Signature % j

Revised 1/54

00 05 9
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Standard Reference Material 4334G
Plutonium-242 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive plutonium-242 nitrate and nitric acid
dissolved in 5 mL of distilled water. The solution is contained in a flame-sealed NIST borosilicate-glass
axnpoule. The SRM is intended for the calibration of alpha-particle counting instruments and for the
monitoring of radiochemical procedures.

Radiological Hazard

The SRM ampoule contains plutonium-242 with a total activity of approximately 150 Bq. Plutonium-242
decays by alpha-particle emission. None of the alpha particles escape from the SRM ampoule. During the
decay process, X-rays and gamma rays with energies from 10 keV to 160 keV are also emitted. Most of these
photons escape from the SRM ampoule but their intensities are so small that they do not represent a radiation
hazard. Approximate unshielded dose rates at several distances (as of the reference time) are given in note
[a]*. The SRM should be used only by persons qualified to handle radioactive material.

Chemical Hazard

The SRM ampoule contains nitric acid (HN03) with a concentration of 3 moles per liter of water. The
solution is corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule
is to be opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should
be opened only by persons qualified to handle both radioactive material and strong acid solution. (J

Storage and Handling

The SRM should be stored and used at a temperature between 5 IC and 65 IC. The solution in an unopened
ampoule should remain stable and homogeneous until at least June 2009.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, LR. Karam, Group Leader. The overall technical direction and physical measurements
leading to certification were provided by L.L Lucas of the Radioactivity Group.

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by J.W.L Thomas.

Gaithersburg, Maryland 20899 Thomas E. Gills, Chief
August 1999 Standard Reference Materials Program

SRM 4334G, page I of 7 *Notes and references are on pages 5 to 7.

(1 006 I



). QUALITY CONTROL PROGRAM
QCP-009

Rev.7; 9129199
Tie: Radioactive Reference Standards Souions & Records 0

Eberline Services - Oak Ridge Laboratory
RADIOACTIVE REFERENCE STANDARD

SOLUTIONS
QCP-009-1

SOLUTION REFERENCE #ISRM 4334G
DATEi [ 019101 10:25

SOLUTION #I PU-15 (10/01) |
Pincpal Radionuclide
Pu-.242 1

Half Life, Years
I 3.733E+051

Half Life, Da
I 1.363E+08

Radionuclide Pu-242 Reference Date B17194 0:00
Certified Activity 3.844E-03 uCi Certified Activity 1.422E+02 Bq

Certified Activitylml org 6.938E-04 uCi Certified Activity 2.567E+01 Bqfg
Volume 5.5403

Ampoule /Solution Gross 9.5870 Weigh, Grams
Empty Ampoule 4.0467 Weight, Grams

Solution Net 5.5403 Weight, Grams

Chemical Composition of Standard Solution
IPu(NO3)4 in 2N HNO3

Dilution Instructions: Dilution Solvent Used 12M HNO3 I

GRAVIMETRICNVOLUMETRIC DILUTION
Activity Decay Corrected to This Date 6/7/94 0:00

Certified Activity 6.9378E 04 uCig Total Activity, dpm . .5402E+03
Solution Net 5.5403 Grams Total Activity (g.xdpm) .5332E+03

Final Dilution Volume 1000 Milliliters Dilution Activity .5332E.00 dpm/ml C1s

TOTAL ACTIVITY DILUTION
Activity Decay Corrected to This Date I 6/7194 0:00|

Total Activity 3.8438E-03 uCi
Final Dilution Volume 1000 Milliliters

Total Activity 8533.161527 dpm
Dilution Activity 8.5332 dpm/ml

Diluted By _ A

ATION DATE: I October 9,2003

Date: 10/9/01 10:25

Date: 10/9/01 10:25

Date: 10/9/01 10:25

, -E <:r_

--- , 0 , "',
.Al,.,�.- -wVerified & Approved By

QC Approval _ _ _=_

7

. -r

Q
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RTIFCATE OF CALIBRATION N 4%V
STANDARD SOLUTLOt\

Radionuclide Np-237 Customer. TMA EBE1t4&

Half Life: (2.140 ± 0.010) x 10^6 years P.O.No.: 1T4961
Catalog No.: 7237 Reference Date: November 11991 .2:o PST.

Source No.: 389-54-1 Contained Radioactivity: 1.059 JA.

4

Decription of Solution
a. Mass of solution:
b. Chemical form:
c. Carrier content:
d. Density:

Radipinprities

5.1308
Np(N03)4 in 4N HN03
None added
1.1296

grams

gram/ml @ 20-C.

See attached technical data sheet

Radioactive Daughters
See attached technical data sheet

Radionuclide Concentration

Method of Calibration

0.206 Cigrsam.

Weighed aliquots of the solution were assayed using gamma spectrometry:

Energy peak(s) integrated under 87 KeV.

Branching ratio(s) used: 0.126 gam rays per decay.

Uncertainty of Measuremet
a. Systematic uncertainty in instrument calibration: +3.0%

b. Random uncertainty in assay: +0.6%
c. 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.

Notes
1. Nuclear data were. taken from *Table of Isotopes', Seventh Edition, edited by Virginia S. Shirley.
2. 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)

ISOMOPE PRODUCES IABORATORIES
1800 No. Keystone Street.,
B yunk, California 91504
(818) 843 - 7000

QiJALTY CONROL

00063
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QUALITY CONTROL PROGRAM
-QCP-oo

Rev.7: sns/ss
rdUe: Radioactive Reference Standards Solutions & Records

Eberline Services - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION

QCP-009-1-A
Solution Reference #I1PL 389-54-1

Date 11/19/001t:221
Solution #L NP-1A (IO/01 _

PincipalRaioncld Haff Life, Years
I 2.140E+06| I 7.16E08

Radionuclide of Interests 'Np |
Parent Solution Conc. 2.35E+03 Idpm/ml

Reference Datel 11/1191 0:00

Chemical Composition of Standard Solution
|Np(NO3)4 in 4N HNO3

Dilution Instructions: Dilution Solvent Used 4N HNO3

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 1 ml
Total Activity: 2.3465E+04 dpm
Final Volume: . ml

0
Final Activity Concentration: I 2.3465E+01 jdpmlml

NOTES:

I

Dluted By z t

Verified & Approved By _ t*

QC Approval ' 1 .-(ZI

Expiratfon Date: November 19, 2003

Date: 11119/01 10:22

Date: I I ho/o/

Date: O(ztol I

OOOG06



_ Isotope Products
Laboratories

An Eckert & Ziegler Company.

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309-1010
Fax 661D257*8303

Q.Alne pppir~
DATE -,2 RTa

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide:
Half-life:
Catalog No.:
Source No.:

Am-243
(2.690 ± 0.008)E+06 days
7243
909-81

Customer: EBERLINE SERVICES
P.O. No.: 00010026/RI781
Reference Date:. 1-Jun-02 12:00 PST
Contained Radioactivity: 1.028 pCi 38.04
(Am-243 only)

kBq

Physical Description:
A. Mass of solution:
B. Chemical form:
C. Carrier content:
D. Density:

4.98627 g in 5 mL flame-sealed ampoule
Am(NO3)3 in 0.1M HNO3

IlOpg Eu/mL
1.0016 g/mL - 200C.

Radioimpurities:

None detected (Np-239 daughter in equilibrium)

Radionuclide Concentration: 0.2062 pCig, 7.629 kBq/g

p
Method of Calibration:

This source was prepared from a weighed aliquot of solution whose activity In pC/g was determined
using gamma ray spectrometry.
Peak energy used for integration: 74.7 keV
Branching ratio used: 0.674 gammas per decay

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty In aliquot weighing:
D. Total uncertainty at the 99% confidence level:

± 0.9%
± 3.0%
± 0.0 %
± 3.1 %

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a 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).

- Nuclear data was taken from IAEA-TECDOC-61 9, 1991.
- This solution has a working life of 5 years.

A- i AA-
Quality Control

2>-6- 1 oLe -
Date Signed IPL Ref. No.: 909-81

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia. California 91355

ISO 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504

UU(IOU 5
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QUALITY CONTROL PROGRAM
QCP-9

Rev.7; W91999
The: Radboactive Reference Standards Sons & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS

PRIMARYDILU77N0
QCP 009-1

CURRENT DATE 71302002 19:21
SOLUTION REFERENCE #IPL 909 1 . I SOLUTION #00-

- -1 ... � -- 1, -- . -- . .1 I - - .
Pnncleal Radionuclide

*PR

Half Life, Years Half Life, Days
Re D2.690E+061

Reference Date F1Radionuclide --
Certified Activity iCil

Certified Concentration p FCI per gram

ArIapoule ISolution Gross a ,-f-' Weight, Grams
Empty Ampoule | Welght, Grams

Solution Net Weight, Grams
Total Activity in Ampoule 1.0280 lCi

Chemical Composition of Standard Solution (2)
Dilution Instructions: Dilution Solvent Used

W,, I* - ;;?ZFT�q
Dilute to a volume of g;milliliters

Certified Total Activity of [pjCi Which Eauals 2.282E+06|dpm at the date listed above
This activity concentration is based on the original

And after dilution the activity of this solution Is 2.282E+03 dpmlml reference date listed above. AM activities are corrected
to the date and time of analysis by the laboratory data
processing software.

Expiration Date:1 July 30,2003

Diluled B ,

Verified & Approved By .\, I .

QC Approval

Date: 7/30/2002 19:21

Date: 7lo12

Date: I/a 2_
II
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ANALYTICS
QA/QC REVIEWED

Date X Initials A

Aw--
1380 Seaboard Industrial Blvd.

Atlanta, Georgia 30318- U.S.A.

Phone (404) 352-8677
Fax (404) 352-2837

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

52094-416

Am-241 10 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically
from a calibrated master liquid radionuclide solution source.
The master source was calibrated by liquid scintillation
counting.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: Am-241

ACTIVITY (dps): 1.97

HALF-LIFE: 432.

CALIBRATION DATE: Marc

TOTAL ERROR: 3.0%

SYSTEMATIC ERROR: 2.37

RANDOM ERROR: 0.63

10.01177 grams of solution iM HCl.

P 0 NUMBER OR3830, Item 1

SOURCE PREPARED BY: L D 3
K. 0. Beverly,

Q A APPROVED:

75 E+05

2 years

:h 19, 1996 12:00 EST

A9

00I6 7



I QUALITY CONTROL PROGRAM
-. -~ ~QCP-009

Rev.7, 929199
Title: Radoactive Refrenee Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUT70N

U

QCP-009-1-A
Solution Reference #' rtW1

Datel w/3Qw 10:431
Solution #

Pnncipal Radionuclide

aionucideo ntr
HalF Ufe, Years HalLife Days

I 1.579E+051

Radionuclide of Intere3 est" t
Parent Solution Conc. , dpnml

Chemical Composition of Standard Solution

Reference Date at

Dilution Instructions: Dilution Solvent Used fllf

SECONDARY VOLUfMETRIC DILUTION

Vol. Parent Solution: B2 ml
Total Activity: [.0E+04 dpm
Final Volume: > ml

NOTES:

Final Activity Concentration: 4.7400E+01 dpm/ml

This activity concentration Is based on the original
reference date listed above. All activities are
corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date: May31, 2003

Diluted

Verified & Approved By_

QC Approval _

/AJLM Date: 5/31J2002 10:43

Date:

Date: 4 J /;l 2DNJ,0��
7-S.-

7 0
00068
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Product Description & Measurement Certificate

Description Principal radionuclide:
Daughter Nuclide:

americium 243 (Am-243) Product code: ATP10020
Np-239 Batch Number: 95/243/47

Measurement Reference date:
Radioactive concentration Am-243

which is equivalent to
Mass of solution
Volume of solution
Total activity of Am-243

which is equivalent to

30 April 1997
1.744E+03 becquerels per gram of solution
4.714E-02 microcuries per gram of solution
5.37 grams
5.04 millilitres
9.37E+03 becquerels
2.53E-01 microcuries

Accuracy

Radionuclidic
Purity

Isotopic
Purity

Method of measurement (see reverse of this certificate)
Random uncertainty is: ± 0.2% Systematic uncertainty: ± 0.5%
Overall uncertainty in the radioactive concentration quoted above: ± 1.1%
Overall uncertainty is defined on the reverse of this certificate.

Any radioactive impurities measured are listed below, expressed as percentages
of the activity of the principle radionuclide at the reference date 30 April 1997.

Am-243 99.97, Am-241 0.03

The elemental composition, expressed as atom per cent at the reference date 12 April 1984.

Am-243 99.998. Am-242<0.001. Am-241<0.00I
rho~

Chemical Calculated weight of Am-243, 1.27E-06 grams, as 2M HNO3 solution in a flame sealed glass vial.
Composition This Tracer solution has been produced 'carrier free'.

Physical
Data

Remarks

Approved
Signatory

Recommended half life of americium 243: 7.370E+03 years
Principle energies of alpha emissions (MeV): 5.233 10.6%, 5.275 87.9%
Branching ratio for alpha emission: 100.0%
Calculated specific activity of americium 243: 7.384E+03 Bq per microgram Am-243.

For safety information and notes to ensure correct usage by all persons handling this radioactive Tracer
solution please read the instructions accompanying the package.

AEA Technology operates a quality management system which has been independently audited and
approved to ISO 9001.

Project Ref. AES148

Roger Wiltshire

Prepared and characterised at AEA Technology UK, world wide distribution by Isotrak, QSA Amersham International.

00069
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Eberline SeMnes

QUALITY CONTROL PROGRAM
QCP008

E. E B 1R LL tIN E

Rev.7; 9/29199
Tide: Radioactive Reference Standards Solutions & Records

Eberline Services - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTON

QCP-009-1-A
Solution Reference #FAmersham ATP10020 |

Date 1/7/01 14:21
Solution #| AM-6A (1001)I

Principal Radionuclide
TZAmeri um7

Half Life, Years
I .384E+02 I 5055+041

Radionuclide of Interest| 243Ameddcum
Parent Solution Conc.| 5.59EO02 dpmlml

Chemical Composition of Standard Solution

Reference Datel 4/30/97 0:00

12"3Am(NO 3)3 in 2!N HN0 3 I

C
Dilution Instructions: Dilution Solvent Used 2N HNO3

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 250. ml
Total Activity: 1.3986E+05 dpm
Final Volume: 5W00. ml

Final Activity Concentration: 2.7972E+02]dpmlml

NOTES:

Expiration Date: November 7,2003

Diluted By 7J-w 1 1

Verified & Approved By _*/

QC Approval z a _>

Date: 11/7/01 14:21

Date: og/Vo

Date: I ok.b /

/
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Standard Reference Material 4329

Radioactivity Standard

Radionuclide

Source identification

Source description

Curium-243 (1) *

4329

Liquid in a 5-mL, flame-scaled
borosilicate-glass ampoule

Solution composition

Solution mass

Reference time

Radioactivity concentration

Overall uncertainty

Alpha-particle-emitting impurities
(Activity ratios at reference time)

Measuring instrument

Half life

Curium-243 in 1-molar nitric acid

5.156 ± 0.005 grams (2)

1200 EST, June 13, 1984

69.50 Bq g-l

1.4 percent (3)

243AmI243Cm: < 0.000S (4)
244Cm/243CM: < 0.0008 (5)

NBS 'O.8n alpha and 0O.In alpha
defined-solid-angle counters with
scintillation detectors

28.5 ± 0.2 years (6)

This Standard Reference Material was prepared in the Center for Radiation Research,
Nuclear Radiation Division, Radioactivity Group, Dale D. Ioppes, Group Leader.

Gaithersburg, MD 20899
March, 1985

Stanley D. Rasberry, Chief
Office of Standard Reference Materials

*Notes on back

L
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Eberline Services

Pkwl- IZ E3 E: FR L- 1 1`4 E:11- - V�

QUALITY CONTROL PROGRAM
0cP.009

Rev.7; 9129199
Title: Radioactive Reference Standards Soluions & Records

Eberline Services - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS

PRIMARY DILUTON
QCP 009-1

CURRENT DATE E 1117l0114:141
SOLUTION REFERENCE #INIST SRM 4329 I SOLUTION #| CM-1 (10101 I

Pr!!inial Radionuclide Half Life, Years
I 2.850E+01 I

Half Life, Days
1 1.041 E+04

Radionuclide [ C-M
Certified Activity 1.929E0.Ci

Certified Concentration .878E-03 pCi per gram

Reference Date| 3/19/9612:00

Ampoule ISolution Gross 25.5695 Weight, Grams
Empty Ampoule 15.3011 Weight, Grams

Solution Net 10.2684 Weight, Grams
Total Activity in Ampoule 0.0193 gCi

Chemical Composition of Standard Solution
jCm(NO3)3 in 1N HNO3

Dilution Instructions: Dilution Solvent Used I1N HNO3

Dilute to a volume of I 1000.00 Imilliliters

Certified Total Activity of 0.01A93|Ci
Which Eauals :

4.282E+04 dpm

And after dilution the activity of this solution IsFl4.282iE+01Idpm/ml
This activity concentr~t1os-bsvdlmte original
reference date listed above. All activities are corrected
to the date and time of analysis by the laboratory data
processing software.

Expiration Date: November 7, 20031

DilutedBy,,

Verified & Approved By.

QC Approval_

Date: 1117/01 14:14

Date: 11/7/01 14:14

Date: 11/7/01 14:14

IU
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[t/Q REVIWEMERTIFICATE OF CALIBRATION
Ina|tL"/ BETA STANDARD SOLUTION IRadionuclide:

Half Life:
Catalog No.:
Source No.:

Sr-90
28.5 ± 0.2 years

7090
435-104-1

Description of Solution
a. Mass of solution:
b. Chemical form:
c. Carrier content:
d. Density:

Radioimpurities

Radioactive Daughters

Customer. TMA EBERLINE
P.O.No.: VH1632
Reference Date: November 1 1993 12:00 PSr.
Contained Radioactivity: (Sr-90) 0.984 )ca.
Contained Radioactivity: (Sr-90) 36.4 klq.

5.0021g (in a 5mL Flame Sealed Ampoule)
SrC12 in 0. IN HCI
None Added
0.9996 g/ml 0 20-C.

None detected

Y-90 daughter in equilibrium

Radionuclide Concentration

0.1967 pcilg.

Method of Calibration
The source was prepared from a weighed aliquot of solution whose concentration in tCi/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%
c. Random uncertainty in weighing(s): +0.0%
d. 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 Test(s)
See reverse side for Leak Test(s) applied to this source.

Notes
I. Nuclear data were taken from 'Table of Radioactive XIotopes', edited by Virginia.S. Shirley, 1986.
2. 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. 1S).

ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street
Burbank, California 91504
(81 8) 843 - 7000

QUALITY CONTROL

Date Signed
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<EUSNE . QUAUTY CONTROL PROGRAM

'W* A.QcP-oog

Rev.7; OM29I9 I
rM: Radioactive Referec Standards Solutions & Records

I
i

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION RECERTFICA TION

Solution Reference i
.

I
rs Haff Life, Da
I | 1.063

Radionuclide of Interest . l
Parent Solution Cono. .§t.ldpm

Reference Date 1S.t! 5

Chemical Composition of Standard Solution
i~41Mklp .•9.&Y.. .s ~ - . .. 1

C
Dilution Instructions: Dilution Solvent Used .'t N~~~. '~'.4. j'3: ',.:;->.:

SECONDARY VOLUMERC DILUTION

VoL Parent Solution:. * ml
Total Activity: I ,[0920E+0 dpm
Final Volume:. 5D0. O ml

Final Activity Concentration:i 2.1840E+02 dpmtml

NOTES:

This activity concentration Is based on the original
reference date listed above. All activities are
corredted to the date and time of analysis by the
laboratory data processing software.

Expiration Date: November21, 2003

', IRecertified By

Verified & Approved By

QC Approval _

Date: 11/21/2002 16:34

Date: W 4 e

Date: 12''5 70i-u-- - --

/

/ Q
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CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

-Tc. - z

Radionuclide

Half Life:

Catalog No.:

Source No.:

Tc-99

(2.13 A 0.05) x 10^5 years

7099-IOOU

499-15

Customer: TMA EBERLINE (NEW MEXICO)

P.O.No.: LQ 9724

Reference Date: July 1 1995 12:00 PST.

Contained Radioactivity: 99.3 PCi.

Contained Radioactivity: 3670 kBq
Description of Solution

a. Mass of solution:

b. Chemical form:

c. Carrier content:

d. Density:

Radioimpurities

Radioactive Daughters

Radionuclide Concentration

5.06314 g in a 5 ml flame scaled amnpoule

NH4Tc04 in H20

None

Approximately 0.9982

None detected

ghnl @ 20-C.

None

19.61 pCi/g.

Method of Calibration
The source was prepared from a weighed aliquot of solution whose concentration in pCi/grarn was
determined by a liquid scintillation counter.

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: 2.1%

b. Random uncertainty in assay: + 0.7%/

c. Random uncertainty in weighing(s): 4 0.1%

d. Total uncertainty at the 99% confidence level: 4 2.2%

NIST Traceability

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

r (A/1
_. )e4XUS

d UAIM C6ONTROL

OVP14M6 I V75
IDate Signed

ISOTOPE PROD UCTS LABO)RATOR IES
301' M~ S.AN FFRN-ANDo BLVD.

BURBANK,C(AI.WORNIA 91 SO-

818*843*7000 FAX 818*843*6168

880?s



jE E3 aF~zLlr" lE QUALITY CONTROL PROGRAM
QCPOO9

0
Rev.7: 9/29199
Tile: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION (Recerdtfication)

Radionuclide of Interestl '9To:|
Parent Solution Conc.1 2.20E+05 dprmiml

Reference Date 711195 0:00

Chemical Composition of Standard Solution
NH9Tc04 in H20

0
Dilution Instructions: Dilution Solvent Used Tritium-free water I

SECONDARY VOLUMETRIC DILUT70N

Vol. Parent Solution: 100.0000 ml
Total Activity: 2.2040E+07 dpm
Final Volume: 1000.0 ml

Final Activity Concentration: 2.2040E+04!dpmlml

NOTES:

Expiration Date: February 2.2003

Diluted By

Verified & Approved By

QC Approval 4 , 1vi

Date: 1/29/01 15:33

Date: { I7 /i,

Date: &A, za /
I ThtPv 9•/PfO/ r0-/ *

- -----
____ 0
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(14-67

CERTIFICATE OF CALIBRATIi
BETA STANDARD SOLUTLO]

Radionuclide H-3
Half Life: 12.35 ± 0.1 years
Catalog No.: 7003
Source No.: 660-25
Description of Solution

a. Mass of solution:

b. Chemical form:
c. Carrier content:
d. Density:

Radioimpurities

Radioactive Daughters

Customer.
P.O.No.:
Reference Date:
Contained Radioactivity:

5108
15 Apr 99 12:00 PST.

99.61 uCi (3686 kBq)

4.91974 grams in 5 mL flame sealed ampoule

Tritiated water
Not applicable
0.9982 gramnhl a 20-C.

None detected

None

Radionuclide Concentration
20.25 ,Ci/gram

Method of Calibration

This 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: +3.0%
b. Random uncertainty in assay: +1.9%
c. 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
I. 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)

Q AlT CONRO
QUALITY CONTROL

ISOTOPE PRODUCrS LABORATORIES
1800 N. KFrsToNF STRELT

BuRBANK, CALIFORNIA 91504

818 8437000 FAX 818-843-6168

X- A lk '
Date Signed

000 7



Eberfine Services

QUALITY CONTROL PROGRAM
_ P qCP-009

Rev.7; 9)2999
rifle: Radboa Reference Standards Solutions & Records

j Eberline Services - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION-

QCP-009-1-A Date 411000210:4
Solution Reference #IIPL 660-25 I Solution 1 H5a ,

0

PA l Rdionucide Half iffe, Years,
I 1.235E+01

[ af fe, ay

Radionuclide of Interest| E
Parent Solution conc.| 221E+05 dpmfml

Reference DateI 4J15/1999 0:00

Chemical Composition of Standard Solution
| H20 h water

Dilution Instructions: Dilution Solvent Used IWater I

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 65.0000 ml
Total Activity: 1.4372E+07 dpm
Final Volume: 1000.0j ml

Final Activity Concentration:| 1.4372E+04 dpmrml 0)
NOTES:

Diluted By / _

Expiration Date:1 April 10,2003

Date: 4)1012002 10:48

Date: 4* =

Date: 47fi010 2-

Verified & Apprved By
Vi

aC Approval

Q;
@0g7 8



| Isotope Products
Laboratories

An Eckert & Ziegler Company

4 X
_iii A d . rW1% ATTIC

24937 Avenue Tibbitts
Valencia,California 91355

Tel 661*309*1010
Fax 661-257-8303

Ed"1- A. rVW,3qr V W -V A U' VrW4. W-& A rVUN-W 0A&W

BE!T lFUAT S AND)ALUKKATIOlN
BETA STANDARD SOLUTION

Radionuclide:
Half-life:
Catalog No.:
Source No.:

C-14
5730 ± 40 years
7014
904-1

Customer:
P.O. No.:
Reference Date:
Contained Radioactivity:

THERMO NUTECH
00009770
15-Feb-02 12:00 PST
1.846 PCi 68.30 kBq

Physical Description:
A. Mass of solution:
B. Chemical form:
C. Carrier content:
D. Density:

4.96455 g in 5 mL flame-sealed ampoule
Benzoic acid in Toluene
None
0.865 g/mL @ 20'C.

Radioimpurities:

None detected

Radionuclide Concentration: 0.3718 pCig, 13.76 kBq/g

Method of Calibration:

This source was prepared from a weighed aliquot of solution whose activity in pCVg was determined
using a liquid scintillation counter.

Uncertainty of Measurement:
A. Type A (random) uncertainty.
B. Type B (systematic) uncertainty
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

± 1.8 %
± 3.0%
± 0.1 %
± 3.5 %

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates In a 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).

- Nuclear data was taken from NCRP Report No. 58, 1985.
- This solution has a working life of 5 years.

i6, L.bg4 m
Quality Control

Dt- FSi-gne
Date Signed - IPL Ref. No.: 904-1

Medical Imaging Laboratory
24937 Avenue Tlbbitts Valencia, California 91355

ISO 9001 CERTIFIED

industrial Gauging Laboratory
I $00 North Keystone Street Burbank, California 91504

0 0,0 ��
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MOMMEI 1" I
(2QUALITY CONTROL PROGRAM

QCP'009

Rev.7; 9/29199
Tide: Radioaclive Reference Standards Sohins & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS

PPJMARYDILUIJON
QCP 009-1

- Radionuclide .
Certified Activity E pCI

Certified Concentration 3PCi per gram

Reference Date

Ampoule ISolution Grs Weight, Grams
EmptyAmpoue HWelght Grams

Solution Net Weight, Grams
Total Activity In Ampoule 1.8460 pCi

Chemical Composition of Standard Solution
KaS 07W '2

Dilution Instructions: Dilution Solvent Used A k.$

Dilute to a volume of M l milliliters

Certified Total Activity ofL .4JpCI Which Eauals . 4.08E+06jdpm at the date listed above

And after dilution the activity of this solution Isl 4.098E+03 dpmfn-m This activity concentration is based
i * reference date listed above. All =cti

Si.'t 4' Lu. ~ax .3 We * a "w .) oIotc. to the date and time of analysis by I
lo * C I) Us /Vprocessing software.

4p 0 3J<3 Expiration Date: May 29, 2003

Diluted By Date: 5129/2002 15:13

on the original
ivities are corrected
he laboratory data

�A L -Verified & Approved By

QC Approval

Date: S2a

Date: 6/It 16 2-

7' II

1 0 0 03) 0



I

Fe-l
-usw=40% -- I

raIL~ RTIFICATE OF CALIBRATION

ETA STANDARD SOLUTION
4Radionuclide:

Half Life:
Catalog No.:

Source No.:

Fe-55
2.73 i 0.03 years

7055

445-13

Customer..
P.O.No.:
Reference Date: Nov
Contained Radioactivity:
Contained Radioactivity:

TMA EBERLINE
VH1685

,ember 15 1993 12:00 psr.

11.16 PCi.
413 ksq.

Description of Solution
a. Mass of solution:
b. Chemical form:
c. Carrier content:
d. Density:

4.86879 g (in a S mL Flame Sealed Ampoule)
FeC13 in 1 N HCI
None Added
1.0171

None detected

gtml a 20-C.

Radioimpurities

Radioactive Daughters
None

Radionuclide Concentration

2.29 Acitg.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: +4.0%

b. Random uncertainty assay: +0.7%
c. Random uncertainty in weighing(s): + 1.0%
d. Total uncertainty at the 99% confidence level: +±4.2%

NIST Traceability

This calibration is implicitly traceble to the National Institute of Standards and Technology.
Leak Test(s)

See reverse side for Leak Test(s) applied to this source.
Notes

1. Nuclear data.were taken fiom Table of Radioactive lsotopes., edited by Virinia S. Shidey, 1986.
2. NPL participates in an NIST measurement assurance pwgram to establish and maintain Implicit traceability for a number of nuclides,

based on the blind assay (and later NIST certification) of Standard Reference Mateials (As in NRC Regulatory Guide 4.15).

ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street
Burbank,'California 91504
(818) 843 - 7000

a ,.% , - 1A,iC4A..*
QUALITY CONTROL

,'vev. 'I, /qi
Date Signed
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Ebefie Services I QUALITY CONTROL PROGRAM

IE: | QCP-009

Rev.7; S129199
TMe: Radioactive Reference Standards Solutions &'Records

0

Eberline Services ;- OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS

PRIMARYDILUTION
QCP 009-1

CURRENT DATEI 3/2002 0:0
SOLUTION REFERENCE #EIP, pJAg!m SOLUTION #

Principai Radionuclide
.- l

Half Lffe, Years
`.rCGt s-; r

Half Life, Da s
I 9.971 E+02

Reference Date lRadionuclide
Certified Activity tlCI

Certified Concentration ;iCl per gram

Ampoule /Solution Gross tIWeight, Grams
Empty Ampoule Weight, Grams

Solution Net jWeight, Grams
Total Activity In Ampoule . 1 iCI

Chemical Composition of Standard Solution
;R M

Dilution Instructions: Dilution Solvent Used ^gat

Dilute to a volume of m 1 millliters

Certified Total Activity ofA 11.1600 tCi Which Eauals, 2.475E07 dpm

And after dilution the activity of this solution Is 2A78E+04 dpmnml

This activity concentration is based on the original reference
date listed above. All activities are corrected to the date and
time of analysis by the laboratory data processing software.

Diluted By

Verified& Approved By_

QC Approval

Expiration Date: March 28 2003

Date: 713112002 15:00

Date: -1-

Date: 1:t5- I;
-~1 - -- - I -

- J
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Pb-3
NIST TRACEABLE CERTIFICAT QA2C REVIEWED
GAMMA STANDARD SOLUTIO ^ =/f7/ ttav @g

e Radionuclide:
Half-life:
Catalog No.:
Source No.:

Pb-210
22.3 ± 0.2 years
7210
707-28-2

Customer: THERMO NUTECH
*P.O. No.: 00007582
Reference Date: 15-Aug-00 12:00 PST
Contained Radioactivity: 10.06 pCi 372.2 kBq

Physical description:

A. Mass of solution:
B. Chemical form:

C. Carrier content
D. Density:

Radioimpurities:

Radionuclide concentration:

4.44237 g in 5 mL flame-sealed ampoule
Pb(NO3)2 in I M HNO3

None
1.0318 g/mL @ 200C.

Ra-226 = 2.27% on 15 Aug 00; daughters not in equilibrium
Bi-210 in equilibrium with Pb-210; Po-210 not in equilibrium

2.265 PCi/g, 83.81 kBqlg

Method of Calibration:

This source was prepared from a weighed aliquot of solution whose activity in pC/g was
determined using gamma ray spectrometry.
Peak energy used for integration: 46.5 keV
Branching ratio used: 0.0418 gammas per decay

Uncertainty of Measurement:

QY
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

± 1.2 %
± 3.5 %
± 0.0 %
± 3.7 %

Notes:

- See reverse side for leak tests performed on this source.
- 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).

- Nuclear data was taken from NCRP Report No. 58, 1985.
- This solution has a working life of 5 years.

__-_ _- I..I ll _h

e~ll Ssn Xh! :1 1 >.s~uality tontrol

. i; f, .. ,4 ; , , -. i I ' 11 I

s; , l) 1)" U I I X I 1z, H i I II

f !- Date Signed

IPL Reference Number: 707-28
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Thermo Retec

_ QUALITY CONTROL PROGRAM

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

THERMO NUTECH - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION

QCP-009-1-A DateF
Solution Reference #IIPL 707-28-2 | Solution #

Principal Radionuclide
210Lead

Radionuclide of Interest| "'Lead
Parent Solution Conc. 4 dpmIml

Reference Date| 08115/00 12:001

Chemical Composition of Standard Solution
IPb(NO)y in 1.0 M HNO3

Dilution Instructions: Dilution Solvent Used |D.i. Water & HNO3 1 0
SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 10.0000 ml
Total Activity: Z .2339E+05 dpm
Final Volume: 1000.00 ml

Final Activity Concentration: 2.2339E+021dpmlml

NOTES:

Expiration Date: October 23, 2002

Diluted By ' .'M)

Verified & Approved Byye

QC Approval BIA D

Date: 10/23/00 15:31

Date: IC' Z /00

Date: to

0
00084



ANALYTICS
QA/QC REVIEWED

Date la itials K

A Vu-4 |
1380 Seaboard Industrial Blvd.

Atlanta. Georgia 30318 * U.S.A.

Phone (404) 352-8677
Fax (404) 352-2837

CERTIFICATE OF CALIBRATION Q
Stwi1d(Lrd Radionuaclide Source

52094-416

Am-241 10 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically
from a calibrated master liquid radionuclide solution source.
The master source was calibrated by liquid scintillation
counting.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: Am-241

ACTIVITY (dps): 1.97

HALF-LIFE: 432.

CALIBRATION DATE: Marc

TOTAL ERROR: 3.0%

SYSTEMATIC ERROR: 2.37

RANDOM ERROR: 0.63

10.01177 grams of solution 1M HC1.

P O NUMBER OR3830, Item 1

SOURCE PREPARED BY: D11½
K 0. Beverly,

0 A APPROVED: .

5 E+05

2 years

h 19, 1996 12:00 EST

00085.



;83L- JE QUALITY CONTROL PROGRAM
QCP-o00

0Rev.7;: 9Q199
The: Radioactve Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION

Solution Reference
Principal Radionuclide
241Americium

Radionuclide of Interest| 'Am I

Parent Solution Conc.| 1.19E+04 Idpm/ml

Chemical Composition of Standard Solution

Reference Date| 3/19196 0:o00

|24'AmC6 in 1 M HCL I

Dilution Instructions: Dilution Solvent Used |1 M HNNO 3

SECONDARY VOLUMETRIC DILUTION 0
Vol. Parent Solution: 60.0000 ml

Total Activity: 7.1100E+05 dpm
Final Volume: 1000.00 ml

Final Activity Concentration:| 7.1100E+02|dpm/ml

NOTES:

This activity concentration is based on the original
reference date listed above. All activities are
corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date: November 13, 2003

Di e /
Diluted Bv X t L ,f X

Verified & Approved By

QC Approval

Date: 11/13/01 10:25

Date: A i i3 |,:

Date: tL ( L/i .?.K 0. _ t . * r . _

Q
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National nftitute of Stanb4ar & Taetrnotop

eevrtificate Q
Standard Reference Material 4234A
Strontium-90 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive strontium-90 chloride, non-radioactive
strontium chloride, non-radioactive yttrium chloride, and hydrochloric acid dissolved in 5 mL of distilled water.
The solution is contained in a flame-sealed NIST borosilicate-glass ampoule. The SRM is intended for the
calibration of beta-particle counting instruments and for the monitoring of radiochemical procedures.

Radiological Hazard

The SRM ampoule contains strontium-90 with a total activity of approximately 13 MBq. Strontiun-90 decays
by beta-particle emission to yttrium-90, which also decays by beta-particle emission. None of the beta particles
escape from.the SRM ampoule. The beta particles emitted from strontium-90 and yttrium-90 produce
bremsstrahlung photons with energies up to 2 MeV. Most of these photons escape from the SRM ampoule
and can represent a radiation hazard. Approximate unshielded dose rates at several distances (as of the
reference time) are given in note [a]*. Appropriate shielding and/or distance should be used to minimize
personnel exposure. The SRM should be used only by persons qualified to handle radioactive materiaL

Chemical Hazard

The SRM ampoule contains hydrochloric acid (HCI) with a concentration of 1 mole per liter of water. The
solution is corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule
is to be opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should
be opened only by persons qualified to handle both radioactive material and strong acid solution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 'C. The solution in an unopened
ampoule should remain stable and homogeneous until at least March 2005.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M.R. Hutchinson, Group Leader. The overall technical direction and physical
measurements leading to certification were provided by LL Lucas of the Radioactivity Group and D.B. Golas,
Nuclear Energy Institute Research Associate.

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M. Trahey.

Gaithersburg, Maryland 20899 Thomas E. Gills, Chief
May 1995 (Text only revised November 1997) Standard Reference Materials Program

SRM 4234A, page I of 6 *Notes and references are on pages 5 and 6.
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QUALITY CONTROL PROGRAM
oCP-009 C

Rev.7. 9/29199
Title: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

SECONDARY DILUTION

QCP-009-1-A
Solution Reference #INIST 4234A I

Datel 1 1/13/0110:3
Solution #1 A1B-7 (beta) I

rnincpal Radionuclide Half Life, Years
I 2.878E+01 I

Half Life, Days
I 1 .051E+041

Radionuclide of Interest| 90Sr l
Parent Solution Conc.152E+06 dpmlml

Reference Date| 3113/950:00

The beta acvty of solution reflects the original
90strontium concentraton and an equal
concentration of 90Ytbium.

Chemical Composition of Standard Solution
|SrCI in 1 M HCI

Dilution Instructions: Dilution Solvent Used I1 M HNO3 0o
SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 0.5000 ml
Total Activity: 7.5764E+05 dpm
Final Volume: 1000.00 ml

Final Activity Concentration: 1 7.5764E+02 dpmlml

NOTES:

This activity concentration is based on the original
reference date listed above. All activities are
corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date: November 13, 2003

Diluted By. " odX

I i

L I# - 9
-I 7~ 4-A -

Verified & Approved By

QC Approval Q, l & ^

Date: 11/13/01 10:33

Date: A LAI'3t

Date: l| a 1Q _
_

Q



kNX.Ai.YI.AICS QA/QC RECEIVED ':380 `eaboaro industrial Biv
Atlanta. Gfora:a 3f:j I S.:

D /IN f4
CERwrTICATE OF CALIBRATION

Phone i404i 352-867 -
Fa;x lO44) 352 -28:7

I 'Staudard Radionliiclide Sti1rCe

62569-416

Sand in 480 mL PP Delta Jar Half-Filled

This standard radionuclide source was prepared using aliquots mea-
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: October 1, 2001 12:00 EST

GAMMA-RAY
ENERGY

GAMMA-RAYS
PER SECOND

TOTAL
UNCERTAINTY

ISOTOPE HALF-LIFE

Am-241
Cd- 109
Co-57
Ce-139
Hg-203
Sn-113
Cs-137
Y-88
Co-60
Co-60
Y-88

59.5
88

122
166
27,9
392
662
898

1173
1332
1836

432
462 .6
271.79
137.6
46.61
115.1
30.07.
106.6
5.2714
5.2714
106.6

y
d
d
d
d
d
y
d
y
y
d

2003
2763
1614
2134
5051
2925
1856
7221
3632
3661
7553

5.0
4.8
4.1
4.2
4.0
4.4
4.7
4.2
4.7
4.4
*4.2

240 mL / 384 grams of sand.
P o NUMBER 9377, Item 2

SOURCE PREPARED BY:
M. Taskaeva Radiochemist

Q A APPROVED: A 2Y M'. _/-a -c

This standard will expire one year after the calibration date.

000O9



QA/QC RECEIVED
MATE OF INTALIs

Ck}14:RmiICArrE OF~ CALIBRATION

Phoriv t40411 3512*'3t:Y
Fix t404!i35'12i,3,

I .Standiidrd Radioiliclidcz Source

62572B-416

Sand in Falcon Petri Filled to Top

This standard radionuclide source was prepared using aliquots mea-
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: October 1, 2001 12:00 EST

GAMMA-RAY
ENERGY

GAMA -RAYS
PER SECOND

TOTAL
UNCERTAINTY

_9-ISOTOPE HALF-LIFE 0)
_ _ _ _ _

Am-241
Cd-109
Co-57
Ce-139
Hg-203
Sn-113
Cs-137
Y-88
Co-60
Co-60
Y-88

59.5
88

122
166
279
392
662
898

1173
1332
1836

432
462. 6
271.79
137.6
46.61
115.1
30.07
106 .6
5.2714
5.2714
106.6

y
d
d
d
d
d
y
d
y
y
d

2012
2794
1632
2158
5109
2958
1877
7302
3674
3703
7638

5.0
4.8
4.1
4.2
4.0
4.4
4.7
4.2
4.7
4.4
4.2

Tall loose petri. 25 mL / 38.75 grams of sand.
P 0 NUMBER 9377, Item 2

SOURCE PREPARED BY:

Q A APPROVED:

M. Taskaeva Radiochemist

L". C/ I if- R6 - t

This standard will expire one year after the calibration date.

-
DOOM
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Eberili s
Analysis trol Chart () Printed: 121 34 PM

1ge I of 2
Wo I Analyss Run I Activwitv Units Aliouot Units Client Name

UUS pCi : Duratek

Laboratory Control Sample
Normalized LCS TPU LCS Uncort. Known Standard Standard Standard StandardAnalyte DIfference Measured Measured Expected E |ped Known Result TPU ID ACT (dpm) Error Added (g)

U-234 0.12 98.68% 20.82% 100.00% 3.60% 7.81 E+00 2.81E-01 7.70E+00 1.60E+00 U-8a 3.52E+01 3.60E+00 4.92E-01

U'-235 0.96 130.85% 48.34% 100.00% 3.60% 3.54E-01 1.28E-02 4.64E-01 2.24E-01 U-8a 1.60E+00 3.60E+00 4.92E-01

U-238 0.23 97.57% 20.90% 100.00% 3.60% 7.61 E+00 2.74E-01 7.42E+00 1.55E+00 U-8a 3.44E+01 3.60E+00 4.92E-01

Matrix Spike
Andyte Normalized MSActual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard StandardA Difference X Rec MS Result MS Uncrt MS Result MS TPU Result TPU Aliquot ID ACT(dpm) Error % Added (g)

| Replicate Sample QC Summary
Anailyte Normalized RPD Original Original Replicate Replicate. LCS Relative LCS % R LCS ND MS % R MS ND Rep RPD Rep NDDifference Result TPU Result TPU BWas

U-234 0.42 60.58 1.05E-02 2.58E-02 1.97E-02 3.42E-02 0.99 OK OK INV OK

U-235 0.98 200.00 -2.66E-03 5.34E-03 0.00E+00 0.OOE+00 1.31 INV OK OK OK

U-238 0.06 6.75 2.31E-02 3.62E-02 2.16E-02 3.38E-02 0.98 OK OK OK OK

tL '

O)Version( C)



I Eberilfles
Analysis Control Chart

a wo

(a Printed: 12(C34 PM
'ge 2 of 2

Afnlysis Run Activity Units I Aliquot Units Client Name

UUISO I pCi 9 Duratek

LCS % Recovery Replicate Sample RPD,0.00

120.00

110.00

100.00

_ - - - - - - - - … - - -…UCL

0.00 I

… _ _ _ _ LCL

40.00

3S.00

30.W

25.00

20.

15.W

10.00

5.X

8.0.W

Il IU-234 U-235 U-238
- Lower Error 74.25 78.91 73.06

, perError 123.10 182.78 122.07
* %R 98.68 130.85 97.67

- -LCL S0 180 180
Mean 100 '100 -100

- -UCL 120 ' 120 '120

. U-234 U-235 U-238
- Lower Error 120.71 -0.74 - 12.04
- upper Error 0.44 400.74 1.47
4 RP0 60.58 200.00 6.75

_ -CL 35 ' 35 1 35
4.

Normalized Difference

No Matrix Spike3.00

2.50 - _

2.00

1.50

1.00

0.50

o000
LCS ND REP ND MS ND

0.12 0.42 0.00
0.96 . 0.98 0.00
0.23 0.06 0.00
2.58 2.58 2.58

C=

Versi r

CI) u



Eberln(l)es
Analysis ontrol Chart

I tA-

C( Printed: 1215 31 PM
<- age 1 of 2

Analysis Run ActivitY Units Aliquot Units Client Name

ThISO 1 pCi g | Duratek

Laboratory Control Sample
A Nornaized LCS TPU LCS Uncert. Known Standard Standard Standard Stndardnalyh Difference Measured Msured Expected Exp cled Known Enr Result TPU ID ACT (dpm) Errr Added go

TH-228 0.59 106.54% 20.39% 100.00% 3.60% 4.67E+00 1.68E-01 4.98E+00 1.02E+00 Th-8b 1.04E+02 3.60E+00 1.00E-01

TH-230 1.01 111.58% 19.97% 100.00% 2.70% 5.28E+00 1.43E-01 5.90E+00 1.18E+00 Th-lb 2.35E+01 2.70E+00 4.99E-01

TH-232 0.33 96.62% 20.63% 100.00% 3.60% 4.67E+00 1.68E-01 4.52E+00 9.32E-01 Th-8b 1.04E+02 3.60E+00 1.OOE-01

Matrix Spike
Normalized MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard Standard.Analyt Difference % Roe MS Result MS Uncert MS Result MS TPU Result WPI Aliquot ID ACT(dpm) Error % Added (g)

Replicate Sample QC Summary
Aa*Normalized RPD OrigInal Orgnl Rpiae Rplct C eaie LCS%7.R LOS ND MS %R MS ND Rep RPD Rep NDAay.Difference Result TPU Result TPU Bias

TH-228 0.69 204.04 *2.65E-04 2.791E-02 2.65E.02 7.06E-02 1.07 OK OK INV OK

TH-230 0.70 26.30 2.64E-01 1.26E-01 2.02E-01 1.17E-01 1.12 OK OK INV OK

TH-232 0.38 134.68 1.91 E-03 2.73E-02 9.76E-03 3.05E-02 0.97 OK J OK INV OK

I;..

OVersion

0 0



Eberilr*tes
Analysis C ntrol Chart Co Printed: 124r.1 PM

- 2 of 2
Analysis Run Activfty Units Aliquot Units I Client Name I

ThISO I pCi g Duratek

130.00

120.00

110.00

LCS % Recovery

- - - - - - - - - -… UCL

Replicate Sample RPD

100.00 +
_ ._

40.00

35.00

30.00

25.00

20.00

t0.OO

10.00

5.00

- - - - - - - - - -

00.00w

0.00 LCL
7u. .A I AI_._

TH-ZZ2 | . .Tt-i230 Ti-232 I
- Lwer Errwr 82.56 88.90 72.38
^- Upe Errowr 130.53 _134.25 120.85

%R 106.54 11 .58 96.62
- -LCL 100 . so 100
- Mean 100 100 lO0j
- -UCL 120 120 j j 120

TH-228 I TH-230 I TH-232
- Loer Error 587.74 33:16 467.95
- Upper E,^ -179.66 19.45 _ -198.58
* RPD 204.04 26.30 134.65

. .

Normalized Difference

3.00

2.50

2.00

No Matrix Spike
---- - -- - -

1.00.

0.50 i

LCS ND REP ND MS ND

=TH-228 0.59_ 0.69 0.00
*^TH-230 1.01 0.70 0.00

- TH-232 0.33 . 0.38 0.00
_ 'UCL 2.58 2.58 2.58

Versit C C)



Eberlinees
Analysis f..e IChart 0 Printed: 1211212 ^0 AM

,I of 2
WO Analysis Run Activity Units Aliquot Units Client Name

Pu*so 2 pCi g Duratek

Laboratory Control Sample_
Normalized LCS TPU LCS Uncert. Know Known Standard Standard Standard StandardA Diffrence Measured Measured Expected Expected n Error esult PU ID ACT (dpm) Error Added (g)

PU-238 1.61 85.1 1% 21.17% 100.00% 2.80% 4.85E+00 1.36E.01 4.13E+00 8.75E-01 Pu-I 1.08E+02 2.80E+00 9.94E.02

PU-239 1.48 86.40% 20.63% 100.00% 3.10% 5.89E+00 1.83E-01 5.09E+00 11.05E+00 Pu-2 1.31 E+02 3.10E+00 9.99E-02

Matrix Spike
NmAnalyt Honalized MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard StandardDifference % Rec MS Result MS Uncert MS Result MS TPU Result TPU Aliquot ID ACT (dpm) Error % Added (g)

Replicate Sample i QC Summary
Normalized Original Original Replicate Replicate LCS. ReiatIve LCS % R LCS ND MS % R MS ND Rep RPD Rep NDAnalytI Difference RPD Result TPU Result TPU Bias

PU-238 0.76 2442.18 -8.03E-03 9A0E-03 9.46E-03 4.42E102 0.85 OK OK INV OK

PU-239 1.25 200.00 2.88E.02 4.51E-02 0.OOE+00 0.OOE+00 0.86 OK OK OK OK

Version

07 C 0



Eber():es
Analy'slTstrol Chart co Printed: 121_1V0 AM

r_ 2 of 2I

LCS % Recovery Replicate Sample RPD130.00

120.00

110.00 I 1
100.00 +

I

I

40.00

35.00

30.00

25.00

20.00

15.00

10.00

5.00

_ - - - - - - - - - - _

90.00 f

80.00

7000

PU-238 PU-239 I
- Lower Error 61.13 - - 62.68
- Upper Error 109.08 110.13
* %R85.11 86.40
-LCL 80 80

- Mean 100 100
-UCL 120 120

PU-238 IPU-239
- Lower Error 48149.66 |356.82

- Upper Error -43265.31 I 43.18
* RPO 2442.18 200.00

_-CL 35 35

Normalized Difference

No Matrix Spike

cc

Version

C



Eberlin ces
Analysi nntrol Chart (1, Printed: 12151 .29 PM

g.g of 2
WO nass Run Activity Units Aliquot Units Client Name

Pu4ISO 1 pci g Duratek

Laboratory Control Sample
Analyte Normalized ICS T LS Unut Known I Known esult TPU tandard Standard Standard StandardDifrne Maue esrd Expected Expeced Error Reut TUID ACT (dpm) Error Added (g)

PU-238 1.53 85.65% 21.32% 100.00% 2.80% 4.96E+00 1.39E-01 4.25E+00 9.05E-01 Pu-I 1.08E+02 2.80E+00 1.02E-01

PU-239 0.46 95.42% 20.50% 100.00% 3.10% 5.93E+00 1.84E-01 5.66E+00 1.16E+00 Pu-2 1.31 E+02 3.10E+00 1.01 E-01

PU242 1.08 89.19% 21.99% 100.00% 0.74% 3.92E+00 2.90E.02 3.50E+00 7.70E-01 Pu-15 10101 8.53E+00 7.40E-01 1.02E+00

Matrix Spike
Anaye Normalized MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard StandardAnaIyt Difference % Rae MS Result MS Uncert MS Result MS TPU Result TPU Aliquot ID ACT (dpm) Error % Added (g0

| Replicate Sample _ QC Summary
AnalyteNormalized RP OrIginal OrIginal Replicate Replicate LCS Relative LCS N R LCS ND MS X R MS ND Rep RPD RPp NOAay Difference RD Result TPU Result TPU Bias LSR LSN SR M D RpRD RpN

PU-238 0.06 2.34 3.21E-01 1.79E-01 3.28E-01 1.61 E-01 0.86 OK OK OK OK

|PU-239 1.11 126.14 6.12E-02 7.61E-02 1.39E-02 3.40E-02 0.95 OK OK INV OK

PU242 2.15 200.00 0.00E+00 0.OOE+00 8.34E-02 7.61E-02 0.89 OK OK OK OK

Go ~
Version

0 0I0O



Ebe(JflIces
Ana yslstrol Chart O Printed: I :29 PM

'-ge 2 of 2
Run Activity Units Aliquot Units Client Narne

P IpCi! | 9 |Duratek

LCS % Recovery Replicate Sample RPD130.00

40.00120.W - -- ---- …UCL

110.00 
3500 _ -

1 30.00
MO.O . 25.00

90.00 
2000

80.00 -- -L -1--.00

70.01 
.0P7-238 P.-239 PU242 s.00

Lower Error 61.53 71.82 66.45 __. 
_Upper Error 109.77 119.02 111.92 PU-238 PU-239 PU242R85.85 95.A2 [ 89.19 owrErr2.96 218.72 291.28-LCL 80 80 80F r Error 1.73 33.57 108.72---en100 100 100 2.34 126.14 200.00-UCL120 120 120 -CL 335 36

Normalized Difference

3.00 No Matrix Spike
2.50

2.00

1.50

1.00

0.50

0.00
LCS ND R EP ND MS ND

W PU-238 1.53 0.06 0.00
r---I PU-239 0.46 1.11 0.00

U242 1.08 2.15 0.00
UCL 2.58 2.58 2.58

cUZ

CO

Version

APIf



Eberlin ces
Analyslo trol Chart (5 Printed: 12117 41 PM

'. 1f 2
WO Ana s Run Actvity Units Adiquot Units Client Narne

lir Pu241 2 pCi 9 Duratek

Laboratory Control Sample

Nornmaltled LCs TPU LCs Uncert Known Standard Standard Standard StandardAnalyte Difference Measured Measured Expected Expected Known Err Result TPU ID ACT Wdpm) Error Added (g)

Pu-241 3.50 118.46% 8.21% 100.00% 4.60% 2.81 E+02 1.29E+01 3.33E+02 2.73E+01 Pu-17a 1.23E+03 4.60E+0O 5.07E-01

Matrix Spike
Anlyb Normalized MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard StandardDifference % Rea MS Result MS Uneert MS Result MS TPU Result TPU Aliquot ID ACT (dpm) Enror X Added (g)

| Replicate Sample _ . QC Summary
Normalized OrigInal Original Replicate Replicate LCS Relatve LCS % R LCS ND MS % R MS ND Rep RPD Rep NDResult TPU Result TPU Bias

Pu.241 3.65- 83.71 5.61 E+00 3.OOE+00 1.37E+01 3.13E+00 1.18 OK INV INV INV

_____ 
_ J J -'lll

Version

0 0 Ci



Eberi *e
Anal- I'rl Chart C* Printed: 12i 1 PM

7 e 2 of 2
l aysis Run Activity Uni - - Aliquot Units Client Name

Pu241 2 pCi 9 Duratek

I3000

12000

11 O.0

MOO .

o.00.

80.00

LCS % Recovery

I1 Replicate Sample RPD

400

35.00.

2600

2000,

10.00

5.00
I- PU-241

- E LI r I105.65
Upper Eror 131.27

_ 60_L . 118046

-- Mean 100 -
- -UICL 1 20 ~

I_ Pu-241
- Lower Error 97.011

70.421 ± RPD 83.71
35

I.

Normalized Difference

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00 -

No Matrix Spike

_ - _

I

I

I MS ND
_ u-241 - 3.50 3.65 0.00

_ UCL 2.58 2.58 2.58
I

.0

Version



Eberllnel es
Analysis Control Chart Printed: 12191201 5AM

1o f 2
WO flats5sRun Activity Units Aliquot Units __ Client Name

Np237EI 1 pCi g Duratek

Laboratory Control Sample _

Antyte ormalized LCS TPU LCS Uncert. Known Renult TPU Stnard Standard Standard StandardDifference Measured Measured Expected Expected K~Ii Error ID ACT (dpern) Error- Added (g)

NP-237 0.27 102.98% 21.11% 100.00% 3.60% 9.80E+00 3.53E-01 1.01E401 2.13E+00 Np-la 2.35E+01 3.60E |00 9.25E401

Matrix Spike
Normalized MS Actual Expected Expected Actual Actual sanipie Sample Sample Standard Standard Standard Standard

Anayt. Difference % Roe MS Result MS Uncert MS Result MS TPI Result TPU Aliquot ID ACT(dpm) Eror % | Added (g)

Replicate Sample _ QC Summary
Normalized P Ognai Original Replicate Replicate LCS Relative D R C d MS %R MS ND Rep RPD Rep NDAayeDifference RO Result TPU Result 774) B983CasR WSN

NP-237 0.80 200.00 2.33E-02 5.70E-02 0.00E+00 0.OOE+00 1.03 OK OK OK OK

Version () 0 Q



Eberli a~s
Analys~se~t..tof Chart C. Printed: 12/915 AM

e 2 of 2WO Analysis Run Aclvl Units Aliquot Units Client Narne

Np237EI 1 pci g Duratek

LCS % Recovery Replicate Sample RPD130.00

40.00

120.00 ¢.s

110.00

30.00

100.00 

2000

90000 
20.00

10.00

10.0

NP-237 .000Lower Error 78.27 
0.00

Upper Error i27.89 
N-3%R102.98 

Lower Error 445.16_-LCL -s0 =.o t~e~o .45,16-Mean 100 R 200.00~UCL - ..120 
35

Normalized Difference

3.00 
No Matrix Spike

2.50 _ -_ _ _

2.00

1.50

1.00

0,50

0.00 LCS ND REP ND MS ND
0.27 0.80 0.00~ !U272.58 2.58 2.58

..

Version



Eberilne ass
Analysis Control Chart Printed: 121912043 AM

P elof 2
WO Analysis Run Activiy Units Aliquot Units Client Name

Am241 I pci 9 Duratek

Laboratory Control Sample.

Normalnod LCS TPU LWS Uncert. Known Standard Standard Standard StandardAnalyte Difference Measured Measured Expected Expected Known Error Result TPU ID ACT (dpm) Error Added (g)

AM-241- 0.67 106.93% 18.74% 100.00% 3.00% 5.64E+00 1.69E-01 6.03E+00 1.13E+00 Am-4a 4.70E+01 3.005+00 2.675-01

CM-244 0.82 92.24% 20.08% 100.00% 1.40% 6.73E+00 9.42E.02 6.21E+00 1.25E+00 Cm-I 2.73E+01 1.40E+00 5.46E-01

Matrix Spike - - -
Normelized MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard Standard

Analyte Dlflrence X Rac MS Result MS Uncert MS Result MS TPU Result TPU Aliquot ID ACT(Ipm) Error X Added(g)

Replicate Sample QC Summary
Normalized RO Original Ordginal Replicate ReplIcate LCS Relative LC R WSN MSR SND epPD epDAnilyte |1fference RPD Result TPU | Result TPU Bia | LCS WasR LCSND MS %R MSND RepRPD RepND

AM-241 0.64 85.89 1.36E-02 4.10E-02 3.41E-02 4.71E-02 1.07 OK OK INV OK

CM-244 0.99 118.16 3.70-E02 4.90E-02 9.50E-03 2.33E-02| 0.92 OK OK INV OK

_ _ - - -

04"1

Version () 0 0,



Eberil s
AnalysIs ontrol Chart C. Printed: 121913 AM

19qe*2 of 2WO A Run Activity Units AMIuot Units Client Name

Am241 1 pci g Duratek

LCS % Recovery Replicate Sample RPD130.00

40.00120.00

30.00
110.00 

20

80.00 - - - - - - - - 6
, . . . . . .. . . 10.00

AR . M-241 .CM 244 I . .
- Lower Error 85.18 70.77
- Upp rror 128.61 113.72 1 AM.241 CM-244%R 106.93 922 - Lower Error 165.19 210.17___ ___ ___so___so__ __6_ 

60ror26.16-Mean 100 *R 85.89 118.161120 120 J -L35 35-UCL.

Normalized Difference

3.00 
No Matrix Spike

2.50 _

2.00

1.50

0.50

0.00. REPND MS ND
. AM-241 0.7 0.00
| CM-244 0.820.00

'U L0.00 2°5°8 0,00
2.825

CJ1 Version



Eberilne es
Analysis Control Chart Printed: 12I612*69 AM

Page 1 of 2
Analysis Run Activiy Units Aliquot Units Client Name

SrTOT 1 pCI g Duratek

Laboratory Control Sample
Noimalized LCS TPU WCS tjncert. Known Standard Stsndard Standard Standard

Analyte Difre M.sured Measured Expected Expected Known Erow Result TPM ID ACT (dpm) Error Added (0)

TOTAL SR 2.11 86.27% 12.22% 100.00% 2.10% 2.14E+01 4.49E.01 1.89E+01 2.31 E+00 Sr-4a 1.75E+02 2.10E+00 2.71E.01

Matrix Spike
Ane" Normalized MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard StandardDifference % Rec MS Result MS Uncert MS Result MS TPu Result TPU Alfquot ID ACT(dpm) Error % Added (g)

Replicate Sample 
_ QC Summary

aAnalyte Nomalized iRPD Orginal OrigInal Replicate Replicate LCS Relative LCSR LCSND MS %R MSND RepRPD RepNDDifference Result TPU Result TPU Bals

TOTAL SR 1.00 62.71 3.29E.01 4.14E-01 6.30E-01 4.16E-01 0.88 OK OK INV OK

I ~ ~ ~ ~ 
- - -I III1

0,
Version ,(: C^ C,



Eberi (A 1 -es
Anal Cntrol Chart C,' Printed: 121 39AM

(Is 2 of 2WO Analis Run Activity Units Aliquot Units Client Name
* SrTOT I pCi g Duratek

LCS % Recovery Replicate Sample RPD
40.00

120.00'.2.

3500,1
110.00

30.00
100.00 1 

.0

00.00

j 1.000

7000

TOTAL SR . .oo- Lower Error 73.94 -0
- UPPer Eror 102.59 

TOTAL SR
%R88.27 

-. Lower Enrro98-LCL n27o - UPner E _o 3 __.59
-Mean 100RD627-UCL 120 -CL 6

Normalized Difference

3.00 
No Matrix Spike

2.50

2.00

1.50

G..
050

00o LCS ND REP ND MS ND

[~~LR2.11 1.00 0.00
-UCL 2.58 2.58 2.58

i-b

-_ Version



EberlIn@lces
Analysis Control Chart

Printed: 1291*:46 PM
Page 1 of 2

Wo _Ansysis Run Actilty UnHs I . AotUnits Client Name

Tc_99 pCI g Duratek

Laboratory Control Sample

Anelyt Normlized LCS TPU LCS Uneert Known Re Standard Standard Standard Standard
Difference Measured Measured Bpected Expected nown Error sult TPU ID ACT (dpm) Error Added (g)

TC-99 1.50 89.45% 15.34% 100.00% 2.20% 9.95E+02 2.19E+01 8.90E+02 1.37E+02 Tc-2a 2.20E+04 2.20E+00 1.OOE-01

Matrix Spike

Andyt Normalized MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard Standard
Dlftrence X Roc MS Result MS Uncoil MS Result MS TPU Result Pu Aliquot ID ACr(dpm) Errot | Added(g)

Replicate Sample QC Summary

Analyte Normalized RPD Original Odrgnal ReplIcate Replicate LCS RelatIve LCS % R LCS ND MSR MS ND Rep RPD Rep ND
Difference Result I Result TPU leIs

TC-99 0.95 99.21 1.01E+00 9.93E-01 3.42E-01 9.62E-01 0.89 OK OK INV OK

Version f) C C,



Ebeclices
Analysis Control Chart

IC. Printed: l1js:A46 PM
Page 2 of 2

Analysis

TcO99
Run Ad Units _ AiquUnits

1 pci g

|- -_ - Client Name

I Duratek

LCS % Recovery Replicate Sample RPD.3000

120.00

110.00

1M0OO

00.00

50.00

70. 0- I
40.00

30.001

25.00

20.00

10.00

5.00

I
TC-99

- Lower Enror I 71.91
- Upper Error _ - 106.99
* %R 89.45

-LCL 80 -s
Mean 100

-UCL I 120

a.0 f

_._ TC9
- Lower Error 170.78

27.63
* P 99.21

-- CL 35

Normalized Difference

No Matrix Spike3 uu
.

2.50

2.00

1.50.

1.00.

0.50

0.00

_ - - -_- _ _-

F
IS_

I MS NDI

c-
c=

1.50 i 0.95 0.00
UCL 2.58 2.58 2.58

t

I

Version



Eberline e s
Analysis Irol Chart

I Wn -

Printed: 1113012* 7 PM
*1 of 2

Analysis Run - _ Actiity Units Allquot Units Client Name

H0003 1 pci g Duratek

Laboratory-Control'Sample

Ana _ Normalized LCS TPU LCS Uncert. Known Known Result TPU Standard Standard Standard StandardDifference Measured Measured Expected Expected Error ID ACT (dpm) Enror Added (g)

H-3 1.12 117.77% 11.23% 100.00% 37.11% 1.02E+02 3.80E.01 1.21E+02 1.35E+01 H-5a 1.17E+04 3.60E+00 2.OOE-01

Matrix Spike
Normalized MS Actual Expected Expected Actual Actual Sample Sample Somp e Standard Standard Standard Standard

Analyte Difference X Rec MS Result MS Uncert MS Result MS TPU Result TPU Aliquot ID ACT (dpm) Error % Added (g)

Replicate Sample | QC Summary
|Anayte Normalized OrigInal Original Replicate Replcate LCS RelativepRPD R NDAeyeDifference RD Result TPU Result TPU Bias LSR W D M;R M o RpRD RpN

H-3 0.77 16.31 7.79E+00 2A4E+00 9.17E+00 2.5SE+00 1.18 OK OK OK OK

i--*,

Versaon o
CJ 'C



Dail ( % esAnalys otrol Chart Printed: 11/3 7 PM
u2 2of2

I

IEG

1o000 1

120.0

LCS % Recovery

40.00

35001

30.00

Replicate Sample RPD

110.00

100.00

25.000.

0.000
20.00

15.0080.00

,0.00 I

H-3
_- Lwer Error 69A3
- Upper Error 166.11

9 %R 117.77

-Mean 100
- -UCL 120

50.D

I H-3
- Low Errv 18.71
- UpplyrErr 13.91
* P 16.31-CL 35

Normalized Difference

3.00
No Matrix Spike

_ _ _ _ _ _ _ _ _2.50

2.00

1.50 I

1.00

0.50 -

0.00 LCSN D . REPNO MS ND

H-3 1.12 0.77 0.00
.5UC K 28 2.58 2.58

Version



Eberllneees
Analysis Control Chart

I VW-

Printed: 121612 *e3 AM
1gIof 2

Analysis Run I Activity Units Aliguot Units Client Name

C0014 1 pCi g Duratek

-_ Laboratory Control Sample
Normalized LCS TPU LCS Uncert. Known TPU Standard Standard Standard Standardnalyte Difference Measured Measured Expected Expected n Error Resuit ID ACT (dpm) Error Added (9)

C-14 1.22 103.08% 4.07%. 100.00% 3.50% 8.30E+02 2.91E+01 8.56E+02 3.48E+01 C-6 4.73E+03 3.50E+00 3.90E.01

Matrix Spike 
_ ;_._.

Normallzed MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard Standard
nalye Difference %Rec MS Result MSUncert MS Result MS TPU Result T7IU AlIquot 10 ACT(dpm) ErorX t Adddd(9)

Replicate Sample QC Summary
Analyt< Normalized |iRPD in O agln Original Replicate Replicate WLS Relative LCS %R LCS ND MS %R MS ND Rep RPD Rep NDDifference Result WVU Result TPU .Bias

C.14 1.81 5.54 4.001E+02 1.70E+01 4.22E+02 1.79E+0i 1.03 OK OK OK OK

__ 
-

I11 
- - -II

Version C?

0C 0,



Eberil (4)es
Analys t Potrol Chart ac, Printed: 1211 3 AM

T-Le 2 of 2Wo Ias Run I Activitv Units Aliquot Units Client Name

C0014 1 pci 9 Duratek

LCS % Recovery Replicate Sample RPD
40.00

1".00 
3000

110.000

30.00
1000 

25.II

90.00 
20.00

10.0060.00

10.00
70.00

C-14 5.00
- Lower Error 95.51 -- Upper Error 110.65 

C|14%R103.08 [-I~ Z
--LCL 8- Upper Error 5,42Mean 100 * RPD 5,54

Normalized Difference

3.00 No Matrix Spike
2.50

2.00

1.50

1.00

0.50

0.00.
_ _ LCS ND REP ND MS ND .

MC-14 1.22 1.81 0.00
. UCL 2.58 2.58 2.58I

C,3
Version



Eberlineoces
Analysis Control Chart Printed: 12161 933 AM

go Iof 2Wa =a= Run Activity Units Aliquot Units Client Narne
Pb21 | pCi Duratek

-_ _ -_ Laboratory Control Sample
Noubd IS TU LS Ucr.Known Standard Standard Standard Standard

AnaIyte |Nerence Meau |M TPU j pLCt UncedL Known -Result PU IC ACT (dpm) Error Added (a)

PB-210 3.58 115.28% 6.84% 100.00% 3.70% 2.11E101 7.82E-01 2.44E+01 i.C7E+00 Pb-3a 2.08E+02 3.70E+00 2.26E-01

Matrix Spike _ _

Normsitred NS Actual EXpected Expected Actual Actual Sample Sample Sample Standard Standard Standard |Standardnt Difference Reo MSResult MSUncert MSReault MS TPU Result TPU Aliquot ID ACT(dpm) Error | Added (9

Replicate Sample QC Summary _

Analyle Normalized RPD Original Orfglnal Replicate Replicate LCS Relative LCS%R LCS ND MS%R MS ND Rep RPD Rep NDAnifference Result TPU Result 7PLJ Bias

PB-210 0.84 12.30 3.79E+00 8.04E-01 4.29E+00 8.26E-01 1,15 OK INV OK OK

Version (D d"N C



Eberl es
Anal ys2Titrol Chart Co Printed: 12/X3 AM

t 2of2
wo Ru n Activity Units | Aliquot Units Client Name

Pb2_ I pCi g Duratek

LCS % Recovery Replicate Sample RPD* 3000.

11. -:- . a
..

40.W
1"3.00

110.00

±e.w 
30 ..

00.00 
20.00

1Q00
00.000

70.00

P8-210 .0w
- Lower Error 104.74
- Upper Error 125.82 

PB-21 0*%R 11.8LowrErr13.5
-LCL 

- Eror11.08-Mean 100 * RPD 12.30-UCL 120 -CL 35

Normalized Difference

4.W0 No Matrix Spike

3.00.

2.50 '

2.00

1.50

1 00

0560

0.00 _ N REP ND MSND
tPB-210 3.58 0.84 | 0.00

22.8 2.58

cn,1
Version



Eberline
Analysis ICrol Chart Printed: 1113012 1 PM

2 of2WO Analysis Run _ Activity Units Aulauot Units I Client Name

GaGbT 1 pci g Duratek

____ ___ ____ __ _______ _ _____ Laboratory Control Sample_ 
_ _

Analyte Dormlized LCS TPU MS Unserure Ex KnownpeedupceTnU Standard Standard Standard StandardDiffrnc Mesured meaeured Expeted Expectd Err Rut TPU ID ACT Idpm) Error Added (g)

GROSS ALPHA 0.99 104.10% 7.14% 100.00% 4.30% 3.29E+02 1.41E+01 3.42E+02 2.44E+01 AB.-07 7.03E+02 4.30E+00 1.04E+00

GROSS BETA 0.54 101.53% 5.02% 100.00% 3.00% -2.94E+02 8.81E+00 2.98E+02 1.50E+01 A/B-07 6.29E+02 3.0OE+00 1.04E+00

Matrix Spike
Normnalizd MSActual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard Standard

Analyte Difference % Rec MS Result MS Uncert MS Result MS TPU Result TPU Aliquot ID ACT(dpm) Error % Added (uJ

Replicate Sample 
______QC summary ___

nayeNormalizod PD Original Original ReplIcate ReplIcate LCS Relative LSR LCs ND MU S ND Rep RPD Rep ND
AaeDifference PD Result TPIJ Result TPU Bias W O M%

GROSS ALPHA 0.71 24.33 9.60E-01 4.93E-01 1.23E+00 5.43E-01 1.04 OK OK INV OK
GROSS BETA 0.43 2.33 2.42E+01 1.85E+00 2.48E+Oi 1.88E+00 1.02 OK OK OK OK

Version

0 Q



Eberil ~ es
Analysf! 11t~irol Chart Cs Printed: 1113 % 1 PM

.. 2of 2WA Run Activ ty Units I Aliquot Units Client Name

GaGbT | pci 9. Duratek

LCS % Recovery Replicate Sample RPD¶30.00

40.00120.0 - - - - - - - - - - _-3._____

ooo20000 30.00 
_

¶100.002$0

10.00
7000

. GROSS ALPHA GROSS BETA s0r
- Lower Error 92.66 93.51- Upper Enor 115.54 109.565 0. GROSS ALPHA GROSS BETA* %R 104.10 101.53 LowerError 30.10 2.42-LCL 80 80 Upr Errr 18.57 2.24-Mean . 100 100 ;-C 24.33 2.33

F.-UCL 120 .120 - 3 35

Normalized Difference

3.00 .No Matrix Spike
2.50

2.00

1.50

1.00

0.50

0.00
.LCS ND | REP NO MS ND

_GROSS ALPHA 0.99 0.71 0.00
GROSS BETA 0.54 | 03 0;00

0.00 000 0.00
UCt 2.58 2.58 2.58

Vr.lo

- Version



Eberline es
Analysis C rol Chart

Printed: 1212120 2AM
I of 2

wo Analysis Run Activity Units Aliquot Units Client Name

Gamma J. pC! g Duratek

Laboratory Control Sample

Anele Normalized ICS TPU ICS Uncert. Known Known Result TPU Standard Standard Standard Standard
Difference Measured Measured Expected Expected K n ror R tID ACT (dpm) Error Added ()

C060 0.22 100.95% 7.66% 100.00% 4.55% 2.57E+02 1.17E+01 2.59E+02 1.98E+01 GAS-2 2.57E+02 1.17E+01 3.84E+02

CS-137 0.18 101.06% 10.78% 100.00% 4.70% 1.53E+02 7.21 E+00 1.55E+02 1.67E+01 GAS-2 1.53E+02 7.21 E+00 3.84E+02

Matrix Spike

Normalized MS Actual Expected Expected Actual Actual Sample Sample Sample Standard Standard Standard Standardyt Difference % Rec MS Result MS Uncert MS Result MS )PU Result WU Aliquot ID ACT (dp) En'or % Added (g)

Replicate Sample _ QC Summary

Analyte Normalized |RPIna Dogl OrigInal Replicate Replicate LCS Relative LCS % R LCS ND MS % R MS ND Rep RPD Rep ND
Difference Result TI) Result TPU aias

CO-60 0.40 2.28 2.61E+01 2.09E+00 2.56E+01 2.04E+00 1.01 OK OK <CS.137 CO.60> OK OK

EU-152 0.45 6.50 5.33E+00 9.96E-01 4.99E+00 1.08E+00 EU-152>

ZN-65 0.66 21.89 1.61 E+00 7.62E-01 2.OOE+00 8.99E-01 ZN-65>

00Versions) 0t G



Eberllres
Analysis Control Chart C) Printed: 1212j1F_2 AM

'L- V '2 of 2
-Anasis Run Activity Units AIlquot Units Client Name

Gamma 1 pci g Duratek

LCS % Recovery Replicate Sample RPD130 00

40.0W120.00- - - - - - - - - - -

30.00
110.00 

25.W'

0.: . .
20.00

15.0080000- - - - - -

10.00
70.00(4 

07wCO-60 . CS-137 6. {- Lower Error 88.75 85.58
0.00- Upe Error 113.16 11.4CO-e0 EU-15 ZN-65-t 100.95 1owrEIT.0 2.37 7.15 26.93-

5LCL 
80 

.Ur 2.19 584 -16.85-Mean 10 00 2.28 6.50 21.69- UCL1 120 - 35 35 35

Normalized Difference

3.00 No Matrix Spike
2.50 - -_ _ - _ _ _ _

2.00

1.50

1.00

0.50

000 . .
LCS ND REP ND MS ND

0.60 022 0.40 0.00
CS 37 0.18 0.45 0.00

0.00 0.00 0.00
2.58 2.58 2.58

CO Version



Eberilne es
Analysis Control Chart Printed: 121312 5PM

, 1of 2
_wo Analysis Run Adiv Units Al iquot Units Client Name

I GLEPS 1 pCi g Duratek

Laboratory Control Sample
AnateNo ed LCS TPU LCS Une Known Known Rsult TPU Standard Standard Standard Standard

nalrene Measured M Isur)d Expeted Expechd Enor LCS 
ID ACT (dpm) Error Added (g)

AM-241 0.20 98.82% 11.04% 100.00% 5.00% 3.91E+03 1.95E+02 3.86E+03 4.27E+02 LPGAS5 3.91E+03 1.95E+02 3.88E+01
CO571 0.85 104.50% 9.49% 100.00% 4.10% 1.33E+03 5.46E+01 1.39E+03 1.32Ee02 LPGAS5 1.33E+03 5.46E+01 3.88E+01

Matrix Spike
Normalized MSActu*l Expected Exp ected Actual Actual Sample Sample Sample Standard Standard Standard Standard

Analyte Dlfference % Rea MS Result MS Uncsrt MS Result MS TPU Result TPU Aliquot to ACT(dpm) Enfr% Added (g)

Replicate Sample QC Summary
Normalized RPD Ordinal O|riginl Replicate Replicate LCSRelatSve LCSRXR |LCSN | MS% R |MSND |RepRPD |Rep ND

Anae DIfference Result TP Result Bias

CO.57 1.47 19.09 1.02E+00| 1.82E-01 1.23E+00 2.22E-01 0.99 OK OK <AM-241 CO-57> INV OK
1-129 1.20 494.76 -5.72E-02 1.97E-01 1.35E-01 2.43E-01 1-129>

= Verson ( 0 0



Eberdi, es
Anal ontrol Chart C. Printed: 12C 5PM

.2 of 2WO Ians Run Activity Units Aliquot Units Client Name
_ E GLEPS I PC! g Duratek

LCS % Recovery Replicate Sample RPD13000

40J00120.0 - - - - - - - - - - -

30.00- - - - - - - - -110.00

30.00
100.00 

20.00

90.00 
2300

e_ __ _00

- Lower Error 82.78 90.91 000- Upper Error 114.87 118.08 CO.57 1-129* %R 98.82 104.50 owmEnor 20.80 1897.60-LCL 80 80 17.37 -908.09- Mean 100 100 19.09 494.76--UCL . 120 120 35 35

Normalized Difference

3.00 
No Matrix Spike

2.50 _-

2.00.

1.50_.

1.00

0.50

0.00 LCS ND REP ND MS ND
AM-241 020 1.47 0.00

* XC0 57 0.85 120 0.00= 0,00 0.00 0.00
U CL 2.58 2.58 2.58

rj. V
1-h Version
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SECTION VII

LABORATORY TECHNICIAN'S NOTES
& RUN LOGS
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ISO-U NOTES

0 0123



Printed: 11213/2002 9:46 AM Page 1 of I

Oak Ridge Laboratory deral WorkOrer 02-1 1141 |
.__-E_ E: L- I " E_ : 601 Scarboro Rd. l

vERVPcMs Oak Ridge, TN 37830 Amss Codi er
Work Order Analysis Notes Voiceb: 865.481.0683 Nmnber

www~eber~lneservices.com R

12103/02 09:46 J PREP JBARNARD LEACHED SAMPLE AND DILUTED LEACHATE-ALIQUOTED FROM DILUTION AND ADDED SPIKES AN

I j TRACERS- DRIED SAMPLES DOWN

00124



Pfinted: 12/5/2002 4:48 AM Page I of I

. Oak Ridge Laboratory d 02-11141

-E B E E L l 1 > 601 Scarboro Rd.
XSERVICES Oak RIdge,TN 37830 MalysisCode

Work Order Analysis Notes Voice: 865.481.0683 R___1 N__b 1
I www.eberlineservices.com I Run NumbrI I

i '2,,�' 02'

00125
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ISO-TH NOTES

00127



Printed: 12/3/2002 9:45 AM Page 1 of I

I

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

I

I

Q 1-3lq

00128



Printed: 12/3/2002 7:14 PM Page 1 of 1

I

. : iE3 E: m L-i i E:
W O SERVICES

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

I

I

A

12/03102 09:44 PREP JBARNARD LEACHED SAMPLE AND DILUTED LEACHATE- ALIQUOTED FROM DILUTION AND ADDED SPIKES AN
TRACERS- PRECIPITATED WITH POTASSIUM SULFATE AND BA CARRIER

12/03102 19:14 PREP MHAERER DECANTED SAMPLES AND CENTRIFUGED, ADDED EDTA AND PUT INTO HOT WATER BATH, ADDED
I KOH AND TICL3 AND PUT BACK INTO HOT WATER BATH, CENTRIFUGED AND ADDED 8M HN03,

E__l___VORTEXED AND GAVE TO SEPARATIONS

/ 2js4 cs-a-



Printed: 1214/2002 3:05 PM Page 1 of 1

Printed: 12/4/2002 3:05 PM Page 1 oft

E B E R 1X1 N Ed

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

ktemal Work Orde 02-11141
Anaysis Code ThISO

________

Run NurnberI. 1

TRAnCERS PRECIPITATED WITH POTASSIUM SU|-LFATE AD B CR RIER
TRACERS- PRECIPITATED WITH POTASSIUM SULFATE AND BA CARRIER

12103/02 19:14 DECANTED SAMPLES AND CENTRIFUGED, ADDED EDTA AND PUT INTO HOT WATER BATH, ADDED
KOH AND TICL3 AND PUT BACK INTO HOT WATER BATH, CENTRIFUGED AND ADDED 8M HNO3,
VORTEXED AND GAVE TO SEPARATIONS

'12/04/02 15:05 I column separation technique to elute Thorium fraction (steps 8.4 to 8.4.4 in AP-005 Rev. 7).

kp)- /t/&*- /$/ ? Lrz

Q0

Q

00130



Printed: 12/512002 4:54 AM Page 1 of 1

I Oak Ridge Laboratory IntemalWorkOder 02-11141
7 EI E FR L l W-E4: 601 Scarboro Rd.

LR V it I IC Els Oak Ridge, TN 37830 AnalsisCode ThISO
Voice: 865.481.0683 R ununber 1

Work rderAnalsis otes www.ebeirlineservlces.com RnNme

:44 ILACMEL) SAMPLE AND) DILU I T LtAUHA] t- ALIUUOU D I FROM UILUTIO1
TRACERS- PRECIPITATED WITH POTASSIUM SULFATE AND BA CARRIER

4N

12103/02 19:14 PREP MHAERER DECANTED SAMPLES AND CENTRIFUGED, ADDED EDTA AND PUT INTO HOT WATER BATH, ADDED
KOH AND TICL3 AND PUT BACK INTO HOT WATER BATH, CENTRIFUGED AND ADDED 8M HNO3,
VORTEXED AND GAVE TO SEPARATIONS

12/04/02 15:05 CHEM BNEWTON Used column separation technique to elute Thorium fraction (steps 8.4 to 8.4.4 in AP-005 Rev. 7).

12/05/02 04:54 CHEM TSMITH Followed steps 8.4.5 to 8.6.5 in AP-005 rev. 7 . ( Precipitated and filtered samples)

As/

00131
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Printed: 12/6Q002 1:26 PM Page 1 of I

Printed: 1216/2002 1:26 PM Page 1 of I5 5

E E E LI NI EE
Wk OdZrAjclso
Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

Intemal Work Order 02-11141
_.

Analysis Code PulSO

I Run Number 2 C

*e a *-:

j , - 12106/02 13:26 PREP I JBARNARD
F -

lmv,;. I

ALIQUOTED FROM PREMOUS DILUTIONS AND ADDED SPIKES AND TRACERS- DRIED SAIAPPES1
I - DOWN

00134



Prnted: 1211120025:17AM Page 1 of 1

Oak Ridge Laboratory h 02-11141
_ .Eq E: F L I ". E 601 Scarboro Rd.

l~V IC Wl D Note Oak Ridge, TN 37830Run Nume
Voice: 865.481.0683 An___ys__s Code Pulso_______

WrOreAayssNts www.eberlineservices.com Run Nmber 2

I

00135
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Printed: 12t3/2002 9:43 AM Page 1 of I

[ Oak Ridge Laboratory itoWork Or 02-11141
L. EqE Im L E t4 E= 601 Scarboro Rd. _ _ _ _ _ _ _ _ _ _ _ _ _ _

XE E vmc s Oak Ridge, TN 37830 Analysis Code Pu41SO
Work Order Analysis -Notes Voice: 865.481.0683 ______ ____________www.eberflineservices.com Run Nunber 1

aJM~ 12103102 09:43 1 PREP I JBARNARD LEACHED SAMPLE AND DILUTED LEACHATE- ALIQUOTED FROM DILUTION AND ADDED SPIKES AN I
TRACERS- DRIED SAMPLES DOWN II

II

) � /,: � IdL�

-00138



Printe: 1215/2002 4:49 AM Page 1 of I

Punted: ~ ~ ~ :2520 :9A ae1o

E: L1I E :
S Lv IS C E S

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

Intemaa Work Order 02-11141
AnalyrsisCode~ Pu4ISO

Run Number 1

'-_ _ _ i~ . W - ' 1 2.' y _ H i "

12/03/02 09:43 PREP JBARNARD LEACHED SAMPLE AND DILUTED LEACHATE- ALIQUOTED FROM DILUTION AND ADDED SPIKES AN
TRACERS- DRIED SAMPLES DOWN

12/04/02 10:27 CHEM TSMITH Followed steps 8.5 to 8.5.6 in AQP-005 rev. 7. (Column seperation for Plutonium )

12105102 04:49 CHEM TSMITH Followed steps 8.5.7 to 6.6.5 in AP-005 rev. 7. (Precipitated and filtered samples )

0 01 3 9
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Printed: 12/6/2002 1:27 PM Page I of 1

I ~~~~Oak Ridge Laboratory I ~0-14
_ M ELI B E I F1 601 Scarboro Rd.

5- r- ~RV I C S. Oak Ridge, TN 37830 Aas Pu24C1
WokOrder Anayi Notes Voice: 86SA.I48L63 u4WokOrnalysis Nwww.eberlineservices.com R N 2

Ru Ntnbr

* ...L.- . LI -------. i

iau0 1347 PiREP I BARnNARDJ~ I D O W N IJr ~ ~ I r p u J L j a j I I ~ U L r r ~ P I U I ~ L U J j ~ L
a

�9AA

I Q

GO0142



Printed: 12/11/2002 5:18 AM Page 1 of 1

I Oak Ridge Laboratory InmWkOrder 02-11141L __, __ _E S _1 __ E: 601 Scarboro Rd.
E. RIC rs Oak Ridge, TN 37830 Analysi Code Pu241

Work Order Analysis Notes Voice: 865.481.0683 Rnumber2

www.eberlneservice~s.com Run Nunber2

e'dy Prd

00143



Printed: 12/1212002 3:20 PM Page 1 of 1

Punted: 1211212002 3:20 PM Page 1 of ¶Y

a E3 B EE: P L- I "Q FE:
Work Odr AnaIC No

;Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

bternal Work Order 02-11141
Analis Code

4-
Pu241

1Rtn NanberI

TRACERS- DRIED SAMPLES DOWN
Nl UILU I-1 IU

12t04)02 10:26 CHEM TSMITH Followed steps 8.5 to 8.5.6 in AP-005 rev. 7. ( Column seperation for Plutonium)

12/05/02 04:58 CHEM TSMITH Followed steps 8.5.7 to 8.6.5 in AP-005 rev. 7. (Precipitated and filtered samples)

12t05/02 08:04 CHEM TSMITH Spike ( Frac #1) went through filter very fast.

12t12i02 15:20 PREP ECALZADILLA Placed filters in scintillation vials and added enough conc. HNO3 to dissolve filters and evaporated to near
dryness. Added 2 mL of D.l. H20 and evaporated to near dryness. Repeated, then added 2 mL of D.l. H20
and 18 mL of scintilation cocktail and sent

12t12102 15:20 PREP ECALZADILLA samples to count room.

//Z iz

00144
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Printed: 12032002 9:41 AM Page I of 1

j Oak Ridge Laboratory emal WO02-r1141L E E: EF L. I f. E: 601 Scarboro Rd.

WoR Order a dgeTN 37830 alysis ode Np237EIWok rdrAnalysis Notes Voice: 865.481.0683 ______ ____________www.eberlineservices.com Run Numbwr

. n". = hi.....--....".-~- ,..I~~~~~~~~~~~ 120120:1JPE BRAD ILAHDSML N IUEDLAIAE LQOE RMDLTO N DE PKSA
12103102.09:41 PREP I JBARNARD

10 I

LEACHED SAMPLE AND DILUTE-DLEACHATE- ALIQUOT-D FROM DILUTION AND ADDED SPIKES ANI
TRACERS- DRIED SAMPLES DOWN UNTIL NEAR DRY- ADDED 2MLS OF HNO3 AND DRIED SAMPLES I

I DOWN UNTIL NEAR DRY- REPEATED THE ADDITION OF ACID 2 MORE TIMES
&.______________________________________________________________ B

00147



Pninted: 121612002 4:39 AM Page 1 of 1

Pnnted 121612002 439AM Page 1 of 1 I

FE E E 1 LI N E

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

Wtemal Work Order 02-11141
Awlsicodej Np237EI (

I Run Number 1

12103102 09:41. PREP JBARNARD LEACHED SAMPLE AND DILUTED LEACHATE- ALIQUOTED FROM DILUTION AND ADDED SPIKES AN
TRACERS- DRIED SAMPLES DOWN UNTIL NEAR DRY- ADDED 2MLS OF HNO3 AND DRIED SAMPLES
DOWN UNTIL NEAR DRY- REPEATED THE ADDITION OF ACID 2 MORE TIMES

12105/02 10:23 CHEM TSMITH Followed steps 8.3 to 8.3.10 in AP-010 rev. 1 . ( Column separation for Neptunium by Eicrorn TEVA resin)

12106/02 04:39 CHEM TSMITH Followed steps 8.4 to 8.5 in AP-010 rev. 1 . (Precipitated and filtered samples)

00148
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Printed: 12/3202 9:39 AM Page l of 1

Printed: 12/312002 9:39 AM Page 1 of 1

Work O rEr: Anasi ot

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

|rtdeml Work Order 02-11141
Anlsis CodeI Am241

Rwn Number 1

[ 12103/02 09:39 PREP J JBARNARD - LEACHED SAMPLE AND DILUTED LEACHATE- ALIQUOTED FROM DILUTION AND ADDED SPIKES AN
TRACERS- DRIED SAMPLES DOWN UNTIL NEAR DRY- ADDED HCL AND DRIED SAMPLES TO
APPROXIMATELY IML

Rae _._ __I

00153



Ptinted: 1213/2002 9:40 AM Page 1 Of 1

Prited 12320 :0 MPg

FE S E: R I- C E SO eRVICES

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

internal Work Order 02-11141
Analysis Code CmISO

+

L Run NUmber 1

0o

00154



Printed: 12V412002 3:02 PM Page I of 1
Prited ,2420 3:0 PMPg 1o

IE E B E: F2 1L 1 1 E:
WrO ERVICFS

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Rldge, TN 37830
Voice: 865.481.0683
www.eberlineservlces.com

hIternal Work Order 02-11141
AaiysisCOde I Am241

Run Nwinber I
L

I .1
ILCA~ltCU O MILC IJU UILU I CU LClW1A I t-LJ;UU IU rttUM UILU I I.JI ANU UUCU orIV

TRACERS- DRIED SAMPLES DOWN UNTIL NEAR DRY- ADDED HCL AND DRIED SAMPLES TO
I APPROXIMATELY tML I

12/42 1152 CHEM BNEWTON Used column separation technique to elute firsi Americium fraction (steps 8.3 to 8.3.7 in AP-005 Rev. 7). I
/ Alo-z!,

UO 155



Printed: 12/412002 3:03 PM Page I of t

Printed: 214120023:03ePMaPber1tofy
Oak Ridge Laboratory Internal Work Order 02-11141

E BE F I NE: 601 Scarboro Rd. _

Work Order Analysis Notes Voice:854 .08t ____CmlSO__[v. ww.eberlineservices.com Run NumbrI

C. UW4 I

I

Lcontcv~L orwvir Lc flui UIJLu cu L.LJsnr L c- flutD LJc rntV, LUILU I !VNJ fJAJ flL'UCV onr,
TRACERS- DRIED SAMPLES DOWN UNTIL NEAR DRY- ADDED HCL AND DRIED SAMPLES TO

_ _ __ APPROXIMATELY 1ML
12/04102 15:03 J CHEM I BNEWTON J Used column separation technique to elute first Curium fraction (steps 8.3 to 8.3.7 in AP-005 Rev. 7).

/t/ V@td Z

0ef

0[01 56



Printed: 12/62002 4:37 AM Page 1 of I

Printed: 12/6/2002 4:37 AM Page 1 of 1

E FitLA l E:
SE M :VIC ES

-Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberflneservices.com

sernW Work Ordf 02-11141
AnaiysisCo1 Am241

Rum Nwnber I

),�- 021-

001 57



Printed: 12/612002 4:38 AM P~age 1 of I

_F W ork O d A n ly i N t
- Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

12/03/02 09:40 PREP JBARNARDLEACHED SAMPLE AND DILUTED LEACHATE- ALIQUOTED FROM DILUTION AND ADDED SPIKES AN
TRACERS- DRIED SAMPLES DOWN UNTIL NEAR DRY- ADDED HCL AND DRIED SAMPLES TO
APPROXIMATELY IML

12104102 15:03 CHEM BNEWTON Used column separation technique to elute first Cunum fraction (steps 8.3 to 8.3.7 in AP-05 Rev. 7).

3 12105102 09:55 CHEM TSMITH Followed steps 8.3.7 to 8.3.10 in AP-005 rev. 7. (2nd column seperation for Curium)

12106/02 04:38 CHEM TSMITH Followed steps 8.3.11 to 8.6.5 inAP-005 rev. 7. (Precipitated and filtered samples)

Q

00158
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Printed: 12t512002 7:30 PM Page 1 of I

() .Oak Ridge Laboratory |ternlWokOrder 02-1 1141
( )E: 601 Scarboro Rd. _

. _aCFRICZS Oak Ridge, TN 37830 Ansis~ SCrTOT
Work Order Analysis Notes Voice: 865.481.0683 comS|rRunTumberT1_ d

www.eberlineservices.com Run NumberI

S_ a;
12/04/02 19:49 CHEM MROGERS Aliquoted samples. Added spikes and tracers. Added Sr carrier. Added 10mL conc HNO3 and took to drynes

Added I0mL conc HNO3 and 2mL 50% H202 and took to near dryness.

12/05/02 19:30 CHEM MROGERS Added 1OmL 8M HNO3, warmed, and transferred to c-tubes. Conditoned Sr columns with 5mL 8M HNO3.
Added samples. Washed with 5mL 8M HNO3, three times. Eluted with 10mL 0.05M HNO3. Dried on

_ _ _ I clanchets. Prepared for count room.
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Printed: 121512002 6:48 PM Page 1 of I

Printed: 12/512002 6:48 PM Page 1 of 1T I

)
M,E3 8: M L- I ", E

SERVICEs

IWork Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

Itermal Work Order 02-11141
AnaysisCode I Tc099

Rirn Number 1

001 65
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Printed: 11/27/2002 8:40 AM Page I of 1

Printed: 1127Oak0R8:40eAMaPger1tofy

a Ridge Laboratory Internal Wok Order 02-11141
{ _ E_ _ E: ___ I_ IFr 1 601 Scarboro Rd.

R X Oak Ridge, TN 37830 _ yis CO3 i
Work Order Analysis Notes Voice: 865.481.0583 H0003_ ____________

_____ ____ ____ ____ ____ ____ ____ ____ _ j ww.eberlineservices.com R ~ e
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Printed: 1211312002 1:05 PM Page1 of 1

I

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Rldge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com
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Pdnted: 12/10/2002 2-38 PM Page 1 of 1

Oak Ridge Laboratory fnternal Work Order 02-11141
(w_ E a EI: L 1 " M 601 Scarboro Rd. I

SERAVIaCES Oak Ridge, TN 37830 AnatdysiCode IA')I
Work Order Analysis Notes Voice: 86N5437.0830 RunNuber NiO63

_ Date Dept User Notes
1 11/26/02 18:24 PREP CMCMURRAY The sample was aliquoted and leached in 4 M HN03 over night. A LOS and Blank was prepared.
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Printed: 125/2002 :42 PM Page I of 1

Printed: 12/5i2a02 1:42 PM Page 1 of 1

E Order An FE i NICEs

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

"emal Work Order 02-11141
AnalysisCode& Ni59

I Run Nunber I

Cd CtAli~t /9s C4,/ 1~
a.-5- -l

0-0178
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Printed: 12/5/2002 1:48 PM Page 1 of 1

I'
J0)

a E3F ZL- I E
L ISE :RIVC Es

Work Order Analysis Notes

Oak Ridge Laboratory
601 Scarboro Rd.
Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

'I

_-

# Date Dept j User Notes

1 12/04/02 13:24 PREP OJOHNSON Samples came from prep lab in dilution. Aliquoted samples directly into separatory funnels and added 1 ml of
1.0 mg/mI each Bismuth and Lead carriers to each sample. Then added dih20 to bring volume to 40mis total.

2 12/04/02 13:25 PREP DJOHNSON Then added 1 Omis of con HCI acid to samples. Prepared a blank and spike the same way also.

3 12/04/0213:26 PREP DJOHNSON Added 20mls of extractant and shook for one minute. Allowed to settle and drew off bottom yellow phase.
Repeated extractions until bottom phase was dear. Placed samples on hot plate to dry down.

4 12/04102 13:30 CHEM DJOHNSON Added 5mis of con HNO3 to beakers and destroyed organics on hot plates, being careful not to take to
dryness. Transferred to 50ml c-tubes with diH20. Added 5mis of 1 mg/ml Bismuth carrier to each c-tube.
Adjusted PH to 8.0 range with con NH40H. Hot bathed

5 1205/02 13:30 CHEM DJOHNSON and centrifuged, discarding supemates. Dissolved precipitate with 4 drops con HCI acid. Then water-
equilibrated to 40mls total with diH20. Hot bathed and filtered onto tarred filters. Dried, reweighed and
mounted. Covered in aluminum foil and submitted t

6 12/05/02 13:30 CHEM DJOHNSON o the count room.

= _ _ _ _ __ _ _ _ _ -
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Printed: 12=2/002 9:09 AM Page I of I

I Ok-ide Ibraor ktermol Work Order1 02-1 1141
L E B EEsEmL- i E 601 Scarboro Rd.

SEtRVICES Oak Ridge, TN 37830 AnaysisCode GaGbT It
WWork Order Analysis Notes Voice: 865.481.0683 t[ www.eberlineservices.com Run Number 1
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SECTION VIII

ANALYTICAL DATA (ISOTOPIC URANIUM)
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Eberilne
Oak Rldge Jratory
Analysis Sheet

O2ujj

Run I

Printed: 1215120Oi AM
w" of 3

Work Order
Il

Analysis Code

Run

Date Received

6 j

UuIso

1 1/26/2002

Lab Deadline 121512002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCI

Aliquot Units g

Matrix OS

Method EML U-02 Modified

Instrument Type Alpha Spectroscopy

Radiometrlc Tracer U-232

Radiometric Sol# U-10a

Tracer Act (dpm/g) 21.31

Carrier

Carrier Conc (mglml)

C

P45

Intenal Sample Client Login Sample SampleFraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.0000E+00
02 MBL BLANK 11/26/02 00:00 1.OOOOE+00
03 DUP VA-02-0176 89 11/25/02 12:00 1.0035E+.0

04 DO VA-02-0176 89 11/25/02 12:00 1 .0035E+00

* SAFI Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberline S
Oak Rldge~ratory
Analysis Shoot

02f1

Run 1

Printed: 1215i20MM7 AM
1 of 3

Internal Sample. Tracer rracer rotal Redlometric Radlometric Grav Carrier Grav Filter Gray Fillter Grav Filter Grav Mean SAP SAP
Fraction Desc Aliquot (g) Acr (dpm) Tracer (pCo) % Rec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 1* 2*

01 LCS 0.5640 12.0

02 MBL 0.5666 12.1

03 DUP 0.5629 12.0

04 DO 0.5622 12.0

___ 
- -. -_ -

* SAF 1 s 0 for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. * al mass exceeded the calibration curve range. Results should be qualified as appropIt



Eberline Se s
Oak Rldg4 )atory
Analysis Sheet

02-Ru

Run I

Printed: 12l5l20 AM
of 3

Internal sample Rough Prep Rough Prep Prep PrSep t Sep tI Sep ifFraction Desc Date By Date BY DateMme By DateMme By
01 LCS 11/27/02 12:15 JBARNARD 12/05/02 05:07 TSMITH
02 MBL 11/27/02 12:15 JBARNARD 12/05/02 05:07 TSMITH
03 DUP 11/27/02 12:15 JBARNARD 12/05/02 05:07 TSMITH
04 DO 11/27/02 12:15 JBARNARD 12/05/02 05:07 TSMITH

C
l-

cA

Fig

* SAFI is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberline *ces
Oak Ridge aboratory

Preliminary Data Report 8lytical Calculations

Work Order: 02-fl41-UUISO-1
Printed: 1215/2002 PM

PaxWof 3

Lab f uld sample Client jActii'ity Reut nvo Etmte MOA LCS CS LCFlRP MDA 131ankFraction Daesc Identification Units Known Flag i Flag Flag
01 U-234 LCS LCS pCI/g 7.70E+O0 1.52E+00 8.70E 02 7.81E+00 98.68 OK OK- S'I.'.-- 

- -- 1O.2 . - -. - --- - --02 U.234 MBL BLANK pCI/g 8.78EE03 2.74E-02 7.21E 021 OK ', OK
03 U-234 j DUP VA-02-0176 pCi/g 1.97E-02 3.42E4Z 6.43E.02 INV OK
04 U-234 DO VA-02-0176 pCi/g 1.05E02 2.58E402 5.87E-02 OK

- .

