
ENGINEERING CHANGE NOTICE · 

2. ECN Category (mark one) 
Supplemental Cl 
Direct Revis ion [X] 
Change ECN [] 
T errporary Cl 
Standby Cl 
Supersedure Cl 
Cancel/Void Cl 

Page 1 of 

3. Originator's Name, Organization, MSIN, and Telephone No. 

K. K. Giamberardini, T6-06, 373-3076 
5. Project Title/No./Work Order No. 6. Bldg./Sys./Fac. No. 

105 KE BASINS NA 
8. Docinent Nurbers Changed by this ECN .I 

1
,,._n9. Related ECN No(s). 

(includes sheet no. and rev.) l'.J JIii p,. ~6C/N 

WHC-SD-WM-DP-044, REV....-1' }1 8 °'1/Nfff:J NA 

1. ECN 

Proj. 
ECN 

4. Date 

60090 1 

08/24/93 
7. Ill1)8ct Level 

3Q 
10. Related PO No. 

NA 
11a. Modification Work 11b. Work Package 11c. Modification Work Coq:,lete 

No. 
11d. Restored to Original Condi· 
tion (Tel11). or Standby ECN only) 

[] Yes (fill out Blk. 
11b) 

[X] No (NA Blks. 11b, 
11c 11d) 

12. Description of Change 

NA NA NA 

Cog. Engineer Signature & Date Cog. Engineer Signature & Da t e 

The document WHC-SD-WM-DP-044 Revision 0, is being replaced with WHC-SD-WM-DP~044 
Revision 1. This does not affect WHC-SD-WM-DP-044 Addendum IA or 2A. ADD=NCU"-4 J/1 
was Nor u.sEo orv Rsvis10AJ O. 4DDEND.lf'-{ Zif CONTT+tru> 1Z11w Dft'T11 li,.Jtiltj--
wo.s e)(c...tu.ded +t-orn Re., v 1::::.£010 I. ~Q3031--.. 1 • 

'l,<o·v <-.? 

13a. Justification 
(mark one) 

As- Found [] 

Criteria Change 

Facilitate Const. 

13b. Justificat ion Details 

[] 
[] 

n'\ • ?'.~ 
~y V V(S' 

lfJ ~t~ \~~i . ~ 
~ ,,,-::- r.£.\'J;\l w \,•tv~" 0 

\ ,~-I 
Design Iq>rovement--- (] 

Const. Error/Omission [] 

Enviromiental 

Design Error/Omission 

[X] 
[] 

This revision reflects that sensitive information (payroll numbers) have been removed 
from this package. The data has not changed in any comparable form from revision 0. 
This revision is also publicly available. 

14. Distribution (include name, MSIN, and no. of copies) 
Please see attached distribution. 

A-7900-013-2 (06/92) GEF095 

I 

RELEASE STAMP 

A-7900-013-1 (06/92) 



ENGINEERING CHANGE NOTICE 
1. ECN (use no. from pg. 

Page 2 of 2 600901 \ 

15. Design 
Verification 
Required 

16. Cost lrrpact 

ENGINEERING 
17. Schedule llll)act (days) 

CONSTRUCTION 

[] Yes Additional [] $ 
$ 

Additional 

[X] No Savings [] Savings 

18. Change Irrpact Review: Indicate the related doct.inents Cother than 
that will be affected by the change described in Block 12. Enter 

SDD/DD [] Seismic/Strees Analysis 

Functional Design Criteria [] StreH/Design Report 

Operating Specification [] Interface Control Drawing 

Criticality Specification [] Calibration Procedure 

Conceptual Design Report [] Installation Procedure 

Equipment Spec. [] Maintenance Procedure 

Const. Spec. [] Engineering Procedure 

Procurement Spec. [] Operating Instruction 

Vendor information [] Operating Procedure 

OM Manual [] Operational Safety Requirement 

FSAR/SAR [] IEFO Drawing 

Safety Equipment List [] CeH Arrangement Drawing 

Radiation Work Permit [] EHential Material Specification 

Environmental Impact Statement [] Fae. Proc. Samp. Schedule 

Environmental Report [] Inspection Plan 

Environmental Permit [] Inventory Adjustment Request 

[] $ llll)rovement [] 
[] $ Delay [] 

the engineering docunents identified on Side 
the affected doc1.111ent l'll.llber in Block 19. 

[] Tank Calibration Manual 

[] Health Physics Procedure 

[] Spares Multiple Unit Listing 

[] Test Proceduree/Specification 

[] Component Index 

[] ASME Coded Item 

[] Human Factor Consideration 

[] Computer Software 

[] Electric Circuit Schedule 

[] ICRS Procedure 

[] ProceH Control Manual/Plan 

[] ProceH Flow Chart 

[] Purchase Requisition 

[] 
[] 
[] 

19. Other Affected Doc1.111ents: (NOTE: Docunents listed below will not be revised by this ECN.) Signatures below 
indicate that the signing organization has been notified of other affected doc1.111ents listed below. 

1) 

[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 
[] 

Docllllent Nunber/Revision Doc1.111ent Nunber/Revision Docllllent NlJ!ber Revision 

20. Approvals 

Signature Date 
OPERATIONS AND ENGINEERING , ,J / ~ 

Cog Engineer K. K. Gianberardi~n· {t/n f::lto/k?/_-CR 
Cog. Mgr. K. K. Giant>erardini ~ ,' @-~ 
QA J. c. Langford "'f} cR,lr-1 ~ z..;-JqJ 

Safety 

Security 

Environ. 

Projects/Programs 

Tank ~aste Remediation System 

Facilities Operations 

Restoration & Remediation 

Operations & Support Services 

!RM 

Other 

A-7900-013·3 (06/92) GEF096 

Signature 
ARCHITECT-ENGINEER 

PE 

QA 

Safety 

Design 

Environ. 

Other 

DEPARTMENT OF ENERGY 

Signature or Letter No. 

ADDITIONAL 

Date 

1) l 



INFORMATION RELEASE REQUEST 
Reference: 

IIHC-CM-3-4 

lete for all T s of 
Pur (include revision, volune, etc.) 

[] 

[] 

[] 

[] 

Speech or Presentation 

[] Full Paper 

[] Summary 

[] Abstract 

[] Visual Aid 
Speakers Bureau 

Poster Senion 

Videotape 

(Check 
only one 
auffixl 

[] Reference 
[)(] Technical Report 
[] Thesis or Diuertatlon List attachments. 

[] Manual 
[] Brochure/Flier WHC-SD-WM-DP-044, REV 1 
[] Software/DatabHe 
[] Controlled Document 

Date Release Required 

[] Other 08/25/93 
Title 222-S ANALYTICAL LABORATORIES PROJECT 105 KE AREA 
- DATA PACKAGE 

Unclassified Category 

UC-
llll)aCt 
level 3Q 

New or novel (patentable I subject matter? [ X] No [ ] Yee 
If "Yea", has disclosure been submitted by WHC or other company? 

Information received from other• in confidence, such as proprietary data, 
trade secrets, and/or invention• 7 

[ ] No [ ] Yee Disclosure No(al. 

Copyrighta7 [X] No [] Yee 
If "Yea", has written permiHion been granted? 

[] No [] Yea (Attach PermiHionl 

C 

Title of Conference or Meeting 

NA 
Date(s) of Conference or Meeting City/State 

NA NA 
Title of Journal 

NA 

[ X] No [ ] Yea (ldentlfvl 

Trademarka7 

[X] No [] Yea (Identify} 

Group or Society Sponsoring 

NA 
Will proceeding• be published? 

Will material be handed out? 

[] Yes 

[] Yes 

[X] No 

[X] No 

CHECKLIST FOR SIGNATORIES 

Review Required per IIHC-CM-3-4 

Classification/Unclassified Controlled 
Nuclear Information · 

Patent - General Counsel 

Legal - General Counsel 

Applied Technology/Export Controlled 
Information or International Program 

WHC Program/Project 

Communications 

RL Program/Project 

Publication Servicea 

Other Program/Project 

[] 
[X] 
[X] 

[] 
[] 
[] 
[X] 
D(J 
[] 

[X] 
[] 
[] 

[X] 
[X] 
[X] 
[] 

~ 
[X] 

Reviewer - Signature Indicates Approval 
Name (printed) Signature 

Yes No INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP 

References Available to Intended Audience 

Transmit to DOE-HQ/Office of Scientific 
and Technical Information 

Intended Audience 

[] Internal [] Sponsor [X] External 

[] 

Rls,?sJ~~~JiJr~7tgnature) Date 

~Walmi;MWrf# 6-~&-93 

BD-7600-062 (08/91) IIEF074 

Stamp ia required before release. Release is contingent upon resolution of 
mandatory comments. 

Date Cancelled Date Disapproved 

Part 1 



SUPPORTING DOCUMENT 

2. Title 

222-S ANALYTICAL LABORATORIES PROJECT 105 KE AREA­
DATA PACKAGE 
5. Key Words 

BASINS, DATA PACKAGE, ANALYTICAL LABS, 105 KE, 
222-S LABS 

7. Abstract 

APPROVED FOR 
PUBLIC RELEASE 

P E AND USE OF DOCUMENT - This docunent was prepared fo se 
within U.S. Department of Energy and its contractors. is to 
be used on to perform, direct, or integrat ork under 
U.S. Department o rgy contracts. This doc is not approved 
for public release unt1 viewed. 

DISCLAIMER - This report was prepared as an account of work 
sponsored by an agency of the United States Goverrnient. Neither the 
United States Goverrnient nor any agency thereof, nor any of their 
efll)loyees, nor any of their contractors, subcontractors or their 
efll)loyees, makes any warranty, express or ill'f)lied, or assunes any 
legal liability or responsibility for the accuracy, COll'f)leteness, or 
any third party's use or the results of such use of any information, 
apparatus, product, or process disclosed, or represents that its use 
would not infringe privately owned rights. Reference herein to any 
specific conmercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily 
constitute or ill'f)ly its endorsement, reconmendation, or favoring by 
the United States Governnent or any agency thereof or its 
contractors or subcontractors. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the 
United States Goverrnient or an a enc thereof. 

9. 1111)8ct Level 3Q 

A-6400-073 (11/91) {EF} \IEF124 

3 • Nl.ll'ber 

WHC-SD-WM-DP-044 
4. Rev No. 

1 

6. Author 

Name: K. K. Giamberardini 

Kt k (/-lttmto{MdJLL 
Signature 8- ~-C?B 
Organization/Charge Code 12610/Jl20H 

RELEASE STAMP 

I .OFFICIAL RELEASE 
BYWHC 

DATE SEP 1 4 1993 
#b 



(1) Dociinent NlJ!t>er 
RECORD OF REVISION 

WHC-SD-WM-DP-044 Page 1 
(2) Title 

222-S ANALYTICAL LABORATORIES PROJECT 105 KE AREA - DATA PACKAGE 
CHANGE CONTROL RECORD 

(3) Revision (4) Description of Change - Replace, Add, and Delete Pages Authorized for Release 
(5) Cog. Engr. (6) Cog. Mgr. Date 

(7) 

EDT-14070~ IYt/;3/o/3 ~;n{/M;Vb' IY ~ dC/Jll1ffhJ f 
RS 1 11nn. 1111r c-n ,, .. nn "•A nrn 1 G,o q/ li//<::f.3 K. K.B-~-</3 VK. K. 8~?,~-Q:3-

IPii, EcAl -_ hr0qo ( ·- - Giamberardini Giamberardini 

A-7320-005 (08/91) WEF168 



~~ Westinghouse 
\E:) Hanford Company 

----------
WHC-S0-WM- DP-044 

REV 1 

P.O. Box 1970 Richland, WA 99352 

WESTINGHOUSE HANFORD COMPANY 

222-S ANALYTICAL LABORATORIES 

Project: 105 KE - Area 

Customer ID. Number: 937046 Land 937046 S 

Date Printed: August 10, 1993 

Hanford Operations and Engineering Contractor for the US Department of Energy 

.;. _ .... 
1. 



WHC-S0-WM- DP-044 
REV 1 

TABLE OF CONTENTS 

Cover Page ••••••••••••••••• 
Table of Contents • • • • • • ••• 
Narrative •••••••••••••••••••• 
Sampling and Custody Data •••••••••••• 
Sample Data Sunvnary ••.•••••• 

UNDIGESTED SAMPLE ANALYSES 

Total Alpha and Alpha Energy Analysis (7-06-93) 

Total Alpha and Alpha Energy Analysis (7-09-93) 

Ganvna Energy Ana_l_ysis (7-01-93) 

Uranium Analysis (7-06-93) 

Plutonium 239/240 Analysis (7-12-93) 

Americiun 241 Analysis (7-14-93) 

ACID DIGESTION SAMPLE ANALYSES 

Acid Digest (7-08-93) 

Ganvna Energy Analysis (7-08-93) 

Uranium Analysis (7-13-93) 

Americium 241 Analysis (7-09-93) 

Plutonium 239/240 Analysis (7-12-93) 

This report ~onsists of pages 1 - 235. 

1 
• • • • 2 

3 
• • • • 5 

. 10 

..• 20 

. • . 21 

• • 41 

• • • 71 

.•• 92 

. • 95 

• • • • • • 120 

146 

147 

151 

174 

177 

203 

2 



WHC-SD-WM - DP-044 
REV 1 

NARRATIVE 

3 

- --



WHC-SD-WM-DP-044 
REV 1 

Narrative for l0SKE-NLOP samples 

Results from two l0SKE-NLOP basin samples submitted on 6/29/93 are presented. 
Analytical results for sample 937046 Land 937046 Sare summarized on page 11 
and 12. Supporting information is presented in the remainder of the document. 
The samples were run with an LMCS standard, a blank, a sample and a duplicate 
sample. All standards were within limits. All blanks are below detection 
limits except for AT for both samples and Cs for 937046 L. Relative percent 
difference between sample and sample duplicate are acceptable except for U 
analysis on sample R4110 (937046 L) which is high at 29.05%. 

o?e . ,, J:r -11. <t.3 
Dick~• 
Project Manager 
222-S Laboratory 

4 



WHC- SO-WM- DP-044 
- _ - -R--E-Y- -r- -

SAMPLING AND CUSTODY DAT A 

5 



l 
-· 

WHC-SD-WM-OP-044 
REV 1 

ABELS MA ~UEST FOR SPECIAL ANALYSIS (RSA) RS•7s-g4 
~,nple o,1g11, 2, Oala Submlllad 4. l\afl'l8•l•t Nama «I, Ch.,ga Code,Wo1k f'eckega 

~ t I J'"/'13 ,/4&.~t, /!111(67, 
3. Suhmllled n., 6. l\equeete, l'hone/MSIN 7. D•t• l\equl,e,t 

/0.t'Jtt ... ,VJ,r,p VOG.t'- 7/9/YJ . Collec:lad 12. Numbe, ol I 3. Volume ol 14. 1'1oloc:ol• 
•. Cu1a-1D t. Laboteto,y ID Sempl•• Semple• 

ONone ORCRA o.,. Time -
9110'/t ... s K~·ln7 I /Ci,.,. ONOA•I 0 Other 

. 0 CEI\CLA 

16. Sample Type 

t}?J Solid • Sol • Slufry 

Do .. • w.,., Ow .. ,. 
0 Solution 0 Siuda• Do• 
0 Other l•p•clfyt 

,e. S1orege l\•qul•••nenl• 
- QNone 

0 Spec:lf't Ho~P 11.?>R li.!.f ft ,J,f ~ 

'J,4Vf u\.iQ fi,,ff}I' 

17. l'toc•u IC,.,...,ledge/lCnown Lleled WHI•• 

0 Unknown 

0 ICflOwn (MeHe eltec:h hit 

"9-· 0 l'f•Ylouely eubmllled for 1h11 l'JoJecl 

10. 0•letmlnellon 11, E• pecl•d l\engo 
18. Su,vey OOH ll••· 

ll e,10 · IJ,ClJT Ill' I Slgnelu,e 

(I~ J.19/).tffl , 
19. 0lepo,llion of WHI• 

A~ ~"' 0 n.,..,n lo Cllenl/loc• llon 

lft/11tA 0 0l1poH P•f 2Jl·S l'locedwH 

Git1 • o,hei 
U· 

\ 

2~n•I l11lo1111e1ion 

6tl( 
~r ' 
:Wp 

21, Chain of Cuelod't 22, Aulun•d Cuelodl•I 0,oup (Hlecl one) . .. 
: ····.· .. .. ·:· ·. ·· -· ,• . 

~-: o ... 
. :':0,?~:•:': ,'F::i': OENV ' OPtocH•. .. 6 -Oitv .. Number. - I . . ,•, 

. . -
'"¼~..t~ /(,/1'- 24. L•bo••to,y M•11•11•• Ill raqulcedl ... . 

23. Semple Recelvad Ry: ::.,f . (J/4:/ : 
. • . -· 

: - ., - ---
J-/1(72 

.. 
•, -:.:. . . .. : 

: •: : 

o.,.;:. . D'1. -~~ ~3 t.~1S- .. . .. 
limo: 

: .. 
· Oat•: .: .. •: 

IIC-6100• IBI 111/UI 



WHC-SO-WM-DP-044 
•*,--------------------- REV 1 

I ]8 ELS MAD,esT FOR SPECIAL ANAL vsis .. tRSA) 

1)/1 ,,... I lr--

ns• ••1if-'i~_. ')-=-, -, 
l '-,le 0dgln 2. o.,. Submltled 4. f\equellN Name e. Ch•ifi• C..de/Wo,k reck•11• 

l,/j o/9 J \/2>G.l-t.-- If /l'IS-I, 
3, Subnallled By 6, n.que11a1 ~=-,o-,,.-,-M-S_IH ____ -'"_7,-oa-,-.-,1a-q.:u._:ltad::--------f 

1-_/0_.!' __ k __ !_-_AJ_l-.-o_P _ __,__~~--=tv::;_ ___ ,.,_ ______ -i__,-,&__19 ___ ~ 
12. Numb•• ol 1 J . Volume ol l',01ocol1 .. eu.,_., o.,. nm. 

t. Laboleto,y I> 

1 o. o.,.,m1n.,1on 11 . £.peeled Rana• 

IIT }At/I . 
CtA-

SAfflplae Samplee 

I 
16. Sample Type 

0 Solid 

Do .. 
Qisolullon 

• 0lt,., (1pecllyl 

HI. S1or•11• Oaqul1en .. 1111 

ONone 

14. 

Osou 
• w., .. 
0 Sludge 

ONone 

ONOl.·1 

• CEnCLI. 

ORCRA 

• o,het 

0 Slut,y 

Ow .. ,. 

0 Speclly r(etlJ kit P..:.J.t!,_/,_.,...;;;L ____ _ 

1-NJ J'A&&.e· 'f' 10,vJ 

17. 1'1ocH1 Knowladga/Known L111ad Wutu 

0 Unllnown 

0 Known (PleHe auech 11111 

0 l'levlou1ly eubmlnad IOf thl• rroJ•cl 

18. 5..,.,., 

tlrT Slgnalura 

II. Ol1pc11itlon ol W111a 

oo .. n.,. 

0 netum to Cllant/Locetlon _____________ _ 

0 0l1poH P•• 222·5 l'roced .. H 

0 Othet _________________ _ 

i--------------+-------------4 ~--•. , ....... .. 

i--------t--~ 

21 . Chain ol Cu11ody .. 
-; ·-·=·-

.. =· 

· 0 ProcH~ · :>·? ! 

" 
23. Sen,ple Received Ry: • .•· ~ jJ J j A J f }._,i.,.J, .. 

.. ····~~.~~····o(,:&,·~ .•. . Tme: lt>iS: 

24, . Labofa10,y M•n•a•• Ill ,aqul,adl : 

.. · ::.// t}/2/ .· .·. ··.·.· ,'. 
BC·6 700- 181 1111911 



... 
WHC-SD-WM- DP-044 

REV 1 

Page 1 of 1 Chain of Custody Number 20080/ED3024-1 

ALO CHAIN OF CUSTODY 

SAMPLE DESCRIPTION 105 KE SAMPLES/PROJECT 20080/ED '.:\024 · 

APPLICABLE TEST INSTRUCTION VERBAL INSTRUCTIONS FROM CRAIG BENNETr 

ANALYSIS REQUESTED OR DEPARTMENT 222-S / SEE CRAIG BENNETT FOR 
INSTRUCTIONS 

PREP MEIBOD NONE/DILUTION 

ALO SAMPLE I SAMPLE -· II NUMBER DESCRIPTION 
SENDER II · ~I RECEWER II 

93-07046S 1 Gram (DRIED 
_t/:1121 _______ SAMPLE) ------

--------- -------
93-07046D 20ml DILUTION 
-,::r,7,-0------- ------------

------------ --------

DATE 

------- -------- ----------- -- --------- ----
-- --------- ------

--- --------- ---------- -- -------- ----------
--------- ------ ---------- -- -------- ----

! ------ ------- ----------- --- ----------- ------------

---- ------ ------------- -- ----------- --------

Original - Project Management 
~SendeL, -:.___, ,. , 
"Copy - Receiver ,/J/~ ~/ v-./ .q ,,Cr;~'-::' 

~L: / .. ,.. ·r-;-atv . 
R. Jlr< Zl~ P r-oJ> 8 
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ALO CHAIN OF CUSTODY 

SAMPLE DESCRIPTION 105 KE SAMPLES/PROJECT 20080/ED 3024 

APPLICABLE TEST INSTRUCTION VERBAL INSTRUCTIONS FROM CRAIG BENNETT 

ANALYSIS REQUESTED OR DEPARTMENT 222-S / SEE CRAIG BENNETT FOR 
INSTRUCTIONS 

PREP METIIOD NONE/DILUTION 

ALO SAMPLE 
NUMBER 

93-07046S 
_tfJ/)_1 ____ _ 

93-07046D + ,,v -------

SAMPLE __ 

DESCRIPTION 
SENDER J , OATE RECEMm JI 

DATE 

-- ---------- --------
--- -------- ---------- -- --------- ---------
------ ------- ----------- -- -------- -----
------ ------ ---------- -- -------- -----

I ------- ----- --------- -- --------- -----

--- ------ --------- -- --------- ------
-------- ------ --------- -- --------- ------
-------- ------ --------- ----- --------- -----

Original - Project Management 
~ Sende_r.. -__,, ~ , / 
"Copy - Receiver ,~ ,,;/..,,.,,&- ;'.,1' -:? ...c~~~7 

~~/. 
R.J~Zl~ PP-oJJ 9 
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;o(K SAMPLE RESULTS . ! 
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SAMPLE STATUS REPORT FOR R 4108. VOGEL STD TIME: 8/ 2/93 15:19 
DISPATCHED: 6/30/93 13:32 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 7/ 6/93 8:29 

OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE 
**** ******** ********************************** *** *** ****** 
1250 AT/AEA l.04500E 02 % RECOVERY. Ell456 
5530 GEA l.0l000E 02 \ RECOVERY. cs-137 N Y. Ell456 
5530 GEA l.00000E 02 % RECOVERY Co-60 N 'l Ell456 
5540 u l.00990E 02 % RECOVERY. N 'l Ell456 
5581 Pu239/40 OUT FOR RERUN Ell456 
5581 Pu239/40 OUT FOR RERUN Ell456 
5581 Pu239/40 l.0ll00E 02 \ RECOVERY. N Y. Ell456 
5582 Am241 OUT FOR RERUN Ell456 
5582 Am241 l.14100E 02 % RECOVERY. N Y. Ell456 

END OF REPORT 

/ 
I 



..• - ·--·-.,,..--

WHC-SD-WM-DP-044 
REV 1 

SAMPLE STATUS REPORT FOR R 4109. VOGEL . BLK TIME: 8/ 2/93 15:19 
DISPATCHED: 6/30/93 13:33 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 7/ 6/93 8:29 

OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE 
**** ******** ********************************** *** *** ****** 
1250 AT/AEA 4.56000E-06 uCi/ML Ell456 
5630 GEA 2.42000E-04 uCi/ML Cs-137 N 'l Ell456 
5640 u < 9.54000E-0l uG/ML N 'l Ell456 
5681 Pu239/40 OUT FOR RERUN Ell456 
5681 Pu239/40 OUT FOR RERUN Ell456 
5681 Pu239/40 < 2.65000E-04 uCi/ML N 'l Ell456 
5682 Am241 OUT FOR RERUN Ell456 
5682 Am241 < l.29000E-03 uCi/ML N 'l Ell456 

END OF REPORT 
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-. WHC-50-WM - OP-044 
REV 1 

SAMPLE STATUS REPORT FOR R 4110. VOGEL 937046L TIME: 8/ 2/93 15:19 
DISPATCHED: 6/30/93 13:37 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 7/ 6/93 8:29 

OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE 
**** ******** ********************************** *** *** ****** 
1250 AT/AEA 4.79000E-0J uCi/ML E11456 
1250 AT/AEA 5.0J000E-3 Uci/ML E11456 
5730 GEA l.4J000E-02 uCi/ML Cs-137 N y Ell456 
5740 u 7.12000E 00 uG/ML N '{ Ell456 
5781 PU239/40 OUT FOR RERUN Ell456 
5781 Pu239/40 OUT FOR RERUN Ell456 
5781 Pu239/40 3.37000E-03 uCi/ML N y Ell456 
5782 Am241 OUT FOR RERUN Ell456 
5782 Am241 2.J6000E-03 uCi/ML N y Ell456 
5830 GEA l.43000E-02 uCi/ML Cs-137 N y El1456 
5840 u 9.54000E 00 uG/ML N '{ Ell456 
5881 Pu239/40 OUT FOR RERUN Ell456 
5881 Pu239/40 OUT FOR RERUN Ell456 
5881 Pu239/40 3.42000E-03 uCi/ML N y Ell456 
5882 Am241 OUT FOR RERUN Ell456 
5882 Arn241 2.73000E-03 uCi/ML N '{ Ell456 

END OF REPORT 

15 



W HC- S 0-IU!~P-0~4 
REV 1 

SAMPLE STATUS REPORT FOR R 4105. VOGEL STD 
DISPATCHED: 6/30/93 13:17 SAMPLE HAS NOT BEEN 
RECEIVED: 7/ 9/93 9:47 

EXT. DETER. RESULTS OR STATUS 
**** ******** ********************************** 
8530 GEA 9.96000E 01 % RECOVERY Cs-137 
8530 GEA 9.99000E 01 % RECOVERY Co-60 
8540 u l.0l000E 02 % RECOVERY 
8540 u l.00990E 02 % RECOVERY 
8581 Pu239/40 OUT FOR RERUN 
8581 PU239/40 l.01900E 02 % RECOVERY 
8582 Am241 1. 01340E 02 % RECOVERY 

END OF REPORT 

TIME: 7/30/93 9:46 
SLURPED 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** *** ****** 
N y Ell456 
N y Ell456 
N y Ell456 
N y Ell456 

Ell456 
N y Ell456 
N y Ell456 



-. 
WHC-SD-WM-DP-044 

REV 1 
SAMPLE STATUS REPORT FOR R 4106. VOGEL BLK TIME: 7/30/93 9:46 
DISPATCHED: 6/30/93 13:24 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 7/ 9/93 9:47 

OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE 
**** ******** ********************************** *** *** ****** 
1250 AT/AEA 1.22E-04Am241 2.50E-04PU239 3.0lE-05uCi/ML Np237 Ell456 
8600 ACD DGST COMPLETED E11456 
8630 GEA < 5.55000E-04 uCi/ML Am-241 N y Ell456 
8630 GEA < 1. 61000E-04 uci/ML Co-60 N y Ell456 
8630 GEA < 1.73000E-04 uCi/ML Cs-134 N y Ell456 
8630 GEA < 1. 48000E-04 uCi/ML Cs-137 N y Ell456 
8630 GEA < 5.04000E-04 uCi/ML Eu-154 N y Ell456 
8630 GEA < 3.81000E-04 uCi/ML Eu-155 N y El1456 
8630 GEA < 2.96000E-04 uCi/ML Zr-95 N y El1456 
8640 u 1.92000E 03 uG/ML J4 F fl /o.._ l N y E11456 
8640 u 7.5600QE 01 uG/ML ~ 7- - N y E11456 
8681 Pu239/40 OUT FOR RERUN Ell456 
8681 PU239/40 < 6.72000E-03 uCi/ML N y Ell456 
8682 AM241 < 1.29000E-02 uCi/ML N y Ell456 