.~~. ... ....

.. ___... .. 
. -- I_ 

__

- - -- -- 1-n -- I--- -,

.-.. . . . - 1

I I

0 0 C,



Eberlin (~ices
Oak Ri d>gaboratory

Preliminary Data Repo ieialytical Calculations
Work Order: O2 1i41-UUISO-1

Printed: 1 2/512002A PM
P(Tof 3

I,

U

CC

E-"
a

cc I

oeU

Labj Sample Sample Sample Radlometric Grav . moan S &~SP to Sep II
FrcinIDa ae IAliuot j V Rec % Rec %Rae Datemme Oatelrime

01 U .- 234 LCS 11126102 00:00 1.00E+00 75.44 121512002 5:07
02 U-234 IMBL 11/26102 00-:00 1.OOE+00 101.38 121512002 5:07
03 U-234 DUP 11/25102 12:00- 1.00E+00 122.28 

i.---.- 2151.2002 5:07
04 U-234 ~ DO 11125/02 12:00 1.OOE+00 106.15 121512002 5:07

~ -.. - . -... ..- - -.- 
.......- -..- ... 

.....-

c:

U,

A-

'9-

5..

cc,



Eberline ices
Oak Ridoaboratoty

Preliminary Data Report A alytical Cal culations
Work Order: 02-I 141MMUISO-1

Printed: 120AWPM
PJW of3

% q4..

0

0

Ii

0

(4

I042-

i)

- '.'d

CD h

0,A

Lab Sample Counting Haifftiv Count BkFrcinDeid ec Dtl~m dy)Ctect carrier ~C~I Counts CPM fFracion esc ater~me(day) ITimeI
01 U.234 LCS 12105102 07:38 ASpec 35 170 4.10 E+02 1.00 E.03 1807
02 U-234 MBL 12105102 07:38 A-Spec 3.6 170 6.60 E-01 2.00 E-03 19.7
03 -U-234 DUP 12105102 07:38 k Spec 37 17,0 1.66 E+00 2.00 E-03 18.2
04 U-234 DO 12105102 07:39 A-.Spec 38 170 8.30 E-01 1.00 E.03 19.6

0 0 G



Eberfin2,11vices
Oak Rik__Xaboratory

Preliminary Data Reportfnalytical Calculations

Work Order: OL: 71141 -UUISO-1
i-nnea: 1 oiz~Iuu~ t-~M

Prwof 3

Lab Sample D Ci UnAtlits ReLt D CS LCS i LCS RPD MDA Blank
Fraction Nucilde 

Results 6Eror Estrmateb A | Known %R Flag Flag Flag Flag
M1a23 cS Idetfcato pCIvt I I.4EOI

0 1 ! U235 i LCS LCS | pC1/ | 4.64E-01| 2.22EO01l 6.28E.021 3.54E-01 130.85 INV OK
02 U-235 MBL BLANK pCi/g 3.28E-02 4.67E-02 4.45E5021 . I OK I OK
03 U-235 DUP VA.02-0176 pCU9 0.00E+00 O.OOE+00 3.96E002 OK OK
04 U-235 DO VA-02-0176 pClUg *2.66E-03 5.34E-03 7.24E-02 OK



r-Deri~n~ri

Oak Ribortory
rlesilsl1lidly 4Lgdd rUIJUIL IuIdlyuLa.01 %%uIaUv ,

Work Order: - 141-UUIS0-1
Ia Imsa~J I~~j " %. a..;

P'if

I Lab Sample Sample I Sample IRadlometric Grav Mean I Sep to I Sep itFraction ' Uilds I Dese Date | Aliquot % Rec % Rec % Rec I SAP Daterlrme I Dateftime
01!

02

03

04

.....

U-235

U-235

U-235

UJ-235

LCS

MBL

DUP

DO

........

11126102 00:00 I

11/26102 00:00

11/25/02 12:00

11/25/02 12:00

1.00E+00

1 .00E+00

1 .00E+00

1.00E+00

75.44

101.38

122.28
... .... ... . .

106.15
.... __ .. .. _

._................

___..�._.. ._..

_._.......

...........

.__ ... __ _ _

.†.........

12/5/2002 5:07

12/5/2002 5:07

12/5/2002 5:07

121512002 5:07

- ---------

I

. . . . . . .. L - .

I . - . ..

- ------ LI..1

I

- --- ---I- 
4------

__

I

__- --- - --- r� - � _ __ _ _ _

. .. . .. . .. ..L . - - - .. - - I ..-.-.-- I.- I

_

C 0 , C



Eberlij ices
Oak Rxl1aboratory

Preliminary Data Rep -- ~ lalytical Calculations
Work Order: O -1941-UU[SO-1

Printed: 12I5I2OO0a1 PM
it Mof 3

I
C

.g0

I,

0

Lab I tM Sampi. Counting itaffilfe oa I are Count Cont kq VFraction I'u~e DoSC Date/Titn. (days) I tc Crir Time Cut P f
01 -235 LCS 12105102 07:38 .ASpec 35102.00 E-F0I 0.00 E+00 1.

02 U2-235 MBL 12105102 07:38 A_.Spec 36 170 ~2.00 E+00 0.00 E*00 19.7
03 U2.235 DUP 12105102 07:38 A._Spec 37 170 0.00 E+00 0.00 E400 18.2

04U-235 DO 12105102 07:39 ASpec 38 170 -1.70 E-01 1.00 E-03 19.6

0,
13

0~

0

C---
co



Eberli 9 rvices
Oak Rige Laboratory

Preliminary Data Reporonalytical Calculations
Work Order: 02-11141-UUISO-1

Printed: 1215/2004 PM
Page 1 of 3

Lab I a m COent | ActiitY Reuft {Eor A LCS LCS KnwLCS |RPD I M|A I BlankIraction NucDdoacO dn~tIication I I UnIt I Reult s rrE~ntl MA I Known I %R Flag Flag Flag Flag

01

02

03

04

U-238

U-238

U-238

U-238

LCS'

MBL

DUP

DO

LCS

BLANK

pCI1g

pC119

7.42E+00

-2.25E.03

1.48Ei00

4.52E-03

3.38E.02

3.62E-02

1.02E-01

6.13E-02

5.46E.02

5.85E.02

7.61 E+00
....--

97.57 OK OK

OK

OK

OK

........K.. ..
OK

VA-02-0176

VA-02-0176

pCI/9

pCiIg

2.16E.02

2.31 E-02

OK

--., ... I........,.-.-.�--.....-.-------

_____ ____ ___ L IL- I..
I �--

._._ .,. _ ....
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Eberl~'Services

0('V3 Laboratory

Preliminary Data Re ftAnalytcal Calculations
Work Order'?L.W 11141 -UUISO-1

Printed: 12/5112DAK:34 PM
I-11 2 of 3

I-w

t0

8 Cf)

I.

a
t

I.d

a)

VW

I

CI

Lab INucilde Sample Sample Rtadlometrlc Grav Mean SFSep to Sep tII
Fraction DecDate Aliquot % Rec % Rec I %Rec WOti~Ne DaletTime

0 1 U-238 ILCS 11126102 00:00 1.OOE+00' 75.441 12/512002 5:07
02 -U-238 MBL 11126/02 00:00 1.OOE+00 101.38 i121512002 5:07
03 u. U3238 P DU2 11125/0212:0 1.OOE+00 122Z28 12/5/2002 5:07
04 U-238 DO 11/25/0 2 12:00 1.OOE+00 106.15 12/5/2002 5:07

- i I 
______________ 

______.._..__.........__



cuemn" --,ervices
Oak F Laboratory

Preliminary Data RepojAnalytical Calculations

Work Order: 04 1141-UUISO-1
Printed: 12/5/20_,34 PM

, ̂ 3of3

Fraction DeNuci Dtele |days) | Deteet C Cnier W Count C n 8kg|-e - DaJ eet afe Time Counts

01 U-238 LCS 12/0510207:38 AkSpec 35 -170 3.97 E-02 2.00 E-03 8.7

02 U 238 MBL 12/05102 07:38 A-Spec 36 170 -1.70 E.01 1.00 E.03 19.7

03 U-238 DUP 12/05/02 07:38 A-Spec 37 170 1.83 E+00 1.00 E-03 18.2

04 U-238 DO 12/05/02 07:39 A-Spec 38 170 1.83 E+00 1.00 E-03 19.6

~~~~~~._---.-_ .. -.-....-..-.-...-..-. ..... I... . .... -... . ... .........

Co C C



Ebergj~ervIces
Oaf(W Laboratory

Preliminary Data Re -f~ alytical Calculations
Work Crde:~M!141 -UUISO"-1

Printed: 1252jfk4PM

'I

Ic. ',

0

0 U

SI

4!

'U

II~
A1

Lob Ncde sample Client j Activity ReutLro si ae D CS LCS I.CS RPD M A I BlankFraction I Ncds Deic; Identification Units Reut iErrEs iae . MD Xnown %R Flaeg Flag Flag Fa02 -U236 MBL BLANK pCI/g 2.95E-02 4.19E-02 -3.99E-02 -OK OK
03 U-J236 DUP VA-02-0176 IpCilg 1.31 E.02 2.64E-02 3.56E02 OK OKI04 U.236 DO VA.02-0176 pCI/g O.OOE.OO O.OOE+00 3.81 E-02 OK 1

- . - - - . . - . - - - - - . - . - - - - . - . . . - - - . . - . . - - . - . - . . - . - - . - . . - .. .. . ... . .. - - . - . . -~

a0

___________________________________________________ LS 
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Eberli rrvices
Oak RIWLaboratory

Preliminary Data Repo ~\nalytlcal Calculations
Work Order: OM11 41.UUISO=1

Printed: 1215/20 4 PM

0 .

0S0

.40

9

k

I
.0

U

LaIuci. Sample Sample 1Sample IRadlometric Gray en 1SA e6 Sep tilFraction j Deac Date Aliquot V. Roo V. Rec V. Re Dateffime, Datemrme
02 U.236 MBL 11126102 00:00 1.0OE+00 101.38 12151200!2 50
03 U.236 jDUP 11125102 12:00 1.OOE+00 122.28 121512002 5:07T
04 U-236 DO 11125102 12:00 1.00E+00 106.15 121512002 5:07

3 . . . .. . . . . . . . . . . . .......... 
. .. .... . ....

4)

.�c
a

40

q
U

C

C= .

t%)

1,41- 0 0ft a



Ebek rvices
OakI_ I.Laboratory

Preliminary Data Rer-nalytical Calculations
Work Order: b O 141 -UUISO-1

Printed: 12/5/ 2,4 PM
f w53 of 3

a

AI Ci)

X 0

d cf

S

-X _
_ I

Nuabd Sample Counting Hamfie Count Bk| ucl'de c 8ai.Ientie | daysI | Detect Carrier Time Counts gCp Elf
Fraction Dos __ _ _ _ __ _ _ _ __ _ __ _ _ _ __ _ _ __ __Time CdPM II

02 U.236 MBL 12105102 07:38 A Spec 36 170 2.00 E+00 0.00 E+00 19.7
03 U-236 DUP 12105102 07:38 A-Spec 37 170 1.00 E+00 0.00 E+00 18.2
04 U-236 DO 12105102 07:39 A-Spec 38 170 0.00 E+00 0.00 E+00 19.6

~~~~~~~. ._... ..... . -... ..C

....... ------,_ _ .

I

G1)
.4-IX

3m

0

orF



Cougpom Report
ClienWuratek

02-11141-Ulm-1 (pCI/g) in
Tracer'W'U-1Oa

Printed: 1215 1:07 AM
We olof

Internal Sample Client Sample Sample Tracer Tracer Radiomefrcf Radiometrlc SAP SAPFraction Desc ID Date Aliquot Aliquot (g) ACT(dpm) Tracer (pC) % Rect * 2*

01 LCS LCS 11/26/02 00:00 1.0000 0.5640 12.0188
02 MBL BLANK 11/26/02 00:00 1.0000 0.5666 12.0742
03 DUP VA-02-0176 11/25/02 12:00 1.0035 0.5629 11.9954
04 DO VA-02-0176 11/25/02 12:00 1.0035 0.5622 11.9805

C C 10



ber orneless
Oal, barstory

ot l I_
Spike antrlr Worksheet i te 1-I of 1

Printed: C. _2:15 PM
Internal.Work Order Run I Analysis Code Date Technician I Technician Initial Witnees Initials

UUISO 111271200212:11 JBARNARD 1
Isotop. Sol # Activity Solution Appmx Volume Volume Volume Volume Known Error Added Error Known Error Added Error_ dpm/ml Date AddItIon Used (mu Used (ml) Used (mO Used (ml) pCI Estimate pCI Estimate pCI Estimate pCI EstimateU-234 U-8a 35.240 1112712002 0.500 7.81 0.281 0.0 0.000 0.00 0.000 0.00o 0.000U-235 U-Ba 1.600 11/27/2002 0.500 E 0.35 0.013 0.00 0.000 0.00 0.000 0.00 0.000U-2 U 7 .6 0. 0.
U-238 U-8a 34.3501 1 1/27/2002 0.5001 4, 7.611 0.2741 0.00 0.000 0.001 0.000 0.00 0.0-00

C.-

r,

-Ji Version 2.0 08/99



Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 12/3/2002 9:34 AM

Page 1 of 1

|I Work Order ! Run

_I U

Analysis Code Aiquot Units Lab Deadline Technician

UUISO grams 121512002 JBARNARD
I I

Lab Duratek Sample

Fraction Client ID Typo

01 LCS LCS
02 BLANK MBL.
03 VA-02-0176 DUP
04 VA-02-0176 DO

Dilution Data

Aliquot Final (ml)

2.5089E+01 1 00.000C
2.5089E+01 100.000C

.

IXL

| .Aliquot Data MS Aliquot Data

I Aliquot

"I"

Ni - ..

IA

I|1 I2L
aiX1

I H-3 Solids Only
Water Added 1 H3 Dist

(ml) I Aliq

I -I

| Comments J I

9'.3

00
lTechch Dateate:,O C/1



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 10:59:59

Spectral File: ND AMS ARCHIVEC:C 0211141A-UW$01 WU.CNF
****************************************************** *************** ********* *

BATCH ID: 0211141A-tW
SAMPLE DATE: 5-DEC-2002 00:00
SAMPLE TITLE: SPIKE
ACQ DATE: 5-DEC-2002 07:38
ELAPSED LIVE TIME: 10200.
TRACER ID: UU-1OA
LAMBDA VALUE: 564.
TRACER DPM AT SAMPLE DATE: 12.016
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 29-NOV-2002 13:51
BKG FILENAME: B_035_27NOV02

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 01
ALIQUOT: 1.000E+00 gram
DETECTOR NUMBER: 035
AVERAGE EFFICIENCY: 18.73%
RECOVERY: 75.44%
TRACER FWHM (kev): 140.26
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 29-NOV-2002 13:51
BKG ELAPSED TIME: 60000.

*******************************************************************************

NUJCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

TPU/ERROR
2-SIGMA

MDC
pCi/ gram

32

'34

5302.5 288.00 0.00

4761.5 409.83 0.17

99.8

99.8

5.413E+00

7. 702E+00

8.153E-01

1. 524E+00

5. 093E-02

8. 696E-02

U-235 4385.5

U-236 4485.2

20.00 0.00

14.83 0.17

80.9 4.637E-01 2.221E-01

1.699E-01

6.283E-02

9. 633E-0290.1 3.087E-01

U-238 4184.4 396.66 0.34 100.2 7.423E+00 1.475E+00 1. 015E-01

*** Tracer FWHM > 80.0 Kev

Analyst

RA
Reviewer

Date

/ 2D-ate-o
Date

00209



SpectrA
Title

: DKAiOO: EALPHA. ALUSR. ARCHIVE.CJC..Wii4iA-UU$0L.UU.CNF; 1
: 035

w

Sample Title: SPIKE
Start Time: 5-DEC-2002 07:38: Sample Time: 5-OEC-2002 00:00:
Real Time : 0
Live Time : 0

02:50:00.40
02:50:00.00

Sample
Sample

ID :
Type:

01
UU

Energy
Energy
Energy

Offset:
Slope
Quad

6
3.43016E+03
3.11287E+00
-1.65671E-04

15

10 *:'

n II

. . . . . . . . . . . . .

. . . . . . . . . . . .

: I

.... . . . . . . . .

.... .... ...1 --�

....I I

I

....: .

I.,
� I

Ii
w3500 4500 500 6000

Energy (keV)

C 0



Channel Contents for ND AMS ARCHIVE C:C 021 1141A-UU01-UU

Channel

43:
57:
71:
85:
99:
113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:.
295:
309:
323:
337:
351:
365:
379:
393:
407:
421:
435:
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533:
547:
561:
575:
589:
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617:
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841:
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1023:
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VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 10:59:57

Configuration : MCAO:[AMSCOUNT]00000125$1
lyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
le title : SPIKE

v ple date :5-DEC-2002 00:00:00 Acquisition date : 5-DEC-:
Sample ID : 01 Sample quantity : 1.0000
Sample type : UU Sample geometry :
Detector name : 035 Detector geometry:
Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:5'
Energy tolerance : 100.00 keV Half life ratio : 8.'
Errors propagated: Yes Systematic Error : 3.i
Efficiency type : Average value Efficiencies at : Peak Ei
Abundance limit : 75.00

2002 07:38:12
gram

0:00.40
DO
DO %
nergy

0.0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4134.63*
4372.91*
4483.38*
4718.58*
5258. 65*

397135.51
20 93.26
15 37.22

410132.61
288140.26

229.10
307.90
344.67
423.44
607. 01

185 90 10.0
284 42 44.7
329 29 52.3
384 81 9.9
570 76 11.8

U-238
U-235
U-236
U-234
U232

5.60
0.350
0.233
5.81
4. 08

00213



Channel Contents for ND AMS-ARCHIVE-C:C 0211 141A-WSO1UU
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
1
1
0
I
4
3
9

10
0
0
1
0
0
0
.0
0
.3
0
4
7

13
3
0
0
0
0
3
0
1
0
1
2
5
6
5
0
0
0
0
0
0
0
0
0
0
0
0
I0
0
0
0
0
0
0
0
0
0-

. 0
0
0
0
0
0

0
0
0
0
0
0
0
0
1
1
1
1
0
4
5
4
6
6
0
0
2
0
2
0
0
1
4
2

*8
8a
3

10
0
0
0
0
0
1
0
1
1
7
7
5

12
0
1

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
2
2
2
3
5

12
11
0
1
0
0
1
1
0
0
0
2
3
6

10
5
0
0
0
0
0
0
1
1
2
4

11
8
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LI00211



Eberline Services
Oak Ridge Laboratory

I~ross Sample Counts Within Peak Regions

Q tector ID: 35 Acquit
Live Time: 0 02:50:00.00
Batch Id: 0211141A-UU
Sample Type: UU

Generated:

3ition Start:
Real Time:
Sample Id:

5-DEC-2002 10:59:36.24

5-DEC-2002 07:38:12 . 0a)
0 02:50:00.40
01

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4134.63
4372.91
4483.38
4718.58
5258.65

397
20
15

410
288

0135.51
0 93.26
0 37.22
0132. 61
0140.26

229.10
307.90
344. 67
423.44
607.01

185
284
329
384
570

90 3.89E-02
42 1.96E-03
29 1.47E-03
81 4.02E-02
76 2.82E-02

5.0
22.4
25.8
4.9
5.9

Background Counts Within Peak Regions Generated: 5-DEC-2002 10:59:54.07

Acquisition Start:
Real Time:

27-NOV-2002 19:11:58.01
0 16:40:00.10Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0

4137.02
4363.72
4479.36
4721.00
5260.22

2
0
1
1
0

0155. 65
0 0.00
0 3.11

0 3.11
0 0.00

229.50
304.50
343.00
424.00
607.50

185
284
329
384
570

90 3.33E-05 70.7
42 0.OOE+00 0.0
29 1.67E-05100.0
81 1.67E-05100.0
76 0.O0E+00 0.0

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 10:59:55.32

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1 0
2 0
3 0
4 0
5 0

4134.63*
4372.91*
4483.38*
4718.58*
5258.65*

397
20
15

410
288

0135.51
0 93.26
0 37.22
0132. 61
0140.26

229.10
307.90
344.67
423.44
607.01

185
284
329
384
570

90 3.89E-02
42 1.96E-03
29 1.45E-03
81 4.02E-02
76 2.82E-02

5.0
22.4
26.1
4.9
5.9

Flag: "l*"I = Peak area was modified by background subtraction
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VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 10:59:57

Configuration
_ lyses by

le title
Sple date

Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
SPIKE
5-DEC-2002 00:00:00 Acquisition date : 5-DEC-
01 Sample quantity : 1.0000
UtJ Sample geometry :
035 Detector geometry:
0 02:50:00.00 Elapsed real time: 0 02:5

100.00 keV Half life ratio : 8.

2002 07:38:12
gram

Yes
Average value

75.00

Systematic Error :
Efficiencies at :

3.
Peak E:

0: 00.40
00
00 %
nergy

0.0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4134.63*
4372.91*
4483.38*
4718.58*
5258.65*

397135.51
20 93.26
15 37.22

410132.61
288140.26

229.10
307. 90
344. 67
423.44
607.01

185 90 10.0
284 42 44.7
329 29 52.3
384 81 9.9
570 76 11.8

U-238
U-235
U-236
U-234
U232

5.60
0.350
0.233
5.81
4.08

00213



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 11:00:31 Q

Spectral File: NDAMSARCHIVE_R:R 0211141A-UU$02_UU.CNF
* **********************.*** **** *********** ******************** ********

BATCH ID: 0211141A-UU
SAMPLE DATE: 5-DEC-2002 00:00
SAMPLE TITLE: BLANK
ACQ DATE: 5-DEC-2002 07:38
ELAPSED LIVE TIME: 10200.
TRACER ID: UU-1OA
LAMBDA VALUE: 567.
TRACER DPM AT SAMPLE DATE: 12.072
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 12:12
BKG FILENAME: B 036_27NOV02

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 02
ALIQUOT: 1.00OE+00 gram
DETECTOR NUMBER: 036
AVERAGE EFFICIENCY: 19.70%
RECOVERY: 101.38%
TRACER FWHM (kev): 63.59
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 12:12
BKG ELAPSED TIME: 60000.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

TPU/ERROR
2-SIGMA

MDC
pCi/ gram

2

= 234

5302.5 409.00 0.00

4761.5 -0.66 0.34

99.8

99.8

5.438E+00

8.775E-03

7.405E-01

2.738E-02

3.603E-02

7.208E-02

U-235 4385.5

U-236 4485.2

U-238 4184.4

2.00 0.00 80.9

2.00 0.00 90.1

-0.17 0.17 100.2

3.280E-02

2.945E-02

-2.250E-03

4.668E-02

4. 191E-02

4.515E-03

4.445E-02

3.991E-02

6.125E-02

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *j* * * * * * * * * * * *

Q)ke"
Analyst/

Re iewer

D2atnoe
Date

Date

002I4



Spec ( : DKAi00:[ALPHA.ALUSR.ARCHIVE.RJ(aii4iA-UU$O2UU.CNF:1
Title : 036
Sample Title: BLANK
Start Time: 5-DEC-2002 07:38: Sample Time: 5-DEC-2002 00:00: Energy
Real Time : 0 02:50:00.30 Sample ID : 02 Energy
Live Time : 0 02:50:00.00 Sample Tvoe: UU Energv

0V
Offset:
Slope :
Quad :

3.399i7E+03
3.i2862E+00
-i. 89044E-04_ y

C

20 l....

I 10 _..

I.
. . .

i

...... ......

I.. . .. ..1

I it
-

cJ1)
0

-4000 4500 5000
Energy (keV)

5500 6000



ChanneL Contents for ND AKtS ARCHIVE R:IR 0211 141A-UU$02LR

Channel

43:
57:
71:
85:
99:.
113:
127:
141:
155:
169:

197:
.211:
225:
239:
253:
267:
281:
295:
309:
323:
337:
351:.
365:
379:
393:
407:
*421:
435:

449:

505:
519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:

897:

911:

981:
995:
1009:
1023:

0
.0
0
0
0~
0
0
0
0
.0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
9
7
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
06
I0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
3
3
6
9
3
0
0
0
0
0
0,
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0O
0
10
0
0
0
0

.0
0
0
0
0
0
0
0
1
1
0
2
0
9
11
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
1
0
0
0
0
0
0
1
0
1
1
4
9
16
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
¶
.0
0
0
0
0
0
0
0
0
0
0
0
I,
0
0
0

0
0
0
I

.5a
11
16
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0l
0
0
0
0
0
0

0
0
0
10
0
.0
0
0
0

0
0
10
0
0
0
0
0
0
0
0
0
0
.0
0
10
0
0

0
0
0
0
0
0
0
0
1
0
0
0

1

14

7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
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0
0
0
0
0
10
0
0
10
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
2
2
10
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0
0
0
0
0
0
0
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0
0
0
0
0
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0
0
0
0
0
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0
0
0
0
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1
1
1
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0
0
0
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0
0
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0
0
0
0
0
0
0
.0
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0
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0
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0
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0
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0
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0
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0
0
0
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
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Eberline Services
Oak Ridge Laboratory

oss Sample Counts Within Peak Regions

.ector ID: 36 Acquig
ive Time: 0 02:50:00.00

Batch Id: 0211141A-Ut
Sample Type: UU

Generated:

5ition Start:
Real Time:
Sample Id:

5-DEC-2002 11:00:24.41

5-DEC-2002 07:38:30.01
0 02:50:00.30
02

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0 4134.59
0 4335.81
0 4468.03
0 4774.68
0 5281.86

0
2
2
1

409

0 0.00
0 40.67
0 21.90
0 3.13
0 63.59

238.50
305.00
349.00
452.00
625.40

194
293
338
393
580

90 0.OOE+00 0.0
43 1.96E-04 70.7
29 1.96E-04 70.7
82 9.80E-05100.0
76 4.01E-02 4.9

Background Counts Within Peak Regions Generated: 5-DEC-2002 11:00:28.25

Acquisition Start:
Real Time:

27-NOV-2002 19:12:02.01
0 16:40:00.10Live Time: 0 16:40:00.00

Pk It Energy

1 0 4139.01
0 4366.01
0 4479.61

v- 0 4721.77
4 0 5261.06

Area Bkgnd FWHM Channel Left

1
0
0
2
0

0 3.09
0 0.00
0 0.00
0101. 99
0 0.00

238.50
314.00
352.00
433.50
617.50

194
293
338
393
580

Pw Cts/Sec %Err

90 1.67E-05100.0
43 0.OOE+00 0.0
29 0.OOE+00 0.0
82 3.33E-05 70.7
76 0.OOE+00 0.0

Fit

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:00:28.76

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4134.59*
4335.81*
4468.03*
4774.68*
5281.86*

0
2
2
1

409

0 0.00
0 40.67
0 21.90
0 3.13
0 63.59

238.50
305.00
349.00
452. 00
625.40

194
293
338
393
580

90-1.67E-05100.0
43 1.96E-04 70.7
29 1.96E-04 70.7
82 6.47E-05155.8
76 4.01E-02 4.9

Flag: "1*' = Peak area was modified by background subtraction

00 217



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:00:29

,ifiguration
lyses by
mple title

Sample date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
BLANK
5-DEC-2002 00:00:00 Acquisition date : 5-DEC-,
02 -Sample auantitv : 1.0000

0
2002 07:38:30
gram

uU
036
0 02:50:00.00

100.00 keV
Yes
Average value

75.00

Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error -
Efficiencies at :

0 02:50:00.30
8.00
3.00 %

Peak Energy

0.0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4134.59*
4335.81*
4468.03*
4774.68*
5281.86*

0 0.00 238.50
2 40.67 305.00
2 21.90 349.00
1 3.13. 452.00

409 63.59 625.40

194
293
338
393
580

90200.0
43141.4
29141.4
82311.7
76 9.9

U-238
U-235
U-236
U-234
U232

-2.282E-03
3.325E-02
2.986E-02
8.896E-03
5.51

00218



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 11:01:26

****************************************************************************
Spectral File: NDAMSARCHIVES:S_021114lA-UtW$03_UUJ.CNF
****** ********* ***** **** **** **** **** ** ***** ********** ************************* *

*

BATCH ID: 0211141A-UU
SAMPLE-DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 5-DEC-2002 07:38
ELAPSED LIVE TIME: 10200.
TRACER ID: UU-1OA
LAMBDA VALUE: 563.
TRACER DPM AT SAMPLE DATE: 11.996
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 12:12
BKG FILENAME: B_037_27NOV02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 03
ALIQUOT: 1.003E+00 gram
DETECTOR NUMBER: 037
AVERAGE EFFICIENCY: 18.25%
RECOVERY: 122.28%
TRACER FWHM (kev): 81.58
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 12:12
BKG ELAPSED TIME: 60000.

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

TPU/ERROR
2-SIGMA

MDC
pCi/ gram

. 32 5302.5 454.00 0.00

1 134 4761.5

U-235 4385.5

U-236 4485.2

U-238 4184.4

1.66 0.34

0.00 'O. 00

1.00 0.00

99.8

99. 8

80.9

90. 1

5.385E+00

1.968E-02

0. OOOE+00

1.313E-02

2. 161E-02

7.149E-01

3.416E-02

0. OOOE+00

2.635E-02

3.380E-02

3.213E-02

6.428E-02

3.964E-02

3.559E-02

5.463E-021.83 0.17 100.2

******************************************************************** ******** ***

* Tracer FWHM > 80.0 Kev
*** Chemical Recovery > 115.0% ***

Analyst Date

Reviewer /I IV Date

IIO-. 9



Spectr* : DKAI0O:EALPHA.ALUSR.ARCHIVE.SJS_ 11-ii4i-UU$03-UU.CNF i
Title : 037
Sample Title: VA-02-0176
Start Time: 5-DEC-2002 07:38: Sample Time: 25-NOV-2002 00:00 Energy Offset:
Real Time : 0 02:50:00.40 Sample ID : 03 Energy Slope
Live Time : 0 02:50:-00.00 Sample Type: UU Energy Quad

3.45229E+03
3.07294E+00
-i. 10738E-04

15

0) 10

5 - I. .

. I

. . .
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3500 4000 4500 5000
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Channet Contents for ND ANS ARCHIVE S:S 021 1141A-LU$03-UU

Channet

43:
57:
71:
85:
99:

¶113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:
295:
309:
323:
337:
351:
365:
379:
393:
407:
421:
435:

449:

533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:

925:

995:
1009:
1023:

0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

0
0
1
1

3
6
15
16
0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
.0
.0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
I
0
0
0
0
0
0
0
1
1
0
3
6
10
14
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0O
0
.0
0
0
4
a
7
14
0
0
0
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Eberline Services
Oak Ridge Laboratory

= oss Sample Counts Within Peak Regions

U tector ID: 37 Acqui
Live Time: 0 02:50:00.00
Batch Id: 0211141A-UU
Sample Type: UU

Generated:

sition Start:
Real Time:
Sample Id:

5-DEC-2002 11:01:13.67J

5-DEC-2002 07:38:52.0
0 02:50:00.40
03

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4057.91
4362.70
4457.30
4709.98
5305.56

2
0
1
2

454

0 61.46
0 0.00
0 3.07
0129. 06
0 81.58

198.50
299.50
331.00
415.50
616.80

179
279
324
379
564

91 1.96E-04 70.7
42 0.OOE+00 0.0
29 9.80E-05100.0
81 1.96E-04 70.7
75 4.45E-02 4.7

Background Counts Within Peak Regions Generated: 5-DEC-2002 11:01:23.01

Acquisition Start:
Real Time:

27-NOV-2002 19:12:05.01
0 16:40:00.10Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

I O
2 0

O
0 0

5 0

4134.08
4363.78
4480.09
4723.02
5260.02

1
0
0
2
0

0
0
0
0
0

3.14
0. 00
0.00

34.53
0.00

224. 00
299.50
338.00
419.00
601.00

179
279
324
379
564

91 1.67E-05100.0
42 0.OOE+00 0.0
29 0.OOE+00 0.0
81 3.33E-05 70.7
75 0.OOE+00 0.0

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:01:23.78

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4057.91*
4362.70*
4457.30*
4709.98*
5305.56*

2
0
1
2

454

0 61.46
0 0.00
0 3.07
0129.06
0 81.58

198. 50
299.50
331.00
415.50
616.80

179
279
324
379
564

91 1.79E-04 77.8
42 0.OOE+00 0.0
29 9.80E-05100.0
81 1.63E-04 86.4
75 4.45E-02 4.7

Flag: "1*"1 = Peak area was modified by background subtraction

0

00222



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:01:24

knfiguration
lyses by

!§Mple title
ile date

Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VA-02-0176
25-NOV-2002 00:00:00 Acquisition date : 5-DEC-:
03 - Sample quantity : 1.0035
UU Sample geometry :
037 Detector geometry:
0 02:50:00.00 Elapsed real time: 0 02:51

100.00 keV Half life ratio : 8.(
Yes Systematic Error : 3.4
Averaqe value Efficiencies at : Peak Ei

2002 07:38:52
gram

):00.40

00 %
.iergy

0.0%

75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4057.91*
4362.70*
4457.30*
4709.98*
5305.56*

2 61.46
0 0.00
1 3.07
2129.06

454 81.58

198.50
299.50
331.00
415.50
616.80

179 91155.7
279 42 0.0
324 29200.0
379 81172.8
564 75 9.4

U-238
U-235
U-236
U-234
U232

2. 642E-02
0. OOOE+00
1.606E-02
2.407E-02
6.58

00223



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 11:02:50 Q

Spectral File: NDAMSARCHIVE S:S 0211141A-UU$04_ U.CNF
* ********** **** ********** ************* ********************* ********************

*

BATCH ID: 0211141A-UU
SAMPLE DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 5-DEC-2002 07:39
ELAPSED LIVE TIME: 10200.
TRACER ID: UU-1OA
LAMBDA VALUE: 562.
TRACER DPM AT SAMPLE DATE: 11.981
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 12:13
BKG FILENAME: B_038_27NOV02

* SAMPLE ID: 04
* ALIQUOT: 1.003E+00 gram
* DETECTOR NUMBER: 038
* AVERAGE EFFICIENCY: 19.65%
* RECOVERY: 106.15%
* TRACER FWHM (kev): 72.27
* ROI TYPE: STANDARD
* CONFIDENCE FACTOR: 4.65
* LLD CONSTANT: 2.71
* EFF CAL DATE: 27-NOV-2002 12:13
* BKG ELAPSED TIME: 60000.
*

*******************************************************************************

NUJCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

TPU/ERROR
2-SIGMA

MDC
pCi/ gram

1 32

U-234

5302.5 423.83 0.17

4761.5 0.83 0.17

99. 8

99. 8

5.378E+00

1.053E-02

7.256E-01

2.579E-02

5.870E-02

5.870E-02

U-235 4385.5

U-236 4485.2

U-238 4184.4

-0.17 0.17

0.00 0.00

80.9 -2.660E-03

90 . 1 0. OOOE+00

2.312E-02

5.337E-03

0. OOOE+00

3.617E-02

7.241E-02

3.808E-02

5.845E-021.83 0.17 100.2

Analys I I

N AL 4v 4

/,?- Z
Date

Date
'4

Re'viewer ( OI

00224



Speck * : OKAIOO:[ALPHAALUSR.ARCHIVE.SJ(. *±1141A-UU$04-UU.CNF;I
Title : 038
Sample Title: VA-02-0i76
Start Time: 5-OEC-2002 07:39: Sample Time: 25-NOV-2002 00:00 Energy
Real Time : 0 02:50:00.30 Sample ID : 04 Energy
Live Time : 0 02:50:00.00 Sample Tvye: UU Fnerov

co

Offset:
. Slope :
' Quad :

3.43921E+03
3.11022E+00
-i.,51368E-04* He _ _ -

* b v

15

.0
Ci

5...

5 _...

* I

. . ..:.

. . ..: .

k-D 0
C=
rNj

r\�
CA

3500 4000 4500 5000 5500 6000
Energy (keV)



innel Contents for MDOANS ARCHIVE S:S 0211141A-UJSD04 W

57:
Ti:

B5:
99:
13:
27:
41:
55:
69:
83:
97:
11:
:25:
39:
.53:
!67:
!81:
!95:
;09:
;23:.
;37:

579:
593:
;07:
*21:

.35:

505:
519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:

981:
995:

1009:
1023:
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Eberline Services
Oak Ridge Laboratory

O oss Sample Counts Within Peak Regions
d'tector ID: 38 Acquii
' e Time: 0 02:50:00.00
Batch Id: 0211141A-Ut
Sample Type: UU

Generated: 5-DEC-2002 11:01:44.50

sition Start:
Real Time:
Sample Id:

5-DEC-2002 07:39:13.01
0 02:50:00.30
04

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4119.18
4363.19
4477.69
4721.79
5283.92

2
0
0
1

424

0183.50
0 0.00
0 0.00
0 3.11
0 72.27

221.00
301.50
339.50
421.00
611.30

182
281
325
380
566

90 1.96E-04 70.7
42 0.OOE+00 0.0
30 0.OOE+00 0.0
82 9.80E-05100.0
75 4.16E-02 4.9

Background Counts Within Peak Regions Generated: 5-DEC-2002 11:02:47.69

Acquisition Start:
Real Time:

27-NOV-2002 19:12:08.01
0 16:40:00.00Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

I 0 4136.22
2 0 4363.17

0 4477.59
_ 0 4720.22

°0 5260.56

1
1
0
1
1

0
0
0
0
0

3.10
3.10
0 .00

3.10
3.10

226.50
301.50
339.50
420.50
603.00

182
281
325
380
566

90 1.67E-05100.0
42 1.67E-05100.0
30 0.OOE+00 .0.0
82 1.67E-05100.0
75 1.67E-05100.0

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:02:48.26

Pk It Energy

1 0 4119.18*
2 0 4363.19*
3 0 4477.69*
4 0 4721.79*
5 0 5283.92*

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

2
0
0
1

424

0183.50
0 0.00
0 0.000
0 3.11
0 72.27

221.00
301.50
339.50
421. 00
611.30

182
281
325
380
566

90 1.79E-04 77.8
42-1.67E-05100.0
30 0.OOE+00 0.0
82 8.14E-05122.2
75 4.16E-02 4.9

Flag: 11*11 = Peak area was modified by background subtraction

0022 7



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:02:49

'ifiguration'
lyses by

CALple title
Sample date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOLTNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VA-02-0176
25-NOV-2002 00:00:00 Acquisition date : 5-DEC-:

0-
2002 07:39:13
gram04

UU
038
0 02:50:00.00

100.00 keV
Yes
Average value

75.00

Sample quantity :
Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

1.0035

0 02:50:00.30
8.00
3.00 %

Peak Energy

0. 0%

Post-NID Peak Search Report

It- Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4119.18*
4363.19*
4477.69*
4721.79*
5283.92*

2183.50 221.00
0 0.00 301.50
0 0.00 339.50
1 3.11. 421.00

424 72.27 611.30

182 90155.7
281 42200.0
325 30 0.0
380 82244.4
566 75 9.7

U-238
U-235
U-236
U-234
U232

2.454E-02
-2.824E-03

0. OOOE+00
1.118E-02
5.71

00228



SECTION IX

ANALYTICAL DATA (ISOTOPIC THORIUM)

00229



@|w - 'v.1.6

Oak RIoratory
Analysi _t

0l

Work Order

Analysis Code

Run

Date Received

0O,^;41

Run I

Printed: 12151S:10AM
0 1 of 3

A

ThISO I

1112612002
Lab Deadline 12/5/2002

Client Duratek

Project 106760.003

Report Level 4
Activity Units pCi

Aliquot Units g

Matrix OS

Method EML Th-01 Modified

Instrument Type Alpha Spectroscopy

Radiometric Tracer Th-229

Radiometric Sol# Th-1 8a

Tracer Act (dpmlg) 22.487

Carrier

Carrder Conc (mglml)

t..,

Internal Sample Client Login Sample Sample
Fractlon Dese ID CPM Date Aliquot

01 LCS LCS 1i1126102 00:00 1.0000E+00

02 MBL BLANK 11/26/02 00:00 1 .OOOOE+00

03 DUP VA-02-0176 89 11/25/02 12:00 1 .0035E+OO

04 DO VA-02-0176 89 11/25/02 12:00 1 .0035E+00

* SAFI is for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. *^ O l mass exceeded the calibration curve range. Results- should be qualified as approprZ)



uwerllne gervices
OalkPA boratory
An%- j t

51~41

Run I

Printed: :10 AM
IfW o2of 3

Internal Sample Tracer Tracer Total Radlometric Radlometric Grav Carrier GraV Filter Grav Filter GraV Filter Grav Mifean SAF SAF
Fraction Desc Aliquot (g) ACT (dpm) Tracer (pCO % Rec Added (ml) rare (g) Final (g) Net (g) % Rec % Rec 1* 2*

01 LCS 0.4523 10.2

02 MBL 0.4532 10.2

03 DUP 0.4532 10.2

04 DO 0.4534 10.2

_ _-_ 
- - -.

I SAFI Is used for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberllne .Ice
Oak Rlinoratory
Analysi3 1t

02641

Run 1

Printed: 12/CI:10 AM
33of3

Internal Sample Rough Prep Rough Prep Prep Prep Sep tO Sep tO Sep tf Sep t1Fraction Desc Date By Date By Date/Tirme By Date/me . By

01 LCS 11/27/02 12:10 JBARNARD 12/05/02 05:10 TSMITH
02 MBL 11/27/02 12:10 JBARNARD 12/05/02 05:10 TSMITH
03 DUP 11/27/02 12:10 JBARNARD 12/05/02 05:10 TSMITH
04 DO 11/27/02 12:10 JBARNARD 12/05/02 05:10 TSMITH

^ SAFI d for Gross Alpha and all other radlonuclides. SAF2 Is used for Gross Beta only. G1al mass exceeded the calibration curve range. Results should be qualified as appropIi



Eberl' rices
Oak ""..aboratory

Preliminary Data Re prfnalytical Calculations

Work Order:AP1 141-ThISO-1
Printed: 1215/20Qp 1 PM

L W1 of 3

_ - I 
. , . :. . . .|SamspI Client Aciviy Results ErrorEstinltl MDA LCS LCS I LCS RPD I MDA

Fraction I esc Identification Units

I 01 I

02

03

04

__

TH-228

TH-228

TH-228

TH-228

1LCSf

MBL

DUP

DO

._.

LCS

BLANK

VA-02.0176

VA-02.0176

I pC1ig

pCi/g

pCi/g

pCi/g

I
4.9BE+00

-1.31 E-02

2.65E-02

-2.65E-04

...... .......

I
9.86E.0i

i .20E-02

7.06E-02

2.79E-02

I
I1.26E-01

1.08E-01

1.64E-01

9.44E-02

I

4.67E.00
I

106.54
... _._ ._._

.__ . _.

_ _

. .

__

,._...._...._

, _ , . .

OK

. - -- --

I u- I ln I lag Fla_ Flag I Flag

1-' -' -

l--- - --

| INV

1-- ------

I_ . .. _

4_........

1--

t_ ..

1_.____...

_

t-
.F _ _

OK

OK

OK

OK

| OK
t _. . .

l- ----- -

I-- _. . .

k ___.

-
I _.
I___

1-------

-_-4- - __ _

I I



Oak Ri faborato ry
IPreliminary Data Report~knalytical Calculations
Work Order: 02 1Wi41 -ThISO-1

Printed: 12I5I200O~l PM
PWof 3

Lab Nuclide Sample Sample Sample Ralmetric G 7a Mean f AFSep to Sep tiFraction DOkC Date jAliquot % i.RRec ' Rec SARo Date(Time DateITime
0 1 TH.228 LCS 11126102 00:00' 1.OOE+00 101.99 121512002 5:10
02 1 TH-228 MBL 11126102 00:00 1.00E+00 80.09 1 2/5/2002 5:1 0
03 TH-228 DUP 11125102 12:00 1.00E+00 82.85 12/5/2002 5:10
04 TH-228 DO 11125/02 12:00 1.00E+00 97.25 12/5/2002 5:10

. - - - .- . - ...... 

. ..... . ... ..

14."

0 C .0



Eberl!4&rvices
Oak (_IpLaboratory

Preliminary Data Rep Awnalytlcal Calculations

Work Order: tC 141 -ThISO-1
Printed: 12/5/200 ;31 PM

( 3 of 3

Lab I ilecounting HalItife ~ Count 13BugEf
Freln| Nudilde " Snsh meDIa Detect |Carrier Tount| Counts | CM | Etf

Fractfo* Deac atefinv 4days) Tie C nCPM
01 TH-228 LCS 12105/02 08:27 AkSpec 12 170.07 3.81 E+02 |1.30E-02 | 19.9
02 TH-228 MBL 12105/02 08:28 A-Spec 13 170.07 .8.50 E-01 5.00 E-03 21.5
03 TH-228 DUP 12105102 08:28 A-Spec 14 170.03 1.77 E+00 1.90 E-02 21.5
04 TH-228 DO 12/05102 08:28 A-Spec 16 170.1 -2.05 E-02 6.00 E-03 21.



hl~erlin~ rvices
Oak R ..aboratory

Preliminary Data Repoqmnalytical Calculations
Work Order: O2,11 41 -ThlSO-1

Printed: 12/5/200'j31 PM
1Of 3

L~:ob N l Sample Clieni Activity R t E l 1  
M ALCS LCS WCS r RPO MDA BlankNucide Dose Identification Units Reuls Ero Estimat MDA Known %R Flag Flag Flag Flag

0 01 TH-230 LCS LCS pCi/g 5.90E400 1.i4E+00 1.IIE.O1 5.28E+00 111.58 OK IOKI
02 TH-230 MEIL BLANK pCI1g 9.49E-02 8.41E-02 1.08E-01 OK jOK
03 TH-230 DUP VA-02.0176 pCI1g 2.02E-01 1.i7E-01 8.03E.02 INV OK
04 TH-230 DO VA.02-0176 pCI/g 2.64E-01 1.25E-01 6.92E.02 OK

_ _._._._......._.... 

..

CZ
r".)
Q0
CT). I ( C 0



EberlrIvices
Oak &j~aboratory

Preliminary Data Rep nalytical Calculations
Work Order: £z 11 41-ThISO-1

Prnted: 12/5I200e1 PM
_ J2of 3

Ub i Sample Sample Sample RadlornetrIc Gra| mean SAc S| to Sep tiFracto Desc Date Alquot ' Rec % I ec Date/Time Date.Tims
01 TH-230 LCS 11126102 00:00 1.OOE+00 101.99 121512002 5:10
02 TH-230 MOL 11126/02 00:00 1.OOE+00 80.09 121512002 5:10
03 TH-230 DUP 11125102 12:00 1.OOE+00 82.85 121512002 5:10
04 TH-230 DO 11125/02 12:00 1.OOE+00 97.25 121512002 5:10

____ 
.. . .. ......_.. ......... ._ __._ .__ ___ _._....

CQ'



Eberfingfrvices
Oak Riq~aboratory

Preliminary Data Repo rnalytical Calculations
Work Order: 0V'1141-ThISO-1

Printed: 12/5I20O1 PM
*i:3 of 3

Lab id. Sample Counting Hail"Ife ~ i on Bkgction UCe 1 Desc DaterTime (days) Detect Ca Tier Cutm. Counts CPM E
01 TH-230 LCS 12105102 08:27 A-Spec 12 170.07 4.51 E+02 9.00 Ed3 19.9
02 TH-230 MBL 12105/02 08:28 A-Spec 13 170.07 6.15 E+00 5.00 E-03 21.5
03 TH-230 DUP 12105102 08:28 A-Spec 14 170.03 1.37 E+01 2.00 E.03 21.5
04 TH-230 DO 12/05102 08:28 A-Spec 16 170.1 2.07 E+01 2.00 E403 21.3

- -I----. _. . . . ._.. .____

C C~



Eberlip.Aifrvices
Oak Rl.,L~~aboratory

Preliminary Data Reparlnalytical Calculations
Work Order: 6--H 41-Th ISO-1

Printed: 12l5/20Sfti PM
ILW!FI of 3

§1 -

0a

'I

I,
II

13 1

Lob Isample Client Activity I LCS ICS LCS jRPD MDA gBlank

Fraction j Nuclid* Deac Identification Units Results IError Estimate1  MDA Known %R Flag Flag Flag IFlag
- . TH132 LCS LCS pClfg 4.52E+00 9.06E-01 7.08E-02 4.67E+00 96.62 OK OK02 TH-232 MOL BLANK pCi/g -7.86E-03 9.18E-03 9.29E-02 OK O

03 TH-232 DUP VA.02-0176 pCI/g 9,76E-03 .3.05E-02 8.02E.02 - . INV OK
04 TH4-232 DO VA-02-0176 pCl/g 1.91 E-03 2.73E-02 8.925-02 O K

.. ... .

r-z
C=

I'll
ct�:

IQ0



Eberinglevices
Oak RIW aboratory

Preliminary Data Reporinalytical Calculations
Work Order: 0 1141 -ThISO-1

Printed: 12/51200 1 PM
PW2 of 3

Lab Nuclide | Sample Sarple Sample -Radlom tric Gro I Mean Sep to Sep t1 -Fraction Dose LDate Aliquot ! % Roe % Rc Roe Daterilmo DatelTrne,_ r

-01

02

-03

04

TH-232

TH-232

TH-232

TH.232

LCS

MBL

DUP

DO

11/26/02 00:00

11126/02 00:00

11125102 12:00

11125102 12:00

r ,

1 .00E+00

1.OOE+00

1.0 E+00

I .00E+00

101.99

80.09

82.85

97.25
.. ......

I

.- - ....

I

I.......

.... .... -.-

I- -----

L.- �

12/5/2002 5:10

12V/52002 5:10

... 21512002 5:10

1V5/2002 5:10

�� I 
- .- I. -

--.

I _______________

2....
- ... .... - -

-

1-rn
I_ I I _ .

Q 0C 0)



EberlIqrr'%Vices
Oak RLv~aboratory

Preliminary Data Repojt4alytical Calculations
Work Order: O'!~ŽArl1141 -ThISO-1

Printed: 12/5120 0~f1 PM
it'~ Of 3

%0 .

a t /

.-. '-
f
I :s I'

Lab Nuctide Sarmle Counting Haifife Deet Crir Count Cont8kgEFract'ion. Doic Oat effimo (days) CC rir Time Cons CPm l
01 TH-232 LWS 12)05102 08:27 -. Spec ~ 12 170.'07 3.46 E402 2.00 E-03 19.9
02 TH-232 MBL 12105102 08:28 A-Spec 13 170.07 -5.10 E-01 3.00 E-03 21.5
03 TH-232 DUP 12/05/02 08:28 A Spec- 14 170.03 6.60 E-01 2.00 E-03 21.5
04 TH-232 DO 12/05/02 08:28 A-Spec 16 170.1 1.50 E-01 5.00 E-03 21.3

a7

CZ
X% .4

0411.�
f-A ,



CounIom Report
ClientWratek

02.11141-Thlft (pCI/g) in
Tracer i h-18a

Printed: 12151m10 AM
10l1

Interneat Sample Client Sample Sample Tracer Tracer Radlomerric Rsdlometdc SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT (dpm) Tracer (pCI) % Rec 1* 2*

01 LCS LCS 11/26/02 00:00 1.0000 0.4523 10.1709
02 MBL BLANK 11/26/02 00:00 1.0000 0.4532 10.1911
03 DUP VA-02-0176 11/25/02 12:00 1.0035 0.4532 10.1911
04 DO VA-02-0176 11/25/02 12:00 1.0035 0.4534 10.1956

Cm C) 0



Eberiin!AW Ices
Oak F joratory Spike and t Worksheet _e I of I

Printed: 11/27J :11 PM
I I- -t - - - -I- - D _ I . - ..

SILel1dl wVurs urUer Kun I Analysis Code IIAtA T-hica I T.Phipi..a Inifilg I I Wifnaeft Iniffalf lI - T- w | ivs . I T ..a.. .Z I W~nva Im1Ha III ThISO 11/27/2002 12:05 JBARNARD I IA I_1 lLtY s
LCS' & Matrix SbIk��� ft, -, -1`1� I � � V � .-F ,��H� , I"1"--,i!". M.. - I .... 11 - I ' - .. .,...., - -Ij-

Isotope So) 0 Activnty Solutlon
dpmn/m I- Dots

Approx Volume Volume Volume Volume Known
Addition Usd (mI) I Used(ml) Used (mli Used(ml) I pCI

Version 2.0 08/99



Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 12V3/2002 9:34 AM

Page 1 of 1

Work Order I Run I Analysis Code Aliquot Units Lab Deadline Technician1ThSO grams 121512002 JBATnNARD :
.

.

Lab
Fraction

Duratek

Client ID

Sample

Type
01 LCS ILCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA.02-0176 DO

..

7 =

Dilution Data

Allquot Final (ml)

2.5089E+01 100.000C
2.5089E+01 100.000C

Aliquot Data

! Aliquot
1.0000E+00
4 0000E+OC

t 4.0000E+00
.1, 4.OOOOE+00

~i

la I

a -X

1 .

MS Aliquot Data

Aliquot I

_.

.i..M~

" 0N

N.

V_ =jN

SF =

i .

-1 ---

r��
-4.- 4-.---

-+ 4.

_ . _

| Comments 
:

Date: 2 1l 0 0



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 11:49:10

** ******.* ****************************************************** * ******** ****** *

Spectral File: ND AMS ARCHIVE C:C 0211141A-TH$01_TH.CNF
********** ****** **** **** **** ********************** ********************* *** ** ***

*

BATCH ID: 0211141A-TH * SAMPLE ID: 01
SAMPLE DATE: 5-DEC-2002 00:00 * ALIQUOT: 1.OOOE+00 gram
SAMPLE TITLE: SPIKE * DETECTOR NUMBER: 012
ACQ DATE: 5-DEC-2002 08:27 * AVERAGE EFFICIENCY: 19.88%
ELAPSED LIVE TIME: 10204. * RECOVERY: 101.99%
TRACER ID: TH-18A * TRACER FWHM (kev): 235.36
LAMBDA VALUE: 452. * ROI TYPE: STANDARD
TRACER.DPM AT SAMPLE DATE: 10.171 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 27-NOV-2002 07:57 * EFF CAL DATE: 27-NOV-2002 07:57
BKG FILENAME: B_012_27NOV02 * BKG ELAPSED TIME: 60004.

*

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram

-227 5850.0 4.62 2.38 97.5 6.285E-02 7.481E-02 1.325E-01

9 -228 5400.0 380.79 2.21 99.9 4.980E+00 9.859E-01 1.258E-01

TH229 4872.0 348.98 1.02 99.5 4.581E+00 6.792E-01 9.724E-02

TH-230 4672.0 450.47 1.53 99.8 5.896E+00 1.142E+00 1.108E-01

TH-232 3997.0 345.66 0.34 100.0 4.516E+00 9.055E-01 7.084E-02

*** ************************************************************* **** *** ******* *

*** Tracer FWHM > 80.0 Kev

~/ Z-5SWL
Analyst Date

Rejiewer Date

002145



Spectru@ : OKAiOO: [ALPHA. ALUSR.ARCHIVE.CJC-A 4 41A-TH$01OTH.CNF;i
Title : 012
Sample Title: SPIKE
Start Time: 5-DEC-2002 08:27: Sample Time: 5-DEC-2002 00:00: Energy
Real Time : 0 02:50:04.00 Sample ID : 01 Energy
Live Time : 0 02:50:04.00 Samnle Tvnye TH r-- .

Offset:
Slope :
Quad :

3,50364E+03
3.03802E+00
-1. 06899E-04* , a_ .,.. LIIr I y

15 .-...... . . . . . . . .

. .. .. .. ..

I

10

5

0 l

... ...;

.l NIII I I I
4000 4500 5000 5500 6000

Energy (keV)

0 0O 0



ChanneL Contents f or NDAMSARCHIVE C:C_0211141A-THSO1JTH

29:
43:
57:
71:
85:
99-
113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:
295:
309:
323:
337:
351:
365:
379:
393:
407:
421:
435:

505:
519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:

995:
1009:
1023:

10204
0
0
0

0
I
1
1
2
10
9
9
1
0
0
0
0
0
0
0
0
1
0
2
2
4
10
12
3
2
2
7
3
4
2
2
0
0

0
2

5
4
15
0
0
0
3
1
2
1
0
0
0
0
0
0
0

0
*0
.0
0
0

1
0

0
0
0

10204
1
0
0
0
0
0
1
0
1
4
8
4
0
0
0
0
0
0
0
0
0
1

2
2
10
17
1
2
5
7
0
3
4
2
1
0
0
0
I

1
4
4

.10
0
0
0
.0
0
1
1
0
0
1
0
0
0
0
6
0
0
0

0
0
0
0
0
0
0
0

0
0
0
1
0
0

2
3
2
4
10
13
0
0
1
0
0
0
0
1
0
1
0
2
6
3
9

16
1
2
5
6
3
3
1
2
2
0
0
1
0
2
4
6
4
15
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
3
4
7
8
0
0
0
0
0
0
0
0
0
0
1
3
2
3

16
12
2
3
4
7
3
5
2
2
1
0
0
0
1
1
2
8
8
6
0
0
0
0
1
1
0
0
0
0O
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
1
0
0
0
2

10
7
9
0
0
0
0
0
0
0

0
1
0
1
3
8
5
12
3
3
1
7
3
4
1
0
0
0
0
1
0
1
1
8
7
9
0
0
0
11
.I
1
0
0
0
0
0
0
.0
0
0
0
0
0
0
1

0
0
0
0
0

0

0
0
0
1
1
2
3
2
2

10
7
0
0
0
0
0
0
0
0
0
0
0
2
1
5
7

14
1

5
4
3
3
5
1
1
0
0

1

2
3
8

10
8
0
0
0

0

0

0
0
0

0
0
0
0
0
0
0
0
1

0
0
3
0
0

0
0
0
0
0
0
I
2
2

.5
10
2
0
0
0
0
0
I
0
0
0
0
0
1
3
6
6
7
0
0
3
8
0
6
5
0
3
0

0
0
5
4

14
10
0
0
0
0
1
2
0
0
0
0
0
0
0
0
0
0
0
I
0
0
2
0
0
0
0
0

0
0
0
0
0
0
0
0
5
2
7
8
7
0
0
0
0
0
0
0
0
0
0
1
3
2
13
10
10
2
4
5
6
2
4
0
1
2
0
1
0
2
1
3
4
8
4
0
0
0
,0
0
¶
0
.0
.0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0

0
1
0
0
0
0
1
1
3
3
9
5
2
0
0
0
0
0
0
0
0
0
1
1
0
3
11
8
13
0
4
8
6
0
3
0
1
2
0
0
0
0
2
3
6

10 -
9
0
0
0
1
1
4
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0

0
0
0
0
0
0
0
I

6
7
9
0
0
0
0
0
0
0
0
0
I
0
0

6
8
7

11
1
0
5
8
2
0
2
1
2
0
1
0
2
2
7
4
8
3
0
0
0
¶1
2
2
0
-0
0
0
0

0
0
0
0
0

1
0
0
0
0
0
0
0
0

0
0
1
0
0
0
0
3
1
0
11
12
0
0
0
0
0
0
0
0
0

0
.2
0
I
3
6
7
4
3
5
6
6
¶
2
0
3
0
0
1
2
3
4
7
11
0
0
0
0
2
1I
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0

0024 7



Eberline Services
Oak Ridge Laboratory

*loss Sample Counts Within Peak Regions

tector ID: 12 Acqui,
Live Time: 0 02:50:04.00 -
Batch Id: 0211141A-TH
Sample Type: TH

Generated:

sition Start:
Real Time:
Sample Id:

5-DEC-2002 11:49:00.85

5-DEC-2002 08:27:56.0 0
0 02:50:04.00
01

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0 3961.27
0 4642.15
0 4884.17
0 5368.23
0 5804.15

346
452
350
383
7

0107.75
0 95.38
0235.36
0101.69
0342. 92

151.44
379.83
461.93
627.61
778.57

98
307
408
553
742

101 3.39E-02 5.4
102 4.43E-02 4.7
129 3.43E-02 5.3
104 3.75E-02 5.1
123 6.86E-04 37.8

Background Counts Within Peak Regions Generated: 5-DEC-2002 11:49:05.65

Acquisition Start:
Real Time:Live Time:

27-NOV-2002 19:10:58.01
0 16:40:04.000 16:40:04.00

Pk It Energy

10
2 0

0

Qs 0
50

3947.27
4573.98
4912.14
5299.61
5872.35

Area

2
9
6
13
14

Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0 91.53
0 4.48
0310.81
0 5.72
0 3.05

148.00
357.50
472.00
604.50
803 .00

98 101 3.33E-05 70.7
307 102 I.50E-04 33.3
408 129 1.00E-04 40.8
553 104 2.17E-04 27.7
742 123 2.33E-04 26.7

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:49:06.13

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0 3961.27*
0 4642.15*
0 4884.17*
0 5368.23*
0 5804.15*

346
450
349
381

5

0107.75
0 95.38
0235.36
0101.69
0342. 92

151.44
379.83
461.93
627.61
778.57

98 101 3.39E-02
307 102 4.41E-02
408 129 3.42E-02
553 104 3.73E-02
742 123 4.53E-04

5.4
4.7
5.4
5.1

58.9

Flag: "*to = Peak area was modified by background subtraction

0

00248



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:49:08

Disfiguration :MCA0:[AMSCOUN
lyses by :ROIPEAK V1.2,
le title : SPIKE

Sample date : 5-DEC-2002 00
Sample ID :01
Sample type : TH
Detector name : 012
Elapsed live time: 0 02:50:04.00
Energy tolerance : 100.00 keV
Errors propagated: Yes
Efficiency type : Average value
Abundance limit : 75.00

T]00000125$1
PEAKEFF V2.2,ENBACK V1.6,N:

:00:00 Acquisition date :
Sample quantity :
Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

ED V3.3

5-DEC-2002 08:27:56
1.0000 gram

0 02:50:04.00 0.0!
8.00
3.00 %

Peak Energy

%

Post-NID Peak Search Report

It Energy Area :FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

3961.27*
4642.15*
4884.17*
5368.23*
5804.15*

346107.75 151.44
450 95.38 379.83
349235.36 461.93
381101.69 627.61

5342.92 778.57

98 101 10.8
307 102 9.4
408 129 10.7
553 104 10.3
742 123117.8

TH-232
TH-230
TH229
TH-228
TH-227

4.61
6.01
4. 67
5.08

6.410E-02

0102X 9



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 11:50:01

Spectral File: ND AMS ARCHIVE R:R 0211141A-TH$02_TH.CNF
******* ********* **** **** ******* ***** ******* ***** ************ *** ****** *.* ******* *

. *

BATCH ID: 0211141A-TH
SAMPLE DATE: 5-DEC-2002 00:00
SAMPLE TITLE: BLANK
ACQ DATE: 5-DEC-2002 08:28
ELAPSED LIVE TIME: 10204.
TRACER ID: TH-18A
LAMBDA VALUE: 453.
TRACER DPM AT SAMPLE DATE: 10.191
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 07:57
BKG FILENAME: B_013_27NOV02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 02
ALIQUOT: 1.OOOE+00 gram
DETECTOR NUMBER: 013
AVERAGE EFFICIENCY: 21.47%
RECOVERY: 80.09%
TRACER FWHM (kev): 70.55
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 07:57
BKG ELAPSED TIME: 60001.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

@ 227 5850.0

TH-228 5400.0

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

7.201E-02

TPU/ERROR
2-SIGMA

7.343E-02

1.195E-02

MDC
pCi/ gram

9.527E-02

1. 078E-01

4.49 0.51

-0.85 0.85

97.5

99.9 -1.311E-02

TH229 4872.0 296.66 0.34 99.5 4.591E+00 7. llE-01 8.390E-02

TH-230 4672.0

TH-232 3997.0

6.15 0.85 99.8 9.488E-02

-7.857E-03

8.413E-02

9.176E-03

1.080E-01

9.288E-02-0.51 0.51 100.0

Analys '

, Rz/fV¼

/a-t-az
Date

Date
_ - _s , E
Reviewer 677Ij9

002 5



Spect( : DKAiOO:(ALPHA.A
Title : 013
Sample Title: BLANK
Start Time: 5-DEC-2002 08:20:
Real Time : 0 02:50:04.00
Live Time : 0 02:50:04.00

LUSR.ARCHIVE.R] f i4i2A-TH$02TTH.,CNF:i

Sample
Sample
Sample

Time:
ID
Type:

5-DEC-2002 00:00:
02
TH

Energy
Energy
Energy

Offset:
Slope :
Quad

3. 42799E+03
2.96504E+00
-i.51325E-04

±0 _

0)
4)

0
U

CJT

5

0

I
i.

:I

I

. . ... .. .. .. .

5000
Energy (keV)

1:

. . . . . . . ..

. . .. . . . . . ..

I I I11I fill
I ,. . ... . . ..

- - -3500 4000 4500 55UU bUUU



Charnel Contents for NDjAMS ARCHIVE R:R 021 1141A-TH$02-TH

*et

15:
29:
43:
57:
71:
85:
99:

*113:
127:
141:
155:
169:
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197:
211:
225:
239:
253:
267:
281:
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323:
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365:
379:
393:
407:
421:

435:
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519:
533:
547:
561:
575:
589:
603:
617:
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645:
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715:
729:
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771:
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799:-
813:
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855:
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*967:
981:
995:
1009:
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0
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Eberline Services
Oak Ridge Laboratory

oss Sample Counts Within Peak Regions

'-tector ID: 13 Acquii
Live Time: 0 02:50:04.00
Batch Id: 0211141A-TH
Sample Type: TH

Generated:

3ition Start:
Real Time:
Sample Id:

5-DEC-2002 11:49:52.22

5-DEC-2002 08:28:13.01
0 02:50:04.00
02

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0 3949.52
0 4668.90
0 4894.51
0 5299.63
0 5795.03

0
7

297
0
5

0 0.00 177.50
0174.94 427.86
0 70.55 507.76
0 0.00 653.00
0148.25 833.80

126 104 0.OOE+00
342 107 6.86E-04
448 134 2.91E-02
599 109 0.OOE+00
799 130 4.90E-04

0. 0
37.8
5.8
0.0

44. 7

Background Counts Within Peak Regions Generated: 5-DEC-2002 11:49:58.24

Acquisition Start:
Real Time:

27-NOV-2002 19:11:01.01
0 16:40:01.00Live Time: 0 16:40:01.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0

3946.96
4573.71
4912.00
5298.71
5875.39

3
5
2
5
3

0 83.10
0154.32
0106.84
0198.84
0225.55

177.50
395.00
514.50
653.00
863.50

126 104 5.OOE-05 57.7
342 107 8.33E-05 44.7
448 134 3.33E-05 70.7
599 109 8.33E-05 44.7
799 130 5.OOE-05 57.7

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:49:58.76

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

3949.52*
4668.90*
4894.51*
5299.63*
5795.03*

-1
6

297
-1
4

0 0.00
0174.94
0 70.55
0 0.00
0148.25

177.50
427.86
507.76
653.00
833.80

126 104-5.OOE-05
342 107 6.03E-04
448 134 2.91E-02
599 109-8.33E-05
799 130 4.40E-04

57.7
43.5
5.8

44.7
50.2

Flag: 11*11 = Peak area was modified by background subtraction

00253a



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:49:59

dS figuration
_ lyses by
Sample title
Sample date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.21ENBACK V1.6,NID V3.3
BLANK
5-DEC-2002 00:00:00 Acquisition date : 5-DEC-:
02 Sample quantity : 1.0000
TH Sample geometry :
013 Detector geometry:
0 02:50:04.00 Elapsed real time: 0 02:51

100.00 keV Half life ratio : 8.(
Yes Systematic Error : 3.(
Average value Efficiencies at : Peak Ei

0
2002 08:28:13
gram

0:04.00
00
)0 %
nergy

0.0%

75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
*00 0

3949.52*
4668.90*
4894.51*
5299.63*
5795.03*

-1. 0.00
6174. 94

297 70.55
-1 0.00
4148.25

177.50
427.86
507.76
653.00
833. 80

126 104115.5
342 107 86.9
448 134 11.6
599 109 89.4
799 130100.5

TH-232
TH-230
TH229
TH-228
TH-227

-6.293E-03
7.599E-02
3.68

-1.050E-02
5.767E-02

0

00254



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 11:51:43

Spectral File: NDAMSARCHIVE S:S_0211141A-TH$03 TH.CNF

*

BATCH ID: 0211141A-TH * SAMPLE ID: 03
SAMPLE DATE: 25-NOV-2002 00:00 * ALIQUOT: 1.003E+00 gram
SAMPLE TITLE: VA-02-0176 * DETECTOR NUMBER: 014
ACQ DATE: 5-DEC-2002 08:28 * AVERAGE EFFICIENCY: 21.54%
ELAPSED LIVE TIME: 10202. * RECOVERY: 82.85%
TRACER ID: TH-18A * TRACER FWHM (kev): 192.66
LAMBDA VALUE: 453. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.191 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 27-NOV-2002 07:58 * EFF CAL DATE: 27-NOV-2002 07:58
BKG FILENAME: B 014 27NOV02 * BKG ELAPSED TIME: 60006.

*** ****** ********************* ** **************** ************ *********.* ******** *

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pci/ gram

* 227 5850.0 1.64 1.36 97.5 3.658E-02 8.044E-02 1.234E-01

.-228 5400.0 1.77 3.23 99.9 2.646E-02 7.060E-02 1.638E-01

TH229 4872.0 307.81 1.19 99.5 4.575E+00 7.020E-01 1.157E-01

TH-230 4672.0 13.66 0.34 99.8 2.024E-01 1.165E-01 8.033E-02

TH-232 3997.0 0.66 0.34 100.0 9.761E-03 3.047E-02 8.019E-02

* Tracer FWHM > 80.0 Kev

rAz
> kJ /2- 5 -ot

Analys ..Date

Reviewer Date

00255



Spectru@ : OKAI0O: [ALPHAi,ALUSR.ARCHIVE.SJs_..14jA-TH$03...TH.CNF;i 0
Title : 014
Sample Title: VA-02-0176
Start Time: 5-DEC-2002 08:28:
Real Time : 0 02:50:02.00
Live Time : 0 02i 50:02.00

Sample Time: 25-NOV-2002 00:00
Sample
Sample

ID : 03
Type: TH

Energy
Energy
Energy

Offset:
Slope :
Quad

3.50997E+03
3.07i23E+00
-1.84538E-04

10

5 _.............

I

. . . . . . . . . I .

. . . . . . . . . .

. . . .

Ii

II I�0 .

4000 4500 5000 5500
Energy (keV)

0 0D 10-



Channel Contents for ND AM4SARCHIVES:S-0211141A-TH$03-TH
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Eberline Services
Oak Ridge Laboratory

U oss Sample Counts Within Peak Regions
Detector ID: 14 Acquii
Live Time: 0 02:50:02.00
Batch Id: 0211141A-TH -
Sample Type: TH

Generated: 5-DEC-2002 11:50:44.0Q

sition Start: 5-DEC-2002 08:28:31.01
Real Time: 0 02:50:02.00
Sample Id: 03

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4071.84
4620.23
4904.35
5165.69
5802.54

1
14

309
5
3

0 3.07 185.00
0 61.42 369.71
0192.66 .467.12
0 3.07 557.80.
0 79.85 783.33

95
303
406
552
747

100 9.80E-05100.0
103 1.37E-03 26.7
130 3.03E-02 5.7
107 4.90E-04 44.7
127 2.94E-04 57.7

5-DEC-2002 11:51:39.38Background Counts Within Peak Regions Generated:

Acquisition Start:
Real Time:Live Time:

27-NOV-2002 19:11:04.01
0 16:40:06.000 16:40:06.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

2

5

0 3952.63
0 4573.05
0 4912.49
0 5299.41
0 5878.94

2
2
7

19
8

0100.14 144.50
0 42.48 354.00
0251.87 470.50
0 0.00 605.00
0 3.03 810.00

95
303
406
552
747

100 3.33E-05 70.7
103 3.33E-05 70.7
130 1.17E-04 37.8
107 3.17E-04 22.9
127 1.33E-04 35.4

5-DEC-2002 11:51:40.08Net Sample Counts Within Peak Regions Generated:

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4071.84*
4620.23*
4904.35*
5165.69*
5802.54*

1
14

308
2
2

0 3.07
0 61.42
0192.66
0 3.07
0 79.85

185.00
369.71
467.12
557, 80
783.33

95 100 6.47E-05155.8
303 103 1.34E-03 27.4
406 130 3.02E-02 5.7
552 107 1.73E-04133.1
747 127 1.61E-04109.6

Flag: 'i*" = Peak area was modified by background subtraction

00258



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:51:41

figuration.
1se by
le title

Suple date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO: [AMSCOUNTI 00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VA-02-0176
25-NOV-2002 00:00:00 Acquisition date : 5-DEC-;
03 Sample quantity : 1.0035
TH Sample geometry :
014 Detector aeometrv:

2002 08:28:31
gram

0 02:50:02.00
100.00 keV

Yes
Average value

75.00

Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

0 02:50:02.00
8.00
3.00 %

Peak Energy

0.0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4071.84*
4620.23*
4904.35*
5165.69*
5802.54*

1 3.07
14 61.42

308192.66
2 3.07
2 79.85

185.00
369.71
467. 12

* 557.80
783.33

95 100311.7
303 103 54.9
406 130 11.4
552 107266.2
747 127219.2

TH-232
TH-230
TH229
TH-228
TH-227

8. 087E-03
0. 168
3.79

2. 192E-02
3. 030E-02

00O25 9



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 11:52:14 (2

*******************************************************************************

Spectral File: ND_AMS_ARCHIVES:S_0211141A-TH$04_TH.CNF

*

BATCH ID: 0211141A-TH
SAMPLE DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 5-DEC-2002 08:28
ELAPSED LIVE TIME: 10206.
TRACER ID: TH-18A
LAMBDA VALUE: 453.
TRACER DPM AT SAMPLE DATE: 10.196
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 07:58
BKG FILENAME: B 016_27NOV02

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: -04
ALIQUOT: 1.003E+00 gram
DETECTOR NUMBER: 016
AVERAGE EFFICIENCY: 21.30%
RECOVERY: 97.25%
TRACER FWHM (kev): 163.78
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 07:58
BKG ELAPSED TIME: 60004.

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

*-227 5850.0

TH-228 5400.0

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

8.587E-02

TPU/ERROR
2-SIGMA

9.723E-02

2.791E-02

- MDC
pCi/ gram

1.106E-01

9.443E-02

4.47 1.53

-0.02 1.02

97.5

99.9 -2.645E-04

TH229 4872.0 357.49 0.51 99.5 4.577E+00 6.743E-01 7.722E-02

TH-230 4672.0

TH-232 3997.0

20.66 0.34 99.8 2.637E-01

1.905E-03

1.253E-01

2.726E-02

6. 921E-02

8. 916E-020.15 0.85 100.0

*******************************************************************************

** Tracer FWHM > 80.0 Key *

Analyst 0

Reviewer g P 1

/a te o?
Date

{/2/S/10
Date

00280



spectifj : DKAiOO:EALPHA.ALUSR.ARCHIVE.S]S(9t±41A-THtO4-TH.CNF;i
Title : 016
Sample Title: VA-02-0i76
Start Time: 5-DEC-2002 08:28: Sample Time: 25-NOV-2002 00:00 Energy
Real Time : 0 02:50:06.00 Sample ID : 04 Energy
Live Time : 0 02:50:06.00 Sample Tvye: TH Energy

t9
Offset:
Slope :

' Quad

3.5i537E+03
3.02949E+00
-±. i9O2OE-04

±0

0)

:3
0
U

5

: I

. . . . . . I. ..* -

I 1111111I0
4000 4500 5000 5500 6000

Energy (keV)



Channel Contents for ND AMSARCHIVE S:S 0211141A-THS04_TH

* .e: 10206 10206 0 0 0 0 0 0 0 0 0 0 0

15: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

29: 0 0 0 0 0 1 0 -0 0 0 0 0 0 0

43: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

57: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

71: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

85: 0 0 0 1 0 0 0 0 0 0 0 0 0 0

99: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

113: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

127: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

141: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

155: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

169: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

183: 0 0 0 0 0 0 1 0 0 0 0 0 0 0

197: 0 0 0 0 0 0 0 0 0 0 0 1 0 0

211: 0 0 0 1 0 1 0 0 1 0 0 0 0 0

225: 1 0 0 0 0 0 0 1 0 0 0 0 0 0

239: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

253: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

267: 0 0 0 0 0 0 0 1 0 0 0 0 0 0

281: 0 0 0 0 0 0 0 1 0 0 0 0 0 0

295: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

309: 0. 0 1 0 0 1 0 0 0 0 0 1 0 0

323: 0 0 0 0 0 0 0 0 0 0 1 0 0 0

337: 0 0 0 0 0 0 0 0 0 1 0 0 0 0

351: 0 0 0 1 0 0 0 0 0 0 0 1 0 0

365: 0 1 0 0 0 0 0 0 0 1 0 0 0 1

379: 1 0 0 0 0 0 0 1 1 1 0 0 0 1

393: 1 0 0 0 0 1 1 0 1 0 1 0 0 1

407: 1 0 0 1 1 1 1 2 0 0 1 0 1 3

421: 1 3 1 4 1 3 4 3 0 2 3 2 2 3

435: 4 1 3 1 1 5 3 3 6 7 6 6 4 605 11 12 7 5 2 7 7 6 6 6 1 6 8

_:6 4 5 4 3 4 4 4 5 4 3 4 3 ty

_:2 2 8 3 2 3 3 2 -3 4 3 ° 1 V

491: 3 3 1 2 3 1 8 0 5 2 1 4 2 0

505: 2 3 0 0 0 3 0 0 1 1 3 2 2 0

519: 0 0 2 3 3 0 2 3 0 3 0 1 2 2

533: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

547: 0 1 0 0 0 0 0 0 0 0 0 0 0 0

561: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

575: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

589: 0 0 0 0 0 0 1 0 0 0 0 0 0 0

603: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

617: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

631: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

645: 0 0 0 0 0 0 0 0 0 0 0 0 0 1

659: 0 0 0 0 0 1 0 0 0 0 0 0 0 0

673: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

687: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

701: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

715: 0 0 0 0 0 0 0 0 0 0 1 0 0 0

729: 0 0 1 0 1 0 0 0 0 0 0 0 0 0

743: 0 0 0 0 0 2 0 0 0 0 0 0 0 0

757: 0 0 0 0 1 0 0 0 0 0 0 0 0 0

771: 0 0 0 0 1 0 0 0 0 0 0 0 0 0

785: 0 0 0 0 0 0 0 0 0 0 0 0 1 0

799: 0 0 0 0 0 0 0 0 0 1 0 0 0 0

813: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

827: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

841: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

855: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

869: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

883: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

897: 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0

911: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 00 0 0 0

0 0 1 0 0 2 0 0 0 0 0 0 0

* O 0 0 0 0 0 0 0 0 0 0

967: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

981: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

995: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1009: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1023: 0 0 OO26-



Eberline Services
Oak Ridge Laboratory

ross Sample Counts Within Peak Regions

tector ID: 16 Acquit
flve Time: 0 02:50:06.00
Batch Id: 0211141A-TH
Sample Type: TH

Generated: 5-DEC-2002 11:52:06.17

Aition Start:
Real Time:
Sample Id:

5-DEC-2002 08:28:51.01
0 02:50:06.00
04

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4083.69
4622.79
4899.28
5275.78
5785.58

1
21

358
1
6

0 3.03
0 0.00
0163.78
0 3.03
0 3.03

189.00
370.95
465.32
595.00
772 . 83

94
304
406
552
743

101 9.80E-05100.0
103 2.06E-03 21.8
129 3.51E-02 5.3
104 9.80E-05100.0
124 5.88E-04 40.8

Background Counts Within Peak Regions Generated: 5-DEC-2002 11:52:11.34

Acquisition Start:
Real Time:

27-NOV-2002 19:11:07.01
0 16:40:04.00Live Time: 0 16:40:04.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0

3948. 83
4574.43
4911.08
5298.07
5872.99

5
2
3
6
9

0275.03
0 42.31
0205.52
0241.79
0 3.02

144.00
355.00
470.00
603.50
804.50

94 101 8.33E-05 44.7
304 103 3.33E-05 70.7
406 129 5.OOE-05 57.7
552 104 1.OOE-04 40.8
743 124 1.50E-04 33.3

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:52:11.78

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4083.69*
4622.79*
4899.28*
5275.78*
5785.58*

0
21

357
0
4

0 3.03
0. 0.00
0163.78
0 3.03
0 3.03

189.00
370.95
465.32
595.00
772.83

94 101 1.47E-05715.4
304 103 2.02E-03 22.2
406 129 3.50E-02 5.3
552 104-2.01E-06*****
743 124 4.38E-04 56.0

Flag: "*"I = Peak area was modified by background subtraction

01263



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:52:12

nfiguration : MCAO:[AMSCOUNT]00000125$1
lyses by . ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Srnple title : VA-02-017,6
Sample date :25-NOV-2002 00:00:00 Acquisition date : 5-DEC-:
Sample ID : 04 Sample quantity : 1.0035
Sample type :TH Sample geometry :
Detector name : 016 -Detector geometry:
Elapsed live time: 0 02:50:06.00 Elapsed real time: 0 02:51
Energy tolerance : 100.00 keV Half life ratio : 8.l
Errors propagated: Yes Systematic Error : 3.'
Efficiency type : Average value Efficiencies at : Peak E]
Abundance limit : 75.00

2002 08:28:51
gram

0:06.00
00
00 %
rnergy

0.0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4083.69*
4622.79*
4899.28*
5275.78*
5785.58*

0 3.03 189.00
21 0.00 370.95
357163.78 465.32

0 3.03 595.00
4 3.03 772.83

94 101*****
304 103 44.4
406 129 10.6
552 104*****
743 124112.0

TH-232
TH-230
TH229
TH-228
TH-227

1.853E-03
0.256
4.45

-2.572E-04
8.351E-02

00264



SECTION X

ANALYTICAL DATA (ISOTOPIC PLUTONIUM)
PU-2381239/240

f 0 "L U5



coernne .;- s
Oak Rld ratory
Analysis

Work Order

Analysis Code

Run

Date Received

02-1
PRuM
Run 2

Printed: 1211129_4 AMW of 3

* I

Pulso

11/2612002
Lab Deadline 12/5/2002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCI

Aliquot Units g

Matrix OS

Method EML Pu-02 Modified

Instrument Type Alpha Spectroscopy

Radiometric Tracer Pu242

Radiometric Sol# Pu-15 10/01

Tracer Act (dprn/g) 8.533

Carrier

Internal Sample Client Login Sample Semple
Fraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.0000E+00

02 MBL BLANK 11/26/02 00:00 1.OOOOE+00

03 DUP VA-02-0176 89 11/25/02 12:00 1 .0036E+00

04 DO VA-02-0176 89 11/25/02 12:00 1.0036E+00

05 TRG Process Blank 11/26/02 00:00 1.OOOOE+00

Carrier Conc (mg/ml)

* SAFI is cIor Gross Alpha and all other radionucides. SAF2 is used for Gross Beta only. ** rN mass exceeded the calibration curve range. Results should be qualified as approprl



Eberline !ices
Oak R ,oratory
Ana lye Jt

02r I

Run 2

Printed: 121112924AM

2 f 3

Intemdal Sample Tracer Tracer Totdl Redfornetric Radlometric Grav Carrier Grav Filter Grav, Filter Grav Filter .Grev Mean SAF SAFFraction Desc Aliquot (g) ACTr(dpm) Tracer (pCD % Rec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 1 2
01 LCS 0.9803 8.4

02 MBL 0.9793 8.4L

03 DUP 0.9753 8.3

04 DO 0.9744 8.3

05 TRG 0.0000 0.0

C. .

C.

r. 
... .

_ _ _ _ __ _ _ _ _ _ _ _

* SAF1 Is used for Gross Alpha and all other radionucides. SAF2 Is used for Gross Beta only. Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberilne"[ces
Oak RId~ortory
AnalysisW11111t

02#1

Run 2

Prfinted: 12M11 9 24 AM

Infernat Sample Rough Prep Rough Prep Prep Prep Sep to Sep to Sep f Sep tiFraction Daec Date By Date BY DateMme By Datemme By
01 LCS 12/06.02 13:24 JBARNARD 12/11/02 05:24 TSMITH
02 MBL 12/06/02 13:24 JBARNARD 12/11/02 05:24 TSMITH
03 DUP 12/06/02 13:24 JBARNARD 12/11/02 05:24 TSMITH
04 DO 12/06/02 13:24 JBARNARD 12/11/02 05:24 TSMITH
05 TRG 12/06/02 13:24 JBARNARD 12/11/02 05:24 TSMITH

* SAFI IOl I for Gross Alpha and all other radlonuclides. SAF2 Is used for Gross Beta only. C al mass exceeded the calibration curve range. Results should be qualified as approkQ



Eberli ~ices
Oak F&Saboratory

Preliminary Data Repo palytical Calculations
Work Order: 01Ž- t1 41 -PulSO-2

Printed: 12/12/2002OM AM
Cw of 3

Lrabf SamleClen Atltt Resuts Eor Esimt MDA LCS LCS ILCS RPD MOIA Blank
FrcinI ocac Identification Units IIKnown 

%R Flog Flag Flag Flag1 PU-238 - LCS L CS PClIg 4.i3E+00 8.10E-01 8.63E-02 4.85E+00 85.11 OK OKI
.02 PU-238 MBL BLANK pCI~g -5.01 E-03 7.13E-03 7.98E-02 OK OK
03 PU-238 OUP VA-02-0176 pCl/g 9.46E-03 4.42E-02 1.20E-01 INV OK
04, PU-238 DO VA.02-0176 pClig *8.03E-03 9.37E-03 9.49E-02 OK
05 PU-238, TRG Process Blank pClIg 3.96E-03 2.62E.02 8.1 OE-02 OK -



.Eberline wices
Oak Rid~boratory

Preliminary. Data Report Malytical Calculations
Work Order: 02371 41 -Pu-ISO-2

Printed: 121122002M AM
PaW, of 3

Lob I Nucide Sample Sample Sample Radlometric Gray Mean SAF Sep tO Sep tII
Fraction jDesc Date Aliquot % Roe % Roe % Re Datelmme DateIrome
01 PU-238 LCS 11126102 00:00 1.00E+00 95.66 1211112002 5:24

02 PU-238 MBL 11126102 00:00 1.OOE+00 92.98 1211112002 5:24

03 PU-238 DUP 11125102 12:00 1.00E+00 84.63 1211112002 5:24 .

04 PU.238 DO 11125/02 12:00 i.00E+00 78.37 1211112002 5:24

05 PU-238 TRG 11126102 00:00 1.OOE.00 100.00 12M12002 5:24

iNi C0 0 C.)



Eberline,41ices
Oak f V boratory

Preliminary Data Report~ onalytical Calculations
Work Order: C 141rPuISO-2

Printed: 121/02MAM
of3

Lab 30mple counting I Halilite DCoutntrtr CounFraction Nu____________ Desc Datel~me (days) Deet crir Time j ou s CIM Elf
01 PU-238 LCS 1211 1102 12:1 0 A-.SPec 1 170.17 3.35 Ee02 5.00 E-03 22.5
02 PU-238 MEIL 12111102 12:10 A..Spec 2 170.12 -3.40 E-01 2.00 E.03 19.4
03 PU-238 DUP 12111102 12:10 ASpec 3 170.03 6.40 E-01 5.00 E.03 -- 21.1
04 PU-238 DO 12111102 12:10 A Spec 4 170.05 -5.10 E-01 3.00 E-03 21.4
05 PU-238 TRG 12111102 12:11 . ~ A-.Spec 5 170.05 3.20 E-01 4.00 E.03 21.4



Eberline~~Aces
Oak Rid~aboratory

Preliminary Data Report~ftalyticaI Calculations
Work Order: 02W-1 141 -Pu ISO-2

Printed: 121/02WAM
Pd! of3

C44

*9 O
U

q4 la

(U
t

(i

0

0

9o

4,

£1

S

0

C',

-o ucie 3ar1l Client. Aciiy Rsub ro -tnt D LCS LCS LCS RPD) MDA BlankcFraction I u il eD esc Identification U nits R e l s i a e M A K now n % R Flag Flag Flag Flag01 PU-239 LCS LCS pCIIg 5.09E+00 9.69E.0i 3.341E.02 5.89E+00 86.40 OK OK
02 PU.239 MBL BLANK pCIIg 0.00E+00 0.OOE+00 3.99E-02 OK OK
03 PU-2391 DUP VA-02.0176 pCI/g 0.002+00 01.00E+00 4.01 E-021 OK OK
04 PU-239 DO VA-02-0176 P01lg 2.88E.02 4.51-02 7.28E202 OK
05 PU-239 TRG Process Blank pClIg 3.71 E-02 4.30E.02 3.36E-02 -- OK

0) C) 0



Eberlin p4Wces
Oak RIU Naboratory

Preliminary Data Repo;Pialytlcal Calculations
Work Order: 01-TI141 4-PUISO-2

Printed: 12112t2002AW AM
. fumof 3

"b~o Ncde jSample Sample Sample RadlometrIc Grav mean I Sp to Sep ti-. :ato Nuld Doec Date Aliquot %.Roe % Rce % Roe SAP Date/Time vatemTme
0 1 PU-239 LCS 11126/02 00:00 1.005+00 95.66 12/111/2002 5:24

02 PU-239 MBL 11126102 00:00 1.00E+00 92.98 -1211112002 5:24

03 PU-1239 oUP 1250120 .E0084.63 
1211025:2404 PU-239 DO 11125102 12:00 1.00E+00 78.37 1211112002 5:24

05 PU-239 TRG 11/26/02 00:00 1.00E.00 100.00 - . --- 12/11/2002 5:24-

rCN)



Lrin IIIIU
Oak Rid brtory

aIVIIIsIniIasy mow mt p..

Work Order: 02 . 1, 1-PuISO-2 Pa~wor j

Lob Sample Counting HallIfft Count S kgFrcin Nuclide j ecOt~rm dy)Detect Caftier Ti. Counts CPM

01 PU-239 LCS i2111/02 12:10 A..Spec 1 170.17 4.13 E402 0.00 E+00 22.5

02 PU-239 MBL 12111102 12:10 A.Spec 2 170.12 0.00 E+00 0.00 E+00 1 9.4

03 PU-239 DUP 12111102 12:10 A.Spec 3 IT17.03 0.00 E400 0.00 E+00 21A

04 PU-239 -DO 121102 12:10 A.Spec 4 170.05 1 .83 E+00 1.00 E-03 21.4

05 PU-239 TRG 12/11/02 12:11 A.Spec - .- 5 170.08 3.00+E+00 0.00 E+00 21.4

... - - - ...-..-.-. 
.-.-. -.-.....

C C)



Coupbom Report
Clif4fj ratek

02-11141-Ptif (pCi/g) in OS
Tracer 1 AW-15 10/01

Printed: 12/y_:24AM
UP'1of 1

Internal Sample Cllient Sample Sample Tracer Tracer Radlometric Radlometric SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT(dpm) Tracer (pCI) % Rec 1* 2-

01 LCS LCS 11126/02 00:00 1.0000 0.9803 8.3649
02 MBL BLANK 11126/02 00:00 1.0000 0.9793 8.3564
03 DUP VA-02-0176 11125(02 12:00 1.0036 0.9753 8.3222
04 DO VA-02-0176 11(25/02 12:00 1.0036 0.9744 8.3146
05 TRG Process Blank 11/26/02 00:00 1.0000 0.0000 0.0000



EberlinesiAces
Oak Ridoratory

_W
I Irfr AMl-6 f

Spike and T Worksheet 1 Of i
Printed: 1216W:24 PM

Analysis Code Date Technician I Technician Initials I Witness Initials I
PulSO 12/612002 13:23 JBARNARD I N A I'E,"' " - ", '100 0 P q 1", ;!:�W -, I ":!!,�.".-:��,:�;,����P-.�S.,..,.�.�.-.�..-.":�,,;:'.--'��'..'�i-",..,.,!."'.'.-:.�-..0 ?! '. ", F '' " ;7?" P � W ��

isotope Sol 1 Activity Solution Approx Volume Volume Volume Volume Knowndpm/f Date Addition Used (iml - Used (ml) Used (ml) Used (ml) pCI
Error

Estimate
Added

PCI
Error

EstImate
Known Error

PCI I Estimate
Added

PCI
Error

EstimatePu-238 Pu-1 108.405 12V612002 0.10C
Pu-239 Pu-2 130.935 12/6/2002 0.10(

4.85 0.136 0.00 0.000 0.00 0.000 0.00 0.000

5.89 0.183 0.00 0.000 0.00 0.000 0.00 0.000

2g1 .. Of. e .. .I
traction Isotope Sol # Activity Solution Volume Approx

dpmnmi Dte Used (ml I) Addition Tracer I LCS
01 Pu242 Pu-15 10/01 8.533 12/6/2002

02 Pu242 Pu-15 10/01 8.533 12V6/2002

03 Pu242 Pu-15 10/01 8.533 12/8/2002

04 Pu242 Pu-IS 1O 8.533 12/6/2002

04 Pu242 Pu-15 10/01 8.533 1216/2002

.9

1.2900

1.2900

1.2900

1.2900

1.2900

I.

i 0994 *

0.0999 9

o. 979 3 .
01.975S 9
0.'9744 9

Matrix Spike

. .

-. 4
a)

Version 2.0 08/99

: 1 0 Q
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et

Eberline Services - Oak Ridge
Version 2.0 811999 Aliquot Worksheet Printed: 12/6/2002 1:22 PM

Page 1 of I

Work Order Run

_E
Analysis Code Aliquot Units I Lab Deadline Technician

PulSO I grams 12/5/2002 JBARNARD
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Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
11-DEC-2002 18:04:14 0'

*********** *********** **** ********** ************ *********** ******** ** *.*** ***** *

Spectral File: ND AMS-ARCHIVEC:C_0211141B-PU$01_PU.CNF
*.******************* *.*************** ******** ** ******* **** ** ************ ******** *

*

BATCH ID: 0211141B-PU
SAMPLE DATE: l1-DEC-2002 00:00
SAMPLE TITLE: SPIKE
ACQ DATE: 11-DEC-2002 12:10
ELAPSED LIVE TIME: 10210.
TRACER ID: PU-15
LAMBDA VALUE: 980.
TRACER DPM AT SAMPLE DATE: 8.365
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 6-DEC-2002 04:14
BKG FILENAME: B_001_6DEC02

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIEIN
RECOVERY:
TRACER FWHM (kev
ROI TYPE:
CONFIDENCE FACTC
LLD CONSTANT:
EFF CAL DATE:
BKG ELAPSED TIME

1.OOOE+00
01

gram
001

rCY: 22.47%
95.66%

r) : 25.11
STANDARD

)R: 4.65
2.71

6-DEC-2002 04:14
60006.

*

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

* 236 5755.0

PU-238 5487.1

PU-239 5147.7

NET
AREA

BKG %ABN

1.64 1.36 100.0

ACTIVITY
pCi/ gram

2.019E-02

4.131E+00

5.091E+00

TPU/ERROR
2-SIGMA

4.441E-02

8.104E-01

9.686E-01

MDC
pCi/ gram

1.002E-01

8.628E-02

3.341E-02

335.15 0.85

413.00 0.00

99.9

99.9

PU242 4890.7 305.98 1.02 100.0 3. 768E+00 5.319E-01 9.123E-02

PU-244 4580.6 3.66 0.34 99.9 4.511E-02 5.020E-02 6.-684E-02

*********************************************

622k/wv 6VI{-L
Analyst

Re iewer

/a//t /e a
Date

Date

00 2'i8



Spect DKAIOO: [ALPHA.ALUSRARCHIVE.C]Ctfi41EB-PU$01PU.CNF:I
Title : 001
Sample Title: SPIKE
Start Time: 1i-DEC-2002 12:10 Sample Time: il-OEC-2002 00:00 Energy
Real Time : 0 02:50:10.00 Sample ID : 01 EnergyLive Time : 0 02:50:10.00 Samnle Tvnye P11 Fn*rv

Offset:
Slope :
Quad :

3.47127E+03
3.10600E+00
-1.63302E-04. I I - . ._
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Channel Contents for ND AM4SARCHIVEC:C-0211141B-PUS01-PU

Channel
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Eberline Services
Oak Ridge Laboratory

oss Sample Counts Within Peak Regions

ector ID: 1 Acquii
e Time: 0 02:50:10.00

Batch Id: 0211141B-PU
Sample Type: PU

Generated: 11-DEC-2002 18:04:09.67

sition Start:
Real Time:
Sample Id:

ll-DEC-2002 12:10:02.01
0 02:50:10.00
01

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4543.60
4896.22
5149.47
5480.59
5692.70

4
307
413
336

3

0 86.97 351.75
0 25.11 470.41
0 37.18 556.60
0 45.11 670.56
0111.82 744.33

321
414
495
638
729

51 3.92E-04
74 3.01E-02
78 4.05E-02
75 3.29E-02
66 2.94E-04

50. 0
5.7
4.9
5.5

57. 7

Background Counts Within Peak Regions Generated: 11-DEC-2002 18:04:11.81

Acquisition Start:
Real Time:

6-DEC-2002 15:42:26.01
0 16:40:06.00Live Time: 0 16:40:06.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0

4526.70
4836.83
5081.38
5494.70
5745. 12

2
6
.0
5
8

0 5.73
0180.42
0 0.00
0 0.00
0 10.42

346.00
450.50
533.50
675.00
761. 50

321
414
495
638
729

51 3.33E-05 70.7
74 1.00E-04 40.8
78 0.OOE+00 0.0
75 8.33E-05 44.7
66 1.33E-04 35.4

Net Sample Counts Within Peak Regions Generated: 11-DEC-2002 18:04:12.15

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0 4543.60*
0 4896.22*
0 5149.47*
0 5480.59*
0 5692.70*

4
306
413
335

2

0 86.97
0 25.11
0 37.18
0 45.11
0111. 82

351.75
470.41
556.60
670.56
744.33

321
414
495
638
729

51 3.58E-04 55.0
74 3.OOE-02 5.7
78 4.05E-02 4.9
75 3.28E-02 5.5
66 1.61E-04109.7

Flag: 11*11 = Peak area was modified by background subtraction

00281



VMS Nuclide Identification Report V3.0 Generated l1-DEC-2002 18:04:130figuration
lyses by

inple title
Sample date
Sample ID
Sample type
Detector name
Elapsed live time
Energy tolerance
Errors propagated
Efficiency type
Abundance limit

: MCAO:[AMSCOUNT]00000125$1
: ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
: SPIKE
: 11-DEC-2002 00:00:00 Acquisition date : 11-DEC
: 01 Sample quantity : 1.0000
: PU Sample geometry :
: 001 Detector geometry:
: 0 02:50:10.00 Elapsed real time: 0 02:51

-100.00 keV Half life ratio : 8.1

0
-2002 12:10:02
gram.

D:10.00
DO

0.0%

: Yes
: Average value
: 75.00

Systematic Error :
Efficiencies at :

3.00 %
Peak Energy

Post-NID Peak Search Report

Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4543.60*
4896.22*
5149.47*
5480.59*
5692. 70*

4 86.97 351.75
306 25.11 470.41
413 37.18 556.60
335 45.11 670.56

2111.82 744.33

321
414
495
638
729

51110. 1
74 11.5
78 9.8
75 10.9
66219.4

PU-244
PU242
PU-239
PU-238
PU-236

4.316E-02
3.60
4.87
3.95

1. 931E-02

Qn

00282



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
11-DEC-2002 18:04:33

*******************************************************************
Spectral File: ND_AMS_ARCHIVE3 R:R_0211141B-PU$02_PUJ.CNF
****************************** ********************* ****************************

BATCH ID: 0211141B-PU
SAMPLE DATE: 11-DEC-2002 00:00
SAMPLE TITLE: BLANK
ACQ DATE: 11-DEC-2002 12:10
ELAPSED LIVE TIME: 10207.
TRACER ID: PU-15
LAMBDA VALUE: 979.
TRACER DPM AT SAMPLE DATE: 8.356
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 6-DEC-2002 04:14
BKG FILENAME: B_002_6DEC02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIEl
RECOVERY:
TRACER FWHM (kei
ROI TYPE:
CONFIDENCE FACTC
LLD CONSTANT:
EFF CAL DATE:
BKG ELAPSED TIME

1. OOOE+C
02

)0 gram
002

19.37%
92.98%
79.86

STANDARD
)R: 4.65

2.71
6-DEC-2002 04:14

60003.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

-236 5755.0

k/238 5487.1

PU-239 5147.7

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

-7.506E-03-0.51 0.51 100.0

-0.34 0.34 99.9

0.00 0.00 99.9

TPU/ERROR
2-SIGMA

8.762E-03

7.133E-03

0.OOOE+00

MDC
pCi/ gram

8. 869E-02

7.981E-02

3.989E-02

-5. 007E-03

0. OOOE+00

PU242 4890.7 256.00 0.00 100.0 3. 764E+00 5. 645E-01 3.985E-02

PU-244 4580.6 3.32 0.68 99. 9 4.886E-02 6. 030E-02 9.634E-02

*******************************************************************************

Analyst

Reviewer G .0 0

/D/at0e
Date

Date

00283



Spectr* : DKAIOO:[ALPHA.ALUSR.ARCHIVE.R]R...@i±41B-PU$02-PU.CNF;1
Title : 002
Sample Title: BLANK
Start Time: II-DEC-2002 12:iO Sample Time: 11-DEC-2002 00:00 Energy
Real Time : 0 02:50:07.00 Sample ID : 02 Energy
Live Time : 0 02:50:07.00 Sample Type: PU Energv

Offset:
Slope :
Quad :

3.48443E+03
3.050i6E+00
-i. 27790E-04.