END OF REPORT 

17 



"~~ G---W-M----'TP -·o 4 4. 
; REV 1 

SAMPLE STATUS REPORT FOR R 4107. VOGEL 937046S TIME: 7/30/93 9:46 
DISPATCHED: 6/30/93 13:28 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 7/ 9/93 9:50 

EXT. DETER. 
**** 
1250 
8700 
8730 
8730 
8730 
8730 
8730 
8730 
8730 
8740 
8740 
8781 
8781 
8782 
8830 
8830 
8830 
8830 
8830 
8830 
8830 
8840 
8840 
8881 
8881 
8882 

******** 
AT/AEA 
ACD DGST 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
u 
u 
Pu239/40 
Pu239/40 
Am241 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
u 
u 
Pu239/40 
Pu239/40 
Am241 

RESULTS OR STATUS 
********************************** 
4.07E-0l uCi/ML PU239 3.28E-0l 

l.03760E 01 G/L 
4.07000E 01 uCi/G Rec 
3.22000E 00 uCi/G Rec 
2.16000E-0l uCi/G Rec 
2.16000E 02 uCi/G Rec 
7.39000E 00 uCi/G Rec 
4.18000E 00 uCi/G Rec 
6.08000E-0l uCi/G Rec 

OUT FOR RERUN 
2.0l000E-01 G/G Rec 

OUT FOR RERUN 
5.64000E 01 
3.58000E 01 
4.l0000E 01 
3.32000E 00 

< 5.27000E-02 
2.l9000E 02 
7.62000E 00 
4.16000E 00 
5.39000E-0l 

uCi/G 
uCi/G 
uCi/G 
uCi/G 
uCi/G 
uCi/G 
uCi/G 
uCi/G 
uCi/G 

Rec 
Rec 
Rec 
Rec 
Rec 
Rec 
Rec 
Rec 
Rec 

OUT FOR RERUN 
l.92000E-0l G/G Rec 

OUT FOR RERUN 
5.49000E 01 uCi/G Rec 

· 3.63000E 01 uCi/G Rec 

Am-241 
Co-60 
Cs-134 
Cs-137 
Eu-154 
Eu-155 
Zr-95 

Am-241 
Co-60 
Cs-134 
Cs-137 
Eu-154 
Eu-155 
Zr-95 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** 
uCi/ML Am241 

N 
N 
N 
N 
N 
N 
N 
N 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 

N 

N 
N 

*** ****** 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
El1456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 
Ell456 

y 
y 
y 
y 
y 
y 
y 
y 

y 

y 
y 
y 
y 
y 
y 
y 
y 
y 

y 

y 
y 
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WHC- SD-WM- DP-044 

From: John G Kristofzski at -WHC168 8/91§~ ~:28PM {819 bytes: 19 ln) 
To: Richard E Vogel at -WHC32 
subject: Procedures 
------------------------------- Message Contents-------------------------------

Craig 
Here is a list of the procedures you requested. 

Acid Digest 
AT/AEA 
AM241 
GEA 
PU239/240 
u 

LA-505-159 
LA-548-101 
LA-503-156 
LA-548-121 
LA-503-156 
LA-925-106 

Just contact Document Control and ask for white copies of 
the above procedures. If you have any problems give me a 
call. {ODC number 373-4358) 

Dick 
-

Dick, Put this list in the "data package" 

john 

19 



UNDIGESTED SAMPLE ANALYSES 

20 
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Analysis: 

Instrument: 

Technologist: 

Starting Time: 12 
Ending Time: 

WHC-SD-WM- DP-044 
REV-

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 

Sample Prep: 
,.. Ec.t 

Date: 

Temperature 

Chemist: 

- 0 /.4--d-' 

Comments:--------------------------------

Description Lab ID Description Lab ID 

1 ( 1N11' <:.._ 12 L\JnR-09 11 

2 ~ J It' I? Lf lrA~ I zq) 12 

3 lc::...,--A--,._~nl-;= t? 1-,1,,, - o_~ 13 

4 
I 

e 11110 • /ZS/) 14 .:; A-r-nn J c. {)t,,1.1', 

5 
\ I 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard ! Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

I fV\t'C.. t'J't8:ll ~ '\ 31 Rl/~ '/( (\ M{I) 
-

21 
·- -

.~Te./1 
A-6000-BBl 103/921 



TOTAL ALPHA AND ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE 

WHC-SO-WM-OP-044 
REV 1 

o..,. 

"·y~·xit 
AT.LJJ.~E~A~_.-=-,___,.~...-:;=----~~:1' 
s. ....... :M,. 
? , {CO .. 10 - , 100 tv-fLJ 

A,····~· . 1 

.... 
o.,. 

-I, - 'f.'3 

;.-, -·--;-.:.1, .-'j 3 '.. ' p --> 

~-5' 
.3a 

. ·,._.,.. 

P1MN1lr 

E11456 0 

STD 

22 
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TOTAL ALPHA AND ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-044 

REV 1 

1 ..... 1Mwa4 • PtMNMW 

26 
tt.., .. ,t. 

0 

~ '(I '19 - /~() 
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TOTAL ALPHA AND ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE 
WHC-SO-WM-OP-044 

REV 1 

5,o,..i 1ga \ s ........ .._ o.,. ....... _ , ....... , --R 4110.-1250 VOGEL 6-30-93 13:34 20 

~;;_:; I ~ .... ,h_-_-;-:-;·:" .... 1-0_1_..,.R,,_u_~-,t-··-·~--~~~r:,· J c;~:~~-----""-·~-~· .... · 
s. ... , ... ""'"Im L - ~-n"'- -t. c:;;;;;;;:;"io 

~?.:-~•..Ll,o=I...L.:=~;.._ __________ .J...=93704_8_L __ --i 

...... ~,. c.~.,. ....... ,, .......... . 
~pie 

-/: :i. 7·~ rfs ~ 
: / ;. (,. s:-,.., Je4/IO 

. -·-- --···- · ---
-1..:?S-tJ -I 

I iy1011~ 
j Io 
I 

I 
; 

-] 

?..Jd-/ (,1-) 
2,Z-Zt~,., 

24 



TOTAL ALPHA AND ALPHA ENERGY ANALYSIS_ -_J,l~D_I_G_ESJED SAMPLE 

WKC- SD-WM- DP-044 
REV 1 

'l,'J "0' 
R 4110.'-1250 VOGEL 6-30-93 13:34 20 

O..••·~·""' ..._,hod,S••• .. •••U 
AT/AEA LA-548-101 

S.mple S.1• I ,.,., {, - t::f ,vw_ • 
? ,500~ 

flt1111a,a.1. ea", ... ,..,.,,. ,._,ua,a 

-~,")\·~+e 

.... 
o.,. 

-#I ,_,_,:, ri>Jt;r 
/11tl- S •L 

!.1Y.t5 ~ - s-
/o 

1, ?1 N' ..J.., t/-. L 
33,f .. ,.1,. Jot~ 

SI/ ,t ., •~ "'l'~ 
u. 

A,, •• , .. . 4 

Cl\a1ge Co,le 

E1145_6 0 
Cu••-- 10 

937046L 

....,.,we1 .' 

25 



- W-~&-P-·9-4-4·-- 4~ 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I. 10 

DATA REDUCTION REPORT 

SAMPLE 
R4108-1250 

File ID: SD2033 .SPC 
BEST AVA!LABLE COPY 

Peak 
ID 
1 
2 

Peak 

Counted on : 7/ 7/93@ 5: 0 
Detector/Geometry number: 2/ 1 
Count time: 7000. Sec 

PEAK ANALYSIS 

Peak height Peak center 
Initial Final Initial Final 

14183.3 14356.7 301.350 301 .350 
89665.3 91073.2 228.100 228.100 

PEAK RESULTS 

AEA Peak Centroid 

FWHM 
Initial Final 
24.000 20.609 
24.000 19.046 

Count 

Tau 
Initial 
12 .000 
12.000 

Final 
7.398 
6.626 

Activity 
ID Isotope Fract. Exp. Obs. Di ff. FWHM Rate c/m d/m uCi/ea 
l Th228 

Am241 
2 Pu239 

Pu240 

0 .1383 5.430 5.474 -0 . 044 0.09 1505.56 11190.02 
5.480 5.474 0.006 

0.8617 5.143 5.137 0.006 0.09 9379 .94 49498 .34 
5.144 5.137 0.007 

DETECTOR CALI8RATION 
Energy{MEV) = 4.088 + (0.0046)*Channel 

Energy range (MeV): 4.088 TO 6.443 
Efficiency = 0.1895 CPM/DPM 

Item 
Raw spectrum 
Smoothed : 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
1288515.0 
1288477. 5 
1269974.3 

18502.5 

% Recovery 
100 .000 
99.997 
98.561 
1.436 

0. 504£ -02 
0.381£ -02 
0.223E-Ol 
0.223[-01 

Analyzed by: ~~------

SIGNA'l'ORE AOOVE ~ENJ.'S . CHEMICAL TfXEDLOGIST/CHF.MIST TUAT <DIPLETllD/vERIFT CALIBRATION/ANALYSIS ON PAGES 26 m 37 • 

26 



SPECTRUM SD2033.SPC 
l LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

WHC-SO-WM- DP-044 
REV 1 

345312.8 

BEST/"-~/,..'' 1t n 
·~~';'"~. --1-\~ LE COPY 

. 
2 
.2 
• I I ,2 
.......... 2 
....................... 2 . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
........................................ 2 
......... 2 
2 

1 
.. 1 
..... . 1 
I I I I I I I I I, l 
..... . 1 
.1 

27 
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- -----==-----
WHC-S0-WM- OP-044 

REV 1 

BEST AVAILABLE COP'( 

Raw Data Dump for AEA Spectrum: SP:SD2033.SPC 
1 0. o. 0. o. o. 38. 28. 38 . 35. 40. 

11 49. 48. 44. 47. 59. 45. 59. 49. 70. 63. 
21 56 . 58. 59. 54. 62. 58. 61. 70. 70. 66. 
31 49. 68. 66. 67. 62. 71. 55. 66. 67. 63. 
41 69. 68. 68. 84. 92. 87. 72. 77. 62 . 77 . 
51 78. 78. 85. 89. 108. 79. 78 . 75. 88 . 89. 
61 90. 72. 79. 78. 78. 93. 94. 91. 84. 102. 
71 106. 103. 86. 107. 102. 106. 95. 108. 115. 103 . 
81 115. 96. 91. 99. 105. 99. 117 . 112. 112. 109 . 
91 122. 129. 120. 141. 112. 135. 154 . 125. 129. 1 1 7 . 

101 155. 112. 127. 140. 110. 150. 144 . 142. 136 . 144 . 
111 141. 144. 176. 131. 158. 167. 181. 168. 176 . 183. 
121 187. 157. 172. 184. - 205. 192. 195. 180. 204. 179. 
131 234. 182. 228. 225. -- 190. 214. 217. 238. 248. 249. 
141 229. 229. 282. 259. 275. 262. 300. 271. 295. 346. 
151 330. 311. 328. 340. 344. 416. 418. 395. 399. 397. 
161 436. 438. 499. 494. 540. 521. 546. 575. 643. 663. 
171 617. 647. 719. 742. 759. 792. 858. 879. 927. 968. 
181 1013. 1059. 1145. 1183. 1247. 1344. 1382. 1455. 1625. 1649. 
191 1810. 1967. 2172. 2355. 2478. 2768. 3128. 3359. 3729. 4161. 
201 4657. 5206. 5818. 6474. 7337. 8177 . 9317. 10535. 11929. 13377. 
211 14981. 16793. 19124. 21231. 23787. 26277. 28700. 31368. 34197. 37291. 
221 40030. 42804. 44924. 46586. 47715. 48359. 48646. 48208. 46178. 43867. 
231 40483. 36911. 33070. 28280. 23991. 20114. 16099. 12540. 9616. 7257. 
241 5223. 3629. 2472. 1759. 1106. 734. 543. 332. 282. 177. 
251 148. 165. 157. 143. 141. 163. 211. 187. 236. 205. 
261 224. 234. 255. 312. 306. 322. 352 . 365. 438 . 495. 
271 563. 562. 650. 693. 777. 959. 962. 1098. 1237. 1462 . 
281 1619. 1721. 2095. 2289. 2582. 3006. 3349 . 3544. 4066 . 4585. 
291 4943. 5330. 5830. 6257. 6647. 7045. 7262. 7653. 7653. 7667. 
301 7633. 7385. 7036. 6559. 6124 . 5459. 4773. 4103. 3495. 2909. 
311 2355. 1907. 1411. 1088. 871. 618. 440. 327. 248 . 163 . 
321 127. 82. 54. 21. 20. 12. 9. 4. 1. 0. 
331 I. o. 1. 1. 0. 0. 0. o. }. 0. 
341 o. 0. 

i: 
1. 2. 1. 1. 0. 0. 0. 

351 0. o. 0. o. o. o. 0. 0. l. 
361 o. o. o. o. o. 0. o. 0. 0. 0. 
371 0. 0. I. 0. 1. 0. 0. 0. 0. 0. 
381 o. 0. o. 0. 1. 0. 0. 0. l. o. 
391 1. 0. o. 0. 0. 0. o. o. 0. 1. 
401 o. 0. o. 0. 0. 0. o. o. l. 0. 
411 o. o. o. o. o. 0. o. o. o. 0. 
421 o. o. I. o. o. o. 0. o. o. I. 
431 2. 0. o. I. o. 0. 0. 0. o. o. 
441 o. o. o. 0. 0. 0. 0. 0. o. 0. 
451 0. o. o. 0. 0. o. 0. 0. 0. o. 
461 o. 0. o. o. o. 0. 0. 0. 0. 0. 
471 0. 2. o. 1. 0. 0. 0. o. 0. I. 
481 0. 0. o. 0. 0. 0. 0. 0. o. 0. 
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
511 0. 1. 28 
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WHC- SD-WM- DP-044 
REV· 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

DATA REDUCTION REPORT 

SAMPLE 

f,pe,,,,- t6N~~---

7-- 7-o/3 
' . 

R-4109-1250 
File ID: S05552.SPC BEST AVAILABLE COPY 

Peak 
ID 

1 
2 
3 
4 

Peak 
ID Isotope 
1 Am241 

Pu238 
2 
3 Pu239 

Pu240 
4 

Counted on: 7 / 6/93 @18: 0 
Detector/Geometry number: 5/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 

8.1 3.8 
8.8 8.6 
8.2 6.7 
1.4 1.3 

PEAK ANALYSIS 

Peak center 
Initial Final 

304.446 304.446 
277.060 277 .060 
229.783 229.783 
116.651 116.651 

PEAK RESULTS 

FWHM 
Initial Final 
32.000 48.816 
28.000 27.837 
20.000 19. 724 
8.000 0.917 

AEA Peak Centroid Count 
Fract. Exp. Obs. Di ff. FWHM Rate c/m 
0 .1078 5.480 5.472 0.008 0.22 0. 14 

5.499 5.472 0.027 
0.2874 5.346 0.13 0. 37 
0.6002 5.143 5.128 0.015 0.09 0. 76 

5.144 5.128 0.016 
0.0046 4.608 0.00 0.01 

DETECTOR CALIBRATION 
Energy(MEV) • 4.071 + (0.0046)*Channel 

Energy range (MeV): 4.071 TO 6.426 
Efficiency•******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
609.0 
608.9 
636.0 
-27.1 

% Recovery 
100.000 
99.991 

104.440 
-4.452 

Tau 
Initial Final 
16.000 13.612 
14.000 3.614 
10.000 0.584 
4 . 000 1 l. '141 

/\cl ivi ty 
d/m uCi/ea 
0.00 0.958[-ll 

0.125[-10 
0.00 0.240E-10 
0.00 0.501E-10 

0.501E-10 
0.00 0.384E-12 

Analyzed by: ==~-----
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• .-SPECTRUM S05552. SPC 
LEGEND: RAW= 

3 
3 
3 

3 
3 
3 

3 

. 4. 

2 .. . 
2 . . . 
. 2 . . 
. 2 . . 
. . 2. 
. . . . 2 . . 

. 2. 
. . 2 .. 

3 
3 
3 

3 
3 

. . . 2 . . 
. . 2 . 

3 
3 

.. 3 . 
3 

3 

MODELED PEAKS= 1,2, .. , ETC 38.7 

3 
.3 
. . 3. 

.3 ... 
.3 .. 

.3 . 
.3 . 

. .3 . 

.3 . 
. 3 . 

. . . 3 . 
.3 

WHC-S0-WM- DP-o 44 
REV 1 

BEST AVAILABLE COPY 

.3 .. 

. . . . . . . . . 3 .. . . . . . . 2 . . 
3 ... . 
1 .... . 
.. I •.. 
. . . . 1 . 

. . . 2 . . 

.1. 

. 1. 
. . . . . 2 . 

l 
l 

• 2. 
. 2 . . 

. ... 
........................ 2 .. 

..1 
1 

..2 
. ... 2 . ..... . 
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' .. -. 

Raw Data Dump for AEA Spectrum: 
1 0. o. o. 0. 

11 0. o. o. o. 
21 o. o. o. o. 
31 o. 0. o. 0. 
41 1. 1. 1. 0. 
51 0. 0. 0. 1. 
61 1. o. 0. 0. 
71 0. o. o. 1. 
81 0. 0. 0. 0. 
91 o. o. 1. 1. 

101 1. 1. 2. 0. 
111 o. 2. 1. 3. 
121 1. 2. 1. 1. 
131 o. 0. o. 4. 
141 1. 1. 1. 1. 
151 1. 5. 3. 1. 
161 2. 2. 1. 1. 
171 0. 2. 3. 0. 
181 4. 3. 1. 4. 
191 5. 2. 3. 3. 
201 o. 3. 5. 0. 
211 2. 2. 6. 3. 
221 1. 0. 4. 5. 
231 10. 2. 7. 3. 
241 3. 2. 3. 0. 
251 2. 2. o. 2. 
261 3. 1. 2. 2. 
271 4. 7. 7. 4. 
281 4. 3. 2. 5. 
291 3. 3. 2. 2. 
301 2. 1. 3. 6. 
311 1. o. 0. 0. 
321 o. o. 0. 0. 
331 o. I. o. 1. 
341 2. 1. 9. o. 
351 2. 2. 2. 1. 
361 1. 1. 1. o. 
371 o. o. 0. o. 
381 0. o. o. 0. 
391 o. o. o. o. 
401 0. 0. 0. 0. 
411 o. 0. 0. 1. 
421 1. o. 0. 1. 
431 o. 1. 2. o. 
441 o. 0. 0. o. 
451 0. 0. o. o. 
461 o. 0. o. o. 
471 o. o. 1. o. 
481 0. o. 1. 0. 
491 o. o. 1. 0. 
511 0. 0. 

WHC-S0-WM-DP-044 
r REV 1 BE- . . .. . ··-· 

SP:SD5552.SPC 
0. o. 0. o. o. 
1. o. o. 0. o. 
1. 1. 1. 0. 0. 
0. 1. o. 1. 0. 
1. o. 0. o. l. 
1. o. 0. 1. 1. 
0. 0. 1. 0. o. 
1. o. 1. l. 0. 
1. 0. 0. 0. 1. 
o. 1. 2. 0. l. 
o. 0. 0. 1. 1. 
4. 4. l. 1. l. 
1. o. o. 0 . 0. 
2. 3. 1. 3. 0. 
3. 1. 1. 2. 1. 
2. 3. 1. 3 . 5. 
2. 2. 2. l. 5. 
2. 2. 1. 4. 3. 
4. 4. 3. 1. 2. 
3. 2. 4. 2. 2. 
7. 4. 3. 0. 2. 
5. 4. 3. 3. 5. 
5. 10. 7. 3. 2. 
2. 2. 3. 2. 1. 
2. 2. 1. 1. 3. 
5. 1. 2. 3. 5. 
4. 4. 3. 3. 2. 
5. 3. 4. 6. 7. 
3. 6. 2. 3. 3. 
I. 3. 1. 2. o. 
0. 1. 3. I. 1. 
1. 0. 0. 0. 0. 
0. 1. 0. 0. 0 . 
I. 1. o. 0. 0 . 
0. 0. l. 0 . 0 . 
3. 0. 0. 2 . 2. 
o. 0. o. 0 . o. 
0. 0. 0. 0. 0. 
0. ·O. 0. 0. 0. 
0. 0. 0. o. o. 
0. 0. 0. 0. o. 
1. o. 0. 0. 0. 
0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 
o. 0. 0. 0. 0. 
0. o. 1. 0. 0. 
0. 0. o. o. o. 
o. o. 1. 0. 0. 
4. 1. o. 2. 1. 
0. o. 1. 0. o. 

.. , ., ...... 
_ #' ~- ~ 

0. 
0. 
0. 
0. 
0. 
1. 
o. 
0. 
I. 
0. 
I. 
0 . 
1. 
2 . 
2. 
3. 
6. 
3. 
2. 
5. 
2. 
1. 
5. 
4. 
4. 
4. 
5. 
4. 
2. 
1. 
I. 
o. 
0. 
0 . 
2. 
0 . 
1. 
0 . 
o. 
o. 
0. 
o. 
0. 
0. 
o. 
0. 
0. 
1. 
0. 
0. 
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WHC-S0-WM- DP-044 

REV J 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R-4110-1250 

File ID: SD8220.SPC 
BEST AVAILABLE COPY 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Th228 

Am241 
3 Pu239 

Pu240 

Counted on: 7/ 6/93 @18: O 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

PEAK I\NI\LYSIS 

Peak height 
Initial Final 

4.0 3.0 
887.3 894.5 

1135.4 1089.6 

Peak center 
I n-lt i al Fi n al 

364.874 364.874 
298.271 298.271 
227.251 227.251 

FWHM 
Initial Final 
16.000 20.881 
28.000 24 . 106 
28.000 25.113 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.0022 5.796 5.780 0.016 0.10 0.29 

5.786 5.780 0.006 

!au 
lniLiJl final 
8.000 0.877 

14.000 2.002 
14.000 l.442 

Activity 
d/m uCi/ea 
1.39 0.624£-06 

0.855£-06 
0.3840 5.430 5.467 -0.037 0.11 50.51 345.18 0.155£-03 

5.480 5.467 0.013 
0.6138 5.143 5.134 0.009 0.12 80.74 391.75 

·S.144 5.134 0.010 

DETECTOR CALIBRATION 
Energy(MEV) ~ 4.065 + (0.0047)*Channel 

Energy range (MeV): 4.065 TO 6.472 
Efficiency• 0.2061 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
71560. 0 
71560.0 
65767.2 
5792.8 

% Recovery 
100.000 
100.000 
91. 905 
8.095 

o. 117£-03 
0.176£-03 
0.176(-03 

Analyzed by: _________ _ 

L _____ _ 
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.,,.. -. 
SPECTRUM S08220.SPC 

1 LEGEND: 
3 

RAW• MODELED PEAKS a 

.3 

. 3 •••. 

. 3 •.. 

. 3 ... 

. • 3 ..•••• 

. . 3 ..... . 

. . . 3 •..... 
.3 ... . 

. . . . 3 .. . 

. • . . . 3 .. . 
. 3 . 
. . 3 .. . 

. . 3 .. . 
. . 3 . 

2 ••• 
2 ••• 

. 3 ..• 
. . 3. 

. . 3. 
2. . . 3. 
2 ••• .3 • 
. 2 .• . .3 . 
• 2 •.• . . . . . . . . .3 . 

.3 . 
• . 3 . 

WHC· SO-WM-DP-044 
RfV. 1 

1, 2, •• , ETC 5148.5 

BEST AVAILABLE COPY 

• . 2 •.•. 
. . . 2. 
• • . 2 .• . ..... . 3 .• 

• 2 •• . . . . . . 
• 2 .• 

. 2 •••. . . . . . . 2. 

1. 
3 •.••.•• 
1 ... 
1. 

. . 2. 
• 3 •• 2 ••• 

• ••• 2 •• 

1 .........•.•. 
1 ...... . 
1 ..• 
l ..... 

. 2. 

1 .••••••• . ........ . 
1. .2 
1 
l 
1 
l 
l 
1 
1 

.3 . 
.3. 

. .3 ... . ..... 

. ... 3 . . ..... . . .... 
. 3 . 

.2 . .... .. 2 
..2 

.2 
. .. 2. 

. 2. 
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WHC-SD-WM-DP-044 
REV I 

BEST l~VAl LAC LE COPY 
Raw Data Dump for AEA Spectrum: SP:SD8220.SPC 

I o. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
11 o. 0. l. 26. 45. 54. 64. 68. 67. 69. 
21 70. 74. 72. 75. 73 . 65. 65. 73. 76. 75 . 
31 71. 68. 83. 87. 84. 65. 87. 83. 7 I. 85. 
41 85. 85. 87. 80. 86. 85. 75. 87 . 82. 105 . 
51 92. 82. 92. 87. 80. 89. 86. 105. 93. 95. 
61 93. 95. 102. 105. 96. 96. 102. 106. 11 l. 94. 
71 104. 95. 111. 111. 121. 105. 109. 99. 101. 129. 
81 137. 115. 119. 134. 106. 134. 120. 121. 113. 129. 
91 106. 137. 120. 112. 129. 116. 110. 127. 149. 146. 

101 127. 143. · 121. 145. 134. 138. 134. 144. 130. 154. 
111 132. 152. 153. 153. 154. 143. 164. 168. 160. 168. 
121 132. 162. 144. 163 .- 171. 162. 152. 155. 162. 190. 
131 183. 190. 167. 186. -· 165. 199. 179. 190. 195. 148. 
141 172. 191. 207. 223. 208. 201. 193. 223. 214. 210. 
151 206. 192. 209. 205. 227. 208. 225. 233. 212. 212. 
161 224. 251. 261. 255. 240. 246. 258. 268. 240. 253. 
171 241. 270. 251. 280. 252. 283. 298. 285. 277. 283. 
181 302. 340. 303. 310. 298. 305. 317. 330. 356. 339. 
191 348. 369. 379. 342. 362. 391. 352. 378. 380. 424. 
201 406. 380. 421. 370. 473. 446. 493. 454. 498 . 483. 
211 465. 469. 496. 519. 517. 503. 571. 589. 609. 623. 
221 638. 665. 637. 712. 680. 656. 712. 674. 657 . 620 . 
231 625. 603. 509. 498. 468. 368. 343. 305 . 294. 222. 
241 190. 179. 202. 164. 174. 192. 158. 181. 179 . 187. 
251 158. 207. 179. 196. 204. 204. 178. 211. 20!. 199 . 
261 220. 231. 220. 210. 212. 217. 239. 227. 233. 262. 
271 223. 261. 224. 266. 266. 267. 293. 324. 323 . 302. 
281 309. 348. 332. 348. 352. 337. 389. 399. 374. 398. 
291 391. 437. 441. 432. 464. 451. 480. 475. 427. 466. 
301 418. 398. 406. 348. 3ll. 270. 201. 187. 166. 124. 
311 94. 67. 49. 30. 26. 24. 13. 5. 11. 2. 
321 0. 2. 1. 2. 0. 3. 1. 0. 1. 0. 
331 2. o. 1. o. 1. 3. o. 4. o. 1. 
341 o. o. o. 1. 0. 0. 1. 0. 2. 1. 
351 1. 1. 2. 1. 1. 2. 2. 1. 0. 1. 
361 2. 3. 1. 3. 4. 2. 2. 0. 0. 2. 
371 0. 0. 1. 1. 1. 0. 0. 1. 0. 0. 
381 0. o. o. o. o. 0. o. o. 0. o. 
391 o. 0. 0. 0. 0. 0. o. o. 0. 0. 
401 o. 1. o. 0. 0. 0. 0. 1. 0. 0. 
411 o. 0. o. o. 0. 1. o. 1. 0. I. 
421 1. o. 0. 0. 0. l. 1. l. 2. 0. 
431 0. 1. o. 0. 2. 0. 0. l. ). 0. 
441 o. o. o. 0. o. 0. 0. o. 0. 0. 
451 0. 0. 0. 0. 0. 0. 0. o. 0. 0. 
461 0. 0. o. 0. 0. 0. 0. 0. o. 0. 
471 0. 0. 0. 0. 0. 0. 0. 0. 1. 0. 
481 1. 1. 0. I. 1. 0. 0. 0. 0. 0. 
491 0. 0. 0. o. 0. 0. 0. 0. o. 0. 
511 0. 0. 34 
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WKC- S0--WM- DP-044 -
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

~JVc£)~U-C. 