10
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Channet Contents for ND AMS ARCHIVE R :R-021 1141B-PU$02-PU
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29:
43:
57:
71:
85:
99:
113:
127:
141:
155;.
169:
183:
197:
211:
225:
239:
253:.
267:
281:
295:
309:
323:
337:
351:
365:
379:
393:
407:
421:
435:
449:

505:
519:
533:
547:
561:
575:
589:
603:.
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:

981:
995:
1009:
1023:

10207
0
0
0
0
0
0
0
0O
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

9
12
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10207
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
2
0
0
0
2
5
10
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
10
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
10
1 1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0,
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0,
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2
3
13
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.-
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
10
0
0
0

0
4
7
7
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
1
I
0
2
0
1
3
6
1
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
.0
0.
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

0

12
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0

0
0.
0
.0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
5
¶¶
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
3
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
2
1
5
S
0
0
0
0
0
'0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
5
9
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0*
0-
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
o 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0* 1
0 0
1 1
5 8
9 13
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 .0
0 0
0 0
0 0
0 0
0 0
0 0
o 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

00285

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
1
6
12
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0*
0
0
1
0
0
0
0
0
0
0
0



Eberline Services
Oak Ridge Laboratory

oss Sample Counts Within Peak Regions

ector ID: 2 Acquii
Live Time: 0 02:50:07.00
Batch Id: 0211141B-PU
Sample Type: PU

Generated:

sition Start:
Real Time:
Sample Id:

l1-DEC-2002 18:04:24. Q

1l-DEC-2002 12:10:15.01
0 02:50:07.00
02

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4561.48
4878.35
5082.60
5492.25
5741.59

4
256

0
0
0

0
0
0
0
0

57.95 358.50
79.86 466.10
0.00 536.00
0.00 677.50
0.00 764.50

321
416
497
640
732

52 3.92E-04 50.0
74 2.51E-02 6.3
79 0.OOE+00 0.0
76 0.OOE+00 0.0
66 0.OOE+00 0.0

11-DEC-2002 18:04:31.97Background Counts Within Peak Regions Generated:

Acquisition Start:
Real Time:

6-DEC-2002 15:42:29.01
0 16:40:03.00Live Time: 0 16:40:03.00

Pk It Energy

1 0 4528.82
2 0 4841.94

0 5086.17
0 ° 5495.19

5 0 5743.63

Area Bkgnd FWHM Channel Left

4
0
0
2
3

0104.59
0 0.00
0 0.00
0 9.23
0116.89

346.50
452.50
536.00
677.50
764.50

321
416
497
640
732

Pw Cts/Sec %Err

52 6.67E-05 50.0
74 0.OOE+00 0.0
79 0.OOE+00 0.0
76 3.33E-05 70.7
66 5.OOE-05 57.7

Fit

Net Sample Counts Within Peak Regions Generated: 11-DEC-2002 18:04:32.23

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4561.48*
4878.35*
5082.60*
5492.25*
5741.59*

3
256

0
0

- -1

0
0
0
0
0

57.95
79.86
-0.00
0.00
0.00

358.50
466.10
536.00
677.50
764.50

321
416
497
640
732

52 3.25E-04
74 2.51E-02
79 0.OOE+00
76-3.33E-05
66-5.OOE-05

61. 1
6.3
0. 0

70. 7
57.7

Flag: "*"I = Peak area was modified by background subtraction

002086



VMS Nuclide Identification Report V3.0 Generated 11-DEC-2002 18:04:33

Configuration
^ lyses by

le title
Sample date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
BLANK
11-DEC-2002 00:00:00 Acquisition date : 11-DEC
02 Sample auantitv : 1.0000

-2002 12:10:15
gram

PU
002
0 02:50:07.00

100.00 keV
Yes
Average value

75.00

Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

0 02:50:07.00
8.00
3.00 %

Peak Energy

0. 0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4561.48*
4878.35*
5082.60*
5492.25*
5741.59*

3
256

0
0
-1

57.95
79.86
0. 00
0.00
0. 00

358.50
466.10
536.00
677.50
764.50

321
416
497
640
732

52122.2
74 12.5
79 0.0
76141.4
66115.5

PU-244
PU242
PU-239
PU-238
PU-236

4.543E-02
3.50

0. OOOE+00
-4.656E-03
-6.980E-03

00287



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
11-DEC-2002 18:04:44 0

************* ****************** *** *********************************************

Spectral File: NDAMSARCHIVE_S:S_0211141B-PU$03_PU.CNF
****************************************************************************** *

BATCH ID: 0211141B-PU
SAMPLE DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 11-DEC-2002 12:10
ELAPSED LIVE TIME: 10202.
TRACER ID: PU-15
LAMBDA VALUE: 975.
TRACER DPM AT SAMPLE DATE: 8.322
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 6-DEC-2002 04:14
BKG FILENAME: B_003_6DEC02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIEN
RECOVERY:
TRACER FWHM (kev
ROI TYPE:
CONFIDENCE FACTO
LLD CONSTANT:
EFF CAL DATE:
BKG ELAPSED TIME

1. 004E+C
03

10 gram
003

21.12%
84.63%
64.89

STANDARD
)R: 4.65

2.71
6-DEC-2002 04:14

60000.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

236 5755.0

-238 5487.1

PU-239 5147.7

NET
AREA

BKG %ABN

1.15 0.85 100.0

ACTIVITY
pCi/ gram

1.717E-02

9.459E-03

0.OOOE+00

TPU/ERROR
2-SIGMA

4.382E-02

4.420E-02

0.OOOE+00

MDC
pCi/ gram

1.033E-01 c

1.202E-01

4.005E-02

0.64 1.36

0.00 0.00

99.9

99.9

PU242 4890.7 252.98 1.02 100.0 3.735E+00 5.630E-01 1.094E-01

PU-244 4580.6 2.66 0.34 99.9 3.931E-02 5.213E-02 8.013E-02

0aw)
Analyst

Re iewer

1Dat11Ae
Date

-Date

00288



SpectrtO : DKAIDO: [ALPHA.IALUSR. RCHIVE.SS-_ () 41B-PU$03-PU.CNF; ITitle : 003
Sample Title: VA-02-0i76
Start Time: li-DEC-2002 12:10 Sample Time: 25-NOV-2002 00:00 EnergyReal Time: 0 02:50:02.00 Sample ID : 03 EnergyLive Time : 0 02:50:02.00 Sample Type: PU Energy

r

F

Offset:
Slope :
Quad :

3.48860E+03
3,04822E+00
-1.03874E-04. A,

1 5

10
0)

.4.

C

0
Ci

. .0 . ..............

.

.

.

.

5 _..

0O
3500

-L

. . .

I. . .

H1'

. .

I

. . . . . . . . . . . . . ..

. .. . . . . . . . . . . .

. . . . . . . . . . . . . .

Iiill1I W IAII . 11 I m I I ,, ,, ,, IUE IIIIJ I- I Al ,_ _ _

6000650U4000 4500 5000
Energy (keV)

5500 6000 6500



Channel Contents for _D AMS ARCHIVE S:SO0211141B-PUS03_PU

*et

10202 10202 0 0 0 0 0 0 0 0 0 0 0

15: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

29: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

43: 0 0 0 0 0 0 0 0 0 0 0 0 0 I

57: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

71: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

85: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

99: .0 0 0 0 0 0 0 0 0 0 0 0 0 0

113: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

127: 1 0 0 0 0 0 0 0 0 0 0 0 0 0

141: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

155: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

169: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

183: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

197: 1 0 0 0 0 0 0 0 0 0 0 0 0 0

211: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

225: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

239: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

253: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

267: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

281: 0 0 0 0 0 0 1 0 0 0 0 0 0 0

295: 0 0 0 0 0 -0 0 0 0 0 0 0 0 0

309: 0 1 0 0 0 0 0 0 0 0 0 0 0 0

323: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

337: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

351: 1 0 0 0 0 0 0 0 0 0 0 1 1 0

365: 0 0 0 0 0 0 0 0 0 1 0 0 0 0

379: 0 0 0 0 0 0 0 0 0 0 0 0 0 1

393: 0 1 0 1 0 1 0 0 0 1 0 0 0 0

407: 1 0 0 0 1 0 0 0 0 0 1 1 0 0

0 0 0 1 0 0 1 0 1 3 1 0 0 0

1 0 1 0 1 5 1 2 2 2 4 3 2 3

3 2 4 4 6 4 1 5 9 5 6 2 7 rO

/ : 8 11 6 8 2 13 9 10 7 17 11 5 11

9 10 2 1 3 0 0 0 0 0 0 0 0 '"ml

491: 0 0 0 0 0 0 0 0 0 0 0 0 0

505: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

519: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

533: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

547: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

561: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

575: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

589: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

603: 0 0 0 0 0 0 0 2 0 0 i 0 0 0

617: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

631: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

645: 0 0 0 0 1 0 0 0 0 0 0 0 0 0

659: 0 1 0 0 0 0 0 0 0 0 0 0 0 0

673: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

687: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

701: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

715: 1 0 0 0 0 0 0 0 0 0 0 0 0 0

729: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

743: 1 0 0 0 0 0 0 0 1 0 0 0 0 0

757: 0. 0 0 0 0 0 0 0 0 0 0. 0 0 0

771: 0 0 0 0 0 0 0 0 0 0 0 0. 0 0

785: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

799: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

813: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

827: 0 0 0 0 0 0 0 0 0 0 0 0

841: 0 0 0 0 0 0- 0 0 0 0 0 0 0 0

855: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

869: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

883: 0 0 0 0 0 0 0 0 0 0 0 0 0

_7 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 O O O O 0 0 0 0 0 0 0 0

*7 .
. 0 0 O O OOOO0 0 0 0 0 1 0 0 0 0 0 0 Rlw

0 0 0 0 0 1 0 0 0 0000

967: 0 0 0 0 -0 0 0 0 0 0 0 0 0 O

981: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

995: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1009: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1023: 0 0 -002O



Eberline Services
Oak Ridge Laboratory

-s Sample Counts Within Peak Regions Generated:

Detector ID: 3
Live Time: 0 02:50:02.00
Batch Id: 0211141B-PU
Sample Type: PU

Acquisition Start:
Real Time:
Sample Id:

11-DEC-2002 18:04:38.54

l1-DEC-2002 12:10:30.01
0 02:50:02.00
03

Pk It Energy

1 0 4568.53
2 0 4877.40
3 0 5082.32
4 0 5439.16
5 0 5707.66

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

3
254

0
2
2

0 39.63
0 64.89
0 0.00
0 36.58
0 27.43

358. 67
462.91
532.50
654.50
747.00

319
413
494
636
727

51 2.94E-04
74 2.49E-02
78 0.OOE+00
75 1.96E-04
65 1.96E-04

57.7
6.3
0. 0

70.7
70.7

Background Counts Within Peak Regions Generated: 11-DEC-2002 18:04:40.74

Acquisition Start:
Real Time:

6-DEC-2002 15:42:32.01
0 16:40:00.00Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0

4527.56
4840.02
5083 .96
5493.15
5741.28

.2
6
0
8
5

0 67.25
0201.74
0 0.00
0 3.06
0140.22

344.00
449.50
532.50
673.00
759.00

319
413
494
636
727

51 3.33E-05 70.7
74 1.OOE-04 40.8
78 0.OOE+00 0.0
'75 1.33E-04 35.4
65 8.33E-05 44.7

Net Sample Counts Within Peak Regions Generated: 11-DEC-2002 18:04:41.01

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4568.53*
4877.40*
5082.32*
5439. 16*
5707.66*

3
253

0
1
1

0 39.63
0 64.89
0 0.00
0 36.58
0 27.43

358.67
462. 91
532.50
654.50
747.00

319
413
494
636
727

51 2.61E-04 65.7
74 2.48E-02 6.3
78 0.OOE+00 0.0
75 6.27E-05233.5
65 1.13E-04127.4

Flag: n*n = Peak area was modified by background subtraction

00291



VMS Nuclide Identification Report V3.0 Generated 11-DEC-2002 18:04:43

* iguration : MCAO:(AMSCOUNT300000125$1
S lyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
SaIple title : VA-02-0176
Sample date 25-NOV-2002 00:00:00 Acquisition date : 11-DEC-200'
Sample ID 03 Sample quantity : 1.0036 grai
Sample type : PU Sample geometry :
Detector name : 003- Detector geometry:
Elapsed live time: 0 02:50:02.00 Elapsed real time: 0 02:50:02
Energy tolerance : 100.00 keV Half life ratio : 8.00
Errors propagated: Yes Systematic Error : 3.00 %
Efficiency type : Average value Efficiencies at : Peak Energ,
Abundance limit : 75.00

O
2 12:10:30
Lm

.00 0.0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4568.53*
4877.40*
5082.32*
5439. 16*
5707.66*

3 39.63
253 64.89

0 0.00
1 36.58
1 27.43

358. 67
462. 91
532.50
654 .50
747.00

319
413
494
636
727

51131.5
74 12.6
78 0.0
75467.0
65254.7

PU-244
PU242
PU-239
PU-238
PU-236

3.327E-02
3.16
0. OOOE+00
8 .005E-03
1.453E-02

00292



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
11-DEC-2002 18:04:54

*******************************************************************************

Spectral File: ND_AMSARCHIVES:S_0211141B-PU$04_PU.CNF
** * ** ** ** *** * *** ** ** * **** * ** ************************ ************************ *

BATCH ID: 0211141B-PU
SAMPLE DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 11-DEC-2002 12:10
ELAPSED LIVE TIME: 10203.
TRACER ID: PU-15
LAMBDA VALUE: 974.
TRACER DPM AT SAMPLE DATE: 8.315
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 6-DEC-2002 04:14
BKG FILENAME: B_004_6DEC02

* SAMPLE ID:
* ALIQUOT: - 1.0
* DETECTOR NUMBER:
* AVERAGE EFFICIENCY:
* RECOVERY:
* TRACER FWHM (kev):
* ROI TYPE:
* CONFIDENCE FACTOR:
* LLD CONSTANT:
* EFF CAL DATE: 6-D]
* BKG ELAPSED TIME:
*

04E+00
04

gram
004

21.43%
78.37%
61.23

,TANDARD
4. 65
2.71

EC-2002 04:14
60008

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

0 -236 5755.0

PU-238 5487.1

PU-239 5147.7

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

2.381E-030.15 0.85 100.0

-0.51 0.51 99.9

1.83 0.17 99.9

TPU/ERROR
2-SIGMA

3.400E-02

9.374E-03

4.509E-02

MDC
pCi/ gram

1.100E-01

9.487E-02

7.279E-02

I -8.027E-03

2. 879E-02

PU242 4890.7 237.47 1.53 100.0 3.732E+00 5.756E-01 1.330E-01

PU-244 4580.6 2.15 0.85 99.9 3.382E-02 5.610E-02 1.101E-Ol

*** ** * * * * *** ** * * *** * **** *** * *** * * ** ** ** * * ** * ** ** * ** * * * ** * * * * * * * ** * * ** * * * * ** * * * *

Oaju4 OMJ'LL
Analyst

Reviewer

fl6111
Date

I ah2 lo t
Date

00293



SpectrLS : DKAiOO:[ALPHA.ALUSR.ARCHIVE.S]S. * i41B-PU$04-PU.CNF;1
Title : 0d4
Sample Title: VA-02-0176
Start Time: i1-OEC-2002 12:10 Sample Time: 25-NOV-2002 00:00 Energy
Real Time : 0 02:50:03.00 Sample ID : 04 Energy
Live Time : 0 02:50:03.00 Sample Type: PU Energy

Offset:
Slope :
Quad :

3.62256E+03
2.7388iE00
-8.22464E-05

10

5

0

.. .. . . . . . . . . . .

. .. . . . . . . . . . ....

:.

4000 4500 5000
Energy (keV)

5500 6000

C0 - '0 0



Channel Contents f or ND-AMSARCHIVES:S 0211141B-PU$04_PU

29:
43:
57:
71:
85:
99:

113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:
295:
309:
323:
337:
351:
365:
379:
393:
407:
421:
435:

505:
519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:

715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:

911:

967:
981:
995:
1009:
1023:

10203
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
1
8
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1 0203
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
4

11
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
.0

0
0
0
0

10
0
0
0

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
2
8
14
04
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0-
0

0
0
0
0
0
0
0
0
0
0
0
0
0
.0

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
1

1
4
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
2

10
10
0
0
.0
0
0
0
0
0
0
0
0
0
0
0-
0
0
0
10
0
0
0
0
0*
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
7
6
0
0
0
0
0
0
0
0
1-
0
0
0
0
O..
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

4
3
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
O'
0
0
0
0
0
0
0
0
0
0
0
0 *
0
1
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
1
2
0
6
4
3
0
0
0
0
0
0
0 .
0
0
0
0
0
0
0
0
10
0*
0
0
0
0
0
0
0
0
0
0
0
0,
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

5
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0*
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
1
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
3
6
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

O'
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
2
5
4
0
0
0
0
0
0
1
0
0.
0
1
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0-
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
1
4
6
12
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0 02 9 5



Eberline Services
Oak Ridge Laboratory

&oss Sample Counts Within Peak Regions

Wetector ID: 4 Acquit
Live Time: 0 02:50:03.00
Batch Id: 0211141B-PU
Sample Type: PU

Generated:

3ition Start:
Real Time:
Sample Id:

11-DEC-2002 18:04:47.63

11-DEC-2002 12:10:46.0 0
0 02:50:03.00
04

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4508.46
4878.75
5149.03
5491.56
5711.41

3
239

2
0
1

0112.29
0 61.23
0 24.65
0 0.00
0 2.74

326.67
465.16
567.00
697.00
781. 00

305
409
499
656
757

57 2.94E-04 57.7
82 2.34E-02 6.5
86 1.96E-04 70.7
83 0.OOE+00 0.0
72 9.80E-05100.0

Background Counts Within Peak Regions Generated: 11-DEC-2002 18:04:52.30

Acquisition Start:
Real Time:

6-DEC-2002 15:42:35.01
0 16:40:08.00Live Time: 0 16:40:08.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0

4528.23
4839.83
5083. 94
5492.61
5741.15

5
9
1
3
5

0115.69
0165.28
0 2.75
0 10.67
0129.47

333.00
449.50
541.50
697.00
792.50

305
409
499
656
757

57 8.33E-05 44.7
82 1.50E-04 33.3
86 1.67E-05100.0
83 5.OOE-05 57.7
72 8.33E-05 44.7

0

Net Sample Counts Within Peak Regions Generated: 11-DEC-2002 18:04:52.56

Pk It Energy

1 0 4508.46*
2 0 4878.75*
3 0 5149.03*
4 0 5491.56*
5 0 5711.41*

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

2
237

2
-1
0

0112 .29
0 61.23
0 24.65
0 0.00
0 2.74

326.67
465.16
567.00
697.00
781. 00

305
409
499
656
757

57 2.11E-04 82.5
82 2.33E-02 6.5
86 1.79E-04 77.8
83-5.OOE-05 57.7
72 1.47E-05713.9

Flag: "'*" = Peak area was modified by background subtraction

00256



VMS Nuclide Identification Report V3.0 Generated 11-DEC-2002 18:04:53

CQnfiguration : MCAO:[AMSCOUN
E>yses by ROIPEAK V1.2,
§ le title : VA-02-0176
Sample date 25-NOV-2002 0
Sample ID : 04
Sample type PU
Detector name : 004
Elapsed live time: 0 02:50:03.00
Energy tolerance : 100.00 keV
Errors propagated: Yes
Efficiency type : Average value
Abundance limit : 75.00

T]00000125$1
PEAKEFF V2.2,ENBACK V1.6,NID V3.3

0 :00:00 Acquisition date :
Sample quantity :
Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

11-DEC-2002 12:10:46
1.0036 gram

0 02:50:03.00
8.00
3.00 %

Peak Energy

0. 0%

Post-NID Peak Search Report

It Energy

0 4508.46*
0 4878.75*
0 5149.03*
0 5491.56*
0 5711.41*

Area FWHM Channel Left Pw %Err Pit Nuclides Activity
pCi/gram

2112.29
237 61.23

2 24.65
-1 0.00
0 2.74

326.67
465.16
567.00
697.00
781.00

305
409
499
656
757

57165.0
82 13.0
86155.7
83115.5
72*****

PU-244
PU242
PU-239
PU-238
PU-236

2.650E-02
2.92
2.256E-02
-6.291E-03
1.866E-03

OO2MJ7



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT:
11-DEC-2002 18:05:01 0

******************************** ** ******************** *************************

Spectral File: ND_AMS_ARCHIVES:S_0211141B-PU$05_PU.CNF
* *** ** ** ** * *** * ** *** ** ** ** ** *~**** *** ** ** ** **** * ** * ** *** * *** * ******** ** * ** * ** *

: - .*

BATCH ID: 0211141B-PU
SAMPLE DATE: 26-NOV-2002 00:00
SAMPLE TITLE: PROCESS BLANK
ACQ DATE:. 11-DEC-2002 12:11
ELAPSED LIVE TIME: 10205.
TRACER ID: PU-15
LAMBDA VALUE: 0.
TRACER DPM AT SAMPLE DATE: 0.000
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 6-DEC-2002 04:14
BKG FILENAME: B_005_6DEC02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIE1
RECOVERY:
TRACER FWHM (ken
ROI TYPE:
CONFIDENCE FACTC
LLD CONSTANT:
EFF CAL DATE:
BKG ELAPSED TIME

1. OOOE+00
05

gram
005

ICY: 21.41%
100. 00%

) : .0.00
STANDARD

)R: ~ 4.65
2.71

6-DEC-2002 04:14
60005.

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

236 5755.0

-238 5487.1

PU-239 5147.7

PU242 4890.7

PU-244 4580.6

NET
AREA

BKG %ABN

-1.87 1.87 100.0

0.32 0.68

3.00 0.00

99.9

99. 9

ACTIVITY
pCi/ gram

-2.338E-02

3.959E-03

3.714E-02

2.473E-02

1.027E-02

TPU/ERROR
2-SIGMA

1.422E-02

2.616E-02

4.299E-02

3.504E-02

2.513E-02

MDC
pCi/ gram

1.122E-01 0

8.103E-02

3.355E-02

3.352E-02

5.729E-02

2.00 0.00 100.0

0.83 0.17 99.9

I' /O C_ _C
Analyst

Reviewer -A A V

/gal/6 a8
Date

Date

6' LIG'

Q

002998



Spec tr
Title

: DKA00: [ALPHAALUSR.ARCHIVE.S]
: 005

SO G 1141B-PU$05-PU.CNF;i

Sample Title: PROCESS-BLANK
Start Time: 11-DEC-2002 i2:11
Real Time : 0 02:50:05.00
Live Time : 0 02:50:05.00 -

Sample Time:
Sample ID :
Sample Type:

26-NOV-2002
05
Pu

00: 00 Energy
Energy
Energy

Offset:
Slope :
Quad :

3.52053E+03
2.94773E+00
-8.44915E-05

I

:.5

C-

. . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . .

4000 5500 6000
Energy (keV)



ChanneL Contents for ND AMS ARCHIVE S:S_0211141B-PU$05,PU

Channet

29:
43:
57:
71:
85:
99:

*113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:
*295:
309:
323:
337:
351:
365:
379:

* 393:
407:
421:
435:
449:

505:
519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:
925:

981:
995:
1009:
1023:

10205
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0-
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0

10205
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0

0
0
0
0
0
0
0
0
0
0
0
0
0
0~
0
0
0
0
0
0
.0
a
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

* 0
0
0

I0
0
0
0
0

10
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0,
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
¶
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
*0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

. 0

0
0
0
0
0
0
0
0
0
0
0

..0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0'
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0
0

1
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
.0
0
:0
0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
1
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

*00
0
0
0
0
0
0
0
0
0
~ 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

. 0

0
0
0
0
0
0

q I
I 0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 *
0
0
0
0
0
0
0

0p
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0

0
0
0

0

00 30 0



Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 11-DEC-2002 18:04:58.04

~tector ID: 5
eve Time: 0 02:50:05.00
Batch Id: 0211141B-PU
Sample Type: PU

Pk It Energy Area

Acquisition Start:
Real Time:
Sample Id:

11-DEC-2002 12:11:07.01
0 02:50:05.00
05

Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4596.74
4861.48
5070.52
5443.41
5743.00

1
2
3
1
0

0 2.95
0 73.69
0150.33
0 2.95
0 0.00

369.00
461.00
534. 00
665. 00
771.00

318
415
499
644
738

53 9.80E-05100.0
76 1.96E-04 70.7
80 2.94E-04 57.7
77 9.80E-05100.0
67 0.OOE+00 0.0

Background Counts Within Peak Regions Generated: 11-DEC-2002 18:04:59.86

Acquisition Start:
Real Time:

6-DEC-2002 15:42:38.01
0 16:40:05.00Live Time: 0 16:40:05.00

Pk It Energy

1 0 4531.72
2 0 4844.66

0 5090.42
0 0 5496.02
k J0 5744.74

Area Bkgnd FWHM Channel Left

1
0
0
4

11

0 2.99
0 0.00
0 0.00
0122.71
0 4.40

344.00
452.50
538.50
682.00
771.00

318
415
499
644
738

Pw Cts/Sec %Err

53 1.67E-05100.0
76 0.OOE+00 0.0
80 0.OOE+00 0.0
77 6.67E-05 50.0
67 1.83E-04 30.2

Fit

Net Sample Counts Within Peak Regions Generated:

Pk It Energy Area Bkgnd FWHM Channel Left

11-DEC-2002 18:05:00.13

Pw Cts/Sec %Err Fit

53 8.13E-05122.2
76 1.96E-04 70.7
80 2.94E-04 57.7
77 3.13E-05330.4
67-1.83E-04 30.2

1
2
3
4
5

0
0
0
0
0

4596.74*
4861.48*
5070.52*
5443.41*
5743.00*

I1
2
3
0

-2

0 2.95
0 73.69
0150.33
0 2.95
0 0.00

369.00
461.00
534.00
665.00
771.00

318
415
499
644
738

Flag: "*"P = Peak area was modified by background subtraction

003 01



VMS Nuclide Identification Report V3.0 Generated 11-DEC-2002 18:05:00

Configuration. lyses by
Ople title

Sample date
Sample ID
Sample type
Detector name.
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
PROCESS BLANK
26-NOV-2002 00:00:00 Acquisition date : 11-DEC
05 - SamDle quantitv : 1.0000

0
-2002 12:11:07
gram

PU
005
-0 02:50:05.00

100.00 keV
Yes
Average value

75.00

Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

0 02:50:05.00
8.00
3.00 %

Peak Energy

0.0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4596.74*
4861.48*
5070.52*
5443.41*
5743.00*

1 2.95
2 73.69
3150.33
0 .2.95

-2 0. 00

369. 00
461.00
534.00
665.00
771.00

318
415
499
644
738

53244.4
76141.4
80115.5
77660. 7
67 60.3

PU-244
PU242
PU-239
PU-238
PU- 236

1.027E-02
2.473E-02
3 .714E-02
3.959E-03

-2 .338E-02

0 -
.Q

00302



I _ _ _ _ _ _ _Rigeo1ae
3 S Oak Ridge Laboratory

Action

RERUN
r Non-Conformance Report

Work Order# Run Analysis

QC Level 4 Client DURATEK

Sanpe LocaIffon E1 .4 sample Mataix OS

019inalDeadline December 10, 2002 ReRun Deadline December 10, 2002

Applicable Samples

Raction | Client ID Comments Per Fracton

04 VA-02-0176
05 Process Blank

Reanalyze the entire set because of LCS failure. The LCS has a 3.2%

chemical recovery.

Special
Instructions

hiDatel December 6, 2002 AGRIGSBY

December 6, 2002 S t1

Signature:

ocP-ooe
Rev- 3 �1/ Prin*Ad- 1716b2f2 11-59 AM

) U',



SECTION XI

ANALYTICAL DATA (ISOTOPIC PLUTONIUM)
PU-242/244 C>

00304



Eberltp*4jrvtces
Oak 5 I iboratory
Anaql*..aet

Work Order

Analysis Code

Run

Date Received

CJ 141

Run 1 .

Printed: 1 5 :08 AM
pa eI of 3

I 4

Pu4ISO I

11/26/2002
Lab Deadline 12/5/2002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCI

Aliquot Units- 9

Matrix OS

Method EML Pu-02 Modified

Instrument Type Alpha Spectroscopy

Radiometric Tracer. Pu-236

Radiometric Sol# Pu-16

Tracer Act (dpm/g) 26.189

Carrier

Carrier Conc (mg/ml)

Internal Sample Client Login Sample SampleFraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00;00 1.OoooE+00

02 MBL BLANK 11/26/02 00:00 1.OOOOE+00

03 DUP VA-02-0176 89 11/25102 12:00 1.0035E+00

04 DO VA-02-0176 89 11/25/02 12:00 1.0035E+00

4 I. 4 .1 *

4 1 4 -± I

I I

4 + I -I"

I4I 
_ _ _ _ _

I

I
cr-;

* SAF1 is used for Gross Alpha and all other radionuclides. SAF2. is used for Gross.Beta only. - Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberill~ivlces
Oak iboratory
Analys' W.eet

0141
-JnO

Run I

Printed: 121* 5:08 AM
_ * )20f3

Internal Sample Tracer Tracer Total Radlometric Radlometric GraV Carrier Grav Filter Grav Filter GraV Filter GraV Mean SAF SAFFraction Desc Aliquot(g) ACT(dpm) Tracer (pCI1 % Rec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 1^ 2*

01 LCS 0.4314 11.3

02 MBL 0.4324 11.3

03 DUP 0.4304 11.3

04 DO 0.4314 11.3

__ 

-.

^ SAFI isc for Gross Alpha and all other radionudlides. SAF2 Is used for Gross Beta only. Il mass exceeded the calibration curve range. Results should be qualified as approp()



Eberli rvlces
Oak I boratory
Anatyl -et

JI 141

Run I

Printed: 12 5:08AM
Vi a 3of 3

Internal Sample Rough Prep Rough Prep Prep Prep Sep tO Sep to Sep tI Sep tIFraction Desc Date By Date By Datel rme By Date/rime By
01 CS. 11/27/02 12:21 BARNARD 12/05/02 05:08 TSMITH
02 MBL 11/27/02 12:21 JBARNARD 12/05/02 05:08 TSMITH
03 DUP 11/27/02 12:21 BARNARD 12/05/02 05:08 TSMITH
04 DO 11/27/02 12:21 JBARNARD 12/05/02 05:08 TSMITH

SAFI Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberift'rvices
Oak 11W Laboratory

Preliminary Data Rep Analytical Calculations

Work Order: 0 t1141-Pu41SO-1
Printed: 1215i2 29 PM

01, I of 3

t0
a l

a -

Ju
:1 I, -

Lab I Sample Client Activity LCS LCS L I RPO MOA Blank
Fractioni ucilde IDoes Identification I Units Results Ef stael MDA IKnown I %R Flag Flag Flag IFlag

01 PU242 LCS LCS pCi/g 3.50E+00 7.17E-01 3.97E02 3.92E+00 89.19 OK| OK
02 PU242 MBL BLANK pCI/g 2.98E-02 4.24E.02 4.04E.02 OK | OK
03 PU242 DUP VA-02-0176 - pCi/g 8.34E-02 7.58E-02 4.52E-02 OK OK
04 PU242 DO VA-02-0176 pCi/g 0.00E+00 0.00E+00 5.85E-02 OK

__. 
_ -_._ _ 

- - -__ _

C C 0



Eber'ervices
Oak 1 Laboratory

Preliminary Data Re f(kAnalytical Calculations
Work Order: 0-i1 141-Pu4ISO-1

Printed: 121512C29 PM
I, 20 of 3

1~-I

it I,-

t0(3(1

S

.U

L_ b j 5ampl' Sample Sample. Radlometric Grav | Mean Sep10 | Sep t1Fraction Pu I eec Date Aliquot | % Rec % Rec % Rec S Datermme 3DatelTlme01 PU242 LCS 11/26/02 00:00 1.OOE+00 91.74 121512002 5:08
... ....… ....02 PU242 - MBL 11126102 00:00 1.00E+00 87.68 . .. 12/5/2002 5:08.

. . .. ... .... _-...._.-.._.... 
..- 

-. .-. -..... - ....03 PU242 DUP 11125102 12:00 1.00E+.00 80.45 12/5/2002 5:08
04 PU242 DO 11/25/02 12:00 1.00E+00 61.94 1215120025:08

... ... - --- -- - --- 1 --- -- ' - -- - ---- --- ---- ---- ---- - - -

.__ ____ _ ......... __ _____.___ ......_.____ ___ ...... _ ____._._.______

C1 VI.

co



Eberligtervices
Oak FW Laboratory

Preliminary Data Repo nalytical Calculations
Work Order: 0F1141 -Pu4ISO-1

Printed: 1215/20q29 PM
PW3of 3

F Nuclide Sample Counting lfile CoutFraction Deac DatelTime (days)Care Time Cout pMEf
01 PU242 LCS 1205102 07:40 k.Spec 39 170 2.39 E+02 0.00 E+00 19.7
02 PU242 MBL 12105/02 07:40 AkSpec 40 170 2.00 E+00 0.00 E+00203

03 PU242 DUP 12105102 07:40 A-Spec 41 170 5.00 E+00 0.00 E+00 19.7

04 PU242 DO 12105/02 07:41 A Spec 42 170 0.00 E+00 0.00 E+00 19.7

_ _ _ . _ .. _ _ _.... _.. _ _ _ ._ _ _..._ _ _ . _ .. .. ._ ........_._ . ._ ._....... .. _. _ . _ _ .. _ . _ .__ _

Ch3%

O C C_



Eber(1-3rvices
Oak RuW. Laboratory

Preliminary Data Re 0Lknaiytical Calculations
Work Order: 02O'~1I141-Pu4ISO-I

Printed: 1215/20 *~29 PM

I a)

.90

a f

-1

OS

4Zl
lA

La2b ~ le ISimple client Act vity Reut ro simt D C CS LCS RPO MA Blank
Fraction 

I0c detIlsuI nisI K~nown %R Flag Flag-02 PU-244 MBL BLANK pCI/g O.OOE+OO O.OOE+0O 4.04E-02 OK OK
03 PU-244 DUP VA-0240176 pCI/g O.OOE+00 O.OOE+00 4.52E-02 OK OK
04 PU-244 DO VA-0240176 pClig 2.16E-02 4.34E-02 5.86E-02 OK

S0

I

Z
4.

(I

C=
CQ

�-A



Eberlig~lrvices
Oak FW. Laboratory

Preliminary Data RepoANLnalytical Calculations
Work Order: 0O-'l1414 -Pu4I1SO-1

Printed: 1252 .9PM
*j of3

VIA

A.0

'I

,i,

0)

Lab ucd. Sample Sample Sample Radlometelc I Gray Moan Sep toI Sep itFraction I j de Deec Date jAliquot V. ReI l%_Rec % Rec SAP Datefflrne Daterrlme
02 PU-244 MBL 11126102 00:00 1.00E+00 87.68 121512002 5:08

03 PU.244 DUP 11125/02 12:00 1.00E+00 80.45 121512002 5:08
04 PU.244 0O 11125102 12:00 1.00E+00 61.94 1215/2002 5:08 -

fr-.

C)'I ON 0



Eb I'ervices
Oaka Laboratory

Preliminary Data R (P'Analytical Calculations
Work Order: 0 -11141-Pu41SO-1

Printed: 12151b 29 PM
7§ -,, 3of3

Lab
Fraction Nuclide Sample

Dose
Counting Halfife l

Dabifrhn I 1-l.
I I I

Detect C.-I.,r Count | Bko I -P^...Deac flat.ITh.,. I Detect Carrier Count 81w II I I Time I I �rn. I El'!

02

03

04
.

.

PUJ-244

PU-244

PU 244

I MBL

DUP

DO
_. ._. .-

I 12105102 07:40

12105102 07:40

12/05102 07:41

I

....... .--

....... -

A..Spec

ASpec

A..Spec

I 40

41

42

I
170

170

170

I. _.__.

____

0.00 E+00

0.00 E400

1.00 E+g0

0.00 E+00

0.00 E.00

0.00 E+00

0.0 +O

20.3

19.7

19.7

- _ , _ , _ _ --

---------- I- I . - I I
I

I _ _ _ _

. .... .-

I I___ _ _ __ _ _ _ I I__ _ _ __ _ _ ___ __ ___ _ ___ __ _I I__ __ I
., ,_



Cotuoom Report
Clie )uratek

02-11141-P -1 (pi/g) In
Trace_ Pu-16

Printed: 12 6:08 AM
eleI of I

- -
_ _ _ _ _ _ _ _ _ _ _ _ . I - - -~Internal Sample Client Sample Sample Tracer Tracer Radlometric Radlometrc SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT (dpm) Tracer (pCO % Rec 1* 2*

01 LWS LCS 11/26/02 00:00 1.0000 0.4314 11.2979
02 MBL BLANK 11/26/02 00:00 1.0000 0.4324 11.3241
03 DUP VA-02-0176 11/25/02 12:00 1.0035 0.4304 11.2717
04 DO VA-02-0176 11/25/02 12:00 1.0035 0.4314 11.2979

__ 
- -_

A-,

Ce C 0



uven3, airvices
Oak U boratory Spike andi'r Worksheet Ie i of I

Printed: 11lA J !:21 PM

Internal Work Order Run I Analysis Code Date Technician I -lechnician Initwais I Witness initials II- .Pu4ISO 11/27/2002 12:15 | JBARNARD I'I iNC"WA ._ I
w~~~~~~~~. ., .- . ._. ...., .,.,..,.._. .._.,.,.........._,... ........, ....... .. . %I : .. ...tc .:�: �F- . ..-'� -.7 . - ;� ;�, :.",. . ., ;I- ki

. . < 7C , i �: "", " - " , M& e` . I : 'I,:,'.'.a � �:LC ��

P .77��.,L 3 "&-midd W69 - ... .- . .,,� � �,, � I � I" '. :.1�1�:�`LM D.,."I'V: - I.- -::-MS .>
- .. . . I . .I.. I~ - .... * I I ____ ___ .... -.. - -.. 

, I . ' .
-

Isolope Sol #
ActivIty Solution
dpm/ml I Dte

Approx Volume Volume Volume
Addifton I Used (m I Used (ml) Used (mJ I

Volume Known
LUsed (ml) I pC/

Error
Estimate

Added Error
PCI Estimate

Known
pCI

Error
EstImate

Added I Error
pCI EstImatePu-238 Pu-i - 108.426 1 1/2712002 0.101

Pu-239 Pu-2 130.935 1112712002 0.10'
Pu242 Pu-15 10/01 8.533 11/27/2002 1.29

4.96 0.139 0.001 0.000 0.00 0.000 0.00 0o000
5.93 0.184 0.00 0.000 0.00 0.000 0.00 0.000
3.92 0.02 o.oo[ 0.000 0.00 0.000 0.00 0.000

Version 2.0 08/99



Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 12/3t2002 9:33 AM

Page 1 of I

Work Order| Run

I I _

Analysis Code Aliquot Units Lab Deadline Technician

Pu41SO . grams 121512002 TcJhARNARD

- I I .

Duratek Sample I Muffle Data ILab
Fraction

Client ID TvDe
01 LCS LCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA-02-0176 DO

I.

I

Dilution Data

Aliquot Final (ml)

2.5089E+01 100.0000
2.5089E+01 100.0000

.- 1

I| Aliquot Data ; MS Aliqir

Aliquot i

SP.
i
il

Ea

Water Added H3 Dist
(ml) Aliq

lI
II

H-3 Solids Only

| Comments j

01,-

C".

Date: 0



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
_ 5-DEC-2002 11:04:30

Spectral File: NDAMSARCHIVE C:C 0211141AA-PU$01 PU.CNF
**************************** **** **** *********** ***** ******** ************ **** ** *

BATCH ID: 0211141AA-PU
SAMPLE DATE: 5-DEC-2002 00:00
SAMPLE TITLE: SPIKE
ACQ DATE: 5-DEC-2002 07:40
ELAPSED LIVE TIME: 10200.
TRACER ID: PU-16
LAMBDA VALUE: 431.
TRACER DPM AT SAMPLE DATE: 11.241
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 29-NOV-2002 13:51
BKG FILENAME: B_039_27NOV02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 01
ALIQUOT: 1.OOOE+00 gram
DETECTOR NUMBER: 039
AVERAGE EFFICIENCY: 19.72%
RECOVERY: 91.74%
TRACER FWHM (kev): 82.03
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 29-NOV-2002 13:51
BKG ELAPSED TIME: 60000.

**************A*****************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

i236 5755.0

-238 5487.1

PU-239 5147.7

NET
AREA

BKG %ABN

345.66 0.34 100.0

ACTIVITY
pCi/ gram

5.063E+00

4.246E+00

5.656E+00

TPU/ERROR
2-SIGMA

6.911E-01

8.397E-01

1.068E+00

MDC
pCi/ gram

7. 939E-02

7.947E-02

6.783E-02

289.66 0.34

385.83 0.17

99.9

99.9

PU242 4890.7 239.00 0.00 100.0 3. 500E+00 7.174E-01 3.969E-02

PU-244 4580.6 1.00 0.00 99.9 1.466E-02 2.941E-02 3.973E-02

*******************************************************************************

** Tracer FWHM > 80.0 Key *

Date

Date

0031 7



Spectr* Spct* DKAIOO: (ALPHAALUSRARCIV.JC..i41AA-PU$0i-PU,CNF;i
Title : 039
Sample Title: SPIKE
Start Time: 5-DEC-2002 07:40:
Real Time : 0 02:50:00.40
Live Time : 0 02:50:00.00

Sample
Sample
Sample

Time:
ID :
Type:

5-DEC-2002
01
PU

00: 00: Energy
Energy
Energy

Offset:
Slope :
Quad

3.44774E+03
3.09610E+00
-i. 3i77BE-04

20

o)
4)

c 1 0
0

D ..

D 0

............

............

: I I I

..........

. . . . . . . . . . .

3500 4000 4500 5000
Energy (keV)

5500

0', 0 C;



Channel Contents for ND AM4S ARCHIVE C:C 0211 141AA-PUS01-PU

channel

43:
57:
71:
85:
99:
113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:.
295:
309:
323:
337:
351:
365:
379:
393:
407:
421:
435:
449:

519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673;
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:
925:,

995:
1009:
1023:

0
0
0
0
0
0
0
0
.0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2
0
0
¶

1
1
10
10
0
0

13
4
8
3
1
0
0
0
3
5
13
5
0
0
0
2

.7
16
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
4
8
14
0
0
0
3
7
14
0
0
0
0
1
2
3
12
8
0
1
0
2
16
16
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
8
6
0
1
0
1
6
10
0
0
0
0
0
1
5
8
4
0
0
0
1*
6
15
0
0
0
0
0
0
0
0
*0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0

.0
0
0
0
0
0
7
3
1

0

9
7
0
¶
1
0
1
2

16
7
3
0
1
0
I
16
16
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1'0
0
0
0
0
0
0
0
0
0
0
I
3
10
0
¶
1
3.
5
16
0
0
0
0
0
1
a
7
.5
1
0
1
3
9
11
0
0
0
0
.0
0
0
0
0
0
0
.0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
2

13
0

1

2
3
8
15
0
0
0
0

.3
10
1.
10
1
0
4
10
15
10
05
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
0
1
0
0

1

9
12
0
1
0
0
8
18
0
0
0
1
1
1
4
8

I0

0
1
7
9
13
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0

5
7
8
0
0
I
2

14
0
0
1
0

3
8
14
0
0
0
0
4
12
9
10
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
3
4
4
9
0
0
2
8
10
20
0
1
1
0
0
0
7
7
0
0
.1
3
3

II
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
1
0
0
1
0
0
2
9
6
1
1
1
0
14
14
0
0
0
0
1
2
8
9
0
1
0
¶
8
11

a
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2

3
6
6

3
4
5
20
0
0
0
0
0
0
11
13
0
0
0
0
9
16
2
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

2
4
8a
2
1
0
3
8
8
18
0
0
0
0

6
6
12
12
1

0
2
2
9
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0 031 9

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
5
5
0
0
1
7
10
9
0
0
1
1
2
2
6
9
0
0
0
2
7
6
0
0
0
0
.0
0
0
0
0
0
.0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2
1
7
2
1
0
0
4
17
9
0
0
1
1
1
4
9
9

0

4
4
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0



Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions

W ector ID: 39 Acquig
Live Time: 0 02:50:00.00
Batch Id: 0211141AA-PU
Sample Type: PU

Generated:

Aition Start:
Real Time:
Sample Id:

5-DEC-2002 11:04:17.07

5-DEC-2002 07:40:13.01\-/
0 02:50:00.40
01

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4587.25
4877.12
5132.91
5474.27
5738.42

1
239
386
290
346

0 3.10 374.00
0 67.40 471.12
0 55.39 557.52
0 79.71 673.87
0 82.03 764.75

328
422
502
643
734

51 9.80E-05100.0
73 2.34E-02 6.5
78 3.78E-02 5.1
75 2.84E-02 5.9
65 3.39E-02 5.4

5-DEC-2002 11:04:24.61Background Counts Within Peak Regions Generated:

Acquisition Start:
Real Time:

27-NOV-2002 19:12:11.01
0 16:40:00.10Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0 4526.22
0 4840.72
0 5085.73
0 5495.81
0 5746.00

0
0

1
2

0 0.00
0 0.00
0 3.11
0102.47
0121.10

353.00
458.00
540.50
680. 00
766. 00

328
422
502
643
734

51 O;OOE+00 0.0
73 O.OOE+00 0.0
78 1.67E-05100.0
75 3.33E-05 70.7
65 3.33E-05 70.7

C

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:04:26.03

Pk It Energy

1 0 4587.25*
2 0 4877.12*
3 0 5132.91*
4 0 5474.27*
5 0 5738.42*

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
239
386
290
346

0 3.10
0 67.40
0 55.39
0 79.71
0 82.03

374.00
471.12
557.52
673.87
764.75

328
422
502
643
734

51 9.80E-05100.0
73 2.34E-02 6.5
78 3.78E-02 5.1
75 2.84E-02 5.9
65 3.39E-02 5.4

Flag: I*fn = Peak area was modified by background subtraction

00320



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:04:28

Configuration : MCAO:[AMSCOUN
^ lyses by : ROIPEAK V1.2,

pie title : SPIKE
mple date : 5-DEC-2002 00

Sample ID : 01
Sample type : PU
Detector name : 039
Elapsed live time: 0 02:50:00.00
Energy tolerance : 100.00 keV
Errors propagated: Yes
Efficiency type : Average value
Abundance limit : 75.00

T]00000125$1
PEAKEFF V2.2,ENBACK V1.6,NID V3.3

:00:00 Acquisition date : 5-DEC-
SamDle auantitv : 1.0000

2002 07:40:13
gram

Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

0 02:50:00.40
8.00
3.00 %

Peak Energy

0. 0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4587.25*
4877.12*
5132.91*
5474.27*
5738.42*

.1 3.10
239 67.40
386 55.39
290 79.71
346 82.03

374.00
471.12
557.52
673. 87
764.75

328
422
502
643
734

51200.0
73 12.9
78 10.2
75 11.8
65 10.8

PU-244
PU242
PU-239
PU-238
PU-236

1.345E-02
3.21
5.19
3.90
4. 65

00321



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
5-DEC-2002 11:05:03 0

****************** ************************************************************

Spectral File: ND AMSARCHIVER:R_0211141AA-PU$02_PU.CNF

*

BATCH ID: 0211141AA-PU
SAMPLE DATE: 5-DEC-2002 00:00
SAMPLE TITLE: BLANK
ACQ DATE: 5-DEC-2002 07:40
ELAPSED LIVE TIME: 10200.
TRACER ID: PU-16
LAMBDA VALUE: 432.
TRACER DPM AT SAMPLE DATE: 11.267
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 12:13
BKG FILENAME: B 040_27NOV02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 02
ALIQUOT: 1.OOOE+00 gram
DETECTOR NUMBER: 040
AVERAGE EFFICIENCY: 20.28%
RECOVERY: 87.68%
TRACER FWHM (kev): 51.09
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 12:13
BKG ELAPSED TIME: 60000.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

>J236 5755.0

-238 5487.1

PU-239 5147.7

PU242 4890.7

PU-244 4580.6

NET
AREA

BKG %ABN

340.49 0.51 100.0

8.00 0.00

2.00 0.00

99.9

99.9

ACTIVITY
pCi/ gram

5.075E+00

1.193E-01

2.983E-02

2.980E-02

0.OOOE+00

TPU/ERROR
2-SIGMA

6.958E-01

8.650E-02

4.246E-02

4.242E-02

0.OOOE+00

MDC
pCi/ gram

8.987E-02 C

4.042E-02

4.042E-02

4.038E-02

4.042E-02

2.00 0.00 100.0

0.00 0.00 99.9

******************************************************* ************************

Analyst

Retiewer

Date
Date v

Date

00322



Specto : DKAi00: [ALPHA.A
Title : 040
Sample Title: BLANK
Start Time: 5-DEC-2002 07:40:
Real Time : 0 02:50:00.30
Live Time : 0 02:50:00.00

20_

0
U
±.0

i 4000

LUSRARCHIVE.RJf )11i4iAA-PU$02-PU.CNF; i

3.42786E+03
3.i2±66E+00
-i. 63676E-04

Sample
Sample
Sample

Time:
ID
Type:

5-DEC-2002 00:00:
02
PU

Energy Of fset:
Energy Slope :
Energy Quad :

. . . . . . .. .. . . .. .. ...

.. . . . .

.......:

.......

4500 5000 5500 6000
Energy (keV)



Channel Contents for ND AMS ARCHIVE R :R-021 1141AA-PU$02-PU

.Channel

29:
43:
57:
71:

* 85:
99:
113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:
295:
309:
323k
337:
351:
365:
379:
393:
407:
421:
435:
449:

505:
519:
533:
547:
561:
575:
589:
*603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:
925:

.981:
995:
1009:
1023:

0
0
0
0
0
0
0
0
0
0
10
0O
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0

0
0

3
5
10
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
0
I
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
14
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
.0
0
0
0
0
0
0
0
0
0
0
0O
0
10
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
3
7
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
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0
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions

0 tector ID: 40 Acquii
Live Time: 0 02:50:00.00
Batch Id: 0211141AA-PU
Sample Type: PU

Pk It Energy Area Bkgnd FWHM C1

1 0 4524.43 0 0 0.00 -

2 0 4888.53 2 0 78.04 9
3 0 5031.93 2 0118.62 E
4 0 5520.51 8 0 0.00 E
5 0 5731.22 341 0 51.09 7

Generated:

gition Start:
Real Time:
Sample Id:

5-DEC-2002 11:04:56.63

5-DEC-2002 07:40:35.01
0 02:50:00.30
02

iannel Left Pw Cts/Sec %Err Fit

358.00
[80 .00
528.50
695.75
768. 87

333
427
508
649
741

51 0.OOE+00 0.0
73 1.96E-04 70.7
77 1.96E-04 70.7
75 7.84E-04 35.4
65 3.34E-02 5.4

Background Counts Within Peak Regions Generated: 5-DEC-2002 11:05:00.62

Acquisition Start:
Real Time:

27-NOV-2002 19:12:15.01
0 16:40:00.10Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left

0
0
0
0
0

4526.01
4839.96
5085.82
5495.87
5747.75

0
0
0
0
3

0 0.00 358.00
0 0.00 463.00
0 0.00 546.00
0 0.00 686.00
0 52.90 773.00

333
427
508
649
741

Pw Cts/Sec %Err Fit

51 0.OOE+00 0.0
73 0.OOE+00 0.0
77 0.OOE+00 0.0
75 0.OOE+00 0.0
65 5.bOE-05 57.7

5-DEC-2002 11:05:01.09

Pw Cts/Sec %Err Fit

51 0.OOE+00 0.0
73 1.96E-04 70.7
77 1.96E-04 70.7
75 7.84E-04 35.4
65 3.34E-02 5.4

Net Sample Counts Within Peak Regions Generated:

Pk It Energy

1 0 4524.43*
2 0 4888.53*
3 0 5031.93*
4 0 5520.51*
5 0 5731.22*

Area Bkgnd FWHM Channel Left

0
2
2
8

340

0 0.00 358.00
0 78.04 480.00
0118.62 528.50
0 0.00 695.75
0 51.09 768.87

333
427
508
649
741

Flag: "1*" = Peak area was modified by background subtraction

00325



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:05:02

Configuration
* lyses by
O ple title
Sample date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2, ENBACK V1.6,NID V3.3
BLANK
5-DEC-2002 00:00:00 Acquisition date : 5-DEC-.
02 Sample quantity : 1.0000
PU Sample geometrv :

a.
2002 07:40:35
gram

.040
0 0:

1
Yes
Ave:

2:50:00. 00
00.00 keV

rage value
75.00

Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

0 02:50:00.30
8.00
3.00 %

Peak Energy

0 .0%

Post-NID Peak Search Report

It Energy

0
0
0
0
0

4524.43*
4888.53*
5031.93*
5520.51*
5731.22*

Area FWHM Channel

0 0.00 358.00
2 78.04 480.00
2118.62 528.50
8 0.00 695.75

340 51.09 768.87

Left Pw %Err

333 51 0.0
427 73141.4
508 77141.4
649- 75 70.7
741 65 10.8

Fit Nuclides Activity
pCi/gram

PU-244
PU242
PU-239
PU-238
PU-236

0.OOOE+00
2 .613E-02
2.616E-02
0.105
4.45

Q

0032 6



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
_ :5-DEC-2002 11:06:01

Spectral File: NDAMSARCHIVES:S 0211141AA-PU$03 PU.CNF
******************** **** ******* ********* *************

*

BATCH ID: 0211141AA-PU
SAMPLE DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 5-DEC-2002 07:40
ELAPSED LIVE TIME: 10200.
TRACER ID: PU-16
LAMBDA VALUE: 430.
TRACER DPM AT SAMPLE DATE: 11.290
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 12:13
BKG FILENAME: B_041_27NOV02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 03
ALIQUOT: 1.003E+00 gram
DETECTOR NUMBER: 041
AVERAGE EFFICIENCY: 19.68%
RECOVERY: 80.45%
TRACER FWHM (kev): 82.95
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 12:13
BKG ELAPSED TIME: 60000.

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

j236 5755.0

3 238 5487.1

PU-239 5147.7

PU242 4890.7

PU-244 4580.6

NET
AREA

BKG %ABN

301.83 0.17. 100.0

19.66 0.34

0.83 0.17

99.9

99.9

ACTIVITY
pCi/ gram

5.068E+00

3..282E-01

1.385E-02

8.337E-02

0.OOOE+00

TPU/ERROR
2-SIGMA

7.222E-01

1.589E-01

3.394E-02

7.581E-02

0.OOOE+00

MDC
pCi/ gram

7.716E-02

9. 049E-02

7.723E-02

4.519E-02

4.523E-02

5.00 0.00 100.0

0.00 0.00 99.9

*******************************************************************************

*** Tracer FWHM > 80.0 Kevy *

Analyst

Reviriwer U

/Z-D4
Date

Date

03 27



Spect* : DKAiOO: [ALPHA.ALUSR.ARCHIVE.sJs@1ii4iAA-PU$03...PU.CNF;I
Title : 041.
Sample Title: VA-02-0i76
Start Time: 5-DEC-2002 07:40: Sample Time: 25-NOV-2002 00:00
.Real
Live

Time
Time. :

0 02: 50: 00.40
O 02:50: 00. 00

Sample
Sample

ID : 03
Type.: Pu

Energy
Energy
Energy

Offset:,
Slope
QIuad

3. 4i574E+03
3. 4076E+00
-1..97746E-04

15 -I ....... %................. ..................

10 .J. .:.....
0)

0
L3

. . . . . . . I .

I

I o
. . I .....

I:

5

0
3500 4000 4500 5000

Energy (keV)
5500

0) C) 0



Channet Contents for ND A1¶S ARCHIVE S:S 021 1141AA-PI$03-PU

Channel

43:
57:-
71:
85:
99:
113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253i
267:
281:
295:
309:
323:
337:
351:
365:
379:
393:
407:
421:
435:
449:

519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:.
869:
883:
897:
911:
925:

995:
1009:
1023:

0
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10
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0
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.0
0
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0
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0
0
0
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0
0
0
0
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0
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0
0

1
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1
0
0
4
2
9
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0
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0
0
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0
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0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
I
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
.1
4
9
17
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
I
0
0
0
0
0
0
0
0
0
0
0
0
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0
0
0
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1
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I
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0
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions

. tector ID: 41 Acquii
Live Time: 0 02:50:00.00
Batch Id: 0211141AA-PU
Sample Type: PU

Generated:

sition Start:
Real Time:
Sample Id:

5-DEC-2002 L1:05:49.91

5-DEC-2002 07:40:55.01
0 02:50:00.40
03

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4523.79
4857.08
5030.66
5547.71
5702.93

0
5
1

20
302

0 0.00 361.00
0150.76 473.00
0 3.14 532.00
0 0.00 710.60
0 82.95 765.08

336
430
511
654
746

51 0.OOE+00 0.0
74 4.90E-04 44.7
78 9.80E-05100.0
76 1.96E-03 22.4
67 2.96E-02 5.8 -

5-DEC-2002 11:05:57.60Background Counts Within Peak Regions Generated:

Acquisition Start:
Real Time:

27-NOV-2002 19:12:18.01
0 16:40:00.10Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0

4541.70
4856.87
5101.88
5515. 06
5765.89

0
0
.1
2
1

0
0
0
0
0

0.00
0.00
3.14

44.00
3.14

361. 00
466.50
549.50
691.50
779.00

336
430
511
654
746

51 0.OOE+00 0.0
74 0.OOE+00 0.0
78 1.67E-05100.0
76 3.33E-05 70.7
67 1.67E-05100.0

C

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:05:58.10

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0
0
0

4523.79*
4857.08*
5030.66*
5547.71*
5702.93*

0
5
1

20
302

0 0.00
0150.76
0 3.14
0 0.00
0 82.95

361.00
473.00
532. 00
710.60
765.08

336
430
511
654
746

51 0.OOE+00 0.0
74 4.90E-04 44.7
78 8.14E-05122.2
76 1.93E-03 22.8
67 2.96E-02 5.8

Flag: 11*1" = Peak area was modified by background subtraction

Q

00330



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:05:59

Configuration : MCAO:[AMSCOUNT]00000125$1
Iyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

I file title : VA-02-0176
§hple date : 25-NOV-2002 00:00:00 Acquisition date : 5-DEC-2002 07:40:55
Sample ID : 03 Sample quantity : 1.0035 gram
Sample type : PU Sample geometry :
Detector name : 041 Detector geometry:
Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.40 0.0%
Energy tolerance : 100.00 keV Half life ratio : 8.00
Errors propagated: Yes Systematic Error : 3.00 %
Efficiency type : Average value Efficiencies at :. Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy

0 4523.79*
0 4857.08*
0 5030.66*
0 5547.71*
0 5702.93*

Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0 0.00
5150.76
1 3.14

20 0.00
302 82.95

361.00
473 .00
532.00
710.60
765.08

336
430
511
654
746

51 0.0
74 89.4-
78244.4
76 45.6
67 11.5

PU-244
PU242
PU-239
PU-238
PU-236

0. OOOE+00
6.707E-02
1.114E-02
0.264
4.08

00331



Eberline Services
Oak Ridge Laboratory

ALPHA:SPECTROMETRY REPORT
5-DEC-2002 11:06:40

******** ************ * ********* ******* ******************************************

Spectral File: NDAMSARCHIVE S:S 0211141AA-PU$04_PU.CNF
_***** ** **** *** * * * * ** ** *** * ************* ********* ** *

,- *

BATCH ID: 0211141AA-PU
SAMPLE DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 5-DEC-2002 07:41
ELAPSED LIVE TIME: 10200.
TRACER ID: PU-16
LAMBDA VALUE: 431.
TRACER DPM AT SAMPLE DATE:, 11.316
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 12:13
BKG FILENAME: B_042_27NOV02

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 04
ALIQUOT: 1.003E+00 gram
DETECTOR NUMBER: 042
AVERAGE EFFICIENCY: 19.75%
RECOVERY: 61.94%
TRACER FWHM (kev): 86.69
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 12:13
BKG ELAPSED TIME: 60000.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

= -236 5755.0

#-238 5487.1

PU-239 5147.7

PU242 4890.7

PU-244 4580.6

NET
AREA

BKG %ABN

233.66 0.34 100.0

14.83 0.17

2.83 0.17

99. 9

99.9

ACTIVITY
pCi/ gram

5.079E+00

3.206E-01

6.116E-02

0.OOOE+00

2.161E-02

TPU/ERROR
2-SIGMA

7.899E-01

1.768E-01

7.598E-02

0.OOOE+00

4.339E-02

MDC
pCi/ gram

1.170E-01

1.OOOE-01

1.OOOE-01

5.851E-02

5.856E-02

0.00 0.00 100.0

1.00 0.00 99.9

*** Tracer FWHM > 80.0 Kev

~ £
* Analyst I

Reviewer D °

Date

Date

Q

It L) 332



SpectiQ : OKAiOO:[ALPHA.ALUSR.ARCHIVE.S] s l14iAA-PU$04-PUCNF;I
Title : 042
Sample Title: VA-02-0176
Start Time: 5-DEC-2002 07:4i: Sample Time: 25-NOV-2002 00:00 Energy
Real Time : 0 02:50:00.30 Sample ID : 04 Energy
Live Time : 0 02:50:00.00 SamDle Tyve: PU Eneryv

0
Offset:
Slope :
Quad :

3.42882E+03
3.13620E+00
-1. 72207E-04_ cat

±0

0)
4)

c
:3
0
U

.I

L. -dl

.L.... .i

. .I....

L,''

I

...... I

_ .:

5

0 --- l I - It

3500' 4000 4500 5000.
Energy (keV)

5500 6000



Channel Contents for ND AMSARCHIVE S:S_0211141AA-PUS04_PU

ChanneL
0 0 0 0 0 0 00 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

29: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

43: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

57: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

71: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

85: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

99: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

113: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

127: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

141: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

155: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

169: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

183: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

197: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

211: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

225: 1 0 0 0 0 0 0 0 0 0 0 0 0 0

239: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

253: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

267: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

281: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

295: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

309: 0 0 0 0 0 0 1 0 0 0 0 0 0 0

323: 0 0 0 0 0 0 0 0 0 0 0 0 1 0

337: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

351: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

365: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

379: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

393: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

407: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

401: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

435: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

449: 0 0 0 0 0 0 0 0 0 0 0 0 0 0
44: 0 0 0 0 0 0 0 0 0 0 0 0 0

0 , 0 0 0 0 0 0 0 0 0 0

0I 0 0 0 0 0 0 0 0 0 0 0 0
0: 0 0 0 0 0 0 0 0 0 0 0 0 0

505: 0 0 0 0 0 0 0 0 0 0 0 0 0

519: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

533: 0 0 0 1 0 0 0 1 0 0 0 0 0 0

547: 0 0 0 0 0 0 0 0 0 0 0 0 1 0

561: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

575: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

589: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

603: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

617: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

631: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

645: 0 0 0 0 0 0 0 000 0 0 0 0

659: 0 0 1 0 0 0 2 1 0 0 1 0 1 0

673: 0 0 0 0 1 0 0 0 1 0 0 0 0 0

687: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

701: 0 0 1 1 0 0 0 0 0 0 0 0 1 0

715: 0 2 1 0 0 1 0 0 2 3 2 2 0 4

729: 2 0 0 0 0 2 2 0 2 2 0 1 3 4

743- 3 2 5 0 2 1 2 2 3 8 2 8 3 6

757: 6 5 5 4 4 14 10 4 10 9 7 8 3 8

771: 6 3 4 9 11 9 9 11 10 4 3 0 1 0

785: 0 0 0 0 0 0. 0 0 0 0 0 0 0 0

799: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

813: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

827: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

841: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

855: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

869: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

883: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

897: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

911: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

925: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

: O0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 00 0 0
0 0 0 g 0

981: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

995: 0 0 .0 0 0 0 0 0 0 0 0 0 0 0

1009: .0 0 0 0 0 0 0 0 0 0 0 0 0 0

1023: 0 0 00334



Eberline Services
Oak Ridge Laboratory

Gross.Sample Counts Within Peak Regions

tector ID: 42 Acquit
'G1ve Time: 0 02:50:00.00
Batch Id: 0211141AA-PU
Sample Type: PU

Generated:

sition Start:
Real Time:
Sample Id:

5-DEC-2002 11:06:22.55

5-DEC-2002 07:41:14.01
0 02:50:00.30
04

Pk It Energy

1 0 4460.13
.2 0 4838.02
3 0 5086.90
4 0 5509.66
5 0 5725.67

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
0
3
15

234

0 3.14 335.00
0 0.00 461.00
0 75.27 545.00
0164.55 689.60
0 86.69 764.45

332
425
505
647
738

50 9.80E-05100.0
73 0.OOE+00 0.0
78 2.94E-04 57.7
75 1.47E-03 25.8
66 2.29E-02 6.5

5-DEC-2002 11:06:34.58Background Counts Within Peak Regions Generated:

Acquisition Start:
Real Time:

27-NOV-2002 19:12:22.01
0 16:40:00.10Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0

4526.94
4839.29
5083.60
5495.00
5745.38

0
0
1
1
2

0
0
0
0
0

0.00 356.50
0.00 461.00
3.11 543.50
3.11 684.00

55.99 770.50

332
425
505
647
738

50 0.OOE+00 0.0
73 0.OOE+00 0.0
78 1.67E-05100.0
75 1.67E-05100.0
66 3.33E-05 70.7

Net Sample Counts Within Peak Regions Generated: 5-DEC-2002 11:06:36.06

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5

0
0
0.
0
0

4460.13*
4838.02*
5086.90*
5509.66*
5725.67*

1
0
3

15
234

0 3.14
0 0.00
0 75.27
0164.55
0 86.69

335.00
461.00
545.00
689.60
764.45

332
425
505
647
738

50 9.80E-05100.0
73 0.00E+00 0.0
78 2.77E-04 61.5
75 1.45E-03 26.1
66 2.29E-02 6.5

Flag: "I*" = Peak area was modified by background subtraction

00335



VMS Nuclide Identification Report V3.0 Generated 5-DEC-2002 11:06:38

Configuration
* ilyses by

*pile title
Sample date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type
Abundance limit

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

VA-02-0176
25-NOV-2002 00:00:00 Acquisition date : 5-DEC-:

0
2002 07:41:14
gram04

PU
042
0 02:50:00.00
100.00 keV

Yes
Average value

75.00

Sample quantity :
Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

1.0035

0 02:50:00.30
8.00
3.00 *

Peak Energy

0. 0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0

4460.13*
4838.02*
5086. 90*
5509.66*
5725.67*

1 3.14 335.00
0 0.00 461.00
3 75.27 545.00
15164.55 689.60

234 86.69 764.45

332
425
505
647
738

50200.0
73 0.0
78123.0
75 52.3
66 13.1

PU-244
PU242
PU-239
PU-238
PU-236

1.339E-02
0.OOOE+00
3.788E-02
0.199

3 .15

.Q

'O



SECTION XII

ANALYTICAL DATA (PLUTONIUM-241)

03 1337



Eberlln~lces
Oak Rl~boratory
Analyals .. ,eet

Work Order
I

Analysis Code

Run

Date Received

02941

Run 2

Printed: 1217 :40 PM
_ I of 3

I 4

Pu241 I

11/2612002
Lab Deadline 1215/2002

Client Duratek

Project 106760.003

Report Level 4
Activity Units pCi

Aliquot Units 9

Matrix OS

Method EML Pu-02 Modified

Instrument Type Beta LSC

Radlometric Tracer Pu242

Radlometric Sol# Pu-15 10/01

Tracer Act (dpmlg) 8.533

Carrier

Carrier Conc (mg/ml)

O-

Internal Sample Client Login Sample Sample
Fraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.0000E+00

02 MBL BLANK 11/26/0200:00 1.OOOOE+00

03 DUP VA-02-0176 89 11/25102 12:00 1.0036E+00
04 DO VA-02-0176 89 11/25/02 12:00 1.0036E+00

05 TRG Process Blank 11/26(02 00:00 1.OOOOE+00

_ _ _ I I____ I_ _ __ I __

1
I I _ _ _ _ __ _ _ _ _ _I_ _

Co I

'SAF1 isfi for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. **(yai mass exceeded the calibration curve range. Results should be qualified as approprQ



OrerI njr'rvlces
Oak RR I boratory
Analys,w.et

141
Run41
Run 2

Printed: 12M 4:40 PM
C J 2 of 3

Internal Sample Tracer Tracer Total Radlometrc Radlometric Grav Carrier Grav Filter Grav Filter Grav Flter Gray Mean SAF SAF
Fraction Dese Aliquot (g) ACT (dpm) Tracer (pCI) % Pec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 1* 2*

01 LCS 0.9803 8.4

02 MBL 0.9793 8.4

03 DUP 0.9753 8.3

04 DO 0.9744 8.3

05 TRG 0.0000 0.0

C .. - _ :_ _ _ 
- -.

= =.C '-

* SAFI Is used for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Bete only. s* Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



EberIIyIIvices
Oak Ft i boratory
Analys .eet

0&141
0141
Run 2

Printed: 1211 4:40 PM
le 3of 3

Internal Sample Rough Prep Rough Prep Prep Prep Sep tO Sep tO Sep t1 Sep ti
Fraction Desc Date By Date By Date/Time By Date/Time By

01 LCS 12/16/02 17:05 BMCDOWELL 12/11/02 05:25 TSMITH

02 MBL 12/16/02 17:05 BMCDOWELL 12/11/02 05:25 TSMITH

03 DUP 12/16/02 17:05 BMCDOWELL 12/11/0205:25 TSMITH

04 DO 12/16/02 17:05 BMCDOWELL 12/11/02 05:25 TSMITH

05 TRG 12/16/02 17:05 BMCDOWELL 12/11/02 05:25 TSMITH

* AFIc')ed for Gross Alpha and all other radlonuclldes. SAF2 Is used for Gross Beta only. )tal mass exceeded the calibration curve range. Results should be qualified as appr(>).



Cof oom Report
Cie iuratek

02-11141 -PuJi (pCi/g) In OS
Tracer 1I d-1 5 10/01

Printed: 12l)2 4:40 PM

v olf

Internal Sample client Sample Sample Tracer Tracer Radlometrle Radlometrie SAF SAFFraction Dese ID Date Aliquot Aliquot (g) ACT (dpn) Tracer (PCI) % Re t 2-
01 LCS LCS 11/26/02 00:00 1.0000 0.9803 8.3649
02 MBL BLANK 11/26/02 00:00 1.0000 0.9793 8.3564
03 DUP VA-02-0176 11/25/02 12:00 1.0036 0.9753 8.3222
04 DO VA-02-0176 11/25/02 12:00 1.0036 0.9744 8.3146.
05 TRG Process Blank 11126/02 00:00 1.0000_ 0.0000 0.0000



Eberiftervices
Oak Laboratory

Preliminary Data Rep nalyfical Calculations

Work Order: OT11141-Pu241-2
Printed: 12/117220Ot1 PM

e1 of3

I , CNI

cc

.9 CJ

C..

ii

I

I3 1

C cc

Lab Nucilde Sample Client Activity Reult Error Etimat MDA nwS LCS LCS RPD MDA BlankFraction Deuc idenDseteiffication unitse eut rorEtnt D Known %R Flag Flag Flag Flog
01 PU-241 LCS LCS pClIg 3.33E+02 6.51E+00 4.53E+00 2.81 E+02 118.46 OK OK
02 PU-241 MBL BLANK pCi/g 1.1 6E+01 2.76E+00 4.52E+00 OK INV
03 PU-241 DUP VA-02-0176 pCI/g 1.37E+O1 2.94E+00 4.77E+00 INV OK
04 PU-241 DO VA.02.0176 pCUg 5.61E+0 2.96E+00 5.11E+00 INV

- -~ --- -=-__

C 0 0



Ebe( ervices
Oak4e Laboratory

Preliminary Data Re() Analytical Calculations
Work Order: - 1141-Pu241-2

Printed: 12/17/290 41 PM
1Yae 2 of 3

Lab N Sample Sample Sample Radlometric Grav Mean Sep to Sep tIFractioncl De aate Aliquot % Rec % Rec % Rec catelmme DatOWTne
01 PU-241 LCS 11/26102 00:00 1.OOE+00 0.00 0.00 1211112002 5:25
02 PU.241 MBL 11/26102 00:00 1.OOE+00 0.00 0.00 12/1112002 5:25
03 PU-241 DUP 11/25/02 12:00 1.00E+00 0.00 0.00 12111i2002 5:25
04 PU.241 DO 11/25102 12:00 1.00E+00 0.00 0.00 1211112002 5:25

co3



Eberljervices
Oak We Laboratory

Preliminary Data Repg Analytical Calculations Printed: 12/17/20*41 PM
Work Order: d 11 1 41 -Pu241-2 - of 3

*1
0

I

IN

a)
4.'

0

LFb Nuclide Sample Counting Hamifi.e Detect Canter Count Counts Bkg EffFraction De Date/Time (days) Time I

01 PU-241 LCS | 12M3102 16:27 5215.77 2550 1 90 12966.3 12.82 0.186152719

02 PU-241 MBL 1V113/02 17:57 5215.77 2550 | 2 90 1567.8 12.82 0.191729263

| 03 PU-241 DUP 1211310219:27 5215.77 2550 | 3 90 1614.6 12.82 0.198927668

04 PU.241 DO 12113/02 20:57 5215.77 2550 4 90 1330.2 12.82 0.200634367

w
. 4-�

C C 0)



0~ 0 0
Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 12117/2002 4:39 PM

Page 1 of I

I . Work Order | Run I

. . .ie
Analysis Code Aliquot Units Lab Deadline Technician

Pu241 grams 12/512002 eMCDOUGALL n

Lab Duratek Sample,
Fraction

Client ID Type M
01 LCS LCS
02 BLANK MBL .
03 VA-02-0176 DUP
04 VA-02-0176 DO
05 Process Blank TRG.

.-

.. K

Aliquot Data MS H-3 Solids OnlyDilution Data Aliquot Data MS

AIquot Final (ml ) Aliquot _ q Aliquot
-- 1.0000E400 ~ aY

I.OO000E+00 ~g~0
2.5089E+01 100.0000 2 4.OOOOE+00 0
2.5089E+01 1000000 oo a 4.OOOOE+00 - -T.O0 OO

._ _ .2 .2 tOO1.0000E+0C .0

. __

H-3 Solids Only
Water Added H3 Dist

(ml) I Aliq

I
I
I

IIII
_ -

Comments 3

C.

C;

Technician: _ __ _ _ Date: . I-7. _



Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 12/6/2002 1:22 PM

Page 1 of 1

Work Ordee Run! Analysis Code Aliquot Units Lab Deadline Technician

_- Pu241 I grams | 121512002 JBARNARD

Lab Duratek Sample
Fractlon:

Client ID Type
01 LCS LCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA-02-0176 DO
05 Process Blank TRG

Dilution Data

Aliquot Final (ml) .

2.5089Ete 100.0000
2.5089E+O ' 100.0000

4+70~~

W:: LI

MS Aliquot Data

Aliquot -

1017*
4 |

,~ A %

i *| E

* g *'rt

.i ,4|

I H.3 Solids Only I
Water Added H3 Dist

(ml) I Aliq I

I T

7 - 1

'I I
; I I

I II
I
I,

I Comments

.%,, T��a-Technic Date: 1a I IJ4., o 0)



EberiWfUvices
Oak I boratory Spike and r Worksheet _,ge g of I

Printed: 121 3:19 PM

Internal Work Order Run I Analysis Code Date I Technician . I Technici Initials I Witness Initials
El l-Pu241 1211212002 15:19 1ECALZADILLA -LII

| . . S .... .. e

LO; -' L DM<SD r L D< sr b < * j -j ' "- ' .-MJ! m Si;5

Isotope Sol # ActWHiy Solution Approx Volume Volume Volume Volume Known Error Addeddpmlml Date Addition Used (mD Used (ml) Used (ml) Used (mo pCI Estimate pCII. I,
Emxr

Estimate
Known

pCI
Error Added

Estimate I pCI
Error

Estimate
Pu-241 Pu-17a 1231.125 12/12/2002 0.511 281.05 12.928 0.00 0.0001 °.00 0.00C 0.00 0.000

.....

t. : v
,? £-:, ,-.-

7b. ̂ . -_s-r .1: .. '...

fraction Isotope Sol # Activity
dpmnMl

Soluion Volume Approx
Date Used (mD) Addition_oulo

Tracer LCS_ __ _ - -4 401 Pu242 IPu-15,10/01 8.533 12V1;

02 Pu242 Pu-15 10/01 8.533

03 Pu242 Pu-15 10/01 8,533 122002

04 PU242 Pu-is 10/01 8.533 12/12/2002

05 Pu242 Pu-I5 10/01 8.533 12/12/2002

1.2900

1.2900

1.2900

1.2900

1.2900

I

Matrix Spike

I

Z--

4-
-fti

Version 2.0 08/99



Eberlavices
Oak O.aboratory Spike and *er Worksheet ge 1 of1

Printed: 12t . 5:05 PM

Internal Work Order Run I Analysis Code Date f Technician Technician Initials I Witness Initials_ S II Pu241 12/1612002 17:04 BMCDOWELL I
LCS & Matrix Spikes LCS MS LCSD MSD L MS LCSD MSDS Activity Solution Approx Volume Volume Volumo Volume Known Error Added Error Known Error Added ErrorIsoope Soi 1 dpm/ml Date Addition Used (ml) Used (ml) Used (ml) Used (ml) PCI Estimate pCI Estm PCI Estimate pCI Estimate

Pu-241 Pu-17a 1230.476 12/16/2002 0.510 0.5068 280.90 12.922 0.00 0.000 0.00 0.000 0.00 0.000

_ Tracers Balance Printer Tapes
fraction Isotope Sol 0 Activity solution volume Approx TrceICSdp-n mIt Date Used (ml) Addition Tracer

01 Pu242 Pu-15 10/01 8.533 12116/2002 0.9803 1.2900

02 Pu242 Pu-15 10101 8,533 12116/2002 0.9793 1.2900

03 Pu242 Pu-15 10/01 .8.533 12/16/2002 0.9753 1.2900

04 Pu242 Pu-15 1o/01 8.533 12V16/2002 0.9744 i.2900
05 Pu242 Pu-i5 10/01 8.533 12116/2002 0.0000 1.2900

Matrix Spike

-__ - - --

VersionfC'899 C O'.)



3 Dec 2002 15:42
rotocol #:28

TRI-CARB - 1.09
241-PU

Page #41
User : DURATEK

ime: 90.00
ata Mode: CPM
C round Subtract: None

Nuclide: 241PU

egion A:
sgion B:
egion C:

LL UL
2.0 - 20.0
0.0 - 20.0
2.0 - 500

LCR
0
0
0

2S%
0.0
0. 0
0. 0

BKG
0.00
0.00
0.00

lench Indicator: tSIE
Ext Std Terminator: Count

21114lB(1-5)
rotocol Data Filename: c:\spectra\PROT.DAT
ount-Data Filename: c:\spectra\SDATA28.DAT
pectrum Data Drive & Path: c:\spectra

SMPLID PID
38

S# CPMA CPMB CPMC tSIE TIME
94.56 144.07 140.13 308.18 90.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 28 Sample No. 1 Repeat 1

keV 500

Region
A: -
B:
C:

LL
2.0
0.0
2.0

UL
20 . 0
20.0
500.

CPM
94.6

144. 1
140.1

003419



38 2 14.84 17.42 40.31 315.28 90.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 28 Sample No. 2 Repeat 1

keV 500

Region
A-
B:
C:

LL
2.0
0.0
2.0

UL
20.0
20.0
500.

CPM 0C
14.8
17.4
40.3

00350



38 3 15.21 17.94 40.66 324.52 90.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 28 Sample No. 3 Repeat 1

keV 500

A Region

\ ,) B.
C:

LL
2.0
0.0
2.0

UL
20 .0
20.0
500.

CPM
15.2
17.9
40.7

00351



38 4 15.25 14.78 49.81 326.72 90.00

SPECTRUM PLOT

UCPM Y maximum Protocol No. 28 Sample No. 4 Repeat 1

keV 500

. Pegion

_p A:
B:
C:

LL
*2. 0
0.0
2. 0

UL
20. 0
20.0
500.

CPM
15. 7
18. 1
40. 3

C

Q

00352



38 5 12.82 10.32 40.74 335.48 90. 00

SPECTRUM PLOT

CPM Y maximum Protocol No. 28 Sample No. 5 Repeat 1

I

i~
:i
Ii

I
I
i

i
i

i-;:.-a -q.. -L-�. IAd |as ~ mm mr~m hAhnu~j -rm.7ss~r mmi-Sw!blw
. - -.

keV 500

0 Region
t TW A.

B :
C :

LL
2.0
0.0
2.0

UL
20.0 -

20.0
500.

CPM
13.2
15.2
32. 2

U 3 'a353



Thermo ,c
LSC Instrument Transfer

Internal Work C. der: 02-11141
Run: 2

Printed: 12114120* 41 AM
Page 1 of 1

Fraction Isotope LSCSampleType AnalysIsCode InstrumentlD ProtocoilD PID SNumber CountDuration CPM A CPM B CPM C tSIE SIS DataSource CountTime
I Pu-241 S Pu241 2550 28 38 1 90 94.56 144.07 140.13 308.181 I 12/1312002 16:27

2 Pu-241 S Pu241 2550 28 38 2 90 14.84 17.42 40.31 315.28 I| 12V13/2002 17:57
, 3 Pu-241 S Pu241 2550' 28 38 3 90 15.21 17.94 40.66 324.516 I 12V13/2002 19:27

4 Pu-241 S Pu241 2550 28 38 4 90 15.25 14.78 49.81 326.718 _ 12/13/200220:57
0 Pu-241 B Pu241 2550 28 38 5 90 12.82 10.32 40.74 335.481 I 12/13/2002 22:27

Cr,

C _, el



SECTION XIII

ANALYTICAL DATA (NEPTUNIUM-237)

00355



Eberl lces
Oak RW boratory
Analysis-heet

'Work Order

Analysis Code

Run

Date Received

0*141
N tEI

Run 1

Printed: 121861:0 AM
*a I of 3

Np237EI I

11/26/2002
Lab Deadline 12/5/2002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCi

Aliquot Units 9

Matrix OS

Method ElChroM ACW08 Mod

Instrument Type Alpha Spectroscopy

Radiometric Tracer Np-239

Radiometric Sol# Am-10

Tracer Act (dpm/g) 2281.895

Carrier

Carrier Conc (mg/ml)

Internal Sample Client Login Sample Sample
Fraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.OOOOE+00

02 MBL BLANK 11/26/02 00:00 1.OOOOE+00

03 DUP VA-02-0176 89 11/25/02 12:00 1.0035E+00

04 DO VA-02-0176 89 11/25/02 12:00 1.0035E+00

_ _ I- I1 i +

I -I 1-t

i i -i i i

I I i 1 t

__ _ __ _ __I_ __ _ __ _I__ _ I

^ SAFI ( d for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. (_')ual mass exceeded the calibration curve range. Results should be qualified as approc .



Eber l~Ices
Oak iboratory
Anals Sneet

041i
Npo&tEI

Run 1

Printed: 12I ):43 AM
a2 of 3

Internal Sample Tracer Tracer Total Raclometric Radlometrrc Grav Carrier Grav Fitter Grav Fllter Grav Filter Grav Mean SAF SAFFraction Desc Aliquot (g) ACT(dpm) Tracer (pCI) % Rec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 1r

01 LCS 0.4536 1035.1 357.8 76.73 76.73
02 MBL 0.4541 1036.2 349.7 74.92 74.92
03 DUP 0.4514 1030.0 .266.8 57.51 57.51
04 DO 0.4478 1021.8 207.2 45.02 45.02

__ __ _ _ ________-.

4

-J,

* SAF1 Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. - Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberil Ices
Oak R aboratory
Analysis Sheet

0N*p141

Run I

Printed: 1216 * :43AM
_ s3of 3

Internal Sample Rough Prep Rough Prep Prep Prep Sep tO Sep tO Sep t1 Sep t1Fraction Desc Date By Date By Date/Time By Date/Twme By

01 LCS 11/27/0212:40 JBARNARD 12/05/02 08:44 TSMITH 12/06/02 04:51 TSMITH
02 MBL 11/27/02 12:40 JBARNARD 12/05/02 08:44 TSMITH 12106/02 04:51 TSMITH
03 DUP 11/27/02 12:40 JBARNARD 12/05/02 08:44 TSMITH 12/06/02 04:51 TSMITH
04 DO 11/27/02 12:40 JBARNARD 12/05/02 08:44 TSMITH 12/06/02 04:51 TSMITH

* SAF1 I for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ' )al mass exceeded the calibration curve range. Results should be qualified as appro



Eber rvices
Oak luge Laboratory

Preliminary Data Rep( nalytical Calculations
Work Order: 02-T11 41-Np237EI-1

Printed: 12/9I20rjfkl4 AM
_1~ of 3

~0:

I.-,% LU
03r.

M
It.b 4

:C L

14

'U

Lab I i Sample Client Activity tI I LCS I LCS I C I RD I MA i Bln
iINulCdeResutsM 

ErrrBEankDFraction - sc I Identification Units Results IErorEstiat IDA Known I S i Flag Flag Flag i Flag
_ _ _ _ __ _ _ _ ___ I., 

I . _._ _._
-01

02

03

04

.. ..... .-

NP-237

'NP.237

NP-237

NP-237

LCS

MBL

DUP

DO

I-._ _ __ _ __ _

LCS

BLANK

VA.02.0176

VA-02-0176

C Ig

pCI/g I

pCItg

1.01E+01

O.OOE+00

O.OOE+00

2.33E-02

I1.16E+00

0.OOE+00

0.00E+00

5.69E.02

1.14E.01I

4.69E-02

6.25E.02

¶1.30E-01

_.
I

...... .

... .... .. .

9.80E+00 102.98

_-

OK I

i'

.. 1 . ._I

OK

I OK

OK

OK

OK

Il

!OK

It--. -

-- 
.- .- ......... ...... .... 4-- -- - --- -- + --- -, I ---I

�_-o

M
&M..

0

......... .. _

L.�- - - --

-"-- - -'- 7--

- -.- .-.

- . ---- --I - ---- .- -. 1 -- ,- ---- I - -,--

.. ..... .. I..... . I- - ----

C=

co
C;-

. . . . .. -I-- ------- 4 --- 4� � -f ---

II . -- I



Eberli ~rvices
.Oak Ri, 0 -Laboratory

Preliminary Data Repo!\nalytical Calculations
Work Orde~r: 02-11141-Np237EI-1

Printed: 12/9/200*14 AM
V'2 of 3

a -

C44
f C
40

81

a

I

Lab Sample Sample ISample iRadlometrit Grav Moan jSep to Sep tiFractIon Desc Oats I liquot % flec % Re % ReS" waelrlme Datelfirne
01 NP.237 LCS 11126102 00:00 1.OOE+00 76.73 76.73 121512002 8:44 121612002 4:51
02 NP-237 MBL 11/26/02 00:00 1.00E+00 74.92 74.92 1215/2002 8:44 126/12002 4:51
03 NP-237 DUP 11/25102 12:00 1.00E+00 57.51 57.51 12/5/2002 8:44 1216/2002 4:51
04 NP-237 DO 11/25/02 12:00 1.OOE+00 45.02 45.02 12/5/2002 8:44 12/612002 4:51

.. ~............--------.

01)
46.d

Ca

be"

Im I

won,

C C06h 0D



Ebe rjrvices
Oak tush Laboratory

Preliminary Data Rep)\nalytical Calculations

Work Order: 02- I1141-Np237EI-1
Printed: 1219/20 ()4 AM

Ir 3 of 3

Lab Sarmle Counting Wailise ICount BitkFraction I ucisde Dosc DateTime (days) Detect Carrier 
,Counts 

CP

01 NP-237 LCS 12106102 11:16 A.Spec 16 170 6.20 E+02 5.o0 E 03 21.3
02 NP-2371 MBL 12107/02 12:52 ASpec 35 170 0.00 E+00 0.00 E+00 20.5
03 NP-237 OUP 12107/02 12:52 .Spec 36 170 0.00 E+00 0.00 E+00 20
04 NP-237 DO 12/07/02 12:53 ..Spec 37 170 8.30 E-01 1.00 E-03 21

CA.)



Cou.pom Report
Clienr. .Juratek

02-11141-NpqW1-1 (pCI/g) in
Tracer E. Am-10

Printed: 1216 0:43 AM
_ ie I of I

Internal Sample Client Sample Sample TracerTracer Radlometric Radlometric SAP SAPFraction Desc ID Date Aliquot AlIquot(g) ACT (dpm) Tracer (pCIQ 2*

01 LCS LCS 11/26/02 00:00 1.0000 0.4536 1035.0676 357.7547 76.73
02 MBL BLANK 11/26/02 00:00 1.0000 0.4541 1036.2085 349.7188 74.92
03 DUP VA-02-0176 11/25/02 12:00 1.0035 0.4514 1030.0474 266.8486 57.51
04 DO VA-02-0176 11/25/02 12:00 1.0035 0.4478 1021.8326 207.2132 45.02

_-

C"I AWN I'



Spike andrV-r Worksheet (hge 1 of I
Printed: 11i. 2:40PM

[)__ tAnalvsis Code IDa te I TOChniqlan I lechniclaninnitals- I YvItews InnItala- ix aNp237EI 11/27/2002 12:34 1 JBARNARD I T.n "A -i7- 7 L!&Mti 7~~ C 5 LCD MD , L S- ~ M .. t?

Isotope I Sol # Activity
dpm4Ml

Solution Approx Volume Volume I Volume Volume
Date Addition Used (mq Used (ml) Used (mQ Used (ml) _

Known
pCI

Error
Estimate

Added Error IKnown
pCI EstImat . pCI

Enror Added I Error
Estimate I pCI |EsamateNp-237 I Np-1a 1, 23.510 11/27/200 1 0.94(

-1- ___
9.80 0.353 0.00 0.000 0.00 0.001 0.00 0.000

. .' .
" I †* F"*Un F:;;i.

traction I Isotope Sol #
ActivIty

dpmlnt
Solutn Volume Approx

Date I Used (m) I Addition Tracer LCS
01 Np-239 Am-10 228t.895 1112712002
02 Np-239 Am-10 2281.895 11127/2002

03 Np-239 Am-lo 2281.895 11127/2002

04 Np-239 Am-1o 2281.895 1112712002

I - ::

___________ ____________________________ �4�aI�nce p �-*�-�..�*--
___________________________ _____________________________________________________________________ 

�... .. *'�.*'��A�

+ 4 + 4

0.4400

0.4400

0.4400

0.4400

0.569
0.4541 *9

03.4514 g
0. 4478 _q

0.9252 q

Matrix Spike4. +

I

I I
I I

.I

C=3

rCn

Version 2.0 08/99



Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 12/3/2002 9:32 AM

Page 1 of I

Work Order . j Run

3 _

Analysis Code Aliquot Units Lab Deadline Technician

Np237EI grams 1215/2002 JBARNARD
- F F

7Lab
Fraction

Duratek Sample

Type

Muffle Data I

Client ID
01 -LCS LCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA-02-0176 DO

Dilution Data

Aliquot Final (ml)

2.5089E+01 100.0000o
2.5089E+01 100.0000o

I I

Aliquot Data MS Aliquot

Aliquo

PI i

I . I
~1%

N MW

R IN

H.3 Solids Only
Water Added H3 Dblt

(ml) I Aliq

Comments

Date: l lc CN C,



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
9-DEC-2002 01:29:25

Spectral File: *N* *M* *R*H*V* * * *2* *4*A*N***1*N*P*C***** ************* *
Spectral File: ND AMS ARCHIVE C:C 0211141A-NP$0l NP.CNF
****** ******* ************* * * ***** ** ******* ******************************** ***

BATCH ID: 0211141A-NP
SAMPLE DATE: 6-DEC-2002 00:00
SAMPLE TITLE: SPIKE
ACQ DATE: 6-DEC-2002 11:16
ELAPSED LIVE TIME: 10200.
TRACER ID: NONE
LAMBDA VALUE: 0.
TRACER DPM AT SAMPLE DATE: 0.000
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 07:58
BKG FILENAME: B_016_6DEC02

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID:
ALIQUOT: 1.000E+00
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FWHM (kev):
ROI TYPE: ST,
CONFIDENCE FACTOR:
LLD CONSTANT:
EFF CAL DATE: 27-NOV-2002
BKG ELAPSED TIME:

01
gram
016

21.30%
76.73%

0 . 00
MNDARD
4.65
2 .71

07:58
60005.

* ******** * ************** *** * * * * ****** ******* ********* ************* ****** *** *** * *

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

A 2 3 6  5755.0

Itj-237 4768.8

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

-3.080E-03

1.009E+01

TPU/ERROR
2-SIGMA

3.557E-02

1.156E+00

MDC
pCi/ gram

1.262E-01

1.139E-01

-0.19 1.19 100.0

620.15 0.85 99.6

************************************************************************* ******

Analysto 4

Reviewer

Date

/1/4 /oA
Date

003 65



Spect@ : DKAIOG:[ALPHA.ALUSR.ARCHIVECJC@11141A-NPtoLNP.CNF;i
Title : 016
Sample Title: SPIKE
Start Time: 6-DEC-2002 11:16: Sample Time: 6-DEC-2002 00:00: Energy
Real Time : 0 02:50:01.00 Sample ID : 01 Energy
Live Time : 0 02:50:00.00 Sample Type: NP Eneray

Offset:
Slope :
Quad :

3.51537E+03
3.02949E+00
-1.19020E-04.

20

0)
4-)

0

10

coc*
or3

... . . . . . .

ll I

i....:

i

:
.

.

*:- -
.

4000 4500 5000
Energy (keV)

5500 6000

C C)"k 0r



Channel Contents for NDAMSARCHIVEC:C 
0211141A-NPS01NP

Channel

10201 10200 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 1 0 0

4: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

57: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

85: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

99: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

113: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

117: 0 0 0 0 0 1 0 0 0 0 0 1 1 0

141: 0 0 0 0 0 0 1 1 0 0 0 0 0 0

155: 0 0 0 0 0 0 0 0 0 1 0 0 1 0

169: 0 0 0 0 00 0 0 0 0 0 0 0 0

183: 0 0 0 0 0 0 1 0 0 0. 0 0 1 1

197:. 0 1 0 1 0 0 0 0 0 0 0 0 0 0

21: 0 0 0 0 0 0 0 0 0 0 1 1 0 0

225: 1 0 0 0 0 0 0 0 0 0 0 0 0 0

239: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

253: 0 0 1 1 0 0 0 0 1 0 0 0 0 0

267: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

281: 0 0 0 0 0 0 1 0 .0 0 0 0 0 0

295:' 0 0 0 0 0 0 0 1 0 0 0 0 0 0

309: 0 ..0 0 0 1 0 . 0. 0 0 0 0 0 1 1

323: 0 0 0 0 .0 0 1 0 0 0 0 0 0 0

337: 0 0 0 0 0 0 0 0 2 1 2 0 0 0

351: 0 0 1 1 0 1 0 0 0 2 2 1 0 0

365: 1 2 2 1 1 1 2 0 1 1 3 3 3 1

379: 3 1 3 4 4. 3 3 3 5 2 4 5 3 2

393: 5 5 3 2 0 4 2 2 3 '6 4 4 5 2

407: 6 3 11 3 5 6 3 10 3 5 6 12 9 6

421:' 12 10 22 9 16 10 15 15' 18 26 20 14 22 21

435: 21 18 12 13 16 13 14 6 11 8 5 9 4 4

449: 8 4 5 7 3 3 4 6 1 2 3 1 4 1

2 2 3 1 0. I 0 0 0 0 0 0 0 .0

0 0 1 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 00 0 0 0 0 0 0

000 010 0 0 00 0 0 0 00

0 0 0 1 0 0 00 0 0 0 .0 0 0

533: 0 0 0 0 .0 0 1 0 0 1 0 0 0 0

547: ~ 0 0 2 0 0 0 0 0 0 0 0 0 0 0

561: 0 1 0 0 0 1 0 0 0 0 0 0 0 0

575: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

589: 1 0 0 0 0 0 .0 0 0 0 1 0 0 0

603: 0 0 .0 0 0 0 0 0 0 0 0 0 0 0

617: 0 0 . 0 0 0 0 0 0 0 1 0 0 0 0

631: 0 0 0 0 0 0 0 0 0 0 0 0 0 1

645: 0 0 0 0 0 0 0 0 0 0 0 I 1 0

659: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

673: 0 0 0 0 1 0 0 0 0 0 1 0 0 0

687: 0 0 0 0 0 0 0 0 1 0 0 0 0 0

701: 0 0 0 0 0 0 0 0 0 0 .0 0 0 0

715: 0 0 0 0 0 0 0 1 0 0 0 0 0 0

729: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

743: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

757: .0 0 0 0 0 0 0 0 0 0 0 0 0 0

771: 0 0 0 0 0 0 0 0 0. 0 0 0 0 0

785: 0 0 0 0 .0 0 0 .0 0 0 0 0 0 0

799: 0 0 0 0 0 0' 0 0 0 0 0 0 0 0

813: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

827: 0 0 0 0 0 0 0 0 0 0 1 0 0 0

841: 0 0 0 0 .0 0 0 0 0 0 0 0 0 0

855: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

869: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

883: 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0

897: 0 0 0 1 0 .0 0 0 0 0 0 0 0 0

911: 0 0 0 '0 0 0 0 0 0 0 0 0 0 1

925: 0 0 0 0 0 0 0 0 0 0 0 D I 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

995: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1009: 0 0 0 0 0 1 0 0 0 0 0 0 0 0

1023: 0 0 
t(3i



Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

ector ID: 16 Acquisition Start:
Live Time: 0 02:50:00.00 Real Time:
Batch Id: 0211141A-NP Sample Id:
Sample Type: NP

Pk It Energy Area Bkgnd FWHM Channel Left

1 0 4786.39 621 0 57.17 426.70 380
2 0 5640.62 1 0 3.03 722.00 718

9-DEC-2002 01:29:19.35

6-DEC-2002 11:1 6 : 5 7 . 0 1C
0 02:50:01.00
01

Pw Cts/Sec %Err

87 6.09E-02 4.0
59 9.80E-05100.0

Fit

Background Counts Within I

Live Time:

Pk It Ener9

1 0 4775.5
2 0 5711.9

0 16:40:05.OC

ry Area

5 5
9 7

Peak Regions Generated:

Acquisition Start:
Real' Time:

Bkgnd FWHM Channel Left

0 3.03 423.00 380
0142.39 747.00 718

9-DEC-2002 01:29:23.83

6-DEC-2002 15:43:00.01
0 16:40:05.00

Pw Cts/Sec %Err Fit

87 8.33E-05 44.7
59 1.17E-04 37.8

' t Sample Counts Within Peak Regions

Pk It Energy Area Bkgnd FWHM

1 0 4786.39* 620 0 57.17
2 .0 5640.62* 0 0 3.03

Generated:

Channel

426.70
722 .00

Left

380
718

9-DEC-2002 01:29:24.13

Pw Cts/Sec %Err Fit

87 6.08E-02 4.0
59-1.86E-05577.4

Flag: "*" = Peak area was modified by background subtraction

l

00368



VMS Nuclide Identification Report V3.0 Generated 9-DEC-2002 01:29:25

Configuration
^ tyses by

lpe title
mple date

Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type -
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
SPIKE
6-DEC-2002 00:00:00 Acquisition date : 6-DEC-:
01 Sample quantity : 1.0000
NP Sample geometry :
016 Detector geometry:
0 02:50:00.,00 Elapsed real time: 0 02:54

100.00 keV Half life ratio : 8.4
Yes Systematic Error : 3.4
Average value Efficiencies at : Peak EI

2002 11:16:57
gram

O :01. 00
00

Do %
nergy

0. 0%

75. 00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0 4786.39*
0 5640.62*

620 57.17
0 3.03

426.70 380 87 8.0
722.00 718 59*****

NP-237
PU236

7.74
-2.363E-03

00 3U



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
_ **9-DEC-2002 01:29:52

Spectral File: NDAMSARCHIVE R:R 0211141A-NP$02_NP.CNF

******************************** ***********************

BATCH ID: 021
SAMPLE DATE: 7-DEC-20
SAMPLE TITLE:
ACQ DATE: 7-DEC-20
ELAPSED LIVE TIME:
TRACER ID:
LAMBDA VALUE:
TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:
ENERGY CAL DATE: 6-DEC-20
BKG FILENAME: B_03

11141A-
02 00:

BLW
02 12:

102C
NC

-NP *
:00 *
LNK *
:52 *
W0. *
)NE *
0. *

'00 ' *
)IL *
49 *
02 *

SAMPLE ID:
ALIQUOT: 1.0
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FWHM (kev):
ROI TYPE:
CONFIDENCE FACTOR:
LLD CONSTANT:
EFF CAL DATE: 6-D]
BKG ELAPSED TIME:

OOE+00
02

) gram
- 035
20.50%
74. 92%
0.00

I'ANDARD
0.c

SC
02 00:
5_6DEC

4.65
2.71

EC-2002 00:49
60000

***************************************** ********* ******* ******** ********** *

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

T T236 5755.0

*I-237 4768.8

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

8.458E-03

0,OOOE+00

TPU/ERROR
2-SIGMA

3.599E-02

0.OOOE+00

MDC
pCi/ gram

1.041E-01

4.694E-02

0.49 0.51 100.0

0.00 0.00 99.6

Analyst 0

Reviewer

Date

/ 2,I(0 d
Date

0

00370



Spec
Title

:OKAIO: [ALPHAALUSRARCHIVE.R]().L114±A-NP$02.-NP.CNF;i
: 035

Sample Title: BLANK
Start Time: 7-DEC-2002 12:52:
Real Time : 0 02:50:00.1o
Live Time : 0 02:50:00.00

'CD

3.42963E+03
3.10924E+00
-1.58507E-04

Sample
Sample
Sample

Time:
ID
Type:

7-DEC-2002 00:00:
02
NP

Energy
Energy
Energy

Offset:
Slope :
Quad

± ~

0)
4-)

.. 5

0

I I

. .. .