'-7-7·--'Z:J 

DATA REDUCTION REPORT 

SAMPLE 
R-4110-1250 ·DuP 

File ID: SD7001.SPC BEST AVAILABLE COPY 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Pu238 

Am241 
2 Pu239 

Pu240 
3 U 235 

Np237 

Counted on: 7/ 6/93 @18: O 
Detector/Geometry number: 7/ 1 
Count time: 30000. Sec 

PEAK /\N/\LYSIS 

Peak height Peak center 
I n-it i al F i n al 

297.755 297.755 
226.916 226.916 
94. 103 94. l 03 

FWHM 
Initial Final 
28.000 24.582 
28.000 25.536 

Initial Final 
752.2 765.0 
950.0 930.4 
135.7 122.2 100.000 444.073 

PEAK RESULTS 

AEA Peak Centro.id Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.3292 5.499 5.499 -0.000 0.12 40.63 

5.480 5.499 -0.019 
0.5431 5.143 5.167 -0.024 0.12 67.02 

5.144 5.167 -0.023 
0.1277 4.396 4.542 -0.146 2.09 15.77 

·4.640 4.542 0.098 

DETECTOR CALIBRATION 
Energy(MEV) = 4.100 + (0.0047)*Channe1 

Energy range (MeV): 4.100 TO 6.506 
Efficiency= 0.1746 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial 
14.000 
14.000 
50.000 

Final 
2. 22~ 
1.527 
4.871 

Activity 
d/m uCi/ea 

323.16 0.146E-03 
O.lllE-03 

383.87 0.173[-03 
0.173E-03 

158.42 0.714(-04 
0.678E-03 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
60317.0 
60317.0 
61707.3 
-1390.3 

% Recovery 
100.000 
100.000 
102.305 
-2.305 

Analyzed by: __ ______ _ 
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• SPECTRUM S07001.SPC 
1 LEGEND: RAW• MODELED PEAKS s 

2 3 
2 3 
• 2 ••• 3. 
• 2 ••• 3 •• 
• 2 ••• 3 ••• 
• • 2 •• 3 •••• 
. • 2 ... 3 . 
• • • 2 •• 3 •• 
• • • 2 •• 3 ••• 

. 2. 3 .• 
• • • 23 ••• 

. 2. 3 •. 

. . 3 .• 
• • . . • . 32 •• 

• • • 3 ••• 2 • 
• • 3 ••••• 2 •• 

.... 3. . .2. 
1. .3. 
1.3 .. 
13 .... 
3 •••• 
31 .... 

.2 .. 
• • 2 •• 

• 2 ••••• 
• • • 2 ••• 

• • 2 •• 
. l .•... 
• . 1 .•. 

• • • • 2 • 
• ••. 2 

. . . 1 ..... . 
. 1 .... . 
. . 1 .... . 

. 1 ..... . 
. . 1 ... . 
. . . I .. 
. . 2 .1 .. 

2 .. . .. 1 .. 
. . . l . 

I I • 1 
.. 1 

. . 1 
.1 

• 2 . 

. 2 . 

... l 

1,2, .• , ETC 4246.9 

WHC-SO-WM-DP-044 
REV 1 

BEST AVAILABLE COPY 

.2 ... 

.. 1 
. 1 . 

.2 . 
.2 .... 
. .. 2 . 
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. . . 
__ ... .. 

Raw Data Dump for AEA Spectrum: 
1 0. 0. 0. 0. 

11 0. 0. 1. 23. 
21 64. 61. 75. 67. 
31 67. 76. 64. 75. 
41 76. 71. 77. 74. 
51 80. 81. 73. 87. 
61 90. 74. 90. 87. 
71 76. 96. 89. 90. 
81 106. 111. 106. 105. 
91 148. 119. 133. 132. 

101 115. 104. 126. 112. 
111 131. 124. 130. 134. 
121 123. 141. 147. 134 .-
131 131. 143. 149. 142. 
141 151. 168. 151. 151. 
151 174. 185. 195. 193. 
161 184. 197. 197. 178. 
171 207. 204. 222. 229. 
181 239. 261. 252. 229. 
191 261. 307. 286. 339. 
201 354. 338. 368. 348. 
211 389. 458. 434. 457. 
221 493. 537. 569. 576. 
231 507. 449. 469. 401. 
241 195. 156. 142. 148. 
251 138. 140. 153. 163. 
261 168. 181. 171. 184. 
271 195. 207. 230. 215. 
281 268. 272. 297. 285. 
291 377. 367. 382. 423. 
301 353. 366. 283. 288. 
311 65. 52. 36. 30. 
321 1. 6. 2. 1. 
331 2. 0. 1. 2. 
341 1. 1. L o. 
351 1. 3. 2. 
361 2. 2. 1. o. 
371 o. o. 1. 0. 
381 0. 0. o. 0. 
391 0. 0. 0. 2. 
401 o. o. 0. o. 
411 I. o. 0. 0. 
421 0. 0. 0. 0. 
431 0. 1. 0. 0. 
441 o. 0. o. 0. 
451 o. o. o. 0. 
461 0. o. 0. o. 
471 o. 0. o. o. 
481 o. 0. o. 0. 
491 0. 0. 0. o. 
511 o. o. 

WHC-SO-WM-OP-044 
REV 1 

BEST AVAILABLE COPY 
SP:S07001.SPC 

o. o. 0. 0. 0. 0. 
41. 63. 69. 74. 74. 65. 
82. 55. 69. 61. 64. 63. 
56. 78. 68. 84. 68. 75. 
72. 90. 83. 105. 92. 78. 
74. 90. 82. 80. 86. 94. 
99. 95. 102. 95. 90. 109. 

115. 109. 105. 102. 83. 137. 
109. 125. 116. 116. 104. 115. 
109. 109. 124. 119. 106. 119. 
131. 116. 129. 134. 147. 121. 
142. 160. 130. 156. 138. 122. 
159. 136. 144. 134. 141. 148. 
177. 145. 169. 147. 150. 152. 
152. 158. 166. 145. 164. 198. 
190. 189. 164. 191. 197. )65. 
223. 202. 240. 215. 200. )85. 
202. 204. 234. )99. 222. 248. 
230. 248. 263. 266. 253. 275. 
297. 302. 298. 308. 326. 351 . 
353. 385. 377. 399. 358. 358. 
470. 481. 479. 482. 5)9. 576. 
528. 561. 547. 559. 553. 545. 
334. 285. 325. 215. 197. ) 79. 
160. 126. 127. 157. 127. 133. 
154. 156. 144. 149. 174. 165. 
196. 183. 204. 198. 184. 207. 
222. 222. 252. 229. 239. 256. 
315. 327. 282. 333. 320. 373. 
341. 387. 386. 376. 392. 399. 
230. 236. 168. 146. 106. 100. 
28. 13. 15. 14. 9. 4. 
1. o. 1. o. 0. 1. 
1. 1. o. o. 2. 1. 
o. 1. 0. 2. 0. 2. 
0. 1. 3. 1. 3. o. 
2. 3. 2. o. 2. I. 
0. 0. 1. 0. 1. 0. 
o. 0. I. 0. 0. o. 
0. 0. 0. 0. 0. o. 
o. 1. o. 0. 0. 0. 
I. I. 0. 0. 0. 0. 
o. 0. o. o. 0. 0. 
0. I. 1. I. 0. 0. 
o. o. o. 0. o. 0. 
0. 0. o. 0. 0. o. 
0. 0. 0. 0. o. 0. 
o. o. 1. 0. 0. 0. 
o. o. o. o. 0. 0. 
o. 0. o. 0. 0. o. 

3? 



.. 

COUNTS CNT TIME 

243204 5 
243.91,1 5 
244771 5 
243758 5 
243766 5 
24,1637 r, 

243514 5 
2'13765 r, 
243849 !i 
244044 5 

WHC-SO-WM-OP-044 
REV 1 

C/M co1Nc conn 

486,11 307 
48773 309 
48944 311 
48742 309 
48743 30.9 
48717 309 
48693 308 
411743 30.9 
48760 309 
487.99 310 

conn CIM GEOM 

48938 0.4987 
49082 0.5002 
49256 0.5020 
49050 0.499.9 
49052 0A.999 
49026 0.4996 
49001 0.4994 
49052 0.4999 
4.9069 0.5001 
4.9108 0.5005 

:.··:·•.::;·:=.: .. ;.:. :,:. '.:.·l., :,'.,. :.:,

1
.: .. : ..•. :.rM:.'i o·:=:·: A::tx:·":,•:.:.,.::!••.:.:,.:.:,:.·,! .. :.::.:.:·,:.:,,: .. ,.~:!,, .. :.,::~:·.:,.•·:·:·.··.:, .. i.•.: .. ::.·.i.;:.•.: •. :,.:::.·.=::·: .•. :.:::•.:.::,o:.::.i:'..:_ .•. ~. 

1 

.. r.::;:.••o: ::.: :2:j ·:.= oo·.:.··•.·.,·,.··: ... '• .. ·.· .. ;,·.i.:: .. ,·•·n•: •.. ·.·:,/\··=.-•·. ·. l. s.·· .·. } .:· A VG ·. . .'=: ':'A vd' ::::: :=:=,,=:, =(jt·: .'. ·= ' ::.·• =: 11)ai{:}=.:i\\~ iJ 
· . . M;~ . .. . .. ·o 4987 : . . · 48754 = .::\:: , ;1i.\.t.i.:::.1.: .. ·.: .. ::.•:·.:.j,:·•.!\.i,:'.:·,·:·.•·\}}:'.:::. · · =•;:.•;~~.(~1.:;~~::.i.·:.~;\ 

=.·.·.·.~.=1.;.::,/.;· :··.li.:.i,-i.i .. 1~.· .• ::.•,i.,=.· .. : .• : i· . .:.·, .. ::.·;.~. = .• :. :,:.:.·; ..•. · .. :.•.·.•.•.•.·.· .. : ~. ,·.;·•··.;.:.

1 

.. •.:.:, .. ·• • .-.•.;.·•.·.•. :, ..• ·,• .• ·.·. :.,·.·,· .•• · ...... •. ·. ,· .·,= •• ·· .• ·,, .• :.· • .. :,·.•.··· . .. ·.·.: .. _. .. • . • . _: . •, ,· •. : ;_ ,:. ·•.• ·., .: . . =: -. :. •,•. :, ::-::(i: t /: '.· ;:,:: >: .. :. :. . :•::•~ l: .:.:!Y\.t:.;:::(:.::.::{·:· .· ::,: .: //\.:/'.}/./: L<((:.; 

BEST A'J!~lLMJLE COPY 
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COUNTS CNT TIME 

242703 5 
243638 5 
243386 5 
243764 5 
244275 5 
244108 5 
244275 5 
243645 5 
243015 5 
244057 5 
243516 5 
243510 5 
243627 5 
243690 5 
243901 5 
244466 5 

- -------- -~ 

WHC-S0-WM- DP-DH 
REV J 

),foe GE6Mii#Y:Jfbl5Fiiifis3-i ii< 

l~J! f if r~~~[!ii~¾i! g:,i,*~~i. \ 
. ·. · . Bl(G· ., · ···: . ·. · 10 · · · 
.r;fJA:rs b;ffi: ::· _.:,,.0~)20/92 .:: < · :'· - . _· 
·'otcAY:coRn;N;-: 2.ssl<:rt';.As :.•·· 

•. •:· . . :.=.:-=:::.· .. 
·· ::•:::•··. ·: .,· .. 