. . . . ..,.

I. . . . . . . . ..

. . . . .. ..

I . . .
-I

3500 4000 4500 5000
Energy (keV)

5500 6000



Channel Contents for ND AMS ARCHIVE R:R 0211 141A-NP$021NP

Channel

129:
43:
57:
71:
85:
99:

113:
*127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:
295:
309:
323:
337:
351:
365:
379:
393:
407:
421:
435:

449:

505:
519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
*687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:

925:

0.
981:
995-
1009:
1023:

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0,
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
.0
0
0
0
0
¶
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 .
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
I0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0-
0
0
.0
0
0
0
0
0
0
0 ,
0
0
0
0
0
0
0

0
0
.0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
06
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
.0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions

^ tector ID: 35 Acqui:
A ive Time: 0 02:50:00.00
Batch Id: 0211141A-NP
Sample Type: NP

Generated:

sition Start:
Real Time:
Sample Id:

9-DEC-2002 01:29:41.77

7-DEC-2002 12:52:26.01
0 02:50:00.10
02

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2

0 4775.92
0 5686.75

0
1

0 0.00 443.00
0 3.11 755.00

401 85 0.OOE+00 0.0
735 59 9.80E-05100.0

Background Counts Within Peak Regions Generated: 9-DEC-2002 01:29:50.17

Acquisition Start:
Real Time:Live Time:

6-DEC-2002 15:43:49.01
0 16:40:00.100 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2

0 4776.65
0 5711.69

0
3

0 0.00 443.00
0 0.00 764.00

401 85 0.OOE+00 0.0
735 59 5.00E-05 57.7

A t Sample Counts Within Peak Regions

Pk It Energy Area Bkgnd FWHM

Generated: 9-DEC-2002 01:29:50.40

Channel Left Pw Cts/Sec %Err Fit

1
2

0
0

4775.92*
5686.75*

0
0

0 0.00 443.00
0 3.11 755.00

401 85 0.OOE+00 0.0
735 59 4.80E-05212.7

Flag: "*"9 = Peak area was modified by background subtraction

Q0307 3



VMS Nuclide Identification Report V3.0 Generated 9-DEC-2002 01:29:51

Configuration
Iftlyses by'

le title
Sample date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
BLANK
7-DEC-2002 00:00:00 Acquisition date : 7-DEC-
02 Sample quantity : 1.0000
NP Sample geometrv :

2002 12:52:26
gram

035
0 02:50:00.00

100.00 keV
Yes
Average value

75.00

Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

0 02:50:00.10
8.00
3.00 %

Peak Energy

0. 0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0 4775.92*
0 5686.75*

0 0.00 443.00
0 3.11 755.00

401 85 0.0.
735 59425.5

NP-237
PU236

0. OOOE+00
6.337E-03

Q

003 '374



Eberline Ser~vices
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
9-DEC-2002 01:30:00

Spectral File: ND AMS ARCHIVES:S 0211141A-NP$03_NP.CNF

*

BATCH ID: 023
SAMPLE DATE: 25-NOV-2C
SAMPLE TITLE: VA
ACQ DATE: 7-DEC-2C
ELAPSED LIVE TIME:
TRACER ID:
LAMBDA VALUE:
TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:
ENERGY CAL DATE: 6-DEC-20
BKG FILENAME: B_03

.114lA-NP
102 00:00
L-02-0176
'02 12:52

10200.
NONE

0.
0. 000
SOIL

02 00:49
6_6DEC02

I*

;*

*

*

*

*

*

I*

*

*

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIE1
RECOVERY:
TRACER FWHM (ke'N
ROI TYPE:
CONFIDENCE FACTC
LLD CONSTANT:
EFF CAL DATE:
BKG ELAPSED TIME

1. 003E+00
03

gram
036

ICY: 19.98%
57.51%

v): 00.00
STANDARD

)R: 4.65
2.71

6-DEC-2002 00:49
60000.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

PTT236 5755.0

v-237 4768.8

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

-7.877E-03

0. OOOE+00

TPU/ERROR
2-SIGMA

1.116E-02

0.OOOE+00

MDC
pCi/ gram

1.246E-01

6.250E-02

-0.34 0.34 100.0

0 .00 0.00 99.6

Analys

Reviewer

Date

Date

0 03 75



Spect* .: DKAIO:[ALl
Title : 036
Sample Title: VA-02-0176
Start Time: 7-DEC-2002 i
Real Time : 0 02:50:00.0
Live Time : 0 02:50:00.0

PHA.ALUSR.ARCHIVE.SJS 1iii4iANt-NP$03.NP.CNFJi

2: 52:
0
0

Sample
Sample
Sample

Time: 25-NOV-2002 00:00
ID : 03
Type: NP

Energy
Energy
Energy

Offset:
Slope :
Quad :

3.4095iE+03
3.09320E+00
-i.55646E-04

±

0)I.4,

* .5
6
U

.0

0,3

Mo

-I

. . . . . . . . . . . . . .

3500 4000 4500 5000 5500 6000
Energy (keV)

0Ce 0)



Charnel Contents for NDAMS ARCHIVE 
S:S_0211141A-NPS03_NP

Channel.

43:
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71:
85:
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141:
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309:
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365:.
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

* tector ID: 36 Acquisition Start:
Live Time: 0 02:50:00.00 Real Time:
Batch Id: 0211141A-NP Sample Id:
Sample Type: NP

9-DEC-2002 01:29:56.43

7-DEC-2002 12:52:49.01C)
0 02:50:00.00
03

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2

0 4774.36
0 5713.26

0
0

0 0.00 451.50
0 0.00 775.00

409 86 0.OOE+00 0.0
746 59 0.OOE+00 0.0

Background Counts Within Peak Regions Generated: 9-DEC-2002 01:29:58.66

Acquisition Start:
Real Time:

6-DEC-2002 15:43:52.01
0 16:40:00.10Live Time: 0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2

0
0

4773.20
5710.30

0
2.

0 0.00 451.50
0178.33 775.00

409 86 0.OOE+00 0.0
746 59 3.33E-05 70.7

T tSample Counts Within Peak Regions Generated: 9-DEC-2002 01:29:58.91

FitPk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err

1 0 4774.36*
2 0 5713.26*

0
0

0 0.00 451.50
0 0.00 775.00

409 86 0.OOE+00 0.0
746 59-3.33E-05 70.7

Flag: 11*11 = Peak area was modified by background subtraction

Q
OUt }3 7 8



VMS Nuclide Identification Report V3.0 Generated 9-DEC-2002 01:29:59

Configuration
. lyses by

'Aple title
; nple date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO: [AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VA-02-0176
25-NOV-2002 00:00:00 Acquisition date : 7-DEC-
03 Sample quantity : 1.0035
NP Sample geometry :
036 Detector geometry:
0 02:50:00.00 Elapsed real time: 0 02:5

100.00 keV Half life ratio : 8.

2002 12:52:49
gram

0:00. 00
00

0.OP

Yes
Average value

75.00

Systematic Error :
Efficiencies at :

3.00 t
Peak Energy

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0

4774.36*
5713 .26*

0 0.00 451.50
0 0.00 775.00

409 86 0.0
746 59141.4

NP-237
PU236

0.OOOE+00
-4.530E-03

00379



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
**9-DEC-2002 01:30:07 **

Spectral File: ND AMS ARCHIVE S:S 0211141A-NP$04_NP.CNF
**************************** *** ***** ********************** ****** ********-* **** **

*

BATCH ID: 021
SAMPLE DATE: 25-NOV-20
SAMPLE TITLE: VA
ACQ DATE: 7-DEC-20
ELAPSED LIVE TIME:
TRACER ID:
LAMBDA VALUE:
TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:
ENERGY CAL DATE: 6-DEC-20
BKG FILENAME: B_03

.1141A-
002 00:
L-02-01

'02 12:
1020

NO

-NP
00
L76
53
0 .

'NE
0.
00
IL
49
02

* SAMPLE ID:
* ALIQUOT: 1.0
* DETECTOR NUMBER:
* AVERAGE EFFICIENCY:
* RECOVERY:
* TRACER FWHM (kev):
* ROI TYPE:
* CONFIDENCE FACTOR:
* LLD CONSTANT:
* EFF CAL DATE: 6-D
* BKG ELAPSED TIME:

04
03E+00 gram

037
: 21.02%

45.02%
0.00

STANDARD
4.65
2.71

EC-2002 00:49
60000.

0.0
SO

02 00:
7_6DEC

*******************************************************************************

NUJCLIDE ACTIVITY SUMMlVARY

NUCLIDE ENERGY

PU236 5755.0

W-237 4768.8

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

4.192E-02

TPU/ERROR
2-SIGMA

8.136E-02

5.685E-02

MDC
pCi/ gram

1.683E-01

1.296E-01

1.49 0.51 100.0

0.83 0.17 99.6 ; 2.325E-02

************************ ******** ******** **************** ************ ******* *** *

Analyst , I ' '

Rei ) eweAr
Reviewer~ - 6

Date

Date

Q



Spec I I : DKtiOO:ALPHA.A
Title : 037
Sample Title: VA-02-0176
Start Time: 7-DEC-2002 12:53:
Real Time : 0 02:50:00.10
Live Time : 0 02:50:00.00

LU3R.ARCHIVE.3SJC&,iIi4IA-NP$04-NP.CNF;i1 ,C)

3.43867E+03
3.13224E+00
-1.70670E-04

Sample
Sample
Sample

Time:
ID
Type:

25-NOV-2002 00:00
04
NP

Energy
Energy
Energy

Of feet:
Slope :
Quad :

I

'0)
.4-)

: . 5

U

†.†...1. I

. . . . . . .

.....

.... I

......... I

..........

C 0
..

MU_

3500

CIOJ

4000 4500 5000
Energy (keV)

6000



Channet Contents for ND AI4S ARCHIVE S:S_0211141A-.NPS04-NP

ChanneL

*09
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0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0'
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
1
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
:0
0
0
0
0
0
0
0
0
0
0
0

0.
I 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0

04)
0
0

0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
I0
0
0
0
0
0
0
0
0

0&
0
0
0

00382



Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 9-DEC-2002 01:30:04.47

tector ID:
ve Time:

Batch Id:
Sample Type:

37
0 02:50:00.00
0211141A-NP
NP

Acquisition Start:
Real Time:
Sample Id:

7-DEC-2002 12:53:07.01
0 02:50:00.10
04

Pk It Energy

1 0 4676.24
2 0 5660.19

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2

0 3.13 404.00 395 85 9.80E-05100.0
0 46.98 739.00 729 58 1.96E-04 70.7

Background Counts Within Peak Regions Generated: 9-DEC-2002 01:30:05.98

Acquisition Start:
Real Time:

6-DEC-2002 15:43:55.01
0 16:40:00.20Live Time: 0 16:40:00.00

Pk It Energy

1 0 4774.02
2 0 5716.50

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
3

0 3.07 437.00 395 85 1.67E-05100.0
0 64.53 757.50 729 58 5.OOE-05 57.7

Net Sample Counts Within Peak Regions

It Energy Area Bkgnd FWHM

Generated: 9-DEC-2002 01:30:06.23

Channel Left Pw Cts/Sec %Err Fit

1
2

0 4676.24*
0 5660.19*

I
1

0 3.13 404.00 395 85 8.14E-05122.2
0 46.98 739.00 729 58 1.46E-04 96.9

Flag: "1*"t = Peak area was modified by background subtraction

0038'



VMS Nuclide Identification Report V3.0 Generated 9-DEC-2002 01:30:07

Configuration
&lyses by
_ ple title
piple date

Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type -
Abundance limit

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VA-02-0176
25-NOV-2002 00:00:00 Acquisition date : 7-DEC-:
04 Samp1e quantitv : 1.0035

2002 12:53:0 §
gram

NP
037
0 02:50:00.00

100.00 keV
Yes
Average value

75.00

Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

0 02:50:00.10
8.00
3.00 %

Peak Energy

0. 0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0 4676.24*
0 5660.19*

1 3.13 404.00
1 46.98 739.00

395 85244.4
729 58193.9

NP-,237
PU2 36

1. 047E-02
1.887E-02

Q

4)

00384



CD
Sheetl

[t Z, (

Detector ID Sample ID Alpha
Al 0211141-01 148

-A2 0211141-02 174
A3 0211141-03 141
A4 0211141-04 64

Beta
3270
3140
2313
1860

Count Time
10
10
10
10

Voltage TOD
1410 12/6/02 10:18
1410 12/6/02 10:18
1410 12/6/02 10:18
1410 12/6/02 10:18

C=
G-IC

Page 1



�0I 7, --G -d-z-

Detector Sample

ID
Al
A2
A3
A4
B1
B2
B3
B4
C1
C2
C3
C4
Dl
D2
D3
D4

ID
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD

Alpha
10
3
9
6
8

9
7
7
8

11
6
6
5
8
5

Beta
86
104
87
92
72
68
60
79
80
66
69
88
80
52
47
57

Guard
31963
31963
31961
31960
32517
32518
32517
32518
32677
32679
32678
32685
33138
33139
33138
33138

Count
Count
Time

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

Event
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0 O

Voltage TOD
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04
1402.5 37596.04

I 2 ovur ofesevbce( .:d

Ccwt

Printed 12/F502 1:09 AM 0



01 Cr1 Q4(

Detector ID
Al
A2
A3
A4
BI
B3
B4
CI
C2
C3
C4
Dl
D2
D3
D4

Sample ID
NP-1
NP-2
NP-3
NP-4
NP-5
NP-7
NP-8
NP-9

NP-1 0
NP-11
NP-1 2
NP-13
NP-14
NP-15
NP-16

Alpha
2052
2240
2520
2247
2297
2299
2101
2053
2156
2034
1455
2113
2197
1241
2223

Beta Count Time
6447 10
6564 10
6681 10
6680 10
6776 10
6734 10
6353 10
6363 10
6493 10
6283 10
5790 10
6517 10
6509 10
5429 10
6407 10

Voltage
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410
1410

TOD
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35
12/6/02 4:35

cQ.
ci

Ci:

Page 1
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SECTION XIV

ANALYTICAL DATA (AMERICIUM-241/CURIUM) Q

00388



Eberlnglices
Oak PFi _>oratory
AnalyL. Zet

Work Order

Analysis Code

Run

Date Received

0-41

Run I

Printed: 1216IU O AM
(,Jim1 of 3

A

Am241

11/2612002
Lab Deadline 121512002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCI

Aliquot Units g

Matrix OS

Method EML Am-01 Modified

Instrument Type Alpha Spectroscopy

Radiometric Tracer Am-243

Radiometric Sol# Am-6a

Tracer Act (dpmlg) 279.524

Carrier

Internal Semple Client Login Sample SampleFraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1 .OOOOE eo+

02 MBL BLANK 11/26/02 00:00 1.OOOOE+00
03 DUP VA-02-0176 89 1.1/25/02 12:00 1.0035E+00

04 DO VA-02-0176 89 11/25/02 12:00 1.0035E+00

Carrier Conc (mg/ml)

* SAFI Is used for Gross Alpha and all other radlonuclides. SAF2 is used for Gross Beta only. *- Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberlgrvices
Oak i~boratory
Analys eet

0m141
W 41
Run 1

Printed: 121V 4:50 AM
vla2of3

Internal Sample Tracer Tracer Total Radlometrlc Radlometric Gryav Carrler Grav Filter Grav Filter Grav Fillter Grav Mean SAF SAFFraction Desc Aliquot (g) ACT (dpm) Tracer (pCo X Rec Added (ml) rare (g) Final (g) Net (g) % Rec % Rec 1* 2*

01 LCS 0,0485 13.6

02 MBL 0.0505 14.1

03 DUP 0.0438 12.2

04 DO 0.0436 12.2

* SAF1 Ic i for Gross Alpha and all other radionucides. SAF2 Is used for Gross Beta only. *cyaI mass exceeded the calibration curve range. Results should be qualified as approp( -



Eberilpid ices
Oak i~boratory
AnaltLTeet

rs141
Ru_41
Run1I

Printed: 1 4:50AM
Q le 3 of 3

Internal Sample Rough Prep Rough Prep Prep Prep Sep tO Sep tO Sep t1 Sep tnFraction Desc Date By Date By DateMme By DateTme By
01 LCS 11127/02 12:48 JBARNARD 12/06/02 04:50 TSMITH
02 MBL 11/27/02 12:48 JBARNARD 12/06/02 04:50 TSMITH
03 DUP 11/27/02 12:48 JBARNARD 12/06/02 04:50 TSMITH
04 DO 11/27/02 12:48 JBARNARD 12/06/02 04:50 TSMITH

'N . ,__ _ _ _ _ __ _ _ _ _ _ _

* SAFI Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. - Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



EBerli 3rVices
Oak Ri tg Laboratory

Preliminary Data Repo nalytical Calculations
Work Order: 02-11141 -Am241 .1

Printed: 12/91200 13 AM
Iof 3

% Ti
M

.0 -r
03 W

-U

I)

0)

.0

Fracto NuI SmpeClient Actvitb NucIdntificAioniUits Results Eiror Eskatot MOA LS WCS LCS ftP0 MDA Blank0 1cto Id ni~ a~ nU iaj Known % iR Flag Fiag Flag Flag01AM-241 LCS LCS PCI1g 6.03E+00 1.06E+00 1.09E.01 5 64E+00 09 KO
02 AM-241 MBL. LN pCIlg 2.41 E-02 4.78E-02 1.04E.01OKK

03 AM-241 IDUP VA.02-0176 pCI/g 3.41 E.02 4.70E-02 8.48E-02 INV OK
04 AM-241 DO VA-02-0176 pCI/g 1.36E-02 4.10E-02 1.03E-01 OK

Post- Jr~ Fax Note 7671 Dt .

CoJ~ept.~ J o

Phone# Phone 
. ... ...

F a x #. 
- . - -

0 C) &



Eber rvices
Oak0 __ Laboratory

Preliminary Data ReC Analytical Calculations
Work Order: Oz 1i41 -Am241 -1

Printed: 1 2I9/20 k3 AM
Paw! 2 of 3

I

C.)

m t

It

14

iz

Lab Ni.ide Sampl Sample Sample Radlometric Gra vMean SAto Sept1Fraction X Dea AlIqu e % SAF RDatembme ateffirne
01

02
...... ... .. ..

03

04

Ku

AM-241 I

AM-241

AM-241

AM-241

LCS

MBL

DUP

DO

11126102 00:00

11126102 00:00

11125102 12:00

11/25/02 12:00

1.OOE+00

1.00E*00

I .00E+00

1.OOE+00

98.98

100.54

115.99

84.74

.. _ ._ .. . .

_ . .. _ .

...... 
. . _

_ .:_ . .. _ ._

.. .. _ .. ...

. ..

......... ....... _

..................

._._ ... ._ .. .. _.

.1 ...... ...

12162002 4:5C0

121612002 4:50

121612002 4:50

121612002 4:50

bC

4-a

co

CD

CA-I
A -

co

... --.-
------- --

-



Eberli ~rvices
Oak Rio Laboratory

Preliminary Data Repol\nalytical Calculations
Work Order: OVI1 141 -Am241 -1

Printed: 12/9/20013 AM
*3of3

Lab ucl. Sample Counting Haliffife Count BkgFraction Nulil Desc vaterrime Itisys) Deet Crir Time I Counts CIME

01 AM-241 LCS 12106102 10:39 A-Spec 30 170.1 4.68 E402 9.00 E-03 20.8

02 AM-241 MVIL 12106102 10:40 A..Spec 3 1 170.12 1.81 EsO0 7.00 E-03 19.8
03 AM-241 DUP 12/06/02 10:40 A..Spec 32 170.05 2.98 E+00 6.00 E-03 19.9
04 AM-241 DO 12/06/02 11:11 A-.Spec I 1170.02 9.80 E-01 6.00 E-03 22.5

G C A#-'-



Eber rvices
Oak(1 Laboratory

Preliminary Data Re( rwnalytical Calculations
Work Order: cY0 11 41 -Am241-1

Printed: 1219I20'f]13 AM
1 1 of 3

.4, C4I

C:

~ii

Lab MUclide SapeOeCin Activity Rsls ErrEstimt' MDA LGS ILCS LCS IRPD MDA Slanit
Fraction DoSe Identification Units Results Ewornse 1  D | Known %R Flag Fh Fla ! Flag
01 CM-244 LCS LCS pCI/g 6.21E+00 1.09E+00 1.31E-01 6.73E+00 92.24 OK OK
02 CM.244 MBL BLANK pCI/g -1.13E-02 1.03E.02 9.32E-02 OK OK
03 CM.244 DUP VA-024176 pCI19 9.50E-03 2.33E02 5.29E.02 INV OK
04 | CM-244 DO VA-O24176 pCitg 3.70E02 4.89E02 7.52E02 OK

0 ._._.__._......_....._... .- _..-.. .. __ .........-.... _._ … ...-... .....

U _ _.................. _ _..... _...._ ... . _ __ ... ....... ........__ ___ ____,,___... _

I

(-

L

I

C



Eberliriervices
Oak W Laboratory

Preliminary Data Repo gAnalytical Calculations

Work Order: 09 1141 -Am241-1
Printed: 121912002, - 13 AM

2of3

Lab I N l Sample Sample | Sample I Radlometric Gray Mean S Sep 10 Sep I1Fraction ' d esc Date Aliquot ! % Re % Re_ ! Rec SAF 1 Daterlrme I vaterTime

01

02

03

04

.CM-244

CIM-244

CM-244

CM-244

.- Ie
%.Ob

MBL

DUP

DO

.. .

_ ....

__ . _ ..

..

.......

. .....

. . ___

11126102 00:00

11126102 00:00

11125102 12:00

11/25/02 12:00

1 .00E+00

1 .00E+00

1 .00E400

1i.OOE.00u
100.54

115.99

84.74

I

I
I

I

::.
I

.- ... ....-
I.. ..... -

- - -II i I
12/6/2002 4:50

1216/2002 4:50

121612002 4:50

121612002 4:50

. ._ . __ W ............................ *_ .___. 
.. ___ _. . _ _. .... _r ___-- ------ r S --

_
. l _ .

0)

0 0



Eber3rvices
Oak l .e Laboratory

Preliminary Data Re rasnalytical Calculations
Work Order: 2-1 11 41-Am241-1

Printed: 1219120() 13AM
3 0off3

Lab Sample Counting Haiflife ountFrcllon } Nucilde Desc Daleirn (days) etect Carrier | Counts | P Eff
01 CM.244 LCS 12/06102 10:39 i A-Spec 30 170.1 4.81 E+02 1.50 E-02 20.8

02 CM-244 } MBL 12106102 10:40 A Spec 31 170.12 -8.51 E-01 5.00 E-03 19.8
03 CM-244 DUP 12106/02 10:40 A-Spec I 32 170.05 8.30 E-01 1.00 E-03 19.9
04 CM-244 DO 12106102 11:11 A Spec 1 170.02 2.66 E+00 12.00 E.03 22.5



Coioom Report
ClieRluratek TraceW. Am-6a

Printed: 1 4:50 AM
_ ge i of I

- _ _ _ __ _'__ _ _A;L)Internal Sample Client Sample Sample Tracer Tracer Radlometric Radlomefic SAF SAPFraction Desc ID Date Altquot Aliquot (g) ACT (dpm) Tracer (pCI) % Rec 1* 2*

01 LCS LCS 11/26/02 00:00 1.0000 0.04851 13.5569

02 MBL BLANK 11/26/02 00:00 , 1.0000 0.0505 14.1160

03 DUP VA-02-0176 11/25/02 12:00 1.0035 0.0438 12.2432

04 DO VA-02-0176 11/25/02 12:00 1.0035 0.0436 12.1872

c Or

cc

00

C0 Cy GI



Eberlinavices
Oak ll3boratory
Anall lket

Work Order

Analysis Code

Run

Date Received

,141
R
Run 1

Printed: 12Q4:50 AM
a1 of 3

�)Yzfififjfi
CmISO I

11/26/2002
Lab Deadline 121512002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCI

Aliquot Units

Matrix OS

Method TEML Am-01 Modified for Cw

Instrument Type Alpha Spectroscopy

Radiometric Tracer Am-243

Radiometric Sol# Am-6a

Tracer Act (dpmlg) 279.524

Carrier

Carrier Conc (mg/ml)

Infemal Sample Client Login Sample SempleFraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.OOOOE+O0

02 MBL BLANK 11/26/02 00:00 1.OOOOE+00
03 DUP VA-02-0176 89 11/25/02 12:00 1.0035E+00

04 DO VA-02-0176 89 11/25/02 12:00 1.0035E+00

I..

^ SAF1 is used for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Ebar~ln'Avlces
Oak Rinboratory
A n -wes ~t

05141
so

Printed: 12l_4:50 AM
We2 of 3

Run I
Infenal Sample Tracer Tracer Total Radlometric Radlometric Grav Carrier Grav Filter Grav Filter Gray Filfer Grav Mean SAF SAF
Fraction Desc Aliquot (g) ACT(dpm) Tracer (PC) % Rec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 2*

01 LCS 0.0485 13.6

02 MBL 0.0505 14.1

03 DUP 0.0438 12.2

04 DO 0.0436 12.2

- ~~ 
-.. -

SAFI r d for Gross Alpha and all other radlonucides. SAF2 Is used for Gross Beta only. cual mass exceeded the calibration curve range. Results should be qualified as eppro~ e



EberIl~ftrvices
Oa aboratory
Anoo~t

( , 141

Run I

Printed: y&dk 4:50 AM
J go3 of 3

Internal Semple Rough Prep Rough Prep Prep Prep Sep tO Sep to Sep t Sep tUFraction Desc Date By Date By Datef rime By DateMme By

.LCS 11/27/02 12:50 JBARNARD 12/06/02 04:50 TSMITH
02 MBL 11/27/02 12:50 JBARNARD 12/06/02 04:50 TSMITH
03 DUP 11/27/02 12:50 JBARNARD 12/06/02 04:50 TSMITH
04 DO 11/27/02 12:50 JBARNARD 12/06/02 04:50 TSMITH

04 D 12/0 25 BRNR 20/20:0 TMT
IO!.

* SAFM Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Cogboom Report
ClieW uratek

02-11141-C&O-1 (pCIIg) in
Trace.r Am-6a

Printed: @ Z 4:50 AM
.age I of I

Internal Sample Client Sample Sample Tracer Tracer Radlometrc Radlometric SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT(dpm) Tracer (pCI) % Rec 1 2*

01 LCS LCS 11/26/02 00:00 1.0000 0.0485 13.5569
02 MBL BLANK 11/26/02 00:00 1.0000 0.0505 14.1160
03 DUP VA-02-0176 11/25/02 12:00 1.0035 0.0438 12.2432
04 DO VA-02-0176 11/25/02 12:00 1.0035 0.0436 12.1872

G C 0



f ...

I wage I of I
Printed: 11J2_ 12:48 PM

�. ..K. � iil� ;,�',,�,�� ""i �-"
fraction Isotope Sol 5 Actvity

dpmhnl
Solution Volume Approx

DOte Used (MO Addition Tracer LCS
01 Am-243 Amr-a 279.524 11272002
02 Am-243 Am-6a 279.524 1112712002
03 Am-243 Am-_. 279.524 1112712002

04 Am-243 Am-6a 279.524 1112712002

a. a
0.0500

0.0500

0.0500

0.0500

-0.0485 9
0.O505 9
0,0438 9
0.0436 9

0.2665 9
0. 5464 9

Matrix Spike

I__ _ _ I__ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _-

Version 2.0 08/99



Eberljirvlces
Oak W aboratory

I T=fTrnilWnr=

Spike and ler Worksheet _age 1 of I
Printed: 11/2W12:50 PM

Analysis Code Uate Technician Toc"iIcian Initial$ R~ -~ Witness Initials ICmISO 11/27/2002 12:48 | JBARNARD I k
:: "I I*AP ...�k' 

, : i I . .,

Isotope Sol # Activity Solution Approx Volume Volume - Volume Volume Known Error Added Errordpm/ml Date Addition I Used (ml) I Used (m) I Used (ml) I Used (ml) PCI Estimate PCI Estimate
Known |Eror

pCI -- Estim ate
Added

PCI
Error

EstimateCm-244 Cm-1 27.335 11/27/2002 0.5S

Am-241 Am4a 46.970 11/27/2002 0.2f
6.73 0.094 0.00 0.0001 0.00 0.0001 0.00 0.000

5.64 0.169 0.00° ° .01 0.00 0.000 0.001 0.000

I I
*?f se- z>.-r. ...-r-:-- >,- .:y
'::: :'. .::'§ . , � ':' '>::. :A5Y: '.'':^: 9>:' ' :;,:.^'

fraction Isotope Sol # Activity Solution Volume Approx
dpmfml Date Used (ml) Addition Tracer LCS

01 A, -243 Am-6a 279.524 1112712002

02 Am-243 Am-6a 279.524 11/27/2002

03 Am-243 Am-6a 279.524 11/27/2002

04 Am-243 Am-6a 279.524 11/27/2002

I 
____________________________

0.0500

0.0500

0.0500

0.0500

Matrix Spike

- _ _ _ __.

Version ~8/99

7) C



L,

Eberline Services - Oak Ridge
Version 2.0 811999

() ,(A
Aliquot Worksheet Printed: 12/3/2002 9:31 AM

Page 1 of 1

| Analysis Code Aliquot Units Lab Deadline I Techniclan
Am241 grams 12/5/2002 JBARNARD

Lab Duratek Sample
Fraction

Client ID Typ
01 ICS LCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA-02-0176 DO

_ _ H

Dilution Data

Aliquot Final (ml)

2.5089E+01 100.000C
2.5089E+01 100.OOOC

A11.

i

I

i MS Aliquc

IN'-

I4

mm

~IN

H-3 Solids Only
Water Added H3 Dist

(ml) Aliq

.

.. I

.

Comments I
C:;

CA

Technician: Date: _ 4IE



Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 12/3/2002 9:31 AM

Page 1 of 1

Analysis Code Aliquot Units . Lab Deadline I Technician

CmiSO grams 12/5/2002 JBARNARD j.
Lab Duratek Sample

Fradion
Client ID Type

01 LCS LCS a
02 BLANK MBL $;
03 VA 02-0176 DUP m

04 VA-02-0176 DO

. @
. 8".A

_~ .I.
_ I
I

lDilution Data

Aliquot Final (ml)

;I
2.5089E+01 100.0000
2.5089E+01 100.0000

.

.
...

I MS Aliq

0 Aliquot

0 =

INS .

~ Atn

1, 1

H-3 Solids Only
Water Added H3 Dist

(ml) Aliq

I

+

_______ +

,

| CoCommentsts]

CZ

C '

Tehni. nro�-� Date: / C 0



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
: :6-DEC-2002 14:39:42

Spectral File: ND AMS ARCHIVEC:C 0211141A-AM$01_AM.CNF
* *********** ** **** *-***.* ** * *** ** ** ** ** * *******************

BATCH ID: 0211141A-AM
SAMPLE DATE: 6-DEC-2002 00:00
SAMPLE TITLE: SPIKE
ACQ DATE:' 6-DEC-2002 10:39
ELAPSED LIVE TIME: 10206.
TRACER ID: AM-6A
LAMBDA VALUE: 49.
TRACER DPM AT SAMPLE DATE: 13.557
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 10:13
BKG FILENAME: B_030 27NOV02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 0.1
ALIQUOT: 1.OOOE+00 gram
DETECTOR NUMBER: 030
AVERAGE EFFICIENCY: 20.76%
RECOVERY: 98.98%
TRACER FWHM (kev): 51.97
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 10:13
BKG ELAPSED TIME: 60003.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

241 5479.1

5 43 5270.0

CM-244 5795.0

CM-247 4868.0

CM-248 5078.6

CF-252 6111.0

NET
AREA

BKG %ABN

467.47 1.53

471.98 1.02

99.9

99.6

ACTIVITY
pCi/ gram

6. 029E+00

6.107E+00

6. 206E+00

4. 529E-02

2.574E-02

1. 045E+00

TPU/ERROR
2-SIGMA

*1.060E+00

7.644E-01

1.087E+00

5.993E-02

4.025E-02

2.833E-01

MDC
pCi/ gram

1. 092E-01

9.584E-02

1.307E-01

9.232E'02

6.509E-02

7.203E-02

481.45 2.55 100.0

2.66 0.34

1.83 0.17

78.66 0.34

75.7

91.6

97.0

Analyst
-

14

A

Da6te 5
Date

Date

00407



Specto
Title

: DKAiOO: EALPHA.ALUSR.ARCHIVE.C]C@ 11141A-AM$o0LAM.CNF;1
: 030

Sample Title: SPIKE
Start Time: 6-DEC-2002 ±0:39:
Real Time : 0 02:50:06.00
Live Time : 0 02:50:06.00

Sample Time: 6-DEC-2002 00:00:
Sample
Sample

ID : 01
Type: AM

Energy
Energy
Energy

Offset:
Slope :
Quad :

3.49079E+03
3.13062E+00
-i. 547i9E-04

20

o)

0
-

... .. ;'

. . . . . . ..

..

10

0
4500 5000

Energy (keV)
5500 6000 6500

0 - C0



Channel Contents for ND_AMS ARCHIVE C:C 0211141A-AM$01 AM

Channet

126 126 0 0 0 0 0 0 0 0 0 0 0 0

10206 10206 0 0 0 0 0 0 0 0 0 0 0 0

: O O0 1 0 0 0 0 0 0 0 0 0

43: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

57: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

71: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

85: 0 0 0 1 0 0 0 0 0 0 0 0 0 0

99: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

113: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

127: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

141: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

155: 0 0 0 0 0 1 0 0 0 0 0 0 0 0

169: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

183: 0 1 0 0 0 0 0 0 0 0 0 0 0 0

197: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

211: 0 0 0 0 0 0 0 0 0 1 0 0 0 0

225: 0 0 0 0 0 0 0 0 0 0 1 0 0 1

239: 0 0 0 0 0 0 0 0 0 0 0 0 1 0

253: 0 0 0 0 0 0 0 0 0 0 0 0 0 1

267: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

281: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

295: 0 0 0 0 1 0 0 0 0 1 0 0 0 0

309: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

323: 0 0 0 0 0 2 0 0 0 0 0 0 0 0

337: 0 0 0 0 1 0 0 0 0 0 0 0 0 0

351: 1 0 0 0 0 0 0 0 0 0 0 0 0 0

365: 0 0 0 0 0 1. 0 0 1 0 0 0 0 0

379: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

393: 0 0 0 0 0 0 0 0 0 0 0 0 0 1

407: 0 0 0 0 0 0 0 0 0 0 0 0 1 0

421: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

435: 0 0 0 0 0 0 0 1 1 0 0 0 0 0

449: 0 0 0 0 0 I 0 0 0 0 0 0 0 0

0 0 1 0 0 0 0 1 1 1 0 0 1 0

0 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 1 0 0 0 0 0 0 0 0 0

519: 0 0 0 1 0 0 0 0 0 1 0 1 0 1

533: 0 0 0 0 2 0 0 0 0 1 1 1 0 0

547: 0 1 2 1 3 0 0 0 2 2 1 0 0 1

561: 2 3 2 2 5 2 2 3 2 4 4 7 4 7

575: 10 3 3 12 13 15 14 13 11 16 18 11 12 .27

589: 22 21 18 26 29 24 17 16 12 5 4 3 3 1

603: 1 0 2 2 0 0 1 2 3 2 3 3 0 0

617: 5 2 3 0 0 1 0 1 1 0 2 3 1 3

631: 4 3 0 3 1 2 1 3 2 4 10 4 8 4

645: 3 3 6 15 17 11 12 7 11 15 16 21 17 21

659: 26 26 25 28 14 26 22 9 10 7 3 7 5 2

673: 5 4 1 3 0 2 1. 1 1 0 0 1 0 1

687: 0 0 1 0 0 0 0 0 0 0 0 0 0 0

701: 1 0 0 0 0 . 0 0 0 1 1 0 0 1 0

715: 0 ¶ 2 .1 0 0 .0 0 1 2 3 1 3 1

729: 1 1 0 1 1 4 . 1 2 5 3 4 5 1 9

743: 4 12 4 5 7 7 11 10 9 6 12 14 20 15

757: .23 20 18 14 17 27 18 16 15 13 15 11 7 8

771: 7 7 3 7 9 6 7 5 4 4 8 6 1 3

785: 2 2 4 5 4 3 3 3 3 3 4 3 4 2

799: 1 1 1 3 2 2 2 0 2 2- 2 2 3 4

813: 5 3 3 2 2 3 1 7 1 1 .1 1 2 4

827. 3 1 1 3 4 2 2 6 1 3 2 4 4 2

841: 3 4 0 3 3 4 4 1 5 4 3 1 3 3

855: 1 2 .0 0 1 0 0 0 0 0 0 0 0 0

869: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

883: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

897: 0- 0 0 0 0 0 0 0 0 0 0 0 0 0

911: 0 0 0 0 0 0 0 0 0 0 0 0 0 0

925: 0 0 0 1 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0

00 0 00 0 0 000 0 00 0

995: . 0 0 0 0 0 0 0 0 0 .0 0 0 0 0

1009: 0 0 0 0 0 0 0 0 0 0 1 0 0 0

1023: 0 0

004U9



Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

* tector ID: 30
yve Time: 0 02:50:06.00

Batch Id: 0211141A-AM
Sample Type: AM

Acquisition Start:
Real Time:
Sample Id:

6-DEC-2002 14:39:35.50

6-DEC-2002 10:39:45.01 )
0 02:50:06.00
01

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5
6

0
0
0
0
0
0

4822.33
5007.00
5271.05
5477.71
5776.98
6018.50

3
2

473
469
484
79

0
0
0

0
0
0

78.27
81.40
51.97
55.23
42.65
65.70

434. 67
496.50
585.61
655.94
758. 72
842.49

407
477
524
618
722
829

45
45
94
64
63
60

2. 94E-04
1. 96E-04
4. 63E-02
4. 60E-02
4. 74E-02
7. 74E-03

57.7
70.7
4.6
4.6
4.5

11.3

Background Counts Within Peak Regions Generated: 6-DEC-2002 14:39:40.09

Acquisition Start:
Real Time:

27-NOV-2002 19:11:44.01
0 16:40:03.00Live Time: 0 16:40:03.00

Pk It Energy

1 0 4806.39
2 0 5015.25, 0 5226.99
_ 0 5459.09
5 0 5760.21
6 0 6063.69

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

2
1
6
9

15
2

0 87.61
0 3.13
0222.16
0 93.87
0120.47
0 25.03

429.00
499.00
570.50
649.50
753. 00
858.50

407
477
524
618
722
829

45
45
94
64
63
60

3.33E-05 70.7
1.67E-05100.0
1.OOE-04 40.8
1.50E-04 33.3
2.50E-04 25.8
3.33E-05 70.7

C

Net Sample Counts Within Peak Regions Generated: 6-DEC-2002 14:39:40.76

Pw Cts/Sec %Err FitPk It Energy

1 0 4822.33*
2 0 5007.00*
3 0 5271.05*
4 0 5477.71*
5 0 5776.98*
6 0 6018.50*

Area

3
2

472
467
481
79

Bkgnd FWHM Channel Left

0 78.27
0 81.40
0 51.97
0 55.23
0 42.65
0 65.70

434. 67
496.50
585.61
655. 94
758.72
842.49

407
477
524
618
722
829

-45
45
94
64
63
60

2. 61E-04
1. 79E-04
4. 62E-02
4.58E-02
4.72E-02
7.71E-03

65. 7
77. 8
4.6
4.6
4.6

11.3

Flag: "'*" = Peak area was modified by background subtraction

0

0041 0



VMS Nuclide Identification Report V3.0 Generated 
6-DEC-2002 14:39:41

-Configuration :MCAO: [AMSCOUN
dlyses by : ROIPEAK V1.2,

Frple title : SPIKE
lnple date :6-DEC-2002 00

Sample ID : 01
Sample type : AM
Detector name : 030

Elapsed live time: 0 02:50:06.00

Energy tolerance : 100.00 keV

Errors propagated: Yes

Efficiency type : Average value

Abundance limit : 75.00

T]00000125$1
PEAKEFF V2.2,ENBACK V1.6,NID V3.3

:00:00 Acquisition date : 6-DEC--

Sample auantitv : 1.0000
2002 10:39:45
gram

Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

0 02'.50:06.00
8.00
3.00 %

Peak Energy

0. 0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0
0

4822.33*
5007.00*
5271.05*
5477.71*
5776.98*
6018.50*

3
2

472
467
481

79

78.27
81.40
51.97
55.23
42. 65
65. 70

434. 67
496.50
585. 61
655. 94
758.72
842.49

407
477
524
618
722
829

45131.5
45155. 7
94 9.2
64 9.3
63 9.1
60 22.6

CM-247
CM-248
AM243
AM-241
CM-244
CF-252

4.483E-02
2.548E-02
6.04
5.97
6.14
1.03

G A 41 1



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
* ~6-DEC-2002 14:40:50

*************************** *****************************

Spectral File: ND_AMS_ARCHIVE R:R 0211141A-AM$02_AM.CNF
********* **** ******** ******* **** **** ******************* ********************* ** *

BATCH ID: 0211141A-AM
SAMPLE DATE: 6-DEC-2002 00:00
SAMPLE TITLE: BLANK
ACQ DATE: 6-DEC-2002 10:40
ELAPSED LIVE TIME: 10207.
TRACER ID: AM-6A
LAMBDA VALUE: 51.
TRACER DPM AT SAMPLE DATE: 14.116
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 10:13
BKG FILENAME: B 031_27NOV02

:*

*

*

*E

*

SAMPLE ID: 02
ALIQUOT: 1.OOOE+00 gram
DETECTOR NUMBER: 031
AVERAGE EFFICIENCY: 19.78%
RECOVERY: 100.54%
TRACER FWHM (kev): 23.44
ROI TYPE: MANUAL
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 10:13
BKG ELAPSED TIME: 60004.

*******************************************************************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

AM-241 5479.1

@243 5270.0

CM-244 5795.0

CM-247 4868.0

CM-248 5078.6

CF-252 6111.0

NET
AREA

BKG %ABN ACTIVITY
pCi/ gram

1.81 1.19

475.83 0.17

99.9 2.410E-02

99. 6

-0.85 0.85 100.0

3.00 0.00

1.83 0.17

75. 7

91. 6

6.359E+00

-1.132E-02

5.276E-02

2.658E-02

4.386E-03

TPU/ERROR
2-SIGMA

4.781E-02

7.943E-01

1.027E-02

6.143E-02

4.157E-02

2.900E-02

MDC
pCi/ gram

1.037E-01

6.184E-02 M

9.316E-02

4.766E-02

6.723E-02

8. 980E-020.32 0.68 -97.0

146,';a
Date

W2q /0o-.
Date

0
-0 04.12



Spec 41 : DKAI00:[ALPHA.A
Title : 031
Sample Title: BLANK
Start Time: 6-DEC-2002* 10:40:
Real Time : 0 02:50:07.00
Live Time : 0 02:50:07.00

LUSR.ARCHIVE.RJ(.) 11141A-AM$02RAM.CNF;1

3.53019E+03
2.99399E+00
-1.22203E-04

Sample
Sample
Sample

Time:
ID
Type:

6-DEC-2002 00:00:
02
AM

Energy
Energy
Energy

Offset:
Slope :
Quad

40

30

o)
.4-)

20

10

Co

(=o

................ .. .. .. .. .

. .. . . . . . . . . . . . .:

. . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . .

. . . . . .

: .. . . .

. . . . . . . .

.

. . . . . . . .

.1.

* IIF

. . . . .

. . . :

. . . .

4000 4500 5000 5500 6000
Energy (keV)



Channel. Contents f or ND AMS ARCHIVE R:R 0211 141A-AM$02-AM

Channel.

43:
57:
71:
85:
99:
113:
127:
141:
155:
169:
183
197:
.21I1:
225:
239:
253:
267:
281:
295:
309:
323:
337:
351:
365:
379:
393:.
407:
421.:
435:

449:

519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:
925:

995:
1009:
1023:

10207
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
3
a
29
2
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0.-
0
0
0
0
0
0
0

10207
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
2
0
0
9
19
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

*0
0
0
0
0
0
0
0
-0
0
0
.0
0
0

0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
10
0
0
0
0
0
0
0
0
1
0
3
11
16
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1

12

14
0
0
.1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
:0
0
0
0

0
0

0
0
0
0
0
01

0
0
0
0
.0
.0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
5
9
10
2
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
7
15
6
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0

1
0
5
17
9
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
a0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
10
0
0
0
0
0
1
0
0
0
0
0
0
0
a
1
1
4
22
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0,
0
0
0
0
0

0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
2
0
.0
0
0
6
14
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0

0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
12
24
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

5
18
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0 0
0 0
0 0
o o
0 0
0 0
0 0
0 0
0 0
0 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 .0
0 0
0 0
0 0
0 0
0 0
0 0
1 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0. 0
0 0
0 0
0 1
1 0
0 1
2 10

29 23
2 3
0 0
0 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

00410

9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

4c
0
0
0
10
0
2
10
43
0
0
0
0
0
0
0
0
0
:0
0
0
0
0
0
0
0
0
0
0
0
0

0.

0
0



Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 6-DEC-2002 14:40:46.85

_ tector ID: 31
I've Time: 0 02:50:07.00
Batch Id: 0211141A-AM
Sample Type: AM

Acquisition Start: 6-DEC-2002 10:40:01.01
Real Time: 0 02:50:07.00
Sample Id: 02

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5
6

0
0
0
0
0
0

4842.16
5074.08
5312.01
.5468.09
5760.30
6134. 12

3
2

476
3
0
1

0
0
0
0
0
0

38.55
2. 99

23.44
62.87
0.00
2. 99

446.33
527.00
610.34
665.33
769.00
903 .00

411
484
533
646
737
848

46
46

111
49
65
62

2.94E-04 57.7
1.96E-04 70.7
4.66E-02 4.6
2.94E-04 57.7
0.OOE+00 0.0
9.80E-05100.0

Background Counts Within Peak Regions Generated: 6-DEC-2002 14:40:48.96

Acquisition Start:
Real Time:

27-NOV-2002 19:11:46.01
0 16:40:04.00Live Time: 0 16:40:04.00

Pk It Energy

I 0 4792.40
0 5002.22
0 5234.72

ra 0 5466.80
e 0 5744.51
6 0 6048.52

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
1
1
7
5
4

0
0
0
0
0
0

0 .00
3. 00
3. 00

96.14
72.10
0.00

433.50
506.50
588.00
670.00
769.00
878.50

411
484
533
646
737
848

46
46

111
49
65
62

0.OOE+00 0.0
1.67E-05100.0
1.67E-05100.0
1.17E-04 37.8
8.33E-05 44.7
6.67E-05 50.0

Net Sample Counts Within Peak Regions Generated: 6-DEC-2002 14:40:49.21

Pk It Energy

1 0 4842.16*
2 0 5074.08*
3 0 5312.01*
4 0 5468.09*
5 0 5760.30*
6 0 6134.12*

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

.3
2

476
2

-1
0

0
0
0
0
0
0

38. 55
2. 99

23.44
62. 87
0. 00
2. 99

446.33
527.00
610.34
665.33
769. 00
903. 00

411
484
533
646
737
848

46 2.94E-04 57.7
46 1.79E-04 77.8

111 4.66E-02 4.6
49 1.77E-04 98.9
65-8.33E-05 44.7
62 3.13E-05330.5

Flag: "*" = Peak area was modified by background subtraction
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VMS Nuclide Identification Report V3.0 Generated 6-DEC-2002 14:40:49

Configuration :*MCA0:[AMSCOUN
^lyses by : ROIPEAK V1.2,]

pie title : BLANK
Srnnple date : 6-DEC-2002 00
Sample ID : 02
Sample type : AM
Detector name : 031
Elapsed live time: 0 02:50:07.00
Energy tolerance : 150.00 keV
Errors propagated: Yes
Efficiency type : Average value
Abundance limit : 75.00

T]00000125$1
PEAKEFF V2.2,ENBACK V1.6,NID V3.3

:00:00 Acquisition date : 6-DEC-
I -0

2002 10:40:01
Sample quantity : 1.0000 gram
Sample geometry :
Detector geometry:
Elapsed real time:,0 02:50:07.00
Half life ratio : 8.00
Systematic Error : 3.00 %
Efficiencies at : Peak Energy

0.0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
0
0
0
0
0

4842.16*
5074.08*
5312.01*
5468. 09*
5760.30*
6134. 12*

3
2

476
2

-1
0

38.55
2. 99

23.44
62. 87
0. 00
2.99

446.33
527.00
610.34
665.33
769.00
903.00

411
484
533
646
737
848

46115.5
46155.7
111 9.2
49197.8
65 89.4
62661.0

CM-247
CM-248
AM243
AM-241
CM-244
CF-252

5.304E-02
2. 673E-02
6.39

2.423E-02
-1.138E-02
4.410E-03

Q

0

0041 6



Eberline Services
Oak Ridge Laboratory

* ALPHA SPECTROMETRY REPORT
6-DEC-2002 14:41:08

** *********************************-*************************************

Spectral File: NDAMSARCHIVES:S_0211141A-AM$03_AM.CNF
************** **** ********** **** * ************ ********************* ***** ******* *

*

BATCH ID: 0211141A-AM
SAMPLE DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 6-DEC-2002 10:40
ELAPSED LIVE TIME: 10203.
TRACER ID: AM-6A
LAMBDA VALUE: 44.
TRACER DPM AT SAMPLE DATE: 12.243
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 10:13
BKG FILENAME: B_032_27NOV02

*

*

*

*

*

*

*

*

*

*

*

*

SAMPLE ID: 03
ALIQUOT: 1.003E+00 gram
DETECTOR NUMBER: 032
AVERAGE EFFICIENCY: 19.90%
RECOVERY: 115.99%
TRACER FWHM (kev): 31.57
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 10:13
BKG ELAPSED TIME: 60001.

******************************************** ***********************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY

A-241 5479.1

k4243 5270.0

CM-244 5795.0

CM-247 4868.0

CM-248 5078.6

CF-252 6111.0

NET
AREA

BKG %ABN

2.98 1.02

478.66 0.34

99. 9

99. 6

ACTIVITY
pCi/ gram

3.410E-02

5.496E+00

9.504E-03

2.765E-02

2.072E-02

O. OOOE+00

TPU/ERROR
2-SIGMA

4.704E-02

6.855E-01

2.328E-02

4.324E-02

3.594E-02

O.OO0E+00

MDC
pCi/ gram

8.477E-02

6.225E-02

5.293E-02

6.992E-02

6.767E-02

3. 195E-02

0.83 0.17 100.0

1.83 0.17

1.66 0.34

0.00 0.00

75. 7

91. 6

97. 0

******************************************************************************

*** Chemical Recovery > 115.0% ***

Ahalyst

Re vewer J

Dc teC
Date

Date

0 041.I 7



Spect* : DKA±00: [ALPHAALUSR.ARCHIVE.SS# 1i4±A-AM$ 0o3M.CNF;jI
Title : 032
Sample Title: VA-02-0176
Start Time: 6-DEC-2002 ±0:40: Sample Time: 25-NOV-2002 00:00 Energy
Real Time : 0 02:50:03.00 Sample ID : 03 Energy
Live Time : 0 02:50:03.00 Sample Type: AM Energy,

y Offset:
y Slope :
! Quad :

3.46i37E+03
3.i7O87E+00
-2. 04879E-04.

30

20
on

.1-

0
C-

I. .. .

. . . .

. .. .. . .

I; I Al

... .

. ....

I A
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11 I A I ; AI
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Ail~lu
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.
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43500 4000 4500 5000
Energy (keV)
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5500 6000
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ChanneL Contents for ND AMS ARCHIVE S:S 0211 141A-AM$03-AM

Channet

43:
57:
71:
85:
99:.
113:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:
267:
281:
295:
309:
323:.
337:
351:
365:
379:
393:
407:
421:
435:

449:

519:
.533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:
869:
883:
897:
911:

925:

995:
1009:
1023:

10203
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
.0
0
0
0
0
0
0
0
0
0
0
0.

2
3
12
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10203
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
a
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
3
9
13
03
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

a
0
0
0
0
0
0
0
0
0-
0
0
0.

0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0 *
0
0
5
13
8
0
0
0

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
7
14
a
2
0
0
0
0
0
a
0
0
0
0c
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0,
0
0

0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
~0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
2
2
5
20
4
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
5
'16
2
0
0
0
0
0-
0
0
0
0
0
0
.0
0
0
0
0
0.
0
0
0*
0
0
0
0
0
0
0
0
0

1
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
11
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0

1

0
4
28
0
0
0
0
1
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
6
21

0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
01
0
0
0

0
-0
0
0

0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

1
0
11
22
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
I
3
34
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
2
12

32
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0,
0
0
0
0
1
0
0

0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0

1
0
0
0
0
0
0
0
0
I
I
5
19
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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0
0
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0
0
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0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
2
15
27

1
0
0
0
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0
I
0
0
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0
0
0
0
0
0
0
0
0

b
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
5
14
27
4
1
0
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0
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0
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0
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0
0
1
0
0
0
0
0
0
0
0
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Eberline Services
Oak Ridge Laboratory

> Gross Sample Counts Within Peak Regions

* cector ID: 32 Acquii
Live Time: 0 02:50:03.00

1 Batch Id: 02i1141A-AM
I ISample Type: AM

Generated:

sition Start:
Real Time:
Sample Id:

6-DEC-2002 14:40:55.25

6-DEC-2002 10:40:24.01 C
0 02:50:03.00
03

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5
6

0
0
0
0
0
0

4822.87
4988.17
5270.36
5432.25
5778.61
6064.96

2
2

479
4
1
0

0 66.59
0 5.95
0 31.57
0114.15
0 3.17
0 0.00

442.00
497.50
593.24
648.75
769.00
870.00

414
485
*532
626
731
840

45
45
94
64
64
61

1.96E-04 70.7
1.96E-04 70.7
4.69E-02 4.6
3.92E-04 50.0
9. 80E-05100.0
0.OOE+00 0.0

Background Counts Within Peak Regions Generated: 6-DEC-2002 14:41:06.52

Acquisition Start:
Real Time:

27-NOV-2002 19:11:49.01
0 16:40:01.00Live Time: 0 16:40:01.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0
0

4805.76
5017.20
5228.26
5459.29
5762.81
6069.39

1
2
2
6
1
0

0 3.15
0 5.91
0211.09
0182. 73
0 3.15
0 0.00

436.00
507.00
578.50
657.50
762.50
870.00

414
485
532
626
731
840

45
45
94
64
64
61

1.67E-05100.0
3.33E-05 70.7
3.33E-05 70.7
1.OOE-04 40.8
1.67E-05100.0
0.OOE+00 0.0

0

Net Sample Counts Within Peak Regions Generated: 6-DEC-2002 14:41:06.79

Pw Cts/Sec %Err FitPk It Energy Area Bkgnd FWHM Channel Left

1
2
3
4
5
6

0
0
0
0
0
0

4822.87*
4988.17*
5270.36*
5432.25*
5778.61*
6064.96*

2
2

479
3
1
0

0 66.59
0 5.95
0 31.57
0114. 15
0 3.17
0 0.00

442.00
497.50
593.24
648.75
769.00
870.00

414
485
532
626
731
840

45
45
94
64
64
61

1.79E-04 77.8
1.63E-04 86.4
4.69E-02 4.6
2.92E-04 68.6
8.13E-05122.2
0.OOE+00 0.0

Flag: "'*" = Peak area was modified by background subtraction

Q
00420



VMS Nuclide Identification Report V3.0 Generated 6-DEC-2002 14:41:07

Configuration
A lyses by
L ple title
S'mple date
Sample ID
Sample type
Detector name :
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCAO:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VA-02-0176
25-NOV-2002 00:00:00 Acquisition date : 6-DEC-
03 Sample auantitv : 1.0035

2002 10:40:24
gram

AM
032
0 02:50:03.00
100.00 keV

Yes
Average value

75.00 ,

Sample geometry
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

- - - - - -

0 02:50:03.00
8.00
3.00 %

Peak Energy

0. 0%

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0
.0
0
0
0
0

4822.87*
4988.17*
5270.36*
5432.25*
5778. 61*
6064. 96*

2 66.59
2 5.95

479 31.57
3114.15
1 3.17
0 : 0.00

442. 00
497.50
593.24
648.75
769.00
870.00

414
485
532
626
731
840

45155.7
45172.8
94 9.1
64137.1
64244.4
61 0.0

CM-247
CM-248
AM243
AM-241
CM-244
CF-252

3.207E-02
2.403E-02
6.37
3.956E-02
1.102E-02
0. OOOE+00

00421



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-DEC-2002 14:41:17

*******************************************************************************

Spectral File: ND_AMS_ARCHIVES:S_0211141A-AM$04_AM.CNF.-
****** ****** **************** **** *~*********************************** ********** *

*

BATCH ID: 0211141A-AM
SAMPLE DATE: 25-NOV-2002 00:00
SAMPLE TITLE: VA-02-0176
ACQ DATE: 6-DEC-2002 11:11
ELAPSED LIVE TIME: 10201.
TRACER ID: AM-6A
LAMBDA VALUE: 44.
TRACER DPM AT SAMPLE DATE: 12.187
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 27-NOV-2002 07:57
BKG FILENAME: B 001 27NOV02

*

*

*

*

*

*

*

*

*

SAMPLE ID: 04
ALIQUOT: 1.003E+00 gram
DETECTOR NUMBER: 001
AVERAGE EFFICIENCY: 22.46%
RECOVERY: 84.74%
TRACER FWHM (kev): 37,57
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 27-NOV-2002 07:57
BKG ELAPSED TIME: 60008.

********************************************* **********************************

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG %ABN ACTIVITY
pCi! gram

TPU/ERROR
2-SIGMA

MDC
pCi/ gram

* -241 5479.1

JjjVj243 5270.0

CM-244 5795.0

CM-247 4868.0

CM-248 5078.6

CF-252 6111.0

0.98 1.02

392.83 0.17

99.9

99. 6

2.66 0.34 100.0

1.361E-02

5.471E+00

3.695E-02

6.708E-02

5.798E-02

4.099E-02

7.191E-01

4.891E-02

7.456E-02

6.143E-02

4.916E-03

1.028E-01 Q
6.444E-02

7.521E-02

9.935E-02

7. 005E-02

6. 616E-02

3.66 0.34

3.83 0.17

-0.17 0.17

75.7

91. 6

97.0 -2.451E-03

Analyst

1\

I _1nA I

pl,./"

D/t6e 2
Date

- {S;q (oQ
Date

_~~ .,. . 1:, I

Reviewer

(I 0 ( C

00422



Spec() : 0KA100: [ALPHA.ALUSRARCHIVE.SJ()h11141A-AM$04-AM.CNF;1
Title : 001
Sample Title: VA-02-0i76
Start Time: 6-DEC-2002 11:11: Sample Time: 25-NOV-2002 00:00 EnergyReal Time : 0 02:50:01.00 Sample ID : 04 EnergyLive Time : 0 02:50:01.00 Sample Type: AM Energv

Offset:
Slope :
rQuad :

3.
3,.
-i

48220E+03
05805E+00
.i3434E-04

20

0)

-0:3
0o

10

C=0

4N 3
rs!z
co

I: . . . I

. . .

.... .......

,1 ... .....

4000 4500 5000
Energy (keV)

5500 6000



Channet Contents for ND A?4S ARCHIVE S:S 021 1141A-AMS04 AM

ChanneL

9.
43:
57:
71:
85:
99:

11:
127:
141:
155:
169:
183:
197:
211:
225:
239:
253:.
267:
281-
295:.
309:
323:
337:
351:
365:
379:
393:
407:
421:
*435:44-
519:
533:
547:
561:
575:
589:
603:
617:
631:
645:
659:
673:
687:
701:
715:
729:
743:
757:
771:
785:
799:
813:
827:
841:
855:.
869:
883:
897:
911:

925:.939
995:
1009:
1023:

10201
0
0
0
.0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
1
0
0
0
0
-0
0

1

6
15
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10201
0
0
0
0
0

*0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
5
16

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0-
0
2
0
0
0
0
0
0
0
0
1
1
0
9
15
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

6
7
12
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
.0
0
0
0
0
0
0
0
0
0
0
I0
.0
0.
0
0
0
0
0
0
0
10
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
1
0
1
4
4
9

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0-

0
0
0
0
0
0
0
0
0
0
0
0
*0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
a
0
0

3
1
12
15
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
* 0
0
1
0
0
0
0
4
10
6
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0,
0
0
0
0
0
0

0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
10
0
0
1
2
7
15
2
2
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
*0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

-0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0O
0
0
10
0
0
0
0
0
0
0
0
0
0
1
1
3
27
6
2
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0

3
5
26
2
I
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
4
23
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
10
0
0
,0
0

0

.0
0
0
0
0
0
0
0
0
0
0
0
0

0
.0
0
0
0
0
0

1
1
4
19
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
1

-1
2
20
2
0
0
0
0~
0
0
0
0
0
0
0
~.0
0
0
0

0

.0
*0
0
0
0.
0~
0
0
0
0
0

Q
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
.0
0
0
0
0
0
0
1
0

0
0

0

0

3
5
17
1
0
0
1
0
0
0
0
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0

09
0
0
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 6-DEC-2002 14:41:12.29

tector ID: 1
yve Time: 0 02:50:01.00

Batch Id: 0211141A-AM
Sample Type: AM

Pk It Energy Area I

Acquisition Start:
Real Time:
Sample Id:

6-DEC-2002 11:11:21.01
0 02:50:01.00
04

Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5
6

0
0
0
0
0
0

4758.42
5006.41
5266.49
5438.01
5747.53
6065.42

4
4

393
2
3
0

0 3.06
0 88.68
0 37.57
0 18.35
0100.92
0 0.00

424.00
508.00
596.68
655. 50
762.33
873.00

418
489
536
630
735
843

45 3.92E-04
45 3.92E-04
95 3.85E-02
65 1.96E-04
64 2.94E-04
61 0.OOE+00

50.0
50.0
5.0

70.7
57.7

0.0

Background Counts Within Peak Regions Generated: 6-DEC-2002 14:41:16.04

Acquisition Start:
Real Time:Live Time: 0 16:40:08.00

27-NOV-2002 19:10:08.01
0 16:40:08.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0
0
0
0
0
0

4805.88
5015.44
5226. 57
5456. 61
5758. 34
6062.82

2
1
1
6
2
1

0 43.11
0 3.08
0 3.08
0 73.52
0 15.40
0 3.08

440.00
511.00
583 .00
662.00
766.50
873.00

418
489
536
630
735
843

45 3.33E-05 70.7
45 1.67E-05100.0
95 1.67E-05100.0
65 1.OOE-04 40.8
64 3.33E-05 70.7
61 1.67E-05100.0

Net Sample Counts Within Peak Regions Generated: 6-DEC-2002 14:41:16.31

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4
5
6

0
0
0
0
0
0

4758.42*
5006.41*
5266.49*
5438.01*
5747.53*
6065.42*

4
4

393
1

- 3
0

0 3.06
0 88.68
0 37.57
0 18.35
0100.92
0 0.00

424.00
508.00
596.68
655.50
762.33
873.00

418
489
536
630
735
843

45 3.59E-04 55.0
45 3.75E-04 52.4
95 3.85E-02 5.0
65 9.61E-05150.4
64 2.61E-04 65.7
61-1.67E-05100.0

Flag: 11*"w = Peak area was modified by background subtraction
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VMS Nuclide Identification Report V3.0 Generated 6-DEC-2002 14:41:17

Configuration
Analyses by

le title
Rple date
Sample ID
Sample type
Detector name
Elapsed live time:
Energy tolerance :
Errors propagated:
Efficiency type :
Abundance limit :

MCA0:[AMSCOUNT]00000125$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VA-02-0176
25-NOV-2002 00:00:00 Acquisition date : 6-DEC-:

a
2002 11:11:21
gram04

AM
001
0 02:50:01.00

100.00 keV
Yes
Average value
} 75.00

Sample quantity :
Sample geometry :
Detector geometry:
Elapsed real time:
Half life ratio :
Systematic Error :
Efficiencies at :

1.0035

0 02:50:01.00
8.00
3.00 %

Peak Energy

0 . 0 %

Post-NID Peak Search Report

It Energy

0 4758.42*
0 5006.41*
0 5266.49*
0 5438.01*:
0 5747.53*
0 6065.42*

Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

4 3.06
4 88.68

393 37.57
1 18.35
3100.92
0 0.00

424. 00
508. 00
596.68
655.50
762.33
873.00

418
489
536
630
735
843

45110.1
45104. 8
95 10.1
65300.9
64131.5
61200.0

CM-247
CM-248
AM243
AM-241
CM-244
CF-252

5.684E-02
4.913E-02
4.64

1.153E-02
3.131E-02
-2.077E-03

0
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SECTION XV

ANALYTICAL DATA (TOTAL STRONTIUM)
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Eberili rylces
Oak L aboratory
AnalylW'ieet

06141
RT
Run I

Printed: 1215,2 7:29 PM
goI of 3

Work Order

Analysis Code

Run

Date Received

SrTOT I

1 11/26/2002
Lab Deadline 12/5/2002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCI

Aliquot Units g

Matrix OS

Method ElChroM SRWO1 Modified

Instrument Type Alpha/Beta GPC

Radiometric Tracer

Radiometric Sol#

Tracer Act (dpmlg)

Carrier Strontium

Carrier Conc (mg/ml) 115.8

Internal Sample Client Login Sample Sample
Fraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.OOOOE+00

02 MBL BLANK 11/26/02 00:00 1.OOOOE+00

03 DUP VA-02-0176 89 11/25/02 12:00 1.0035E+00

04 DO VA-02-0176 89 11/25/02 12:00 1.0035E+O0

* SAF1 d for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. C()ual mass exceeded the calibration curve range. Results should be qualified as appro( .



Eborlir~lrvIces
Oakf ]Faborstory
Ana IL P16et

I141
(~T

Printed: 111Z 7:29 PM
gIloe2 of 3

Run 1
Intemal Sample Tracer Tracer Total Radlometrkc Radlometric Grav Carrier Grav Filter Grav Filter Grav Filter Grav Mean SAF SAF
Fraction Desc Aliquot(g) ACrT(dpm) Tracer (pCI) % Rec Added (ml) Tare (g) Final (g) Net(g) % Rec % Rec 2*

01 LCS 0.100 7.5441 7.5554 0.0113 97.58 97.58 1.00 1.00
02 MBL 0.100 7.5506 7.5614 0.0108 93.26 93.26 1.00 1.00
03 DUP 0.100 7.4967 7.5077 0.0110 94.99 94.99 1.00 1.00
04 DO 0.100 7.5335 7.5450 0.0115 99.31 99.31 1.00 1.00

* SAFI is used for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



EberIlln ices
Oak Rinboratory
Analys1eet

0R1 41

Run 1

Printed: 1215 7:29 PM
_je9 3 of 3

Internal Sample Rough Prep Rough Prep Prep Prep Sep to Sep to Sep tSep t1
Fraction Desec Date By Date By DateMme By Date/ime By

01 LCS 12/04/02 18:46 MROGERS 12/05/02 16:50 MROGERS
02 MBL 12/04102 18:46 MROGERS 12/05/02 16:50 MROGERS

03 DUP 12/04/02 18:46 MROGERS 12/05/02 16:50 MROGERS
04 DO 12/04/02 18:46 MROGERS 12/05/02 16:50 MROGERS

04 D 1204/2 1:46 ROGRS 2/0/02 6:5 MRGER

* SAFi ic i for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. fual mass exceeded the calibration curve range. Results should be qualified as approFc )



Eberljpg ervices
Oak JLaboratory

Preliminary Data ReqWnalytical Calculations
Work Order: O11 41-SrTOT-1

Printed: 12161239 AM
I-- 1 of 3

Lab I uclde Sample Client Activity I .I LCS I LGS I LCS- .I RPO MDA I lank
Fraction I [ se Identification Units IEnor Estimte1  MDA Known %R Flag Flag_- --- I I I 

I F.a ;la01

02

03

04

TOTAL SR

TOTALSR

TOTAL SR

TOTAL SR

LCS

MBL

DUP

DO

LCS

BLANK

VA.02.0176

VA-02.0176

pCiig

pCI/g

pCilg

pCI/g

1.89E+U1lI

1 .29E-01l

6.30E-01

3.29E-01

i.17E+00

3.35E-01

4.iIE-01

4.i2E-01

7.36E-01I

5.86E-01

6.42E-01

6.92E-01

2.14E+01 88.27 . I
OK I

---- -- - I
i

"',- ."'" , I

IN

_.. ... 'I

OK

OK

OK

OK

; OK

I.

I1 ..

....

......-

.

I

-*Yi-7- .I 7II177 .-- I. -.... ...

.- -I..- .- I ...... .1.

.-



Eberlimfervices
Oak FW, Laboratory

Preliminary Data Rep dAnalytical CalculationsI

Work Order: 0O4-1.1141-SrTOT-1
Printed: 12/612c39AM

I~e2of 3

I
40

(I:
Q

i -~

0
t.

I-

Io

Lab Sample Saml Sml Rdoetric I Grav Moan Se oSep tiN ile Doec -Date Aliquot % Roe %Roe %Roec SAF Saep tO atrrm

0 1 TOTAL SR LC-11212 0:0- 
-0E0L S 1 260 000 .0 + 097.581 97.58 1.00 121512002 16:50

02 T T LS D 12120:0 10 E 0 93.261 93.26 1.00 12/512002 16:50
03 TTAL SR I5 2I2:0 4O9E4.9000

0 3 T O TA R D O P 11125/02 12:00 94 999 .9 1 0E1 15 2 02 16 50TO A SR D112 02 1 : 0 '. O + 0.99.31 99.31 1.00 1215/2002 16:50

. ...... ..... 
- .--- ---- - .

.-..-- ..- ~~~~.............. 
.. - - - - -. ..

II1 CZ)
I (=

0-1

N)

0 0 0



MuerjWervices
OaIF, Laboratory

Preliminary Data Re V. Analytical Calculations
Work Order:. 11 41 -SrTOT-1

Printed: 1 2161-W2:39 AM
'a 3 of 3

Lab sarmple Counting Haillife Count jBkg ElFracton ' uclide Dcc DatInli Haysf Detect Carrier |Tn| Counts CP |Fato e atrieI 
I Ir01 I TOTALSR I LCS 12106102 01:51 I LB41iO 01 60 121711.3333333331 0.422

- -. t i - . - - ; .. ...- -...-. t. _02 TOTAL SR MBL 12/06102 01:51 | LB41I0 D2 60 60 6.866666667 0.454
02 - _6

03 . TOTAL SR DUP 12106/02 01:51 LB4110 03 60 81 0.783333333 0.387
04 TOTAL SR DO 12/0602 01:51 . LB41 IO D4 60 75 0.95 0.375

.... ---- --- - ---. -.~ . .-.- ....................... -- --- .- d-------.----- ---

_ .____ .... ........ .. ...... .. .. ... 
....

KN

C Q
Q.)



too Koom Report
Cli ; )uratek

02-11141 -'T 1 (pCifg) in
1_r~ ID:

Printed: 4 2 7:29 PMr ge lt f

Internal Sample Client Sample Sample Tracer Tracer Radlometric Radlometric SAF SAFFraction Desc ID Date Aliquot Aliquot () ACT (dpm) Tracer (pCI % Rec 1* 2*
01 LCS LCS 11/26102 00:00 1.0000 1.00 1.00
02. MBL BLANK 11/26/02 00:00 1.0000 1.00 1.00
03 DUP VA-02-0176 11/25/02 12:00 1.0035 1.00 1.00
04 DO VA-02-0176 11/25/02 12:00 1.0035 1.00 1.00

.. --

Co 0. 0o



Eber n IrvIces
Oak iboratory

I Internal Work Order

Spike ancdf()er Worksheet f'Dmage i of 1
Printed: 0 6:46 PM

..

'.-.-- J
Run I

1 Technician initials witness Initials

I I60 I

Version 2.0 08/99



Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 1214/2002 6:45 PM

Page 1 of 1

Work Order Run - Analysis Code Aliquot Units Lab Deadline Technician

SrTOT grams 12/512002 MROGERS :

Dilution Data

Aliquot Final (ml)

2.5089E+01 100.0000'
2.5089E+01 100.0000'

.- I
,i

,F MS Aliqt

Aliquot

*I '

-

El -

H-3 Solids Only
Water Added H3 Dist

(ml) Aliq

_ _-

I
I
I
lI
I

II .,-
I

.
i

f Comments ) I

Technican:

0
Date: 1 1

-~0 0



(1 ()1
I I

Printed: 12/5/2002 7:28 PM
Page 1 of, I

Eberline Services - Oak Ridge
Version 1.0 9/1999 Gravimetric Worksheet

I

Work Order Run I Analysis Gravimetric
Carrier

Carrier Conc
(mg/ml)

Technician
_ _

I .800SrTOT Stronil tum 115 800 MROGERS

TRetec Duratek Sample Carrier Data Filter Data I Gravimetric I+

Typ~e
Carrier Added

(ml)
Filter Tare

I (g)
Filter Final

(g)
Fraction Client ID

01 LCS LCS 0.1000 7.5441 7.555402 BLANK MDL0.1000 7.5506 7.561403 DUP DUP 0.1000 7.4967 7.507704 VA-02-0176 DO 0.1000 7.5335 7.5450

Techninrn:. aeI s-Date: IXI -



S iet (0

Detector ID
D1
D2
D3
D4

Sample ID Alpha
0211141-01 12
0211141-02 7
0211141-03 4
0211141-04 5

Beta
1217
60
81
75

Count Time
60
60
60
60

Voltage
1410
1410
1410
1410

-TOD
12/6/02 2:51
12/6/02 2:51
12/6/02 2:51
12/6/02 2:51

0o
Page I C



0O (ib qJ /
Q;A-fl

Detector Sample

ID
Al
A2
A3
A4
B1
B2
B3
B4
Cl
C2
C3

*C4
DI
D2
D3
D4

ID
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD

Alpha
10
3
9
6
8

i9
7
7
8
11
6
6
5
8
5

Beta
86
104
87
92
72
68
60
79
80
66
69
88
80
52
47
57

Guard
31963
31963
31961
31960
32517
32518
32517
32518
32677
32679
32678
32685
33138
33139
33138
33138

Count
Count
Time

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

Event
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Voltage
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5

TOD
37596.04
37596604
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04
37596.04

?2 ow(A oc ~ %~,

C
F"N'

Printed 12/6/2002 1:09 AM



SECTION XVI

ANALYTICAL DATA (TECIINETIUM-99)
.,Qe
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Eber12p4rvices
Oa& Jr iboratory
Ana1nl.ee*

Work Order

Analysis Code

Run

Date Received

I r 141
-"9

Run I

Printed: 1r 6:U PM
Vf e01 of 3

)YIEE

TcO99

1112612002
Lab Deadline 12/5/2002

Client Duratek

Project 17-Apr

Report Level 4

Activity Units pCi

Aliquot Units g

Matrix OS

Method ElChroM TCS01 Modified

Instrument Type Beta LSC

Radiometric Tracer Tc-99MS

Radiometric Sol# Tc-2a

Tracer Act (dpmlg) 22044.467

Carrier

Carrier Conc (mg/ml)

:
C >

Internal Sample Client Login Sample SampleFraction Desc ID CPM Dote Aliquot

01 LCS LCS 11/26/02 00:00 1.OOOOE+0O
02 MBL BLANK 11/26/02 00:00 1 .0000E+O0
03 DUP VA-02-0176 89 11/25/02 12:00 1.0035E+00
04 DO VA-02-0176 89 11/25/02 12:00 1 .0035E+0O

1, .

* SAF1 is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberli ~lIc
.Oak e~boatory 021141

Run9
Run I

Printed: 12/g6:46 PM
I 12of3

internal Sample Tracer Tracer Total Radiometric Radlometric Grav Canler Grav Filter GraV Filter Grav Filter Grav Mean SAF SAFFraction Desc Aliquot (g) ACT(dpm) Tracer (pC) % Rec Added (ml) Tare (g) Final (g) Net(g) % Rec % Rec 1* 2*

01 LCS 1.0000 22044.5

02 MBL 1.0000 22044.5

03 DUP 1.0000 22044.5

04 DO 1.0000 22044.5

_ 
_ _ - - -I

* SAFC~ed for Gross Alpha and all other radlonucides. SAF2 Is used for Gross Beta only. ()tual mass exceeded the calibration curve range. Results should be qualified as appro .e



EberilnLervices
Oak f'aborstory
Ana e~~et

run141

Run I

Printed: '2 2 6:46 PM
J la3e30f3

Internal Sample Rough Prep Rough Prep Prep Prep Sep to Sep to Sep t Sep tHFraction Desc Date By Date By DateMme By DateMme By
01 LCS 12/04/02 18:48 MROGERS 12/05/02 17:15 MROGERS
02 MBL 12/04102 18:48 MROGERS 12/05/02 17:15 MROGER
03 DUP 12/04/02 18:48 MROGERS 12/05/02 17:15 MROGERS
04 DO 12/04/02 18:48 MROGERS 12/05/0217:15 MROGERS

C~_3

* SAFI Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Ebe fServices
Oak '~e Laboratory

Preliminary Data Rep. Analytical Calculations
Work Order: -11141-TcO99-1

Printed: 12/9/2 :45 PM
l tj le 1 of 3

-Lob I Nida SRml ClientI Activity I Re...lts IError Estimate1  
MOA I LCS I LCS 

ml 
LCS RPD I MDA WI lnkFraction , Decc Identification Units i Known %R 1 Flag | Flog I Flag I Flg

IIF - . *uc-dS - .-- *-I9III1 - i _ -- | -AH I A.. I7 --7 -- _- ^ -- I no - e I - I I 
-lUW

02

03

04

TC-55

TC-99

TC-99

LG5

| MBL

DUP

! DO

LU3

BLANK

VA.02-0176

VA-02-0176

pulig

pCIlg

pCi1g

pCilp

1 IvF+~ .U-0 1.35e50001 5F+U
*1.38E-01 I8.76E-01 1.50E+00I

3.42E-01 I9.61E.01 1.63E4001

1.01E6+00 9.81 E.01 I1.64E+00

I. I

89,45 UK

,NV OK

IN

INV I-
INV

I

:1

i '

...

I

..... ... ..

10

.. _ . ...

I I~- _ _ . a

10- 01 0



EbW Services
OaR--Rje Laboratory

Preliminary Data R(b' Analytical Calculations
Work Order: ll -11 141 -TcO99-1

Printed: 12/9? ':45 PM
ge 2 of 3

Lab | Nucide I So l Sample 1 sample Radlometric Grav Mean SAF ISeptO SeptIFraction DcD te Aliquot % Rec % Rec % Rec I I Datea I Datemme- rI I -It -01

02

03

04

TC-99

TC-99

Tc.99

TC-99

LCS

MBL

DUP

DO

11126102 00:00

11126102 00:00

11125102 12:00

11125/02 12:00

1.OOE+00

1.00E+00

I .00E+60

I .OOE+00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

12)5/2002 17:15

12/512002 17:15

121512002 17:15

121512002 17:15

� I... ... -. 1

.



Ebge Services
OdJge Laboratory

Preliminary Data R & Analytical Calculations

Work Order:m21 1141-Tc099-1
Printed: 1290 3:45 PM

rage 3 of 3

Lob Sample Counting | lfife | DCoulnt 1counts|- I Nuclide 
Deet Carrier Counns Eff

Fraction Deno Dateffirme Idays) I_____ Time I CpM

01 TC.99 LCS 12106102 17:10 77798250 2550 1 60 108745.2 19.8 0.907279444

02 TC.99 MBL 12106102 18:10 77798260 2660 2 60 1173 19.8 0.816399344

03 TC.99 I DUP 12106102 19:10 77798260 2550 3 60 1222.2 19.8 0.749105418

04 TC.99 DO 12106102 20:10 77798250 2550 4 60 1288.8 19.8 0.743749639

... ........ ..... .

. .~~ ....

. ,.:I 
......

-
.-.

a)

0 C Cf



C74g oom Report
CIl_Jpuratek

02-11141(U s,-1 (pCilg) in
Tra y Tc-2a

Printed: 2 6:46 PM
V&ge I of i

internal Sample Cient Sample Sample Tracer TrPcer Radlometrfc Radlomeftfc SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT (dpm) Tracer (PC) % Rec 1* 2*
01 LCS LCS 11/26/02 00:00 1.0000 1.0000 22044.4670
02 MBL BLANK 11/26/02 00:00 1.0000 1.0000 22044.4670
0 DUP VA-02-0176 11/25/02 12:00 1.0035 1.0000 22044.4670
04 DO VA-02-0176 11/25/02 12:00 1.0035 1.0000 22044.4670

C.Z



EberIiiaervices,
Oako3 borstory Spike and er Worksheet age of I

Printed: 1 . 8:48 PM

Internai Work Order Hain I Anaivals Coae Date I 1 echniclan Technician Initlaln I Witneass Initials I
.... . _ ....... _ .... _ _ _ 

. ,

J _ ~~~~~~~~~~. 
__._ . __... ,_,,....... -.- I,,wg,,,. 

............. 
,.,... 
_.. 

._| TcO99 12/4/2002 18:47 MROGERS met |
21-- I..--.-- ". ( '.I .".. - ... . ... I.<PLE' ....... ... . .. .. ' l . '...:u-...- -Z.d;

a ¢.vDB":*'k I i"b I "" '.M, b Cl I'b".- Mb- I 1:e - I111,I ,I .II -- .. 1 ~~. -. - :.-. I~-I .~. . . .-. - -- 7 - ... ~.I.:..~ I __ __ _ i* l.," ... - -I L - .~ I I I ~ I_______
Sol # _ , Activity

dpmntl
Solution

Date
Appro Volum Volumeme lume volm Known
Addition Used (ml) Used (mlJ Used (mhl Used (ml) pCI

Added Error
pCI Estimate

Known
pCI

Error Added
Estimate I pCI

Error
EstimateTc-99 Tc-2a 22044.467 121412002 -0.10i 994.981 21.890 0.00k 0.0001 0.00 0.000 o0.00 0.000

I -- .- I
. . _ , _

. ._

_ _9. -.; 1wt .>..
__w4 ..... - . .
W iOR a ii

ftcton
MZo ga.'laxy

Isotope Sol I
Activity Solution Volume Approx
dpmhnl Date Used (ml) Addition Tracer LCS

01 Tc-99MS Tc-2a 22044.467 12.412002

021 Tc-99MS Tc-2a 22044.467 12/4/2002

03 Tc-99MS Tc-2a 22044.467 12/412002

04 Tc-99MS Tc-2a 22044.467 12/412002

l s0.1000 I

0.1000 I

0.1000 I

0.10001
0. 1002 .

Matrix Spike

-I.

Wt Version 2.0 08/9900 0 C O



0
Eberline Services - Oak Ridge
Version 2.0 8/1999

C) C,
Aliquot Worksheet Printed: 12/4/2002 6:47 PM

Page 1 of 1

Work~ Order RtinI ;
Analysis Code Aliquot Units Lab Deadline Technician

Tc099 grams 12/5/2002 MROGERS

DuratekLab
Fraction

Sample Muffle Data

Ty pClient ID
01 LCS LCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA.02-0176 DO

i_
I.

___ XI

-f- _

Dilution Data

Aliquot Final (ml

2.5089E+01 100.0000
2.5089E+01 100.0000

I _I

-I

I MS Aliqu

= Aliquot

"S1.

a I
mm I

I I

I

awl I
~I

~I

r -H-3 Solids Only
Water Added H3 Dist

(ml) Aliq

* I I
l l I
l I
l l I
l I

I Comments |

Technician: Date: /-'II Y / aa1



The * tec internal W *rder: 02-11141 Printed: 12 9  u1u11:22 PM
LSC O unment Transfer Run: I Page I of I

Fraction Isotope LSCSampleTypeAnalyssCode InstrumentiD ProtocollD PID SNumber CountDuration CPM A CPM B CPMC tSIE SIS DataSource CountTime
1 C-99 S TcO99 2550 14 13 `1 60 1681.43 1812.42 1815.15 343.339 _ 12/6/2002 17:10
2TC-99 S TC099 2550 14 132 60 12.98 19.55 22.33 345.776 1216/2002 18:10
3 TC-99 S TcO99 2550 14 13 3 60 13.03 20.37 23 137.996 _ 12/612002 1910
4 TC-99 S TcO99 2550 14 13 4 60 14.88 21.48 24.38 131.185 _ 12/6/2002 20:10
0 TC-99 B TcO99 2550 14 13 5 60 12.88 19.8 22.85 341.886 I 121612002 21:10

C:n

C



Tc-99 Quench Curve Efficiency E E E: FooL E

WORK ORDER 02-11141

ClientiD T Fraclon tsle eff Remarks

LCS LCS 01 343.339 81.637%

BLANK M8L 02. 345JZ76 81.640%

VA-02-0176 DUP 03 137.996 74.911%
VA-02-0176 DO 04 131.185 74.375%

_ 05 0.000
06 0.000
07 0.000
08 0.000

- 09 0.000 _ .
10 0.000
11 0.000 i Q_ I QV

___ _ __ 12 0.000 _______
13 0.000 ' _t\

__14 0.000 7

Is 0.0001
___ _ X_- 16 -0.000

_17 0.000
_ 18 0.000
19 0.000 _

_ 20 0.000, _ _
ADDITIONAL REMARKS

004 5I



6 Dec 2002 16:40
rotocol #:14

ime: 60.00
ata Mode: CPM
a*round Subtract: None

_

TRI-CARB - 1.09
tc99

Nuclide: 99TC

- Page l1
User : DURATEK

* W>.
4t -'
Q

egion A:
egion B:
egion C:

o vJj

5.0 - 75.0
5.0 - 290
5.0 - 500

LCR
0
0 O
0

2S%
0.0
0.0
O.0'-

BKG
0.00
0.00
0.00

uench Indicator: tSIE
Ext Std Terminator: Count

211141A(1-4,B)
rotocol Data Filename: c:\spectra\PROT.DAT
ount Data Filename: c:\spectra\SDATA14.DAT
pectrum Data Drive & Path: c:\spectra

SMPLJID P$ PID S9 CPMA CPMB CPMC tSIE
14 13, 1 1681.43 1812.42 1815.15 343.34

SPECTRUM PLOT

TIME
60.00

CPM Y maximum Protocol No. 14 Sample No. 1 Repeat 1

Q

keV 500

Region
A:
B:
C :

LL
5.0
5.0
5.0

UL
75.0
290.
500.

CPM
1681.4
1812.4
1815.2

0045 2



14 13 2 12.98 19.55 22.33 345.78 60.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 14 Sample No. 2 Repeat 1

[1s
610 a s :1' i . . ii is r_ ~ n..f n.

I
ii

i

v 11
s k i VW g.L.

i
j
I
i
I

0-ima-.01-Iftm -J-wnwiftu ;"r i.2-It If. -I.X.f ad N . <
Until iN ugly_. PI r. gown rNe:liis=. ibssJl lllt st i gem . ire... n Ace D ;V i"; A. Zi.I-IMId

keV 500

0 Region

A.BD :

c:

LL
5.0
5.0
5.0

UL
75.0
290.
500.

CPM
13.0
19.5
22.3

00453



14 13 3 13.03 20.37 23.00 138.00 60.00

SPECTRUM PLOT
3e

3 Repeat 1CPM Y maximum Protocol No. 14 Sample No.

an,-

7
II

I
II I

I Ii i;"l I ;I I:::.& I I
a . I

i
t'bAA"fP,,;mw.fM le.. - T A.&O t - 9-0 wkig- 0 0i - I - - I W& --v v MP a" a a 1 .4 a,

k I IW SI

keV 500

Region
. A:

B:
C :

LL
5.0
5.0
5.0

UL
75.0
290.
500.

CPM
13 0
20.4
23. 0

Q,

Q~

04t54



14 13 4 14 88 21.48 24.38 131.19 80.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 14 Sample go. 4 Repeat 1

iED�I DL DII I�E�IIEiJmIHrn

R I'II
II

.I~' I

-: i I~ .. k' ~ ~ L
i I

keV 500

-jiegion

_ :
C :

LL
5 0
5.0
5.0

UL
75.0
290.
500.

CPM
14 .9
21.5
24.4

004t55



14 13 5 12.88 19.80 22.85 341.89 80.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 14 Sample No. 5 Repeat 1 0
Rurmm"mEn.inn_

I

If

ml I

I -
f

iI
I
i

E. - I U-71- -M... -11 ftL A.J *. - = _i l .:L._I .P r, tic ,_ ,K _ '_S ri. - .. H
... .- -I-r- --r-ilw-z1r1r IeU -iuii.s.. ... i I.Z-..- 2wfl-ni-~~x~- -.- slIa s-2.i -1--..1 -.i . --- .sr

I Im ~

keV 5003

Region
. A:

B :
C :

LL
5.0
5.0
5.0

UL
75.0
290.
500.

CPM
12.9
19.8
22.9

C

C

UO4 56



SECTION XVII

ANALYTICAL DATA (TRITIUM)

00457



Eberli rvices
Oak f aboratory
Anayl ,eet

Work Order

Analysis Code

Run

Date Received I

0js141
'W3

Run I

Printed: 11129 8:30 AM
'go 1 of3

I

H0003

11/2612002
Lab Deadline 12/5/2002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCI

Aliquot Units g

Matrix OS

Method LANL ER-210 Modified

Instrument Type Beta LSC

Radiometric Tracer H-3MS

Radiometric Sol# H-5a

Tracer Act (dpmlg) 11717.729

Carrier

Carrier Conc (mglml)

Internal Sample Client Login Sample Sample
Fraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.0309E+01

02 MBL BLANK 11/26/02 00:00 1.0456E+01
03 DUP VA-02-0176 89 11/25/02 12:00 1.0185E+01
04 DO VA-02-0176 89 11/25/02 12:00 1.0205E+01

* SAF1 Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ^*gA al mass exceeded the calibration curve range. Results should be qualified as approdJo

*0a



* Eberiflf irvlces.
Oak34aboratory
A a yffloet

Or- 141
W03
Run 1

Printed: 111272 8:30 AM
- 9g.2 of3

Internal Sample Tracer Tracer Total Radlometric Radiometric Grav Carrier Grav Filter Grav Filter Grav Filter Grev Mean SAF SAFFraction Desc Aliquot(g) ACT(dpm) Tracer (pCI) % Rec Added (ml Tare (g) Final (g) Net(g) % Rec % Rec V 2^
01 LCS 0.2984 3496.6

02 MBL 0.1007 1180.0

03 DUP 0.1003 1175.3

04 DO 0.0979 1147.2

BL -. 
-

. .. 
-_

' SAFI is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



;O;ak * abOwatory
An neet

c, 141
_503

Run I

Printed: 11/2 8:30 AM
W go 3 of 3

Internal Sample Rough Prep Rough Prep Prep Prep Sep to Sep to Sep t1 Sep tiFraction Desc Date By Date By DateMme By DateMme By

01 LCS 11/27102 08:23 PFARRELL

02 MBL 11/27/02 08:23 PFARRELL

03 DUP 11/27/02 08:23 PFARRELL

04 DO 11/27/0208:23 PFARRELLi

' SAFI Is used for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. * l mass exceeded the calibration curve range. Results should be qualIfied as appri0C



Eberi C rvices
Oak Riupg Laboratory

Preliminary Data Rep nalytical Calculations
Work Order: 0 Z 1141-H0003-1

Printed: 1113020OO7 PM
T71 of 3

Lab ' uld Sample Client Activity I eut1 ro siae D LCS I C I L CS RO MOA Blank
Fratio Id Ie DescG IdentIficatIon I UnIt Rets sIro s~ae MV Know'n I %R I lag RPlg i Flg i Fa

I1I 
I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _01 i

02 1
.... _. j

03 1
04

I.. .

_._..

H-3

H-.3

11-3

H1-3

I LCS

j MDL

| DUP

| DO'

....... I-.--.--.- ._.. .

LCS

BLANK |

VA-0240176 I
VA-02.0176

._ ..... ..

PCI/g

pCIlg

1.21 E+02 i 4.71 E+O0

1.87E+001 2.45E+OO

9.17E+001 2.36E+OO
I

7.79E+00! 2.29E+00

4.14E+00

4.1IIE+00O

3.64E+00 I

3.58E+0OI

1.02E+02 117.77

PCIIg I

K- ... . ...

.......

I

- .�-- ... -�

OK

OK

.. I

OK

OK

OK

OK

i

I'
I
i
i

I

OK

I---- I I

I

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

. . ,

I

II- - I

...... - Post-it Fax Note
- -- -S

� -- l- ......

I



Eberliri rvices
Oak RiWlILaboratory

Preliminary Data Repoirnnalytical Calculations
Work Order: OM 1 141 -H0003.1

Printed: 11/301200A7 PM
PW2 of 3

.I

.~. 0.--- .

M

Iii

0I

Frcin NuSampleSample Sample Radlormetric GrvManSptoSpIFrcinI scOt AlIquot % Rec % Rec % RecSA Dateffire OateITIme

0 1 I H-3 ILCS 11126102 00:00 1.03E+01 .0.0

02H3ML 1160 00 .5+10.00 0.o00
02 H-3 I DU 11126102 00:00 f 1.02E+01 0.00 0.00:

04 H-3 DO 11125102 12:00 1.02E+01 0.00 0.00

C C )ft C



Eberli, rvices
Oak Rrl..a boratory

Preliminary Data Re~ornalytical Calculations
Work Order: O'Al 141 -H0003-1

Printed: 1 1/30/20 qM7 PM
f%,F3of 3

Lab Nci, Sample Counting H31I on BkqNuaideDefeet 
Carrier Count E

Fraction, 065ec Date.Iime (,days, DtcTime CpM
01 1H.3 LCS 11129102 12:54 4485.271 2550 1 I 60' 4030.2j 10.17 0.228028801
02 11-3 MOL 11129/02 13:54 4485.27' 2550 2 60 - 663.61 10.17 0.226979325
03 - H1-3 DUP 11129/102 14:54 4485.27! 2550 3 60 906.6 10.17 0.218950548
04 H4.3 DO 11129102 15:54 4485.27 2550 4 60 865.8 10.17 0.221935301



xa%#jUIIU r~wjurt
CITO.Duratek

02-11141-Ij3-1 (pCi/g) in
TraW): H-5a

Printed: 11 02 8:30 AM
0 ;age I of I

Infernal Sample Client Sample Sample Tracer Tracer Radlometfri Radlomefric SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT (dpm) Tracer (pCI) % Rec 1* 2
01 LCS LCS 11/26/02 00:00 10.3087 0.2984 3496.5703
02 MBL BLANK 11/26/02 00:00 10.4560 0.1007 1179.9753
03 DUP VA-02-0176 11/25/02 12:00 10.1848 0.1003 1175.2882
04 - DO VA-02-0176 11/25/02 12:00 10.2052 0.0979 1147.1657

I i i~~~ _________________ 
__ __ _____ 

_ _ =

=I

_ __I_ _ __I_ _ __I_ _ _ I _ _ _ _ _ _ _ _ I _ _ _ _ _ _ i _ _ _ _ _ _ i~ _ _ _ _ _ _ _ _ I I_ _I_ _I_ _I

0oC)C



Oak{ < aboratory

I In41 W n;

Spike andy")er Worksheet agel of I
Printed: 1( ' 8:23 AM

- v_ - __ _|_ 
_ I Tol-^ IA 4^ SIBA_ 1*_i

I Analsis ondo DaIl I TlchnicIlan I ecnnlclan inials I vynness Inlnals I
1

I .….--.--. 
__ ___________ I. _H0003 11/2712002 8:20 PFARRELL I I

Activify Solution
dpmnlm Date

1i717.729 11127/2002

11717.729 1112712002

11717.729 11/27/2002

111717.729 1 1127/200:

C-
.I

0

H-3 Known for solids = LCS Known / Net Equtv. AlIq.
Version 2.0 08/99



0
Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 11/27/2002 8:30 AM

Page 1 of 1

p 
UAnalysis Code Aliquot Units I Lab Deadline Technician

H0003 gra 12/512002 TFARRELL

DuratekLab
Fraction

Sample I Muffle Data I

Client ID Type

Dilution Data

.Aliquot Final (ml)
01 LCS LCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA-02-0176 DO

I.

a--e 7-I

I

Aliquot Data

Aliquot

1 .0309E+01 I~
1.0456E+01 I N.,

2 1.0205E+01 I |

;r

"I __g1 ;

a)-f t

YII1

MS Aliq

Aliquot

, 10.1246
10.3504

R 10.1790
10.1904

-

a :~

,rI

..
-

Water Added 1H3 Dist
(ml) Aliq
100.0000 10.0000
100.0000 10.0000
100.0000 11.9982
100.0000 11.9982

H-3 Solids Only

I- I _ _

4 4-

- .& .1 -

I. Comments |

M-

echnician: e Date: I ) I a ," d 0



Thermjec
LSC Instrument Transfer Internal WAder: 02-11141

Run: I
PrInted: 11120 12:32 PM

Page 1 of I

Fraction Isotope LSCSampleType AnalysisCode InstrumentlD ProtocollD PID SNumber CountDuration CPM A CPM B CPM-C tSIE SIS DataSource CountTlme1 H -3 S H0003 2550 3 18 1 60 67.17 41.6 0 264.847 l 11/29/2002 12:54H-3 S H0003 2550 3 18 E - --2 60 11.06 9.741 0 269.277 I 11/29/2002 13:543H-31 H0003 2550 3 18 3 60 15.11 12.34 0 263.725 I 11/29/2002 14:544 H-3 S H0003 2550 3 18 _ 4 60 14.43 11.5 0 258.791 I 11/2912002 15:540 H-3 B H0003 2550 3 18 5 60 10.17 8.8 0 262.743 I 11/29/2002 16:54

C-3



Thermnec
LSC Instrument Transfer

Internal Wortder: 02-11141
Run: I

Printed: 11I29I*2:33 PM
Page 1 of I

Fraction Isotope LSCSampleType AnalysisCode InstrumentiD ProtocolD PID SNumber CountDuration CPM A CPM B CPM C tSIE SIS DataSource CountTime
1iH3 IM mH0003 2550 4 26 1E 330.36 193.03 0 261,637 | 111291200211:33
2 H-3 IM 1H0003 2550 4 26 2 15 278.89 167.43 10 263.964 I 11/29/2002 11:48
3 H-3 M H0003 2550 4 26 3 15 272.44 16144 0 266.374 I 11/2912002 12:03
4 H-3 M H0003 2550 4 26 4 15 269.03 157.16 10 255.728 1 11/29/2002 12:18

C=
C=
11

cr,

00

CoCe



Nov 2002 11:24
*tocol #: 3

ie: 60.00
.a de: CPM '
E ^ nd Subtract: None

TRI-CARB - 1.09 Pa
h3 User

Nuclide: 3H

fion
rion
"ion

A:
B:
C:

LL
0.0
2.0
0 .0

UL
18.6
18.6

0.0

LCR
0
0
0

2S%
0.0
0.0
0.0

BKG
0.00
0.00
0.00

?nch Indicator: tSIE
Ext Std Terminator: Count

L1141A(1-4,B)
)tocol Data Filename: c:\spectra\PROT.DAT
int Data Filename: c:\spectra\SDATA3.DAT
ectrum Data Drive & Path: c:\spectra

SMPLID P1* PID
3 18

S#l
1

CPMA CPMB CPMC tSIE
67.17 41.60 0.00 264.85

TIME
60.00

SPECTRUM PLOT

.3 CPM Y maximum Protocol No. 3 Sample No. 1 Repeat 1

1~-~ ---

w|= .1.1_ -S

keV 25

Region
A:
B:
C:

LL
0.0
2.0
0.0

UL
18.6
18.6
0.0

CPM
67. 2
41.6
0.0

LI 1 4 U 9



3 18 2 11.06 9.74 0.00 269.28 60.00

SPECTRUM PLOT K)

CPM Y maximum Protocol No. 3 Sample No.
M1 -.

2 Repeat 1

_____ - -_--

1
r VV�A

.
a. 1� � � -I- -- -

keV : 25

O Region
A:
B :
C :

0LL UL
0.0 18.6
2.0 18.6
0.0 0.0

CPH
11. 1
9.7
0.0

'V

0J i470



3 18 3 15.11 12.34 0.00 263.73 60.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 3 Sample No. 3 Repeat 1

~1

1I i

--- I

keV 25

Region
C A:

B:
C:

LL
0.0
2.0
0.0

UL
18.6
18.6

0..0

CPM
15. 1
12.3

0.0

0 04/ 71



-7

3 18 4 14.43 11.50 0.00 258.79 60.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 3 Sample No. 4 Repeat 1

I I

N P

I
I � 

I
.�

keV 25

S Region
A:
B:
C:

LL
0.0
2.0
0.0

UL
18.6
18.6

0.0

CPM
14.4
11.5

0.0

D00472



3 18 5 10. 17 8.80 0.00 262.74 60.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 3 Sample No. 5 Repeat 1

I flv�

'[V
I p

¾A11� .. ,,.4 ..

__________ .�Jt.L...L L�L�

I

keV 25

wRegion
A:
B.
C:

LL
0.0
2.0
0.0

UL
18.6
18.6

0.0

CPM
10.2
8.8
0.0

004 'i73



9-Nov 2002 11:28 TRT-QARR - 1 nq Pnae SS1_ No 200 112 _ R-CR _ 1 _ l** ,
rotocol #: 4 h3 User : DURATEK

ime: 15.00
ata Mode: CPN
* round Subtract: None

Nuclide: 3H

0J
egion A:
egion B:
egion C:

LL
0.0
2.0
0.0

UL
18.60
18.6

0.0

LCR
0
0
0

2S%
0.0
0.0
0.0

BKG
0.00
0.00
0.00

uench Indicator: tSIE
Ext Std Terminator: Count

211141A(1-4)MS
rotocol Data Filename: c:\spectra\PROT.DAT
ount-Data Filename: c:\spectra\SDATA4.DAT
pectrum Data Drive & Path: c:\spectra

SMPLID P1l PID
4 26 1 CPMA CPMB

330.36 193.03
CPMC tSIE
0.00 261.64

TIME
15.00

SPECTRUM PLOT

20.8 CPM Y maximum Protocol No. 4 Sample No. 1 Repeat 1

-

i -i 7 -- -:4

'I . L

/ --

. __n .. ,

- - . - . - - '. . - .. . . - - I -- I - - -- -- Emn
, I

keV 25

Region
A:
B :
C :

LL
0.0
2.0
0.0

UL
18.6
18.6
0.0

CPM
330.4
193.0

0.0

* CJ

1)0 4 7 4-



4 26 2 278.89 167.43 0.00 263.96 15.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 4 Sample No. 2 Repeat 1

II fiN
I

Ski;;; X:ldlsneW be h____ ;3o :B ;D311IL . .-- 's'__ mffIL .==.

keV 25

^ Region

B:
C :

LL
0.0
2.0
0.0

UL
18. 6
18.6

0.0

CPM
278.9
167.4

0.0

0 47t "I 5



4 26 3 272.44 161.44 0.00 266.37 15.00

SPECTRUM PLOT

CPH Y maximum Protocol No. 4 Sample No. 3 Repeat 1

i�"jwgiazv;; 5"MiSma, ME

i

i -- P%
I I

I

I
I

II '.. I

I
I

I , --%.. ..
iI

I<...

!B"ii i .-. 'N'P!L !!lI!!SlUFY!!!i!_=!'!!!l!!l-.1__ !111._ B1!!7!! -. H _______

I

keV 25

. Region
A.
B:
C:

(DILL
0.0
2.0
0.0

UL
18.6
18.6

O.0

CPM
272.4
161.4

0.0

0-

004'7 6



4 26 4 269.03 157.16 0.00 255.73 15.00

SPECTRUM PLOT

CPM Y maximum Protocol No. 4 Sample No. 4 Repeat 1

6-ft=
I I

I

i

i

I-.: . .
:I-. I-

1: .. :.

Ha_ I

keV 25

Region
A:
B :
C:

LL
0.0
2.0
0.0

UL
18.6
18.6

0.0

CPM
269.0
157. 2

0.0

i 0 477



i
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SECTION XVIII

ANALYTICAL DATA. (CARBON-14) Q

(3�0047f



Eberif"gyLVces
Oak F%&~borstory
Analys!31111fet

f 1 41
R 4
Run 1.

Printed: 121131 :04 PM
(911 of 3

., -Work Order

Analysis Code _

Runei

Date Received_

C0014. -

11/2612002
Lab Deadline 12/5/2002

Client Duratek

Project 106760.003

Report Level 4
Activity Units pCI

Aliquot Units 9

Matrix OS

Method ENIC Modifled

Instrument Type Beta LSC

Radiometric Tracer C-14-MS

Radiometric Sol# C-6

Tracer Act (dpmlg) 4726.859

Carrier

Carrier Conc (mg/ml)

Internal Sample Client Login Sample SampleFraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.OOOOE+00
02 MBL BLANK 11/26/02 00:00 1.OOOOE+00
03 DUP VA-02-0176 89 11/25/02 12:00 7.2370E-01
04 DO VA-02-0176 89 11/25/02 12:00 7.0790E-01

.
40

^ SAF1 is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberlig,[vIces
Oak Raboratory
Analys leet

0 f1 4 1

R 4
Run I

Printed: 1211 1.1:04 PM
le12of3

Internal Sample Tracer Tracer Total Radlometric Radiometric Grav Carrier Grav Filter Grav Filter Grav Filter Grav Mean SAF SAFFraction Desc Aliquot (g) ACT (dpm) rracer (pCI % Rec Added (ml) Tare (g) Final (g) Net (g) % Ree % Ree 1* 2*
01 LCS 0.7097 3354.7

02 MBL 0.2574 1216.7

03 DUP 0.2690 1271.5

04 DO 0.2538 1199.7

:

' SAFI Is used for Gross Alpha and all other radlonucides. SAF2 Is used for Gross Beta only. 47I mass exceeded the calibration curve range. Results should be qualified as approp(



Oak f oborntory
Analys eet

QP4 141

Run 1

Printed: 12/1 .1:04 PM

4 p j. 3 of 3

Internal Sample Rough Prep Rough Prep Prep Prep Sep tO Sep to Sep tI Sep t1Fraction Desc Date By Date By DateMme By Date/Time By
01 LCS 12/13102 13:03 CMCMURRAY
02 MBL 12/13102 13:03 CMCMURRAY

03 DUP 12/13/02 13:03 CMCMURRAY

04 DO 12/13/02 13:03 CMCMURRAY

00

I. - -
_ _ I

^ SAFi is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ^^ Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberlirrvices
Oak RWLaboratory

Preliminary Data Repolmnalytical Calculations

Work Order: 0- i1141-C0014-1
Printed: 12/16/20Op3 AM

rwi1 of 3

mI

-- -- - ---

'IC 0

13

0

414

4I)

3 ~L.

Lab [Sar|ple Client | Activity M I | ICS | LCS C RPD i baFraction Nuclide Desc identification Unit Results iError Estimate1 MDA I nown I WS aa RI'D MI Ban

It n1I
U-l

02

03

04

.. ......

C-14

C-14

C.14

C.14

I Arc I
LL.b

MBL

DUP

LCS

BLANK

VA-02-0176

VA-02-01 76

, _ . . .
.

.

pCI19

pCI1g

pCI1g

pCl/g

.. ......I .. ... ..

ICA -I &-�

8.56E+02

0.OOE+00

4.22E+02

4.OOE+02

7.24E+00

I1.39E+00

6.26E+00

5.94E+00

2.39E+00

2.37E+00

3.38E+00

3.22Ee06

I I i . -- . . - - . I � ..-. I .... f ".v

8.30E+02 103.08

...

OK

.......

_.. _....

OK

... .....

OK

OK

OK

OK

......... .

......

....

OK

...~

- _

__~~~ - ._. ....... _._

__. ____ . ___ . __ .. .
. . . . . .

_

__________ --~--I--]-~ -- ~1

C) C) _.



Eberli,^rvices
Oak Riuye Laboratory

Preliminary Data Rep (nalytical Calculations
Work Order: 011 141-CO014-1

Printed: 12/16/20 ̂03 AM
"e2of3

W. b

0 leu T
1.4 CD
.. 0 C
(U

h.
'I S

I

0

Lab l Sample Sample Samples Radlometric i Gray Mean Sep tO Sep tIFraction uc DDc Date Aliquot % Rec % Rec % Rec l Dateflime | Dat*mme
01 C144 LCS 11126102 00:00 1.00E+00 0.00 0.00

02 C-14 M8L 11/26102 00:00 1.00E+00 0.00 0.00
03 C-14 OUP 11125102 12:00 7.24E-01 0.00 0.00

04 C.14 DO 1112510212:00 7.08E-01 0.00 0.00

__ _--__ .- __ ....- -.-..-.-..--.- -.. ..-. .-.--. -. -. - ........______...___

_ __ __ ____.____ .........___..___.___.______

c
4s.



Eberfiorvices
Oak R a Laboratory

Preliminary Data Rep cAnalytical Calculations
Work Order: O~1141-4CO014-1

Printed:, 12I16I20&03 AM
Mwa3 of 3

Lab ucd. isample Counting Ha41lfife Deet Cvlr Count Cont kuFraction Nuid esc (aeTm days) Detect___ -are Tm -ont CpM Elf

01 C-14 LCS 12112V02 20:37 2092882.5 3100 1 60 56880 18 0.489531468
02 C-14 MBL 12112102 21:38 2092882.5 3100 2 60 ioao 18 0.493139806
03 C-14 DUP 12112102 22:39 2092882.5 3100 3 60 20520 ¶ 8 0.'477379498
04 C-14 DO 12/12102 23:41 2092882.5 3100 4 60 20400 18 0.512638064

0C C)



%0uyj rom meport
ClieU'duratek

v-* * - A * zr--* ai
Trac : C-6 w.

Cw 9" .

Internal Sample Clent Sample Sample Tracer Tracer Radlometrfic Radlometric SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT (dpm) Tracer (pCI) % Rec 1* 2*

01 LCS LCS 11/26/02 00:00 1.0000 0.7097 3354.6518
02 MBL BLANK 11/26/02 00:00 1.0000 0.2574 1216.6935

03 DUP VA-02-0176 11/25/02 12:00 0.7237 0.2690 1271.5251
04 DO VA-02-0176 11/25/02 12:00 0.7079 0.2538 1199.6768

c

P;N



o~."::x,4 -I. " I''W- "' " |QR;- B;Ns7 ITs8
fraction isotope Sol# Activity

dpm/ml
Solution Volume Approx

Date Used(ml) Addition. Tracer LCS
01 C-14 MS C-6 4726.859 12/13/200O

02 C-14 MS C0- 4726.859 12/13/200

03 C-14 MS C-6 4726.859 12/13/200;

04 C-14 MS C-6 4726.859 12/13/200;

_____ t

4 4

4 + I

4 + +

0.2800

0.2800

0.2800

0.2800. :i. 3 99 :

Matrix Spike*1- 4 4 +

L

._I

..

_I

_

Version 2.0 08/99

(7, 0C



C, 0
Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 1211212002 12:34 PM

Page 1 of 1

Work Order Run

* .i..

Analysis Code A IIIqi o t- I Units 9 I Lab Deadline Techniclan

C0014 . grams 12/5/2002 CMCMURRAY
- , p

. . D._. i D , .. . . D . ............. ,

Lab
Fraction

DuraieK Sample

T9 !.

Muffle MOtM I

Clent ID
01 LCS LCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA-02-0176 DO

_I

Aliquot

_ _

llution Data I -Al t Data-
E i low

.
_

I
Final (ml)

H-3 Solids Only
Water Added H3 Dist

(ml) Aliq

.,.

_I

I

Comments I
C=)

-J

Date: 2,1 ,°
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12/13/02 10:53:21 PM Qua
Protocol# 8 - cl4-cpm.ms-8.lsa

mntaSmart (TX) - 1.31 - Serial# 426825 Page # 1
User: Default

O ssay Definition- \L r

Assay Description:
cil4-ms

Assay Type: CPM
Report Name: Reportl
Output Data Path: C:\Packard\Tricarb\Results\Default\cl4-cpm.ms-8
Raw Results Path: C:\Packard\Tricarb\Results\Default\cl4-cpm.ms-8\20021213 2149.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Default\cl4-cpm.ms-8\021114lams.csv
Assay File Name: C:\Packard\TriCarb\Assays\cl4-cpm.ms-8.lsa

Count Conditions-

Nuclide: 14C
Quench Indicator: tSIE
External Std Terminator (sec): 0.5.2s%
Pre-Count Delay (min): 0.00

Quench Set: n/a
Count Time (min): 15.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 -Calculate % Reference: Off

U

Background Subtract: Off
Low CPM Threshold: Off
2 Sigma % Terminator: Off

Regions

C

LL UL Q
0.0 156.0 i

4.0 156.0
0.0 0.0

Count Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off
Regions Half Life
A
B
C

Units Reference Date Reference Time

Cycle 1 Results
SMPLID P# PID

DATE TIME
02-11141-1-C14-01M 8 22

12/13/02 9:50:19 PM

S# CPMA CPMB CPMC

1 2017 1688 0

tSIE Count Time

191.37 15.00

SpectraView Block Data

-s

00490



12/13/02 10:53:22 PM QuantaSmart (TM) - 1.31 - Serial# 426825 Page # 2

Protocol# 8 - cl4-cpm.ms-S.Isa User: Default

02-11141-1-C14-02M 
8

02-11141-1-C14-02M 8
12/13/02 10:06:07 PM

SpectraView Block Data

22 2 738 618 0 189.17 15.00

02-11141-1-C14-03M 8 22

02-11141-1-Cl4-03M 8 22
12/13/02 10:21:51 PM

SpectraView Block Data

3 1126 949 0 193.00 15. 00

02-11141-1-C14-04M 8
12/13/02 10:37:38 PM

SpectraView Block Data

3

22 4. 1112 955 0 211.07 15.00

00491



12/13/02 10:53:22 PM QuantaSmart (TM) - 1.31 - Serial# 426825 Page # 3
Protocol# 8 - cl4-cpm.ms-S.lsa User: Default

00

I lQ

00492



12/13/02 1:43:40 AM
Protocol# 7 - cl4-cpm-7.lsa

QuantaSmart (TM) - 1.31 - Serial# 426825

User

X
7.

ssay Definition-

Assay Description:
c14

Assay Type: CPM
Report Name: Reportl
Output Data Path: C:\Packard\Tricarb\Results\Default\cl4-cpm-7
Raw Results Path: C:\Packard\Tricarb\Results\Default\cl4-cpm-7\20021212_2036.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Default\cl4-cpm-7\0211141as.csv
Assay File Name: C:\Packard\TriCarb\Assays\cl4-cpm-7.lsa

Count Conditions-

Nuclide: 14C
Quench Indicator: tSIE
External Std Terminator (sec): 0.5 2s%
Pre-Count Delay (min): 0.00

Quench Set: n/a
Count Time (min): 60.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: Off
2 Sigma % Terminator: Off

ions
B
C

LL UL
0.0 156.0
4.0 156.0

* 0.0 0.0

Count Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off
Regions Half Life
A
B
C

Units Reference Date Reference Time

Cycle 1 Results
SMPLID P# PID S# CPMA CPMB CPMC tSIE Count Time

DATE TIME
02-11141-1-Cl4-OIS

12/12/02 8:37:18 PM
7 37 1 1132 948 0 188.87 60.00

SpectraView Block Data

U04 93



12/13/02 1:43:41 AM
Protocol# 7 - cl4-cpm-7.lsa

QuantaSmart (TM) - 1.31 - Serial# 426825 Page # 2

User: Default

02-11141-l-C14-02S 
7

02-11141-1-C14-02S 7
12/12/02 9:38:49 PM

SpectraView Block Data

37 2 21 18 0 186.29 60.00

Qo
02-11141-1-C14-03S 7 37

02-11141-1-C14-03S 7 37
12/12/02 10:39:43 PM

SpectraView Block Data

3 405 342 0 196.74 60.00

02-11141-1--C14-04S
02-11141-1-C14-04S

12/12/02 11:41:05 PM

SpectraView Block Data

O

7 37 4 398 340 0 204.87 60.00



12/13/02 1:43:41 AM
Protocol# 7 - cl4-cpm-7.lsa

QuantaSmart (TM) - 1.31 - Serial# 426825 Page # 3
User: Default

Sample #5
12/13/02 12:42:11 AM

7 37 5 21 18 0 477.41 60.00

SpectraView Block Data

I049 5
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SECTION XIX

ANALYTICAL DATA (NICKEL-63) Q

00496



Eberil vices
Oak R iboratory
Analyseet

Work Order
I

Analysis Code

Run

Date Received

0"1 41
1W33
Run 1

Printed: 1211 2:45 PM! N le 1 of 3

NiO63 I

11/26/2002
Lab Deadline 1215/2002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCi

Aliquot Units 9

Matrix OS

Method ASTM 3500-NI Modified

Instrument Type Beta LSC

Radlometric Tracer Ni-63MS

Radiometric Sol# Ni-1

Tracer Act (dpm/g) 21124.944

Carrier

Carrier Conc (mg/ml)

Internal Sample Client Login Sample SampleFraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.OOOOE+00

02 MBL BLANK 11/26/02 00:00 1.OOOOE+00

03 DUP VA-02-0176 89 11_25/02 12:00 1.0313E.00

04 DO VA-02-0176 89 11/25/02 12:00 1.0313E+O0

* SAF1 is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. I** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberllne~pes
Oak Rlidoratory
Analysis bsieet

02*1
N1
Run

Printed: 12110/1:45 PM
_ 2 of 3

Intermal Sample Tracer Tracer Total Radlometric Radlometric GraV Carrier GraV Filter Grav Filter Grav Filter GraV Mean SAF SAFFraction Desc Aliquot (g) ACT(dpm) Tracer (pCI % Rec Added (ml) Tare (g) Final (g) Net(g) % Rec % Rec 2'

01 LCS 1.0000 21124.9

02 MBL 0.0000 0.0

03 DUP 0.0000 0.0

04 DO 0.0000 0.0

04

. :..

' SAFI Is usedfor Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. AT(")ass exceeded the calibration curve range. Results should be qualified aS appdoelt



Eberllns Jes
Oak Rid ratory
Analysis t

Run 1

Printed: 1211012:45 PM
of 3

Interntl Sample Rough Prep Rough Prep Prep Prep Sep to Sep toep tSep 1
Fraction Desc Date By Date By Datef/rime By DtefTMme By

01 LCS 11/26/02 17:27 CMCMURRAY

02 MBL 11/26/02 17:27 CMCMURRAY

03 DUP 11/26/02 17:27 CMCMURRAY

04 DO 11/26/02 17:27 CMCMURRAY

* SAFI is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. * Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberline Services - Oak Ridge
Analysis of Nickel-63 by Beta Liquid Scintillation

Version 1.0 (10/6/00) I
Nickel-66 spike dpm/milliliter

Known volume:
Work Order #:

Associated WO#:
Client:

_21,1124.94..
I 0.111971

Instrument: IPackard 3100 .

.

02-11141 l Counting Date: Ei21200i2(l
I I

Inst. Bkg (cpm): 14.00

AMMDD/YY) Project: I

Reporting Units:; pCi/I or pCiigDuratek I
. . = = . _

ANALYSIS CLIENT SAMPLE SAMPLE COUNT COLLECT EFF. DECAY SAMPLE |

FRACTION IO ALIQUOT CPM TIME DATE tIsE (cpmtdpm) FACTOR ACTMTY ERROR MDA

-01 L.C.S. 1.0000 382.00 60 12/4/2002 169.86 68.377% 1.0000 2.42E+02 3.32E+00 1.5E+00
-02 8LANK 1.0222 14.00 60 12/4/2002 195.92 71.298% 1.0000 O.OOE+OC 8.28E-01 1.4E+OO

-03 VA-02-0176 1.0313 15.00 60 11/26/2002 196.00 71.305% 0.999 6.13E-01 8.35E-01 1.4E+00
-04 VA-02-0176 1.0131 14.00 60 1112612002 197.83 71.466% 0.9998 0.OOE+OC 8.33E-01 1.4E+O0
-05 .
-06
-07 I III____

-08
-09 _ _ _ _ _ _

-1 0 * _ _ _ _ _ _ = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ <T

-11 2 I _

-13
-14 Post-ir Fax Note 7671 a, -/6- 'p_______ _______

e16 CDpt Co.
-17

-18 _____11|Faxhon=

-19 2_ ___I _

y29 ... __.

C=

c-n

*Sample Aliquots entered ers 7 or le

Calculated by:

500 ml as 0.5 lIter)

folklore ,
-4--v,Approved by:

Date: 12&/t67.

Date: Ig IJ

C)

L C. S. Known Activity (pCiYL): | 1,139.03 '
Percent Recovery of LC.S. | 21.28%

: Replicate #1 6.13E-01
Replicate #2 O.OOE+0O

R.P.D. of Replicates 200.00%
Normalized Difference 1.02E+0o

*+-2 sigma 25.06

+t-
+1-

8.35E-01
8.33E-01

� A --..

Cr



Co~ oom Report
CUiRLJV.uratek

02-111412j1"-1 (pCI/g) in
Tr&-Ma1: Ni-1

Printed: 1 2 2:46PM
tJ Ige 1 of 1

Internal Sample Client Sample Semple Tracer Tracer Radiometrfe Radiometric SAF SAFFraction Dose ID Date Aliquot Aliquot (g) ACT(dpm) Tracer(pCI) % Rec t. 2*
01 LCS LCS 11/26/02 00:00 1.0000 1.0000 21124.9440
02 MBL BLANK 11/26/02 00:00 1.0000 0.0000 0.0000
03 DUP VA-02.0176 11/25/02 12:00 1.0313 0.0000 0.0000
04 DO VA-02-0176 11/25/02 12:00 1.0313 0.0000 0.0000

c:n

I-A



Eberlnedylces
Oak RI oratory Spike and T*r Worksheet B 1 of 1

Prlnted: 1112 *:27IPM
-- I- . -- - - . .

I internal vvorK urder Run I Analvivs C.oae uale I aechnician lacnnician nitials I VVITnns5 Initials II - -

CMCMURRAY I Cl4lY I
IL

Isotope I Sol Acthivty Solution Approx Volume Volume Volume Volume Known
dpm/ml Date AddItion Used (mq Used (ml) Used (ml I Used (mnl) I pCI

Error Added Enor
Estimate I pCI Estimate

Known
PCI

Enfor L Added Error
Estimate I PCI EstimateNI-63 Ni-1 21124.944 1112612002 0.311

____ 1 4� 4
1139.031 46.700 0.00 0.000 0.00 0.000 0.00 0.000

I I_. 1 _II I .I L I

_

7..'7 ,g .. " i7` B | , E i j' w

Iraction I Isotope Sol ' Activity Solution Volume Approx
dpmhml I Date I Used(ml) Addition Tracer LCS

01 Nl 63MS NI-1 21124.944 11/26/2002

02 NIi63MS NI-1 21124.944 11/26/2002

03 NI-63MS NI-1 .21124.944 11/26/2002

04 NI-63MS Ni-I 21124.944 11/2612002

4

0.1500

"~0.1500

0. 00

I

II

( 16
- 0,1197 9

. . .... .

-5, 1563 9

- .L_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ I

Version 2.0 08/99

0G 0) C



C) CD
Eberline Services - Oak Ridge
Version 2.0 811999 Aliquot Worksheet Printed: 11t26/2002 3:28 PM

Page 1 of 1

Order Run Analysis Code Aliquot Units Lab Deadlir

I IiO63 grams 1215/200

Ine Technician
12 

. I02 CMCMURRAY
-~~ .

Duratek Sample MtLab
Fraction

Client ID Type
01 LCS LCS
02 BLANK MsL
03 VA-02-0176 DUP
04 VA-02-0176 DO

I

_ I
_I

Dilution Data

Aliquot Final (ml)

5.1563E+00 50.0000
5.1563E+o0 50.0000

I Aliquot Data MS Aliquot Data

Aliquo ',

.

~4
q~

I .

M - -

i
. I

I
I
,

.-.

x XH-3 Solids Only
Water Added | H3 Dlst |

(ml) | Aliq |
i I

l l
l

l l
l l
l l
1- 1 1
l l
l l
l l
| I I
li
l l
i I I
| I I
n1 l I
ei I I
FAi I I
Si I . I
Fi
Sil I |

| Comments e

C _ _ _ _ _ _ _ _ _ _ D a t : / / L 2 ( p i d 0)(r .



12/4/02 1:57:10 AM QuantaSmart (TM) - 1.31 - Serial# 426825

Protocol# 26 - ni63-cpm-261sa.lsa
Nickel-63

Page # 1
User: Default

A2
Q Z

'Jessay Definition-

Assay Description:
63Ni

Assay Type: CPM
Report Name: Reportl
Output Data Path: C:\Packard\Tricarb\Results\Default\ni63-cpm-261sa
Raw Results Path: C:\Packard\Tricarb\Results\Default\ni63-cpm-261sa\20021203 2051.results
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Default\ni63-cpm-261sa\0211141as.csv
Assay File Name: C:\Packard\TriCarb\Assays\ni63-cpm-261sa.lsa

Count Conditions-

Nuclide: 99Tc
Quench Indicator: tSIE
External Std Terminator (sec): 0.5 2s%
Pre-Count Delay (min): 0.00

Quench Set: n/a
Count Time (min): 60.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: Off
2 Sigma % Terminator: Off

q egions

C

LL -UL Q
5.0 75.0
5.0 290.0
5.0 500.0

Count Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off
Regions Half Life
A
B
C

Units Reference Date Reference Time

Cycle 1 Results
SMPLID P# PID S# CPMA CPMB CPMC tSIE Count Time

DATE TIME
02-11141-1-N63-OIS 26 16

12/3/02 8:52:04 PM
1 382 388 390 169.86 60.00

SpectraView Block Data

Q

00504



12/4/02 1:57:13 AM QuantaSmart (TM) - 1.31 - Serial# 426825

Protocol# 26 - ni63-cpm-261sa.1sa Use'
Nickel-63

or

.02-1114l-1-N63-02S 26 16

02-11141-1-N63-02S 26 16
12/3/02 9:53:40 PM

SpectraView Block Data

2 14 20 22 195.92 60.00

02-11141-1-N63-03S 26 16

02-11141-1-N63-03S 26 16
12/3/02 10:54:36 PM

SpectraView Block Data

3 15 21 23 196.00 60.00

02-11141-1-N63-04S 26 16
12/3/02 11:55:27 PM

SpectraView Block Data

4 14 20 23 197.83 60.00

B0505



12/4/02 1:57:13 AM QuantaSmart (TM) - 1.31 - Serial# 426825 Page # 3

Protocol# 26 - ni63-cpm-261sa.lsa User: Default
Nickel-63

__ 0

Sample #5 26 16
12/4/02 12:56:22 AM

5 14 20 23 257.87 60.00

SpectraView Block Data

0e

OIf)50~ j~



SECTION XX

ANALYTICAL DATA (NICKEL-59)
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ftnermngpc
Oak RlboratorY
Ann" %-l . t

Work Order
I

Analysis Code

Run

Date Received .

uxu .t

Run 1

- w... ....

Ni59 I

1112612002

Lab Deadline 1215/2002

Client Duratek

Project 17-Apr

Report Level 4

Activity Units pCi

Aliquot Units 9

Matrix OS

Method ASTM 3600-Ni Modified

Instrument Type Gamma Spectroscopy

Radiometric Tracer

Radlometric Sol#

Tracer Act (dpmlg)

Carrier

Carrier Conc (mg/ml)

C_

C )

Internal Sample Client Login Sample Sample
Fraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.0000E+O0

02 MBL BLANK 11/26/0200:00 1.OOOOE+O0

03 DUP VA.02-0176 89 11/25/02 12:00 1.0313E+00

04 DO VA-02-0176 89 11/25/02 12:00 1.0313E+00

I I I ___________________________ __________. ___________

* SAFI Is used for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be 3 d Ia C)gp



Oak Rl\boratory
Analys- e t

U " I

RIrl

2_013
WPI

. ..

Internal Sample Tracer Tracer rotel Radlometric Radiometric Gray Carrder Gray Filter Gray Filter Gray Filter Gray Mean SAF SAF
Fraction Dese Aliquot (g) Acr (dpm) Trer (pCO % Roe Added (ml) rTare (g) Final (g) Net (g) % Rec % Rec 1 2^

01 LCS

02 MBL

03 DUP

04 DO

Ci __ __ _ __ _ __ _ __ _ _ _ ___ __ __ __ __ 1__ _ _ __ _ _ - -

-. -.-

Co

I SAF1 Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ^^ Actual mass exceeded the calibration curve range. Results should be qua"eM



toenmrvlIces
Oak R borvtory
Analyslet

02041

Run 1

Printed: 11i2601g:39 PM
wo3ff3

Internal Sample Rough Prep Rough Prep Prep Prep Sep to Sep to Sep t Sep H
Fraction Deac Date By Date By Datetimne By Date/Time By

01 LCS

02 MBL

03 DUP

04 DO

::

^ SAFI Ised for Gross Alpha and all other radlonuclides. SAF2 Is used for Gross Beta only. -.Cial mass exceeded the calibratIon curve range. Results should be qualified as approoC



hberlipWrvices
Oak %,Jlaboratory

Preliminary Data Rep nalytical Calculations

Work Orderk-21l1 41 -Ni59-1
Printed: J211U1ZUU:4b AM

'ff 1 of I

I EII LC CS I CSIIPO I saml ample CountInglob Nucide Sample i Client Activity Results Erro MrA | wn %bR Flag | Flag Date |ALlCS |Pt Itulmraction Desc I Units ,

01 Nl-59 LCS - LCS pCV9 2.50E+02 3.73E+02 1.91E+01I 1.23E+06I 0.02 INV 11126102 00:00 1.00E+ooL 12106102 06:49

02 NI.59 MBL BLANK pCi/9 *7.53E+00 1.63E+01 1.98E+01 1 11126102 00:00 1 E+ 12105102 18:02

03 NI459 DUP j VA.02176 pCI /j 401 E+00 1.19E+01 1.77E+01 1NV 1125102 12:00 1.03E+00 12105102 19:16

04 N l -S9 D O VAM0240176 pCV9g 4.6OE+,00 1.39E+01 CB - I - 11125102 12:00 1.03E+00 12106/02 07:51

I I k 1 OA

(,frAA
ole

~0 y,.J



Coumpom Report
Clienl~uratek

02-11141-MM, (pCIlg) In
TraWID: - -

C 0)
f

/1



Oak Z;l atory Oak Redo jIrltoI I WV %JSgo%. ..

-

lrrURVu I SO&

:In nitials I Ittness InitialsInternal WorK Order Run I Analysis Codi Iechniclan I ITechnic
--- - . ---- I I -- l- --- , . _ ,, . . I

- - --ww- - - - - -
I V~d I[II W r-I Nilf i 1112612fWl2 17-26 i CMCMUiRRAY I e I_* * _ _ - I \|f I

i _ LCS & Matrix Spikes- LCS MS LCSD MSD LCS MS LCSD MSD
c50top* Sol i AcfvIty Solution Approx Volume Volum Volume Volume Known Error Added Error Known Error Added Error

o dpmhnl Date Addtion .Used(ml) Used (ml) Used (ml) Used(ml) pCI Estimate pCI Estln~t pCI Estmate PCI Etmate

NI-63 Ni-1 21 f24.944 11/2612002 0.310 0.1197 1139.03 46.700 0.00 0.000 0.00 0.000 0.00 0.000

Tracers Balance Printer Tapes
frcin Iooe Sl~ Activity. Solution Volume ApproxLCtruction Isotope Sol # cht e1Ue~l dlo Tracer LCS

_________ dpm/ml Dafte Used (ml) Addition Tae
01 NI-3MS Ni-I 21124.944 11/26/2002. . .'1500

02 NI-63MS Ni-i 21124.944 1112612002 0.0000. 0.1500

03 NI-63MS Ni-I 21124.944 11/2612002 :' 0.0000.. 000

04 NI-63MS Ni-I 21124.944 11126/2002. 0.00 -. 0,1197 9

- 5, 15639

., ~ ~ ~ ~ ~ ~ ~ ~ .... ....., ... .' pW

C-.r
C-n

e, .

Vershon 2.0 08/99



0 .
Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 11/2612002 1:39 PM

Page 1 of I

I Work Order IRun I

I I
Analysis Code Aliquot Units Lab Deadline . . Technician

Ni59 grams 121512002 . CMCMURRAY

. _ . , . _ _ .

DuratekLab
Fraction

Sample IMufle Data

Tyve IClient ID

01 LCS LCS
02 BLANK -MBL
03 VA-02-0176 DUP
04 VA-02-0176 DO

I .

Dilution Data

Aliquot Final (ml)

5.1563E+00 50.0000
5.1563E+00 50.0000

I Aliquot Data MS Aliquot Data

i Aliquot N'M

i

t ' s".

0.I

I ,. :

B: *D i .

g L _ " --

g : _F |

R g2

... .. .... ....... .. _:
Water Added|

(ml)

I
I

|H3 Dist

l l

H-3 Solids Only

I I_
4

4-

S .& -

I Q 0



Page '17-
Acquisition date : 6-DEC-2002 06:49:45Sample ID : 0211141-01

VMS Peak Search Report Generated 6-DEC-2002 07:50:05.44

figuration : DKA100:[GAMMA.SCUSR.ARCHIVE]SMP_021114101 GE5_FE55_48335.CNF;
Analyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
Client ID : SPIKE
Deposition Date
Sample Date : 17-JUL-1997 00:00:00 Acquisition date : 6-DEC-2002 06:49:45.
Sample ID : 0211141-01 Sample.Quantity : 1.OOOOOE+00 gram
Sample type : SOIL Sample Geometry : 0
Detector name : GE5 Detector Geometry: FE55
Elapsed live time: 0 01:00:00.00 Elapsed real time: 0 01:00:03.87 0.1%
Start channel : 1 End channel : 4096
Sensitivity : 3.00000 Gaussian : 15.00000
Critical level : No

Post-NID Peak Search Report

It Energy

1 5.98

1 29.52*
1 109.56

Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

481 50 0.61 55. 75 45 23 11.6 5.51E+00 FE-55
NI-59

273 18 98.6 9.74E-01
44 20 28.7 1.82E+00

15
42

3
5

0.69 282.57 2
0.84 1053.66 10

t~io
0105j5-



Summary of Nuclide Activity
Sample ID : 0211141-01

Total number of lines in spectrum
nber of unidentified lines

Wibber of lines tentatively identified

Page : 2
Acquisition date : 6-DEC-2002 06:49:45

3
1 -(N
2 66.67%

Nuclide Type : FISSION

Nuclide
FE-55
NI-59

Hlife
2.70Y

7.50E+04Y

Wtd Mean
Uncorrected

Decay pCi/gram
3.99 3.044E+02
1.00 2.503E+02

Wtd Mean
Decay Corr
pCi/gram
1.214E+03
2.503E+02

Decay Corr
2-Sigma Error

0.259E+03
3.733E+02

2-Sigma
%Error Flags
21.33

149.18

Total Activity : 5.547E+02

Grand Total Activity : 5.547E+02

Flags: "K" = Keyline not found
"El = Manually edited

1. 464E+03

1.464E+03

"M" = Manually accepted
"A" = Nuclide specific abn. limit

0051 6



Nuclide Line Activity Report
Sample ID : 0211141-01

i de-Type-.-FI-SSWNA

Nuclide Energy %Abn %Eff
FE-55 5.89 24.50* 4.838E+00

Page : 3
Acquisition date : 6-DEC-2002 06:49:45

Uncorrected Decay Corr 2-Sigma
pCi/gram pCi/gram %Error Status
3.044E+02 1.214E+03 21.33 OK

Final Mean for 1 Valid Peaks = 1.214E+03+/- 2.590E+02 ( 21.33%)

NI-59 6.92 29.80* 4.838E+00 2.503E+02 2.503E+02 149.18 OK

Final Mean for 1 Valid Peaks = 2.503E+02+/- 3.733E+02 (149.18%)

Flag: "*" - Keyline

005j 7



Combined Activity-MDA Report
Sample ID : 0211141-01

Page : 4
Acquisition date : 6-DEC-2002 06:49:45

Identified Nuclides ----
Acti/I

Act /MDA
Nuclide

Activity
(pCi/gram)

Act error MDA
(pCi/gram)

MDA error

FE-55
NI-59

1.214E+03
2.503E+02

2. 590E+02
3.733E+02

1. 095E+02
1. 909E+01

1.910E+01
2.838E+01

11.092
13.108

---- Non-Identified Nuclides ----

Key-Line
Activity K.L.
(pCi/gram) Ided

Act error
Nuclide

MDA
(pCi/gram)

MDA error Act/MDA

CO-57
CD-109
I-129
BA-133
CE-144
PB-210
PA-231
TH-231
PA-234
TH-234
NP-237

0 241

-1. 272E+02
4.958E+02
4.062E+00
2.455E+00
-7.536E+02
-7.918E+00
1.445E+00
-7.112E+00
-1.049E+00
2.035E+01
2.352E+00
1.318E+00
-1.693E+00

3.105E+02
8.291E+02

+ 4.069E+00
6.132E+00
1. 780E+03
3.316E+01
6.964E+00
1.246E+01
2.711E+00
2.971E+01
1. 127E+01
3. 148E+00
2.527E+00

5.415E+02
1. 724E+03
8.699E+00
1.263E+01
3.170E+03
6.366E+01
1.283E+01
2.122E+01
4.816E+00
6.801E+01
2.281E+01
6.913E+00
4. 147E+00

9.412E+01
2.997E+02
1. 512E+00
2.767E+00
5. 510E+02
1. 107E+01
2.231E+00
3. 689E+00
8.372E-01
1. 182E+01
3.965E+00
1.202E+00
8. 136E-01

-0.235
0.288
0.467
0.194

-0.238
-0.124
0.113
-0.335
-0.218
0.299
0.103
0 .1 911.'
-0.4Q4

0'05. 8



ejected Report
ample ID : 0211141-01

Pc
Acquisition date : 6-DEC-2002 0'

pAe Half-life
1.57E+07Y

Half-Life
Ratio

0. 00
Energy %Abund
29.78* 57.00
33.60 13.20
39.58 7.52

Found = 73.34

Activity 2-Sigma
(pCi/gram) %Error Rejected by
4.062E+00 100.18 Abun.

--- Not Found ---
--- Not Found ---

% Abundances

A-133 10. 50Y 0.51 30.80 97.60
81.00* 33.00

302.84 17.80
356.01 60.00
383.85 8.70

lances Found = 44.96

3.386E+00 100.37 Abun.
--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---

% Abund

TP-237 2.14E+06Y 0.00 29.37 14.00 1.654E+01 100.18 Abun.
86.50* 12.60 --- Not Found ---

lances Found = 52.63% Abund

slag: "*" = Keyline

005i9



Spect@ : DKAIOO: [OAMMA.SCUSR.ARCH.IVE)SMPWII14101-0E5-FE55-48335.CNF.i
Title
Sample Title: SPIKE

w
Start Time:
Real Time :-
Live Time

6-OEC-2002 06:49:
0 01:00:03.87
o 01:00:00.00

Sample
S ampl1e
Sample

T ime:
ID
Type.:

i7-JUL-1997 00: 00
021141-01
SOIL

Energy
Energy
Energy

Offset:
Slope
Quad

:1.
-1

88831E-01
038i7E-0Oi
* 02782E-08

1000

100
or)

c

0

-j

50 100O 150 200
Energy (keV)

.:...

.:...

750

IIJL
30C

..................

..................

. . . . . . . . . ... . . . . . . .

-: ......

.......

I10

100I.II 350
JUL L1

G 0,



Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114101 GE5_FE55_48335.CNF

_ nnel

i e1: 0 0 0 0 0 0 0 0
9: 0 5 177 1314 1708 1191 726 469

17: 220 113 50 25 16 8 14 9
25: 4 7 9 6 11 9 5 11
33: 5 9 9 7 6 6 6 6
41: 7 10 7 4 2 6 5 6
49: 9 19 16 33 32 62 48 59
57: 45 25 33 18 18 18 9 4
65: 6 4 1 2 1 2 1 1
73: 1 1 3 7 1 2 6 2
81: 2 2 3 1 4 2 2 2
89: 5 0 2 2 4 2 3 3
97: 4 1 4 1 2 1 2 2

105: 2 2 2 0 2 1 4 2
113: 1 2 2 1 5 3 3 1
121: 2 1 2 3 4 0 1 0
129: 2 3 1 1 0 3 2 3
137: 1 0 0 2 0 1 0 0
145: 0 0 2 2 5 1 1 2
153: 2 1 2 2 0 2 0 0
161: 2 1 1 0 0 2 1 4
169: 0 0 0 3 2 1 2 1
177: 0 2 2 0 0 0 0 1
85: 1 0 2 3 0 0 1 2

_33: 1 2 0 0 2 1 .2 .1
001: 0 1 0 0 3 0 0

-209: 1 0 0 0 0 2 1 1
217: 2 0 1 0 2 1 1 0
225: 1 1 1 2 1 1 3 0
233: 1 0 0 0 1 2 0 1
241: 1 3 1 0 2 0 0 0
249: 0 1 0 0 1 1 0 0
257: 0 0 1 3 0 0 3 1
265: 2 4 0 0 0 0 1 0
273: 0 0 _0 0 3 2 4 1
281: 3 5 5 4- 5 2 0 3
289: 1 0 0 0 1 0 1 1
297: 2 1 0 0 1 0 0 2
305: 0 0 0 1 1 2 1 0
313: 3 0 1 0 0 0 1 2
321: 3 0 4 0 0 1 1 0
329: 2 0 1 2 0 1 0 2
337: 1 , 0 2 0 1 0 1 1
345: 0 0 2 0 0 1 0 1
353: 1 0 1 1 1 0 2 1
361: 0 1 0 0 0 0 2 1
369: 1 1 0 0 0 0 0 1
377: 1 1 1 0 0 0 1 0
385: 2 0 1 1 0 0 0 0

3: 0 2 3 1 0 1 2 0
1: 2 0 0 0 0 0 0 0

9: 1 0 0 0 1 0 0 0
417: 0 0 2 2 1 0 0 1
425: 1 2 1 1 0 0 O052 0



433:
441:
449:
457:

_65
3

81
489:
497:
505:
513:
521:
529:
537:
545:
553:
561:
569:
577:
585:
593:
601:
609:
617:
625:
633:
641:
649:
657:
65
|3

689:
697:
705:
713:
721:
729:
737:
745:
753:
761:
769:
777:
785:
793:
801:
809:
817:
825:
833:
841:
849:
857:
865:
_3

889:
897:
905:

1
1
0
0
1
1
3
1
1
1
0
0

.0
0
0
2
0
1
0
0
0
0
1
2
3
1
1

11
0
0
0
0
0
1
0
0
0
1
4
2
2
0
2
0
2
0
1
0
0
0
1
1
0

.0
0
0
0
0
0

0
1
0
0
0
1
0
0
2
0
1
1
1
0
0
0
1
3
0
0
1
0
0
0
1
0
1
1
0
0
2
0
0
0
1
1
0
1
1
1
0
0
1
0
0
0
0
0
1
1
1
1
1
0
0
1
1
0,
0
0

005rz22

2
0
0
0

0
2
0
0
0
0
1
0
2
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0I C
0
0
0
0

1
1
0
1
0
1
1
0
0
0
0
0
0
0
2
0
0
1
1

0

1
0



913:
921:
929:
i37:
.

961:
969:
977:
985:
993:

1001:
1009:
1017:
1025:
1033:
1041:
1049:
1057:
1065:
1073:
1081:
1089:
1097:
1105:
1113:
1121:
1129:
1137:

^5

1169
1177:
1185:
1193:
1201:
1209:
1217:
1225:.
1233:
124i:
1249:
1257:
1265:
1273:
1281:
1289:
1297:
1305:
1313:
1321:
1329:
1337:

3:

1369:
1377:
1385:

0
0
1
0
0
1
0
0
0
0
0
0
1
1
0

. 0
0
1
1
0
2
1
0
0
0
1
1
1
0
1
0
1
2
1
1
1
0
0
0
1
0
1
0.
.2
1
2
2
0.
0
1
1
0
1

1-
1~

0
0
0
0

0
1
0
1
0
0
0
1
0
0
0
1
0
0
0
1
1
0
2
1
0
1
0
0
0
1
1
0
1
0
0
0
2
1
1
1

0
0
.0
1
0
1
0

0,

1

.0

2
0
0
1
1
2
0
1

0
0
1
0
0
1
0
2
0
0
1
0
1
1
1
*1
0
0

-2
0
1
0
1
2
0
0
0

.1
.0
~o

0
1

0
1
1

1

0, 1

0
0
0

3
0
1
0
0
0.
1
0
1
0.
0
0 -
0
0*
1
0
.0
1

1
0
1
0

.1
0
1

.1
1
0
2
2
0
0

11
0
0
0
1
0
0
0
1
0
1
0
0
0
0
1
1
0
0
0
3
1
0
0
1
1
0.
2
0
0
0
0,
0

0
0
0
0
1
0
0
0
0
1
1
1

0
0
0
0

10
1
1
0
1
0
0
0
0
0
0
1
0
1
1
0 O
0.
0
2
0
0
1
0
0
0
0
.0
0
0
2
2
1
0

I1
0
0
1
0
1,
2
0
0
1
1
0
10
0
1
.1
0
0
0
1
0
0
2

2
0
0
0
1
1
1
1
0
1
0
1
2
0
1
0

.4
0
2
0
0
1
0
1
0
1
1
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
1
1
1
0
0
0
1
0
0
1.
0
1
4
1
2
0
0
0

2
0
0
1
1
0
0
1
0
0
0
0
0
0
0
1
1
2
0
1
0
2
1
0
0
1
0
0
0
0
0
0
1
0
0
2
0
1
1
2
0
4
0
2
1
0
0
0
0
0
1
1
1
0
2
1
0
0
1
1

0 5 ;13

0
1
0
1
0
0
1
2
1
1
2
1
1
0
0
0
0
5
0
1
0
0
1
1
0
2
0.
0
0
1
2
0
0
0
0
1
0
0
0
1
1
1
0
3
3
0
0
1
0
0
0
0
0
0
1
1
2
2
0
0



.393: 0 3 1 0 1 1.

.401: 0 0 0 1 2 0

.409: 1 0 1 3 1 0 1

V17 : 2 1 0 0 1 0 2

0 0 0 :1 0 1 1

-33: 0 1 0 0 1 0 0

.441: 0 0 0 0

.449: 0 1 0 0

:457: 0 1 1 0 0 1 0 2

465: 1 1 1 1 0 1 2 o

473: 0 0 0 1 2 0 0 0 >

481: 0 0 1 1 0 0 0 0

489: 1 0 0 2 00 0 1

497: 0 1 1 0 1 2 0 0

505: 1 1 2 1 0 2 1 0

513: 0 2 1 1 0 0 1 o

521: 1 1 0 1 1 0 1 2

529: 1 0 2 1 0 0 0 1

537: 0 0 2 1 1 1 1 o

545: 1 2 2 0 0 0 0

553: 0 1 1 0 0 1 0 0

561: 0 0 1 1 1 1 0 2

569: 0 1 0 0 1 1 0 0

577: 0 0 0 0 0 0 1 0

585: 0 1 2 2 2 . 1 0 0

593: 0 0 0 0 1 o 0 1

601: 1. 0 0 1 1 0 0 0

609: 0 1. 0 2 1 0 0 ° 0

1 1 1 0 0 0 0 2

1 1 1 1 0 0 0 1

03: o 0 2 0 2 0 1 0

641: 0 o0 0 0 0 
1 0

649: 1 0 0 1 2 0 0 0

657: 0 0 2 0 0 0 0 0

665: 0 2 2 1 1 0 0 1

573: 0 0 0 0 0 0 0 o

581: 2 0 1 1 0 0 0 0

589: 1 1 1 1 0 1 0 2

597: 1 1 1 0 0 0 1 0

705: 0 0 0 1 -o 1 3 0

713: 0 1 1 1 0 0 0 1

721: 0 0 0 2 2 0 1 1

729: 0 0 0 0 1 1 1 1

737: 1 0 0 1 0 0 0 1

745: 0 1 0 0. 1 1 1 0

753: 0 1 0 2 0 0 0 0

761: 0 1 0 0 0 0 0 1

769: 0 0 1 0 0 0 1 0

777: 0 0 0 0 0 0 1 0

785: 0 0 1 . 0 0 1 1 0

793: 0 2 0 1 1 1 1 0

301: 1 . 0 1 1 - o o 0

309: 0 0 1 o -0 1 0 0

317: 1 2 0 1 0 0 0 1

0 0 1 1 0 1 0 3

0 0 .1 1 0 0

0 0 1 1 0 0 0 1

.349: 0 0 0 . 1 0 3 0 0. i

357: 1 0 0 2 0 0 1 1

365: 1 0 0 2 0 2 0'.P? 0

I



1873: 2 0 0 0 1 1 1
1881: 5 0 0 . 1 1 0 1

1 1 2 0 0 .0 2

o 2 1 2 0 1 0

: 1 3 0 2 1 0

,,13 0 0 0 0 0 2 0

1921: 0 0 0 0 0 1 0 l

1929: 1 2 0 0 0 0 0 0

1937: 0 1 0 2 0 1 0 4

1945: 0 0 1 1 0 0 0 0

1953: 2 1 0 0 0 1 0 1

1961: 1 0 2 1 3 0 0 0
1969: 0 0 0 0 0
1969: 1 0 0 0 0
1977: 1 0 0 1 0 0 0 0

1985: 0 1 0 . 0 0 0 0 0

1993: 1 0 0 0 1 0 0 1

2001: 0 1 0 0 . 1 1 0 0

2009: 1 1 0 0 0 1 0 1

2017: 0 0 0 1 0 0 2 0

2025: 1 0 0 0 1 0 0 1

2033: 0 0 0 1 1 1 0 2

2041: 0 0 1 2 0 1 0 1

2049: 0 0 0 0 0 0 1

2057: 0 0 0 0 1 1 1 0

2065: 0 1 0 0 1 1 2 0
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Sample ID : 0211141-02
Page :

Acquisition date : 5-DEC-2002 18:02:29

* /VMS Peak Search Report Generated 6-DEC-2002 05:46:01.04
0t

Configuration : DKA100:[GAMMA.SCUSR.ARCHIVE]SMP_021114102_GE5_FE55_48320.CNF;
Analyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
Client ID : BLANK
Deposition Date,
Sample Date : 26-NOV-2002 00:00:00 Acquisition date : 5-DEC-2002 18:02:29.
Sample ID - : 0211141-02 Sample Quantity : 1.OOOOOE+00 gram
Sample type : SOIL Sample Geometry : 0
Detector name : GE5 Detector Geometry: FE55
Elapsed live time: 0 01:00:00.00 Elapsed real time: 0 01:00:03.85 0.1%
Start channel : 1 End channel : 4096
Sensitivity : 3.00000 'Gaussian : 15.00000
Critical level : No

Post-NID Peak Search Report
***** No peaks found *****

0 0530



SpectrL() DKR100:[0flMMA.SCUSR,ARCHIVE]SMP-(14102-3E5-.FE55-.48320.CNF;I
Title
Sample Title: OLANK
Start Time: 5-OEC-2002 1.8:02: Sample Time: 25-NOV-2002 00:00 Energy OffsetReal Time 0 01:00:03.85 'Sample ID : 02111.41-02 Energy SlopeLive Time 0 01: 00: 00. 00 Sample Type: SOIL Energy Quad
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Channel Contents for [GAMMA.SCUSR.ARCHfVE]SMP 021114102_GE5_FE55_483i
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930 0 0 1 0 0 1 0

2401: 1 0 1 1 1 0 0 0

2409: 1 0 1 1 0 1 0 0

2417: 2 1 0 0 1 1 1 0

2425: 1 0 0 0 0 0 0 1

2433: 0 0 0 0 1 0 0 0

2441: 0 0 1 0 1 0 0 1

2449: 0 0 1 0 0 1 0 0

2457: 0 0 0 0 0 0 0 1

2465: 0 0 0 0 0 2 0 0

2473: 0 0 0 1 1 0 0 1

2481: 0 1 1 1 0 0 0 0

2489: 0 1 1 1 0 1 0 0

2497: 1 0 0 0 0 0 1 0

2505: 0 1 1 0 0 0 0 0

2513: 1 0 0 2 0 0 1 0

2521: 2 0 0 0 1 1 0 1

2529: 0 0 0 0 0 1 1 0

2537: 0 1 0 1 0 0 0 0

2545: 0 0 0 0 1 0 0 0

2553: 0 0 0 0 1 0 0 1

2561: 0 0 0 0 0 0 0 0

2569: 1 0 0 1 1 0 0 0

77: 1 0 0 0 0 1 0 0

85: 1 0 2 2 0 0 1 0

93 : 0 0 0 0 0 1 0 0

2601: 1 0 1 0 0 0 0 0

2609: 0 0 0 0 0 1 0 0

2617: 1 1 0 0 0 1 0 0

2625: 0 0 0 2 1 1 0 0

2633: 0 0 0 1 1 0 0 0

2641: 1 0 0 0 0 0 0 0

2649: 0 0 0 0 0 1 0 0

2657: 0 0 0 0 0 0 0 2

2665: 0 0 1 1 0 2 1 0.

2673: 0 0O 1 0 0 0 0 0

2681: 0 1 0 0 1 0 0 1

2689: 1 0 2 1 0 1 0 0

2697: 1 0 0 0 0 0 0 0

2705: 1 0 1 0 0 0 0 3

2713: 0 0 1 1 1 1 0 0

2721: 1 1 1 0 0 0 1 0

2729: 0 0 0 2 0 1 0 1

2737: 0 0 1 0 1 0 0 0

2745: 0 1 0 1 0 0 0 1

2753: 1 0 0 0 0 0 0 0

2761: 1 . 0 0 0 0 0 2 2

2769: 0 0 0 0 1 1 0 0

j777: 0 1 1 1 1 1 0 0

85: 0 0 1 0 0 0 0 0

Y93: 0 0 0 0 0 1 0 1

zdc01: 0 0 0 0 0 1 1 0

2809: 1 0 0 0 0 0 0 0

2817: 0 0 0 0 0 1 0 0

2825: 1 1 0 0 0 0 0 0

1N537



2833:
2841:

.i49
_57:

55:5
o 73

2881:
2889:
2897:
2905:
2913:
2921:
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2937:
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2969:
2977:
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2993:
3001:
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^57

_ 65:
-73
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*3145:
3153:
3161:
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3313: 0 0 0 0 0 0 0 0

3321: 1 1 0 0 0 0 0 0

29: .0 0 0 0. 0 0 1 0

37: 0 0 - 0 0 1 0 0 0

15: 1 1 1 0 0 0 0 0

_53: 0 0 1 0 0 1 0 0

3361: 0 0 1 0 0 0 0 1

3369: 0 0 0 0 0 0 0 0

3377: 1 0 0 0 1 0 0 0

3385:: 1 0 0 0 1 0 0 0

3393: 1 1 2 0 0 0 0 0

3401: 0 0 0 1 0 0 0 0

3409: 0 0 0 2 0 0 0 0

3417: 0 0 1 0 0 0 0 0

3425: 0 0 0 1 1 0 0 1

3433: 0 0 1 1 0 1 1 0

3441: 0 0 0 0 0 0 0 0

3449: 0 0 0 0 0 2 0 0

3457: 0 2 0 0 0 0 0 0

3465: 0 0 0 0 0 0 1 0

3473: 0 0 0 0 0 0 0 1

3481: 0 0 0 0 0 1 0 1

3489: 0 0 0 1 0 0 0 0

3497: 0 1 0 0 0 0 0 1

3505: 0 0 0 0 0 0 1 0

3513: 0 0 0 0 0 0 0 0

3521: 0 0 0 0 0 1 2 0

3529: 0 0 0 1 0 0 0 0

^37: 0 0 0 1 0 0 1 0

5 2 1 1 1 0 0 0 0

.5-3 0 0 . 0 0 0 0 0 0

3561: 0 0 0 0 0 0 0 0

3569: 0 0 0 0 1 2 0 0

3577: 0 0 0 0 0 1 0 0

3585: 0 0 1 0 0 1 0 0

3593: 0 0 1 0 0 0 0 1

3601: 0 0 0 1 0 0 0 0

3609: 0 0 0 0 0 0 1 0

3617: 0 0 0 0 0 0 0 0

3625: 0 0 0 0 2 0 0 0

3633: 0 0 0 0 1 1 0 0

3641: 0 0 0 0 0 0 1 0

3649: 1 0 0 0 0 0 0 0

3657: 0 1 0 0 1 0 1 0

3665: 0 0 0 0 °0 0 0 0

3673: 1 0 1 0 0 0 1 0

3681: 0 0 0 0 0 0 1 0

3689: 0 0 1 1 0 0 0 0

3697: 2 0 0 0 0 0 1 0

3705: 0 0 1 1 0 0 0 0

3713: 0 1 0 0 0 0 1 0

3721: 0 1 0 0 0 0 0 0

3729: 0 1 0 0 0 1 0 1

37 0 0 0 . 0 0 2 0 0

45: 0 0 0 0 0 0 0 0

5 .3 0 0. 0 0 0 0 0 0

-61 0 0 0 0 1 1 0 0

3769: 0 0 0 0 0 1 0 0

3777: 0 0 0 0 0 0 1 1

3785: 0 0 0 0 0 0 0 0
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I
1-2-1,e

Page : , 1
Acquisition date : S-DEC-2002 19:16:34Sample ID : 0211141-03

O /VMS Peak Search Report Generated 6-DEC-2002 05:46:22.15

Configuration :DKA100:[GAMMA.SCUSR.ARCHIVE]SMP_021114103 GE5_FE55_48322.CNF
Analyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
Client ID : VA-02-0176
Deposition Date
Sample Date : 25-NOV-2002 00:00:00 Acquisition date : 5-DEC-2002 19:16:34.
Sample ID : 0211141-03 Sample Quantity : 1.03100E+00 gram
Sample type :SOIL Sample Geometry : 0
Detector name : GE5 Detector Geometry: FE55
Elapsed live time: 0 01:00:00.00 Elapsed real time: 0 01:00:04.06 0.1%
Start channel : 1 End channel : 4096
Sensitivity : 3.00000 Gaussian : 15.00000

I

Critical level : No

Post-NID Peak Search Report
***** No peaks found *****

- uty

U05 1



Combined Activity-MDA Report
Sample ID : 0211141-03

Page : 4
Acquisition date : 5-DEC-2002 19:16:34

O - Non-Identified Nuclides

Key-Line
Activity
(pCi/gram)

K.L.
Ided

Act error
Nuclide

MDA
(pCi/gram)

MDA error Act/MDA

FE-55
CO-57
NI-59
CD-109
I-125
I-129
BA-133
CE-144
PB-210
PA-231
TH-231
PA-234
TH-234
NP-237
U-237
AM-241
AM-243

-1. 186E+01
-1.393E+00
-4. 013E+00
-9. 636E+00
-3.265E+01
-1. 317E+00
-3. 016E+00
-1. 536E+00
-1. 692E+01
-8.238E+00
1. 984E+00

-1. 146E+00
3. 953E+01
1. 262E+00

-7. 050E+00
3 .854E+00
-1.314E-01

1. 508E+01
1. 917E+O0
1. 190E+01
3.901E+01
2. 684E+01
3. 713E+00
4.456E+00
1.494E+01
3. 181E+01
6. 808E+00
1. 148E+01
2.835E+00
3. 616E+01
1.213E+01
1. 853E+01
3. 539E+00
1. 948E+00

2.470E+01
3. 114E+00
1. 770E+O1
7.234E+01
3. 703E+01
7.558E+00
7.246E+00
2. 819E+01
5. 582E+01
1. 048E+01
2.225E+01
4.997E+00
8. 204E+01
2 . 373E+01
3. 352E+01
8.210E+00
3. 743E+00

4.311E+00
5.413E-01
2. 631E+01
1.257E+01
6.437E+00
1.314E+00
1. 587E+00
4. 900E+00
9. 703E+00
1. 823E+00
3. 868E+OO
8. 687E-01
1.426E+01
4. 124E+00
5. 826E+O0
1.427E+00
7.342E-01

-0.480
-0.447
-0.227
-0.133
-0.882
-0.174
-0.416
-0.055
-0.303
-0.786
0.089
-0.229
0.482
0.053

- 0.210
0.469
-0.035

QS
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SpectrL( : OKA0OO:[GAMMA.SCUSR.ARCHIVE]SMP..S 14103-GE5-FE55-48322.CNF;I
Title
Sample Title: VA-02-0176
Start Time: 5-DEC-2002 ±9:16: Sample Time: 25-NOV-2002 00:00 Energy Offset
Real Time : 0 01:00:04.06 Sample ID : 02±1141-03 Energy Slope
Live Time : 0 01:00:00.00 Sample TvDe: SOIL . Energv Quad

0
1.88831E-01
1.038i7E-01
-1.02782E-08
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Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114103_GE5_FE55_48322.CNF

O annel 
0

1: 0 0 0 0 0 0 0 0

9: 0 3 .189 1564 2105 1456 846 449

17: 247 126 46 21 14 10 11 9

25: 3 8 10 7 5 5 9 8

33: 6 5 6 6 4 11 4 9

41: 5 6 6 10 6 4 5 7

49: 3 4 6 2 5 4 2 4

57:. 2 4 5 1 1 1 6 2

65: 2 4 4 1 3 2 3 3

73: 2 1 4 4 3 2 2 0

81: 0 1 3 0 4 6 3 2

89: 2 2 2 0 1 1 3 0

97: 5 3 3 5 2 2 2 1

105: 3 3 3 1 3 0 1 1

113: 0 2 2 1 1 0 3 3

121: 4 3 2 0 1 1 1 2

129: 0 0 1 1 1 1 1 1

137: 1 2 0 0 0 2 0 0

145: 0 1 1 1 3 0 3 3

153: 0 1 0 2 0 0 3 1

161: 2 0 1 2 0 1 2 1

169: 1 1 1 1 1 1 0 2

i77: 0 0 2 : 1 2 2 1 2

85: 0 0 1 0 .1 1 1

-93: 1 3 0 0 2 1 2 1

201: 0 1 1 1 1 1 1 2

209: 0 0 1 0 0 1 1 1

217: 1 1 1 0 2 0 3 3

225: 0 1 0 1 2 1 1 1

233: 2 1 1 1 0 0 1 0

241: 0 0 0 1 1 2 0 2

249: 2 1 0 1 0 4 1 1

257: 0 0 2 2 0 0 0 0

265: 0 0 1 1 0 1 0 2

273: 3 1 1 1 1 0 1 1

281: 1 3 0 4 4 3 3 1

289: 2 1 2 2 0 0 1 0

297: 1 0 0 0 0 0 1 0

305: 0 2 0 2 0 1 0 0

313: 1 1 0 0 0 1 2 1

321: 1 1 1 0 0 0 1 1

329: 2 0 0 0 1 1 1 1

337: 0 0 0 0 0 0 0 0

345: 0 0 2 0 0 0 2 0

353: 0 1 3 0 2 1 1 0

361: 1 0 1 0 0 1 0 1

369: 2 0 0 1 1 1 1 1

377: 1 1 1 3 0 0 1 0

85: 0 3 - 1 0 1 1 0

'_93 : .' 0 . 0 0 0 0 X

0- 01: 0 1 0 ' 0 0 1

409: 0 0 1 0 0 0 1 2

417: 0 0 0 - 0 2 1 1 0

425: 1 2 1 0 0 0 1 1



433: 1 1 2 0 0 0 1 0

441: 0 1 0 1 0 0 0 0

449: 0 0 1 2 0 0 1 0

0 0 1 0 0 0 0 1

0 0 0 0 0 1 0 1

473: 0 2 0 0 0 1 1 0

481: 0 1 0 0 1 0 2 0

489: 0 0 0 1 2 0 0 0

497: 0 0 0 i 0 0 1 1

505: 0 0 1 0 2 1 0 0

513: 0 0 0 1 0 1 0 0

521: 1 0 1 0 0 0 0 2

529: . 0 0 0 0 1 0 0 0

537: 0 1 2 2 1 0 0

545: 2 0 0 0 1 0 0 0

553: 0 0 0 0 0 0 0 0

561: 0 1 0 1 1 0 0 1

569: 2 1 0 2 0 1 0 0

577: 1 1 0 0 1 0 1 0

585: 2 1 0 0 0 0 0 0

593: 1 0 0 0 0 1 2 0

601: 1 0 0 0 2 1 0

609: 1 0 1 1 0 1 0 1

617: 2 0 0 1 0 0 0 0

625: 0 0 0 0 1 1 0 0

633: 0 0 0 0 0 2 0 0

641: 2 0 1 0 0 0 0 0

649: 0 2 0 0 1 1 1 0

57: 0 0 0 1 0 1 1 1

165 : 0 0 0 0 1 1 0

73 0 0 0 1 0 1 0 0

681: 2 0 0 0 2 1 0 0

689: 0 0 0 0 1 1 0 0

697: 1 0 0 1 2 0 0 1

705: 1 2 0 0 0 0 0 0

713: 0 0 2 0 1 1 0 0

721: 0 0 1 0 1 1 0 1

729: 0 0 0 0 0 1 0 0

737: 1 0 1 0 1 1 0 1

745: 1 1 1 0 0 0 0 1

753.: 1 0 0 0 0. 0 2 1

761: 3 0 0 1 1 1 0 0

769: 0 1 0 0 0 1 0 0

777: 0 1 2 0 1 0 0

785: 0 1 0 0 0 0 0 0

793: 0 1 1 0 1 0 1 1

801: 0 1 0 3 0 1 1 2

809: 0 0 0 0 0 0 1 . 1

817: - 1 3 0 1 1 0 0 2

825: 1 . 1 0 1 0 0 1 2

833: 0 1 1 0 0 0 0 1

841: 0 1 0 0 0 0 1 0

849: 0 1 0 1 0 2 0 2

857: 0 1 0 2 0 0 1 0

65: 0 0 0 1 0 0 4 0

73 2 1 0 0 0 0 0 2

d81: 0 0 1 0 0 0 0 1

889: 0 2 0 2 0 0 1 0

897: 0 1 0 0 1 0 0 1

905: 1 0 1 2 0 1 1 1

054



913: 0 1 0 2 1 0 2

921: 1 0 0 1 0 2 0 0

929: 0 0 0 0 1 1 1 0

37: 1 1 0 0 1 1 0

195: 0 0 0 1 0 2 01

53: 0 0 2 2 0 0 1 3

961: 0 11 -0 1113

969: 0 .1 1 0 0 2 0 0

977: 0 0 1 0 1 2 1 0

985: 0 0 1 1 0 0 2 1

993. 3 1 0 2 1 1 1 1

1001: 1 1 1 0 0 0 2 0

1009: 0 0 0 2 0 0 0 0

1017: 1 0 1 0 1 1 2 2

1025: 0 0 3 0 0 2 0 0

1033: 0 0 0 1 0 1 1 1

1041: 0 1 1 0 2 0 1 0

1049: 2 1 0 0 0 2 0 0

1057: 2 0 0 1 0 0 2 1

1065: 0 1 0 0 0 2 0 2

1073: 1 0 0 1 1 0 0 0

1081: 1 0 1 1 1 2 0 0

1089: 1 0 0 0 1 1 0 0

1097: 0 0 2 2 3 0 1 1

1105: 0 0 3 0 0 1 0 0

1113: 0 1 0 0 0 1 0 0

1121: 1 0 2 1 0 0 0 0

1129: 0 0 0 0 0 0 0 3

37: 0 2 1 0 0 0 0

*45: 1 1 0 0 0 2 0

-53 1 0 1 1 2 0 0 0

1161: 0 1 0 0 0 0 0 0

1169: 2 1 0 1 1 0 0 0

1177: 0 0 0 2 0 0 0

1185: 1 0 0 0 2 1 3 0

1193: 1 0 1. 0 1 0 0 0

1201: 2 0 0 1 0 1 1 1

1209: 0 0 0 1 0 0 0 0

* 1217: 0 0 0 1 1 0 1 0

1225: 0 1 0 1 2 1 0 0

1233: 0 1 0 0 0 1 1 0

1241: 1 1 0 0 0 0 0 0

1249: 1 2 0 0 0 1 0 0

1257: 0 0 1 1 0 0 1 1

1265: 1 1 0 -1 0 0 1 1

1273: 0 1 0 0 1 0 0 2

1281: 0 2 0 1 0 1 1 1

1289: 1 1 0 0 1 0 0 0

1297: 0 0 2 0 0 1 1 0

1305: 0 0 1 0 1 1 0 0

1313: 0 0 0 1 1 0 0 0

1321: 1 1 0 0 0 0 1 0

1329: 0 0 0 4 0 0 2 0

_1337: 0 0 0 0 0 2 2

^45: 2 2 0 0- 0 ° a
_53: 0 -1 0 1 0 I11 .

_j61:. 2. 0 0 0 1 0 0 1

1369: 1 0 0 1 0 1 1 0

1377: 1 1 0 1 1 0 0 0

1385: 0 0 1 2 0 0 0 0
00546



1393: 1 0 0 0 2 0 0 2

1401: 0 0 0 0 0 0 0 1

409: 0 3 0 0 0 0 1 0

1 1 0 0 1 1 1 0

51 1 0 0 0 0 0 1

433: 0 1 2 0 2 0 0 0

1441: 0 0 0 0 0 1 1 1

1449: 0 0 0 3 1 0 0 0

1457: 2 0 1 1 0 1 1 0

1465: 1 0 1 0 2 0 1 2

1473: 0 3 0 1 2 0 2 2

1481: 0 1 1 0 1 1 0 2

1489: 0 2 0 0 0 1 1 0

1497: 3 1 0 0 0 2 2 2

1505: 0 0 0 0 1 1 0 1

1513: 0 0 1 2 0 1 1 0

1521: 0 0 0 1 0 0 0 0

1529: 1 0 0 0 1 2 0 . 0

1537: 1 0 0 0 0 1 4 1

1545: 0 0 0 0 0 0 1 0

1553: 1 0 0 0 1 2 1 0

1561: 0 1 1 1 0 1 1 1

1569: 0 0 0 2 0 1 0 0

1577: 1 0 0 1 0 0 1 0

1585: 1 0 0 1 0 0 0 0

1593: 1 0 0 0 0 1 0 0

1601: 0 2 0 0 2 0 1 . 1

1609: 0 0 0 0 0 0 0

17 : 0 2 0 2 0 1 0 0

25: 1 1 0 1 1 0 1 2

i 33: 0 3 0 2 1 1 1 0

1641: 0 1 1 0 0 0 0 1

1649: 0 1 1 0 0 0 0 0

1657: 1 0 1 0 1 0 0 0

1665: 0 0 0 0 1 0 1 0

1673: 0 1 0 0 1 1 1 0

1681: 1 0 0 0 0 0 2 .0

1689: . 0 1 0 0 0 0 0 0

1697: 1 1 0 2 0 1 0 0

1705: 1 2 0 0 0 2 0 1

1713: 0 0 0 2 .2 0 0 2

1721: 0 0 0 0 0 1 0 0

1729: 1 0 0 0 0 0 0 0

1737: 0 1 1 0 1 1 0 0

1745: 0 1. 0 1 0 2 0 0

1753: 0 0 0 0 0 2 1 0

1761: 1 0 1 0 0 0 0 0

1769: 1 1 1 0 0 0 0 2

1777: 0 0 0 2 1 0 0 0

1785: 0 1 1 0 0 1 1 0

1793: 1 1 0 0 0 0 0 1

1801: 0 1 0 1 0 3 1 0

1809: 0 1 1 1 0 0 0 1

817: 0 0 0 *0 1 1 1 0

25 0 1 1 0 0 0 . 1 1

31 0 1 1 0 1 1 0

-=641: 0 0 2 0 0 1 1 2

1849: 1 0 2 1 0 0 2 0

1857: 0 0 1 0 1 0 0 0

1865: 0 0 0 2 2 2 0 1

L10 5 7



1873: 0 0 1 0 2 0 1 1

1881: 0 0 0 0 0 0 1 0

1889: 0 4 0 0 0 1 0 0

97: 0 0 2 1 0 2 0 Q
)5: 0 1 0 1 0 1 0

L913: 0 1. 2 0 0 0 1 0

1921: 1 0 0 0 1 0 0 0

1929: 1 3 0 0 1 0 0 1'

1937: 1 0 0 1 0 1 0 0

1945: 1 0 0 4 0 0 .0 1

1953: 1 1 1 1 0 0 1 0

* 1961: 0 1 0 0 0 0 0 0

1969: 1 0 1 0 0 0 0 0

1977: 0 0 0 1 0 0 0 1

1985: 0 0 0 0 0 1 0 0

1993: 0 0 0 1 1 0 0 1

2001: 0 0 0 0 0 0 0 0

2009: 0 1 0 0 0 1 2 1

2017: 1 1 1 0 0 1 0 0

2025: 0 0 1 1 0 4 0 0

2033: 0 0 0 0' 0 0 0 1

2041: 1 0 2 0' 0 0 0 0

2049: 0 3 0. 0 0 0 0 0

2057: 0 0 1 0 0 0 0 0

2065: 1 0 0 2 0 0 0 0

2073: 0 1 0 0 0 0 0 0

2081: 0 1 0 1 1 0 0 1

2089: 0 0 0 0 0 0 1 1

97: 0 0 1 2 0 1 1 0

.w05: 1 0 0 1 1 0 0 .

_13: 1 1 0 0 0 1 0 1

2121: 2 0 0 0 0 0 0 0

2129: 1 0 1 0 0 0 1 0

2137: 1 1 0 0 0 0 0 0

2145: 1 0 1 0 0 1 0 1

2153: 0 0 0 0 0 0

2161: 1 0 0 1 0 2 1 0

2169: 0 0 1 0 0 0 1 3

2177: 1 2 0 1 2 4 1 0

2185: 0 0 0 0 0 1 0 1

2193: 0 0 0 1 0 3 0 0

2201: 0 0 0 0 . 0 1 0 0

2209: 0 1 1 0 0 0 0 0

2217: 0 1 0 0 1 0 0 0

2225: 1 0 2 0 0 0 0 0

2233: 0 1 1 0 1 0 1 0

2241: 0 . 0 0 0 0 0 0 1

2249: 0 1 2 0 2 1 2 0

22.57: 0 0 0 0 0 0 1 0

2265: 0 0 1 0 0 0 1 0

2273: 0 0 1 0 0 0 0 1

2281: 0 1 2 0 0 2 0 0

2289: 1 0 2 1 0 0 3 0

0 1' 1 2 0 1 0

0 073 0 1 0 0
05: 0 0 0 0 0 0 0

13 0 0 1 1 0 1
3 2321: 0 l 0l1101

2329: 0 1 0 0 0 0 2 0

2337: 0 . .1. 0 0 1 0 0 0

2345: 1 0 1 0 0 1 1



2353: 0 1 0 0 0 0 0 0

2361: 1 0 0 0 1 0 0 0

369 : 1 0 1 0 0 0 0 0

7 0 0 0 0 2 1 0

0 1 0 2 1 0 0 0

eJ93 : 0 0 0 0 1 2 0 0

2401: 0 0 0 0 2 0 0 2

2409: 0 0 2 0 1 0 2 1

2417: 0 1 1 0 0 1 0 0

2425: 0 0 0 0 1 0 0 1

2433: 1 0 0 2 1 0 1 0

2441: 1 0 0 0 0 0 2 1

2449: 0 1 0 0 0 0 1 0

2457: 0 0 1 0 0 0 0 0

2465: 1 1 1 0 0 1 0 0

2473: 0 0 1 0 0 0 0 1
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2553: 1 0 0 0 0 0 3 0
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85 : 0 0 0 0 1 2 0 0
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2825: 0 0 1 0 0 1 0 0;ztj i g
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Page : 1
Acquisition date : 6-DEC-2002 07:51:25Sample ID : 0211141-04

O 1VMS Peak Search Report Generated 6-DEC-2002 08:51:49.72

Configuration : DKA100: GAMMA.SCUSR.ARCHIVEISMP 021114104_GE5_FE55_48337.CNF;
Analyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
Client ID : VA-02-0176
Deposition Date
Sample Date : 25-NOV-2002 00:00:00 Acquisition date : 6-DEC-2002 07:51:25.
Sample ID : 0211141-04 Sample Quantity : 1.03100E+00 gram
Sample type : SOIL Sample Geometry : 0
Detector name : GE5 Detector Geometry: FE55
Elapsed live time: 0 01:00:00.00 Elapsed real time: 0 01:00:03.92 0.1%
Start channel : 1 End channel : 4096
Sensitivity : 3.00000 Gaussian : 15.00000
Critical level : No

Post-NID Peak Search Report
***** No peaks found *****

W(qv

00553



Combined Activity-MDA Report
Sample ID : 0211141-04

_ - Non-Identified Nuclides

I Page : 4

Acquisition date : 6-DEC-2002 07:51:25

Key-Line
Activity
(pCi/gram)

K.L.
Ided

Act error

Nuclide

MDA
(pCi/gram)

MDA error Act/MDA

FE-55
CO-57

i NI-59
i CD-109

1 I-125
I-129

i BA- 13 3
CE-144

I PB-210
PA-231

I TH-231
i PA-234

TH-234
NP-237
U-237
AM-241
AM-243

2.383E+00
1. 046E+00
-5.996E+00
-3.345E+00
-4.132E+00
-2.487E+00
-2.043E+00
9.707E+00
-9.622E+O0
-4.702E+00
-1. 101E+01
1.721E+00
2.527E+01
4.467E+00
-8.154E+00
-9.306E-01
9.432E-02

1.411E+01
1. 802E+00
1.391E+01
2. 684E+01
2.315E+01
3. 562E+00
4. 006E+00
1. 514E+01
3. 178E+01
6. 994E+00
1. 111E+01
2. 805E+00
3. 043E+01
8.729E+00
1. 940E+01
3. 903E+00
1. 888E+00

2.532E+01
3.753E+00
1. 803E+01
5.391E+01
4.334E+01
7.051E+00
6.858E+00
3.163E+01
5.898E+01
1. 170E+01
1. 705E+01
5.684E+00
7. 010E+01
1. 949E+01
3.479E+01
7.214E+00
3. 735E+00

4.419E+00
6.524E-01
2 . 681E+01
9. 372E+00
7. 535E+00
1.226E+00
1. 503E+00
5.498E+00
1. 025E+01
2 . 034E+00
2. 964E+00
9.880E-01
1. 218E+01
3. 388E+00
6. 047E+00
1. 254E+00
7 .328E-01

0.094
0.279
-0.333
-0.062
-0.095
-0.353
-0.298
0.307
-0.163
-0.402
-0.645
0.303
0.361
0.229
-0.234
-0.129
0.025

U) U 5 L.-4



5pectrL. : OKAIO: O[GAMMA.SCUSR.ARCHIVEJSMP..A. r 4i4OGE5sFE55s48337.CNF;1
title :
Sample Title: VA-02-0i76
Start Time:
Real Tiie :
Live Time:

6-OEC-2002 07:51:
0 01:00:03. 92
0 01:00: 00.00

1. 88831E-01
1. 038±7E-01
-1.02782E-08

Sample
Sample
Samp le

Timee:
ID
Type:

25-NOV-2002
0211141-04
SOIL
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.Channel Contents for [GAMMA.SCUSR.ARCHIVEISMP_021114104 GE5_FE55_48337.CNF

Oannel

1: 0 0 0 0 0 0 0 0

9: 0 1 181 1474 1880 1185 718 413

17: 217 107 36 21 16 10 3 9

25: 8 9 7 9 9 7 6 8

33: 7 12 1 5 8 6 5 4

41: 4 6 4 3 4 4 3 1

49: 4 3 6 1 5 6 9 4

57: 2 7 5 5 1 3 0 4

65: 4 6 1 0 1 3 2 2

73: 2 1 3 4 3 3 3 2

81: 1 4 2 3 3 1 2 1

89: 3 3 2 0 4 1 3 3

97: 4 5 3 3 2 2 1 2

105: 3 3 2 2 0 3 4 5

113: 1 3 2 0 2 4 2 0

121: 1 5 2 2 2 3 -4 4

129: 3 2 0 2 3 2 0 1

137: 1 3 0 1 2 2 1 2

145: 4 1 1 1 1 0 0 2

153: 0 0 0 1 0 1 0 0

161: 0 2 3 2 1 0 1 0

169: 1 1 0 1 0 0 1 1

77: 3 0 2 1 0 3 2 1

_ 85: 3 1 1 0 1 1 2 b
-93: 2 1 0 2 0 3 1 2

201: 1 1 1 1 1 0 1 3

209: 1 0 0 0 2 0 2 2

217: 1 2 1 0 1 0 0 0

225: 0 0 1 2 0 0 0 2

233: 0 0 0 0 0 1 1 0

241: 2 0 0 0 1 0 0 1

249: 1 1 0 0 1 0 0 2

257: 2 3 1 1 0 2 4 0

265: 0 2 0 2 0 0 0 1

273: 0 0 3 0 2 1 1 0

281: 1 2 3 4 4 1 1 0

289: 0 2 1 0 0 1 2 1

297: 1 1 0 0 0 0 0 1

305: 2 1 0 0 0 1 0 0

313: 0- 1 1 1 0 0 0 2

321: 1 0 0 1 0 0 0 0

329: 2 1 0 1 0 0 -0 1

337: 0 2 0 0 0 0 0 0

345: 0 0 2 1 1 0 1 0

353: 1 0 0 0 0 1 0 1

361: 0 1 0 0 0 0 1 0

369: 1 1 0 0 0 0 0 0

6 77: 0 0 2 1 1 0 0 1

85: 0 1 0 0 1 1 0

93: 1 0 1 1 0 0 1

-01: 0 1 0 0 1 0 2 0

409: 0 0 1 1 0 0 1 0

417: 0 0 0 2 1 1 0 0

425: 0 1 1 0 1 1 0 0

- OO5.58
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1857:
1865:

1
0
0
0
1
1
0
1
1
3
0
0
0
1
1
2
1
1
0
0
0
0
0
1
1
0
1
0
0
1
0
0
0
0
1
0
1
2
1
1
1
0
0
2
2
1
0

*0
1
0
0
0
1
0
3
0
0
1
0
1

2
0
1
0
0
0
1
1
0
1
0
2
0
0
1
0
1
0
1
3
1
1
1
0
0
0
0
1
1
1
1
0
1
0
1
1
0
1
0
0
0
1
0
0
0
1
0
0
1
1
2
0
1
0
1
1
0
0
0
1

0
0
1
2
1
0
1
0
1
1
1
0
0
0
0
1

.3
0
0
1
0
1
0
0
1
0
1
1
1
0
2
0
0
0
1
2
1
1
0
1
1
0
.0
0
1

1
0.
1
0
1
0
2
0
2
1
0
0
0
0
1

G'0559

0
3
I
0
0
0
1
0
0
1
1
1
2
0
0
0
2
0
1
1
1
0
0
1
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
1
1
2
0
0
1
0
2
0
1
0
0
0



1873:
1881:

889
_97:

1921:
1929:
1937:
1945:
1953:
1961:
1969:
1977:
1985:
1993:
2001:
2009:
2017:
2025:
2033
2041
2049:
2057:
2065:
2073:
2081:
2089:
_97:

13
2121:
2129:
2137:
2145:
.2153 :
2161:
2169:
2177:
2185:
2193:
2201:
2209:
2217:
2225:
2233:
2241:
2249:
2257:
2265:
2273:
2281:
2289:
297:

05 :
13:

- -i21:
2329:
2337:
2345:

1
0
1
0
0
0
0
1
0
1
0
0
1
1
0
0
0
1
0
0
1
0
0
4
0
1
0
1
0
1
0
0
1
0
1
1
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0.
0
1
0
o
0
0
0
0
0

0
0
1
0
2
0
0
0
0
0
0
1
1
0
0
0
1
0
0
1-
0
1
2
0
0*
0
0
0
0
0
2
1
1
1
0
0
0
0
0
0
0
0
2
1
0
2
1
0
1
0
0
2
0
2
2
0
1
0
1
0

0
* 0
0
0
0
0
0
0
1
1
1
0
1
0
0
1
1
0
1
.0
0
1
1
0
0
0
0
2
0
1
0
0
0
0
1
1
2
1
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0
2
3
0
0

1
0
0
1
1
0
0
1
0
1
0
0
1
1
0
1
1
0
0
0
0
0
0
1
0
0
1
1
0
0
0
2
0
1
0
0
0
0
0
2
0
0
1
1
0
0
0
0
1
0
0
1
1
0
10
0
0
1
0
0

0
2
1
0
0
0
0
1
0
0
1
1
0
0
0
1
0
1
0
0
1
1
0
0
0
0
1
0
0
1
0
0
1
0
1
0
1
1
0
1
0
0
1
0
0
1
0
0
1
3
0
0
0
0
1
2
0
0
0
1

005'60

0

0
2

0

0
0

0
0
0
0
0
1
0
0
1
0
0
1.
0
0

0

0
1
0
0

0
0

0
2
0

1
0
0
0

1
0

0

0
0

- i

°U
0
0
0

1

I

0
0

1



2353:
2361:
2369:

77:
835

-393
2401
2409:
2417:
2425:
2433:
2441:
2449:
2457:
2465:
2473:
2481:
2489:
2497:
2505:
2513:
2521:
2529:
2537:
2545:
2553:
2561:
2569:

77
885

: '93
2601:
2609:
2617:
2625:
2633:
2641:
2649:
2657:
2665:
2673:
2681:
2689:
2697:
2705:
2713 :
2721:
2729:
2737:
2745:
2753:
2761:
2769:

7 77:
~85:

3:
801:

2809:
2817:
2825:

1
1
1
0
0
0
2
0
0
0
0
1
0
1
0
1
0
0
0
0
.0
0
0
0
11
0
0
1
0
1
0
1
0
0
1
0
1
0
1
1
1
0
1
0
.0
0
1
1
1
1
0
0
0
0
0
0.
1
1
0
0

0
0
0
1
0
1
0
0
0
1
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
0
1
0

1

0

0

0

0

0

0

0

0

1

0

0

O'

0

0
1
0
0
2
0
1
0
0
0
2
0
0
0
0
0

0

UO5 Q 6-i

0
0
0
0
0
0
0
0
0
0
2
0
1
0
1
1
1
0
0
1
0
1
0
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0
1
0
0
0
1
0
1
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0



2833: 0 0 0 0 1 0 1 0

2841: 0 0 0 1 0 0 0 1

49: 0 0 0. 0 1 0 0 0

57: 0 0 0 0 0 0 0

_ 5: 0 1 0 0 1 1 0

8731 0 0 0 0 0 0 0

2881: 0 1 0 0 0 1 0 0

2889: 0 0 0 0 1 0 0 0

2897: 0 0 0 0 0 0 0 0

2905: 0 0 0 0 0 0 0 0

2913: 0 0 0 0 0 0 0 1

2921: 0 2 0 0 0 0 0 0

2929: 2 .0 0 0 0 1 0 0

2937: 0 0 0 0 0 0 0 0

2945: 0 1 0 0 0 0 0 0

2953: 0 0 0 0 0 0 0 0

2961: 1 1 0 0 1 1 0 0

2969: 0 0 0 0 0 0 0 0

2977: 0 0 0 0 0 0 0 0

2985: 0 0 0 0 0 1 0 0

2993: 0 0 0 0 0 0 0 1

3001: 0 0 1 0 0 0 0 0

3009: 0 1 1 0 0 1 0 0

3017: 1 0 1 0 0 0 0 0

3025: 1 0 1 . 0 0 0 0 0

3033: 1 1 1 0 0 0 0 1

3041: 0 1 1 0 1 0 0 0

3049: 0 1 0 1 0 1 0 0

57: 0 0 0 0 0 0 0

65: 1 0 0 2 0 0 0

73: 0 1 0 1 0 0 0

3081: 0 1 0 0 0 0 0 0

3089: 1 0 0 0 0 0 0 1

3097: 2 1 0 0 0 0 0 1

3105: 1 2 0 0 0 1 0 1

3113: 0 0 0 0 0 0 0 0

3121: 0 0 0 1 0 0 2 0

3129: 1 0 1 1 0 0 0 0

3137: 0 0 1 1 0 0 0 0

3145: 1 1 0 1 0 0 0 1

3153: 0 0 1 0 0 0. 0 1

3161: 1 1 0 0 0 0 0 1

3169: 0 1 0 0 0 0 0 0

3177: 0 I 0 3 1 0 0 0

3185: 0 0 0 1 1 2 0 0

3193: 0 0 1 0 0 0 0 0

3201: 0 0 0 0 0 0 0 0

3209: 1 0 1 1. 0 0 1 0

3217: 0 0 1 0 0 1 0 0

3225: 0.. 0 0 0 0 1 1 0

3233: 0 0 0 0 0 0 0 0

3241: 0 0 0 0 0 0 0 0

3249: 0. 0 0 0 0 1 1 0

3257: 0 1 0 0 0 0 0 2

@65: 0 0 0 0 0 0 0

73 0 0 1 0 0 0 0 .

X 281: 0 0 0 0 1 0 0 0

3289: 0 0 0 0 0 0 0 0

3297: 0 0 0 0 -1 0 1 0

3305: 0 0 0 0 0 0 0 0



3313:
3321:

229:
7

<5
353

3361
3369:
3377:
3385:
3393:
3401:
3409:
3417:
3425:
3433:
3441:
3449:
3457:
3465:
3473:
3481:
3489:
3497:
3505:
3513:
3521:
3529:
_37

5

3561
3569:
3577:
3585:
3593:
3601:
3609:
3617:
3625:
3633:
3641:
3649:
3657:
3665:
3673:
3681:
3689:
3697:
3705:
3713:
3721:
3729:

37:

t3:

3769:
3777:
3785:

0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
1
0
0
0
0
0

0*
.0
0
2
0
0
0
1
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0

I0
0
0
0
0
1
0
0
0
0
0

1
0
0
0
1
0
0
0
1
0
0
1
0
1
0
0
1
0
1
0
0
0
1
0
0
0
0
0
*0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0 .
0
0
0
0
0 *
0
0
0
0
0
0
0

0
0
0
1
1
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
1
0
0
1
0
2
0
0

0
0
1
1
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

V ,

0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
1
1
0
0

~o

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0O
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

.0
0
0
0
0
0
0



3793:
3801:
09
_17:

_ 25:
-> 833
3841:
3849:
3857:
3865:
3873:
3881:
3889:
3897:
3905:
3913:
3921:
3929:
3937:
3945:
3953:
3961:
3969:
3977:
3985:
3993:
4001:
4009:
^17 :
_25 :

33:
4041:
4049:
4057:
4065:
4073:
4081:
4089:

0
0
0
0
1
0
1
2
0
0
0

0
0
0
0
1

0'

0
1
0
0
0
0
0
0
0
0
0
1
0
0
0
1
0
0
0
0

1
0
0

1OQ0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 p
0

0
0
0

1
0
0

0 0 5 6



SECTION XXI

ANALYTICAL DATA (LEAD-210)

U0565



Eberlin7 _
Oak Rid _tory
Analysis -.. jet

Rn - _
P i^
Run I

Printed: 12/512 M
& 3

Date Received 11/2612002
Lab Deadline 1215/2002

Client Duratek

Project 17-.Apr

Report Level 4

Activity Units pCI

Aliquot Units g

Matrix OS

Method EML Pb-01 Modified

Instrument Type Alpha/Beta GPC

Radiometric Tracer

Radiometric Sol#

Tracer Act (dpmlg)

Carrier Lead

Carrier Conc (mglml) 1.247

-Ti ____ ____ ____ ___.

Internat Sample Client Login Sample SampleFraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.OOOOE+00
02 MBL BLANK 11/26102 00:00 1.0000E+00
03 DUP VA-02-0176 89 11/25/02 12:00 1.0035E+00
04 DO VA-02-0176 89 11/25/02 12:00 1.0035E+00

. SAFI Is0for Gross Alpha and all other -radionuclides. SAF2 is used for Gross Beta only, **Spur mass exceeded the calibration curve range. Results should be qualified as approprI I



Eberline da
Oak Ric If atory
AnalysismlL ,

02( Printed: 121512,) PM
V'Mot 3

Run I
Internal Sample Tracer rracer Total Radlometric Radlometric Grav Carier Grav Filter Grav Fillter Grav Filter Grav Mean SAF SAFFraction Desc Aliquot (g) Acr (dpm) Tracer (pCo % Rec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 1* 2*

01 LCS 6.000 0.0696 0.0767 0.0071 94.89 94.89 1.00 1.00
02 MBL 6.000 0.0697 0.0769 0.0072 96.23 96.23 1.00 1.00
03 DUP 6.000 0.0690 0.0757 0.0067 89.55 89.55 1.00 1.00
04 DO 6.000 0.0692 0.0756 0.0064 85.54 85.54 1.00 1.00

* SAFI is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only, * Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberlnrln
Oak fIld _atory
Analysis . .et

02 9
RPun.. I
Run 1

PrInted: 1216/, *PM
IF _>3

Infernal Sample Rough Prep Rough Prep Prep Prep Sep tO Sep tO Sep t1 Sep t1Fractlon Desc Date By Date By Date/Time By Date/lime By

01 LCS 12/04102 10:57 DJOHNSON 12.04/02 14:45 DJOHNSON
02 MBL 12/04/02 10:57 DJOHNSON 12/04/02 14:45 DJOHNSON
03 DUP 12/04/02 10:57 DJOHNS..N 1204/02 14:45 DJOHNSON
04 DO 12104/02 10:57 DJOHNSON 12104/02 14:45 DJOHNSON

* SAFI ( d for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. CJal mass exceeded the calibration curve range. Results should be qualified as approl



Eberlini I~jes Preliminary Data Report 'j3ytical Calculations Printed: 12/6/2007-J*- MOak Ridge, Laboratory Work Order: 02-1 1141 -Pb2lO0-1 a f3

Frabtionci d ~ Sampe fClient Activity ReiutsErrstme MDA tagLS C RPD MDA I Blank

UnitIIsII 
nown Flag Flag, Flag Flag0 1 PB-210 LCS LCS pCI/g 2.44E+Oi 1.51E'+00 i.06E+001 2.1 1 +01 115.28 OK IOK.02 PB210 MBL BLANK 1pCitg i 2.97E+00J 7. 85E-01 1.9+0OK IN

0 3 PB-210 DUP VA-032-0176 -PCI/g 4.29E+00 8. 17E.0ii 9.86E-01 OK IOK
04 PB-210 IDO VA-02-0176 pcl1g 3.79E+00 7.97E-01 9.9SE-0i1O

.--..... ~......... ....... ~

( PosK-1t* Fax Note 7671 Da p,.4 
. . .........

T0 
_____oln_ yf-__

PhonePhone#

a2 
Fax N 

..



Eberlir" ~es
Oak Ri Woratory

Preliminary Data Repor'-- lytical Calculations,
Work Order: 0O'-- 41 -Pb21O0-1

Printed: 1216/2001 ' f,

Lab Nuit sample Sample Sample Radlometric Grav mean I AFSep tO Sep 1
Fractloon ucde I Deac Date Aliquot %/6Rec % Rec % Rec SAFDaterTime Date/Time

01 PB-210 L~CS 11126102 00:00 I1.OOE+00 948 148 .00 121412002 14:451
02 P-1 B .102 20:0 1OE0 96.23 96.23. 1.00 121412002 14:451

-03 I PB-210 .DUP 11125102 12:00 1 .OOE+00I 8*9.5'5 89.55 1.00 12/412002 14:451
04 I PB-210 DO 11125102 12:00 I 1oor+oo 8 5.54 85.54 1.00 121412002 14:451

.-- --.. ..- ...- ...: .-- ...- ..-.-.. -... --.- --- .-.. ... -....-- 
.-.. ...- ..- … .-. -- ....-....-......

Cni

0 0 0



Eberlini Does
Oak Ridyo Laboratory

Preliminary Data Report yIca Calculations
Work Order: 02 1-Pb21O-1

Printed: 12/6/2007 Q M

I Lab, ; Sample I CoufintIn I laillile. I . -- I . I Count I - - I Bkq i . II
Fraction i~C ODes'c D.t/i.(as set tae ie (OfC P I

01 PB-210 iLCS 12t05(02 1325 AB411001l1292'1.8166585671 0.43902 P13-210 MSL 12105102 13:25 1LB41I 0 A2 60 254 1.866666667 0.426
03 P6-710 DUJP 12105102 13:.25 L841 IO A3 60 277 1.366666667 0.434

04 PB.210 D0 12105102 13.25 LB4110 A4 60 2511 1.35 0,448



Coun!': ' Report
Client tek

02-11141-Pb7 ' ''pCi/g) In
Trac _

Printed: 121512' PM

Internal Sample Client Sample Sample Tracer Tracer Radlometric Radlometric SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT (dpm) Tracer (pCl) % Rec 1* 2*
01 LCS LCS 11/26/02 00:00 1.0000 1.00 1.00
02 MBL BLANK 11126/02 00:00 1.0000 1.00 1.00
03 DUP VA-02-0176 11/25/02 12:00 1.0035 1.00 1.00
04 DO VA-02-0176 11/25/02 12:00 1.0035 1.00 1.00

° C' 0n



Ebarlenge
Oak Rlr! torY Spike and Tr w)forksheet wof I

Printed., 1214/.' LOGJAM

X_=-i_ . iall_ _ I176

---- -- - -- I ---- -. ,�
-1- ---

n~thaI
E cn. n

I le nliil .1141 1.I.. *w.sa--|w
6E 1Ltll4 TYWIM WlUCF null i vi..YaI. -... u -. ai 

I -
--

9.er nal! wo r ure u | Aayisau Uixt 
vlls~wI.

rF ac 
1o -Iw~val ~11, ~,I -Frnk m bl) U 1214/2002 10:54 I UJUHN'UrN

I . I .

CO)

Version 2.0 08199



I.

Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 12/5/2002 1:00 PM

Page 1 of 1

Work Order _ Run Analysis Code j Aliquot Units Lab Deadline Technician

Pb21O 1 grams | 121512002 DJOHNSON

Lab Duratek Sample Muffle Data Dilution Data Aliquot Data MS Aliquot Data H-3 Solids OnlyFractionWaeAde 
DsClient ID Type Aliquot Final (ml) Aliquot Aliquot ( Allq01 LCS LS1OOE0

02 BLANK MBL 
1.OOOOE+.003 VA-02-0176 DUP 2,5089E+01. 100.0000 &'-l 4.OO00E+00

04 VA-02-0176 DO 2.5089E+01, 100.0000,' 4.OOOOE+00 0

I I.

Comments

TechniciG. Date: 5 2 ,S 0V,

0



(p C' ()
Eberline Services - Oak Ridge
Version 1.0 911999 Gravimetric Worksheet Printed: 1215/2002 1:05 PM

Page 1 of 1

Work Order Analysis Gravimetric Carrier ConTechnicianOrr Rn CoCarrier (mg/ml) Th nan

P2 .Lead 1.2470 DJOHNSON

TRetec

Fraction

Duratek Sample Carrier Data I Filter Data I Grrvimatritn I_: -- _ ,,Carrier Added
{ml)

Filter Tare
(g)

Filter Final
(g)

Client ID Type
01 LCS LCS 6.0000 0.0696 0.0767
02 BLANK MBL 6.0000 0.0697 0.076903 DUP DUP 6.0000 0.0690 0.075704 VA-02-0176 DO 6.0000 0.0692 0.0756

c1

T e h n c i n :D a e :I4 1S , ODate: I I /5- /)ZTechnician:



Sheetl

Detector ID Sample ID Alpha Beta Count Time Voltage TOD
Al 0211141-01 158 1292 60 1410 12/5/02 14:25
A2 0211141-02 40 254 60 1410 12/5/02 14:25
A3 0211141-03 56 277 60 1410 12/5/02 14:25
A4 0211141-04 43 251 60 1410 12/5/02 14:25

c.fl

P 1

C-,

c:Pg



0d I(I

r

Detector Sample

ID
Al
AZ
A3
A4
BI
B2
B3
B4
Cl
C2
C3
C4
Dl
D2
D3
D4

ID
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD
BKGD

Alpha
10
4
5

.3

6

I11

4
- 5

8
1 1

Beta
109
112
82
81
84
72
56
73
85
64
70
80
63
74
62
48

Guard
31888
31885
31885
31884
32620
32620
32620
32622
32650
32651
32654
32654
33256
33256
33257
33255

Count
Count
Time

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

Event
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Voltage
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5
1402.5

TOD
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05
37595.05

:?>It, CZ I2 C-5 ID q :JC) 0-5--oz

C--1
C=
C.P
-1

Printed 12/5/2002 1:12AM
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SECTION XXII

ANALYTICAL DATA (GROSS ALPHA/BETA) Nr

01rJ5?18



Eberilne i
Oak Rid I ( tory
Analysis-let

Work Order

Analysis Code GaGbT
Run

Date Received 11126/2002

Lab Deadline 12/512002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCi

Aliquot Units 9

Matrix OS

Method LANL MLR-100 Modified

Instrument Type AlphalBeta GPC

Radiometric Tracer

Radiometric Sol#f

Tracer Act (dpmlg)

Carrier

Carrier Conc (mg/ml)

u2n

Run 1

Printed. 1112712 v

* SAFI Is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberinej _
Oak RMe1  ory
Analysis .. ee

02

Run I

Printed: 111271/

Internal Sample Tracer Tracer Total Radiometrlc Radiometric Grav Carrier Grav Filter Grav Filter Grav Filter Grav Mean SAF SAFFraction Desc Aliquot (g) Acr (dpm) Tracer (pCI) % Rec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 1 2*
01 LCS 7.5464 7.5486 0.0022 1.07 1.00
02 MBL 7.5088 7.5109 0.0021 1.07 1.00
03 DUP 7.5242 7.5439 0.0197 1.26 1.04
04. DO 7.5264 7.5443 0.0179 1.24 1.03

* SAF is us c8ross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. ** Acty ss exceeded the calibration curve range. Results should be qualified as appropriate.O



Eberline, '
Oak RI7 ory
Analysis

02 .

Run i

Printed: 1112712' (3M

Prep
Date

Prep
By

11/26/0217:24 ~CMCMURRA)

11/26/02 17:24 CMCMURRAY

11/26/02 17:24 {CMCMURRA'

11/26/02 17:24 1 CMCMURRA)

* SAF1 Is used for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. *1 Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberline
Oak~ Rid~' laboratory

Preliminary Data Report P- *ical Calculations
Work Order: 02-' 14- GaG bT-1

Printed: 1 1/30/2002 F-

Lab I Nuclide Sample Client j Activity R uts rorEiae' MA I LC LCS LCS PO MDA BlankFalo SCIdentificallon Units ICJnKnownFlag Flag Flag Fa

0 '1GROSS ALPHA LSCSP/g 3.42E+02~ 6.87E+00~ 56E.Olf 3.20 104.10 OK OK02 1 GROSS ALPHA MBL BLANK pciIg 2.87E-021 2.74E-Oi 5.46E-01 .OK OK0 3 G RS .LH U VA-0'2-0176 pC~fg 1.23E+001 5.36E-01 6.26E-01 INV OK
.04 GROSS ALPHA IDO* VA-02.0176 ptg 9.60-0 4.89E216.4-01 OK

0 'Ot"
0



Eberline E Ns
Oak Rid,_ -voratory

Preliminary Data Report (tical Calculations
Work Order: 02- i - 41 -GaGbT-1

Printed: 11/30/2002' ,
Pa I% :3

Lab
Fraction

U-I

02

03

04

HU~1 Sampleumid Dec

e: S
GROSS ALPHA .,LCS

GROSS ALPHA MBL

GROSS ALPHA I DUP

GROSS ALPHA DO

Sample
Vale I

11/26/02 00:00

11126/02 00:00

11/2502 12:00 )

11125/02 12:00

Sample j Radlometric ! Grav I Mean
Aliquot ! % Rec i % Rec 'b Rec

I . I 1.1.00E+001

1.00E+00

1 .03E+00

1 .03E+00
.