NEvisTp VALLJ/.> =:.98727 0 :· 

C/M CO/NC CORR 

48531 306 
48718 309 
48667 308 
48743 309 
48845 310 
48812 310 
48845 310 
48719 309 
48593 307 
48801 310 
48693 308 
48692 308 
48715 309 
48728 309 
48770 309 
48883 311 

CORR C/M 

48837 
49026 
48975 
49052 
49155 
49121 
49155 
49028 
48900 
49111 
49001 
49000 
49024 
49037 
49079 
49194 

GEOM 

0.4977 
0.4996 
0.4991 
0.49.99 
0.5009 
0.5006 
0.5009 
0.4996 
0.4983 
0.5005 
0.4994 
0.4994 
0.4996 
0.4997 
0.5002 
0.5013 
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WHC-S0-WM-DP-044 
REV 1 

DET I l 2 J 4 5 6 7 8 JUPITER II 

;·::,~;L~~~,'.i ,\:j_:: ~~y fa:h·:.:i_:; ,£::j )~,, /,,:J.i,: ,,; J ;4: ~,,,;;11'/.i\ ,y-4:=:L ,,;t1s,i3,~ ,-,x,.4,.4:., ;·1=:i'.1 , _<, 1>2J ,,,.,,.:~:1\ ,~L1~ .,-
scT1s111rT. Np ~.!5 /5"/ J"-/<t' )St iS;J. ls-q JR } JSJ 

ff!'~//r- Pu/// ,:J.3/ ,;).;l~-' ~~5- ;,3/ .:,3~ ?3J f 2~1 
DJ\ TE l\m / J <J' 3 ~ ~, .:U,~., 3/.J'J :)C,:? 3 e>3 'S (J '( J' c:) ~ 

J-3,.q5 Cm Jt,;,. .-:J'?/ 1 g~y ~7/p 7>1/? g7i> 17/ TJO 

-\tiYOi1:tA11bi::,];;!:;;I :I; 'R1;: @i::; 1ti=:;,:: ;li1:tffrJ:::: ~:\{SJ;!'::\ :;:::111t=:,::1 itilJ!fti ::\:r[t t';';::: i:::;~Yst :::::;;:~}i4,:: ;;:;fi{;i} )({i !J~i n}ir!l( (2i~,:~ : 
SCT/SHIIT Np <;:3 /5~ . . 1'19 /:S-~:- 1 l~/ /SZ/ J·'5{p . /SJ t' 
r,;itA I.J/6, Pu 11:i ~s, :i:i5' ~~'/ )Jo ~31 'lIJ 'J.J_L ~ 

DI\TE Am /3'&' ,Pt'Y: 3t:>/ 3c,j' 1 :J~;} 3t,:J ]Of' ]07' 

1.,t/• 13 Cm Jt-,) .. 3/~ J 3,~f 37~ J{/f ~7/> 171 J(p'/ 
-'\t:ist~=wi~;i ;\:J;\)J) riwr :I?J1:i't ':'. tf}i:1;.::::= r:'}:ft~": ·:;\'t t:t: \\:a''l:t=:, /:-:''41r ·(?_'4·,; i .)\ (4 ... /::.i:-(~\ : :- ,1· •· ~ ... < ·,r ·-~, .. ,"-,.1 ·::, 

SCT /SIIIrT Np ~~ JS-I I /117 J.51,, /53 iS-'-1 l:s.2- l5--'-I 

41}(,/3 /J .. G, Pu I I I ~3{) ,ZJ? :J. ::J 5" :J.3/ ,?3.;,. ~11 .. 1 .;/3~ 

137 i!Jt'g 

' ~?f 3t'J 1 ~(/3 3~3 3~~ - 3~~ DJ\TE Am 

1 r-5-'l-g Cm /~/ 37;). ;Jr;.7 377 37i> ;l"/i> I ??I J,,, 37£> 

\:&LW'~I~'~X'11i) '.;~:::::;:::; ti\t:I '[{3''t:!t \!]$::t:1; => ::ff5}(jt 'it:ni)~\ :;:rnt :rt :i:: '}Ii:J}:i} ';i:;i::~tt;\: {i: 1iT'l't: {}1Y'1ii1 :t?I(J':, ';),ftJ! '}tt .r . 
.;cT/snIFT Np Y3 /~:,. l'19 /s:5·· 1 /'-/t.. /.Li"? Js-<o /SJ.. 

·~ ~/H.tA l}-6- Pu //~ ~ 
1

_ »'/ .:J.35' ~ -- :J.30 1-!1 ~JI 

DJ\TE Am /39' 5~- 31'/ 3#J tfl1✓ 3t>.;2 JOI/ 5,!) ').. 

1, /, .. 13 Cm /t,.:J 373 3t-</ 377 J ~'/ :Jt,'7 J ]7 / 110 

!}\:i&'u.,~\:::Jtfli1[ti.1\f0;;: 'i$k1
(( :~r;:::5::i:it1

: III{~}~':::: {;i\:.l'! iJ:}::::: I:1~)j11i\'i t iii1:::~:t:11I: i!J::(l?J''i '.0:: :::::1:::::i t
1:ti: :::i't~=:'l ) i0tTW1:::! }:!it~:'~1:i 1)/Ufii: '.Itt: ;;: 

SCT/SIIIF'T Np <JI Isl I / 'I~ Jo.5- /5,:J. IS'I ,st, 1119 ,,~ 

~11A tt-l;; Pu /tJC/ t?-3/ ,:J;).3" :i3s- ~31 .)3;) .;63 l'l-9 .:J~ I 
DI\TE l\m /~ - 31')3 3t'O 3" ¥ 3"_;>. ~() 3 3t:J c./ ~(11 fl~~ 

7.,,7.,f5 Cm /Sf 371 51,f 377 ~G.</ -g7l) 37{ nl 3{,'/ 

x;1:-=~=JW=t~'~'itt=, =:1::1j;;::: t,k'l r,:ti11::r( I1::t;::;I;1 [tt!i11dt :rt~tt11 ;I::1/11fi:t tit'tt~/ :::t;:1\::;n ti:~H'i\ iz:1b::=?t t fttff: ;t;;s:~::;( :/:tr::·;, ·: 
SCT/SIIIFT Np $3 ,~, /'-/(,, 151, /.5-;. J.s-q J53 1.stJ 
f,.,..1A ~ ✓~ /II ,;J3I j.;i.C, ,93~ ~3/ :,.y;i. • ;;,.31 J).;l y Pu ~ 

DA.TE Am /~( f"'I "-f '1 :3t>f Jl)3 ;It:>~ 3~/ I :>. ~ j 
7 ,.f .,fa Cm Iv). ~7:). t"? 177 '17l> 372' . 3,r/ I -:/v7 

fE: Np (mNp) peak must be at ch 150 +/- 10 (J.2 - 4.4) or ch 80 •/- 10 ( 3. 1, 1.1 - ). -1) 
Pu ( 1'•pu) peak must be at ch 229 •/- 10 (J.2 - -1.4) or ch 113 +/- 10 (3.)' 1. l - l. II) 
l\m (wl\m) peak must be at ch JOO•/- 10 (J.2 - 4.-1) or ch 139 -t /- 10 (). ) . 1.) - l.11) 
Cm ( >••cm) peak must be 11t ch 368 +/- 10 (J.2 - 4,11) or ch J60 •/- 10 (J. 1, l. l - 1.11) 

BEST AVAILABLE COPY 40 



WESTINGHousetiYIA'-iFORD COMPANY /5rtc:d/l3? 
222-S LABORATORY 

WHC- SO-WM- OP-044 
ANALYTICAL BATCH REV 1 

Lab Segment Serial No. Customer ID: 
9J701/~J . l.. 410 7 

Analysis: {)_ T / /1-r' bl Sample Prep: J , j 
JY'C.C 

I I 

Instrument: lJJS7zJ7 Procedure/ Rev: 1.<1- r4!-lo/ t A ~J) 
Technologist: - ~ 

fVE LAI ( L .. ,.ct-.:.) Date: 7- 7- f :J 
' 

Starting Time: ,o . rt) Temperature ~J ·c.. 

Ending Time: // : 31) Chemist: s. c,,._;/~ 

Comments: 

Description Lab ID Description Lab ID 

1 t;o J:.-1/ef- /.;.J"O 11 

2 B/M-f... f.4Jof- /....,J"1 12 

3 s~- ~ o. IJ.41 Q 7 ... /.>.fl> 13 
I 

4 D,._J, J. : , .. t:, IA J p R4J <J 7-/.>..t0 14 

5 
I ' 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard ! Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

i../1 CS _J'J /J43 C!n-1,-~ 

".' 

41 

A·6000-BBI 10311121 

J 



TOTAL ALPHA AND ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE 

WHC- SD-WM- DP-044 
REV 1 

---.-------- ------ ··· ·--11~,~ 
o.,. T ,,. .. IHIACI P,.cw,tr 

6-30-93 13:16 26 

? ,n-/o-.>.r STD 

·~·,••·' 

... , 

DA•• 
,_ 1-1~ 

·· ,, . .. -~---.-..._ . _ 

,/!,4!()>- /~50 
• J ' • 

lf{)/f• 
1-F- 'I~••,.,._,, 

-f1'6 . '!P ~ ~ I "'"" f1 ~~ -,2 l 11S He,,•~ /fl • II 'Z>-., • ii --- • I VY 

{rJf,. \"l tOl-$ d 1-. t~ .02.1 11.e.:. I~ L-

... ·-- •· ·· - . 

( 

-
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TOTAL ALPHA AND ALPHA ~EREY ~~~I_S__:-_!J~-~-~GESTED SAMPLE 
WHC- SD-WM- DP-044 

REV 1 

I 
? 

" 
o.,. T.,,.. 1.....0 P1.o,•tr 

R 4106.-1250 VOGEL 
- ,; 

6-~0-93 13:18 20 
fw•..e• Un••·,,.i 

AT AEA LA-548-101 uC1 
s. .. ,p .. s.,. 

Ar .. 1,11 • I 

.... 

'J-1- 1 J 

'-/. Ol & ~ 10 •'4 ;Ati /t/111 L 

'(: oz. x..10 _, ~L 

. 7:.. 7' :..;, ; ~· ~~½#•'- •·. ;. 
' CJ) • 

-~- 3:: 
3~ 

• I 

E11456 0 
Cwaao,, .. , 10 

BLK 

;o-")1. -i.ll•A ... t.t'Uli 

,i. 't 7. 'l11f.,'t.St:>• 10 

7.5 '} • .. ')1/if 1.11•11"' 

- --- - . - -·- ·,• 
- I . · . • 

f. L//1 t, - 1,:;, StJ 
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TOTAL ALPHA AND ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE 

WHC-SD-WM-DP-044 
REV 1 

., 

f.i,7 ;( 10 -l/1--e,,:/.,,. L 
_ ~n,...11 

't· ~ "t X /0 't .Ae.i IL 
AN•r 11 · 4 

- - - -- - - ------------
7-,-~3 ~ · , · i ··,; 

• 'I ,,. · , 

P,.o,•lr 

..,,, 
"7. 5' 1- /J"' 
4'.%5"1- ,4•1 .,..~, .. (., 

...... ,, .. -~ 

.. ) 

I I 

I 
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TOTAL ALPHA AND ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-044 

REV 1 

o.,. , ..... _ P•.ot••r 

O&'te1nuna1.on 

AT AEA LA-548-101 

6-30-93 13:24 
.-.-... ,-i.un-,,.-~·J f c ... ,ge c-

11.L ·r •. ~ 
uCi Ell456 

20 

0 
S.mple' S,,, 

937046S 
"--"'•'"' C•l(..,~l•On, Aetvlll 

'uv.~\\c..i~ 
7.c-O&f >t 10-1;,c.e,,: ( ..,,J_ 

-,.,o,.,o~~~IL 
lf.01 Alo-•.-r.,:/,.L 

r1.s-?., f,.?· 

A~•r•• • I 

.... 
o.,. 

,-1-JJ 

= ,,n,.+ 
t/r,. 

t/1.2.1. If,.?" 
'1. ie .x,0 •1,41,k ,..L 

,.,..,, .. . , 
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- .._. . . • .. . . 

WKC- SD-WM- DP-044 
REV 1 

9)ft#f~ 
?-11-9r 

G E N E R A L A L P H A E N E R G V A N A L V S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R4105-1250 VOGEL#l 

File ID: SD7015.SPC 
BEST AVAILABLE COPY 

Counted on: 7/10/93 @22: 0 
Detector/Geometry number: 7/ 1 
Count time: 7000. Sec 

PEAK ANALYSIS 

Peak 
ID 
1 
2 
3 

Peak height 
Initial Final 
4381.5 4404.3 

27717.9 28218.6 

Peak center 
Initial Final 

301.372 301.372 
228.925 228.925 
33.363 33.363 

FWHM 
Initial Final 
20.000 14.040 
20.000 12.208 
40.000 39.664 

Tau 
Initial Final 
10.000 6.284 
10.000 5.488 
20.000 20.401 

Peak 
ID Isotope 
1 Pu238 

Am241 
2 Pu239 

Pu240 
3 U 238 

9.1 8.6 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m d/ m 
0.1410 5.499, 5.486 0.013 0.07 378.15 2990.94 

5.480 5.486 -0.006 
0.8586 5.143 5.146 -0.003 0.06 2302 . 64 13113 .0] 

5.144 5.146 -0.002 
0.0004 4.200 4.227 -0.027 0. 19 1. 10 

DETECTOR CALIBRATION 
Energy(MEV) = 4.070 + (0.0047)*Channel 

Energy range (MeV): 4.070 TO 6.476 
Efficiency= 0.1756 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
313360.0 
313360.0 
312887.7 

472.4 

% Recovery 
100.000 
100.000 
99.849 
0.151 

8. l3 

/\c Li V ity 
11Ci / ca 

0. 13:-il -O? 
0. 103[ · 0? 
0.59][ -02 
0.591[-02 
0.366£-05 

Analyzed by: '""'vR=------ ·--·--···· -

SIGNMURE ABJVE REPRESENTS CBEMICAL 'ftXlH>LOGIST/CEIE1lls.l' THAT 
CXJoll>LETED/VERIFIED THE CALIBRATIOO/ANALYSIS 00 PAGE'S 46 ro 66 • 
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-. . .. 
SPECTRUM S07015.SPC 

1 LEGEND: RAW• .... MODELED PEAKS= 1,2, .. , ETC 106037.9 

WHC- SD-WM- DP-044 
REV 1 3 

3 
3 
3 
3 

BEST AVAILABLE COPY 

:. 

.2 
•••• 2 
••••.••••••••• 2 
....................................... 2 .. 
• • • • • • • • . • • . • • • . . . • • . . . • . • . • . • • • • • • • • • • . . . • • • • • • • . . . . • . • . • • . • • • . . . . . . . 2 
••..•.•.•.••••••.•.••...•.•..••..•. 2 
•.•• 2 

.1 

..... 1 

.......... 1 

..... 1 
l 
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-. WHF-SD-WM-OP-044 
REV .1 

DEST AYAILA8lf: ~JPY 

Raw Data Dump for AEA Spectrum: SP:S07015.SPC 
1 0. 0. 0. 0. o. 0. 0. 0. o. 0 . 

11 0. o. 0. l. 2. l. 2. 3. l. 6. 
21 4. 7. 3. 6. 6. 7. 3. 2. l. 6. 
31 5. 3. 6. 2. 8. 4. 3. 4. 2. l. 
41 3. 1. 3. 0. 3. 1. o. 1. l. 0. 
51 4. o. 1. 3. 1. 3. 1. 0. 1. 3. 
61 0. 1. 1. 1. 2. 2. 1. o. 3. 3. 
71 o. 2. 1. 9. 3. 5. 1. 4. 6. 3. 
81 2. 5. 4. 6. 4. 0. 4. 3. 4. 4. 
91 4. 4. 8. 3. 1. 4. 6. 5. 5. 4. 

101 9. 4. 5. 5. 5. 4. 4. 5. 5. 7. 
111 7. 3. 2. lOL 6. 10. 5. 6. 12. 6. 
121 9. 11. 10. 10. -- 9. 6. 6. 13. 10. 12. 
131 12 . 8. 15. 12 . 11. 23. 15. 13. 9. 10. 
141 17 . 20. 20. 21. 17. 12. 15. 13. 23. 25. 
151 18. 23. 21. 26. 20. 22. 22 . 35. 26. 32. 
161 36. 31. 20. 26. 38. 42. 37. 46 . 60. 51. 
171 59. 59. 58. 60. 55. 53. 73. 77. 68. 94 . 
181 85. 99. 113. 121. 128. 133. 155. 145. 17 l. 175 . 
191 210. 239. 225. 258. 303. 361. 394. 423. 503 . 525. 
201 587. 709. 803. 869. 1000. 1158. 1336. 1501 . 1788 . 218?. 
211 2574. 2999. 3442. 3935 . 4671. 5346. 5964. 7024. 8098 . 90 4 I . 
221 10157. 10958. 12642. 13538. 14534. 15462. l 5i!80 . 16001 . I 5455 . 14584 . 
231 13380. 11593. 9654. 7493. 5789. 3898. 2626. 1644. 959 . 56 I. 
241 291. 155 . 88. 39 . 21. 23 . 15 . I 5. 9. I 3. 
251 13. 17. 16. 15. 17. 16. 20. 17. 29. 25. 
261 31. 32. 28. 33. 36. 49. 49. 54. 67. 73. 
271 74. 89. 111. 104. 146. 161. 166. 186. 216. 264. 
281 283. 340. 373. 462. 492. 612. 693. 861. 932. 1169. 
291 1192. 1449. 1564. 1771. 1907. 2072. 2210. 2390. 2397. 2509. 
301 2450. 2335. 2192. 2024. 1640. 1394. 1141. 849. 638. 479. 
311 339. 234. 159. 108. 72. 50. 27. 21. 10. 8. 
321 5. 2. 0. 1. 0. o. 0. o. 0. o. 
331 o. 0. ,0. o. o. o. 0. o. o. 0. 
341 o. o. IO. o. o. 0. o. 1. 0. 0. 
351 o. o. ·o. 0. 0. o. o. 0. 0. 0. 
361 0. 0. 0. 1. 0. o. o. o. 0. o. 
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
3~1 0. 0. 0. 0. o. o. 0. o. 0. 0. 
391 o. o. 0. o. 0. o. 0. 0. 0. 0. 
401 0. o. 0. 0. 0. 0. 0. 0. o. 0. 
411 0. o. o. 0. 0. 0. 0. o. 0. 0. 
421 0. 0. 0. o. o. 0. 0. 0. 0. 0. 
431 o. 0. 0. o. 0. o. 0. 0. o. 0 . 
441 0. 0. 0. o. 0. 0. 0. 0. 0. 0. 
451 o. o. o. 0. o. l. 0. 0. 0. 0. 
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
471 o. 0. o. 0. 0. 0. 2. 2. 0. 0. 
481 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
491 0. 0. 0. o. 0. 0. 0. 0. o. 0. 
511 0. o. 48 



WHC- SO-WM-DP-044 
iEV t 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

DATA REDUCTION REPORT 

SAMPLE 
R4105-1250 VOGEL#2 

File ID: SD7014.SPC BEST AVAILABLE COPY 

Peak 
ID 
1 
2 
3 

Peak 

Counted on: 7/10/93 @20: 0 
Detector/Geometry number: 7/ 1 
Count time: 7000. Sec 

Peak height 
Initial Final 
4489.5 4507.6 

28844.2 29015.2 
9.6 9.0 

PEAK ANALYSIS 

Peak center 
Initial Final 

302.536 302.536 
230. 107 230. 107 
28.205 28.205 

PEAK RESULTS 

FWHM 
Initial Final 
24.000 13.419 
20. 000 11. 509 
36 .000 26.543 

AEA Peak Centroid Count 
Fract. Exp . Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
12.000 6.062 
10.000 5.186 
18.000 18.143 

Ac tiv i ty 
d/m uCi/ea ID Isotope 

1 Pu238 
Am241 

2 Pu239 
Pu240 

3 U 238 

0 .1407 5.499 5.492 0.007 0.06 379.75 3003.60 0. 135( -02 
5.480 5.492 ' -0.012 

0.8589 5. 143 5.151 -0.008 0.05 2318.06 13200.78 
5.144 5.151 -0.007 

0.0003 4.200 4.202 -0.002 0 .12 0.94 

DETECTOR CALIBRATION 
Energy(MEV) = 4.070 + (0.0047)*Channel 

Energy range (MeV): 4.070 TO 6.476 
Efficiency= 0.1756 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
317894.0 
317894 .0 
314853.8 

3040.3 

% Recovery 
100.000 
100.000 
99 .044 
0.956 

6.94 

0.104( -02 
0.595[-02 
0.595[-02 
0.312[-05 

Analyzed by: =vR=-------· ·- ··••·-·• 
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-. SPECTRUM SD7014.SPC 

· w H r----s-ir.:.-v -,,--rr-· o 4 4 
iEV I 

1 LEGEND: RAW= .... MODELED PEAKS= 1,2, •. , ETC 

3 
3 
3 
3 

107686.0 

BEST AVAi LAB LE COPY 

. 
2 
••• 2 
•..•..••••. 2 
••••••.•••...•••••••.•••.•••••••• 2 •• 
• • • • • . • . • • • • • • . • • . • • • • • • • • • • • • • . • • • • • • • • • . • • . . . • . . . . . • • • • . . • . . . . . . . . . 2 
••••.••••..•••••.•••.••.•••...•.••.•...•.• 2 
••••• 2 • 

. 1 

.... 1 

......... 1 

...... 1 
1 

so 



. . .. 
•' . 

Raw Data Dump for AEA Spectrum: 
1 o. 0. 0. o. 

11 0. 0. o. 1. 
21 4. 2. 6. 4. 
31 7. 4. 5. 3. 
41 4. 2. 2. 0. 
51 3. o. 0. 0. 
61 1. 1. 1. 2. 
71 0. 3. 1. 2. 
81 o. 2. 3. 4. 
91· 4. 7. 5. 7. 

101 7. 3. 6. 3. 
111 7. 5. 8. 8._ 
121 7. 5. 7. 13 . . . 
131 6. 13. 16. 19. 
141 20. 10. 14. 22. 
151 22. 34. 29. 29. 
161 46. 33. 44. 61. 
171 73. 81. 66. 87. 
181 130. 138. 152. 150. 
191 243. 283. 322. 296. 
201 627. 703. 739. 842. 
211 2049. 2443. 2840. 3326. 

-----
WHC- SD-WM- DP-044 

R-EV 1 
1-- .•• ,r-• 

---L ~- ~-

SP:S07014.SPC 
o. 0. 0. 0. 
3. 2. 3. 2. 

10. 6. 4. 4. 
4. 3. 1. 1. 
0. 1. o. 1. 
1. 0. 1. 1. 
3. 2. 2. 2. 
4. 2. o. 5. 
2. 3. 4. 1. 
5. o. 4. 3. 
5. 3. 9. 4. 

12. 8. 8. 7. 
9. 5. 12. 8. 

11. 5. 11. 21. 
20. 15. 15. 20. 
35. 38. 31. 37. 
53. 50. 49. 57. 
89. 87. 99. 98. 

162. 179. 214. 215. 
360. 367. 410. 409. 
954. 1036. 1234. 1321 . 

3836. 4381. 5069. 5897. 

0. 
l. 
4. 
0. 
0. 
1. 
2. 
5. 
6. 
3. 
4. 
7. 
8. 

14. 
21. 
29. 
72. 

101. 
226. 
517 . 

1 ~186 ' 
66GJ. 

221 8709. 9868. 10918. 12529. 13693. 14813. 15929. 16574. 16578. 
231 15334. 13695. 12192. 9985. 7698. 5528. 3962. 2555 . 1591. 
241 503. 247. 120. 60. 23. 16. 11. 13. 20. 
251 12. 23. 29. 20. 22. 25. 26. 18. 31. 
261 43. 31. 47. 48. 37. 64. 54. 58. 61. 
271 69. 84. 99. 118. 127. 122. 144. 168. 199. 
281 259. 272. 330. 375. 426. 545. 600. 698. 773. 
291 992. 1180. 1387. 1514. 1707. 1986. 2101. 2332. 2346. 
301 2639. 2531. 2465. 2333. 1995. 1742. 1404. 1132. 884. 
311 462. 350. 238. 149. 95. 66. 48. 21. 19. 
321 9. 4. 0. 2. 0. 0. 1. o. o. 
331 o. 0. p. 0. 0. 0. 0. 1. 0. 
341 0. 0. o. 0. 0. o. o. 0. 0. 
351 - o. 1. 0. 0. o. 0. 1. 0. 0. 
361 0. 0. o. 0. 0. 0. 0. 1. 0. 
371 0. o. 0. 0. o. o. 0. 0. 0. 
381 0. 0. o. 0. 0. 0. 0. 0. 0. 
391 o. 0. 0. o. 0. 0. 0. 0. 0. 
401 0. 0. o. 0. 0. 0. o. o. 0. 
411 0. 0. o. 1. 0. 0. 0. 0. 0. 
421 0. o. o. 0. 0. 0. 0. 0. 0. 
431 o. 0. o. 0. 0. o. 0. 0. o. 
441 0. 0. 0. o. 0. 0. 0. 0. 0. 
451 0. 0. o. l. 0. 0. 0. 0. 0. 
461 o. o. o. o. o. o. 0. 0. 0. 
471 o. o. o. 0. 0. o. 0. 0. 0. 
481 o. 1. o. o. 0. 0. 0. 0. 0. 
491 0. o. o. o. o. 0. 0. 0. 0. 
511 o. 0. 

---~ COPY 

0. 
4. 
2. 
4. 
1. 
o. 
1. 
4. 
6. 
4. 
6. 
8. 

13. 
15. 
32. 
39. 
62. 

12 7. 
2?6 . 
560 . 

I ?HO. 
7 !:>36. 

163 71 . 
907. 

12. 
38. 
75. 

219. 
881. 

2415. 
661. 

12. 
0. 
0. 
l. 
0. 
0. 
0. 
o. 
0. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
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WHC-S0-WM- DP-044 
REV 1 

~ , /.17W~ 
7-tl- '17 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R4106-1250 VOGEL/AT 

File IO : S05566.SPC BEST AVAi LAB LE COPY 

Counted on: 7/10/93 @20: 0 
Detector/Geometry number: 5/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak 
IO 
1 
2 
3 

. Peak height 
Initial Final 

43 . 5 43.9 
103.0 105.4 

Peak center 
Initial Final 

305.728 305.728 
233.330 233.330 
164.213 164 . 213 

•FWHM 
Initial Final 
32.000 27.577 
24.000 20.076 
20.000 16.874 

Peak 
IO Isotope 
1 Am241 

Pu238 
2 Pu239 

Pu240 
3 Np237 

6.8 6.1 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp . Obs. Oiff . FWHM Rate c/m 
0.3030 5.480 5.469 0.011 0 . 13 1. 65 

5.499 5.469 0.030 
0.6220 5.143 5.136 0.007 0.09 3. 39 

5.144 5.136 0.008 
0. 0751 4.781 4.818 -0.037 0.08 0.41 

DETECTOR CALIBRATION 
Energy(MEV) = 4.062 + (0.0046)*Channel 

Energy range (MeV): 4.062 TO 6.418 
Efficiency•******* CPM/OPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
2802.0 
2801. 9 
2726.1 

75.8 

% Recovery 
100.000 
99.998 
97 . 292 
2.705 

Tau 
Initial Final 
16.000 4.368 
12.000 3.718 
10.000 0.999 

Activity 
d/ m uCi/ea 
0.00 O. J 17[ -09 

0.]5?[- 09 
0.00 0.225 ( -09 

0. 225(-09 
0.00 0.313[ - )0 

Analyzed by: 
=vR=-------
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.- SPECTRUM SD5566. SPC 
1 LEGEND: RAW• MODELED PEAKS• 1,2, .. , ETC 378.0 

3 
3 " 
3. 
3 
3 
.3 
.3 
.3 . 
. . 3. 
2.3. 
2 •• 3 •• 
• 2. 3 .. 
. 3.2 .. 
• • • • • 2 ....... .2 

..2 
2 

.••••.•••...• 2 
. . . . . . . . . 
1 ..... . 
1 ........ . 
• 1 .....•.• 

• 1 •• 2 •••• 
• . . . 1 .. 

. 1 .. ..... . 1 
1 ........ •• 1 .................... 

. . . . . . . 
• • • . 1 

_. 

.... . l . 

.2 . 

. •• 1 
. ... 1 

. ...... . 