0.00'

*I

o.oo

0.00
0.0 I

. . 1
.-.

I

SAF Dale/T irne

0.001 1.07

0.001 1.071

o0.00 1.261

0.00 1.24

Sep/11
Date(Tlrme

_ . _ _

...... .. - - . -

---- --- ----

... -. I. . ..

_ _

_ 
- _ . . _



EbertinE
Oak.'RiG , *Oratoty

Preliminary Data Report ytical Calculations
Work Order: 02- iTM41 -GaGbT-1

Printed: 11/30/2002 M
P. W 3

Lab Sample Counting iiaitiiie Count gDreton Nuile aterrime (days~ 'rime cpuns I
Nuclide 

Detect Carer Counts CPM i
01 GROSS ALPHA LCS 11/27/02 17:45 LB5100 , 3 0.601 95341 .21 0.223
02 GROSS ALPHA MBL 11/27102 18:46 j LB5100 ! 3 60; 0.12 0.223

03 I GROSS ALPHA DUP 11/27102 19:46 LB5100 3 60. 37 0.12 0.223G.... ALH DO 1.,. ....... 2 .. ... . . .
0.223

i041 GROSS ALPHA DO 11/27/02 20:46 LB5IOO 3 | 60 31 0.12 0.223

...... ...... .. ............ .... 
...... 

- '-.-- -- ---

C
C) C



Eberline
Oak Rid(,.. f.aortory

Preliminary Data Report. (' tkial Calculations
Work Order: 02-' . I'4-GaGbT-1

Printed: 11130/2002F-

Lrabto Sample C dnlieclnt Activity eulsLCS LCS II-Cs RPD MOA Blank
Nuid 

euls i~rrstlmate! MDA I_____________FrcinIDseI etfcainUisi 
Known %R Flag Flag Flag Flag01 GROSS BETA LICS LCS pCI/g 2,9'8E+02I 5.63E+OOI 8.47E-01 2.94E 210.3 OK O

02 GRS EA.B BLNK ./ -3 06E-01I 4.45E-01 BA7E-al 
- OK OK

03 GROSS BETA tDUP VA-02-0176 PClIg 2.48E+01 l.48E+00 8.5iE-0i .OK OK
04 GROSS BETA 00 VA-02-0176 PciIg 2,42E+01 1.47E+00 B.18E-O OKJ

00



Eberline' _es
Oak Rit Woratory

Preliminary Data Report-F-Mlytical Calculations
Work Order: 02. - 41 -GaGbT-1

Printed: 11/3012002 r;"VM
P JW 3

0-

0

0

!20

CO

to

(11

I40

00

Lab Nucilde &Sa Sample Sample I Radlometric I Gray Mean SAF I Sep tO Sep il
Fraction , De I Date Aliquot % Re . Roe % Rec B Datetlime Date/TlmeI

01

02

03

04

...... -

GROSS BETA

GROSS BETA'

GROSS BETA

GROSS BETA

LCS

MBL

DUP

DO

......

11126/02 00:00

11126102 00:00

11/25/02 12:00

11/25/02 12:00

, . . .
.1 .OOE+00

1 .OOE+00

1.03E+00

1.03E+00

0.00

0.00

0.00

0.00

I . . -.- .-

0.001
0.00

0.00

0.00

1.00

1.00

1.04

1.03

-.-. --.-... I.

.. �. -..

II 
I I __ __ __ __ I I__ _ _ _ I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C C C



EberlinI Q es
Oak Riaiye aboratory

Preliminary Data Repor ( lytical Calculations
Work Order: 02-1T1 41-G~aGbT-1

Printed: 11/30/2097'(I

LbISample Counting f Haffhife f) Count BkgLbNuclids icDtlem d Detect Carrier Count
F-raction 

TimDaerme(ay) e Co~CPM
01 GROSS BETA iLCS 11127102 17:45 ILB5100 3 601 921 1.13 0.364
02 GOSBETA MBL 11127/02 18:46 LB5iOO 3601 53! 1.13 0.36403 GROSS BETA DUP 12-0'194.LB5100 

3 6 1264~ 1.13 0.36

.04 GROSS BETA IDO 11127/02 20:46 LB5100 3. 60 12411 1.13 0.364

....... . . ..

QC



Cour Am Report
Clien I ratek

02-11141-Ga' 0 (pCi/g) In
Tra

Printed: 11127! PM
of I

Internal Sample Client Sample Sample Tracer Tracer Radlometric Radlometrlc SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT (dpm) Tracer (pCI) % Rec 1* 2*
01 LCS LCS 11/26/02 00:00 1.0000 1.07 1.00
02 MBL BLANK 11/26/02 00:00 1.0000 1.07 1.00
03 DUP VA-02-0176 11/25/02 12.00 1.0313 1.26 1.04
04 DO VA-02-0176 11/25/02 12:00 1.0313 1.24 1.03

C. C 0f



Eberline J
Oak Rid I E ory

.

Spike and Tr, Oorksheet
Printed: 111261: C Y M

Internal Work Order Run I Analysis Code Date I Technician I Technician Initials Witness Initials_GaGbT 111261200217:23 
- CMCMURRAY I . OW"' I

Isotop S 7 # Activity solution Approx Volume Volume Volume Volume Known Errordo mrml Date Addition U Used (mtJ Used UseJ) Used (ml) pCt Estimate
_-f - .... . _- __ __ -_ l-- Use imn - {X

Added
PCI

1-'1 '- '- I' -''' IError Known Error Added Error .
Estimate pCl Estimate pCI Estimate

328.61 14.130 0.001 0.0001 0.0(1 0.00o I 0.00 0.000
293.64 8.809 0.00 0.0ooa o.ocj -o. 0.00 0.000

I I
c - Activity Solution I Volume .I Approx, traction I sotope Sol # dpm/ml Dote Used (mlJ j Addition Tracer LCS

I -

...

I I

.i

.I
.,I

-r- -- ,I I .

I

I

I
I

._

10371 9

7.5464 9
7.5088 9
7.5242 9
7.5264 q

7.5486 g
7.5109 g
7.5439 g
7.5443. 9

....

6C-* 51563 9

I ,

Version 2.0 08/99



Eberiine Services - Oak Ridge
Version 2.0 811999

a

Aliquot Worksheet Printed: 11/27/2002 4:47 PM
Page 1 of 1

Work Order Run Analysis Code Aliquot Units Lab Deadline Technician

GaGbT grams 12/5/2002 CMCMURRAY

Lab Duratek sample Muffle Data Dilution Data Aliquot Data MS Aliquot Data H-3 Solids OnlyFraction
Client ID Type Aliquot Final (ml) Aliquot IN | EW Ad D

01 LCS LCS E l .1.0000E+00_
02 BLANK MBL 1 .* 0 IOOOO+00 % ,**

03 VA-02-0i76 MBDUP w | \ 5.1563E+00 50.0000 i 1OOOOE+01 ,

04 VA-02-0176 DO ^ 5.1563E+00 50.0000 to i 0 I E+01 M =. .}

Comments ~- I

I~ I

I

_ _ _ _ _ _ _ D a j pte : Io
0



-! C ,0
Eberline Services - Oak Ridge
Version 1.0 911999 Gravimetric Worksheet Printed: 11127/2002 3:23 PM

Page 1 of 1

TRetec Duratek Sample

Type

Carrier Data Filter Data I Gravimetric I4 -Carrier Added
(ml)

Filter Tare
(a)

Filter Final
(a)

Fraction Client ID
01 LCS 7.5464 7.548602 BLANK 7.5088 7.510903 DUP 7.5242 7.543904 VA-02-0176 7.5264 7.5443

chncian fDate: 4j2§?i C'-',



11/29/2002
11 :35:07AI%Count Rate Report

* Ech ID:

I I)up:

> Device:

sample-60 - 200211271645

A

LB5130-A

Acquisition Date:

Acquisition
Time:

11/27/2002

60.0 0

02.t1 (M44 4)

Selected Geometry: Daily
Operating
Voltage:

(volts).

1,395.0

Applied Count Rate Corrections

Alpha Background Count Beta Background Count Rate:
Rate: ° ° 0.00 (CPM) 0.00 0.00

(CPM)

Beta/Alpha Spillover Ratio: 0.00 + 0.00 Alpha/Beta Spillover Ratio: . 0.00 4 0.00

Sample ID

20021127164526-Al
20021127184726-A2
20021129111834-A3
20021129111844-A4

Alpha Count Rate
(CPM)

158:90
0.13
0.62
0.52

2cS

3.25
0.09
0.20
0.19

Beta Count Rate
(CPMI
.321.02

0.88
21.07
20.68

2a

4.63
0.24
1.19
1.17

Q4

Reviewed by:

00592



11/27/2002
9:56:23AMBackground Report

Etch ID: Daily Bkgd - 200211270724 Acquisition Date: 11/27/2'

oup: H Acquisition 60.0
Time:

Device: LBS 130-A

Selected Geometry: Daily Operating 1,395.0
VolIta ge:

(volts)

Applied Count Rate

Averaged Alpha Averaged Beta
Background: 0.12 0.09 Background: 1.13 0.27

(CPM) (CPM)

Sample ID

20021127072441-H60

Alpha Count Rate
(CPM)

0.12

2cy Beta Count Rate
(CPM)

1.13

2cy

0.270.09

Reviewed by: fix ,///27(OZ- 0059 3a



:U

SECTION XXI

ANALYTICAL DATA (GAMMA SPECTROSCOPY) Q

. ' ' '

00594



Eberilne ' ces
Oak RI ratory
Analys.

Work Order

Analysis Code

Run I

Printed: 1112 61 7n" - '06 PM

( Sof 3

P � 11.j-4 " �i

Gamma I
Run

Date Received 11/2612002

Lab Deadline 121512002

Client - Duratek

Project 106760.003

Report Level 4-

Activity Units pCi

Aliquot Units g

Matrix OS

Method LANL ER-130 Modiled

Instrument Type Gamma Spectroscopy

Radiometric Tracer

Radiometric Sol#

Tracer Act (dpm/g)

Carrier

Internal Sample Client Login Sample SampleFraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.OOOOE+00
02 MBL BLANK 11/26/02 00:00 1.OOOOE+00
03 DUP VA-02-0176 89 11/25/0212:00 2.8657E+02

04 DO VA-02-0176 89 11/25/02 12:00 2.8657E+02

Carrier Conc-(mglml)

* SAFN is used for Gross Alpha and all other radionuclides. SAF2 is used for Gross Beta only. ** Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



Eberllne ^'-es
Oak RI' ratory
Anali. _

02 -8_1

Run I

Printed: 11l26/2 _6 PM

"O of 3

Internat Sample Tracer Tracer otafl Radiometric Radlometric GraV Carrier GraV Filter Grav Filter Grav Filter Grav Mean SAF SAFFraction Desc Alfquot (g) ACT(dpm) Tracer (pCI) % Rec Added (ml) Tare (g) Final (g) Net (g) % Rec % Rec 1* 2*
01 LCS

02 MBL

03 DUP

04 DO

. SAFI is itor Gross Alpha and all other radlonuclides. SAF2 is used for Gross Beta only. ** n mass exceeded the calibratIon curve range. Results should be qualified as approprla0



Oak P Alboratory
Analyi

u,�1

Run I

rrmiwen; mvii H u ris
t3 of 3

infernal Sample Rough Prep Rough Prep Prep Prep Sep to Sep toSep 1 Sep t1Fraction Desc Date BY Date B 3y DateMme By Date/Time By
01 LCS.

02 MBL

03 DUP

04 DO

' SAFI is used for Gross Alpha and all other radlonuclides. SAF2 is used for Gross Beta only. S Actual mass exceeded the calibration curve range. Results should be qualified as appropriate.



CUU 115W0 .orvices
Oak .aboratory
Anal Oeeet

Oki 141
_ma

Run I

Printed: 12 4:06 PM

ago 3 of 3

internae Sample Rough Prep Rough Prep Prep Prep Sep tO Sep tO Sep t1 Sep tFraction Desc Date By Date/trme By Date/mime By

01 LCS

02 MBL

03 DUP.

04 DO.

* SAFI 1itvd For Gross Alpha and all other radionuclides. SAF2 IS used for Gross Beta only. f*oh dsral mass exceeded the calibration curve range. Results should be qualified as approprl



Eberli~ rvices
Oak Rf )alaboratory

Preliminary Data Rep ~~nalytical Calculations
Work Order: 001 141 -Garnma-l

Printed: 12/2/2 :l I AM
F e1of I

Lob W .lId. sample I CletAtivity R u LC I LCS LCS POSmlSmpeCountingFraction ID*8C Idenlfct on. I Error- I m I MO I I IFa Fa Date Ilqo Dateflime01
01
02.
02
02
02_

CO-60

CS-137

AG-I10M

LCS

'-CS

MBlL

LCS

LCS

BLANK

pCI/g

pCIlg

pel~g

2.59E+02

1.SSE.02

4.79E-03
-.. --- -I-.CO-SO

ICS-134

CS-137

MBL BLANK pCI/ -1.06E-03

1.93E+01 1.14E+00

1.65E+01 9.0515-011

1.72E-02 3.40E-02

1.92E-02 3.70E.02

1.27E-21 2.63E-02

1.83E-02 3.41E-02

2.571E+02

1.5315+02

100.95

101.06

_OK 11126102 00:00

11126102 00:,00

11126102 00:00

11i126102 00:00

11126102 00:00

11126102 00:00

11i12-6/02 0-0:00

_ _ _ _ _ _ _ I-- ---
MBL

MBL

1.002+001 11/27102 17:51

1.002+001 11127102 17:51

1.002+001 11127/02 17:48

BLANK

BLANK

pCI/g

pCI/g

1.31 E-02

-3.172-03

1.002+00

1.002+00

1.002+00

11127/02 17:48

11127/02 17:48

11127102 17:48-024

-02

02
02
02
03

03

EU.152 -I Milli BLANK I CI I 3.83E-021 1.32E-011 2.41E-011 I I I .1 1.OOE+001 11/27/02 17:48
t-..-- - -------- -'i- -.- I-EU-154

EU-155

MN-54

NB3-94

ZN-65

AG-IbM

1_ _CO-6SO

MDL

MBL I

MDL

MBL

IDUP

BLANK

BLANKI

BLANK

BLANK

BLANK
VA-02-0176

PCI/g

pCI/g

PcI/g

PCI/g9

--- I03 CS-134

03 CS-1137

03 EU-152

03 .EU-154
03 EU-155

03 12

03 . MN-54

03 NB-94

03 -- PB-210

03 ZN46504 AGiM
-. 04 CO-60

04 CS-134

04 -CS-137

04 EU-1 52

04 -EU-154

04 -EU-155

04 1I-12

04 -- MN-54

04 NB-94

04 P5-210

04 ZN-45

DUP

DUP

DUP

DUP

OUP

DUP

DUP

DUP

DO

Do

DO

DO

DO

DO

0O

VA.02-0178

VA-02.0176

V-A.02-'0176

VA.02-0176

VA.02-0178

VA-02-0176

VA-02-0176

VA-02-0176

VA-02-0176

VA.02-0176

VA-02-0176

VA-02-0176

VA-02-0176

VA-02-0176

VA-02-0176

VA-02-0176

VA-02-0178

VA.02-0176

VA-02-0176

pCl/g

PCI/g,

PCI/g

pCI/g

pCIIg

pC/g

pCl/g

PCI/g

pCl/g

1.76E-02

1.19E-02

-1.31E-03

9.93E-02

2.56E+011

-4.82E-02

1,26E+00

4.99E+00

1.19E-01

-3.33E-03

3 20E+01

1.252 -01

1.87-01

1.1382+01

2.029E01

2.539241

2.612+01]

1.37E-01

4.67E-02

3.72E-02

2.20E202

1.73E-02

3.76E-02

1.04E-01

.6.022-02

3.572-02

3,732.02

6.588-02

Td - 111126/02 00:00

11126/02 00:00

11/26/02 00:00 1.00E400 11127/02 17:,48
11126/02 00:00 1.00E+00 11127102 17:48-- _ __4 42.13E-01

1.992+00

1.08E+00

3.66E-01

2.21E-01

5.36E+00

2.452-01

2.74E-01

3.16E+00

8.98E-01.

2.i6E.011

2.03E+00

1.75E-01

3.82E-01

9.91E-01

4.01E-01

2.08E-0

4.93E+0i

2.420-O

I

I

I

I

I

I

01

I

3.39E-01 IM180212:00 2.87E+02 11127102 16:08
4-3.86E-01

3.02E-01

3.56E-01

8.55E-01

6.68E-01

3.33E-01

2.40E+00

4.27E-01

4.3E-0
3.02E+00

8.98E-01

3.S1E-01

2.96E-01

3.74E-01

1.08E+00

7.49E-01

3A8E-01

2.62E+00

4.23E-01

4.56E-01

3.27E+00

9.39E-01

OK

OK

11125/02 12:00

11125/02 12:00

11/25/02 12:00

11/25/02 12:00

11125/02 12:00

11/25/02 12:00

11/25102 12:00

2.872+02]

I2.87E+02
2.7202

2.87E+02

2.87E+02

11127/02 16:08

11/27102 16:08

11/27102 16:08

11/27/02 10:08

11127/0216:08

.... .. -- * 
-.

11126/02 00:00 1.002+001 11127102 17:48
1.00E+00

110OE+00

11/27/02 17:48

I 11/27/02 17:48

2.872+02 11127/0216:08

2.872+-02 11/27/02 16:08

OK

1112502 12:00

11125/02 12:00

11/125/02 12:00

111/25/02 112:00

11/25/02 12:00

11/25/02 12:00

11125/02 12:00

11/25/02 12:00

1125/02 12:00

11/25/02 12:00

11i/25/02 12:00

11/25/02 12:00

11/25/02 12:00

2.87E+02 11/27/02 16:08

2.87E+02

2.87E+02

2.87E+02

2.87E+02

2.87E+02

2.87 +02

2.87E+02

2.87E+021

2.187E+02

2.87E+02

2.872+02

11127/02 16:08

11/27/02 16:08

11127/02 16:08

11127/02 17:13

11127/02 17:13

1127/02 17:13

11/27/02 17:13

11127/02 17:13

11/ 27/02 17:13

11/27/02 17:13

11/27/02 17:13

2.87E+02 11/27/02 17:13
I- --- -.

I - 1,.- -- - rDO.- VA-02-01T6 PCI/
---- 4- -.--

DO VA-02-OITS pCI/

3.91E242 2.652-01

1.172+01 3.19E+00

1.612+00 7.62E-01

11/25/02 12:00

11/25/02 12:00

11/25/02 12:00

2.87E+02

I2.872+02

11/2/02 7:1

I 11127/02 17:13

2.87E+021 11/27/02 17:13

--- 4
nfl VA-02-0176 pCI/0t I I - I -



Coyoom Report
ClieOWuratek

02-11141-G a-1 (pCi/g) In
Tr1k ID:

Printed: 11 _ 4:08 PM
Iage 1 of 1

Internal Sample client Sample Sample Tracer Tracer Radlometrc Radlometric SAF SAF
Fraction Desc ID Date Aliquot Aliquot (g) ACr(dpm) Tracer (pCI) % Rec 1* 2*

01 LCS LCS 11/26/02 00:00 1.0000

02 MBL BLANK 11/26/02 00:00 1.0000

DUP VA-02-0176 11/25/02 12:00 286.5740

04 DO VA-02-0176 11/25/02 12:00 286.5740

C 0C0: C



It
Eberline Services - Oak Ridge
Version 2.0 8/1999

C, l,
Aliquot Worksheet Printed: 11/26/2002 4:06 PM

Page 1 of I

Work Order |Run

__

Analysis Code Aliquot Units Lab Deadline Technician

Gamma I grams 12/5/2002 KSALLINGS I
Lab Duratek sample

Fraction . T
_.Clienf ID Typ

01 LCS LCS
02 BLANK MBL
03 VA-02-0176 DUP
04 VA-02-0176 DO

_ : ,.

_ .i

_ . :,

_ _ . .

Dilution Data

_ Aliquot Final (ml)

I I

a MS Allqt

Aliquot 1

gm

, =i
E.'

1-~0

4'

- H-3 Solids Only
Water Added H3 Dlst

(ml) I Allq

I

I

____ ____ ____ ____ ____ ____ __ I

____ ____ ____ ____ ____ ____ __ I

7]

Comments |

CZ

Technician: 4 Date: // 1/26 /O;z
. __.... _._--......... - - -



P,�JJJP7'��/

mple ID : 0211141-01 Acquisition date : 27-NOV-2002

I/VMS Peak Search Report Generated 27-NOV-2002 18:22:32.15

nfiguration : DKA100:(GAMMA.SCUSR.ARCHIVE]SMP_021114101
alyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2

ient ID : SPIKE
position Date
mple Date :-OCT-2001 00:00:00. Acquisition date : 2

.mple ID : 0211141-01 Sample Quantity : 3

Lmple type : SOIL Sample Geometry : 0

!tector name : GE3 Detector Geometry: G.

apsed live time: 0 00:30:00.00 Elapsed real time: 0

-art channel : 5 End channel : 4

!nsitivity : 3.00000 Gaussian : 1

itical level : No

GE3 GAS2 48069A.

7-NOV-2002 17:51:25
.84000E+02 GRAM

AS-2
00:30:46.96 2.5%

096
5.00000

)st-NID Peak Search Report

Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

L
L

59.41
67.56
85.74*
88.05

L 111.29*
122.17
136.48
165. 86*

1 199.23*
1 255.15
1 279.42
1 310.92
1 391.67
1 410.86
1 511.16*
1 583.36*
1 608.16*
1 661.57
1 697.58
1 712.72
1 779.56
1 813.56
1 897.95
1 1110.51
1 1173.20
3 1324.81
3 1332.51
1 1460.34*
1 1510.93
1 1764.36*
1 1772.17S 1836.33

1903.15
1 2041.39
1 2139.57

119580
2571
4358

90049

385
36497
3881

13463
246
372
417
266

6488
260
332
131
136

32828
134
63

277
251

6105
93

34681
145

32018
23
33
26
16

3751
23

166
16

36617
27634
26170
9269

9630
16261
9148
8846
5612
4557
4910
4338
5815
3678
3780
1974
2677
3937
2132
1757
1895
2058
4403
1984
2067
491
339
185
178

99
47
144
50

141
46

1.37
3.73
3.64
1. 14

1. 80
1.58
1.24
1.38
1.51
1.58
1.66
2.10
1.38
1.99
2.94
1.61
2.48
1.53
2.84
1.80
2.32
1.56
1.69
1. 68
1. 85
2. 74
1.93
2. 68
2. 56
4.23
3.39
2.20
3.57
42.21
3.06

59.89
68. 05
86.24
88.55

111.79
122.68
136.99
166.38
199.76
255.69
279.97
311.48
392.24
411.43
511.75
583.95
608.75
662.16
698 . 16
713.30
780.14
814.14
898.52

1111. 02
1173. 69
1325.24
1332.93
1460.70
1511.26
1764.52
1772.31
1836.43
1903.20
2041.31
2139.39

56
66
83
83

110
118
134
163
198
254
277
309
388
409
508
582
606
657
696
711
778
812
894

1108
1168
1321
1321
1458
1509
1760
1770
1831
1899
2037
2136

7
7

10
10

0..8
21.7
18.2
0.7

3.66E+03
3.70E+00
2. 51E+01

5 76.9
10 1.6
7 8.8
8 3.0
5 92.1
5 55.3
6 54.0
6 79.1
9 4.9
6 74.7
8 65.2
5103.4
7126.8
10 1.3
6110.1
5199.7
6 50.6
6 57.8

10 4.8
6152. 1

12 1.2
19 54.0
19 1.1
6189.1
6131.7
9147.2
6141.0

12 3.5
8111.8

31 43.5
9163 .1

5.58E+00
6.92E+02 CO-57
9.12E-01 CO-57
2.22E+01 CE-139
1.68E+00
1.07E+00 SN-113
3.03E+00
3.37E+00
3.82E-01 SN-113
2.71E+00
9.36E-01
8.48E-01 TL-208
7.19E-01 BI-214
2.40E+00 CS-137
7.48E-01
1.58E+00
8.13E+00
1.17E+01
7.97E-01 Y-88
2.56E-01
3.35E+00 CO-60
1.52E+00

CO-60
7.10E-01 K-40
7.85E-01
1.11E+00 BI-214
3.09E+00
3.96E-01 Y-88
8.38E-01 A
1.21E+00
7.36E-01

AM-241

NP-237
SN-126
CD-109

2,( 0

00611



Post-NID Peak Search Report (continued)
Sample ID : 0211141-01

Page : 2
Acquisition date : 27-NOV-2002 17:51:25

Energy

2230.32
1 2395.01
1 2412.71
1 2448.08
1 2506.69
1 2615.56*
1 2735.12

Area Bkgnd FWHM Channel Left Pw %Err

29
31
59
13

331
29
66

23
14
24
17
16
0
4

3.57
12.08
28.13
5.12
2.62
6.05
2. 73

2230.05
2394.56
2412.23
2447.57
2506.10
2614.84
2734.23

2227
2389
2409
2441
2501
2609
2730

7 65.5
14 60.4
19 41.9
13138.0
12 12.1
13 38.0
8 26.5

Fit Nuclides

1.41E+00
1. 95E+00
1. 73E+00
1.39E+00
6.38E-01
3.24E-01 TL-208
3.73E-01

(00U2



Summary of Nuclide Activity
Sample ID : 0211141-01

Page : 3
Acquisition date : 27-NOV-2002 17:51:25

Total number of lines in spectrum 42O mber of unidentified lines 19
ember of lines tentatively identified by NID 23 54.76%

Nuclide Type : NATURAL

Nuclide
K-40
TL-208
BI-214
AM-241

Hlife
1.28E+09Y
1.41E+1OY
1602. 0OY
432.20Y

Decay
1.00
1.00
1.00
1.00

Wtd Mean
Uncorrected
pCi/GRAM
1.646E+00
9.403E-01
1.172E+00
4.252E+02

4.290E+02

Wtd Mean
Decay Corr
pCi/GRAM
1.646E+00
9.403E-01
1.173E+00
4.260E+02

Decay Corr
2-Sigma Error

3.117E+00
3.527E-01
1.139E+00
0.463E+02

2-Sigma
%Error Flags

189.38
37.51
97.13
10.87

Total Activity : 4.298E+02

Nuclide Type : FISSION

Nuclide
CO-57
Y-88
CD-109
SN-113
SN- 126
CS-137
CE-139.237

Hlife
270.90D
106.60D
464. 0OD
115. 10D

1. OOE+05Y
30.17Y
137.66D

2.14E+06Y

Decay
2.95
15.6
1.88
12.8
1.00
1.03
8.40
1. 00

Wtd Mean
Uncorrected
pCi/GRAM
5.027E+01
3.347E+01
2.841E+03
2.526E+01
2.857E+02
1.510E+02
2.328E+01
4.060E+01

3.451E+03

Wtd Mean
Decay Corr
pCi/GRAM
1.483E+02
5.229E+02
5.343E+03
3.222E+02
2.857E+02
1.551E+02
1.956E+02
4.060E+01

Decay Corr
2-Sigma Error

0.115E+02
0.402E+02
0.643E+03
0.376E+02
0.299E+02
0.165E+02
0.199E+02
0.852E+01

2-Sigma
%Error Flags
7.78
7.69

12.03
11.68
10.47
10.62
10.20
20.97

'CTotal Activity : 7. 013E+03

Nuclide Type : ACTIVATION
Wtd Mean
Uncorrected

Decay pCi/GRAM
1.16 2.225E+02

Wtd Mean
Decay Corr
pCi/GRAM
2.591E+02

Nuclide
CO-60

Hlife
5.27Y

Decay Corr
2-Sigma Error

0.192E+02

2-Sigma
%Error Flags
7.43

Total Activity : 2.225E+02

Grand Total Activity : 4.102E+03

Flags: "K" = Keyline not found
"El = Manually edited

2.591E+02

7.702E+03

"M" = Manually accepted
"A" = Nuclide specific abn. limit

00603



Nuclide Line Activity Report
Sample ID : 0211141-01

Page : 4
Acquisition date : 27-NOV-2002 17:51:25

t lide

Nuclide
K-40

Type: NATURAL
Uncorrected Decay Corr 2-Sigma

Energy %Abn %Eff pCi/GRAM pCi/GRAM %Error Status
1460.81 10.67* 5.191E-01 1.646E+00 1.646E+00 189.38 OK

Final Mean for 1 Valid Peaks = 1.646E+00+/- 3.117E+00 (189.38%)

TL-208 583. 14
860.37

2614.66

30.22*
4.48

35.85

1. 113E+00
7. 974E-01
3.468E-01

1.517E+00 1.517E+00 103.98
----- Line Not Found
9.100E-01 9.100E-01 39.77

OK
Absent

OK

Final Mean for 2 Valid Peaks = 9.403E-01+/- 3.527E-01 ( 37.51%)

BI-214 609.31
1120.29
1764.49
2204.22

46.30*
15.10
15.80
4.98

1. 072E+00
6.402E-01
4 .511E-01
3.868E-01

1.073E+00 1.073E+00 127.22
----- Line Not Found -----
1.401E+00 1.401E+00 147.50
----- Line Not Found -----

OK
Absent

OK
Absent

Final Mean for 2 Valid Peaks = 1.173E+00+/- 1.139E+00 ( 97.13%)

AM-241 59.54 35.90* 3.063E+00 4.252E+02 4.260E+02 10.87 OK

Final Mean for 1 Valid Peaks = 4.260E+02+/- 4.630E+01 ( 10.87%)

41 aide

Nuclide
CO-57

Type: FISSION

Energy
122. 06
136.48

%Abn
85.51*
10.60

%Eff
3.176E+00
3. 062E+00

Uncorrected
pCi/GRAM
5.254E+01
4.674E+01

Decay Corr
pCi/GRAM
1.550E+02
1.379E+02

2-Sigma
%Error
9.54

13.37

Status
OK
OK

Final Mean for 2 Valid Peaks = 1.483E+02+/- 1.154E+01 ( 7.78%)

Y-88 898.02 93.40 7.691E-01
1836.01 99.38* 4.385E-01

3.323E+01
3.366E+01

5.192E+02 11.58
5.259E+02 10.29

OK
OK

Final Mean for 2 Valid Peaks = 5.229E+02+/- 4.023E+01 ( 7.69%)

CD-109 88.03 3.72* 3.332E+00 2.841E+03 5.343E+03 12.03 OK

Final Mean for 1 Valid Peaks = 5.343E+03+/- 6.429E+02 ( 12.03%)

SN-113 255.12
391.69

1.93 2.167E+00 3.477E+01
64.90* 1.558E+00 2.508E+01

4.434E+02
3. 199E+02

62 . 80
11.87

OK
OK

Final Mean for 2 Valid Peaks = 3.222E+02+/- 3.762E+01 ( 11.68%)

SN-126 87.57 37.00* 3.331E+00 2.857E+02 2.857E+02 10.47 OK

Final Mean for 1 Valid Peaks = 2.857E+02+/- 2.991E+01 ( 10.47%)

1)0604r



Nuclide Line Activity Report (continued)
Sample ID : 0211141-01

I Page : 5
Acquisition date : 27-NOV-2002 17:51:25

. lide Type: FISSION

Nuclide
CS-137

Uncorrected Decay Corr 2-Sigma
Energy %Abn %Eff pCi/GRAM pCi/GRAM %Error Status
661.65 85.12* 9.985E-01 1.510E+02 1.551E+02 10.62 OK

Final Mean for 1 Valid Peaks = 1.551E+02+/- 1.647E+01 ( 10.62%)

CE-139 165.85 80.35* 2.814E+00 2.328E+01 1.956E+02 10.20 OK

Final Mean for 1 Valid Peaks = 1.956E+02+/- 1.995E+01 ( 10.20%)

NP-237 86.50 12.60* 3.331E+00 4.060E+01 4.060E+01 20.97 OK

Final Mean for 1 Valid Peaks = 4.060E+01+/- 8.515E+00 ( 20.97%)

Nuclide Type: ACTIVATION

Nuclide
CO-60

Energy
1173.22
1332.49

%Abn
100. 00*
100.00

Uncorrected
%Eff pCi/GRAM

6.167E-01 2.199E+02
5.573E-01 2.246E+02

Decay Corr
pCi/GRAM
2.561E+02
2.616E+02

2-Sigma
%Error Status
11.15 OK
9.96 OK

Final Mean for 2 Valid Peaks = 2.591E+02+/- 1.925E+01 ( 7.43%)

g: "*"1 = Keyline

00605



mbined Activity-MDA Report
mple ID : 0211141-01 Acquisition date : 27-NOV-2002

)-AW entified Nuclides

iclide

*40
)-57
)-60
-88
)-109
q-113
'-126
D-137
3-139
L-208
I-214
P-237
M-241

Activity
(pCi/GRAM)

1. 646E+00
1 .483E+02
2.591E+02
5.229E+02
5.343E+03
3.222E+02
2.857E+02
1. 551E+02
1. 956E+02
9.403E-01
1. 173E+00
4. 060E+01
4.260E+02

Act error

3.117E+00
1.154E+01
1.925E+01
4.023E+01
6.429E+02
3.762E+01
2.991E+01
1.647E+01
-1. 99SE+01
3.'527E-01
1.139E+00
8.515E+00
4.630E+01

MDA
(pCi/GRAM)

4.792E+00
1. 684E+00
1. 142E+00
5.907E+00
3..202E+01
1. 310E+01
1.712E+00
9.948E-01
4. 877E+00
2. 532E+00
1. 739E+00
5.025E+00
2.402E+00

MDA error

4.490E-01
1.433E-01
1.181E-01
5.204E-01
3.627E+00
1.315E+00
1.652E-01
9.698E-02
4.341E-01
2.568E-01
1.747E-01
4.842E-01
2.420E-01

Actt /

0.343
88.065

226.834
88. 524

166. 842
24.588

166. 877
155. 909
40.116
0.371
0.674
8.079

177.373

--- Non-Identified Nuclides

Key-Line
Activity

(pCi /GRAM)
K.L.
Ided

Act error MDA
(pCi/GRAM)

MDA error Act /MDA

uclide

N-54
'0-56
'0-58
;N-65
:E-75
S-83
R-85
;R-85
IB-94
'R-95
WU-106
kG-110M
fE123M
,B-124
[-125
,B-125
[-129
3A-133
'S-134
2S-135
2E- 144
PM-144
PM-145

2

EU-155
tR-192

6. 673E+02
1.559E-01
9.277E-01

-7. 625E+00
-1.494E+01
5.241E+00
-4.386E+00
-5.271E+00
1. 242E+02
4. 623E+01
2.575E-01
1. 070E+00
3.726E+00
3.242E+01
8.296E-02

-2. 896E+01
0. OOOE+00

-1. 151E+00
0. OOOE+00

-6.271E-01
-5.345E-01
2.698E-01
1. 119E+01
1.239E+00
0. OOOE+00
-2.530E-02
1. 652E+00
3.136E-01
1. 946E+01
1. 763E+00

1. 040E+03
5. 128E-01
1. 566E+00
2.'610E+01
4. 079E+01
5.313E+00
7. 034E+00
2 . 916E+01
1. 191E+02
4.433E+01

6.615E-01
9.370E+01
1. 050E+01
4.128E+00
4.381E+00
6. 631E+01
0.OOOE+00
1. 929E+00
0. OOOE+00
7.387E-01
7. 583E-01
2.226E+00
8. 096E+00
1.373E+00
0. OOOE+00
1.292E+00
2.144E+00
1. 160E+00
4.082E+00
5. 075E+01

1. 803E+03
8.726E-01
2. 665E+00
4.389E+01
6. 150E+01
8. 061E+00
1. 089E+01
4. 788E+01
1. 868E+02
6. 956E+01
1. 121E+00
1. 592E+02
1. 804E+01
4.249E+00
6.511E+00
1. 013E+02
1. 053E+01
3.311E+00
6.164E-02
1. 128E+00
1. 150E+00
3.537E+00
1. 218E+01
1. 975E+00
2.415E-02
2.231E+00
3.747E+00
1. 972E+00
6.118E+00
8.760E+01

1. 830E+02
8.361E-02
2. 629E-01
4.319E+00
6. 117E+00
8.296E-01
3.266E+00
77. 945E+00
1. 909E+01
7.115E+00
1. 097E-01
1. 702E+01
2.577E+00
4. 148E-01
5.747E-01
1. 022E+01
1. 610E+00
3.352E-01
8.346E-03
2.433E-01
1.160E-01
1. 094E+00
1. 043E+00
2.297E-01
1. 599E-02
2.247E-01
4.239E-01
1.890E-01
5. 895E-01
8.868E+00

0.370
0 .179
0.348

-0.174
-0.243
0.650

-0.403
-0.110

0. 665
0.665
0.230
0.007
0.207
7.630
0.013

-0.28 6
0.00 0

-0.34 8
0.00 0

-0.55 6
-0.46 5
0.07 6
0.91. 9
0.62 7
0.C00 0

-0.0oL 1
0.44= 1
0. 15 9
3.1 0 :1
0.0 2 0

"06u06



Combined Activity-MDA Report
Sample ID : 0211141-01

(continued) Page : 7

Acquisition date : 27-NOV-2002 17:51:25

0 - Non-Identified Nuclides

Key-Line
Activity
(pCi/GRAM)

K.L.
Ided

Act error

Nuclide

BI-207
BI-210M
PB-210
PB-211
BI-212
,PB-212
PB-214
RN-219
RA-223
RA-224
RA-226
TH-227
AC-228
TH-230
PA-231
TH-231
PA-234
PA-234M
TH-234

35

_.

1.814E-01
4. 009E-01
-3.414E+02
7.645E+00
2. 082E+00
2.341E-01
6.920E-01
2.558E-01
1. 099E+01
1. 340E+00
6.393E+00
1. 871E+00
2..762E+00
3.341E+01
3.523E+00
0. OOOE+00
-3.178E-01
2.346E+01
2.336E+00
5.573E-01

4.610E-01
8.636E-01
4.345E+01
1. 522E+01
4.376E+00
8.027E-01
1. 077E+00
6.742E+00
1. 011E+01
8. 988E+00
1. 502E+01
3.128E+00'
2.638E+00
5. 103E+00
1. 590E+01
0. OOOE+00
1.496E+00
7. 830E+01
1. 292E+01
2. 932E+00

MDA
(pCi/GRAM)

7.952E-01
1.260E+00
1. 197E+01
2.396E+01
7.492E+00
1.280E+00
1. 696E+00
1. 056E+01
1. 552E+01
1.433E+01
1.520E+01
4.968E+00
4.473E+00
5.332E+00
2.518E+01
5.776E-02
2.229E+00
1. 318E+02
1.730E+01
4.377E+00

MDA error

8.095E-02
3. 689E-01
1.402E+00
2. 348E+00
7.401E-01
3.002E-01
3.408E-01
1. 033E+00
4.068E+00
3.442E+00
2.787E+01
1.135E+00
4.365E-01
6.161E-01
7.600E+00
1.432E-02
1.905E-01
1. 325E+01
1. 710E+00
7.671E-01

Act/MDA

0.228
0.318

-28.520
0.319
0.278
0.183
0.408
0. 024
0.708
0. 093
0.421
0.377
0.618
6.266
0.140
0.000

-0.143
0. 178
0. 135
0. 127

i'o

V
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Rejected Report
Sample ID : 0211141-01

Page : 8
Acquisition date : 27-NOV-2002 17:51:25

1ide Half-life
w 6 78. 76D

Half-Life
Ratio

5.37
Energy %Abund
846.75* 99.96

1037.75 14.03
1238.25 67.00
1771.40 15.51
2598.48 16.90
Found = 7.27

Activity 2-Sigma
(pCi/GRAM) %Error Rejected by

--- Not Found --- Abun.
--- Not Found ---
--- Not Found ---
3.814E+01 141.31
--- Not Found ---
(Abn. Limit = 99.96%)% Abundances

SE-75 119. 7)

PM-144 363 . 0

EU-152 13. 6

78D 3.53 121.11
136.00
264.65*
279.53
400.65

% Abundances Found =

OD 1.16 476.78
618.01
696.49*

% Abundances Found =

OY 0.09 121.78
244.69
344.27
778.89
964.01

1085.78
1112.02
1407.95*

> Abundances Found =

)Y 0.13 123.07
723.30
873.19
996.32

1004.76
1274.45*

0. Abundances Found =

16.70
59.20
59.80
25.20
11.40
58.68

42 .00
98.60
99.49
41.44

20.50
5.40

19. 13
9.20

10.40
7.22
9.60

14 . 94
30.81

40.50
19.70
11.50
10.30
17.90
35.50
29. 91

3.100E+03 11.95
9.652E+01 15.44

--- Not Found ---
3.685E+01 63.94

--- Not Found ---

--- Not Found ---
--- Not Found ---
1.239E+00 110.79

2.323E+02 11.73
--- Not Found ---
--- Not Found ---
1.441E+01 52.01

--- Not Found ---
---.Not Found ---
--- Not Found ---

Not Found ---

1.218E+02 9.53
--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found

Abun.

Abun.

Abun.

Abun.EU-154 8. 8(

EU-155 4.96Y 0.23 86.50* 30.90
105.30 20.70

Found = 59.88

1.946E+01 20.97
--- Not Found ---

Abun.

% Abundances

HG-203 46.60D 9.07 279.19* 77.30
% Abundances Found = 100.00

5.594E+02 63.96 Decay

TH-227 3.28E+04Y 0.00 50.10 8.40
236.00* 11.50
256.20 6.30

% Abundances Found = 24.05

--- Not Found ---
--- Not Found ---
1.068E+01 62.04

Abun.

- 3 3

27.OOD 15.66 311.98* 38.60
% Abundances Found = 100.00

7.460E+04 87.03 Decay

(I U 08



Spectr@ : OKAi00: [GAMMA.SCUSR.ARCHIVEISMP.*@ 1 410E1.E 3GAS 2.448069.CNF;1
Title
Sample Title: SPIKE
Start Time:
Real Time :

27-NOV-2002 17:51
0 00:30:46.96

Sample Time:
Sample ID :
Sample Type:

1-OCT-2001 00:00:
0211141-01
SOIL

Energy
Energy
Energy

Offset:
Slope :
Quad :

-4. 61186E-01
9.99592E-01
3.29690E-07

Live Time : 0 00:30:00.00

. .. .. .. .. .
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Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114101_GE3_GAS2_48069.CNF

Cnnel

1-:
9:

17:
25:
33:
41:
49:
57:
65:
73:
81:
89:
97:

105:
113:
121:
129:
137:
145:
153:
161:
169:
177:
85
t3

91
209:
217:
225:
233:
241:
249:
257:
265:
273:
281:
289:
297:
3055:
313 :
321:
329:
337:
345:
353:
361:
369:
377:

409:
417:
425:

0
0
0
0
0
0

5880
8079
3225
4233
4226

50234
1935
1988
2032
2202
1396
4283
1318
1247
1243
1047

978
1167
1124
1101
1110
1249
1189
1050
1034

897
916
923
844
813
810
763
741
749
754
677
703
663
734
696
640
656
658

2559
655
614
666
688

0
0
0
0
0
0

7155
8687
3877
4119
4404
2574
1932
1982
1833

14309
1371
1697
1303
1228
1273
1038

972
1135
1180
1121
1096
1189
1075
1037
1035

937
879
885
901
820
827
791
740
715
786
706
699
690
673
700
643
652
668
693
622
678
619
632

0
0
0
0
0
0

6862
17126

4326
4120
4510
2122
2017
1970
1962

20342
1321
1298
1265
1227
1180

997
1073
1146
1144
1118
1145
1249
1147
1105
1037

940
938
859
757
786
751
760
749
709
724
690
738
726
681
678
688
611
652
656
638
666
617
634

0
0
0
0
0
0

6925
89964

4406
4155
4821
1991
1917
1900
1917
1724
1388
1269
1266
1293
1242
1062
1052
1146
1148
1151
1100
1205
1153
1101

977
932
927
858
839
844
830
720
765
755
716
710
706
689
654
677
664
647
644
655
675
707
647
650

0
0
0
0
0
0,

6939
12669

4535
4150
4925
2060
1883
1961
1926
1477
1352
1285
1231
1322
1422
1059
1002
1092
1144
1100
1146
1235
1136
1059

987
908
936
895
841
830
780
751
712
730
713
696
682
662
679
655
669
638
658
634
659
645
597
651

0
0
0
0
0
0

7043
2877
4145
4302
4989
1923
1989
1979
1890
1409
1343
1315
1266
1216
8481
1066
1068
1131
1110
1064
1133
1184
1127
1097

970
924
931
905
826
817
747
799
790
735
744
695
709
693
657
703
630
706
620
617
662
578
673
678

0 0

0 0

0 0

0 0

0 0

1 1902
7306 7800
2903 3042
4318 4268
4287 4131
5493 42473
1960 1903
1973 1942
2018 2014
1934 2036
1445 1357
1344 1778
1245 1253
1241 1270
1260 1190
6173 1074
1069 1047
1120 1064
1098 1127
1239 1278
1084 1185
1240 1130
1223 1179
1123 1130
1120 1036

988 947
1033 1127

879 906
874 822
952 1049
825 813
835 803
739 754
832 744
730 651
724 677
734 712
688 691
663 714
710 669
628 634
624 638
638 655

1136 4747
665 673
657 638
630 657
669 648
664 730tjtwio



433:
441:
449:

s57:
65:

--73:
481:
489:
497:
505:
513:
521:
529:
537:
545:
553:
561:
569:
577:
585:
593:
601:
609:
617:
625:
633:
641:
649:
657:

||65:
_ 73:

681:
689:
697:
705:
713:
721:
729:
737:
745:
753:
761:
769:
777:
785:
793 :
801:
809:
817:
825:
833:
841:
849:
857:

73:

889:
897:
905:

592
654
652
619
692
655
564
521
528
491
536
443
449
471
430
451
414
423
379
411
438
401
432
382
391
389
371
.355
402
424
392
340
373
407
337
382
345
325
322
322
314
340
367
326
346
333
326
337
335
361
372
363
404
373
402
412
427
411
823
415

696
669
623
676
689
639
590
523
486
494
525
503
479
422
416
425
425
404
394
372
413
404
431
399
371
399
381
386
399
414
376
366
370
395
366
396
319
369
371
372
386
334
342
305
362
347
357
347
362
341
389
397
384
390
376
387
428
394

3043
411

682
607
656
661
653
606
508
518
472
499
460
446
449
417
415
401
405
398
416
406
400
371
387
344
392
375
419
401
412
377
377
366
372
393
339
338
331
361
353
332
333
359
347
407
351
367
348
337
378
356
375
409
376
404
390
383
423
411

3189
455

652
701
640
683
675
700
573
512
521
461
473
446
426
410
368
429
412
443
428
377
395
369
387
391
397
373
415
423
549
330
365
371
354
358
347
361
380
343
337
314
353
362
338
349
346
350
356
333
367
383
402
362
421
397
372
450
418
438
815
433

644
644
703

.700
732
616
528
537
540
494
437
498
424
453
420
433
421
413
418
406
381
355
419
385
399
381
386
397

4472
357
378
405
355
367
321
315
347
363
330
319
344
347
374
365
335
307
339
384
406
392
369
389
387
396
410
386
387
429
457
474

660
635
648
666
665
619

-478
517
470
525
465
461
443
456
403
407
394
400
389
428
410
356
396
377
413
381
401
376

20025
408
369
359
383
347
370
327
363
332
340
326
375
362
355
338
326
357
401
381
382
347
385
389
404
392
402
413
412
434
414
456

632
618
660
713
648
573
572
509
455
577
455
473
482
424
418
405
401
416
.439
361
384
399
410
396
388
419
409
396

9190
395
394
388
350
366
338
335
367
325
390
335
324
366
364
319
377
351
357
433
391
366
386
364
411
402
377
429
442
442
434
484

635
652
651
691
6t
5p!
508
525
532
561
472
478
418
415
435
403
411
405
468
420
406
408
424
396
381
381
413
382
726
39i-
360
373
356
352
348
346
356
337
349
339
343
334
332
313
379
370
347
326
381
375
374
382
377
408
450
40
439
441
461
479



913: 432 425 435 424 430 437 455 466

921: 454 412 442 445 476 467 456 499

929: 444 432 476 468 455 441 487 482

937: 478 494 496 527 485 491 506 526

45 542 485 493 466 471 532 538 477

C 53. 531 506 499 470 509 486 481 489

961: 478 451 453 466 442 458 399 393

969: 412 438 361 353 389 359 386 385

977: 371 377 351 368 358 381 378 369

985: 366 349 362 369 359 361 375 383

993: 353 361 369 391 359 397 353 374

1001: 395 366 355 357 344 316 353 329

1009: 361 352 348 346 394 384 368 391

1017: 354 350 396 345 371 369 312 310

1025: 351 332 350 322 351 312 314 336

1033: 335 340 328 340 360 346 349 296

1041: 318 343 342 323 339 315 317 344

1049: 355 313 309 316 314 333 298 366

1057: 323 360 335 338 332 317 345 322

1065: 330 340 314 329 315 325 320 319

1073: 344 329 326 350 299 333 332 337

1081: 340 343 296 322 346 362 291 328

1089: 303 349 290 348 330 342 374 322

1097: 328 360 340 308 360 360 349 351

1105: 370 337 349 328 331 351 379 353

1113: 315 335 306 310 318 290 292 239

1121: 295 284 258 236 247 255 222 224

1129: 240 228 235 240 226 199 226 204

1137: 237 204 233 223 184 232 205 233

45 208 202 213 215 229 221 199 192

53 208 206 188 204 177 192 175 203

61 166 175 207 184 193 193 198 184

1169: 217 181 276 1924 12267 16515 4474 396

1177: 220 180 153 158 162 161 162 152

1185: 132 157 164 137 167 123 157 156

1193: 144 137 144 144 122 118 130 137

1201: 144 130 116 107 97 115 133 100

1209: 107 91 122 96 89 99 84 93

1217: 101 96 87 87 102 89 85 72

1225: 87 84 97 85 87 79 67 66

1233: 74 88 61 75 83 55 69 72

1241: 81 79 65 80 -64 67 77 55

1249: 68 57 60 67 74 53 61 56

1257: 63 47 65 56 67 70 46 51

1265: 69 51 51 59 63 58 70 48

1273: 63 78 57 64 63 -69 57 70

1281: 48 52 54 51 58 43 49 68

1289: 64 57 54 54 61 56 73 72

1297: 51 59 48 46 48 71 56 55

1305: 62 48 48 55 51 49 60 65

1313: 59 56 56 55 65 78 52 65

1321: 58 58 77 83 116 88 84 65

1329: 70 107 1038 8218 15726 6694 708 88

1337: 68 51 50 54 51 62 48 45

45. 62 60 34 42 49 48 63 58

53: 45 46 44 40 42 39 30 27

..,61 40 34 35 33 47 42 30 43

1369: 37 47 32 31 42 21 28 46

1377: 47 28 34 33 47 31 33 41

1385: 38 30 22 33 42 35 34 36



1393: 35 30 32 33 27 35 32 30

1401: 28 17 30 32 34 35 37 33

1409: 37 35 37 44 30 30 37 32

G17: 24 32 32 31 35 30 23 3I

5 28 27 35 31 28 32 25

-33. 25 34 32 37 32 35 25 25

1441: 23 34 30 24 31 32 30 31

1449: 30 45 43 33 40 26 33 33

1457: 29 31 29 40 45 36 28 35

1465: 25 32 35 40 44 27 39 36

1473: 39 27 34 24 35 39 35 51

1481: 33 36 30 26 32 48 30 47

1489: 37 41 30 32 34 44 32 36

1497: 37 43 30 36 42 26 33 46

1505: 38 38 39 30 28 38 46 41

1513: 28 27 33 35 43 40 26 32

1521: 33 34 31 41 35 33 49 40

1529: 40 48 39 35 34 42 38 35

1537: 37 29 48 47 41 47 39 35

1545:' 50 31 36 36 38 44 47 31

1553: 37 39 35 41 34 42 37 51

1561: 40 33 36 43 47 36 40 42

1569: 40 47 35 33 45 47 46 44

1577: 29 47 48 43 43 38 42 47

1585: 33 34 43 46 41' 50 39 41

1593: 41 46 53 47 34 46 45 38

1601: 49 41 30 52 39 48 47 38

1609: 50 38 32 47 37 35 43 24

1617: 37 36 35 36 38 27 43 24

5 24' 31 34 31 33 33 40

_33 27 41 24 27 26 30 31 2

1641: 20 23 22 26 40 19 16 25

1649: 21 28 32 31 24 29 28 26

1657: 27 23 22 30 33 33 20 24

1665: 24 17 22 21 22 26 25 19

1673: 28 21 33 21 24 19 23 16

1681: 31 19 26 18 18 21 25 24

1689: 26 25 17 24 23 17 26 20

1697: 28 15 17 30 16 17 17 21

1705: 24 17 22 23 9 21 14 20

1713: 17 16 11 16 10 28 12 15

1721: 14 15 16 15 16 15 15 15

1729: 8 14 14 14 15 10 16 14

1737: 13 16 14 7 14 9 8 20

1745: 14 15 14 14 8 11 6 16

1753: 9 12 13 7 13 11 13 13

1761: 13 10 20 17 19 9 14 10

1769: 9 8 12 10 20 5 8 7

1777: 10 14 8 19 15 11 9 12

1785: 16 18 8 11 9 5 14 13

1793: 11 10 16 11 13 12 23 9

1801: 6 10 5 10 11 15 13 9

1809: 18 17 11 13 18 10 13 8

1817: 13 11 16 16 13 13 15 12

25: '18 38 15 11 11 16 147

33: 13 70 507 1470 1341 400 47 io

_41: 14 9 10 10 7 16 15 13

1849: 15- 16 11 14 14 9 8 11

1857: 11 11 13 11 11 6 12 9

1865: 11 10 4 7 8 6 7 10

Ii 0(13



1873: 9 7 8 6 5 11 11 5

1881: 14 7 10 9 10 9 10 10

1889 7 8 9 1 6 12 9 8

7 2 8 5 6 7 13 11 13

9 4 8 6 9 5 13 7

3 10 4 8 8 3 8 8 13

1921: 5 6 5 10 5 7 11 12

1929: 13 12 7 7 9 8 5 7

1937: 9 3 9 9 7 8 8 6

1945: 11 10 8 11 6 10 8 15

1953: 9 6 8 13 9 10 10 6

1961: 6 8 4 10 7 5 6 7

1969: 4 4 11 5 6 11 9 5

1977.: 7 6 11 6 10 1 5 7

1985: 8 6 4 8 14 12 7 11

1993: 5 15 10 9 8 6 9 6

2001: 13 11 3 7 5 4 11 4

2009: 5 2 7 13 8 13 10 7

2017: 11 10 13 10 8 7 7 12

2025: 7 7 11 7 11 6 5 8

2033: 7 10 8 3 5 7 8 8

2041: 14 13 6 9 5 3 10 9

2049: 10 8 9 7 10 9 7 9

2057: 5 6 4 5 5 9 4 4

2065: 7 11 3 7 6 5 11 10

2073: 8 6 8 4 5 5 7 11

2081: 4 4 9 7 3 9 5 10

2089: 4 9 5 11 9 4 7 8

097: 6 7 9 3 10 8 8 9

05 : 2 5 12 6 9 10 4 3

3 8 5 7 9 5 5 13 3

21: 6 8 6 7 7 4 10 5

2129: 7 6 5 11 11 5 5 9

2137: 6 8 11 12 5 5 5 2

2145: 6 6 2 2 5 4 11 8

2153: 8 6 7 5 3 8 6 6

2161: 7 5 7 3 5 7 3 6

2169: 6 5 5 2 4 8 5 9

2177: 7 4 3 8 5 7 4 7

2185: 8 6 7 8 12 3 8 8

2193: 5 4 5 5 3 6 7 7

2201: 7 6 6 15 5 6 7 9

2209: 7 9 4 7 7 4 4

2217: 8 3 6 3 8 8 7 7

2225: 8 4 3 7 9 8 14 6

2233: 2 4 3 6 7 3 9 7

2241: 6 9 7 4 '10 10 7 10

2249: 7 5 2 8 7 6 4 6

2257: 5 9 5 11 6 3 ' 6 7

2265: 5 14 7 3 8 1 11 5

2273: 0 10 11 7 8 8 5 4

2281: 9 9 8 5 11 7 15 11

2289: 8 9 5 5 6 9 4 10

2297: 8 3 6 7 6 8 2 3

"05: 3 2 3 3 2 4 4 4

3 4 2 0 5 7 2 6 3

!21: 5 8 1 5 4 3 3 2

2329: 5 2 5 3 5 3 4 4

2337: 6 3 2 4 5 3 1 7

2345: 4 6 3 4 2 7 7 3



2353: 4 2 7 4 3 3 0 3

2361: 5 3 4 3 3 1 3 5

2369: 3 4 1 1 2 3 4 2

77: 3 0 1 1 4 3 1

2 4 1 1 1 4 1

-93: 2 1 7 5 3 1 2

2401: 3 1 1 3 2 1 1 2

2409: 0 1 3 5 3 6 2 1

2417: 1 1 1 4 4 2 2 2

2425: 1 3 0 3 2 1 2 4

2433: 2 1 1 1 2 2 2 1

2441: 1 2 3 0 1 3 3 6

2449: 1 1 1 1 2 1 1 3

2457: 0 1 1 2 0 0 2 2

2465: 1 2 2 0 2 1 0 0

2473: 1 0 0 3 1 3 4 2

2481: 3 3 1 2 0 4 2 0

2489: 2 0 2 0 1 1 2 6

2497: 3 3 0 4 1 3 5 22

2505: 75 123 79 33 4 3 1 0

2513: 1 0 2 1 1 3 3 2

2521: 2 3 1 1 0 2 0 2

2529: 3 0 2 0 0 1 0 0

2537: 0 1 0 0 0 0 0 1

2545: 0 1 1 2 1 1 0 0

2553: 0 0 0 0 1 0 0 0

2561: 2 0 1 1 0 1 0 0

2569: 2 1 0 2 1 1 0 0

i577: 0 1 0 1 1 0 0 2

85: 1 1 2 1 0 0 0 C
-3: 3 2 0 1 1 1 1

2601: 0 0 0 0 1 0 1 0

2609: 0 1 1 0 5 6 6 4

2617: 4 1 1 1 0 0 0 1

2625: 1 1 0 0 0 1 0 0

2633: 1 0 0 0 0 1 0 0

2641: 0 0 0 0 0 0 0 0

2649: 0 0 0 0 0 0 0 0

2657: 1 0 0 1 0 0 0 0

2665: 1 0 0 *1 0 0 0 0

2673: 0 0 0 0 0 1 0 0

2681: 0 0 1 0 0 1 1 0

2689: 0 0 1 0 0 1 0 0

2697: 0 0 1 0 0 0 0 0

2705: 0 0 0 0 0 0 0 2

2713: 1 0 1 0 0 0 0 0

2721: 0 0 0 1 0 0 0 0

2729: 2 0 0 3 15 25 16 9

2737: 0 0 1 0 -0 0 0 0

2745: 0 0 0 0 0 0 0 0

2753: 1 0 0 0 0 0 0 0

2761: 0 0 0 0 0 0 0 0

2769: 0 0 0 0 0 2 0 0

2777: 0 0 1 0 0 0 0 0

*785: 0 1 0 0 0 0 0 o0
93 : 1 Om 0 0 0 0 ° 0 s

t01: 0 0 0 0 0 0 0 0

2809: 0 0 1 0 0. 0 0 0

2817: 0 0 0 0 1 0 0 0

2825: 0 0 0 0 0 0 0 0
-- 0061 5



2833: 0 0 1 0 0 0 0 1

2841: 0 0 0 0 0 0 0 0

2849: 0 0 0 0 0 0 1 0

57: 0 0 0 0 0 0 0 0

5: 0 0 1 0 0 0 0 0

3: 1 0 0 0 0 0 0 0

2881: 0 0 0 0 1 0 0 0

2889: 0 0 1 0 0 0 0 0

2897: 0 0 0 0 0 0 0 0

2905: 0 0 0 1 0 0 0 0

2913: 0 0 0 1 0 0 1 0

2921: 1 0 0 0 0 0 0 0

2929: 0 0 0 0 1 0 0 0

2937: 0 0 1 0 0 1 0 0

2945: 0 0 0 0 0 0 0 0

2953: 0 0 0 0 0 0 0 0

2961: 0 0 0 0 0 0 0 0

2969: 0 0 0 0 0 1 0 0

2977: 0 0 0 0 1 0 0 0

2985: 0 0 0 0 0 0 0 0

2993: 0 0 0 0 0 0 0 0

3001: 0 0 0 0 0 0 0 0

3009: 0 0 0 0 0 0 0 0

3017: . 0 0 0 1 1 1 0 0

3025: 0 0 0 0 0 0 0 1

3033: 0 0 0 0 0 0 0 0

3041: 0 2 0 0 0 0 0 0

3049: 0 0 0 1 0 0 0 0

57: 0 0 1 0 0 0 0 0

65: 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0

1 1 0 0 0 0 0 0 0

3089: 0 2 0 0 0 0 1 0

3097: 0 0 0 0 0 1 0 0

3105: 0 0 0 0 2 0 0 0

3113: 0 0 0 0 0 0 0 0

3121: 0 0 0 0 0 0 0 0

3129: 0 0 0 0 0 0 0 0

3137: 0 0 0 0 0 0 0 0

3145: 0 0 1 1 0 0 1 0

3153: 0 0 0 0 0 0 0 0

3161: 0 0 0 0 0 0 0 0

3169: 0 1 0 0 0 0 0 0

3177: 0 0 0 0 0 0 0 0

3185: 0 0 0 0 0 0 0 0

3193: 0 0 0 0 0 0 0 0

3201: 0 0 1 1 0 0 1 0

3209: 0 0 0 0 0 0 0 0.

3217: 0 . 0 0 0 0 0 0 0

3225: 0 0 0 0 0 0 0 0

3233: 2 0 1 0 0 1 0 0

3241: 0 0 0 0 0 0 0 0

3249: 0 0 0 0 0 1 0 0

3257: 0 0 0 0 0 0 0 0

65: 0 0 0 0 0 0 0 0

3: 0 0 0 0 0 0 0 0

W81: 0 0 0 0 0 0 1 0

3289: 0 0 0 0 0 0 0 0

3297: 0 0 0 0 0 0 0 0

3305: 0 0 0 0 0 0 0 0



3313:
3321:
.3329:
ih37:
45:
.,53:

3361:
3369:
3377:
3385:
3393:
3401:
3409:
3417:
3425:
3433:
3441:
3449:
3457:
3465:
3473:
3481:
3489:
3497:
3505:
3513:
3521:
3529:

g537:
_45:

_53:
3561:
3569:
3577:
3585:
3593:
3601:
3609:
3617:
3625:
3633:
3641:
3649:
3657:
3665:
3673:
3681:
3689:
3697:
3705:
3713:
3721:
3729:
3737:
i l45 :

53:
.61:

3769:
3777:
3785:

1
D 0

o 0
1 1
o 0
o 1
o 0

o0
O 0

o0
o 1

o 0
o 0
1 0
o 0
1 0
o 0
o 0
o 0
0 0
0 0
0 0
o 0
0 0
0 0
0 0
0 0
0 0
0 0

0

1 0
0 0o 1

1 0
0 0
0 0

0 0
0 00 0

1 0
0 0
0 0
0 0
0 0
1 0
0 0
0 O0
0 0
1 0
0 0
0 0
0 0
0 0

0 0

00

006 1 7

0
0
0

00
0
0
0
0
0
0
0
0

.0
0
.0
0

0
0
0
0
00 O
0
0
0
0
0

0
0
0

0
0
0
0
0

0
0

1

0
0
0
0
0

1

0
0
0
0
0

10



3793:
3801:
3809:

_5:
3:

3841:
3849:
3857:
3865:
3873.:
3881:
3889:
3897:
3905:
3913:
3921:
3929:
3937:
3945 :
3953:
3961:
3969:
3977:
3985:
3993:
4001:
4009:
_£17:
_5:

a31

4049:
4057:
4065:
4073:
4081:
4089:

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0



Iitn/)teN 0021 1:89
Page : 1

Acquisition date : 27-NOV72002 17:48:19Sample ID : 0211141-02

E./VMS Peak Search Report Generated 27-NOV-2002 18:48:33.18

Configuration
Analyses by
Client ID
Deposition Date
Sample Date
Sample ID
Sample type
Detector name
Elapsed live time
Start channel
Sensitivity
Critical level

DKALOO:[GAMMA.SCUSR.ARCHIVEJSMP_021114102_GE2_GAS2_48068.CNF;
PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
BLANK

: 27-NOV-2002 00:00:00 Acquisition date :
: 0211141-02 Sample Quantity :
: SOIL Sample Geometry :
: GE2 Detector Geometry:
: 0 01:00:00.00 Elapsed real time:
: 5 End channel
: 3.00000 Gaussian
: No

27-NOV-2002 17:48:19
3.73490E+02 GRAM
0
GAS-2
0 01:00:00.60 0.0%
4096
15.00000

Post-NID Peak Search Report

It Energy Area Bkgnd FWHM Channel Left Pw tErr

4
4
1

1
1

1

1

1
1
1
1

1

63.46*
67.32
93.02*
96.33

149.40
186.68*
236.37
242. 03*
523.90
581.27
593.47
598.08
609.10*
704.06
749.28
765.42
775.85
803.40*
841.50

1121.17*
1764.54*

3
27
2

19
38
0

21
11
19

9
9

11
23
13
13
12
15
10
26

9
9

69
81
77
58
82
71
11
35
8
6
5
4

23
18

9
11
5

10
20
4
2

2.24
2.25
1. 73
1.73
4.06
2.52
1.88
1.89
3.38
1.92
2.12
2. 13
5.77
4.65
5.51
4. 02
3.48
3.72
9.42
4.92
5.99

63.29
67.15
92.84
96.16

149. 22
186.49
236. 17
241. 83
523. 64
581.00
593. 19
597.81
608.82
703. 76
748.97
765. 11
775.54
803 . 08
841.18

1120.79
1764. 03

59
59
89
89

146
184
235
235
521
579
579
579
604
700
744
762
773
800
838

1116
1761

12*****
12119.6
12*****
12143.3
8 90.4
6*****

14 47.1
14213.2
6 61.8

25 89.7
25115.1
25 91.4
15108.6
8124.4
9 97.1
7104.4
6 72.3
7131.1

12 76.2
9109.6
7 73.8

Fit Nuclides

2.74E+00 .TH-234

2.35E+00

1. 18E+00
3.11E+00 RA-226
4.24E+00 NB-95M

RA-224
9.82E-01
1.75E+00

1.34E+00 BI-214
1.77E+00
1.13E+00
4.49E+00 NB-95
5.221E-01
2.26E+00
1.49E+00
4.99E-01 BI-214
5.46E-01 BI-214

�,, �& �kj
00619

91



Summary of Nuclide Activity
Sample ID : 0211141-02

Page : 2
Acquisition date : 27-NOV-2002 17:48:19

,3ptal number of lines in spectrum 21
*nk-ber of unidentified lines 10
ber of lines tentatively identified by NID 11 52.38%

Nuclide Type : FISSION
Wtd Mean
Uncorrected

Hlife Decay pCi/GRAM
35.06D 1.02 1.937E-02

Wtd Mean
Decay Corr
pCi/GRAM
1.966E-02

Nuclide
NB-95

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

2.069E-02 105.24

Total Activity : 1.937E-02 1. 966E-02

Nuclide Type : ACTIVATION
Wtd Mean

Uncorrected
Hlife Decay pCi/GRAM
3.61D 1.16 5.021E-02

Wtd Mean
Decay Corr
pCi/GRAM
5.813E-02

Nuclide
NB-95M

Decay Corr
2-Sigma Error

3.357E-02

2-Sigma
%Error Flags
57.75

Total Activity : 5.021E-02 5.813E-02

Nuclide Type : NATURAL

Nuclide
BI-214
RA-224

^ 26

4 34

Hlife
1602. OOY

1.41E+1OY
1602. OOY

4.47E+09Y

Wtd Mean
Uncorrected

Decay pCi/GRAM
1.00 9.901E-02
1.00 1.639E-01
1.00 1.212E-03
1.00 3.496E-02

Wtd Mean
Decay Corr
pCi/GRAM
9.901E-02
1.639E-01
1.212E-03
3.496E-02

Decay Corr
2-Sigma Error
5.946E-02
3.543E-01
478.7E-03 3'
38.23E-02 I

2-Sigma
%Error Flags
60.05
216.18
9496.89
L093.34

Total Activity : 2.991E-01

Grand Total Activity : 3.686E-01

Flags: "K" = Keyline not found
"E' = Manually edited

2.991E-01

3.768E-01

"M" = Manually accepted
"lA" = Nuclide specific abn. limit

.00620



Nuclide Line Activity Report
Sample ID : 0211141-02

- Page :' 3
Acquisition date : 27-NOV-2002 17:48:19

Nuciide

Nuclide
NB-95

Type: FISSION

Energy
765. 79

%Abn %Eff
99.81* 1.201E+00

Uncorrected Decay Corr 2-Sigma
pCi/GRAM pCi/GRAM %Error Status
1.937E-02 1.966E-02 105.24 OK

Final Mean for 1 Valid Peaks = 1.966E-02+/- 2.069E-02 (105.24%)

Nuclide

Nuclide
NB-95M

Type: ACTIVATION
Uncorrected Decay Corr

Energy %Abn %Eff pCi/GRAM pCi./GRAM
235.69 25.00* 3.313E+00 5.021E-02 5.813E-02

2-Sigma
%Error Status
57.75 OK

Final Mean for 1 Valid Peaks = 5.813E-02+/- 3.357E-02 ( 57.75%)

Nuclide Type: NATURAL

Nuclide
BI-214

Energy
609.31

1120.29
1764.49
2204.22

%Abn
46.30*
15.10
15.80
4.98

%Eff
1.487E+00
8.561E-01
6.124E-01
5.445E-01

Uncorrected
pCi/GRAM
6.627E-02
1.374E-01
1.908E-01
----- Line

Decay Corr
pCi/GRAM
6.627E-02
1.374E-01
1.908E-01

! Not Found

2 -Sigma
%Error

109.55
110.10
74.56
_ _ _

Status
OK
OK
OK

Absent

Final Mean for 3 Valid Peaks = 9.901E-02+/- 5.946E-02 ( 60.05%)

RA-224 240. 98 3.95* 3.263E+00 1.639E-01 1.639E-01 216.18 OK

Final Mean for 1 Valid Peaks = 1.639E-01+/- 3.543E-01 (216.18%)

RA-226 186.21 3.28* 3.839E+00 1.212E-03 1.212E-.03******* OK

Final Mean for 1 Valid Peaks = 1.212E-03+/- 4.787E-01 (******%)

TH-234 63.29 3.80* 4.844E+00 3.496E-02 3.496E-021093.34 OK

Final Mean for 1 Valid Peaks = 3.496E-02+/- 3.823E-01 (******%)

Flag: 11*11 = Keyline

0062j



Combined Activity-MDA Report

Sample ID : 0211141-02

Page : 4

Acquisition date : 27-NOV-2002 17:48:19

C Identified Nuclides ----

Nuclide
Activity

(pCi/GRAM)
Act error MDA

(pCi/GRAM)
MDA error Act/MDA

NB-95
NB-95M
BI-214
RA-224
RA-226
TH-234

1. 966E-02
5.813E-02
9. 901E-02
1.639E-01
1. 212E-03
3.496E-02

2.069E-02
3.357E-02
5. 946E-02
3.543E-01
4.787E-01
3.823E-01

3.428E-02
9. 509E-02
7.335E-02
5.12OE-01
6. 568E-01
4.435E-01

4.342E-03
3.153E-02
9. 938E-03
1.808E-01
1.206E+00
4.484E-02

0.574
0.611
1.350
0.320
0. 002
0.079

---- Non-Identified Nuclides ----

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54

57

FE-59
CO-60
ZN-65
GA-67
SE-75
RB-83
KR-85
SR-85
Y-88
NB-94
ZR-95
MO-99
RU-103
RU-106
CD-109
AG-llOM
SN-113
TE123M
SB-124
I-125
SB-125
SN- 126
SB-127
b29

TE-132
BA- 133
1-133

Key7 Line
Activity
(pCi/GRAM)

8.584E-02
7.027E-03
1. 035E-03
-3.504E-02
-3.182E-02
-3. 655E-03
8.181E-04

-8.261E-03
-1. 070E-03
-3.700E-02
-1.058E-03
-1.308E-03
3.194E-03
-6. 917E-03
2. 856E-02
1.680E-01
7.404E-04

-1.481E-02
1.187E-02
6.246E-03

-1 .312E-01
-5.214E-03
1.101E-01
-1.686E-02
4.794E-03
2.863E-03
9.642E-04
9.-057E-03
1.606E+01

-1.389E-02
-8.087E-04
-4.398E-03
8.804E-01
-4.140E-03
-8.566E-03
-9.844E-03
2.759E-03

K.L.
Ided

Act error

1.506E-01
1.624E-02
4.453E-02
1.919E-01
1.244E-01
2.199E-02
1. 780E-02
1.288E-02
1.833E-02
3.719E-02
1.916E-02
3.761E-02

+ 4.408E-02
1.996E-02
2.929E-02
~4.906E+00
2.162E-02
1.642E-02
1. 727E-02
3.426E-02
1. 859E-01.
1.570E-02
1.870B-01
3.311E-01
1.720E-02
1.775E-02
-1.385E-02
1. 174E-02
2.252E+00
4.402E-02
3.270E-02
4. 807E-02
4.506E-01
1. 801E-02
1.421E-02
2. 001E-02
3.298E-02

MDA
(pCi/GRAM)

2.974E-01
3 .681E-02
8.901E-02
4.515E-01
2.246E-01
3.567E-02
3.438E-02
2. 022E-02
3.119E-02
5.420E-02
3.697E-02
6.584E-02
7.871E-02
3.538E-02
5.960E-02
8.928E+00
3.935E-02
2.-499E-02
3.725E-02
5.696E-02
2.605E-01
2.825E-02
3.479E-01
5. 080E-01
3.399E-02
3.434E-02
2.327E-02
2.346E-02
1.722E+00
7.949E-02
5.035E-02
9. 093E-02
7.616E-01
3.257E-02
2.455E-02
3.501E-02
5.701E-02

MDA error

3.830E-02
3.400E-03
8.095E-03
4.291E-02
9.191E-02
4.165E-03
3.945E-03
2.197E-03
3.766E-03
5.726E-03
3.517E-03
6.502E-03
8.893E-02
1.613E-02
1.106E-02
1.175E+00
5.180E-03
2.379E-03
4.109E-03
7.618E-03
3.374E-02
4.863E-03
5.903E-02
6.197E-02
4.600E-03
4.158E-03
2.290E-03
3.177E-03
2.174E-01
9.923E-03
5.362E-03
1.218E-02
9. 016E-02
7.887E-03
7.410E-03
1.032E-02
7.562E-03

Act/MDA

0.289
0.191
0.012
-0.078
-0.142
-0.102
0.024
-0.409
-0.034
-0.683
-0.029
-0.020
0.041
-0.196
0.479
0.019
0.019

-0.593
0.319
0.110

-0.504
-0.185
0.316
-0.033
0.141
0.083
0.04 1
0.386
9.329
-0.175
-0.016
-0.048
1.156

-0. 127
-0.349
-0.281
0.048

00 6 2'



Combined Activity-MDA Report
Sample ID : 0211141-02

(continued) Page : 5

Acquisition date : 27-NOV-2002 17:48:19

. - Non-Identified Nuclides 0
Key-Line
Activity
(pCi/GRAM)

K.L.
Ided

Act error MDA
(pCi/GRAM)

MDA error Act/MDA

Nuclide

CS-134
CS-135
I-135
CS-136
CS-137
CE-139
BA- 14 0
LA-140
CE-141
CE-143
CE-144
PM-144
PM-i 45
PM-146
ND-147
PM-149
EU-152
EU-154

155
156

W192
HG-203
BI-207
TL-208
BI-210M
PB-210
PB-211
BI-212
PB-212
PB-214
RN-219
RA-223
TH-227
AC-228
TH-230
PA-231
TH-231
PA-233
PA-234
PA-234M
U-235
NP-237
NP-239
AM-241

1.306E-02
-2.887E-02
-4. 501E-01
-1.422E-02
-3.169E-03
4.786E-03
5.440E-03
3.393E-02
-6.017E-03
1. 129E-02
3.768E-02
1.773E-03
4.701E+00
4.269E-05
1.221E-02
9.880E-02

-3. 834E-02
1.977E-02
1.763E-02
-1.046E-01
-1.596E-02
-4.737E-03
-2.341E-03
3. 008E-02
2. 060E-02
6.280E-02
2.865E-01
-3.168E-02
-3. 189E-03
-3.014E-02
1.785E-01
-1.813E-01
1. 093E-01
9.898E-03
9.035E-02
-6.491E-02
0. OOOE+00
9.189E-03
3.176E-02

-1.692E+00
-6.305E-02
4.319E-02
-1.398E-02
1.963E-02

1.269E-02
7.128E-02
5.267E-01
2.548E-02
1.826E-02
1.400E-02
6.489E-02
2.840E-02
2.691E-02
4.013E-02
1.005E-01
1.901E-02
3. 101E+00
3.086E-02
1.245E-01
4.661E-01
1.324E-01
4.571E-02
3.715E-02
2.019E-01
2.923E-02
1.666E-02
1.801E-02
6.517E-02
2.834E-02
3. 094E-01
4.512E-01
1.468E-01
2.899E-02
3.570E-02
2.007E-01
3.018E-01

+ 6.317E-02
.6.382E-02
6. 949E-02
5.405E-01
0. OOOE+00
3.360E-02
5.283E-02
2.584E+00
1.284E-01
9.107E-02
5.721E-02
2. 735E-02

2.625E-02
1.251E-01
7.945E-01
4.298E-02
3 .412E-02
2.422E-02
1.229E-01
7.302E-02
4.016E-02
7.626E-02
1.741E-01
3.284E-02
5.027E-01
5.868E-02
2.156E-01
8.824E-01
2.413E-01
1.036E-01
6.024E-02
2.964E-01
5.082E-02
2.966E-02
3.277E-02
1.233E-01
5.275E-02
5.889E-01
9.030E-01
2.682E-01
5.672E-02
5.834E-02
4.108E-01
5.113E-01
1.895E-01
1.261E-01
1 .285E-01
9.896E-01
1.235E-02
6.339E-02
9.317E-02
4.300E+00
1.832E-01
1.477E-01
9.397E-02
4.667E-02

3.558E-03
5.910E-02
7.376E-02
4 .462E-03
4.619E-03
2.331E-03
4.258E-02
6.904E-03
7.808E-03
3.724E-02
1.837E-02
4.375E-03
3.302E-01
7 .423E-03
2..861E-02
4.480E-01
2.742E-02
9.566E-03
6.392E-03
7.215E-02
6. 500E-03
1.557E-02
4.409E-03
1. 665E-02
2.341E-02
6.450E-02
1.091E-01
3.506E-02
1.948E-02
1.712E-02
4.950E-02
2.023E-01
6.305E-02
1.322E-02
1.411E-02
4.571E-01
2. 001E-03
3.048E-02
9.892E-03
4.446E-01
3.368E-02
1.567E-02
1. 006E-02
4.724E-03

0.498
-0.231
-0.566
-0.331
-0.093
0.198
0.044
0.465

-0.-150
0.148
0.216
0.054
9.351
0.001
0.057
0. 112

-0.159
0.191

*0O
-0.31
-0.160
-0.071
0.244
0.390
0.107
0.317
-0.118
-0.056
-0.517
0.434

-0.355
0.577
0.079
0.703

-0.066
0.000
0.145
0.341

-0.393
-0.344
0.292
-0;. 149
0.4210s



Rejected Report
Sample ID : 0211141-02

Page : 6

Acquisition date : 27-NOV-2002 17:48:19

ide Half-life
t 7 3.26D

Half-Life
Ratio Energy %Abund

0.23 93.31* 35.70
208.95 2.24
300.22 16.00

iundances Found = 66.18

Activity 2-Sigma
(pCi/GRAM) %Error
3.194E-031379.95
--- Not Found ---
--- Not Found ---

Rejected by
Abun.

% Ab

NB -94 20300.QOY 0.00 702.63 100.00
871.10*100.00

lances Found = 50.00

1.939E-02 125.16
--- Not Found ---

Abun.

% Abund

AG- lIOM 249.85D

% Abund

0.00 657.75*
677.61
706.67
763 .93
884.67

1384.27
lances Found =

0.00 563.23
569.32
604.70*
795.84
801. 93

93. 14
10.53
16.46
21.98
71. 63
23. 94
9.25

8.38
15.43
97.60
85.40
8. 73
4.05

--- Not Found ---
--- Not Found ---
--- Not Found ---
8.793E-02 105.24
--- Not Found ---
--- Not Found ---

--- Not Found
--- Not Found ---
--- Not Found ---
--- Not Found ---
1.932E-01 131.74

Abun.

Abun.
CS-134 2.06Y

% Abundances Found =

It227 3.28E+04Y

V7

TH-230 7.70E+04Y

0.00 50.10
236.00*
256.20

Abundances Found =

0.00 48.44*
62.85

Abundances Found =

8.40
11.50
6.30

43.89

--- Not Found ---
1.093E-01 57.82

--- Not Found ---

Abun.

Abun.16.90 --- Not Found ---

4.60 2.892E-021093.34
21.40

Flag: "*" = Keyline

003624



Spectr% * : DKA100: [GAMMA.SCUSR.ARCHIVE]SMP_ *1i4102.GE2-GAS2248068,eCNF;±
Title
Sample Title: BLANK
Start Time: 27-NOV-2002 ±7:48
Real Time : 0 01:00:00.60
Live Time : 0 01:00:00.00

Sample
Sample
Sample

Time:
ID
Type:

27-NOV-2002 00:00
0211141-02
SOIL

Energy
Energy
Energy

Offset:
Slope :
Quad :
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0 .
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Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114102_GE2_GAS2_48068.CNF

eannel
1:
9:

17:
25 -
33:
41:
49:
57:
65:
73:
81:
89:
97:

105:
113:
121:
129:
137:
145:
153:
161:
169:

177:
_85
93:

-21:
209:
217:
225:
233:
241:
249:
257:
265:
273:
281:
289:
297:
305:
313 :
321:
329:
337:
345 :
353:
361:
369:
377:

_&3 85:
93:

409:
417:
425:

0
0
0
0

18
12
12
15
14
18
19
17
12
15
21
10
12
14
14
10
12

6
11
19
13

6
13

8
8
8
9
6
8
7
8

12
6
9
8
6
8
8
6
6
6
8
7
6

10'
5
3
2
5
2

0
0
0
0

13
11
.7

9
15
16
11
21
24
12
17
17
13
12
10

8
14
12

7
22

8
4

11
14
10

8
14

7
8
6
8
6
4
4
9

10
5

10
8
5
2
8
9
6
5
4
9
0
5
4

0
.0
0
0

20
15
15
7

29
28
14
20
14
17
21
10
14
16
.16
15
15
16
10
28
12
14
9

10
S
3
8
9

10
7
9
27
4

10
7

10
1
7
5
8.
4
6
5
4
5
3
6
3
4
4

0
0
0
0

371
11
17
18
14
16
20
32
8
9

15
20
21
19
22
16
22
16
4
12
17
14
5
12
8

15
8
5
15
7
8
7
5
7
6
3
.3
4
7

10
5
4
5
2
5
1
5
6
3
0

0
0
0
0

1601
11
17
21
16
24
16
61
11
20
20
15
16
17
18
13

7
11
11

5
16
13
13

6
6
9
8
9
8
5
5

16
10

8
10
5
5

11
9
4
8
6
3
4
3
3
7
3

11
6

0
0
0
0

47
39
11
18
11
23
15
22
15
11
14
17
10
15
23
13

6
16
14
13

7
10

6
9
7

16
10

4
12

8
7
4
6
6
5
5
8
6
5
5
2
6
6
2
5
3
2
7
8
6

0
0
0
0

19
45
12
37
14
17
20
13
15
11
18
14
12
18
10

8
13
12
22
12
13
12
13
13

9
19

9
8
8
9

11
5
9
3
7
2
5
6
9
2
6
6
3
5
3
7
5
5
6
5

0
0
0
0

19
14
10
36
20

7
21
23
16
28
10
13
14
12
14
20
15
14
11
10
14

9
14

7
11
11

6
8
7
5
6
2

10
11

9
9
9
5
5
9
4
6
4
6
4
5
6
2
1
3



433: 4 4 4 4 6 4 4 4

441: 6 2 2 3 5 3 7 2

449: 6 3 3 5 3 1 3 5

#57: 2 3 4 4 4 3 5 0
65: 7 1 3 1 5 5 5

573: 6 7 6 5 6 5 5 6

481: 2 4 3 5 7 3 2 2

489: 3 5 3 3 2 8 3 3

497: 1 4 2 4 4 4 7 4

505: 3 2 4 4 5 26 18 19

513: 9 2 1 2 4 7 3 1

521: 1 5 4 7 7 0 3 5

529: 3 4 3 1 4 4 4 3

537: 2 8 3 2 4 4 6 3

545: 5 4 5 1 3 2 5 2

553: 2 6 5 2 0 4 0 3

561: 2 1 1 4 6 1 4 5

569: 2 6 5 2 7 4 2 5

577: 4 1 2 3 6 3 11 6

585: 3 3 5 2 2 1 1 2

593: 5 2 4 1 2 6 2 1

601: 1 4 0 1 3 2 3 7

609: 7 13 3 2 3 3 5 6

617: 4 1 4 4 8 1 5 1

625: 1 2 6 4 5 1 5 3

633: 0 0 0 1 1 3 1 4

641: 3 2 1 4 4 4 2 1

649: 0 2 6 1 2 5 5 3

657: 1 3 4 1 1 3 2 3

65: 0 4 0 1 3 0 3

-- 73: 3 0 4 0 6 0 2

681: 1 1 2 2 2 4 1 1

689: 4 2 3 3 0 3 1 6

697: 3 1 3 2 2 4 4 8

705: 2 2 1 3 3 4 3 5

713: 3 2 1 4 3 2 2 0

721: 2 2 3 2 1 4 3 1

729: 3 1 4 2 3 2 6 4

737: 3 3 0 1 0 2 1 1

745: 2 2 1 7 2 3 3 1

753: 1 3 4 2 1 2 0 2

761: 2 1 3 2 10 1 1 0

769: 3 6 1 3 2 4 4 6

777: 2 0 0 3 2 5 3 1

785: 2 4 0 0 2 0 2 1

*793: 2 3 4 3 2 1 5 1

801: 2 6 4 3 1 0 1 3

809: 1 2 0 1 3 2 2 3

817: 4 2 2 3 0 1 3 2

825: 2 1 1 3 2 2 4 4

833: 2 1 1 2 3 1 0 6

841: 5 4 5 3 2 2 1 1

849: 2 1 1 3 1 1 2 3

857: 3 4 2 4 1 4 1 0

865: 1 1 2 3 3 3 1

73 2 3 1 2 0 2 3

-81 0 3 3 0 2 4 1 1

889: 0 6 3 1 1 2 1 0

897: 2 3 5 2 1 2 1 3

905: 1 2 0 1 :1 3 .3 10,7



913: 1 2 0 1 3 0 2 1

921: 1 1 2 4 2 3 0 1

929: 1 0 1 0 1 1 1 2

37: 0 1 2 0 0 0 2 2

5 0 2 2 1 2 2 1 1

3 1 0 1 1 2 1 2 3

961: 0 1 3 2 2 5 1 3

969: 3 4 2 0 3 0 0 1

977: 0 0 0 0 1 4 2 2

985: 1 2 1 3 1 2 1 4

993: 1 2 3 2 1 3 1 0

1001: 3 2 2 2 6 2 2 2

1009: 1 2 0 1 2 1 1 0

1017: 1 1 1 1 1 0 1 1

1025: 1 1 2 1 2 3 0 1

1033: 0 3 0 1 0 1 4 1

1041: 1 2 3 1 0 0 3 0

1049: 2 1 2 1 4 0 2 0

1057: 2 0 1 1 0 1 2 1

1065: 0 2 2 2 2 1 0 0

1073: 0 2 0 1 3 0 2 4

1081: 2 0 2 0 1 1 0 0

1089: 0 1 1 3 3 2 2 1

1097: 0 0 0 0 3 2 1 3

1105: 2 3 1 2 0 0 4 2

1113: 1 2 0 2 0 0 1 4

1121: 2 2 1 0 0 1 2 3

1129: 2 1 3 1 1 2 2 0

_1137: 0 4 0 1 1 0 1 1

1 1 0 0 2 0 3 1

5:1 2 0 1 0 2 1 3

T61: 1 0 0 1 1 2 2 2

1169: 0 0 0 1 3 0 2 2

1177: 1 1 1 2 1 4 0 2

1185: 1 0 1 0 2 0 1 2

1193: 2 1 3 0 1 4 3 0

1201: 3 1 3 2 1 0 1 2

1209: 1 0 0 0 2 0 2 0

1217: 1 1 0 3 1 0 0 0

1225: 3 1 0 1 1 0 1 2

1233: 1 0 1 1 2 2 3 2

1241: 0 3 0 1 2 2 0 1

1249: 1 0 1 3 3 1 4 2

1257: 0 0 0 1 0 3 1 0

1265: 2 2 2 0 3 0 0 0

1273: 2 2 1 1 0 0 0 0

1281: 0 0 1 0 0 0 0 4

1289: 2 0 1 2 2 0 2 0

1297: 3 3 1 1 1 0 3 0

1305: 3 1 0 3 0 1 0 0

1313: 0 2 2 1 1 2 1 1

1321: 0 1 0 1 1 0 1 2

1329: 2 1 1 2 2 1 1 1

1337: 0 .0 1 1 0 1 0 2

| 45: 1 3 1 2 1 1 0 1

-3 0 2 0 3 0 0 0 1

1: 0 0 3 1 1 1 1 3

1369: 0 0 0 0 1 0 1 1

1377: 2 1 0 1 0 0 1 1

1385: 3 1 1 2 06



1393: 1 0 1 0 1 0 0 0

1401: 2 2 1 2 0 1 0 1

1409: 1 1 0 0 0 1 1 0

4 17 3 0 0 2 1 1 1

: 0 0 2 0 0 1 0

3 0 0 0 1 1 0 1

1441: 1 0 0 0 2 0 1 1

1449: 2 0 0 0 0 1 0 0

1457: 0 3 1 0 3 2 0 0

1465: 1 0 0 0 2 2 0 0

1473: 0 1 2 0 1 0 0 2

1481: 1 0 1 0 2 1 1 0

1489: 0 1 1 0 0 1 0 2

1497: 0 0 2 2 0 1 0 0

1505: 0 0 0 0 0 0 1 2

1513: 0 0 1 0 0 2 1 0

1521: 1 0 3 2 0 0 2 2

1529: 0 1 3 0 1 0 0 0

1537: 0 0 0 1 0 0 0 0

1545: 0 1 0 1 2 2 2 1

1553: 0 0 0 1 1 2 1 0

1561: 1 0 0 1 0 3 0 1

1569: 2 1 0 0 1 0 1 0

1577: 1 0 1 0 0 0 1 0

1585: 1 0 0 1 2 0 0 0

1593: 3 1 1 1 0 2 1 1

1601: 0 0 0 1 2 1 0 0

1609: 0 2 0 0 1 1 0 0

617: 0 0 1 1 0 0 1 1

25: 0 0 3 0 0 0 1 Q
- 3 2 2 *2 1 1 1 0

1641: 0 2 0 0 1 0 0 1

1649: 1 1 3 0 0 2 0 2

1657: 0 0 0 2 1 0 1 0

1665: 0 1 0 1 0 1 1 0

1673: 2 1 1 0 1 0 1 1

1681: 0 1 0 0 0 2 1 0

1689: 3 1 0 0 2 0 2 0

1697: 0 0 0 0 1 0 0 0

1705: 1 0 0 0 0 0 0 1

1713: 3 0 0 0 0 0 0 0

1721: 1 0 0 1 0 1 1 0

1729: 0 0 0 0 1 0 0 0

1737: 0 1 1 2 0 0 0 3

1745: 0 1 1 0 0 1 0 1

1753: 0 0 0 2 0 1 1 1

1761: 0 0 3 1 3 1 0 0

1769: 1 0 0 0 0 1 1 1

1777: 1 0 0 1 1 0 0 1

1785: 0 0 1 1 0 0 0 0

1793: 0 1 0 0 0 0 0 0

1801: 0 1 2 1 0 1 0 0

1809: 0 0 0 0 0 0 1 2

1817: 0 0 0 0 0 0 1 1

25: 0 0 0 0 1 A0

*33:: 0 0 0 0 1 0 0

L041 : 1 0 1 1 0 0 1 1

1849: 1 0 1 0 0 0 0 1

1857: 0 0 0 2 1 0 1 0

1865: 2 2 0 0 0 0 0 0



1873: 1 0 1 0 0 0 0 0

1881: 0 0 0 0 0 1 0 0

1889: 0 0 4 0 0 0 2 0

97: 0 1 0 0 0 0 0 0

5 1 0 0 0 0 0 0 0

3 0 1 0 0 0 0 1 0

1921: 0 1 0 1 0 0 0 0

1929: 0 0 0 1 0 0 0 0

1937: 1 1 0 1 0 0 2 0

1945: 1 1 1 0 0 0 0 1

1953: 0 0 1 1 1 0 0 0

1961: 0 0 0 1 0 0 0 0

1969: 0 0 0 1 2 0 1 0

1977: 0 0 2 0 0 0 0 0

1985: 0 0 0 1 1 0 0 0

1993: 0 0 0 0 1 0 1 0

2001: 0 0 0 0 0 2 0 0

2009: 1 1 0 0 1 0 0 0

2017: 0 0 0 0 0 0 0 0

2025: 0 1 0 1 1 0 0 1

2033: 0 1 0 0 0 0 0 1

2041: 0 0 1 0 1 3 0 0

2049: 1 0 0 0 0 2 0 0

2057: 0 0 0 0 0 0 1 0

2065: 1 2 2 0 2 0 0 1

2073: 0 1 0 0 2 0 0 0

2081: 0 0 0 0 0 0 1 1

2089: 0 1 1 1 0 0 1 0

00097: - 1 0 1 0 2

5 0 0 1 1 0 0 1 0

0 1 0 1 1 0 1 0 1

1 0 0 1 1 0 1 2 1

2129: 0 0 1 1 0 0 1 0

2137: 0 1 0 0 0 0

2145: 0 1 1 0 0 0 0 0

2153: 0 0 0 0 0 0 0

2161: 0 0 0 0 0 0 0 1

2169: 0. 0 0 0 0 1 1 1

2177: 0 0 2 0 1 0 0 1

2185: 0 0 0 0 0 1 0 0

2193: 0 0 1 0 0 0 0 1

2201: 0 0 0 0 0 0 0 1

2209: 0 0 0 0 0 0

2217: 0 1 0 2 2 1 0 0

2225: 0 0 0 0 0 0 0 0

2233: 0 0 0 0 1 0 0 0

2241: 0 0 0 1 0 0 1 0

2249: 0 0 0 0 1 0 1 0

2257: 0 0 0 0 0 1 0 0

2265: 0 0 0 0 0 0 1 0

2273: 0 0 2 0 1 1 0 0

2281: 0 0 0 0 0 1 0 0

2289: 0 0 0 0 0 1 1 1

2297: 0 0 1 0 0 0 1 0

"05 : 0 0 0 0 0 0 0 0

13: 1 1 1 0 0 0 0 0

021: 0 0 0 0 0 0

2329: 0 1 1 0 1 0 0 0

2337: 0 1 0 1 2 0 1 1

2345: 0 0 0 0 0 0 1 0
-- 00 630



2353:
2361:
2369:
_77:

_ 35:
2393:
2401:
2409:
2417:
2425:
2433:
2441:
2449:
2457:
2465:
2473:
2481:
2489:
2497:
2505:
2513:
2521:
2529:
2537:
2545:
2553:
2561:
2569:
-^77:
IN85:
- 93:
2601:
2609:
2617:
2625:
2633:
2641:
2649:
2657:
2665:
2673:
2681:
2689:
2697:
2705:
2713:
2721:
2729:
2737:
2745:
2753:
2761:
2769:
2777:

£785:
_ 93:
2801:
2809:
2817:
2825:

0
1
0
1
0
0
0
0
1
1
0
0
0
0
1
0
0
0
1
1
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
1 *
1
1*
01 0 I 3

%)6

0
2
0

1
1
0
0-
1
0
1
0
0 .
2
0
0
0
1
0
0
1
0
0
0
0
0
1
0

0
1
0
0
1
0
0
1

0

O .
0
0
1
0
0
1
0
1
0

9
0

2

1

2
0



2833:
2841:
2849:

n 7:
65:

-s 73:
2881:
2889:
2897:
2905:
2913:
2921.:
2929:
2937:
2945:
2953:
2961:
2969:
2977:
2985:
2993:
3001:
3009:
3017:
3025:
3033:
3041:
3049:

,Q057 :
r6s:
kw73 :
3081:
3089:
3097:
3105:
3113:
3121:
3129:
3137:
3145:
3153:
3161:
3169:
3177:
3185:
3193:
3201:
3209:
3217:
3225:
3233:
3241:
3249:
3257:
_965:

_81:
3289:
3297:
3305:

0
1
0
0
0
0
0
0
1
0
0
1
1
0
2
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
0
1
0
0
0
0
0
1
0
0
0
0

tk6j 3z

1
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
0
0
0
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
0
0
0
0
0
0
.0



3313:
3321:
3329
37:

145:
-,fi53:
3361
3369:
3377:
3385:
3393
3401:
3409:
3417:
3425:
3433:
3441:
3449:
3457:
3465:
3473:
3481:
3489:
3497:
3505:
3513:
3521:
3529:
537:

45:
53:

3561:
3569:
3577:
3585:
3593:
3601:
3609:
3617:
3625:
3633:
3641:
3649:
3657:
3665:
3673:
3681:
3689:
3697:
3705:
3713:
3721:
3729:
3737:

_745:
_ '53 :

J 161:
3769:
3777:
3785:

0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
00

00i3

0

0
0

0

00O

0
O0

0
0
1

0
0

0
0

0

0

0
0
0

0
0
0
0
0

'0
0
0
0
0
0
1
0
0
0

o
0
0
0
0

0
1

0

0

0

0

0

0

0

6
0

1
o



3793:
3801:
3809:

17:
s 5:
t33

3841:
3849:
3857:
3865:
3873:
3881:
3889:
3897:
3905:
3913:
3921:
3929:
3937:
3945:
3953:
3961:
3969:
3977:
3985:
3993:
4001:
4009:

25:
y33

4041:
4049:
4057:
4065:
4073:
4081:
4089:

0
0
1
0
0
0
0
1
0
0
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
2
0
0
0
0
0.
0
0
0

1
0
0
0
1
0
0-
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0

LI 00634



* I1TLT~L~Page : l

Acquisition date : 27-NOV-2002 16:08:01Sample ID : 0211141-03

. /VMS Peak Search Report Generated 27-NOV-2002 17:08:47.28 U
Configuration
Analyses by
Client ID
Deposition Date
Sample Date
Sample ID
Sample type
Detector name
Elapsed live time:
Start channel
Sensitivity
Critical level

DKA100:[GAMMA.SCUSR.ARCHIVE]SMP_021114103_GE4_GAS2_48058.CNF;
PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2

VA-02-0176

25-NOV-2002 00:00:00 Acquisition date : 27-NOV-2002 16:08:01

0211141-03 Sample Quantity : 2.86574E+02 GRAM

SOIL Sample Geometry : 0

GE4 Detector Geometry: GAS-2

0 01:00:00.00 Elapsed real time: 0 01:00:29.48 0.8%

5
3.00000
No

End channel
Gaussian

: 4096
: 15.00000

Post-NID Peak Search Report

It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

1
3

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

40
1

1

21.90
37.14

40.20
45.86*
62,. 90*
79.46

100.50
122. 15

229.66
244 .90
344 . 67
377.46
427.46
434 .24
444 .09
530 . 17
614. 72
661 . 92
723 .39
779. 69
797 . 90
868 . 16
965 .58

1008 .37
1087.15
1108.98
1112 .54
1116. 18
1173.72
1333 . 00
1408.68
1448.22
1461.21*
1725.60

599
224

1938
460
110
245
78

1362

109
200
402
29
58

992
105
78

675
289
657
114
38
59
17
55

127
53
134
170

4201
3657

96
15
30
12

1295
938

1008
1049
660

1244

919
993
772
468
412
549
651
288
399
415
415
438
369
656
567
352
531
286
297
297
324
55
16
17
14
4

1.90 39.53
1.88 45.18
2.44 62.23
1.82 78.79
1.90 99.83
2.00 121.48

2.72 229.00
2.43 244.24
1.47 344.02
3.02 376.81
2.22 426.82
1.64 433.60
4.89 443.45
2.35 529.53
1.49 614.09
2.00 661.29
1.95 722.77
1.80 779.08
3.29 797.29
5.31 867.55
1.53 964.98
2.88 1007.77
4.53 1086.56
2.92 1108.39
2.52 1111.96
2.87 1115.59
1.88 1173.13
1.95 1332.43
2.45 1408.12
3.94 1447.66
2.70 1460.65
4.78 1725.06

1193 2.57 21.22
1361 1.89 36.47

20
34

34
44
58
76
98

117

226
241
340
375
424
430
438
527
610
656
719
775
794
862
960

1005
1080
1105
1105
1105
1167
1327
1402
1442
1456
1721

10 7.5
6 23.5
8102.5
7 45.0
5101.1
9 10.7

7 94.0
8 56.2
9 26.8
6237.2
6114.3
8 10.3

10 93.4
6 72.0
7 12.3
9 28.1
9 13.6
9 68.6
7167.6

11169.4
8492.4
7117.1

12 75.1
17107.4
17 49.8
17 43.3
12 3.5
11 3.4
13 27.6
10115.3
10 62.7
7 68.2

4. 17E+00
1. 85E+00
3.39E+00
8. 70E-01
1. 04E+01

5 18.8 2.32E+01
10 60.3 2.39E+01 PM-145

PM-145
I-129
PB-210
TH-234

EU-152
CO-57

C

1.27E+00
2.41E+00 EU-152
3.36E-01 EU-152
1.70E+00
2.63E+00
1.84E+00
4.01E-01
3.89E+00 I-133
3.49E+00
3.68E+00 CS-137
3.69E+00
2.19E+00 EU-152
2,12E+00
2.38E+00
7.04E+00
1.15E+00
1.42E+00 EU-152
2.12E+00

EU-152
ZN-65

1.17E+00 CO-6
1.84E+00 CO-6
7.55E-01 EU-1
1.OOE+00
6.58E-01 K-40
8.02E-01

0
0
52 0

ALd A

010635 t~t(Z



Post-NID Peak Search Report (continued) Page : 2
Sample ID : 0211141-03 Acquisition date : 27-NOV-2002 16:08:01

t Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

1
1
1
1
1
1

1741.14
1764.49*
1770.37
1830.35
2357.34
2506.03

15
10
13
12
13
27

4
1
0
2
0
6

8. 73
4. 98
3. 96
4.73
5.31
3.46

1740.60
1763. 96
1769.83
1829.82
2356.86
2505.55

1737
1761
1767
1826
2353
2501

9
6
6
8
8
8

57.7
69.9
47.8
61.2
47.9
47.7

4.87E-01
8.68E-01
5.37E-01
1.67E-01
7.52E-02
5.18E-01

O 636



Summary of Nuclide Activity
Sample ID : 0211141-03

Page : 3
Acquisition date : 27-NOV-2002 16:08:01

m*. al number of lines in spectrum 40
W-ber of unidentified lines 18
namber of lines tentatively identified by NID 22

U
55.00%

Nuclide Type : NATURAL

Nuclide
K-40
TH-234

Hlife
1.28E+09Y
4.47E+09Y

Decay
1.00
1.00

Wtd Mean
Uncorrected
pCi/GRAM
2.110E+00
2.467E+00

Wtd Mean
Decay Corr
pCi/GRAM
2.110E+00
2.467E+00

Decay Corr
2-Sigma Error

1.340E+00
2. 544E+OO

2-Sigma
%Error Flags
63.51

103..09

Total Activity : 4.577E+00 4.577E+00

Nuclide Type : FISSION

Nuclide
CO-57
I-129
CS-137
PM-145

Hlife
270.90D

1. 57E+07Y
30.17Y
17.70Y

Decay
1.01

'1.00
1.00
1.00

Wtd Mean
Uncorrected
pCi/GRAM
1.435E+00
3.195E+0l
1.255E+00
1.408E+00

Wtd Mean
Decay Corr
pCi/GRAM
1.445E+O0
3.195E+01
1.255E+00
1.408E+00

Decay Corr
2-Sigma Error

0.205E+00
0.536E+01
0.386E+00
1.265E+00

2-Sigma
%Error Flags
14.22
16.77
30.78
89.82

Total Activity : 3.604E+01 3.605E+01

Nuclide

i ide
CO-60
ZN-65
I-133
EU-152

Type : ACTIVATION

Hlif e
5.27Y

244.40D
20.80H
13.60Y

Decay
1.00
1. 01
8.62
1.00

Wtd Mean
Uncorrected
pCi/GRAM
2.553E+01
1.987E+00
2.720E-0l
4.988E+00

Wtd Mean
Decay Corr
pCi/GRAM
2.555E+01
2.002E+00
2.344E+00
4.990E+00

Decay Corr
2-Sigma Error

0.199E+01
0.898E+00
1.718E+00
1.075E+00

2-Sigma
%Error Flago
7.78

44.86
73.30
21.55

Total Activity : 3.277E+01 3.489E+01

Nuclide Type : natui

Nuclide Hlife
PB-210 4.46E+09Y

Wtd Mean
Uncorrected

Decay pCi/GRAM
1.00 1.182E+01

Wtd Mean
Decay Corr
pCi/GRAM
1.182E+0l

Decay Corr
2-Sigma Error

0.316E+01

2-Sigma
%Error Flags
26.74

Total Activity : 1.182E+01

Grand Total Activity : 8.521E+01

Flags: "K" =-Keyline not found
"El = Manually edited

1. 182E+01

8.733E+01

M"l = Manually accepted
"A" = Nuclide specific abn. limit

U
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Nuclide Line Activity Report
Sample ID : 0211141-03

Page : 4
Acquisition date : 27-NOV-2002 16:08:01

s>ide

Nuclide
K-40

Type: NATURAL
Uncorrected Decay Corr

Energy %Abn %Eff pCi/GRAM pCi/GRAM
1460.81 10.67* 3.528E-01 2.110E+00 2.110E+00

2-Sigma
%Error Status
63.51 OK

Final Mean for 1 Valid Peaks = 2.110E+00+/- 1.340E+00 ( 63.51%)

TH-234 63.29 3.80* 3.062E+00 2.467E+00 2.467E+00 103.09 OK

Final Mean for 1 Valid Peaks = 2.467E+00+/- 2.544E+00 (103.09%)

Nuclide Type: FISSION

Nuclide
CO-57

Energy
122.06
136.48

%Abn
85.51*
10.60

%Ef f
2. 908E+00
2.752E+00

Uncorrected Decay Corr
pCi/GRAM pCi/GRAM
1.435E+00 1.445E+00
----- Line Not Found

2-Sigma
%Error
14.22
_____

Status
OK

Absent

Final Mean for 1 Valid Peaks = 1.445E+00+/- 2.054E-01 ( 14.22%)

1-129

ci 37

39.58 7.52* 2.113E+00 3.195E+01 3.195E+01 16.77 OK

Final Mean for 1 Valid Peaks = 3.195E+01+/- 5.358E+00 ( 16.77%)

661.65 85.12* 7.085E-01 1.255E+00 1.255E+00 30.78 OK

Final Mean for 1 Valid Peaks = 1.255E+00+/- 3.864E-01 ( 30.78%)

PM- 145 36.85
37.36
42.30
72.40

21.70*
39.70
15. 10
2.31

1. 919E+00
1. 957E+00
2 .287E+00
3.172E+00

1.408E+00 1.408E+00
7.547E-01 7.549E-01
----- Line Not Found
----- Line Not Found

89.82 OK
86.89 <cWM Interf
----- Absent
----- Absent

Final Mean for 1 Valid Peaks = 1.408E+00+/- 1.265E+00 ( 89.82%)

Nuclide Type: ACTIVATION

Nuclide
CO-60

Energy %Abn
1173.22 100.00*
1332.49 100.00

%Eff
4.233E-01
3..804E-01

Jncorrected
pCi/GRAM
2.600E+01
2.518E+01

Decay Corr
pCi/GRAM
2.602E+01
2.521E+01

2-Sigma
%Error
11.78
10.35

Status
OK
OK

Final Mean for 2 Valid Peaks = 2.555E+01+/- 1.987E+00 ( 7.78%)

ZN-65 1115.52 50.75* 4.419E-01 1.987E+00 2.002E+00 44.86 OK

Final Mean for 1 Valid Peaks = 2.002E+00+/- 8.983E-01 ( 44.86%)

C33 529.87 86.30* 8.752E-01 2.720E-01 2.344E+00 73.30 OK

Final Mean for 1 Valid Peaks = 2.344E+00+/- 1.718E+00 ( 73.30%)

00 6 38



Nuclide Line Activity Report (continued)
Sample ID : 0211141-03

Page :- 5
Acquisition date : 27-NOV-2002 16:08:01

N__Iide

Nuclide
EU-152

Type: ACTIVATION

Energy
121.78
244.69
344.27
778.89
964.01

1085. 78
1112.02
1407.95

%Abn
20.50
5.40

19.13
9.20

10.40
7.22
9.60

14.94*

%Eff
2.911E+00
1. 804E+00
1.323E+00
6. 086E-01
5. 020E-01
4.523E-01
4.431E-01
3.635E-01

Uncorrected
pCi/GRAM
5.978E+00
5.378E+00
4.164E+00
5.349E+00
----- Line
1.016E+01
8.282E+00
4.639E+00

Decay Corr
pCi/GRAM
5.980E+00
5.380E+00
4.166E+00
5.351E+00

!Not Found
1.016E+01
8.286E+00
4.641E+00

2 -Sigma
%Error Status
15.77 c<WM Interf
83.20 OK
59.88 OK
70.05 OK

Absent
76.55 OK
51.61 OK
30.13 OK

Final Mean for 6 Valid Peaks = 4.990E+00+/- 1.075E+00 ( 21.55%)

Nuclide Type: natural

Nuclide
PB-210

Uncorrected Decay Corr 2-Sigma
Energy %IAbn %Eff pCi/GRAM pCi/GRAM %Error
46.50 4.05* 2.519E+00 1.182E+01 1.182E+01 26.74

Status
OK

Final Mean for 1 Valid Peaks = 1.182E+01+/- 3.159E+00 ( 26.74%)

w g: "'*"= Keyline

J
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Combined Activity-MDA Report
Sample ID : 0211141-03

Page : 6

Acquisition date : 27-NOV-2002 16:08:01

. CIdentified Nuclides

Nuclide
Activity
(pCi/GRAM)

Act error MDA
(pCi/GRAM)

MDA error Act/MDA

K-40
CO-57
CO-60
ZN-65
I-129
I-133
CS-137
PM-145
EU-152
PB-210
TH-234

2. 110E+00
1.445E+00
2.555E+01
2. 002E+00
3.195E+01
2.344E+00
1.255E+00
1.408E+00
4.990E+00
1. 182E+01
2.467E+00

1.340E+00
2.054E-01
1. 987E+00
8.983E-01
5.358E+00
1. 718E+00
3. 864E-01
1. 265E+00
1. 075E+00
3. 159E+00
2. 544E+O0

1. 065E+00
1.318E-01
3.859E-01
8.983E-01
2.404E+00
2.536E+00
3.557E-01
9.159E-01
8.548E-01
3. 024E+00
2.573E+00

1. OOlE-Ol
1. llOE-02
4.051E-02
9.994E-02
3 .482E-01
3 .334E-01
4.236E-02
6.087E-01
9.638E-02
3. 675E-01
2. 595E-01

1.980
10.964
66.203
2.229
13.289
0.925
3.529
1.538
5.838
3.907
0.959

---- Non-Identified Nuclides

Key-Line
Activity
(pCi/GRAM)

K.L.
Ided

Act error

Nuclide

MDA
(pCi/GRAM)

MDA error Act/MDA

BE -7
y22
'24

11
MN-54
CO-56
CO-58
FE-59
GA-67
SE-75
RB-83
KR-85
SR-85
Y-88
NB-94
NB-95
NB-95M
ZR-95
MO-99
RU-103
RU-106
CD-109
AG-lOM
SN-113
TE123M
SB-124
I-125

t 125
C126

St, -127
I-131
TE-132

-1.225E-02
4. 117E-02
8.739E-01
6.275E-02
1.253E-01

-1.759E-01
-8.538E-02
4.350E-01
-1.377E-01
1.072E-01
1.694E-01

-1. 859E+01
-8.360E-02
-6.649E-02
1. 669E-01
9.695E-02
4.608E-02
2.544E-02

-1..591E+00
-8.122E-04
-1.510E+00
7.757E-01
9. 927E-02
1.243E-03
-4.760E-03
5.301E-02
5.165E+00
4.849E-01
1.702E-01
2.029E-01
-1.051E-Ol
5.993E-02

1.370E+00
1.299E-01
1. 623E+00
1. 133E+00
2.448E-01
2.475E-01
2.365E-01
5.564E-01
3.535E-01
2.013E-01
3.291E-01
3. 481E+O1
1. 566E-01
7. 951E-02
2.742E-01
2. 112E-01
7.760E-01
3.668E-01
2.976E+00
1. 642E-01
1. 954E+00
1. 713E+00
2.129E-01
1.848E-01
9.400E-02
1.758E-01
2.433E+00

+ 5.581E-01
1.699E-01
8.251E-01
1.866E-01
2.392E-01

2.397E+00
2.372E-01
3.261E+00
2.002E+00
4.265E-01
4.119E-01
4.008E-01
9.294E-01
5. 143E-01
2.982E-01
5.821E-01
5. 952E+01
2.677E-01
9.286E-02
4.323E-01
3.706E-01
1. 143E+00
6.357E-01
5.029E+00
2.873E-01
2. 911E+00
2.829E+00
3.390E-01
3.250E-01
1.516E-01
3.088E-01
3.662E+00
8.081E-01
2.838E-01
1.443E+00
3.154E-01
3.524E-01

3.155E-01
2.267E-02
2.933E-01
1.398E+00
5.341E-02
5.161E-02
5.014E-02
1.098E-01
6. 060E-01
2.325E-01
1. 079E-01
7. 847E+00
3.529E-02
8. 748E-03
5.416E-02
4. 593E-02
6.160E-01
8.257E-02
6. 187E-01
4. 978E-02
4. 687E-01
S.345E-01.
4. 055E-02
4.154E-02
1.542E-02
3.914E-02
6.170E-01
1. 053E-01
2.902E-02
1 .738E-01
1.175E-01
1. 699E-01

-0.005
0.174
0.268
0.03 1
0.294

-0.427
-0.213
0.468
0.268
0.359
0.291

-0.312
-0.312
-0.716
0.386
0.262
0.040
0.040
-0.316
-0.003
-0.519
0.274
0.293
0.004

-0.03 1
0.172
1.410
0.600
0.600
0.141
-0.333
0.170

U06 ,A O



Combined Activity-MDA Report
Sample ID : 0211141-03

(continued) Page : 7

Acquisition date : 27-NOV-2002 16:08:01

- Non-Identified Nuclides 0
Key-Line
Activity

(pCi/GRAM)
K.L.
Ided

Act error

Nuclide.

MDA
(pCi/GRAM)

MDA error Act/MDA

BA- 133
CS-134
CS-135
CS-136
CE-139
BA-140
LA- 140
CE-141
CE-143
CE-144
PM-144
PM-146
ND-147
PM- 149
EU-154
EU-155
EU-156
IR-192
H 2-03

207
Wt08

131-210M
PB-211
BI-212
PB-212
BI-214
PB-214
RN-219
RA-223
RA-224
RA-226
TH-227
AC-228
TH-230
PA-231
TH-231
PA-233
PA-234
PA-234M
U-235
NP-237
NP-239
AM-241

-2.251E-03
-4.823E-02
1.053E-01
1.016E-01
1.552E-02
-2.201E-02
-1.178E-01
3.881E-02
-5.682E-01
1.007E-01
6.634E-03
2.471E-01
2.128E+00
2.449E-01
1. 191E-01
-3.334E-03
2.540E-01
-2.234E-01
4.269E-03
4.044E-02
7.177E-02
-5.952E-02
-1.193E+00
1. 563E+00
1.493E-01

-8.806E-02
3.415E-02
7.069E-01
4.188E-01
-1.294E+00
-4.688E-01
4.608E-01
7.154E-01
1. 107E+00
2.793E+00
1. 573E+00
6. 539E-02

-9.646E-02
-1.604E+01
3.603E-01

-7.309E-03
1.159E-01

-3. 066E-03

+

1.871E-01
1.841E-01
:6.915E-01
4.062E-01
1.038E-01
7.643E-01
2.130E-01
1.592E-01
1.152E+00
6.392E-01
1.878E-01
3.302E-01
1.560E+00
8.243E+00
3.655E-01
2.212E-01
2.462E+00
2.801E-01
1.460E-01
1.582E-01
5.077E-01
2.455E-0.1
4.311E+00
1. 870E+00
2.733E-01
4.169E-01
3.350E-01
1. 882E+00
2.782E+00
3.112E+00
2.778E+00
1. 027E+00
1. 005E+00
4.849E-01
5.215E+00
1.725E+00
3.141E-01
3.374E-01
3. 340E+01
6.952E-01
5.420E-01
6.638E-01
1.838E-01

3.294E-01
3.023E-01
1. 101E+00
6.980E-01
1.682E-01
1. 199E+00
3.598E-01
2.596E-01
1.634E+00
1. 042E+00
3.260E-01
5.901E-01
2.376E+00
1.317E+01
6.678E-01
3 .332E-01
4.249E+00
4.746E-01
2.333E-01
2.783E-01
8.893E-01
3. 823E-01
7.500E+00
3 . 004E+00
3.919E-01
6.449E-01
5.350E-01
3.341E+00
4. 901E+00
4.364E+00
4.252E+00
1.491E+00
1. 748E+00
7.661E-01
7. 693E+00
2.609E+00
4. 984E-01
5.425E-01
4. 966E+01
1. 139E+00
8.164E-01
1. 003E+00
2.792E-01

1.493E-01
3.830E-02
8.944E-01
8.296E-02
1.773E-02
4.147E-01
3.359E-02
4.959E-02
1. 387E+00
9.280E-02
3.946E-02
7.717E-02
3.124E-01
1. 164E+01
6. 385E-02
3.396E-02
1. 044E+00
6.234E-02
2.134E-01
3.606E-02
1.143E-01
2.890E-01
9.546E-01
3.680E-01
2.201E-O1
8. 127E-02
2.537E-01
4.243E-01
3.302E+00
2.531E+00
7.829E+00
8.071E-01
2.179E-01
9.128E-02
6. 151E+00
8.227E-01
3.863E-01
4.775E-02
5.979E+00
2.039E-01
8.320E-02
9.26OE-02
2.863E-02

-0.007
-0.160
0.096
0.146
0.092
-0.018
-0.327
;0.150
-0.348
0.097
0.020
0.419
0.896
0.019
0.178

-O .0 i0
0.060
-0.471
0.018
O .

-0.156
-0.159
0.520
0.381
-0.137
0.064
0.212
0.085
-0.297
-O.110
0.309
0.409
1.445
0.363
0.603
0.131
-0.178
-0.323
0.316

-0.009
0.116

-O.011

Q
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Rejected Report
Sample ID : 0211141-03

Page : 8

Acquisition date : 27-NOV-2002 16:08:01

C ide Half-life
C_ 56 78.76D

Half -Life
Ratio

0. 03
Energy %Abund
846,75* 99.96

1037.75 14.03
1238.25 67.00
1771.40 15.51
2598.48 16.90
Found = 7.27

Activity 2-Sigma
(pCi/GRAM) %Error Rejected by

--- Not Found --- Abun.

--- Not Found ---
--- Not Found ---
7.564E-01 48.87

--- Not Found ---
(Abn. Limit = 99.96%)% Abundances

SE-75 119.78D 0.02 121.11
136.00
-264.65*
279.53
400.65

lances Found =% Abund

RB-83 86. 20D 0.03 520.41*
529.64
552.65

lances Found =% Abund

ZR-95 64. 02D 0.04 724.18
756.72*

lances Found =% Abund

jIt 124 60.20D

% Abund

0.04 602.71*
645.85
722.78

1691.02
lances Found =

0.00 176.33
427.89*
463.38
600.56
635.90

ances Found =

16.70
59.20

I 59.80
25.20
11.40
9.69

46.00
30.30
16.40
32. 69

43 . 70
55.30
44. 14

97.87
7.26

11.10
49.00
6.72

6.89
29.33
10.35
17.80
11.32
38.75

6.05
81.20
7.26
1.80
1.87

7.437E+00 15.95
--- Not Found ---
---- Not Found ---
--- Not Found ---
--- Not Found ---

--- Not Found ---
7.914E-01 74.36

--- Not Found ---

6.231E+00 19.09
--- Not Found ---

--- Not Found ---
--- Not Found ---
2.453E+01 18.82

--- Not Found ---

--- Not Found ---
4.849E-01 115.11
--- Not Found ---
--- Not Found ---
--- Not Found ---

--- Not Found ---
--- Not Found ---
--- Not Found ---
1.850E+02 18.73

Abun.

Abun.

Abun.

Abun.

Abun.

Abun.

SB-125 2 .77Y

% Abund

1-131 8 . 04D 0.33 284.30
364.48*
636.97
722.89

% Abundances Found =

ND-147

EU- 154

10.98D 0.25 91.11
531.02*

* Abundances Found =

28.90
13. 10
31.19

8.80Y 0.00 123.07 40.50
723.30 19.70
873.19 11.50
996.32 10.30

1004.76 17.90
1274.45* 35.50

lances Found = 44.46

--- Not Found ---
2.128E+00 73.30

3.043E+00 14.23
1.342E+01 18.73

--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---

Abun.

Abun.

% Abund

0 0 6 4 ZŽ~



Rejected Report (continued)
Sample ID : 0211141-03

- Page: 9
Acquisition date : 27-NOV-2002 16:08:01

e lide

& 214
Half -life
1602. OY

Half-Life
Ratio

0. 00
Energy %Abund
609.31* 46.30

1120.29 .15.10
1764.49 15.80
2204.22 4.98
Found = 19.23

Activity 2-Sigma2
(pCi/GRAM) %Error Rejected by O

--- Not Found --- Abun.
--- Not Found ---
5.576E-01 70.66

--- Not Found ---
% Abundances

TH-230 7.70E+04Y 0.00 48.44* 16.90 --- Not Found
- 62.85 4.60 2.044E+00 103.10
Found = 21.40

Abun.

% Abundances

NP -239 2.36D 1.14 106.10* 22.70
228.18 10.70
277.60 14.10

lances Found = 22.53

--- Not Found --- Abun.
3.088E+00 105.70
--- Not Found ---

% Abund

Flag:. "1*" = Keyline

Q
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Spe trL : OKAIO: .[GAMMA.S(
Title
Sample Title: VA-02-0176
Start Time: 27-NOV-2002 16:08
Real Time : 0 0i:00:29.48
Live Time : 0 01:00:00.00

CUSR. ARCHIVE]SMP. 2i4i03-GE4,GA3S2-48058. CNF; i

Sample
Sample
Sample

Time:
ID
Type:

25-NOV-2002
0211141-03
SOIL

00:00 Energy
Energy
Energy

Offset:
Slope :
Quad :

6. 78579E-Oi
9.99920E-01
O.OOOOOE+00
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Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114103_GE4_GAS2_48058.CNF

O*nnel
1 :
9:

17:
25:
33:
41:
49:
57:
65:
73:
81:
89:
97:

105:
113:
121:
129:
137:
145:
153:
161:
169:

#,77:
5:

3:
zOl:
209:
217:
225:
233:
241:
249:
257:
265:
273:
281:
289:
297:
305:
313:
321:
329:
337:
345:
353:
361:
369:
377:
^85 :

il:
409:
417:
425:

0
0

187
201
225
252
133
143
126
130
138
159
122
120
132
680
127
130
145
153
169
130
136
139
125
149
151
142
151
120
121
121
120
107
105
103
106

86
82
86
90
88
74

166
89
63
89
88
86
63
79
65
89
78

0
0

164
152
244
235
132
109
126
150
146
138
131
148
167
682
147
148
130
133
148
127
133
131
137
129
127
153
133
115
144
110
116
119

99
89
94
89
89
80
92
83
86
77
78
87
68

104
85
76
75
69
61
82

0
0 0

185
208
280
178
117
131
133
147
167
137
154
153
157
232
136
119
148
139
132
115
124
117
132
147
136
154
145
143
129
134

95
108

96
116

93
82
68
88
98
81
91
83
71
86
77
83
65
66
79
84
63
81

0
0

329
190
313
234
135
138
147
135
139
172
169
124
158
146
132
133
116
140
139
126
137
132
119
140
143
140
167
147
185
121
102
106
108
111
106

97
101

79
81
91
85
85
86
86
82
88
75
70
67
82
58

100

0
0

489
178
279
434
133
149
156
138
163
164
148
143
142
122
133
154
127
115
156
117
145
131
128
128
130
145
148
144
199
119
109
104

94
95
96
88
80
70
89
87
86
83
82
86
68
84
92
66
91
71
80
62

0
0

302
207
403
281
144
157
138
187
155
142
122
153
161
134
140
146
128
148
157
125
128
122
146
119
139
169
164
142
138
117
117
140

98
96
87

101
96

107
99

107
83
77
79
62
55
72
71
69
64
74
64
62

0
121
275
215

1052
172
129
184
132
288
151
168
149
145
177
149
137
119
142
154
141
120
115
141
132
130
156
140
125
130
124
120
135
100
108

75
90
83
85
74

100
85

159
89
96
77
80
79
77
84
73
68
81

f90.U45

0
211
256
207

1013
127
125
139
139
178
183
135
150
133
186
137
128
151
147
125
145
133
155
143
12
131
152
145
127
126
128
125

95
111
97

116
100

78
86
82
81
75

339
82
77

107
71
93
6

105
58
75
90



433: 451 570 131 63 67 81 73 76

441: 73 83 84 93 72 71 62 54

449: 43 80 71 66 76 64 69 74

54 65 77 60 74 63 66 78

54 48 57 62 66 61 71 57

- 73 58 70 85 52 58 66 66 67

481: 73 66 69 53 60 51 69 73

489: 56 61 69 52 61 69 63 63

497: 52 59 69 56 71 61 66 73

505: 60 66 66 60 55 99 73 67

513: 61 66 57 66 56 78 71 55

521: 56 68 61 51 59 51 45 72

529: 58 74 72 44 52 76 62 58

537: 60 42 67 57 62 67 56 49

545: 43 45 63 48 58 56 58 64

553: 48 54 58 56 51 56 43 61

561: 49 49 60 49 49 49 60 69

569: 55 53 57 43 52 55 65 61

577: 51 51 71 53 54 46 49 69

585: 50 45 52 43 54 65 53 58

593: 48 52 54 53 48 60 58 57

601: 62 66 56 . 57 66 55 60 67

609: 71 53 56 46 164 469 211 41

617: 62 44 52 51 57 55 47 54

625: 55 69 55 62 43 55 60 49

633: 54 58 61 72 63 58 52 51

641: 52 42 45 52 63 55 62 47

649: 47 56 41 58 60 56 52 47

__557: 61 68 52 75 184 126 69 29

5 57 46 45 59 53 44 42 65

3: 56 65 38 59 61 48 50 40

681: 52 55 66 52 48 49 54 46

689: 59 64 43- 44 60 55 57 58

697: 47 52 43 52 60 57 45 54

705: 49 54 41 48 51 51 46 51

713: 49 54 52 46 53 56 46 51

721: 71 255 363 111 66 55 36 49

729: 55 66 46 46 46 54 53 39

737: 49 56 56 49 39 43 51 56

745: 60 47 52 49 52 42 44 59

753: 58 53 46 46 66 45 46 53

761: 54 51 55 55 58 45 50 54

769: 59 40 41 63 59 55 44 52

777: 43 92 105 64 52 58 40 56

785: 54 48 -49 55 46 67 47 57

793: 56 50 51 71 61 62 45 44

801: 61 51 53 64 51 52 51 63

809: 51 55 65 53 64 65 77 57

817: 57 61 44 67 67 60 64 45

825: 54 49 50 49 49 61 44 67

833: 60 65 83 64 48 64 72 68

841: 66 73 49 63 51 59 51 61

849: 59 64 54 55 56 50 74 65

857: 60 72 62 57 67 56 73 44

65: 73 70 84 80 54 65 60 62

73. 54 65 51 55 66 61 59 77

_81: 63 67 59 72 71 55 59 70

889: 80 57 51 66 61 57 79 63

897: 70 70 53 70 74 63 82 60

905: 67 58 74 53 67 80 67



913: 79 57 72 61 76 69 72 56

921: 73 63 76 81 65 74 66 76

929: 68 62 57 80 61 70 64 72

37 90 87 77 79 85 77 71 78

73 78 65 71 76 85 85

33 73 82 72 69 75 72 81

961. 59 61 97 118 72 65 62 60

969,: 63 44 52 63 55 58 62 56

977: 54 57 49 60 60 51 46 45

985: 54 58 59 43 57 58 66 71

993: 53 61 53 58 58 44 48 57

1001: 48 54 68 58 49 61 70 61

1009: 73 48 45 51 59 50 56 38

1017: 42 55 44 44 52 51 48 49

1025: 51 48 44 65 46 54 48 55

1033: 52 41 43 66 47 45 57 38

1041: 47 41 53 56 47 54 64 50

1049: 48 61 56 54 51 49 38 48

1057: 50 49 51 54 57 46 49 55

1065: 52 51 56 51 40 55 47 47

1073: 42 58 55 50 45 47 49 48

1081: 43 44 39 74 .61 81 63 64

1089: 50 54 41 40 51 49 48 51

1097: 48 49 65 54 55 54 41 46

1105: 42 44 46 65 52 50 74 87

1113: 74 63 82 89 55 52 50 32

1121: 23 33 . 43 34 36 31 36 34

1129: 32 39 19 33 41 36 35 28

37: 29 32 32 30 25 21 40 31

45 28 26 39 34 32 27 30 3

33: 29 41 26 37 40 40 29 20

1±61: 36 29 29 33 37 24 38 44

1169: 34 39 83 806 2117 1168 170 21

1177: 23 26 20 21 28 18 21 17

1185: 20 22 17 16 19 21 26 12

1193: 23 15 11 21 15 17 13 21

1201: 14 17 15 17 20 16 18 14

1209: 13 16 13 12 28 11 13 14

1217: 10 8 13 8 10 12 21 12

1225: 6 11 13 14 16 10 9 11

1233: 8 14 5 12 7 12 11 10

1241: 6 16 4 11 12 10 7 8

1249: 11 7 6 11 8 7 10 8

1257: 4 7 12 8 13 9 5 7

1265: 11 10 9 9 9 11 9 8

1273: 7 9 10 7 7 6 3 5

1281: 6 10 9 5 7 4 5 5

1289: 4 5 5 10 12 6 2 7

1297: 10 10 9 8 7 10 11 7

1305: 10 4 4 6 6 10 6 6

1313: 7 10 10 4 2 13 4 9

1321: 8 4 8 9 10 8 3 4

1329: 18 35 404 1537 1422 280 22 3

1337: 5 4 3 2 3 1 2 2

345: 2 2 1 2 4 4 1

_-i3: 0 13 1 . 3 .1 0 - b

- 4 1 0 4 4 3 4

1369: 5 3 2 3 3 2 2 2

1377: 1 3 0 3 2 3 1- 5

1385: 4 2 1 2 4 2 60647 0



1393: 1 0 2 2 0 7 3 0

1401: 2 0 3 3 2 3 26 45

1409: 27 7 2 2 2 2 1 2

4l7: 2 2 2 2 3 1 2 0

4 0 2 2 1 0 0 1

- 33: 2 0 4 1 1 3 3 0

1441: 2 2 2 2 3 3 7 7

1449: 2 1 0 3 2 1 2 2

1457: 4 3 5 8 17 8 2 2

1465: 1 1 0 1 3 2 2 2

1473: 3 1 1 2 5 0 2 0

1481: 3 0 2 2 4 2 3 1

1489: 1 2 2 2 2 2 1 1

1497: 1 1 2 3 0 3 0 1

1505: 5 0 2 2 2 4 1 1

1513: 0 2 4 4 4 1 4 3

1521: 0 3 2 4 2 1 2 1

1529: 2 0 4 1 4 3 1 2

1537: 4 0 1 2 3 0 1 3

1545: 0 1 2 2 0 6 1 2

1553: 2 1 1 1 0 0 2 2

1561: 3 1 3 0 0 2 1 3

1569: 3 0 1 1 3 1 2 1

1577: 4 0 3 1 2 0 1 0

1585: 2 1 2 2 1 0 3 4

1593: 1 1 2 0 0 1 2 2

1601: 0 1 2 0 2 0 1 0

1609: 0 1 0 1 2 1 4 0

_66 0 2 2 3 2 3 0 1

5 3 2 3 0 2 2 1 0

2 4 1 1 1 2 3 0

1641: 3 5 2 3 1 0 1 1

1649: 1 4 2 1 .1 2 3 1

1657: 1 0 2 3 0 0 2 1

1665: 1 1 2 1 3 0 0 1

1673: 1 1 0 0 3 1 2 2

1681: 0 0 4 0 0 0 1 2

1689: 0 1 2 2 2 0 1 1

1697: 3 2 2 5 3 2 2 3

1705: 5 3 2 1 0 0 1 0

1713: 2 1 2 1 0 1 0 2

1721: 0 1 1 3 2 4 0 0

1729: 2 2 1 1 1 2 0 0

1737: 0 0 0 2 3 2 1 1

1745: 0 2 3 1 3 0 1 2

1753: 0 1 0 2 3 1 2 0

1761: 1 1 4 0 4 0 0 0

1769: 4 2 4 0 0 1 1 2

1777: 0 1 2 2 2 2 1 1

1785: 2 2 1 0 1 0 1 1

1793: - 1 2 1 3 0 0 3 2

1801: 1 1 0 0 3 3 2 1

1809: 1 2 0 2 1 4 1 1

1817: 0 1 2 1 1 0 0 0

25: 1 0 0 0 4 2 2 1

33 0 0 1 0 0 1 1 2

3 1 2 2 3 2 0 2

1849: 0 1 1 2 1 1 1 .0

1857: 1 2 0 0 0 1 1 1

1865: 0 2 0 0 2 2 ij6 m g 0



1873:
1881:
1889:

7 :

1921:
1929:
1937:
1945:
1953:
1961:
1969:
1977:
1985:
1993:
2001:
2009:
2017:
2025:
2033:
2041:
2049:
2057:
2065:
2073:
2081:
2089:

97:
05 :

; 3:
2121:
2129:
2137:
2145:
2153:
2161:
2169:
2177:
2185:
2193:
2201:
2209:
2217:
2225:
2233:
2241:
2249:
2257:
2265:
2273:
2281:
2289:

_&297:
_05:

'.3:
z.21:
2329:
2337:
2345:

1
2
1
1
0
2
0
1
1
1
1
0
1
0
0
2
0
0
0
0
3
1
2
1
1
1
0
2
4
0
0
0
0
1
1
2
1
0
1
1
1
0
0
1
0
0
1
0
0
0

1
. 0

0
1
0
1
0
0
0

1
1
0
1
2
2
1
2
0
0
1
1
0
1
1
4
2
2
0
1
0
1
0
2
2
0
5
0
2
0
0
1
0
0
1
0
4
0

2
1
0
0
0
3
0
0
0
1
2
1
0
0
1
1
0
0
1

.1
0

1
3
3
1
1
2
2
1
2
0
1
2
0
1
1
0
2
0
1
1
0
2
0
1
4
1
2
3
0
1
1
1
0
1
2
0
2
1
1
2
1
1.
0
2
1
0
0
1
0
1
1
0
0
1
0
0
1
0
1
0

GI0064;9,

2
160
0

3
1
2
0
1
1
0
2
0
0
0
0
1
1
1

0
I0

0
1
2
0

1
1
0
1
0
1
1
2
0
0
3
1
0
1
0
1
2
1
0
0
0
0

0

1Q

1
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2353:
2361:
2369:
s77 :

35-

2401:
2409:
2417:
2425:
2433:
2441:
2449:
2457:
2465:
2473:
2481:
2489:
2497:
2505:
2513:
2521:
2529:
2537:
2545:
2553:
2561:
2569:

,g&577
,F85

93
2601:
2609:
2617:
2625:
2633:
2641:
2649:
2657:
2665:
2673:
2681:
2689:
2697:
2705:
2713:
2721:
2729:
2737:
2745:
2753:
2761:
2769:
2777:

~785:
9 93:
_ '01:
2809:
2817:
2825:

1
2
0
0
0
0
0
0
0
0
2
1
1
1
0
0
0
0
1
9
0
0
0
0
0
0
0
1
0
1
1
0
0
1.-
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
1
0
0
1
0
0
0
0

1
0
1
0
0
0

.0
0
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
2

.0
0
0
0
0
0
1
0
0
0
0
1
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
0
1

0 0650

0
1
1
0
0
0
1
0
0
0
1
0
0
1
0
3
1
0
3
0
0
0
0

0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0

.0
0
0
0
0
0
0
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2833:
2841:
2849:

_7

2881:
2889:
2897:
2905:
2913:
2921:
2929:
2937:
2945:
2953
2961
2969:
2977:
2985:
2993:
3001:
3009:
3017:
3025:
3033:
3041:
3049:

i057
65:

73
3081:
3089:
3097:
3105:
3113:
3121:
3129:
3137:
3145:
3153:
3161:
3169:
3177:
3185:
3193:
3201:
3209:
3217:
3225:
3233:
3241:
3249:
3257:

65:
73:

3289:
3297:
3305:

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

00651



3313:
3a21:
3329:

537:
045:
_ .53:
3361:
3369:
3377:
3385:
3393:
3401:
3409:
3417:
3425:
3433:
3441:
3449:
3457:
3465:
3473:
3481:
3489:
3497:
3505:
3513:
3521:
3529:

537:
|45:

53:
3561:
3569:
3577:
3585:
3593:
3601:
3609:
3617:
3625:
3633:
3641:
3649:
3657:
3665:
3673:
3681:
3689:
3697:
3705:
3713:
3721:
3729:
3737:

_745:
O53:

61:
3769:
3777:
3785:

0 0
0 0
0 0
o 0

000 0
0, 0
1 0
0 0
0 0
0 0
0 0
0 0
0 0
0 1
0 0
o 0
0 0
1 0
0 0
0 O0
0 0

000 0
0 0
0 0
1 0
0 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
o 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 0
0 0

'1 0
0 0

1 1

0 0
0 1
0 0

. U0652

0
0
0
0

0
0
0
0
0
0
0
0
0
0
01 0
0
0

1
0
0
1
0
09001
0
0
0
0

1
0
0
0
0
0
0
0
1
0
0
0
0

1
0
1

0

0
1

o

1Q



3793:
3801:
3809

17
se5
.Z3

3841:
3849:
3857:
3865:
3873:
3881:
3889:
3897:
3905:
3913:
3921:
3929:
3937:
3945:
3953:
3961:
3969:
3977:
3985:
3993:
4001:
4009:
i017 :

^e5:
33:
4041:
4049:
4057:
4065:
4073:
4081:
4089:

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0.

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
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W 0 I I9- L CA,-,

Page : 1

Acquisition date : 27-NOV-2002 17:13:26Sample ID : 0211141-04

. /VMS Peak Search Report Generated 27-NOV-2002 18:14:10.71 U
Configuration
Analyses by
Client ID
Deposition Date
Sample Date
Sample ID
Sample type
Detector name :
Elapsed live time:
Start channel
Sensitivity :
Critical level

DKA100:[GAMMA.SCUSR.ARCHIVE]SMP_021114104_GE4_GAS2_48065.CNF;
PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2

VA-02-0176

25-NOV-2002 00:00:00
0211141-04
SOIL
GE4
0 01:00:00.00
5
3.00000
No

Acquisition date :
Sample Quantity :
Sample Geometry :
Detector Geometry:
Elapsed real time:
End channel
Gaussian

27-NOV-2002 17:13:26
2.86574E+02 GRAM
0
GAS-2
0 01:00:22.89
4096
15.00000

0. 6%

Post-NID Peak Search Report

It Energy

1 21.65
1 40.16
1 45.81*
1 63.67*
1 79.43' 122.15

219.46
1 244.69
1 344.45
1 434.32
1 485.49
1 511.21*
1 564.60
1 614.69
1 662.32
1 723.32
1 779.54
1 964.86
1 986.18
1 1087.25
2 1112.53
2 1116.01
1 1173.72
1 1333.00
1 1404.75
1 1408.45
1 1457.77
1 1461.56*
1 1529.75
1 1697.70

1829.94
2505.95

Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

416
1721
455
18

251
1234

124
212
592
924
76
52
48
684
124
596
97
71
50

105
127
136

4312
3732

9
107
12
26
19

9
11
19

1117
1592
971
859
877

1283

1061
881
637
493
398
486
367
464
456
416
404
382
317
443
285
255
306

91
6

10
1
5
0
3
4
0

2.04
1.46
1.68
1.80
1.80
1.83

3.12
2.69
1.73
1.64
3.03
3.52
1. 92
1.67
2.16
1.81
2. 96
2.21
3.31
4.11
2.42
2.42
1.87
1.99
2.29
2.29
1.90
2.10
5.33
3.48
4.74
3-.16

20.97
39.48
45.14
63 .00
78.76

121.48

218. 79
244.03
343.80
433.68
484.85
510.57
563. 97
614. 06
661. 69
722.70
778.92
964.26
985.58

1086.66
1111.94
1115.42
1173. 14
1332.43
1404.19
1407.88
1457.21
1461.00
1529.19
1697.16
1829.41
2505.47

20
36
43
60
76

118

215
241
340
431
482
507
562
610
658
719
775
962
983

1082
1106
1106
1167
1326
1403
1403
1456
1456
1526
1695
1826
2501

5 26.0
6 8.7
6 24.1
6517. 0
6 39.0
9 11.9

8 92.6
7 48.0
8 16.6
8 10.7
7 89.2
8153.4
7134.8
9 13.8
8 64.2
8 14.3
8 75.5
6 91.1
7122 .9

10 77.8
15 47.9
15 45.9
12 3.5
12 3.4
14 66.7
14 21.4
19 45.6
19 53.5
7 43.6
5 72.6
6 75.5

10 49.3

4.08E+00
7.17E+00
2.25E+o0
1. 53E+00
2.78E+00
1.20E+01

I-129
PB-210
TH-234

EU-152
CO-57

1. 67E+00
2.58E+00 EU-152
2.16E+01 EU-152
1.10E+00
1.40E-01
3.94E-01
1.48E+00
1.49E+00
9.15E+00 CS-137
1.47E+00
3.31E+00 EU-152
2.90E+00 EU-152
2.04E+00
5.58E-01 EU-152
1.45E+00 EU-152

0

5.69E-01
1. 68E+00
l..23E+00

5.96E-01

1.44E+00
5.14E-02
1. 57E+00
1.24E+00

ZN-65
CO-60
CO-60

EU-152

K-40

0.

tJ0 5 4



Summary of Nuclide Activity
Sample ID : 0211141-04

Page : 2
Acquisition date : 27-NOV-2002 17:13:26

tal number of lines in spectrum 32
C.~ber of unidentified lines 14
..mber of lines tentatively identified by NID 18 56.25%

Nuclide Type : NATURAL

Nuclide
K-40
TH-234

Hli fe
1.28E+09Y
4.47E+09Y

Decay
1.00
1.00

Wtd Mean
Uncorrected
pCi/GRAM
1.835E+00
4.066E-01

Wtd Mean
Decay Corr

pCi/GRAM
1.835E+00
4.066E-01

2.241E+00

Decay Corr
2-Sigma Error

0.100E+01
21.03E-01

2-Sigma
%Error Flags
54.48

517. 15

Total Activity : 2.241E+00

Nuclide Type : FISSION

Nuclide
CO-57
I-129
CS-137

Hlife
270.90D

1.57E+07Y
30.17Y

Decay
1.01
1.00
1.00

Wtd Mean
Uncorrected
pCi/GRAM
1.300E+00
2.838E+01
5.373E-01

Wtd Mean
Decay Corr
pCi/GRAM
1.309E+00
2.838E+01
5.374E-01

Decay Corr
2-Sigma Error
0.198E+00
0.493E+01
3.517E-01

2-Sigma
%Error Flags
15.09
17.38
65.45

Total Activity : 3.021E+01 3. 022E+01

Nuclide Type : ACTIVATION

t ide

ZN-65
EU-152

Hlife
5.27Y

244.40D
13. 60Y

Decay
1.00
1.01
1.00

Wtd Mean
Uncorrected
pCi/GRAM
22.612E+01
1.594E+00
5.323E+00

Wtd Mean
Decay Corr
pCi/GRAM
2.614E+01
1.607E+00
5.325E+00

Decay Corr
2-Sigma Error

0.203E+01
0.762E+00
0.991E+00

2-Sigma
%Error Flags
7.77

47.41
18.61

Total Activity : 3.303E+01 3.307E+01

Nuclide Type : natur

Nuclide Hlife
PB-210 4.46E+09Y

Wtd Mean
Uncorrected

Decay pCi/GRAM
1.00 1.170E+01

Wtd Mean
Decay Corr

pCi/GRAM
1.170E+01

Decay Corr
2-Sigma Error

0.319E+01

2-Sigma
%Error Flags
27.28

Total Activity : 1.170E+01

Grand Total Activity : 7.719E+01

Flags: "K" = Keyline not found
"El'= Manually edited

1. 170E+01

7.723E+01

"M" = Manually accepted
"A" = Nuclide specific abn. limit

00655



Nuclide Line Activity Report
Sample ID : 0211141-04

Page : 3
Acquisition date : 27-NOV-2002 17:13:26

Nlide

Nuclide
K-40

U
Type: NATURAL

Uncorrected Decay Corr 2-Sigma
Energy %Abn %Eff pCi/GRAM pCi/GRAM %Error Status
1460.81 10.67* 3.528E-01 1.835E+00 1.835E+00 54.48 OK

Final Mean for 1 Valid Peaks = 1.835E+00+/- 9.995E-01 ( 54.48%)

TH-234 63.29 3.80* 3.062E+00 4.066E-01 4.066E-01 517.15 OK

Final Mean for 1 Valid Peaks = 4.066E-01+/- 2.103E+00 (517.15%)

Nuclide Type: FISSION

Nuclide
CO-57

Energy
122.06
136.48

%Abn
85.51*
10.60

Uncorrected Decay Corr
%Eff pCi/GRAM pCi/GRAM

2.908E+00 1.300E+00 1.309E+00
2.752E+00 ----- Line Not Found

2-Sigma
%Error Status
15.09 OK
----- Absent

Final Mean for 1 Valid Peaks = 1.309E+00+/- 1.975E-01 ( 15.09%)

I-129

0 137

39.58 7.52* 2.113E+00 2.838E+01 2.838E+01 17.38 OK

Final Mean for 1 Valid Peaks = 2.838E+01+/- 4.932E+00 ( 17.38%)

661.65 85.12* 7.085E-01 5.373E-01 5.374E-01 65.45 OK

Final Mean for 1 Valid Peaks = 5.374E-01+/- 3.517E-01 ( 65.45%)

Nuclide Type: ACTIVATION

Nuclide
CO-60

Energy %Abn
1173.22 100.00*
1332.49 100.00

%Eff
4.233E-01
3.804E-01

Uncorrected
pCi/GRAM
2.669E+01
2.570E+01

Decay Corr
pCi/GRAM
2.671E+01
2.573E+01

2-Sigma
%Error
11.75
10.36

Status
OK
OK

Final Mean for 2 Valid Peaks = 2.614E+01+/- 2.032E+00 ( 7.77%)

ZN-65 1115.52 50.75* 4.419E-01 1.594E+00 1.607E+00 47.41 OK

Final Mean for 1 Valid Peaks = 1.607E+00+/- 7.618E-01 ( 47.41%)

EU- 152 121.78
244.69
344'. 27
778.89
964.01

1085.78
1112.02
1407.95

20.50
5.40

19. 13
9.20

10.40
7.22
9.60

14.94*

2.911E+00
1. 804E+00
1. 323E+00
6. 086E-01
5.020E-01
4.523E-01
4.431E-01
3.635E-01

5. 415E+00
5. 706E+00
6. 131E+00
4.541E+00
3.548E+00
8.398E+00
7.796E+00
5. 175E+00

5.417E+00
5. 708E+00
6. 134E+00
4.543E+00
3.549E+00
8..401E+00
7.799E+00
5.177E+00

16.56
77. 93
56.05
76. 79
92.17
79.19
49.73
24.56

<<WM Interf
OK
OK
OK
OK
OK
'OK f-<

- OK _

Final Mean for 7 Valid Peaks = 5.325E+00+/- 9.908E-01 ( 18.61%)

00 656



Nuclide Line Activity Report (continued)
Sample ID : 0211141-04

Page : 4
Acquisition date : 27-NOV-2002 17:13:26

d
NW iide Type: natural

Nuclide
PB-210

Energy
46.50

Uncorrected
%Abn %Eff pCi/GRAM
4.05* 2.519E+00 1.170E+01

Decay Corr
pCi/GRAM
1.170E+01

2-Sigma
%Error Status
27.28 OK

Final Mean for I Valid Peaks = 1.170E+01+/- 3.190E+00 ( 27.28%)

Flag: "*" = Keyline

. Q657



Combined Activity-MDA Report

Sample ID : 0211141-04

Page : 5

Acquisition date : 27-NOV-2002 17:13:26

. - Identified Nuclides ---- V

Nuclide
Activity
(pCi/GRAM)

Act error MDA
(pCi/GRAM)

MDA error Act/MDA

K-40
CO-57
CO-60
ZN-65
I-129
CS-137
EU-152
PB-210
TH-234

1. 835E+00
1.309E+00
2.614E+01
1.607E+00
2.838E+01
5.374E-01
5.325E+00
1.170E+01
4.066E-01

9.995E-01
1.975E-01
2. 032E+00
7.618E-01
4.932E+o0
3.517E-01
9. 908E-01
3. 190E+00
2. 103E+00

1. 595E+00
1.309E-01
3.362E-01
9.390E-01
2.624E+00
3.742E-01
1. 075E+00
3.273E+00
2.685E+00

1.498E-01
1.103E-02
3.528E-02
1. 045E-01
3.800E-01
4.457E-02
1.212E-01
3.978E-01
2.708E-01

1.151
9.997
77.765
1.711
10.815
1.436
4.954
3.573
0.151

---- Non-Identified Nuclides

Key-Line
Activity
(pCi/GRAM)

K.L.
Ided

Act error

Nuclide

BE-7
NA-22
NA-24

gi51
4

--6
C0-58
FE-59
GA-67
SE-75
RB-83
KR-85
SR-85
Y-88
NB-94
NB-95
NB-95M
ZR-95
MO-99
RU-103
RU-106
CD-109
AG-llOM
SN-113
TE123M
SB-124
I-125
SB-125
SN-126

27
_31
T 132
BA-133
I-133

9.709E-01
8.809E-02
9.598E-01

-6.916E-01
1.539E-01
3.014E-02
1.549E-01

-7.219E-02
1.017E-01
-4.703E-02
-8.158E-02
2.897E+01
1.304E-01
1.804E-02
3.913E-02
1.637E-01
8.480E-02
-2.621E-05
-6.435E-01
-8.158E-02
1. 070E+00
-4.157E-01
2.386E-01
-8.807E-02
-2.080E-03
-1.028E-03
1.285E+00
2.994E-01
3.839E-02
2.322E-02

-6.484E-03
1.128E-01

-1.228E-01
-8.133E-01

1.470E+00
1.453E-01
1. 817E+00
1.219E+00
2.420E-01
2.379E-01
2.251E-01
5.207E-01
3.367E-01
1.885E-01
3.410E-01
3.812E+01
1.715E-01
5.969E-02
2.651E-01
2.179E-01
7.228E-01
3.743E-01
3.030E+00
1.619E-01
1.870E+00
1.747E+00
2.15SE-01
1. 869E-01
9.486E-02
1.750E-01
2.426E+00
5.097E-01
1.739E-01
8.185E-01
1.771E-01
2.206E-01
1. 897E-01
1. 537E+00

MDA
(pCi/GRAM)

2.381E+00
2.682E-01
3. 604E+00
1.939E+00
4.231E-01
4.106E-01
3. 960E-01
8.810E-01
5.265E-01
2.927E-01
5.637E-01
6.162E+01
2.773E-01
1.220E-01
4.555E-01
3.848E-01
1. 158E+00
6.465E-01
5.196E+00
2.773E-01
2. 996E+00
2 . 833E+00
3.507E-01
3 .230E-01.
1.531E-01
3. 045E-01
3.727E+00
8.214E-01
2.857E-01
1.422E+00
3.115E-01
3.476E-01
3.128E-01
2.628E+00

MDA error

3.134E-01
2.564E-02
3.242E-01
1.354E+00
5.299E-02
5.144E-02
4.953E-02
1.041E-01
6.214E-01
2.282E-01
1.045E-01
8.123E+00
3.655E-02
1.149E-02
5.707E-02
4.769E-02
6.238E-01
8.397E-02
6.392E-01
4.805E-02
4.825E-01
3.350E-01
4.194E-02
4.128E-02
1.557E-02
3.859E-02
6.279E-01
1.071E-01
2.921E-02
1.712E-01
1.160E-01
1.676E-01
1.417E-01
3.455E-01

Act/MDA

0.408
0.328
0.266

-0.S7O . _ok

O. W3
0.391
-0.082
0.193
-0.161
-0.145
0.470
0.470
0.148
0.086
0.425
0.073
0.000

-0.124
-0.294
0.357
-0.147
0.680
-0.273
-0.014
-0.003
0.345
0.365
0. 134

0 W,

0.325
-0.393
-0.310

O06 5 8



Combined Activity-MDA Report

Sample ID : 0211141-04
(continued) Page : 6

Acquisition date : 27-NOV-2002 17:13:26

C Non-Identified Nuclides

Key-Line
Activity
(pCi/GRAM)

K.L.
Ided

Act error

Nuclide

CS-134
CS-135
CS-136
CE-139
BA-140
LA- 140
CE-141
CE-143
CE-144
PM-144
PM-145
PM-146
ND-147
PM-149
EU-154
EU-155
EU-156
IR-192

07

BI-210M
PB-211
BI-212
PB-212
BI-214
PB-214
RN-219
RA-223
RA-224
RA-226
TH-227
AC-228
TH-230
PA-231
TH-231
PA-233
PA-234
PA-234M
U-235
NP-237
NP-239
AM-241

8. 514E-02
1. 191E-01

-1. 681E-01
-6.405E-02
4.202E-01

-4. 126E-02
1. 057E-01
-5.077E-01
-8.271E-02
-3.680E-02
1.478E+00
3.742E-01
-1. 628E+00
3. 191E+00
2.291E-01
2.530E-01
2. 093E+00
2.047E-01
-3.364E-02
-5.176E-02
-5.801E-02
5.428E-02
-3.546E-01
1. 601E+00

-1.170E-01
-2.467E-02
2.214E-01
2 .240E-01
6. 167E-O1
5.668E-01
1. 006E+00
3.107E-01
1.,069E-01
5.763E-01
-9.362E-01
5. 688E-01
2.684E-01
4.198E-02
1.295E+01
-4.151E-01
6.200E-01

-2. 897E-01
-2.388E-02

1.748E-01
7.003E-01
4.189E-01
1.002E-01
6.994E-01
2.588E-01
1.594E-01
1. 161E+00
6.401E-01
1.831E-01
1. 192E+00
3.361E-01
1. 354E+00
8. 816E+00
4.067E-01
2.082E-01
2.431E+00
2.922E-01
1.517E-01
1.774E-01
5.172E-01
2.446E-01
4.307E+00
1.847E+00
2.715E-01
4.036E-01
3.289E-01
1. 870E+00
2. 726E+O0
2. 967E+00
3.315E+00
9. 373E-01
9.670E-01
4. 818E-01
5. 078E+0O
1. 621E+00
3.799E-01
3. 607E-01
2.911E+01
6.955E-01
5.102E-01
6.463E-01
1.862E-01

MDA
(pCi/GRAM)

2.960E-01
1. 114E+00
7. 012E-01
1.582E-01
1. 220E+00
4.739E-01
2.614E-01
1. 688E+00
1.034E+00
3.151E-Ol
1. 081E+00
6. 034E-01
2.230E+00
1.351E+01
7.487E-01
3.482E-01
4.221E+00
5.210E-01
2.351E-01
2.743E-01
8. 969E-01
3. 881E-01
7. 542E+00
2. 972E+00
3.818E-01
6.297E-01
5. 121E-01
3 .298E+00
4,.785E+00
4.368E+00
4.494E+00
1.490E+00
1. 658E+00
7.556E-01
7.947E+00
2.505E+00
5.225E-01
5.417E-01
5.044E+01
1. 100E+00
8.531E-01
1.038E+00
2.817E-01

MDA error

3.750E-02
9.,042E-01
8.334E-02
1.667E-02
4.221E-01
4.425E-02
4.993E-02
1.433E+00
9.213E-02
3.814E-02
7.183E-01
7.891E-02
2.932E-01
1.195E+01
7.158E-02
3.549E-02
1.037E+00
6.843E-02
2.151E-Ol
3.554E-02
1.153E-01
2.934E-01
9.6OOE-01
3.642E-O1
2.144E-01
7.936E-02
2.428E-01
4.189E-01
3.224E+00
2.533E+00
8.275E+00
8.065E-01
2.067E-01
9.004E-02
6.355E+00
7.900E-01
4.050E-O1
4.768E-02
6.074E+00
1.968E-01
8.694E-02
9.575E-02
2.888E-02

Act/MDA

0.288
0.107
-0.240
-0.405
0.344
-0.087
0.404
-0.301
-0.080
-0.117
1.368
0.620
-0.730
0.236
0.306
0.727
0.496
0.393
-0.143
-0.189
-0.065
0.140
-0.047
0.539
-0.306
-0.039
0.432
0.068
0.129
0.130
0.224
0.208
0.064
0.763

-0.118
0.227
0.514
0.078
0.257
-0.378
0.727
-0.279
-0.085



Rejected Report
Sample ID : 0211141-04

Page : 7
Acquisition date : 27-NOV-2002 17:13:26

. 1ide

S.. 75
Half-life

119.78D

Half-Life
Ratio

0.02
Energy %Abund
121.11 16.70

-136.00 59.20
264.65* 59.80
279.53 25.20
400.65 11.40
Found = 9.69

Activity 2-Sigma
(pCi/GRAM) %Error Rejected by )
6.739E+00 16.73 Abun.

--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---

% Abundances

ZR-9S 64.02D 0.04 724.18 43.70
756.72* 55.30

% Abundances Found = 44.14

SB-124 60.20D 0.05 602.71*
645.85
722.78

1691.02
ances Found =% Abund

I-131 8.04D

% Abund

0.34 284.30
364.48*
636.97
722.89

lances Found =

0.00 563.23
569.32
604.70*
795.84
801.93

ances Found =

-134
2.06Y

97.87
7.26

11.10
49.00
6.72

6.05
81.20
7.26
1.80
1.87

8.38
15.43
97. 60
85.40
8. 73
3.89

40.50
19.70
11.50
10.30
17.90
35.50
44.46

5.656E+00 19.59
---.Not Found ---

--- Not Found ---
--- Not Found ---
2.227E+01 19.32

--- Not Found ---

--- Not Found---
--- Not Found ---
--- Not Found ---
1.685E+02 19.24

1.813E+00 135.45
--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---

2.756E+00 15.11
1.217E+01 19.24

--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---

Abun.

Abun.

Abun.

Abun.

Abun.

% Abund

EU-154 8.80Y 0.00 123.07
723.30
873. 19
996.32
1004.76
1274.45*

ances Found =% Abund

TH-230 7.70E+04Y 0.00 48.44* 16.90
62.85 4.60

% Abundances Found = 21.40

--- Not Found ---
3.368E-01 517.15

Abun.

Flag: "*" = Keyline

0066 G



SpectrLt : OKAiOO:[GAMMA.SCUSR.ARCHIVE]SMPt 4104-GE4EGAS2448065,CNF;1
Title
Sample Title: VA-02-0176
Start Time: 27-NOV-2002 17:13 Sample Time: 25-NOV-2002 00:00 Energy OffsetReal Time : 0 01:00:22.89 Sample ID : 0211141-04 Energy SlopeLive Time : O 01:00:00.00 Sample Tvye: SOIL Fnprov QuAd
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433: 384 552 132 60 68 48 63 77

441: 67 66 72 80 71 79 70 56

449: 72 63 61 89 68 81 67 62

57. 62 57 60 49 75 68 64 66

5 62 61 83 67 79 64 61 61

-73: 60 71 63 64 56 72 66 76

481: 49 55 63 76 76 73 68 59

489: 62 72 61 67 55 56 50 63

497: 52 60 65 50 67 71 59 68

505: 78 65 57 74 78 80 91 76

513: 67 63 58 62 64 61 62 65

521: 53 61 52 70 73 59 75 64

529: 51 54 51 54 55 57 66 64

537: 64 49 65 58 55 60 47 71

545: 53 65 63 53 44 61 74 53

553: 50 51 48 65 66 57 46 68

561: 42 46 72 61 68 55 52 54

569: 63 55 58 51 56 57 58 66

577: 61 57 65 51 59 70 42 50

585: 55 48 40 61 56 55 48 56

593: 49 47 60 65 50 50 50 57

601: 57 51 60 67 57 47 77 60

609: 48 49 62 56 168 451 195 76

617: 60 60 48 57 57 59 61 48

625: 61 50 42 60 45 51 62 57

633: 59 53 50 66 59 49 51 51

641: 55 61 47 46 51 52 54 61

649: 60 58 45 48 44 46 53 70

7: 65 63 57 64 162 147 57 59

55 41 63 42 58 51 56 50 49

73: 39 50 55 55 63 55 57 53

-681: 42 48 63 52 43 52 49 51

689: 57 47 44 58 49 49 58 56

697: 45 45 44 54 49 58 54 58

705: 46 42 60 61 46 51 59 53

713: 48 58 45 58 60 57 47 57

721: 71 241 359 108 56 47 57 46

729: 49 49 44 51 55 58 61 53

737: 64 54 44 49 43 53 43 50

745: 50 51 65 56 47 58 56 54

753: 57 56 57 58 45 46 56 51

761; 44 54 49 54 71 57 51 62

769: 48 45 58 42 59 60 46 59

777: 47 98 104 70 55 50 47 54

785: 53 47 62 68 47 50 45 50

793: 56 55 53 56 66 55 62 37

801: 56 47 51 52 43 51 51 53

809: 45 53 56 72 63 55 50 51

817: 53 49 53 62 50 69 50 55

825: 64 52 51 49 69 57 70 63

833: 58 60 73 73 52 55 66 54

841: 54 47 40 68 71 41 53 48

849: 66 57 63 57 63 72 47 69

857: 49 62 57 76 65 57 58 53

5: 67 63 76 68 75 74 51 69

3: 81 62 68 72 59 56 61 65

o81. 63 52 62 70 80 63 67 57

889: 84 67 72 73 58 63 49 66

897: 61 59 61 68 70 73 63 47

905: 68 63 58 56 65 74 67 51
6 6 i3



SpectrL. ; OKAiOO:[BAMMA.SCUSR.ARCHIVEJSMP_. t 4o4_GE4_GAS2-48065.CNF;1
Title :
Sample Title: VA-02-0176
Start Time: 27-NOV-2002 17:i3 Sample Time: 25-NOV-2002 00:00 Energy OffsetReal Time : 0 01:00:22.89 Sample ID : 0211141-04 Energy SlopeLive Time : 0 01:00:00.00 SamDle TVye: SOIL Fnerov uIadrq
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Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114104_GE4_GAS2_48065.CNF

O annel Q
1 :
9:

17:
25:
33:
41:
49:
57:
65:
73:
81
89:
97:

105:
113:
121:
129:
137:
145:
153:
161:
169:

jl77:
_ 85:

93:
201:
209:
217:
225:
233:
241:
249:
257:
265:
273:
281:
289:
297:
305:
313:
321:
329:
337:
345:
353:
361:
369:
377:
.85 :
93 :

401:
409:
417:
425:

0
0

158
200
211
206
145
129
133
136
126
125
112
156
135
691
129
146
142
144
152
120
130
154
131
136
143
159
142
134
132
128
118

90
119

86
92

100
86

102
79
82
76

140
94
97
80
77
75
73
80
75
84
82

0
0

171
169
244
221
136
130
159
170
153
156
157
138
165
630
140
124
140
143
137
146
143
153
139
108
143
171
163
121
137
135
111
130
103

98
107
114
102

89
80

101
96
76
72
77
88
64
74
65
69
77
73
75

0
0

201
223
331
206
139
1.50
136
160
157
148
133
143
155
219
144
138
135
129
152
129
152
149
146
119
136
152
145
156
149
114
107
115
114
105

92
90
86
96
99
83
81
82
64
73
76
71
98
82
70

108
101

89

0
0

330
173
313
243
148
129
148
151
182
178
153
161
159
156
123
149
106
109
118
149
120
152
105
115
162
137
131
116
189
101
127

99
117
106

90
106

83
73
67
71
87
70
67
87
82
82
83
67
80
65
65
87

0
0

445
184
280
449
109
132
152
147
156
156
155
159
157
139
131
130
125
154
114
127
139
135
129
120
153
154
130
149
195
119
114
115
116
104

90
96
89
87

102
109

88
73
67
75
78
84
69
66
77
68
67
80

0
0

283
209
360
263
128
163
138
212
173
153
156
154
160
143
116
110
130
145
122
115
133
148
113
138
142
129
150
134
137
119
117
134

86
84

110
90
86
89
94
81
96
79
85
76
86
64
71
79
87
84
72
-76

0
156
204
239

1060
162
123
166
117
283
163
163
158
145
129
119
164
136
141
126
145
124
148
120
119
118
134
128
128
132
110
123
113
107
103
105

98
80

104
77
78
71

140
63
82
68
82
89
74
74
61
70
79
69

IdS

0

219
205
225

1023
119
137
165
140
154
190
138
151
140
159
155
127
144
126
148
137
134
143
12

163
126
143
139
121
141
125
102
128
104
107
113
106

95
75

100
93

420
74
82
76
87
78

OR
79
71
81

10'0



433: 384 552 132 60 68 48 63 77

441: 67 66 72 80 71 79 70 56

449: 72 63 61 89 68 81 67 62

7: 62 57 60 49 75 68 64 66

5. 62 61 83 67 79 64 61 61

t73: 60 71 63 64 56 72 66 76

481: 49 55 63 76 76 73 68 59

489: 62 72 61 67 55 56 50 63

497: 52 60 65 50 67 71 59 68

505: 78 65 57 74 78 80 91 76

513: 67 63 58 62 64 61 62 65

521: 53 61 52 70 73 59 75 64

529: 51 54 51 54 55 57 66 64

537: 64 49 65 58 55 60 47 71

545: 53 65 63 53 44 61 74 53

553: 50 51 48 65 66 57 46 68

561: 42 46 72 61 68 55 52 54

569: 63 55 58 51 56 57 58 66

577: 61 57 65 51 59 70 42 50

585: 55 48 40 61 56 55 48 56

593: 49 47 60 65 50 50 50 57

601: 57 51 60 67 57 47 77 60

609: 48 49 62 56 168 451 195 76

617: 60 60 48 57 57 59 61 48

625: 61 50 42 60 45 51 62 57

633: 59 53 50 66 59 49 51 51

641: 55 61 47 46 51 52 54 61

649: 60 58 45 48 44 46 53 70

AW57: 65 63 57 64 162 147 57 59

5: 41 63 42 58 51 56 50 49

73: 39 50 55 55 63 55 57 53

681: 42 48 63 52 43 52 49 51

689: 57 47 44 58 49 49 58 56

697: 45 45 44 54 49 58 54 58

705: 46 42 60 61 46 51 59 53

713: 48 58 45 58 60 57 47 57

721: 71 241 359 108 56 47 57 46

729: 49 49 44 51 55 58 61 53

737: 64 54 44 49 43 53 43 50

745: 50 51 65 56 47 58 56 54

753: 57 56 57 58 45 46 56 51

761: 44 54 49 54 71 57 51 62

769: 48 45 58 42 59 60 46 59

777: 47 98 104 70 55 50 47 54

785: 53 47 62 68 47 50 45 50

793: 56 .55 53 56 66 55 62 37

801: 56 47 51 52 43 51 51 53

809: 45 53 56 72 63 55 50 51

817: 53 49 53 62 50 69 50 55

825: 64 52 51 49 69 57 70 63

833: 58 60 73 73 52 55 66 54

841: 54 47 40 68 71 41 53 48

849: 66 57 63 57 63 72 47 69

857- 49 62 57 76 65 57 58 53

465- 67 63 76 68 75 74 51 69

3: 81 62 68 72 59 56 61 65

-o8l: 63 52 62 70 80 63 67 57

889: 84 67 72 73 58 63 49 66

897: 61 59 61 68 70 73 63 47

905: 68 63 58 56 65 74 67 51O' i 6 U3



913: 75 67 64 60 69 57 72 63

921: 71 61 87 59 66 80 63 62

929: 68 59 67 58 80 61 95 63

37: 76 76 60 63 87 76 80 6,

*45: 77 76 78 80 86 84 69

.;P53 74 73 68 93 74 58926

961: 93 57 93 102 83 60 50 63

969: 64 62 61 59 51 65 53 58

977: 52 49 57 62 56 56 48 59

985: 54 57 73 41 40 41 60 56

993: 57 42 58 49 60 50 61 56

1001: 64 52 43 61 51 44 62 57

1009: 61 55 54 55 63 51 54 58

1017: 45 63 51 49 56 47 55 54

1025: 51 51 53 47 49 58 49 44

1033: 42 45 51 54 49 39 41 59

1041: 57 61 54 68 45 53 54 64

1049: 55 54 59 53 51 52 63 55

1057: 51 53 53 60 43 46 40 50

1065: 39 47 44 47 41 51 50 58

1073: 45 63 39 38 52 54 50 54

1081: 44 44 44 55 62 77 63 65

1089: 48 53 42 47 43 44 48 62

1097: 45 43 45 48 46 59 59 56

1105: 45 46 53 47 49 46 75 98

1113: 60 66 96 84 49 51 41 32

1121: 33 45 37 27 50 36 31 28

1129: 34 22 26 28 29 47 31 35

37: 34 26- 33 23 32 27 23 24

45. 40 22 23 25 29 27 32

53. 31 26 26 29 23 25 21

1161: 27 32 25 25 22 22 33 25

1169: 36 34 83 815 2154 1238 158 28

1177: 24 27 20 14 19 15 21 18

1185: 12 10 15 19 16 14 21 18

1193: 16 19 20 13 13 10 16 15

1201: 24 16 19 15 17 22 11 14

1209: 17 21 21 10 20 13 12 9

1217: 11 13 11 17 11 12 12 14

1225: 12 5 16 7 9 10 9 12

1233: 10 10 14 12 6 6 9 9

1241: 5 5 8 15 6 9 10 7

1249: 9 16 5 5 7 6 7 7

1257: 7 4 9 2 4 7 4 4

1265: 6 12 5 2 10 7 4 8

1273: 6 15 16 10 15 11 8 13

1281: 7 7 7 5 11 10 7 11

-1289: 14 9 10 8 4 13 3 4

1297: 7 6 14 11 5 8 7 3

1305: 5 9 8 12 9 8 6 8

1313: 10 6 4 7 6 5 7 6

1321: 6 11 5 5 8 9 11 7

1329: 16 53 393 1564 1448 304 26 5

133.7: 8 5 1 3 3 3 3 4

45: 3 4 2 1 2 4 3a

53: 2 4 E2 2 3 2 1

j61: 2 2 3 3 3 4 4 3

1369: 1 7 2 2 2 3 0 1

1377: 4 2 4 0 4 1 3 4

1385: 4 3 2 1 2 1 3 0



1393: 2 3 3 4 3 1 0 3

1401: 4 4 0 6 0 5 27 50

1409: 24 5 2 3 1 2 2 0

1417: 1 3 2 3 4 3 1 1

5: 5 1 3 1 1 2 3 1

3 1 2 1 5 1 0 4

- 21 :2 3 1 3 0 2 1 4

1449: 2 2 4 2 7 2 1 0

1457: 6 5 2 11 14 6 2 3

1465: 2 2 3 2 1 2 4 3

1473: 2 2 1 4 3 1 4 1

1481: 0 4 0 1 2 2 0 0

1489: 0 3 2 1 1 1 4 1

1497: 0 2 2 5 1 0 0 2

1505: 2 3 1 1 2 3 2 1

1513: 0 1 3 0 6 2 2 2

1521: 1 3 1 3 0 0 5 1

1529: 4 4 3 0 0 1 0 2

1537: 2 1 3 1 0 3 0 3

1545: 1 0 2 4 0 0 5 0

1553: 1 4 3 1 1 2 2 2

1561: 1 1 0 3 0 1 1 3

1569: 1 5 0 2 2 0 1 1

1577: 1 1 2 0 0 1 2 0

1585: 1 2 3 1 1 3 1 3

1593: 3 1 1 3 1 1 3 2

1601: 1 2 1 2 3 0 0 1

1609: 2 1 4 1 1 1 1 1

1617: 2 1 1 3 2 3 0 2

_125: 1 1 1 1 0 0 1 1

33 0 0 1 1 0 1 2 2

: 2 3 3 3 3 2 1 1

1649: 1 0 1 0 4 1 1 2

1657: 0 1 2 1 0 0 0 1

1665: 2 0 1 0 2 2 1 3

1673: 0 1 1 1 1 2 1 1

1681: 0 1 0 1 2 0 2 3

1689: 1 1 0 3 1 1 0 2

1697: 3 3 0 1 0 1 5 1

1705: 2 3 0 3 1 1 3 0

1713: 2 1 1 1 0 2 1 3

1721: 2 2 0 1 1 3 3 0

1729: 1 2 4 1 3 2 1 2

1737: 1 0 0 1 1 0 2 0

1745: 2 1 3 2 2 1 0 1

1753: 2 2 4 2 1 1 1 0

1761: 0 1 1 0 1 1 1 3

1769: 1 3 1 0 0 2 0 0

1777: 2 1 2 1 1 1 0 3

1785: 0 1 2 3 0 4 0 3

1793: 2 0 3 1 0 2 3 0

1801: 5 2 0 3 0 1 0 1

1809: 0 0 1 1 1 0 1 1

1817: 0 0 0 0 2 1 0 4

1825: 2 1 0 3 1 4 0 0

3 0 2 0 0 1 2 1 0

l: 1 1 1 1 0 0 2 2

1849: 3 1 1 0 2 1 2 3

1857: 1 1 0 1 0 1 0 0

1865: 2 0 0 0 2 3 0 3

-~ 06 5



1873:
1881:
1889:
1897:
_05:

_13:
1921
1929
1937:
1945:
1953:
1961:
1969:
1977:
1985:
1993:
2001:
2009:
2017:
2025:
2033:
2041:
2049:
2057:
2065:
2073:
2081:
2089:
2097:
i.05:

13
El1
2129:
2137:
2145:
2153:
2161:
2169:
2177:
2185:
2193:
2201:
2209:
2217:
2225:
2233:
2241:
2249:
2257:
2265:
2273:
2281:
2289:
2297:
2305:
^13 :

_2 1:
2329:
2337:
2345:

1
0
0
1
2
2
2
1
1
3
2
1
0
0
1

kl1
0
2
1
2
1
2
0
0
1
2
0
0
1
0
2
1
1
1
0
0
1
0
0
2
0
1
0
1
2
0
1
0
0
1
0
i
1
0
0
0
2
0
1
0

0
2
0
0
2
1
0
1
0
1
1
0
0
1
2
0
1
1
2
3
O'
2
0
3
2
0
0
1
0
1
0
1
0
1
1
1
0
1
0
0
1
1
2
0

.1
0
0
0
0
0
2
2
1
1
1
0
1
0
0

c )6

3
0
0

y
4
0
1
0
1
1
2
2
1
1
1
3
1
1
4
0
0
1
1
0

1
3

0-

1

0
0
1
2

0
02

0
10

0

2
0

1
0
1

2

1

011
.1

3
1
0.



2353:
2361:
2369:
j377:
S35

3
2 01
2409:
2417:
2425:
2433:
2441:
2449:
2457:
24.65:
'2473:
2481:
2489:
2497:
2505:
2513:
2521:
2529:
2537:
2545:
2553:
2561:
2569:
2577:

|i5:

01-
2609:
2617:
2625:
2633:
2641:
2649:
2657:
2665:
2673:
2681:
2689:
2697:
2705:
2713:
2721:
2729:
2737:
2745:
2753:
2761:
2769:
2777:
&285:

~93
Ic:
2809:
2817:
2825:

0
0
0
0
1
0
1
1
0
0
1
0
0
1
0
0
0
0
0

13
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
0
0
0
1
1
1
0
0
1
0
0
0
1
1
0
0

0
1
0
0
1
0
0
0
0
0
0
1
0
0
0
0
1
0
0
2
1
0
2
0
0
1
0
0
0
0
0
1
0
0
1*
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0

0
0
1
0
0
0
2
0
0
0
1
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
1
0
0
0
1
1
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
1
fOiU G7



2833:
2841:
2849:

L857:
_55

ra73:
2881:
2889:
2897:
2905:
2913:
2921:
2929:
2937:
2945:
2953:
2961:
2969:
2977:
2985:
2993:
3001:
3009:
3017:
3025:
3033:
3041:
3049:
3057:
65:

_73:
3081
3089
3097:
3105:
3113:
3121:
3129:
3137:
3145:
3153:
3161:
3169:
3177:
3185:
3193:
3201:
3209:
3217:
3225:
3233:
3241:
3249:
3257:

65:
73:

!81:
3289:
3297:
3305:

1
0
0
0
0
0
0
0
1
0
0
1
0
0
0

0
0
0
0
0

1
0
0
0
0
1
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0

0
1
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
1
0
1
1
0
0
0
0
0
0
0
1
1
0
0
0
0'
0O
0
0
0
0

0
0
0
0
1
0
0
0
0
0
0
0
0
1
1
0
0
0
1
0
.0
0
1
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

LI0G .

0
0

0

0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
0
0
1

0

0
0
0
0
0

1
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0

0
0
0



3313:
3321:
3329:
3337

_5
J3
361

3369:
3377:
3385:
3393:
3401:
3409:
3417:
3425:
3433:
3441:
3449:
3457:
3465:
3473:
3481:
3489:
3497:
3505:
3513:
3521:
3529:
3537

iE5
- 3

1
3569:
3577:
3585:
3593:
3601:
3609:
3617:
3625:
3633:
3641:
3649:
3657:
3665:
3673:
3681:
3689:
3697:
3705:
3713:
3721:
3729:
3737:
3745:

_3:

3769:
3777:
3785:

0
0
0
0
0
0
0
0
0
0
0
0

*0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0

.0
0

.0
0
0
0
0
0
1
0
0
0
1
0
0
3
0
0

.0
0
1
0
0
1
0
0
0
0
0
1
0
0
0

1
0
1
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
.0
0
0
0

OU6'9

0
0
1
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
1
1
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
1
0
0
0
0



3793:
3801:
3809:
3817:

5
*3

3841:
3849:
3857:
3865:
3873:
3881:
3889:
3897:
3905:
3913:
3921:
3929:
3937:
3945:
3953:
3961:
3969:
3977:
3985:
3993:
4001:
4009:
4017:

^25 :

n51:
4049:
4057:
4065:
4073:
4081:
4089:

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0.
0
1
0
0
1
0
0
1
0

.0
0
0
0
0
1
0

0
2
0

0

01
0
0
0
0
0
0
0
0
0
0
0
0
01
0
0
0

100

1
0

0
1
0

00
0

00 b`7 0



SECTION XXIV

ANALYTICAL DATA (GAMMA LEPS)

000"'(//



Eberlinices
Oak RiWboratory
Analysib _..eet

Run I

Printed: 11126:05 PM
_e1I of 3

Work Orderw
_ .I

Analysis Code

Run

Date Received I

I

GLEPS

1112612002

I

Lab Deadline 12/5/2002

Client Duratek

Project 106760.003

Report Level 4

Activity Units pCI

Aliquot Units g

Matrix OS

Method LANL ER-130 Modified

Instrument Type Gamma Spectroscopy

Radlometric Tracer

Radiometric Sol#

Tracer Act (dpmlg)

Carrier

Carrier Conc (mg/ml)

C
C
_ f

Internal Sample Client Login Sample Sample
Fraction Desc ID CPM Date Aliquot

01 LCS LCS 11/26/02 00:00 1.0000E+00

02 MBL BLANK 11/26/0200:00 1.OOOOE+00
03 DUP VA-02-0176 8 9 11/25/02 12:00 2.8419E+01

04 DO VA-02-0176 89 11/25/02 12:00 2.8419E+01

^ SAF1 Is Cifor Gross Alpha and all other radlonucdides. SAF2 s used for Gross Beta only. I mass exceeded the callibration curve range. Results should be qualified as approprC)



Eberil rvices
Oak _f"aboratory
Analy_ teet

0^141

Run I

Printed: 1112 4:05 PM
la02of3

ML

Internal Sample Tracer Tracer Total Radlometic Rsdlometrfc Grav Carrier Grav Filter Grav Filter GraV Filter Grav Mean SAF SAFFraction Desc Aliquot(g) ACT(dpm) Tracer pCo Y % Rec Added (m1) rare (g) Final (g) Net(g) % Rec % Rec t 2-

01 LCS

02 MBL

03 DUP

04 DO

^ SAF1 Is used for Gross Alpha and all other radionudlides. SAF2 Is used for Gross Beta only. Ad Actual mass exceeded the calibration curve range. Results should be qualiied as appropriate.



Eberlin Ices
Oak RiNboratory
Analys bet

0gn41

Run I

Printed, 11126 4:05 PM
W o30f3

Internal Sample Rough Prep Rough Prep Prep Prep Sep to Sep tO Sep tH SOpFraction Desc Date By Date By Date/Time By DateMme By

01 LCS

02 MBL

.03 DUP

04 DO,

* SAFN isc for Gross Alpha and all other radionuclides. SAF2 Is used for Gross Beta only. **. mass exceeded the calibration curve range. Results should be qualified as Ia rop.)



Eberlin ices
Oak RXI-.!aboratory

Preliminary Data Re o~alytical Calculations
Work Order: O~- t,141 -GLEPS-1

Printed: 12/3I20Q1f5 PM
( ' Iof I

ab Nlie jSml ttj~ "Y Relt TwE MA LSC l.S LCS IRPO1 Sample *Sample Counting
Frection Oesc tdantllcatlon units tm. * IKnown R I la jFlg at jAliquot Dateflime01 AM-241 i LCS LCS pCI/g 3.86E403 4.21E+02 53EO 3.91E+03~ 96.52 OK 11126102 00:00 1.00E400 11i127102 10.4001. C9ST LC!S LCS - pCilg 1.39E+03 1.296E+02 4.07E+001 1.33E+03 104.50 OK 11/26/102 00:00 1.006E+'00 1 1/27/02 10:4002 ) co057 MBL BLANK 1 pCi19. 4.16E-02 7.1 1E.02 1.38E4)1i..11126/02 

00:00 1.OOE+00 11/26t02 19:4202 FE.55 MBL BLANK PCIIg .-. 6E+01 i.21E+03 -2.07E+02 
-11/26/02 00:00 1.006+00 11/26/02 19:4202 - 1-129 MB3L BLANK pcIfg 1.59E-01 2.86E-01 4.04E.011 11/26/02 00:00 1.00E+00 11i/26102 19:4203CO-57 DUPI VA.02-0176, I PCi19 1.23E+00 2.212-0 1.OE.01 OK 11/25/02 12:00 2.84E4.Ol 11/26102 1740903F-5 DP VA-02-0176 pCI/g 4.81E+00 1.76E+02 1.36E+02 I - 11/25/02 12:00 2.846+01 I11126/02 17:0903 - -29 DUP I VA.02.0176 pGI/g 1.35E-01 2.43E641 2.55E,01 INV11/25/0212:06 2.84E+01 11/26/02 17:0904 - CO-57 DO0 VA42.0i76 pcI/g 1.02E.00 1.81E-01 I 0I1 V- - 125102 12:00 2.84E+01 11/26/02 418:1004. FE55 DO VA02-0176 pCl/g 2.95E+0`1 9.73E+02 136E+0'2j1250120 

28401 1262 :004 1 1-129 Do'I VA, 0'2.0176 I pcl/g I-8.72E-02 1.97E641 3.26E-01i 
.. 11125/02 12:00 I2.04E401 11/2602 18:10

C-Il



Coyioom Report
Cliel uratek

02-11141-GIS-1 (pCI/g) In
TrOEM ID:

Printed: 11/2 4:05 PM
I*ge 1 of 1

Internal Sample Client Sample Sample Tracer Tracer Radlomefrie Redlomettlc SAF SAFFraction Desc ID Date Aliquot Aliquot (g) ACT (dpm) Tracer (pCO % Rec _ 2^
0 LCS LCS 11/26/02 00:00 1.0000

MBL BLANK 11/26/02 00:00 1.0000L DUP VA-02-0176 11/25/02 12:00 28.4190
bDo VA-02-0176 11/25/02 12:00 28.4190

0, C 0



at M
Eberline Services - Oak Ridge
Version 2.0 8/1999 Aliquot Worksheet Printed: 11/2612002 4:05 PM

Page 1 of I

Work Order |Run |An81s"bCode Aliquot Unlis Lab Deadllne 
- Technician

/ rm 2512002 KSALLINGS

Lab Duratek Sample Muffe Data, Dilution Data Aliquot Data MS Aliquot Data H-3 Solids Only
FdnCllentl : Typ Aliquot |Final (MI) Aliquot Aliquot | gRp aeAde 3lIqs

01 LCS , __LC8 
BXg- 1 .OOO+Q0S00 .0El 00|i02 BL ANK17 MBEI.N1i| 

2j 1O1.0000& 2|;z 00
04 VA-02-0`176 DO 

l _ 2.841sE+01 $

_ g g g ~~~~I M--DX|S SEf_ _ f~I WM|E M2

2 2 _; |OREM.

|Comments .

C.1

-:

Technician: . 9f:Zr Date: // / 26 / ° 2-



Page : 1

Acquisition date : 27-NOV-2002 10:40:10
Sample ID : 0211141-01

'/VMS Peak Search Report Generated 27h-NOV-2002 11:14:44.60

Configuration : DKA100:[GAMMA.SCUSR.ARCHIVE]SMP_021114101 GE5 LPGAS5_48030.CN

Analyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2

Client ID SPIKE
Deposition Date
Sample Date : 1-OCT-2001 00:00:00. Acquisition date : 27-NOV-2002 10:40:10

Sample ID : 0211141-01 Sample Quantity : 3.88000E+01 GRAM

Sample type : SOIL Sample Geometry : 0

Detector name : GE5 Detector Geometry: LPGAS-5

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:34:18.90 13%

Start channel : 1 End channel : 4096

Sensitivity : 3.00000 Gaussian : 15.00000

Critical level : No

Post-NIDPeak Search Report

It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

1.
1

4.07
7.89

1690
3113

8918 0.60 37.43
13694 0.62 74.16

31 14 24.2 9.36E-01
66 16 17.2 1.92E+00

88 67 1.8 1.90E+02

NI-59
PA-231
PA-234
PA-2311 11.04* 44883 18517 0.63 104.52

4
6
1
1
1
1
1
1
1
1
4
4
3
3
1
1

.1

1

1
1-

1

1

1

12. 18
13.96
14.97
16.93
17. 71
22. 03
24.93
27.39
32.02
33.29*
36.34
37.70
38.71*
43.24
44.08
48.48
49.62
59.48
78.33
87.97
98.99

109.58
110.22
121.99
136.39
165.77
199.02
203.50
254.93
279.02
31'0.35

179429
20159
34983
5623
21939

2488308
714924

2461
18817
27380
4672
6657
1865
1068
1439
3966
9360

519823
624

395632
167
609
'463

133821
15851
44249
3029
448
,747
1080

- 554

20848
24652
25448
18452
28059

177069
108329
10949
11239
10221
9410
8926
6127
7781

11570
21113
23893
37562
11024
23024
4788
3400

'5538
10592
7083
6961
5456
4508
4360
4322
3458

0.64 115.52
0.65 132.62
0.65 142.37
0.66 161.30
0.66 168.74
0.67 210.34
0.68 238.29
0.69 262.05
0.70 306.60
0.70 318.83
0.71 348.24
0.71 361.31
0.72 371.07
0.73 414.72
0.73 422.80
0.74 465.19
0.74 476.13
0.76 571.18
0.79 752.79
0.80 845.59
0.82 951.81
0.83 1053.80
0.84 1060.00
0.85 1173.35
0.87 1312.11
0.90 1595.20
0.94 1915.57
0.94 1958.73
0.99 2454.35
1.01 2686.55
1.04 2988.42

88
88
88

155
155
194
223
257
289
289
337
337
.337
407
407
455
455
554
745
827
945

1049
1049
1154
1297
1578
1902
1948
2444
2673
2977

67 0.6
67 3.6
67 2.2
23 9.6 3.OOE+00
23 3.4
29 0.2 3.79E+03 PA-234
30 0.3 1.82E+03
12 15.6 5.72E+00
49 2.9 4.78E+01
49 2.1
42 9.3 4.36E+00 I-125
42 6.7 PA-234
42 17.2
27 32.3 1.73E+00
27 32.3
51 17.5 2.71E+01
51 7.6
35 0.3 1.16E+02 AM-241
14 62.0 8.49E-01
33 0.4 9.02E+01 CD-109
14152.4 1.28E+00
19 29.5 3.37E+00
19 56.6.
35 0.7 2.65E+01 CO-57
30 2.8 2.85E+00 CO-57
33 1.3 8.04E+00
25 10.6 1.58E+00
20 56.8 9.70E-01
23 35.5 1.18E+00
26 25.8 1.94E+00
24 43.2 8.20E-01

U t37

O

051~



Post-NID Peak Search Report (continued)
Sample ID : 0211141-01

Page : 2
Acquisition date : 27-NOV-2002 10:40:10

it Energy

1 391.51

Area

15238

Bkgnd FWHM Channel Left Pw %Err Fit

5265 1.10 3770.79 3751 39 2.7 1.16E+00

Nuclides

0 06 '/9



Summary of Nuclide Activity
Sample ID : 0211141-01

Page : 3
Acquisition date : 27-NOV-2002 10:40:10

Total number of lines in spectrum 35
* iber of unidentified lines 22
*tmber of lines tentatively identified by NID 13 37.14%

Nuclide Type : FISSION

Nuclide
CO-57
NI-59
CD-109
I-125

Hlife
270.90D

7.50E+04Y
464. OOD
60.14D

Wtd Mean
Uncorrected

Decay pCi/GRAM
2.95 4.720E+02
1.00 2.873E+05
1.88 2.674E+04
130. 3.653E+02

Wtd Mean
Decay Corr
pCi/GRAM
1.391E+03
2.873E+05
5.027E+04
4.755E+04

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

0.129E+03 9.30
3002.E+05104491.46
0.591E+04 11.76
1.036E+04 21.79

Total Activity : 3.149E+05 3.865E+05

Nuclide Type : NATURAL

Nuclide
PA-231
PA-234
AM-241

Hlife
3.28E+04Y
4.47E+09Y
432.20Y

Decay,
1.00
1.00
1.00

Wtd Mean
Uncorrected
pCi/GRAM
1.736E+04
1.255E+02
3.856E+03

Wtd Mean
Decay Corr
pCi/GRAM
1.736E+04
1.255E+02
3.8-63E+03

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

154.4E+04 8896.85
0.235E+02 18.72
0.421E+03 10.89

Total Activity : 2.134E+04

_Grand Total Activity : 3.362E+05

gags: "K" = Keyline not found
"E" = Manually edited

2. 135E+04

4. 079E+05

"M" = Manually accepted
"A" = Nuclide specific abn. limit

00 13 50



Nuclide Line Activity Report
Sample ID : 0211141-01

Page : 4
Acquisition date : 27-NOV-2002 10:40:10

C ide

Nuclide
CO-57

Type: FISSION

Energy
122.06
136.48

%Abn
85.51*
10.60

%Eff
1.310E+01
1. 199E+01

Uncorrected Decay Corr
pCi/GRAM pCi/GRAM
4.623E+02 1.363E+03
4.825E+02 1.422E+03

2-Sigma
%Error
13.17
13.13

Status
OK
OK

Final Mean for 2 Valid Peaks = 1.391E+03+/- 1.294E+02 ( 9.30%)

NI-59 6.92 29.80* 1.407E-03 2.873E+05 2.873E+05******* OK

Final Mean for 1 Valid Peaks = 2.873E+05+/- 3.002E+08 (******%)

CD-109 88.03 3.72* 1.539E+01 2.674E+04 5.027E+04 11.76 OK

Final Mean for 1 Valid Peaks = 5.027E+04+/- 5.910E+03 ( 11.76%)

I-125 35.49 6.49* 7.628E+00 3.653E+02 4.755E+04 21.79 OK

Final Mean for 1 Valid Peaks = 4.755E+04+/- 1.036E+04 ( 21.79%)

Nuclide Type: NATURAL

1ide
~31

Energy
9.28

10.11
283.67
302.67

%Abn
42.00*
20.20
1.60
2.30

%Eff
1.653E-02
3.114E-02
5.338E+00
4.933E+00

Uncorrected Decay Corr 2-Sigma
pCi/GRAM pCi/GRAM %Error Status
1.736E+04 1.736E+048896.85 OK
2.761E+05 2.761E+054721.68 <<WM Interf

Line Not Found Absent
----- Line Not Found Absent

Final Mean for 1 Valid Peaks = 1.736E+04+/- 1.544E+06 (******%)

PA-234 9.89
21.72
37.93

131.42

89.00
64.90*
23. 75
20.40

2. 656E-02
1. 902E+00
8. 649E+O0
1. 238E+Q.1

7. 348E+04
7. 802E+04
1. 255E+02
----- Line

7.348E+045535.96 <<WM Interf
7.802E+04 77.42 OK
1.255E+02 18.72 OK
Not Found Absent

Final Mean for 2 Valid Peaks = 1.255E+02+/- 2.348E+01 ( 18.72%)

AM-241 59.54 35.90* 1.453E+01 3.856E+03 3.863E+03 10.89 OK

Final Mean for 1 Valid Peaks = 3.863E+03+/- 4.206E+02 ( 10.89%)

Flag: "1*" = Keyline

00681



Combined Activity-MDA Report
Sample ID : 0211141-01

Page : 5
Acquisition date : 27-NOV-2002 10:40:10

* -Identified Nuclides
Ac

Act /MDAActivity
(pCi/GRAM)

Act error
Nuclide

MDA
(pCi/GRAM)

MDA error

CO-57
NI-59
CD-109
I-125
PA-231
PA-234
AM-241

1. 391E+03
2.873E+05
5.027E+04
4.755E+04
1. 736E+04
1.255E+02
3.863E+03

1.294E+02
3. 002E+08
5. 910E+03
1. 036E+04
1. 544E+06
2.348E+01
4.206E+02

4.069E+00
4.739E+04
7.350E+01
4.675E+03
3.366E+03
4.081E+01
5.367E+O0

5.101E-01
4.952E+07
8.122E+00
9.011E+02
2.994E+05
3.155E+01
5.431E-01

341.92 8
6.062

683.919
10.172
5.157
3.074

719.821

---- Non-Identified Nuclides

Key-Line
Activity K.L.
(pCi/GRAM) Ided

Act error
Nuclide

MDA
(pCi/GRAM)

MDA error Act/MDA

FE-55
I-129
BA- 133
CE-144
PB-210
TH-231
ii234

||37
Z!43

-4.416E+05
7.785E+00
2.902E+OO
5.994E+00
1. 186E+02
5. 622E+04
-1.253E+02
7.866E+03
-3.290E+00

2.205E+09
5.933E+00
3.313E+O0
2. 123E+01
6.095E+01

+ 2.480E+04
2.529E+01

+ 9.158E+02
1. 506E+00

3.765E+05
6.651E+00
5. 173E+00
2. 989E+01
5.041E+01
2.920E+02
3.247E+01
3.044E+01
2.316E+00

1.880E+09
1.912E+00
8.792E-01
3.667E+00
6.331E+00
1 .282E+02
3.253E+00
3.326E+00
3.166E-01

-1.173
1.170
0.561
0.201
2.353

192.564
-3. 80

258._
-1.470

00682



Rejected Report
Sample ID : 0211141-01

Page : 6
Acquisition date : 27-NOV-2002 10:40:10

t ide
C9

Half-life
1. 57E+07Y

Half-Life
Ratio

0.00
Energy %Abund
29.78* 57.00
33.60 13.20
39.58 7.52

Found .26.66

Activity 2-Sigma
(pCi/GRAM) %Error

--- Not Found ---
1.179E+03 22.07
1.031E+02 23.72

Rejected by
Abun.

% Abundances

BA-133 10.50Y 0.11

% Abundances

30.80
81.00*

302.84
356.01
383.85
Found =

97. 60
33.00
17.80
60. 00
8.70

44. 96

1.447E+02 27.57
--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---

Abun.

PB-210 22.26Y 0.05 10.80
46.50*

% Abundances Found =

24.30
4. 05

85.71

1.498E+052972.74
--- Not Found ---

Wtd. Mean

TH-231 7.04E+08Y 0.00 25.64* 14.70
84.21 6.40
lund = 69.67

5.622E+04 44.10
--- Not Found ---

Abun.

% Abundances Fc

NP-237 2.14E+06Y 0.00 29.37 .14.00
86.50* 12.60

% Abundances Found = 47.37

--- Not Found ---
7.866E+03 11.64

Abun.

C,': 1*"11 = Keyline



9

SpectrL- : DKAI00:EOAMMA.Si
Title
Sample Title: SPIKE
Start Time: 27-NOV-2002 10:40
Real Time : 0 00:34:18.90
Live Time : 0 00:30: 00. 00

;USR.ARCHIVE)SMP..*ii4I0LG-E5LPGPS&5.48030,CNF;1

Sample
Sample
Sample

Time:
ID
Type:

±-OCT-2001 00:00:
021±141-01
SOIL

Energy
Energy
Energy

Offset:
Slope :
Quad :

1.88831E-0±
1.03817E-01
-i.02782E-08
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Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114101_GE5_LPGAS5 48030.CNF

C~nnel

1:
9 :

17:
25:
33:
41:
49:
57:
65:
73:
81:
89:
97:

105:
113:
121:
129:
137:
145:
153:
161:
169:
177:
_ 85:

209:
217:
225:
233:
241:
249:
257:
265:
273:
281:
289:
297:
305:
313:
321:
329:
337:
345:
353:
361:
369:
377:
385:

C1~:
409:
417:
425:

0
0

.744
689
691
763
635
729
867

1279
828

1034
1879
7332

19228
5099
2743
3112
5296
1521
2221
4715
1471
2367
6961

22782
282759
33014
5963

27642
60237
3488
1237
885
527
584
.592
740

2671
2080
3224
529
471
827
693

1383
622
440
400
438
476
509
720
689

0
9

691
659
760
699
641
755
870

1272
861

1070
2147
7237

23608
3160
3311
3282
4501
1333
2410
4358
1533'
2653
8236

28068
322684
16348
6918

38544
45655
2998
1207
766
489
545
585
857

2876
2295
2722
516
454
891
714

1307
689
389
415
422
462
534
651
721

0
125
751
673
856
636
660
743
956

1311
920

1180
2586
6905

26502
2045
3806
3874
3764
1294
2419
3808
1628
2912
9531

36863
332352

8640
8010

54031
33948
2920
1381
671
468
531
598
969

2951
2656
2045
477
498
1035
707

1250
648
412
420
464
479
579
746
668

0
998
693
702
827
636
663
781
903

1249
923

1344
3154
6621
26466
1596
4133
4562
2998
1514
2680
3190
1677
3288

11018
51235
303317

5731
9519

69806
23910
2780
1374
639
526
555
609

1061
2950
3144
1448
486
485

1063
753

1099
590
402
412
486
504
585
700
668

0
1631
630
657
879
615
636
755
871

1146
966

1414
3904
6946

23303
1519
4200
5526
2510
1634
3090
2525
1780
3786
12611
74569

245170
:4932
11216
83306
16825
2385
1347
574
502
592
665
1244
2582
3508
994
451
498

1032
838
951
610
406
416
417
476
673
732
565

0
1314
604
639
882
628
710
798

1008
1040
959

1480
4934
7988

18484
1618
4010
6276
2031
1850
3575
1929
1866
4311

14742
110333
176440

4741
13110
89090
11307
2055
1293
558
511
550
667

1613
2375
3721
757
462
540
965
980
735
600
396
419
443
509
655
707
637

0 0
1001 825
698 655
662 682
865 777
656 627
692 675
841 888

1043 1184
922 940
983 998

1650 1774
5834 6789

10853 14676
13131 8479
1874 2236
3562 3362
6398 6099
1831 1632
1998 2184
4210 4684
1729 1520
1994 2178
4927 5895

16538 19263
161625 222792
112343 63243

4903 5300
15845 20564
86296 75059
7167 4886
1635 1334
1187 1026

508 525
555 529
577 617
637 713

1953 2241
2073 2005
3973 3729
584 578
444 477
606 701
854 730

1109 1201
636 620
533 449
461 443
449 463
447 471
487 532
665 659
763 688
602 579

UO55



433: 580 610 592 612 688 674 673 646

441: 723 654 740 701 732 765 764 787

449: 786 819 888 840 902 904 893 890

457: 968 1012 1058 1057 1174 1238 1287 1463

,5: 1456. 1594 1498 1584 1563 1696 1808 18 -

@73: 2055 2067 2179 2160 2162 2050 2036 181D

481: 1807 1743 1689 1658 1663 1618 1642 1629

489: 1656 1641 1643 1638 1642 1580 1664 1557

497: 1570 1643 1614 1564 1581 1549 1541 1568

505: 1516 1565 1515 1555 1562 1564 1504 1542

513: 1554 1539 1517 1520 1560 1543 1491 1559

521: 1478 1507 1549 1484 1672 1552 1552 1587

529: 1649 1647 1585 1643 1669 1623 1653 1594

537: 1697 1676 1749 1676 1602 1691 1732 1687

545: 1777 1678 1786 1771 1691 1801 1786 1748

553: 1778 1832 1868 1899 2011 2109 2475 2737

561: 3253 3942 5134 7385 10811 17068 25849 38452

569: 51661 63477 69413 68521 60130 46525 32222 19692

577: 10836 5412 2554 1237 676 524 420 423

585: 393 451 394 389 451 426 417 425

593: 448 452 424 443 418 430 479 419

601: 458 459 489 414 462 467 497 460

609: 470 474 447 469 468 487 502 530

617: 506 534 541 582 545 584 592 630

625: 638 626 662 720 727 760 785 755

633: 774 800 820 869 849 871 871 864

641: 936 941 887 894 883 895 923 878

649: 920 919 945 901 848 938 914 903

657: 842 918 873 935 948 940 886 873

* 65: 882 918 865 879 891 870 843 83

, 73: 920 849 826 856 892 828 865 84

681: 853 938 865 846 882 849 879 84

689: 840 799 852 787 804 919 873 834

697: 838 807 887 863 849 820 848 736

705: 837 791 794 763 826 758 815 739

713: 785 766 780 709 820 767 786 768

721: 729 769 735 785 760 761 762 739

729: 740 760 754 828 825 661 775 804

737: 766 788 840 772 847 827 878 840

745: 838 859 806 827 848 895 900 858

753: 851 821 801 790 805 726 763 711

761: 756 723 771 692 765 760 775 810

769: 748 846 750 770 731 779 767 778

777: 740 734 852 839 886 834 885 854

785: 878 809 895 884 805 843 831 819

793: 821 825 822 854 816 853 844 873

801: 835 866 898 882 880 856 923 862

809: 908 910 894 885 986 926 956 927

817: 902 911 943 920 898 899 909 927

825: 931 948 967 961 995 1023 1043 1199

833: 1318 1451 1841 2451 3177 4629 7249 11229

841: 17312 25374 34620 43207 49211 50801 47175 38975

849: 28832 19587 11777 6664 3326 1599 906 540

857: 430 381 374 379. 415 395 403 391

865: 404 382 375 404 412 391 404 370

73- 363 344 375 371 346 362 364 36

81: 344 345 355 362 340 357 353 352'

889: 358 357 359 333 363 385 356 377

*897: 347 367 359 352 311 364 373 342

905: 373 352 329 365 331 337 341 328



913: 325 384 342 343 336 321 340 341

921- 347 356 345 335 353 295 362 338

929: 361 362 353 349 378 363 316 321

937: 356 332 336 319 349 364 337 349

5 341 350 330 327 380 381 357 386

C3: 398 332 367 338 341 348 342 335

961: 335 347 323 351 359 320 353 370

969: 321 333 328 337 357 348 314 357

977: 338 365 338 366 350 326 360 378

985: 352 341 377 392 378 391 382 354

993: 384 359 394 350 352 376 369 356

1001: 361 400 355 356 348 383 381 314

1009: 347 380 346 331 357 342 349 362

1017: 351 340 340 361 323 347 328 335

1025: 351 360 332 369 323 368 357 348

1033: 361 342 371 342 338 353 320 350

1041: 351 363 372 412 349 348 343 313

1049: 335 322 342 377 411 405 381 412

1057: 384 404 423 409 425 383 353 346

1065: 353 345 342 358 386 328 364 368

1073: 332 351 373 372 347 375 363 365

1081: 350 359 318 376 358 372 353 322

1089: 391 323 355 322 351 317 325 320

1097: 351 348 340 334 335 345 346 341

1105: 362 342 327 319 371 357 341 365

1113: 357 338 320 348 332. 314 327 320

1121: 346 347 349 -345 358 347 332 315

1129: 345 347 324 363 337 336 304 344

1137: 367 337 357 349 352 362 346 367

- 45: 376 337 333 357 317 333 362 360

3: 337 347 358 362 352 376 418 459

61: 520 608 751 968 1317 2017 2957 4494

1169: 6822 9500 12511 14787 16174 16362 14601 12015

1177: 9245 6360 3988 2304 1283 755 444 312

1185: 276 256 243 233 246 258 242 227

1193: 246 238 240 260 228 230 245 259

1201: 239 268 258 234 264 230 243 254

1209: 227 230 262 246 228 240 249 239

1217: 238 244 233 237 222 229 242 251

1225: 238 234 245 237 267 230 222 236

1233: 231 217 229 215 236 244' 234 229

1241: 225 212 237 238 247 262 237 214

1249: 236 250 240 246 253 214 252 241

1257: 220 246 231 253 243 227 235 239

1265: 249 229 236 234 228 233 255 219

1273: 250 241 269 254 251 243 236 266

1281: 267 234 249 220 228 239 232 207

1289: 229 237 250 248 233 234 235 242

1297: 240 245 240 252 265 285 351 389

1305: 410 642 895 1093 1412 1703 1936 2024

1313: 2054 1860 1552 1175 926 643 435 316

1321: 279 243 235 223 246 239 221 256

1329: 222 229 222 220 238 221 225 224

1337: 215 228 236 216 .208 244 213 194

1345: 208 249 237 228 238 222 225 220

53: 242 218 231 227 222 236 206 229

Wo1 234 219 218 243 240 226 213 217

1369: 223 222 221 250 228 214 224 233

1377: 232 243 246 243 210 224 247 203

1385: 232 255 242 252 214 222 242 209

006 37



1393: 216 231 218 226 233 210 209 240

1401: 253 204 233 212 228 229 229 206

1409: 246 209 251 203 247 229 233 230

417: 236 243 252 245 215 248 228 207

25: 237 221 221 212 209 214 207 22C)

33- 224 211 204 219 201 237 242 1

1441: 244 226 232 223 225 194 211 244

1449: 217 215 195 237 227 244 240 206

1457: 236 240 222 228 194 195 207 243

1465: 243 219 202 206 224 241 224 204

1473: 216 227 207 225 204 234 194 236

1481: 220 208 206 195 204 235 217 204

1489: 202 218 224 216 252 223 225 226

1497: 250 223 226 237 213 240 246 221

1505: 239 221 228 228 231 237 232 220

1513: 236 211 242 224 224 213 212 222

1521: 199 193 204 235 235 212 232 244

1529: 220 206 213 206 228 205 230 215

1537: 223 255 222 242 207 227 209 240

1545: 188 248 229 226 216 247 211 215

1553: 217 219 228 228 234 205 213 241

1561: 217 230 191 223 233 202 237 221

1569: 184 206 260 200 .202 234 233 207

1577: 237 221 239 208 246 239 305 342

.1585: 415 474 680 854 1270 1828 2574 3353

1593: 4229 4895 5082 5281 4581 3933 3052 2107

1601: 1449 979 608 374 309 242 201 204

1609: 206 191 198 184 214 197 213 198

1617: 182 192 213 197 208 202 193 200

25: 234 175 212 206 195 225 201 20-

-33- 203 206 188 206 202 189 197 22,

1641: 197 208 194 195 212 177 167 190

1649: 203 179 192 195 217 196 195 200

1657: 175 183 192 188 203 185 196 199

1665: 198 197 228 185 213 211 209 208

1673: 190 199 211 176 205 203 192 196

1681: 193 223 182 233 184 187 212 192

1689: 188 204 200 215 215 194 192 219

1697: 194 216 194 169 199 198 232 202

1705: 184 194 218 185 178 188 204 190

1713: 200 186 185 208 183 182 209 182

1721: 190 205 172 203 190 171 200 202

1729: 191 199 193 187 209 195 174 195

1737: 204 166 195 214 200 198 188 188

1745: 188 191 184 199 172 223 200 173

1753: 189 194 210 209 193 228 190 221

1761: 210 220 219 198 194 201 183 205

1769: 211 222 175 204 214 220 216 199

1777: 21i 200 195 223 213 200 210 221

1785: 210 209 209 212 207 214 215 217

1793: 210 239 210 183 206 205 192 203

1801: 218 215 185 212 214 227 216 215

1809: 234 214 241 224 211 225 229 218

1817: 194 219 237 251 219 212 223 200

25: 220 229- 225 240 232 219 191 222

33. 201 202 202 208 205 196 239 22QE41- 208 223 212 195 191 197 223 215

1849: 197 211 201 208 176 224 206 197

1857: 193 221 232 215 203 209 202 236

1865: 192 224 222 225 193 209 231 213



1873: 220 243 235 197 223 204 244 228

1881: 221 241 224 213 215 210 203 235

1889: 202 212 240 222 262 217 235 201

1897: 212 202 210 229 231 224 215 209

5 229 233 271 289 332 -361 351 420

3 442 503 490 537 502 451 431 368

1921: 379 321 269 262 214 203 223 203

1929: 223 215 205 204 213 204 208 198

1937: 227 235 230 228 229 219 207 213

1945: 236 223 205 209 201 212 205 215

1953: 253 243 279 274 284 259 276 272

1961: 256 269 250 227 258 245 232 231

1969: 242 224 201 212 217 204 230 223

1977: 203 217 196 207 199 221 177 200

1985: 181 212 206 201 197 190 218 218

1993: 188 197 219 219 191 185 220 195

2001: 222 205 242 212 235 240 208 216

2009: 217 198 204 230 205 239 186 251

2017: 217 217 203 226 225 222 220 233

2025: 224 225 236 240 216 248 199 206

2033: 197 232 227 210 201 208 238 219

2041: 207 238 183 210 236 247 226 203

2049: 226 213 209 203 226 238 188 208

2057: 235 203 227 232 209 246 187 235

2065: 219 224 251 225 222 243 227 204

2073: 231 226 .257 237 214 239 204 241

2081: 216 203 250 245 224 230 237 246

2089: 255 217 229 208 219 223 222 227

2097: 229 210 212 223 207 232 240 211

5 238 216 214 207 206 233 234 241

3 252 232 258 237 196 265 208 231

1 205 199 248 224 236 231 248 246

2129: 219 215 225 231 218 260 224 243

2137: 212 234 220 248 230 204 260 203

2145: 231 232 232 225 218 220 197 212

2153: 236 230 212 212 221 220 238 225

2161: 225 226 246 221 219 261 211 211

2169: 210 240 237 240 203 218 228 251

2177: 203 218 221 245 211 248 203 200

2185: 228 221 216 224 222 207 202 211

2193: 204 210 235 213 219 - 201 195 239

2201: 231 220 229 219 241 214 227 204

2209: '213 219 210 205 219 221 237 219

2217: 225 192 218 219 217 205 226 230

2225: 192 202 209 231 219 225 229 196

2233: 216 214 233 224 224 219 225 209

2241: 244 223 186 222 224 221 223 197

2249: 183 223 226 212 214 234 193 203

2257: 192 211 203 228 219 197 221 178

2265: 225 197 211 211 210 192 184 186

2273: 221 189 186 214 229 212 195 214

2281: 207 223 225 '245 203 186 198 199

2289: 203 197 194 219 211 191 207 203

2297: 213 206 219 210 198 199 214 214

2305: 213 214 213 177 214 202 202 208

3 186 211 222 216 222 190 204 195

1 215 193 190 212 194 216 179 182

2329: 189 230 207 196 198 209 196 178

2337: 192 180 180 165 211 199 214 185

2345: 221 175 187 196 180 191 199 168

U u 689



2353:
2361:
2369:
2377:
^85:

WE93:
2401:
2409:
2417:
2425:
2433:
2441:
2449:
2457:
2465:
2473:
2481:
2489:
2497:
2505:
2513:
2521:
2529:
2537:
2545:
2553:
2561:
2569:
2577:
|85:

93:
601:

2609:
2617:
2625:
2633:
2641:
2649:
2657:
2665:
2673:
2681:
2689:
2697:
2705:
2713:
2721:
2729:
2737:
2745:
2753:
2761:
2769:
2777:

1785:
_ 93:

01:
2809:
2817:
2825 :

198
169
181
191
174
180
176
202
166
175
178
193
220
269
173
185
179
222
193
172
160
162
170
179
154
154
173
173
175
164
139
165
189
163
153
165
176
174
166
184
157
229
226
149
186
137
160
138
166
160
161
165
166
148
156
153
161
157
159
163

202
191
185
181
184
183
185
187
189
190
193
188
221
252
182
176
172
.167
186
192
179
173
167
178
165
180
153
198
159
179
166
169
157
176
168
173
153
174
171
170
153
218
230
161
146
174
168
149
147
153
170
159
161
182
128.
153
153
136
125
153

206
196
188
187
183
191
213
180
186
188
161
182
244
231
207
164
178
161
185
187
204
182
173
196
143
199
197
178
151
177
168
168
180
191
164
180
169
181
182
176
194
228
183
158
140
155
173
149
142
160
170
169
166
158
191
159
132
160
130
160

221
186
200
176
179
195
193
204
174
165
167
190
252
213
193
198
165
203
210
194
192
155
183
178
160
172
184
163
166
175
171
172
174
146
173
174
157
146
198
173
188
249
178
162
158
147
171
149
156
168
146
153
153
143
162
159
144
135
161
173

209
189
189
184
183
203
176
185
167
202
190
192
232
187
181
186
191
163
192
201
170
182
176
187
168
144
170
160
189
172
154
166
167
165
188
176
167
166
163
158
161
224
186
153
162
158
146
156
167
168
169
143
150
159
171
140
133
149
149
141

200
183
228
182
171
200
171
188
176
173
182
195
296
203
213
187
199
182
186
178
173
167
162
176
178
194
192
172
169
150
175
166
177
178
141
177
158
175
145
160
175
287
210
164
147
167
170
157
137
152
154
164
148
150
147
151
153,
162
158
152

183
190
187
197
192
168
159
195
205
168
194
196
265
179
193
178
178
173
181
202
181
192
175
188
171
173
165
149
170
169
165
171
147
177
161
151
173
159
166
209
189
252
168
168
168
169
173
158
142
174
169
165
141
144
149
15.7.
157
179
134
152

OtG3Q

217
206
173
167

1
182
213
172
193
192
178.
249
193
162
194
161
179
187
190
181
162
175
162
163
-183
170
159
186
17
15,
175
161
167
174
158
161
150
151
172
204
276
182
158
169
169
171
160
170
155
151
167
170
154
17
11
125
147
166
156



2833:
2841:
2849:

i857
S5
3

2881:
2889:
2897:
2905:
2913:
2921:
2929:
2937:
2945:
2953:
2961:
2969:
2977:
2985:
2993:
3001:
3009:
3017:
3025:
3033:
3041:
3049:
3057:

65
73
81

3089:
3097:
3105:
3113
3121:
3129:
3137:
3145:
3153:
3161:
3169:
3177:
3185:
3193:
3201:
3209:
3217:
3225:
3233:
3241:
3249:
3257:

65
73

~ 81
3289:
3297:
3305:

159
158
134
154
165
135
153
149
131
'151
130
136
161
149
154
154
142
142
137
160
180
153
140
128
145
157
135
159
155
151
156
155
116
136
151
166
145
154
140
151
128
137
149
137
147
143
154
130
137
132
136
129
117
143

.149
146
123
137
134
125

138
145
137
148
150
163
158
174
144
146
136
152
159
149
138
158
157
147
150
208
166
133
143
141
151
133
151
139
163
154
138
150
162
135
136
151
107
139
138
125
142
140
135
144
120
1,64
155
135
156
148
161
146
118
149
131
123
147
138
132
129

165
163
137
133
162
131
141
150
164
166
125
124
142
137
163
147
142
154
148
179
153
140
143
120
143
150
135
144
149
145
152
153
172
131
150
162
126
153
148
146
149
167
131
157
140
143
138
142
153
147
150
148
138
128
151
137
143
141
134
147

136
140
170
161
108
139
135
157
167
139
160
146
148
143
155
165
161
152
157
198
138
149
163
140
162
131
136
161
129
141
143
145
148
158
160
139
146
147
139
154
147
145
165
142
142
154
128
139
146
146
132
129
135
159
130
151
136
165
134
134

159
160
159
151
140
153
143
149
136
145
148
146
140
148
148
181
155
135
153
206
158
153
155
135
128
127
132
128
144
143
144
151
124
136
141
132
135
136
124
140
116
116
138
127
134
147
147
135
138
147
140
120
159
117
131
144
141
137
125
144

131
144
136
160
161
160
167
154
155
172
150
158
147
137
144
156
151
135
153
183
134
145
133
163
139
151
134
162
143
140
131
167
139
142
137
139
145
147
131
135
147
116
172
131
138
146
141
131
154
109
132
150
139
145
140
153
149
132
163
145

171
150
133
143
145
158
154
155
159
148
140
159
157
129
157
147
119
152
160
173
157
127
147
148
147
152
122
118
134
141
124
153
135
138
140
137
140
154
134
116
147
121
130
148
133
139
134
166
125
154
125
142
151
159
152
117
148
.132
147
140

151
138
160
166
144
148
156
141
143
160
163
168
151
150
151
148
160
166
190
170
138
145
130
146
133
149
133
144
132
142
129
112
141
137
.142
121
156
137
133
126
142
146
127
133
174
147
133
135
136
145
148
130
121
133
134
158
152
145
153
143



3313: 152 145 126 136 143 129 127 155

3321 148 151 145 124 135 138 154 118

3329. 158 131 146 134 104 149 143 152

_X37: 139 120 141 145 148 127 109 128

45. 135 136 137 133 126 13'2 15 6 13c

-3o53: 130 142 129 138. 173 135 110 123<

3361: 129 104 144 139 ' 133 109 134 117

3369'. 128 149 - 18115 119 126 117 139

3377: 146 140 138 139 149 122 132 151

3385: 134 132 132 , 142 118 149 149 136

3393. .142 '153 143 ' 129 136 135 123 -109

3401- 125 129 122 ~151 132 159 15413

3409: 138 124 137 10128 148 130 128

3417: 140 136 '144 131 126 141 142 127

3425: 117 138 118 154 138 140 140 131

3433'. 127 149 133- 140 '147 147 123 151

3441: '133 128 153 142 127 146 127 130

3449: 160 139 113 146 144 128 150 143

3457. 133 141 144 123 134 146 129 134

3465- 145 150, 158 ' 139 138 155 134 157

3473: 142 151 1937118 115 152 135

'3481: 134 127 113 145 141 119 108 151

3489: 160 134 108 125 -118 130 117 130

3497.: 116 144 134 129 141 134 126 130

3505: 143 154 - 137 122 123 138 119 141

3513. 119 140 133 142 133 154 133 119

3521- 122 125 154 144 130 ,143 140 150

3529: 140 137 122 124 133 127 131 135

3537: 142 125 149 125 132' 126 144 116

_45. 139 123 151 136 137 142 117 12U

_253: 142 131 143 141 ' 139 137 136 14q0

3561. 145 146 125 142 140 130 142 127

3569. 138 122 154 131 132 129 120 153

3577: 147 136 131 134 '147 134 127 138

358-5 141 121 141 125 131 129 116 121

3593. 142 135 122 133 148 129 138 123

.3601 - 132 141 133 131 162 145 138 ,143

3609. 136 139 110 140 138 115 144 145

3617: 121 132 129 127 132 158 134 123

3625: 130 145 136 136 142 124 151 144

3633: 126 162 147 129 149 146 133 119

3641. 130 135 135 129 120 121 127 130

3649- 133 141 115 134 149 129 116 141

3657: 114 126- 120 141 122 140 145 141

3665. 131. 128 '135 135 134 110 150 145

3673: 140 164 131 148 129 158 138 141

3681: 148 144 13127 - 145 109 126 130'

3689. 145 139 126 119 161 132 136 129

3697. 127 137 132 112 '132 138 128 122

3705: 107 133 150 117 124 150 145 135

3713: .154 140 133 131 129 140 144 146

.3721. 127 135 136 .128 126 116- 101 130

3729: 135 158 139 '120 118 133 147 158

3737: 122 126 114 145 134 128 11.6 147

745- ' 114 - 134 136 127 154 138 127 150_

-'53. 135 153 164 145 143 170 197 24U_

-761: 292 351 ' 471 572 711 904 1061 1218-

3769: 1372 '1431' 1543 1453 1282 1164 1054 876

3777. 664 ' 507 386 287 230 208 ,186 137

3785- 139 138 152 138' 126 126 133 142

'b'9 2



3793:
3801:
3809:

817:

3:
3841:
3849:
3857:
3865:
3873:
3881:
3889:
3897:
3905:
3913:
3921:
3929:
3937:
3945:
3953:
3961:
3969:
3977:
3985:
3993:
4001:
4009:
4017:
25:

XR41:
4049:
4057:
4065:
4073:
4081:
4089:

141
138
140
130
129
124
124
156
139
135
131
122
149
131
148
133
130
125
139
126
114
133
135
121
141
129
112
162
133
142
132
157
145
126
129
135
134
160

134
153
108
140
158
131
139
128
136
160
126
130
163
141
137
123
142
149
131
136
134
123
126
163
130
152
148
145
149
136
138
145
136
126
135
155
126
120

135
146
117
128
143
137
137
131
139
142
139
131
131
118
137
118
150
137
141
137
147
152
144
146
144
133
135
122
135
133
151
132
138
142
135
136
120
145

147
127
134
137
108
148
119
128
115
148
133
136
113
138
133
123
128
121
138
137
121
145
151
129
129
122
137
145
147
145
133
157
151
134
153
145
126
109

119
125
129
137
125
136
121
147
121
119
147
115
137
122
141
132
115
130
161
137
136
158
143
137
150
124
147
143
134
116
135
166
144
128
136
140
150
133

133
138
149
131
130
139
139
127
145
122
124
136
120
146
115
116
134
146
148
126
142
135
133
123
158
122
135
141
149
128
143
131
137
134
129
141
147
130

131
126
144
134
132
128
123
129
134
139
133
127
136
130
117
121
140
131
140
127
136
132
123
144
132
145
124
131
144
133
158
145
117
141
147
126
145
148

138
109
131
126
138
116
153
133
119
123
106
133
120
122
133
136
150
144
130
146
166
136
151
132
153
142
140
134
122
124
134
135
115
114
126
135
149
150

I

00U'93



Sample ID : 0211141-02
Page : 1

Acquisition date : 26-NOV-2002 19:42:06

. /VMS Peak Search Report Generated 26-NOV-2002 20:42:31.43

Configuration : DKA100:[GAMMA.SCUSR.ARCHIVE]SMP 021114102
Analyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
Client ID : BLANK
Deposition Date
Sample Date : 26-NOV-2002 00:00:00 Acquisition date : 2(
Sample ID : 0211141-02 Sample Quantity : 1.
Sample type : SOIL Sample Geometry : 0
Detector name : GE5 Detector Geometry: LI
Elapsed live time: 0 01:00:00.00 Elapsed real time: 0
Start channel : 1 End channel :4(
Sensitivity : 3.00000 Gaussian : 1!
Critical level : No

_GE5_LPGAS5_48017.CN

6-NOV-2002 19:42:06
.38330E+01 GRAM

?GAS-5
01:00:04.30 0.1%
096
3.00000

Post-NID Peak Search Report

It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

29.85*
41.83
46.38
63.37
74.81
77.07

168.60
238.28
238.88
295.12
351.52

14
28

* 29
33
66

104
31
32
39
24
44

26
7
5
8

28
10
15
3
1

20
5

0.69
0.72
0. 73
0.76
0.78
0.79
0 .91
0.97
0. 98
1.02
1.07

285.71
401.09
444. 98
608. 60
718,. 80
740.62

1622.44
2293.94
2299.70
2841.71
3385.32

273
391
437
595
707
731

1610
2283
2283
2827
3373

22178.9
18 47.3
16 44.1
24 50.2
21 41.3
20 23.0
23 52.2
23 59.6
23 40.2
23 83.3
24 31.5

7. 97E-01
8.18E-01
7.50E-Ol
7.96E-01 TH-234
6.27E-01 AM-243
6.31E-01
8.99E-01
1.08E+00

4.18E-01
8.63E-01

Q

(j
�_V V

0694



Summary of Nuclide Activity
Sample ID : 0211141-02

Total number of lines in spectrum
t iber of unidentified lines
Crer of lines tentatively identified

Page : 2
Acquisition date : 26-NOV-2002 19:42:06

11
7
4 36.36%

Nuclide Type : NATURAL

Nuclide Hlife Dec
TH-234 4.47E+09Y 1.

Wtd Mean
Uncorrected

cay pCi/GRAM
.00 3.141E+00

Wtd Mean
Decay Corr
pCi/GRAM
3.141E+00

Decay Corr
2-Sigma Error

1.61OE+00

2-Sigma
%Error Flags
51.27

Total Activity : 3.141E+00 3. 141E+00

Nuclide Type : FISS.ION
Wtd Mean

Uncorrected
Decay pCi/GRAM
1.00 3.616E-01

Wtd Mean
Decay Corr

pCi/GRAM
3.616E-01

Nuclide
AM-243

Hlife
7380. OY

Decay Corr
2-Sigma Error

1.575E-01

2-Sigma
%Error Flags
43.55

Total Activity : 3.616E-01

Grand Total Activity : 3.502E+OO

Flags: "K" = Keyline not found
"El = Manually edited

3.616E-01

3.502E+00

"M" = Manually accepted
"A" = Nuclide specific abn. limit

JOU 0 s6 5



Nuclide Line Activity Report
Sample ID : 0211141-02

Page : 3
Acquisition date.: 26-NOV-2002 19:42:06

* lide Type: NATURAL

Nuclide
TH-234

Energy
63.29

Uncorrected Decay Corr 2-Sigma
%Abn %Eff pCi/GRAM pCi/GRAM %Error Status
3.80* 1.484E+01 3.141E+00 3.141E+00 51.27 OK

Final Mean for 1 Valid Peaks = 3.141E+00+/- 1.610E+00 ( 51.27%)

Nuclide Type: FISSION -

Nuclide
AM-243

Uncorrected Decay Corr 2-Sigma
Energy %Abn %Eff . pCi/GRAM pCi/GRAM %Error Status
74.67 66.00* 1.509E+01 3.616E-01 3.616E-01 43.55 OK

Final Mean for 1 Valid Peaks = 3.616E-01+/- 1.575E-01' ( 43.55%)

Flag: "l*"1 = Keyline

I0 6 6



Combined Activity-MDA Report

Sample ID : 0211141-02

Page : 4

Acquisition date : 26-NOV-2002 19:42:06

CIO Identified Nuclides ----

Activity
(pCi/GRAM)

Act error MDA
(pCi/GRAM)

MDA error Act/MDA

Nuclide

TH-234
AM-243

3.141E+00
3.616E-01

1. 610E+00
1. 575E-01

2. 180E+00
1.582E-01

2.144E-01
2. 087E-02

1.440
2.286

---- Non-Identified Nuclides ----

Key-Line
Activity'
(pCi/GRAM)

K. L.
Ided

Act error

Nuclide

MDA
(pCi/GRAM)

MDA error Act/MDA

FE-55
CO-57
NI-59
CD-109
I-125
I-129
BA-133
CE-144
PB-210
PA-231
TH-231
UaM-234
t J237
U--37
AM-241

-3.656E+01
4.160E-02
-3.021E+01
1. 871E+00
-1.678E-01
1.592E-01
2.302E-02
-4.069E-01
2. 978E+00
3. 096E+00
3.175E-01
1. 128E-01
4. 132E-01
-3.902E-02
2.280E-01

1.209E+03
7. 107E-02
4.473E+02
1. 877E+00
1.271E+00

+ 2.863E-01
1. 500E-01
5.541E-01

+ 1.362E+00
1.446E+01
9. 618E-01
2. 765E-01
5. 101E-01
3.973E-01
1.453E-01

2. 070E+02
1.383E-01
6.408E+01
3.662E+00
2.264E+00
4.042E-01
2.791E-01
9.235E-01
2. 988E+00
1.346E+01
1. 800E+00
5.259E-01
9. 936E-01
7.341E-01
3. 126E-01

6.810E+03
1.723E-02
9.451E+02
3.522E-01
3.274E-01
7.334E-02
4.578E-02
1.225E-01
3.384E-01
5.458E+01
4. 144E-01
1.659E-01
9.535E-02
2.,374E-01
3.135E-02

-0.177
0.301
-0.471
0.511
-0.074
0.394
0. 082
-0.441
0. 997
0.230
0. 176
0.215
0.416
-0.053
0.730

ens (697



Rejected Report
Sample ID : 0211141-02

Page : 5
Acquisition date : 26-NOV-2002 19:42:06

e lide Half-life
C29 1.57E+07Y

Half-Life
Ratio

0.00
Energy %Abund
29.78* 57.00
33.60 13.20
39.58 7.52

Found = 73.34

Activity 2-Sigma
(pCi/GRAM) %Error Rejected by 3
1.592E-01 179.84 Abun.

--- Not Found ---
--- Not Found ---

% Abundances

BA-133

PB-210

10. 5C

22.26

)y 0.00 30.80
81. 00*

302.84
-356.01
383.85

% Abundances Found =

97.60
33.00
17.80
60.00
8.70

44.96

8.865E-02 179.86 Abun.
--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---

*Y 0.00 10.80 24.30 --- Not Found --- Abun.
46.50* 4.05 2.978E+00 45.73

% Abundances Found = 14.29

NP-237 2.14E+06Y 0.00 29.37
-86.50*

Abundances Found =

14.00
12.60
52.63

6.613E-01 179.87 Abun.
--- Not Found ---

Flag: "*" = Keyline

uOb8i8



Spec trf-) : DKAIOO:(GAMMA.SCUSR.ARCHIVEJSMP_.f±J4±02-_GE5LPGAS548017.CNF;1
Title
Sample Title: BLANIC
Start Time: 26-NOV-2002 19:42
Real Time : 0 01:00:04.30
Live Time : 0 01: 00:00.00

Sample
Sample
Sample

Time:
ID
Type:

26-NOV-2002 00:00
0211141-02
SOIL

Energy
Energy
Energy

Offset:
Slope :
Quad :

1.88831E-Oi
1.03817E-01
-i. 02782E-08

±000

100
U)

.4
C

0
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Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114102_GE5_LPGAS5_48017.CNF

. annel

1:
9:

17:
25:
33:
41:
49:
57:
65:
73:
81:
89:
97:

105:
113:
121:
129:
137:
145:
153:
161:
169:
177:

.85:
_ -93:

201:
209:
217:
225:
233:
241:
249:
257:
265:
273:
281:
289:
297:
305:
313:
321:
329:
337:
345:
353:
361:
369:
377:
385:

. 93:
-*01:
409:
417:
425:

0
0

176
8
8,
6
4
2
5
2
3
3
3
0
2
2
1
1
5
2
1
1
3
4
3
.0
1
3
2
3
2
4
4
1
1
3
1
5
1
0
1
4
1
2
2
1
0
1
3
0
3
0
1
0

0
3

103
13

4
8
8
2
1
0
2
3
2
3
0
3
0
2
4
3
1
1
2
0
0
3
5
0
1
2
1
1
0
1
2
2
2
0
0
1
2
1
0
1
2
2
1
2
3
1
1
0
2
2

0
144

38
8
6
2
5
6
2
1
5
2
3
1
1
2
4
0
4
3
1
2
1
3
1
1
1
1
3
0
0
1
0
1
0
3
2
0
1
0
1
2
2
1
1
1
1
3
0

1
4
2
0
0

0
1212

23
11
3
9
5
3
6
2
2
1
3
1
3
6
1

-.1
2
2
2
1
2
1
4
0
2
1
2
0
4
1
0
1
1
6
2
1
0
1
0
1
2
2
1
0
1
2
3
0
5
1
2
2

0
1412

13
6
8
3
5
3
1
1
5
2
1
1
2
4
0
3
.1
3
0
1
2
3
2
0
1
2
0
1
1
4
1
0
2
4
1
2
3
4
4
5
1
4
2
2
0
2
2
4
2
0
0
2

0
857

12
7
8
5

-6
4
4
5
4
3
3
2
2
3
1
4
2
1
3
1
3
0
2
2
2
1
2
1
4
2
2
2
1
5
0
1
1
0
2
0
0
0
0
2
0
2
0
0
0
1
2
0

(qJ'

0 0
552 335

22 14
5 6
7 3
6 1
2 5
1 0
1 3
1 4
2 4
4 6
1 5
4 3
4 1
1 2
1 1
3 5
6 2
2 0
2 4
2 0
2 3
0
0
1 4
2 3
0 1
0 3
4 2
2 1
2 3
1 2
1 1
2 1
3 4
2 2
0 2
2 2
0 0
2 1
1 0
1 1
1 2
0 1
0 0
1 1
1 0

0*
0
1 0
2 0
0 0
1 1



433:
441:
449:
457:

,5 :

481
489
497:
505:
513:
521:
529:
537:
545:
553:
561:
569:
577:
585:
593:
601:
609:
617:
625:
633:
641:
649:
657:

73:
. 1
689:
697:
705:
713:
721:
729:
737:
745:
753:
761:
769:
777:
785:
793:
801:.
809:
817:
825:
833:
841:
849:
857:
865:

3 3
4t:

889:
897:
905:

0
0
0
3
1
1
0
1
0
1
2
3
0
1
2
0
2
4
0
2
1
1
4
1
1
1
0
0
0
0
1
3
1
3
1
3

13
1
9
6
1
3
2
1
1
1
0
0
0
0
3
3
3
1
2
2
1
5
5
1

0
1
1
2
1
2.
0
3
2
2
0
0
0
1
1
1
0
4
1
1
0
0
2
0
1
2
1
2
2
4
2
2
0
1
2
7
3
0
9
1
1
0
1
1
0
0
3
2
1
1
3
2
0
0
3
2
0
4
1
1

1
2
0
1
0
0
1
3
1
2
0
1
1
2
1
0
1
1
0
0
3
2
1
1
1
0
3
1
2
0
1
2
0
1
1
6
5
0

10
2
0
2
0
2
2
0
1
3
0
0
3
4
1
3
3
1
0
2
1
5

0
5
0
1
2
4
1
1
2
0
1
0
2
1
0
1
2
3
2
1
1
1
1
1
2
1
1
2
0
0
4
0
0
10
3
6
3
0

15
1
1
1
1
1
2
0
2
2
1
2
2
1
2
1
2
2
0
2
0
3

0
3
1
2
2
3
0
0
1
1
1
1
2
2
0
1
0
1
4
1
1
3
1
1
0
0
0
4
0
1
1
1
2
1
1

12
1
2

15
0
1
1
0
1
0
0
1

.1
0
0
8
2
0
2
2
0
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1
0
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0
1
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0
0
1
4
3
1
0
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2
2
2
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0
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1
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1
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0
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0
1
0
0
2
2
1
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0
0
3
5
2
2
4
1
2
1
2
1
0
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2
4
0
2
2
1
0
0
0
3
0
2
1
2
2
1
3
0
0
0
0
2
1
0
0
0
1
0
0
0
0
2
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3
1
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3
3
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3
0
0
2
0
1

2
2
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2
0
1
3
0
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913: 0 0 0 2 1 1 1

921: 1 1 0 1 1 1 2 0

929: 1 1 3 1 0 1 0 1

937: 0 4 1 0 1 2 2 0

53 0 2 1 1 1 1 0

961: 1 2 0 0 0 2 2 0

969: 0 1 0 0 0 2 0 2

977: 1 2 0 1 0 4 0 1

985: 0 3 1 3 0 0 0 1

993: 2 2 0 0 3 1 2 1

1001: 2 1 0 0 0 2 0 0

1009: 1 3 1 2 0 1 1 2

1017: 0 1 2 1 0 1 0 3

1025: 1 3 1 1 0 0 0 1

1033: 3 0 0 2 0 0 1 2

1041: 1 1 1 2 0 3 1 0

1049: 1 2 0 2 1 2 2 2

1057: 0 3 1 1 0 0 1 2

1065: 1 1 3 1 0 0 0 2

1073: 0 0 1 1 0 1 0 0

1081: 0 1 0 0 0 2 1 1

1089: 0 2 0 0 1 1 0 0

1097: 0 0 1 1 0 1 2 1

1105: 2 0 0 1 2 3 2 2

1113: 0 3 1 0 1 0 0 0

1121: 0 1 1 1 1 3 0 2

1129: 0 0 3 1 0 4 1 0

1137: 0 5 2 0 1 3 0 1

'45: 2 - 0 1 3 0 0 0

53: 2 1 1 0 0 1 0

161: 1 0 0 3 3 1 0

1169: 2 0 1 1 2 2 1 4

1177: 1 1 0 0 2 1 0 2

1185: 0 0 0 1 0 1 1 2

1193: 0 4 1 1 0 3 0 1

1201: 2 1 3 3 1 1 1 0

1209: 0 1 1 0 0 0 1 1

1217: 1 3 0 0 1 1 1 1

1225: 0 1 2 1 0 1 2 0

1233: 1 1 0 1 0 0 0 1

1241: 1 1 0 4 0 0 1 0

1249: 0 0 1 1 2 0 0 0

1257: 0 1 2 0 1 1 3 1

1265: 1 0 2 1 2 2 3 1

1273: 1 1 2 1 1 0 0 1

1281: 1 1 2 1 1 0 0 1

1289: 0 1 0 0 1 0 1 0

1297: 1 1 0 2 1 1 0 0

1305: 1 1 1 0 1 1 4 0

1313: 0 0 0 0 1 2 2 1

1321: 1 0 2 1 1 0 0 0

1329: 1 2 0 1 1 1 0 1

1337: 0 2 3 3 0 0 1 1

134S: 1 0 0 2 2 0 1 2

*61: 0 1 2 1 0 0 2

1369: 1 1 0 3 1 0 1 2

1377: 0 0 2 0 0 1 0 1

1385: 3 1 4 0 2 2 1 2
00702



1393:
1401:
1409:
1417:

25
5i3

:61
1449:
1457:
1465:
1473:
1481:
1489:
1497:
1505:
1513:
1521:
1529:
1537:
1545:
1553:
1561:
1569:
1577:
1585:
1593:
1601:
1609:
1617:

' ̂ 25
33

b41
1649:
1657:
1665:
1673:
1681:
1689:
1697:
1705:
1713:
1721:
1729:
1737:
1745:
1753:
1761:
1769:
1777:
1785:
1793:
1801:
1809:
1817:
z225 :

33

1849
1857:
1865:

2
1
1
1
1
0
1
0
1
1
1
0
4
1
0
1
1
1
0
0
0
0
1
0
1
1
0
0
2
1
0
0
1
1
1
1
0
1
1
1
3
4
1
0
2
0
2

.0
0
2
1
0
1

1
1
1
0
0
1

GL' 07 03

2
3
1
1
.0
1
0
4
1
0
1
3
2
1
2
1
2
1
2
0
0
2
1
3
0
0
1
3
3
0
1
0
1
1
2
2
0
2
1
0
1
0
3
1
1
*1
1
0
2
1
0
2
0
0
1
2
1
2
0
1



1873: 1 1 2 1 1 1 1 1

1881: 0 0 0 1 0 0 1 1

1889: 1 0 0 1 0 2 2 4

l897: 1 1 2 1 0 0 0
23: 00 1 0 1 0 1

13: 0 0 1 0 1 1 1

1921: 1 1 0 2 0 2 1 2

1929: 1 0 1 0 0 2 0 0

1937: 0 4 0 0 0 0 0 2

1945: 0 1 0 0 1 0 1 0

1953: 1 0 0 0 0 0 0 0

1961: 2 1 0 3 1 1 0 0

1969: 0 0 1 0 0 2 2 0

1977: 2 0 0 0 1 2 0 0

1985: 0 1 1 0 1 0 1 0

1993: 1 0 2 1 2 0 1 0

2001: 2 0 1 0 0 0 1 1

2009: 0 0 2 2 0 0 0 1

2017: 0 3 0 0 1 0 0 0

2025: 1 0 0 1 2 1 0 0

2033: 0 0 0 1 0 0 0 1

2041: 0 1 1 2 0 0 0 2

2049: 0 2 0 0 1 1 0 0

2057: 0 1 1 0 1 0 0 1

2065: 0 1 0 2 1 0 1 1

2073: 0 0 0 0 0 1 0 1

2081: 0 1 1 0 0 0 0 1

2089: 0 0 0 0 1 0 0 2

2097: 1 2 0 1 1 0 1 1

*05: 1 1 1 1 2 0 1

-13: 0 0 0 0 1 0 1

2121: 1 0 1 0 0 0 1 0

2129: 0 1 1 1 0 0 1 1

2137: 0 0 2 0 1 0 1 1

2145: 0 0 1 1 0 0 0 1

2153: 0 1 0 0 1 1 0 1

2161: 0 1 2 0 0 1 0 1

2169: 0 0 1 1 0 0 0 1

2177: 2 2 0 1 0 1 0 1

2185: 1 1 2 1 1 1 0 0

2193: 1 0 0 0 1 0 0 0

2201: 0 1 1 0 0 0 1 0

2209: 0 1 0 0 0 1 0 0

2217: 2 2 0 0 0 0 0 0

2225: 0 1 0 0 1 0 0 0

2233: 1 1 1 1 0 1 0 3

2241: 0 0 0 2 0 0 2 1

2249: 1 2 1 2 2 2 0 0

2257: 1 1 0 1 0 1 1 0

2265: 1 0 0 1 1 1 1 0

2273: 1 1 0 2 0 0 1 1

2281: 0 0 0 0 0 0 1 0

2289: 3 4 2 8 4 8 7 8

2297: 8 5 5 5 8 1 3 1

05: 0 0 0 0 0 1 0

03: 1 1 0 1 1 2 0

21: 1 1 1 2 0 0 0 5

2329: 1 1 0 0 3 1 0 0

2337: 3 1 0 1 0 2 1 1

2345: 0 2 1 0 1 0 0 0

00704



2353:
2361:
2369:
2377:

^3

2401:
2409:
2417:
2425:
2433:
2441:
2449:
2457:
2465:
2473:
2481:
2489:
2497:
2505:
2513:
2521:
2529:
2537:
2545:
2553:
2561:
2569:
2577:

- i5
:-3
1

2609
2617:
2625:
2633:
2641:
2649:
2657:
2665:
2673:
2681:
2689:
2697:
2705:
2713:
2721:
2729:
2737:
2745:
2753:
2761:
2769:
2777:
2785 :

3:
1:
2809:
2817:
2825:

0
0
0
1
0
0
0
0
1
0
0
0
1
0
2
0
0
0
0
0
0
0
0
0
0

2
0
0
0
0
1
0
0
1
0
1
0
0
0
1
2
1
0
0
1
0
1
.0
1
0
0
2
0
0
1
0

1
0

1
1
0
0
1
0
2
1
0
1
0
1
0
0
0
1
0
1
2
1
0
0
0,
1
2
0
0
0
0
1,
0
0
1
0
1
0
1
0
0
1

*0
0
0
0
0
1,
2
0
0
0
0
1
0
1
1
0
1
0
0
0
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2833: 0 0 1 1 1 4 2 3

2841: 1 5 3 3 2 2 3 2

2849: 0 1 2 3 0 0 1 1

,57: 1 0 1 0 0 2 0

55: 0 0 0 0 0 0 0

3 0 1 0 0 0 0

2881: 0 0 1 0 1 2 0 0

2889: 1 3 1 1 0 1 1 0

2897: 0 1 0 2 1 1 0 0

2905: 1 0 0 0 1 0 0 0

2913: 0 2 0 1 1 0 2 0

2921: 1 0 0 0 0 0 1 0

-2929: 0 1 1 1 0 0 0 1

2937: 2 0 1 1 0 1 0 1

2945: 0 0 0 1 0 1 1 1

2953: 0 1 1 0 3 0 0 0

2961: 1 1 1 0 0 0 1 0

2969: 0 1 0 0 1 0 0 1

2977: 0 1 0 2 0 0 0 0

2985: 0 0 1 0 0 0 0 0

2993: 0 0 0 0 0 0 0 0

3001: 0 0 1 0 0 1 0 1

3009: 0 0 1 0 0 1 2 0

3017: 0 3 1 1 0 1 0 0

3025: 0 1 2 1 2 0 0 0

3033: 1 0 0 0 1 0 0 0

3041: 0 0 0 0 0 0 0 0

3049: 0 1 1 0 0 1 1 0

3057: 1 4 0 0 0 0 0 0

65: 0 0 0 1 1 0 0.

_73: 1 0 0 0 0 0 1 C3

3081: 0 0 0 0 1 0 0 0

3089: 0 1 0 0 0 0 0 1

3097: 2 0 .0 0 0 0 0 1

3105: 0 1 1 0 0 0 0 0

3113: 0 0 0 0 0 0 1 1

3121: 2 0 0 0 0 0 0 0

3129: 0 0 1 0 1 0 1 0

3137: 0 0 0 0 0 0 0 1

3145: 0 0 0 0 0 0 1 0

3153: 1 0 1 2 0 0 0 1

3161: 1 2 1 0 0 0 1 0

3169: 1 1 1 1 1 0 1 0

3177: 2 0 0 0 1 . 0 3 1

3185: 0 1 0 0 1 0 0 1

3193: 0 1 0 1 0 1 0 0

3201: 1 2 0 0 0 0 0 0

3209: 1 1 0 1 0 0 0 0

3217: 0 0 0 1 0 0 0 2

3225: 0 0 0 2 0 1 1 0

3233: 0 0 0 0 0 0 1 0

3241: 0 1 0 0 1 0 1 0

3249: 1 2 1 1 2 0 1 0

3257: 2 3 1 0 0 1 0 0

65: 0 2 1 0 0 - 0

73: 1 0 0 0 0 0 0.

281: 1 0 0 1 0 1 0

3289: 0 0 0 0 0 0 0 0

-3297: 1 0 1 1 0 1 0 0

3305: 0 0 0 0 0 0 1 2
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0
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0
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Page : 1

Acquisition date : 26-NOV-2002 17:09:08
Sample ID : 0211141-03

c /VMS Peak Search Report Generated 27-NOV-2002 11:29:24.54

Configuration : DKA100: [GAMMA..SCUSR.ARCHIVE]SMP_021114103

Analyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2

Client ID : VA-02-0176

Deposition Date
Sample Date : 25-NOV-2002 00:00:00 Acquisition date : 2i

Sample ID : 0211141-03 Sample Quantity : 2

Sample type : GRAM Sample Geometry : 0

Detector name : GE5 Detector Geometry: LI

Elapsed live time: 0 01:00:00.00 Elapsed real time: 0

Start channel : 1 End channel :4(

_GE5_LPGAS5_48009.CN

6-NOV-2002 17:09:08
.84190E+01 GRAM

PGAS-5
01:00:05.24
)96
5.00000

0. 1%

Sensitivity
Critical level

3.00000 Gaussian 1!

: No

Post-NID Peak Search Report

It Energy Area Bkgnd FWHM Channel Left

1
1

4

1
1
11

21.10
22. 03
27.30
29.97*
32. 04
39.87*
42.88
45.31
79.20

121.81
226.11
244.53
344.06

318
204
69
23
38

708
86

131
93

515
40
66

160

-107
94
84
98

105
112
67

148
98
85
43
68
51

0. 67
0. 67
0. 69
0.70
0.70
0. 72
0.73
0.73
0.79
0.85
0. 96
0. 98
1.06

201.46
210.41
261.19
286. 86
306.80
382.24
411.25
434.61
761. 14

1171.60
2176.63
2354.11
3313.38

190
190
251
276
296
367
367
425
750
1157
2167
2339
3296

Pw %Err

29 18.0
29 25.7
19 58.7
19179.1
19112.7
54 10.5
54 49.1
19 41.2
21 49.0
35 12.3
19 64.6
26 57.0
30 23.5

Fit Nuclides

2.09E+00

2.62E+00
1.94E+00 I-129
1.92E+00
3.35E+00 I-129

8.14E-01
1.41E+00
2.35E+00
1. 57E+00
2.44E+00
1.33E+00

CO-57

00709



Summary of Nuclide Activity
Sample ID : 0211141-03

Total number of lines in spectrum
_ nber of unidentified lines
qWber of lines tentatively identified

Page : 2
Acquisition date : 26-NOV-2002 17:09:08

13
8
5 0O38.46%

Nuclide Type : FISSION

Nuclide
CO-57
I-129

Hli fe
270.90D

1. 57E+07Y

Decay
1.00
1. 00

Wtd Mean
Uncorrected
pCi/GRAM
1.228E+00
1.348E-01

Wtd Mean
Decay Corr
pCi/GRAM
1.234E+00
1.348E-01

Decay Corr
2-Sigma Error

0.221E+00
2.428E-01

2-Sigma
%Error Flags
17.93

180.07

Total Activity : I.363E+00

Grand Total Activity : 1.363E+00

Flags: "K" = Keyline not found
"El = Manually edited

1.369E+00

1.369E+00

"M" = Manually accepted
"A" = Nuclide specific abn. limit

0071 0



Nuclide Line Activity Report
Sample ID : 0211141-03

Cwkde Type: FISSION

Page : 3
Acquisition date : 26-NOV-2002 17:09:08

Nuclide
CO-57

Energy
122.06
136.48

%Abn
85.51*
10.60

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

1.295E+01 1.228E+00 1.234E+00 17.93 OK
1.205E+01 ----- Line Not Found ----- Absent

Final Mean for 1 Valid Peaks = 1.234E+00+/- 2.213E-01 ( 17.93%)

I-129 29.78
33.60
39.58

57.00*
13.20
7.52

8.075E+00 1.348E-01 1.348E-01 180.07 OK
9.495E+00 ----- Line Not Found ----- Absent
1.135E+01 2.191E+01 2.191E+01 17.09 <<WM N-Sigma

Final Mean for 1 Valid Peaks = 1.348E-01+/- 2.428E-01 (180.07%)

Flag: "1*1" = Keyline

0 711



Combined Activity-MDA Report
Sample ID : 0211141-03

Page : 4
Acquisition date : 26-NOV-2002 17:09:08

Identified Nuclides ---- 'O
Act/MDA

Nuclide
Activity
(pCi/GRAM)

Act error MDA
(pCi/GRAM)

MDA error

CO-57
I-129

1.234E+00
1.348E-01

2.213E-01
2.428E-01

1.098E-01
2.546E-01

1.368E-02
4.619E-02

11.235
0.530

---- Non-Identified Nuclides ----

Key-Line
Activity K.L.
(pCi/GRAM) Ided

Act error MDA
(pCi/GRAM)

MDA error Act/MDA
Nuclide

;FE-55
NI-59
CD-109
I-125
BA-133
CE-144
PB-210
PA-231
TH-231
PA-234
TH-234
|237
_ 37
AM-241
AM-243

4.806E+00
-3.612E+00
8.471E-01
1.240E+00
1.645E-01
-3.631E-02
6.623E+00
-7.407E+00
-1.582E+00
1. 790E+00
-2.406E-01
-1.121E-01
-1.062E-01
4.12OE-02
1. 945E-02

1.763E+02
5.984E+01
1.285E+00
1.521E+00
1.683E-01
5.321E-01

+ 2.843E+00
3. 054E+01
1.353E+00

+ 7.318E-01
1. 139E+00
3.866E-01
4.963E-01
1.138E-01
6.754E-02

1.361E+02
4.695E+01
2.354E+00
2.688E+00
2 .666E-01
9.331E-01
3.502E+00
8.720E+00
1.706E+00
1.031E+00
1. 964E+00
6.657E-01
8.536E-01
2.067E-01
1.199E-01

4.478E+03
6.925E+02
2.264E-01
3.887E-01
4.373E-02
1.238E-01
3.966E-01
3.537E+01
3.929E-01
3.252E-01
1.932E-01
6.389E-02
2.760E-01
2.073E-02
1.581E-02

0. 035
-0.077
0.360
0.461
0.617

-0.039
1.891

-0.849
-0.927
1.737

-0.122
-0. 4

0. 199
0.162

00712



Rejected Report
Sample ID : 0211141-03

Page : 5
Acquisition date : 26-NOV-2002 17:09:08

1ide Half-life
33 10.50Y

Half-Life
Ratio

0. 00
Energy %Abund
30.80 97.60
81.00* 33.00

302.84 17.80
356.01 60.00
383.85 8.70
Found = 44.96

Activity 2-Sigma
(pCi/GRAM) %Error Rejected by
7.508E-02 180.09 Abun.

--- Not Found ---
--- Not Found ---
--- Not Found ---
--- Not Found ---

% Abundances

PB-210 22.26Y 0.00 10.80 24.30
- 46.50* 4.05

% Abundances Found = 14.29

--- Not Found --- Abun.
6.623E+00 42.92

PA-234 4.47E+09Y 0.00 9.89
21.72*
37.93

131.42
Found =

89.00
64.90
23.75
20.40
32.77

--- Not Found --- Abun.
1.790E+00 40.87

--- Not Found ---
--- Not Found ---

5.601E-01 180.11 Abun.
--- Not Found ---

% Abundances

NP-237 2.14E+06Y 0.00 29.37 14.00
86.50* 12.60

% Abundances Found = 52.63

Flag: "*" = Keyline

00 71 3



Spectr : DKA±0O:[GAMMA.SCUSR.ARCHIVEJSMP...i@410.3GE5-LPGAS5Ao48009.CNF;i
Title
Sample Title: VA-02-0i76
Start Time: 26-NOV-2002 ±7:09
Real Time : 0 0±:00:05.24
Live Time : 0 01:00:00.00

Sample
Sample

Time:
ID

25-NOV-2002 00:00
02i1i4i-03

Energy
Energy

Offset:
Slope :

i.8883IE-0i
1.038i7E-01

Sample Type: GRAM Energy Quad : -i.02782E-08

±000
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Channel Contents for [GAMMA.SCUSR.ARCHIVE]SMP_021114103_GE5_LPGAS5_48009. CNF

annel

1: 0 0 0 0 0 0 0 0

9: 0 3 183 1390 1463 971 553 313

17: 153 92 64 29 18 22 21 13

25: 12 18 8 6 15 11 15 11

33: 9 12 14 9 8 6 11 10

41: 10 12 8 9 11 4 8 8

49: 8 8 7 9 5 7 7 6

57: 8 5 12 10 8 7 6 7

65: 4 3 7 5 4 7 6 3

73: 9 9 10 5 6 3 7 4

81: 8 5 7 6 2 10 5 2

89: 4 5 6 6 5 5 8 8

97: 7 8 7 7 7 7 8 13

105: 9 14 8 7 8 3 9 5

113: 5 4 5 4 9 10 3 5

121: 4 5 5 4 4 6 4 5

129: 5 11 9 3 6 4 6 2

137: 3 5 3 3 4 5 8 4

145: 5 9 3 5 5 4 4 10

153: 1 7 5 8 6 2 8 11

161: 9 7 9 5 6 6 3 10

169: 4 4 5 7 3 6 3 9

177: 3 7 5 6 4 4 9 7

85: 9 10 2 5 9 3 8 5

93: 5 8 14 9 13 27 34 48

1: 48 66 37 47 23 27 23 32

209: 33 36 36 26 28 21 11 9

217: 7 1 5 5 6 9 8 6

225: 10 11 18 16 12 10 10 8

233: 11 3 6 16 10 12 13 7

241: 13 7 8 9 10 8 3 5

249: 3 8 6 6 4 1 7 6

257: 9 11 12 15 13 8 7 12

265: 3 9 3 5 2 4 4 4

273: 2 5 7 4 3 6 5 7

281: 6 8 9 7 12 12 9 8

289: 11 3 2 7 6 3 7 5

297: 3 5 10 3 3 .7 8 8

305: 17 12 7 11 4 5 4 4

313: 7 6 7 5 7 6 4 1

321: 7 7 6 5 4 8 6 6

329: 8 8 14 7 8 7 6 9

337: 11 9 10 9 14 7 5 12

345: 11 11 8 9 8 3 9 10

353: 10 14 7 7 8 9 8 9

361: 5 5 7 5 4 .10 7 9

369: 9 4 10 11 11 16 37 39

377: 44 58 59 73 72 73 104 71

385: 91 80 53 37 26 16 9 7

3: 9 5 3 7 6 6 3 6

6 4 3 6 4 9 9 7

409: 7 7 10 17 11 8 11 6

417: 5 6 2 0 4 6 7 8

425: 3 5 5 6 11 12 15 20

007A5



433: 22 26 21 28 21 20 13 12

441: 8 7 6 11 12 12 7 13

449: 5 5 5 5 6 4 3 4

457: 2 2 3 4 0 2 4

65: 7 5 1 3 2 5 5

-73: 1 3 1 2 5 2 10

481: 3 3 3 3 4 5 7 3

489: 3 0 3 3 3 2 5 0

497: 8 0 4 2 4 4 2 5

505: 4 2 6 3 2 4 1 1

513: 4 7 2 2 5 5 5 4

521: 3 5 3 1 4 6 4 4

529: 1 6 3 2 5 1 3 4

537: 3 2 5 2 5 4 3 3

545: 8 2 5 5 3 2 7 0

553: 4 2 1 4 3 3 3 5

561: 4 2 4 3 1 1 3 4

569: 6 2 2 3 3 3 2 6

577: 4 0 2 5 3 6 0 2

585: 1 2 1 2 3 6 1 5

593: 2 1 3 9 2 3 2 5

601: 4 6 4 2 1 4 6 2

609: 4 0 4 2 2 6 1 6

617: 1 4 2 2 4 4 7 7

625: 3 2 4 2 2 4 6 3
633: 3 3 2 7 5 3 0 5

641: 3 1 1 3 2 4 4 2

649: 4 4 4 6 5 4 5 3

657: 1 5 2 2 6 3 4 1

65: 4 8 7 2 3 1 4

73: 2 2 2 4 3 4 2

681: 4 5 3 2 6 3 4 0

689: 6 2 4 4 2 2 4 4

697: 2 3 1 1 4 5 9 1

705: 4 2 9 1 2 7 3 4

713: 1 1 5 4 6 2 4 3

721: 1 2 1 5 2 5 8 5

729: 6 1 4 5 4 5 1 5

737: 3 1 4 3 4 4 2 3

745: 2 6 6 3 4 6 6 4

753: 2 2 4 4 9 15 15 20

761: 15 17 9 12 10 6 5 5

769: 9 4 2 9 4 9 3 6

777: 9 3 9 4 2 1 3 3

785 3 1 1 7 3 2 3 4

793: 4 7 1 5 1 1 6 1

801: 3 5 6 3 5 5 6 3

809: 4 7 2 5 5 7 3 7

817: 2 3 5 3 5 2 3 7

825: 3 2 3 6 5 6 5 3

833: 3 3 5 6 4 1 7 4

841: 2 3 3 7 3 5 4 10

849: 2 8 4 2 1 3 1 6

857: 8 1 4 2 1 4 5 2

865: 3 4 2 2 1 5 4

73: 2 3 4 0 6 1 4 u

;81: 2 5 2 10 2 2 6 1

889: 3 2 1 4 5 3 5 4

897: 7 3 3 2 0 2 1 5

905: 5 3 5 0 2 2 4 7

0U71i6



913: 6 5 0 4 0 4 2 6

921: 1 1 5 3 1 5 1 2

929: 2 3 4 2 3 2 2 5

937: 3 4 2 3 1 6 6 4

5 5 2 2 5 6 5 4 1

3 4 4 3 4 4 4 6 7

961: 7 1 4 2 5 5 3 2

969: 5 3 4 8 3 5 4 4

977: 2 10 3 5 1 3 8 5

985: 4 6 4 3 5 3 0 2

993: 2 3 7 3 4 5 4 4

1001: 3 1 6 2 5 2 4 5

1009: 5 2 4 5 3 2 3 4

1017: 3 5 2 1 3 0 7 0

1025: 0 2 3 1 5 3 2 2

1033: 1 1 7 2 3 0 0 2

1041: 7 6 4 7 1 2 4 1

1049: 4 4 1 2 4 4 3 5

1057: 5 1 5 9 0 5 5 1

1065: 2 5 5 5 7 1 5 2

1073: 4 3 3 5 5 3 4 6

1081: 3 2 4 11 3 3 10 1

1089: 6 2 4 4 2 1 5 5

1097: 7 7 0 6 1 2 1 4

1105: 5 2 3 2 4 5 2 9

1113: 3 4 4 2 7 4 1 4

1121: 4 4 4 3 2 1 4 1

1129: 4 5 3 4 3 4 6 4

1137: 2 5 3 4 1 5 10 2

'45: 5 2 2 2 3 5 6 5

3 3 2 2 3 1 3 9 4

1 4 4 5 6 13 15 36 46

1169: -58 56 56 60 50 38 24 24

1177: 17 14 4 8 8 8 13 8

1185: 12 2 8 10 5 5 1 3

1193: 3 4 3 8 3 5 3 3

1201: 3 4 2 3 4 3 4 3

1209: 4 1 4 2 2 1 4 1

1217: 2 3 5 3 3 2 8 1

1225: 5 4 3 3 3 4 5 4

1233: 4 2 2 2 4 1 2 2

1241: 1 0 0 4 5 3 4 3

1249: 5 5 0 5 6 4 2 4

1257: 3 6 1 4 2 4 1 6

1265: 5 3 3 1 5 4 4 0

1273: 5 7 4 4 2 2 2 5

1281: 2 3 3 4 5 3 4 5

1289: 3 4 2 6 5 2 3 1

1297: 4 3 5 3 5 7 5 2

1305: 6 3 2 4 2 4 2 4

1313: 2 2 7 2 3 3 4 5

1321: 6 4 5 5 3 3 4 2

1329: 4 2 5 4 3 3 4 2

1337: 6 3 4 0 0 4 3 3

345: 4 2 5 2 2 2 3 2

3 6 1 3 3 1 1 6 1

5 2 7 3 8 4 6 0

1369: 1 7 1 5 6 2 5 7

1377: 2 3 3 4 4 3 2 6

1385: 5 4 7 2 3 3 5 3

00717



1393:
1401:
1409:

_5
s33

1441:
1449:
1457:
1465:
1473
1481:
1489:
1497:
1505:
1513:
1521:
1529:

.1537:
1545:
.1553:
1561:
1569:
1577:
1585:
1593:
1601:
1609:
1617:
=25

1641:
1649:
1657:
1665:
1673:
1681:
1689:
1697:
1705:
1713:
1721:
1729:
1737:
1745:
1753:
1761:
1769:
1777:
1785:
1793:
1801:
1809:
1817:

E5

1849:
1857:
1865:

4
5
4
4
4
3
6
3
0
4
2
2
4
4
5
4
1
4
5
2

11
4
6
3

11
5
2
3
5
4
4
3
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2
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3
5
3
3
6
6
3
5
.7
3
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6
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3
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4
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4
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7
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1
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3
5
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0
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7
9
9
7
0

.3
4
3
3
5
4
6
3
8
4
3
2
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3
1
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4
3
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1
1
1
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0
7
5
1
8
4
3
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7
9
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1

2
2
3
4
1
5
3
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3
4
4
3
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5
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7
6
2
9 9

12
6
2
5
2
4
4
1
5
3
2
2
3
2
0
3
3
5
1
2
4
2
2
3
1

10
4
3
3
6
4
2
3
2
2
0
2
6
4
4

3
4
3
3
4
2
6
9
6
4
9
3
7
5
3
2
3
4
4
5

10
5
3
5
7
3
3
4
6
3
4
4
1
5
5
4
4
5
7
2
3
1
4
3
4
4
1
3
2
3
5
1
3
2
5
1
5
4
5
1

4
5
2
5
6
5
2
2
4
4
4
7
5
6
4
5
3
6
2
2
8
48
4

4
2
2

3

1
1
3
4.
5
5
0
3
4
7
1
1
2
2
1
1
3
4
0
1
3
1
3
5
3
3
1
2
5
3
2
4

2
3
3
4
3
5
8
3
4
2
3
4
3
9
6
6
4
4
6

10
7
3
I 1

10
4
4
2
1
0
3
3
7
4
6
5
4
4
2
6
2
3
3
3
4
1
0
6
0
4
6
2
3
2
8
1
2
3
3
2

3
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4
4
5
4

Q
3
3
3
6
1
1
5
5
2
4
1
3
2
6
4
4
5
4
4
5
4
3
1

9
3
3
6
1
2
2
4
3
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3
3
3
1
2
4
5
3
4

12
3
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1873: 2 3 2 2 1 7 5 4

1881: 1 0 3 1 4 4 2 2

1889: 4 5 1 6 2 8 5 6

897: 4 3 2 5 4 4 3 7

5 4 3 4 4 4 3 6 4

3 6 2 1 2 1 3 4 2

1921: 0 7 4 1 7 3 10 3

1929: 1 5 2 4 2 3 3 4

1937: 1 0 3 2 0 4 6 4

1945: 3 5 3 2 3 3 2 6

1953: 0 0 1 3 6 5 1 2

1961: 3 4 7 3 1 2 3 4

1969: 3 1 6 2 2 6 3 3

1977: 4 4 3 4 6 3 3 2

1985: 4 2 2 1 6 4 6 2

1993: 3 2 2 4 7 4 4 5

2001: 1 4 2 3 7 2 4 8

2009: 4 1 2 3 4 1 3 7

2017: 4 3 2 3 5 3 7 3

2025: 1 6 3 8 7 5 0 5

2033: 4 2 6 4 5 2 4 3

2041: 2 1 1 3 2 5 4 6

2049: 9 1 0 4 6 2 1 4

2057: 0 2 2 3 1 3 5 2

2065: 2 0 3 4 4 2 2 3

2073: 3 5 3 0 3 2 5 2

2081: 2 3 5 2 3 4 2 3

2089: 5 7 4 7 2 1 3 4

2097: 5 5 7 3 5 5 4 4

5: 3 9 2 6 3 5 5 3

'3: 1 2 6 4 2 5 3 3

2 3 9 4 5 1 1 3

2129: 7 3 3 4 1 0 4 6

2137: 6 1 4 1 8 3 5 2

2145: 6 3 1 4 2 3 3 2

2153: 5 7 3 2 0 2 5

2161: 3 3 3 2 2 2 4 3

2169: 2 2 3 2 4 3 2 4

2177: 4 8 6 4 5 8 2 2

2185: 1 1 2 4 2 6 3 5

2193: 4 2 2 1 4 6 3 2

2201: 4 4 0 .1 6 7 2 2

2209: 3 6 3 3 1 3 4 3

2217: 4 3 4 4 2 2 5 2

2225: 4 3 2 3 4 3 4 5

2233: 4 2 1 1 4 3 2 3

2241: 2 2 7 1 4 6 5 7

2249: . 4 3 2 3 4 2 3 3

2257: 2 2 5 3 2 4 5 5

2265: 2 4 4 4 .6 2 3 5

2273: 4 4 4 1 0 4 4 3

2281: 2 2 3 4 4 3 2 4

2289: 1 7 5 3 4 5 0 3

2297:. 5 7 3 3 4 2 4 1

05: 5 2 3 3 2 2 3 3

',3: 5 2 3 1 7 3 2 5

6 2 1 7 1 3 2 2

2329: 1 7 9 4 4 2 3 4

2337: i 2 3 10 3 2 2 2

2345: 1 1 4. i1 8 7 6 5



2353:
2361:
2369:
77

.35
2593:

2401:
2409:
2417:
2425:
2433:
2441:
2449:
2457:
2465:
2473:
2481:
2489:
2497:
2505:
2513:
2521:
2529:
2537:
2545:
2553:
2561:
2569:
2577:. 85:

_-93:
2601:
2609:
2617:
2625:
2633:
2641:
2649:
2657:
2665:
2673:
2681:
2689:
2697:
2705:
2713:
2721:
2729:
2737:
2745:
2753:
2761:
2769:
2777:
85:

9 93 :.
~~01.

2809:
2817:
2825:

10
2
4
3
2
3
2
1
0
3
1
6
4
0
4
4
3
3
6
6
1
3
4
4
4
1
3
5
4
0
2
0
4
1
3
4
1
1
3
4
1
4
3
2
0
2
3
4
2
4
5
1
2
2
2
5
2
0
3
3

-6
1
9
2
2
0
2
2
3
1
2
2
1
4
2
4
8
5
0
3
4
3
3
5
2
4
1
3
1
3
1
5
1
5
1
2
5
3
6
1
3
3
3
3
1
7
0
4
7
4
1
2
2
1
3
5
4
2
1
1

5
.3

3
0
5
2
4
4
0
2
5
3
2
4
7
2
1
3
2
2
1
2
3
3
2

.1
3
3
0
3
4
3
4
1
7
6
4
5
2
5
3

.5
3
5
5
3
3
4
6
4
5
1
4
1
1

-2
2
2
3
3

10
2
5
2
2
1
6
0
7
3
3
6
0
3
1
3
6
2
1
6
2
5
1
4
2
0
1
3
3

.5
3
2
5
1
2
1
3
0
4
4
5
1
3
3
6
0
3
3
1
2
5
2
0
2
4
1
2
1
2
.4

12
4
5
5
5
2
5
3
4
4
3
3
2
4
4
3
1
4
3
0
3
6
4
2
1
2
3
4
0
7
4
2
2
1
3
4
3
2
3
1
2
2
1
2
1
7
2
1
2
1
3
4
2
1
6
1
0
6
2
0

4
4
4
2
8
2
0
4
4
8
4
1
4
4
4
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1
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0
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4
0
1
3

6
1
1
3
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2
1
1
2
4
3
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3
2
4
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2
4
3
3
2
1
2
6
2
2
3
2
1
1
0
6
3
3
2
5
3
1
3
1
1
5
5
3
2
2
4
3
5
3
2
5
4
4
8
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12
3
4
3

Q
6
3
5
2
3
3
2
5
3
0
3
2
4
3
4
4
1
4
5
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4

2
1
2
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2
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2
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2
2
3
2
2
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2833:
2841:
2849:
2857 :

_5:
3

2881:
2889:
2897:
2905:
2913:
2921:
2929:
2937:
2945:
2953:
2961:
2969:
2977:
2985:
2993:
3001:
3009:
3017:
3025:
3033:
3041:
3049:
3057:

_5 :
I73:

3089:
3097:
3105:
3113:
3121:
3129:
3137:
3145:
3153:
3161:
3169:
3177:
3185:
3193:
3201:
3209:
3217:
3225:
3233:
3241:
3249:
3257:
i 65 :

- 3

3289:
3297:
3305:

3
4
3
3
3
2
2
2
2
3
2
2
3
4
2
1
1
2
0
1
0
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3
2
3
2
0
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0
2
1
0
2
1
3
1
2
2
0
1
1
3
0
2
4
0
2
0
1
1
1
6
1
2
0
2
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1
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3313:
3321:
3329:
:337:

is:
53

3361:
3369:
3377:
3385:
3393:
3401:
3409:
3417:
3425:
3433:
3441:
3449:
3457:
3465:
3473:
3481:
3489:
3497:
3505:
3513:
3521:
3529:
3537:
45:

053:
3561:
3569:
3577:
3585:
3593:
3601:
3609:
3617:
3625:
3633:
3641:
3649:
3657:
3665:
3 673:
3681:
3689:
3697:
3705:
3 713:
3721:
3729:
3737:
745:

_53:
61:

3769:
3777:
3785:

19
4
2
3
2
2
2
4
4
2
7
4
1
4
1
0
2
1
1
4
1
1
5
2
2
1
4
2
4
3
3
2
6
5
2
2
0
1
3
2
1
3
3
2
3
3
0
2

14
2
2
5
6
1
3
1
4
3
3
0

15
5
2
2
1
2
2
6
2
6
5
4
3
3
1
1
1
1
3
0
1
3
1
1
4
2
5
1
1
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3
4
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4
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0
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3
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0
0
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- Page : 1

Acquisition date : 26-NOV-2002 18:10:53Sample ID : 0211141-04

. /VMS Peak Search Report Generated 26-NOV-2002 19:11:16.85
0f

Configuration : DKA100:[GAMMA.SCUSR.ARCHIVEISMP_021114104
Analyses by : PEAK V16.9 ENBACK V1.6 PEAKEFF V2.2
Client ID : VA-02-0176

0
_GE5_LPGAS5_48013.CN

Deposition Date
Sample Date
Sample ID
Sample type
Detector name
Elapsed live time:
Start channel
Sensitivity
Critical level

25-NOV-2002 00:00:00
0211141-04
SOIL
GE5
0 01:00:00.00
1
3.00000
No

Acquisition date :
Sample Quantity :
Sample Geometry :
Detector Geometry:
Elapsed real time:
End channel
Gaussian :

26-NOV-2002 18:10:53
2.84190E+01 GRAM

'0
LPGAS-5
0 01:00:05.17 0.1%
4096
15.00000

Post-NID Peak Search Report

It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

1 11.14* 85 68 0.64 105.46 96 18 44.0 3.17E+00 PA-234
PB-210

PA-234
4
4
4
4

9
1
1

1
1
1
1
1
1

1

21.01
22.09
23.79
23.82
27.29
39.49*
40. 07*
45.39
79.15

121.73
122.95
135.76
244.76
344. 02
344.62

272
217
35
44
64

354
570
132
114
434
71
39
39

113
60

105
109
71
71
65
91
81

- 152
65
73
49
53
80
56
36

0. 67
0. 67
0. 68
0.68
0. 69
0.72
0. 72
0.73
0. 79
0. 85
0. 85
0.87
0.98
1.06
1.06

200.58
210.92
227.38
227.61
261.03
378.57
384.19
435.38
760.59
1170.82
1182.57
1306.01
2356.39
3312.98
3318.76

187
187
187
187
254
369
369
425
752

1158
1158
1294
2345
3297
3297

47
47
47
47
15
25
25
21
19
34
34
20
22
32
32

20.9
26.6
92.1
74.4
52.5
19.5
12.2
42.5
33.8
12.6
54.9
75.4
91.1
34.7
53.5

1. 95E+00

1.24E+00
1. 86E+00 0

1.89E+00 PB-210
1.48E+00
2.52E+00 CO-57

3.64E+00
2.37E+00
1. 80E+00

CO-57

_I 04
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Summary of Nuclide Activity
Sample ID : 0211141-04

Total number of lines in spectrum

4 mber of unidentified lines
ber of lines tentatively identified

Page : 2

Acquisition date : 26-NOV-2002 18:10:53

16
10

by NID 6 37.50%

Nuclide Type : FISSION

Nuclide
C0-57
PB-210

Hli fe
270.90D
22.26Y

Wtd Mean
Uncorrected

Decay pCi/GRAM
1.00 1.015E+00
1.00 6.665E+00

Wtd Mean
Decay Corr
pCi/GRAM
1.019E+00
6.666E+00

7.686E+00

Decay Corr
2-Sigma Error

0.181E+00
2.945E+00

2-Sigma
%Error Flags
17.71
44.18

Total Activity : 7.680E+00

Nuclide Type : NATURAL
Wtd Mean
Uncorrected

Nuclide Hlife Decay pCi/GRAM
PA-234 4.47E+09Y 1.00 1.904E+00

Total Activity : 1.904E+00

Wtd Mean
Decay Corr
pCi/GRAM
1.904E+00

1.904E+00

Decay Corr 2-Sigma
2-Sigma Error %Error Flags
0.790E+00 41.48

Grand Total Activity : 9.584E+00

Flags: "K" = Keyline not found
"El = Manually edited

9.590E+00

"M" = Manually accepted
"A" = Nuclide specific abn. limit
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Nuclide Line Activity Report
Sample ID : 0211141-04

Page: 3
Acquisition date : 26-NOV-2002 18:10:53

Wide

Nuclide
CO-57

Type: FISSION

Energy
122.06
136.48

%Abn
85.51*
10.60

%Ef f
1.295E+01
1.205E+01

Uncorrected
pCi/GRAM
1.035E+00
7.986E-01

Decay Corr
pCi/GRAM
1.040E+00
8. 022E-01

2-Sigma
%Error
18.16
76.75

Status
OK
OK

Final Mean for 2 Valid Peaks = 1.019E+00+/- 1.806E-01 ( 17.71%)

PB-210 10.80
46.50

24.30 6.447E-01
4.05* 1.294E+01

1.429E+01
6.665E+00

1.430E+01 231.49 <<WM Interf
6.666E+00 44.18 OK

Final Mean for 1 Valid Peaks = 6.666E+00+/- 2.945E+00 ( 44.18%)

Nuclide Type: NATURAL

Nuclide
PA-234

Energy
9.89

21.72
37.93

131.42

%Abn
89.00
64.90*
23. 75
20.40

%Eff
4.639E-01
4.644E+00
1. 088E+01
1.237E+01

Uncorrected Decay Corr 2-Sigma
pCi/GRAM pCi/GRAM %Error Status
5.424E+00 5.424E+00 318.91 <<WM Interf
1.904E+00 1.904E+00 41.48 OK
----- Line Not Found ----- Absent

Line Not Found -Absent

Final Mean for 1 Valid Peaks = 1.904E+00+/- 7.898E-01 ( 41.48%)

Fqg: "*" = Keyline

6)()72 6



Combined Activity-MDA Report

Sample ID : 0211141-04

Page : 4

Acquisition date : 26-NOV-2002 18:10:53

_ - Identified Nuclides ----

Activity
(pCi/GRAM)

Act error MDA
(pCi/GRAM)

MDA'error Act/MDA

Nuclide

CO-57
PB-210
PA-234

1. 019E+00
6. 666E+00
1. 904E+00

1.806E-01
2.945E+00
7.898E-01

1.098E-01
2.339E+00
5.156E-01

1.368E-02
2.648E-01
1.627E-01

9.-281
2.851
3.693

---- Non-Identified Nuclides ----

Key-Line
Activity K.L.
(pCi/GRAM) Ided

Act error

Nuclide

MDA
(pCi/GRAM)

MDA error Act/MDA

FE-55
NI-59
CD-109
I-125
I-129
BA-133
CE-144
PA-231
TH-231
TH-234

AM 7

AM-243

2. 949E+01
-7. 084E+00
8. 907E-01
1.411E+00
-5.719E-02
1.052E-01

-1.612E-02
-4. 127E+00
-7. 655E-01
-2.279E-03
1*. 059E-01
4.225E-01

-5.821E-03
5. 609E-02

9. 731E+02
1. 080E+02
1.309E+00
1.416E+00
1.973E-01
1.707E-01
6. 067E-01
1. 780E+01
2.330E+00
1. 166E+00
3.908E-01
4.899E-01
1.225E-01
6. 948E-02

1. 363E+02
4.658E+01
2.397E+00
2.533E+00
3.259E-01
2.624E-01
8.966E-01
8.407E+00
1.579E+00
2.041E+00
6.980E-01
8.736E-01
2.145E-01
1.269E-01

4.484E+03
6. 870E+02
2.305E-01
3.663E-01
5.912E-02
4.303E-02
1. 190E-01
3.410E+01
3.635E-01
2. 008E-01
6.698E-02
2.825E-01
2.151E-02
1.674E-02

0.216
-0. 152
0.372
0.557

-0. 175
0.401
-0. 018
-0.491
-0.485
- 0.001
0. 152
0.484

-0.027
0.442

00727



Rejected Report
Sample ID : 0211141-04

Page : 5
Acquisition date : 26-NOV-2002 18:10:53

_ lide Half-life
_ 29 1.57E+07Y

Half -Lif'
Ratio

0.0'

e
Energy %Abund

o 29.78* 57.00
33.60 13.20
39.58 7.52

as Found = 9.68% Abundance

Activity 2-Sigma
(pCi/GRAM) %Error Rejected by (\

--- Not Found --- Abun.
--- Not Found ---
1.096E+01 23.73

--- Not Found --- Abun.
2.197E+01 293.70

--- Not Found ---
--- Not Found

PA-231 3.28E+04Y 0.00 9.28*
10.11

283.67
302.67

Found =

42.00
20.20
1.60
2.30

30.56% Abundances

Flag: "*" = Keyline

00728



Spectre :1 OKA iOO : [GAMMA. S(
Title l
Sample Title: VA-02-0i76
Start Time: 26-NOV-2002 18:10
Real Time : 0 01:00:05.17
L~ive Time : 0 01:00:00,00

"USR.ARCHIVEJSMP.. '-±±4±O4.. BE5...LPoAs5.48O±3.CNF; I

Samp le
Sample
Sample

Time:-
ID
Type:

25-NOV-2002 00: 00
021±1141-04
SOI L
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Channel Contents for [GAMMA.SCUSR.ARCHIVE] SMP_021114104_GE5 LPGAS5_48013.CNF

.inel
1: 0 0 0 0 0 0 0 0

9: 0 6 174 1387 1440 926 557 278

17: 156 84 40 19 15 24 8 15

25: 4 9 10 7 12 14 14 13

33: 18 11 9 9 8 8 7 8

41: 8 7 10 8 6 11 14 4

49: 6 7 10 5 9 3 7 9

57: 7 10 4 13 9 6 5 1

65: 8 4 4 9 7 4 3 6

73: 8 7 6 9 5 9 6 6

81: 3 7 8 3 4 8 3 7

89: 2 11 5 4 4 7 5 2

97: 9 8 5 6 13 4 8 9

105: 8 13 14 7 12 8 5 7

113: 0 5 4 7 9 8 3 3

121: 2 3 6 7 6 3 3 2

129: 5 3 4 6 6 3 4 4

137: 3 3 5 2 6 5 4 7

145: 7 8 5 4 2 7 5 8

153: 7 8 2 6 7 4 7 1

161: 8 4 5 6 6 6 5 3

169: 5 4 2 5 5 2 3 5

177: 8 5 4 6 4 5 6 4

'85: 3 -9 4 8 6 8 6

3: 7 11 13 7 26 26 38 4

-01 38 41 41 30 21 27 27 28

209: 36 30 38 40 33 25 13 6

217: 5 13 4 7 4 9 5 12

225: 14 18 10 9 13 15 11 7

233: 3 9 6 7 16 15 9 10

241: 7 5 12 6 10 1 2 2

249: 5 .5 2 2 7 5 3 8

257: 5 7 16 13 12 16 9 13

265 7 3 4 2 2 8 4 6

273: 7 5 6 5 7 4 6 8

281: 1 5 8 15 7 15 8 9

289: 5 6 4 7 5 5 4 6

297: 6 11 6 6 8 5 6 6

305: 7 14 8 3 5 10 6 2

313: 7 4 3 5 3 8 11 5

321: 5 2 11 4 2 4 7 6

329: 8 2 5 4 11 .9 12 8

337: 5 13 8 5 6 6 10 5

345: 8 6 9 8 18 5 7 9

353: 10 5 3 6 3 9 9 9

361: 11 8 8 9 7 11 4 8

369: 4 11 5 10 9 16 22 32

377: 56 60 78 70 68 79 98 92

5:87 65. 57 23 21 12 10 0

2: 2 4 5 6 6: 2 3

1E 10 6 5 5 2 6 8 6

409: 5 6 5 9 10 12 6 5

417: 9 5 5 3 5 7 2 8

425: 7 6 4 7 3 15 12 18

Ii 0730



433:
441:
449:
457:

55
U3

481:
489:
497:
505:
513:
521:
529:
537:
545:
553:
561:
569:
577:
585:
593:
601:
609:
617:
625:
633:
641:
649:
657:

r'65
3

81
689:
697:
705:
713:
721:
729:
737:
745:
753:
761:
769:
777:
785:
793:
801:
809:
817:
825:
833:
841:
849:
857:CX3:
_ 1:
889:
897:
905:

16
10

6
3
3
7
5
7
5
3
7
6
4
2
4
6
8
3
2
0
3
5
3
4
2
3
2
7
5
2
3
4
7
4
2
5
2
5
3
3
4

21
2
7
5
0
2
2
3
5

10
-4
5

.6
4
4
4
2
1
3

18
8
4
3
7
2
2
4
4
0
4
2
4
4
2
3
5
2
3
1
1
4
3
3
1
4
2
1
4
4
5
8
8
2
5
3
4
2
7
2
8

16
4
6
2
1
2
2
4
5
4
1
2
0
4
1
1
4
6
4

33
6
3
7
1
0
5
2
2
3
5
1
8
4
7
5
2
4
3
4
2
4
5
2
3
3
4
6
2
5
5
1
6
3
13
3
5
3
2
3
6

1s
4
2
2
5
2
4
1
5
3
2
4
1
2
6
5
6
6
2

27
6
6
2
5
2
7
0
2
4
3
4
2
2
5
1
1
1
2
1
6
1
3
4
2
5
3
2
5
5
3
5
3
5
4
7
5
5
6

.3
4
8
5
3
2
4
7
7
5
1
1
4
6
5
2
3
6
3
3
4

25
7
4
2
7
6
1
4
5
0
3
1
2
3
2
5
.3
4
2
4
5
2
1
4
3
6
4
6
3
3
.1
6
4
.3
6

.3
6
5
3
6

10
7
8
2
5
7
1
4
2
4
5
4
5
2
2
6
2

6
4

19
9 .
2
5
4
1
2
4
2
5
3
4
3
6
2
3
4
6
2
9
3
4
3
5
1
2
1
6
6
4
4
3
3
2
4
2
7
5
3
2

19
5
6
7
2
4
1
1
4
7.
8
6
3
4
2.
2
4
4
0
7

10
10

3
2
3

.-2

4
5
1
6
3
3
1
5
6
2
5
3
4
4
4
5
4
6
1
1
5
4
3
2
4
2
1
3
3
5
3
2
5
4

17
6
6
2
3
3
4
6
4
3
7
8
5
2
2
5
5
4
4

0073 3

6
9
2
4
4
4
2
2
4
3
5
1
3
4
1
2
4
6
3
9
4
3
5
2
5
2
3
3
2
2
2
1
3
1
6
2
3
2
6
1

11
8
5
3
5
4
3
5
4
1
9
3
2
4
4
2

.5
8
2
4



913: 5 4 3 6 0 1 2 2

921: 2 3 1 3 2 5 5 3

929: 6 1 9 3- 6 1 2 0

_937: 4 4 4 4 4 5 3 5

15: 1 6 2 5 6 3 4

7 2 3 3 4 4 5

961: 4 5 3 6 3 3 2 0

969: 6 3 7 4 3 1 6 2

977: 4 2 1 1 2 6 1 5

985: 4 2 3 2 9 5 4 8

993: 6 7 3 3 5 3 4 3

1001: 1 9 3 2 5 7 4 2

1009: 3 1 3 4 6 3 3 4

1017: 9 3 4 2 1 8 0 4

1025: 4 8 5 2 1 3 1 1

1033: 0 4 2 .4 5 6 8 3

1041: 3 4 3 5 6 6 3 5

1049: 3 3 2 2 4 5 3 7

1057: 2 4 5 1 6 2 1 4

1065: 2 5 5 3 3 5 5 3

1073: 4 6 5 6 0 7 4 4

1081: 0 5 6 6 3 4 5 4

1089: 6 1 5 1 3 5 1 4

1097: 3 4 8 4 4 6 2 3

1105: 3 6 4 3 2 4 8 7

1113: 2 7 2 3 2 2 2 4

1121: 2 4 1 2 5 4 2 3

1129: 4 3 2 4 5 1 5 5

1137: 5 3 5 4 5 5 2 3

45: 6 2 3 6 3 6 1

,33: 6 6 3 3 3 4 1 u

1161: 6 4 3 7 6 17 28 38

1169: 53 54 57 43 52 32 37 19

1177: 13 4 8 4 15 11 7 11

1185: 10 8 5 4 3 4 2 2

1193: 5 1 4 3 2 7 2 4

1201: 3 4 1 5 3 6 2 3

1209: 3 7 5 4 6 4 1 4

121.7: 3 4 3 2 1 2 3 7

1225: 4 2 6 2 6 6 1 4

1233: 2 4 2 2 5 4 0 3

1241: 2 3 3 4 5 1 3 4

1249: 1 2 4 3 3 3 2 4

1257: 2 0 2 1 6 8 2 2

1265: 6 2 2 1 6 4 3 3

1273: 5 5 5 4 3 4 1 4

1281: .3 1 0 1 3 3 1 6

1289: 7 3 4 2 1 4 7 2

1297: 2 4 5 2 0 2 4 3

1305: 8 1 8 9 6 2 4 7

1313: 1 1 4 4 5 0 5 3

1321: 5 4 3 5 3 5 3 6

1329: 8 3 3 3 2 2 5 5

1337: 2 1 1 4 4 5 8 3

45: 0 4 2 5 4 1 2

33: 2 4 4 3 0 5 6
a61: 6 7 2 4 4 5 1

1369: 3 6 1 1 3 3 4 5

1377: 2 5 3 4 4 3 3 3

1385: 3 2 4 4 4 4 0.J073 3



1393:
1401:
1409:
1417:
r5

C;3
1441
1449
1457:
1465:
1473:
1481:
1489:
1497:
1505:
1513:
1521:
1529:
1537:
1545:
1553:
1561:
1569:
1577:
1585:
1593:
1601:
1609:
1617:

1;25
3

1649:
1657:
1665:
1673:
1681:
1689:
1697:
1705:
1713:
1721:
1729:
1737:
1745:
1753:
1761:
1769:
1777:
1785:
1793:
1801:
1809:
1817:
1825:

31:

1849:
1857:
1865:

4
1
2
5
1
3
2
4
2
7
3
4
2
4
3
7
1
6
4
5
7
5
2
7
4
5
4
2
2
5
1
0
1
5
2
7
6
4
4
4
5
1
1
6

10
2
3
0
3
5
2
3
2
2

.5
2
0
5
2
2

2
4
3
4
3
4
3
1
3
1
1
3
4
2
5
2
7
8
1
5

12
4
3
3
5
4
4
5
4
2
2
2
4
3
5
2
3
4
5
5
3
5
3
5
4
5
3
6
6
6
7
1
3
7
2
3
1
0
4
3

6
3
2
5
1
2
4
7
3
4
6
4
5
6
3
3
2
2
4
7

11
4
4
2
3
6
3
2
3
3
3
2
3
1
1
4
4
6
3
4
4
2
4
2
6
5
2
4
1
5
12
1
5
3
1
2
3
4
5
4

5
3
4
3
.7
3
2
2
2
3
4
3
3
8
2
3
2
3
5
3
7
4
4
4
1
4
4
3
3
2
4
1
4
4
1
2
4
2
3
3
3
3
1
6
3
4
3
2
1
0

3
2
4
0
7
2
5
4
4

00!i733

3
7
4
3
1
3
5
2
5
2
2
3
4
5
5
5
8
3
5
9
6
2
2
5
2
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1873:
1881:
1889:
1897:
^05:

1921:
1929:
1937:
1945:
1953:
1961:
1969:
1977:
1985:
1993:
2001:
2009:
2017:
2025:
2033:
2041:
2049:
2057:
2065:
2073:
2081:
2089:
2097:

j05
_3
:12

2129:
2137:
2145:
2153:
2161:
2169:
2177:
2185:
2193:
2201:
2209:
2217:
2225:
2233:
2241:
2249:
2257:
2265:
2273:
2281:
2289:
2297:

4 i05 :
S 3:

2329:
2337:
2345:

2
2
5
1
1
5
4
3
4
2
3
4
3
6
1
5
5
3
5
2
3
8
8
4
6
4
2
3
5
4
5
6
2
2
1
2
1
3
8
7
1
3
7
7
2
4
2
9
1
5
4
1
0
3
4
5
7
6
2
1

7
2
2
2
6
2
2
1
5
2
0
1
4
2
1
5
7
4
2
2
1
1
1
4
2
3
6
4
4
6
8
5
9
2
5
3
1
3
4
3
3
2.
6
1
2
2
2
4
2
3
1
3
1
5
4
7
1
2
2
5

2
1
9
2.
2
3
2
2
7
3
2
8
2
1
1
3
:3
4
2
3
4
4
3
3

-3
3
7
7
3
4
3
4
3
6
0
5
8
2
5
1
2
4
4
3
1
5
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2
2
2
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4
5
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3
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4
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1
2
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4
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3

2
2
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3
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1
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4
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4
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4
5
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4
4
9
2

I)O7345

0

4
3

.3
4
1
3
3
3
6
2
5
3
3
1
2
2
5
4
3
1
3
1
5
5
5

Q
5
1
5
1
3
2
4
2
7
0
1
4
3
~2
4
5
4
3
2
2
2
2
1
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8
6



2353:
2361:
2369:
2377:

5 :
G3

2401:
2409:
2417:
2425:
2433:
2441:
2449:
2457:
2465:
2473:
2481:
2489:
2497:
2505:
2513:
2521:
2529:
2537:
2545:
2553:
2561:
2569:
2577:

p285
3

01
2609:
2617:
2625:
2633:
2641:
2649:
2657:
2665:
2673:
2681:
2689:
2697:
2705:
2713:
2721:
2729:
2737:
2745:
2753:
2761:
2769:
2777:
2785:

3 :

2809:
2817:
2825:

8
4
1
4
2
4
5
2
3
1
4
0
1

10
5
5
2
3
1
5
4
3
3
4
1
2
2
8
4
2
1
4
6
3
5
0
1
4
4
2
3
2
1
2
5
4
3
1
4
1
2
1
1
0
3
2
2
2
3
7

11
4
3
3
5
2
1
2
5
6
1
4
2
1
6
4
5
3
4
3
3
3
1
3
6
6
6
2
1
3
4
1
1
2
1
0
3
3
4
7
3
4

14
1
4
5
2
3
8
2
1
2
4
0
5
1
3
4
2
3

11
21
2
1
6
7
1
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2833: 3 0 4 3 3 5 2 2

2841: 1 3 4 3 6 7 2 1

2849: 4 2 5 0 3 2 3 2

2857: 2 3 0 5 . 2 3. 5

65: 3 2 3 1 2 4 3

_U73: 1 4 4 4 1 3 0

2881: 0 3 3 1 1 2 0 6

2889: 3 3 4 2 1 3 3 2

2897: 2 5 1 4 2 2 2 2

290.5: 4 0 3 1 1 3 4 0

2913: 2 4 4 1 0. 0 3 3

2921: 2 2 2 1 7 2 3 1

2929: 2 5 5 4 2 3 2 3

2937: 6 1 0 0 3 2 1 3

2945: 1 4 3 4 2 1 7 3

2953: 2 0 3 2 4' 0 2 4

2961: 2 7 3 1 1 2 2 0

2969: 0 0 6 1 4 2 2 1

2977: 3 6 2 1 2 2 1 3

2985: 2 3 2 1 2 3 5 4

2993: 1 3 3 4 1 5 5 3

3001: 1 0 3 4 2 1 . 2 2

3009: 4 1 3 3 2 2 4 3

3017: 3 6 2 2 2 3 1 0

3025: 1 5 2 1 2 5 2 3

3033: 5 1 6 2 2 2 5 3

3041: 3 2 7 3 1 2 0 1

3049: 4 0 0 5 2 2 2 4

3057: 2 1 2 3 3 3 5. 1

65- 1 2 2 4 4 5 2

73 1 4 1 2 2 0 1

81: 1 6 1 1 0 3 2 6

3089: 3 6 5 0 3 4 2 0

3097: 2 6 4 2 4 0 1 3

3105: 0 1 3 0 0 0 3 1

3113: 1 1 1 1 2 1 3 3

3121: 1 3 2 1 1 3 3 8

3129: 1 5 2 3 7 4 2 1

3137: 0 3 3 1 1 2 7 2

3145: 1 3 2 3 2 3 3 0

3153: 3 4 0 3 1 1 3 6

3161: 2 4 0 2 3 2 3 6

3169: 3 2 4 0 1 3 4 1

3177: 5 1 3 2 1 2 3 5

3185: 0 3 5 2 0 2 2 2

3193: 4 0 0 4 5 4 3 2

3201: 3 5 0 2 1 2 3 3

3209: 2 0 2 1 2 2 0 2

3217: 2 0 2 1 4 4 1 3

3225: 5 1 3 1 3 2 2 1

3233: . 0 2 2 2 2 2 0 7

3241: 2 0 3 0 2 2 4 1

3249: 2 2 4 2 2 2 2 2

3257: 0 6 1 0 2 5 2 1

3265: 1 2 2 5 6 2 0

73: 5 2 3 0 4 5 3

81: 3 0 3 3 2 1 5 4

3289: 2 4 4 3 2 4 2 1

3297: 1 3 3 2 4 3 1 3

3305: 2 4 5 8 13 6 14 12.



3313: 20 15 16 13 8 13 13 11

3321.: 4 3 2 4 2 1 1 1

3329: 5 1 0 1 1 2 1 1

3337: 2 2 2 1 1 3 1 1

_ 5: 1 2 3 0 2 5 3 1

3: 2 2 0 1 3 1 3 4

0 6 0 1 3 3 1 2

3369: 2 2 1 2 4 3 4 0

3377: 2 0 4 1 3 3 3 2

3385: 1 3 3 3 0 5 1 3

3393: 1 4 1 3 0 2 2 1

3401: 3 1 1 4 3. 0 1 2

3409: 1 2 3 2 1 2 4 1

3417: 3 1 1 2 1 2 1 1

3425: -1 0 1 3 5 1 1 1

3433: 2 0 2 1 1 2 4 2

3441: 2 3 1 1 1 4 4 1

3449: 4 2 2 1 2 1 1 1

3457: 2 4 1 1 7 3 1 0

3465: 2 2 2 2 0 1 1 2

3473: 0 3 2 2 2 4 1 0

3481: 3 2 4 1 2 2 2 5

3489: 2 1 3 1 3 1 0 0

3497: 0 3 2 2 1 2 3 6

3505: 2 2 2 1 2 2 1 0

3513: 3 4 2 1 0 1 2 2

3521:. 2 3 0 4 3 0 4 2

3529: 3 3 0 2 4 1 1 3

3537: 2 0 0 4 2 4 1 1

F45: 3 2 2 3 2 5 1 1

3: 3 3 5 1 2 3 3 2

C l: 2 2 3 6 2 1 2 1

3569: 0 5 1 2 1 3 2 2

3577: 1 4 3 1 0 0. 4 1

3585: 3 2 5 0 1 3 2 2

3593: 0 1 2 4 5 1 3 2

3601: 2 4 3 3 1 1 3 2

3609: 3 2 2 1 6 1 1 0

3617: 0 0 1 1 0 3 3 2

3625: 0 2 3 1 1 4 0

3633: 0 3 0 0 1 2 1 2

3641: 1 1 . 0 3 1 4 2 4

3649: 0 1 1 1 3 4 1 3

3657; 4 0 2 2 2 3 2 3

3665: 2 3 2 0 3 0 2 2

3673: 2 5 0 2 3 1 2 2

3681: 1 5 0 4 2 0 3 3

3689: 2 3 3 3 1 1 1 3

3697: 0 2 1 1 1 3 1 1

3705: 2 3 3 1 3 3 0 2

3713: 0 1 2 1 0 1 1 2

3721: 3 4 4 1 1 2 1 2

3729: 3 1 1 1 1 3 0 2

3737: 0 3 1 3 1 4 4 5

3745: 0 4 0 3 0 2 4 2

3: 2 2 0 2 2 2 1 1

1: 2 3 0 1 5 2 4 1

9 : 3 1 2 5 1 5 2 1

3777: 2 3 2 3 2 6 0 2

3785: 0 4 3 3 3 1 2 1



3793:
3801:
3809:
3817:
_25:
33 :
841:
3849:
3857:
3865:
3873:
3881:
3889:
3897:
3905:
3913:
3921:
3929:
3937:
3945:
3953:
3961:
3969:
3977:
3985:
3993:
4001:
4009:
4017:
j25 :
33 :

E1 :
4049:
4057:
4065:
4073:
4081:
4089:

2
2
1
2
4
1
2
2

.1
2
0
4
3
3
0
0
1
1
0
4
3
2
2
4
2
2
2
1-
2
0
1
2
2
3
4
3
3
3

4
4
1
1
1
3
4
0
0
1
0
2
4
2
1
1
1
3
1
3
5
3
4
2
2
2
1
0
1
3
2
2
2
1
2
3
1
2

0
3
1

0
2

2
2
2
2
2

2
4
4
2
2
0.
5
3
4
2
2
2
3
2
1
0

2
1
3
1
3
3
2

..

(1.}7;38



Combined Activity-MDA Report

Sample ID : 0211141-02

Page : 4

Acquisition date : 5-DEC-2002 18:02:29

IL Non-Identified Nuclides
Key-Line
Activity
(pCi/gram)Nuclide

K.L.
Ided

Act error MDA
(pCi/gram)

MDA error Act/MDA

FE-55
CO-57
NI-59
CD--109
1-125
I-129
BA-133
CE-144
PB-210
PA-231
TH-231
PA-234
TH-234
NP-237
U-237
AM-241
AM-243

8.222E+00
9.689E-01
-7.532E+00
-3. 651E+01
-1.340E+01
-3. 825E+00
8.524E-01
3 .219E+00
-3.235E+01
-3. 026E-01
6. 506E+00

-3. 879E+00
-4.241E+00
3.820E+00
-5.272E+00
7.284E-01

-4. 862E-02

1.530E+01
1. 904E+00
1. 629E+01
3.263E+01
2. 743E+01
3. 517E+00
4.095E+00
1. 575E+01
3.469E+01
7.541E+00
1. 194E+01
2. 931E+00
3.376E+01
7. 339E+00
1. 657E+01
4.536E+00
1. 786E+00

2.799E+01
3. 905E+00
1. 979E+01
4.553E+01
4. 726E+01
6. 675E+00
8. 253E+00
3. 105E+01
5.405E+01
1. 348E+01
2.425E+01
4. 162E+00
6.475E+01
1.736E+01
3. 051E+01
8. 856E+00
3.528E+00

4. 885E+00
6.788E-01
2 . 942E+01
7. 915E+00
8. 216E+00
1. 160E+00
1. 808E+00
5.398E+00
9.395E+00
2. 343E+00
4.216E+O0
7.236E-01
1. 126E+01
3.017E+00
5.303E+00
1.539E+00
6.921E-01

0.294
0.248
-0.381
-0.802
-0.284
-0.573
0.103
0.104
-0.599
-0.022
0.268
-0.932
-0.065
0.220
-0.173
0.082
-0.014

01 117 %3 q