WHC-SO-WM-DP-044 
REV 1 

BEST AVAILABLE COPY 

. 2 • 
• 2 .• 
. . 2 

53 
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-- -- -- . - ---· -- - ·-. . . ... 
WHC-SD-WM-DP-044 

REV 1 

BEST AVAILABLE COPY 
Raw Data Dump for AEA Spectrum: SP:S05566.SPC 

1 0. 0. 0. 0. 0. 0. 0. 0. u. 0. 
11 o. 0. 0. o. I. 1. 0. I. 2. 0. 
21 1. 0. o. 4. 0 . 0. 0. o. I. 0. 
31 1. o. 1. o. o. o. 2. 1. I. 0. 
41 1. 0. o. 1. 0. 1. 0. o. I. 1. 
51 o. 0. o. 0. 1. 1. 4. 1. 0 . 0. 
61 3. 0. 1. o. o. 2. 0. 1. 0. 1. 
71 1. o. 0. I. 1. 1. I. I. 2. I. 
81 2. o. 1. 1. 1. o. 2. 1. 4. 1. 
91 2. I. 2. 1. 2. 1. 2. o. o. o. 

101 2. 0. 1. 1. 1. 3. o. 1. 1. 1. 
111 3. 0. o. 2. 2. 3. 3. 4. 0. 1. 
121 o. 1. 1. 2: 2. I. 4. 3. 2. 2. 
131 3. 3 . 3. 3. 2. 4. o. 3. 4. 5. 
141 4. 3. 3. 1. 1. 1. 5. 3. 1. 4. 
151 5. 6. 2. 5. 7. 6. 1. 6. 3. 5. 
161 3. 1. 11. 7. 5. 3. 5. 1. 3. 6. 
171 4. 3. 2. 6. 5. 6. 6. 3. 6. 5. 
181 3. 6. 2. 3. 8. 6. 6. 8. 5 . 8. 
191 9. 7. 12. 11. 9. 8. 7. 11. 9. 15. 
201 12. 7. 13. 13. 9. 20. 16. 15 . 14. 20 . 
211 15. 24. 24. 26. 32. 30. 34. 34 . 2r J . 41 . 
221 35. 52. 40. 43. 53. 37. 54. 48. ~7 . 4 5. 
231 51. 55. 61. 58. 54. 44. 52. 35 . 37 . 24. 
241 28. 24. 23. 14. 19 . 7. 5. 8. 5. 5. 
251 4. 4. 4. 4. 2. 5. 4. 4. 7. 3. 
261 7. 4. 11. 4. 4. 4. 7. 8. 6. 15. 
271 7. 6. 5. 5. 10. 7. 6. 8. 12. 7. 
281 3. 9. 8. 12. 9. 7. 6. 10. 10. 19. 
291 10. 17. 13. 17. 22. 19. 14. 18. 17. 24. 
301 25. 21. 25. 20. 23. 24. 22. 21. 16. 17. 
311 25. 17. 18. 12. 13. 10. 10. 7. 3. 5. 
321 o. 3. 0. 0. 1. 0. 1. 0. 2. o. 
331 o. 0. o. 1. 1. 0. 1. 0. 1. o. 
341 2. o. p. 0. 0. 2. I. I. 1. 1. 
351 1. 1. . 2. 0 . 1. 0. 2. 1. 0. 0. 
361 o. 1. 1. 0. o. 0. 0. 1. 0. 0. 
371' o. 0. o. 0. 0. o. 0. o. 0. 0. 
381 1. 0. 0. 0. 0. o. o. 0. 0. 0. 
391 o. 0. o. 0. 0. o. o. 0. 0. 0. 
40:C o. o. 0. 0. 0. o. 0. 0. 0. o. 
411 0. 0. o. 0. 0. 0. 0. 0. 0. 0. 
421 0. 0. 2. 0. 0. 0. 0. o. 0. 0. 
431 o. o. 1. 0. l. 1. 1. 0. 0. 0. 
441 0. o. 0. 1. 2. 0. 0. 0. 0 . 1. 
451 0. o. 0. 0. 0. 0. 0. 0. 0. 0. 
461 0. 0. o. 0. 0. 0. 0. 1. 0. l. 
471 0. 0. 1. 1. 0. 2. l. 0. 0. 2. 
481 0. 1. 2. 1. 0. 0. 0. 0. 1. 2. 
491 1. 0. 0. 1. 0. o. 1. 0. 0. 0. 
511 0. 0. 54 



-· 
WHC-SO-WM~OP-044 

iEV 1 ~,I./~~ 
7-11- qr 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R-4107-1250 #1 

File ID: SD2047.SPC BEST AVAILABLE COPY 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Pu236 
2 Th228 

Am241 
3 Pu239 

Pu240 

Counted on: 7/11/93@ 4: 0 
Detector/Geometry number: 2/ 1 
Count time: 3000. Se~ 

PEAK ANALYSIS 

Peak height 
Initial Final 

Peak center 
Initial Final 

360.788 360.788 
291.758 291.758 
219.897 219.897 

~WHM 
Jn~tial Final 
72.000 12.274 
40.000 51.223 
40.000 42.281 

16.6 24.5 
2642.6 2719.6 
2917.6 2973.1 

PEAK RESULTS 

AEA 
Fract . 
0.0111 
0.4748 

0.5141 

Peak Centroid 
Exp. Obs. Oiff. 
5.756 5.745 0.011 
5.430 5.427 0.003 
5.480 5.427 0.053 
5.143 5.097 0.046 
5.144 5.097 0.047 

Count 
FWHM Rate c/m 
0.06 89.37 
0.24 3823.51 

-·o: 19 · : -413 9 • 58 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0.0046)*Channel 

Energy range (MeV): 4.085 1-0 6.440 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
398518.0 
398107.7 

. 402623 .1 
-4515.4 

% Recovery 
100.000 
99.897 

101.030 
-1. 133 

Tau 
Initial Final 
36.000 0.000 
20. 000 I . 3 I 5 
20.000 0.884 

d/m 
0.02 
0.91 

0.70 

Activity 
uCi/ea 

0.697E-08 
0.411E-06 
0.311[-06 
0.316E-06 
0.316[-06 

Analyzed by: _______ _ 
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-. 
---·SPECTRUM SD2047.SPC 

1 LEGEND: 
1. 2 

RAW= 
3 

MODELED PEAKS= 

1. .. 2 .. .3 
1. . • 2 •• .. 3 .. 
1. .2. 
1 •••• 2 •••• 
1. .2 .. . 
1. . 2 .. . 
1 • . •. 2 ••. 
l .•...• 2 •. 
1 .. • •• 2 ••• 
l ... • •• 2 •• 
1 ...... • • • • 2 ••• 
l ........ 2. 
l, •••••••• 2 .. 

.3. 

.3. 
.3 . 

. 3. 

. .3 .. 
.3 . 
. . 3 .• 

. 3. 
• • 3 •• 

.3. 
. ••. 3 ••. 

. . 

1, 2, •• , ETC 

VHC-S0-WM- DP-044 
REV t 

18249.2 

1. · .... • • 2 .••.•••. 
I •••••••••• 2 •• 
1 ••••.•••••• 2 .• 

• • 3 •• 
. .3 . 

. 3. 
BEST /~,~./AtLABLE COPY 

1. 
l .. . 
1 .. . 
1 •••••• 
1 .. 
1 •..•.. 
1 . . 
1 ..... 
1. 
l. 
l. 
l.. 
1 .. . 
l .... 3 .. 
3. 
1 .••.•. 
1 . . 
1 •. 
1. 
l.. 
1 •••• 
l .... 
1. .... 2 
12 
1 
1 
l 
1 
l 

• • 2 ••• 
. 2. 

•• 3 ..... 
. .... 3 .. 

• ••• 2 •••••••••• . 3 .. 
• • • • 2 •• 
• ••. 2 .• 

. 2 •• 

• 3 •• 
.3 .... 

. .3. 
• •••••••• 2 ••••• .3 .. 

. . . . 2 ..•.•••. .3 . 
. 2. .3 .. 

• 2 •• 
.2. 

...... 2. .3. 
. .... 3. 

• 2 •• 

. .2 .. 

. ... 2. 
. ...... 2. 

. 2. 
.2 

.2 
....•• 2 

..... 2 
. 2 .•• 

. 3. 
.3. 
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-
WHC-SD-WM-DP-044 

REV 1 

.. -· -... .... . ) -- "· nr E -·✓- --~ ;._,'-\c_ COPY 
Raw Data Dump for AEA Spectrum: SP:SD2047.SPC 

1 0. 0. 0. o. 0. 355. 436. 452. 469. 532. 
11 527. 502. 533. 516. 584. 596. 611. 558. 675. 634. 
21 650. 660. 640. 655. 688. 693. 719. 737. 720. 718. 
31 736. 762. 692. 760. 721. 799. 712. 729. 759. 802. 
41 795. 747. 819. 848. 850. 847. 838. 876. 877. 868. 
51 864. 850. 918. 893. 841. 896. 907. 864. 872. 971. 
61 943. 879. 974. 944. 926. 938. 946. 949. 945. 999. 
71 1022. 1006. 1003. 1000. 992. 990. 1038. 1006. 1014. 1019. 
Es-1 998. 1035. 1031. 1062. 1055. 1026. 1051. 1049. 1086. 1114. 
91 1074. 1080. 1114. 1142. 1125. 1152. 1072. 1171. 1173. 1135. 

101 1153. 1179. 1139. 1117. 1134. 1202. 1151. 1203. 1241. 1209. 
111 1244. 1224. 1205. 1283. 1217. 1218. 1280. 1290. 1255. 1297. 
121 1325. 1310. 1286. 1368~ 1322. 1288. 1322. 1342. 1345. 1316. 
131 1386. 1380. 1472. 1385. 1402. 1407. 1414. 1397. 1435. 1442. 
141 1450. 1398. 1398. 1458. 1457. 1513. 1538. 1480. 1497. l 511. 
151 1543. 1530. 1591. 1540. 1542. 1663. 1613. 1587. 1655. 1568. 
161 1642. 1659. 1679. 1674. 1660. 1642. 1615. 1675. 1745. 1707. 
171 1737. 1741. 1759. 1726. 1820. 1843. 1830. 1788. 1815. 1892. 
181 1801. 1878. 1851. 1848. 1951. 1906. 1879. 1902. 1959. 2022. 
191 1943. 2012. 2021. 2022. 1998. 2015. 2049. 2043. 2235. 2181. 
201 2087. 2077. 2067. 2096. 2079. 2154. 2292. 2129. 2271. 2189. 
211 2249. 2260. 2244. 2282. 2186. 2417. 2336. 2236. 2314. 2367. 
221 2270. 2313. 2209. 2258. 2259. 2152. 2128. 2016. 1990. 1906. 
231 1843. 1726. 1632. 1557. 1495. 1380. 1334. 1288. 1207. 1116. 
241 1142. 1004. 1060. 1060. 1069. 1069. 1043. 1059. 1032. 1104. 
251 1103. 1100. 1106. 1114. 1091. 1090. 1119. 1083. 1094. 1108. 
261 1129. 1132. 1167. 1155. 1145. 1158. 1100. 1108. 1209. 1228. 
271 1166. 1199. 1188. 1186. 1273. 1196. 1220. 1254. 1258. 1306. 
281 1290. 1315. 1282. 1325. 1301. 1389. 1288. 1345. 1354. 1327. 
291 1344. 1364. 1318. 1332. 1319. 1318. 1287. 1249. 1220. 1134. 
301 1105. 975. 942. 821. 809. 712. 630. 554. 471. 382. 
311 310. 288. 212. 175. 142. 104. 106. 52. 61. 38. 
321 34. 28. 24. 15. 15. 14. 9. 9. 7. 8. 
331 13. 13. 13. 9. 13. 6. 4. 7. 7. 8. 
341 10. 6. i5. 6. 9. 4. 10. 5. 10. 8. 
351 6. 5. :4. 6. 8. 6. 4. 3. 8. 5. 
361 10. 8. 5. 6. 5. 2. 5. 5. 6. 5. 
371" 5. 5. 4. o. 1. 2. 1. 2. 2. 2. 
381 2. 1. 4. 1. 0. 0. 1. 0. 0. 1. 
391 0. 0. o. 1. 3. 2. 1. 2. 2. 0. 
40! 1. 1. 3. 1. 1. 2. 1. 1. 1. 2. 
411 0. 1. 1. 2. 3. 3. 0. o. 2. 1. 
421 2. 1. 1. 1. 1. o. 1. 1. 1. 0. 
431 1. 1. 1. 2. o. 0. o. 2. 1. o. 
441 1. o. 3. 1. 1. 0. 1. o. o. 2. 
451 0. o. o. 1. 1. 0. o. o. -o. o. 
461 o. 0. o. 2. 1. 0. 0. 0. o. 0. 
471 o. o. 1. 1. 0. o. 0. o. 0. 1. 
481 1. o. o. 1. 1. 0. 0. 1. o. o. 
491 o. 0. 1. 0. 0. 1. 1. 1. 1. o. 
511 1. o. 5? 



WHC- SO-WM- OP-044 
iEV 1 

i-,, I-(. /v/ ~ 
7--rl-'1:J 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 
4 

Peak 
ID Isotope 
1 
2 

3 
4 

Cm244 
Cm243 
Am241 
Pu239 
Pu240 

DATA REDUCTION REPORT 

SAMPLE 
R-4107-1250 #2 LE COPY 

File ID: SD4648 . SPC BEST AVA\LAB. 

Counted on: 7/11/93@ 4: 0 
Detector/Geometry number: 4/ 1 
Count time: 3000. Sec 

Peak height 
Initial Final 

5.5 5.3 
24.3 21.6 

7784.2 7567 . 5 
9608 .3 9135.5 

PEAK ANALYSIS 

Peak center 
Initial Final 

430.780 430 . 780 
364.223 364.223 
298.033 298.033 
225 .955 225.955 

PEAK RESULTS 

FWHM 
Initial Final 
16 .000 11.265 
20.000 19.435 
20.000 13.411 
20.000 14.695 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.0003 6.089 0.05 1. 67 
0.0033 5.796 5.783 0.013 0.09 18.10 

5. 786 5. 783 0.003 

Tau 
Initial Final 
8.000 1.820 

10.000 0.962 
10.000 2.397 
l O. 000 2. 133 

Acti vi ty 
d/m uCi /ea 

11.17 0.503( -05 
121 . 28 0.546 (- 04 

0. 748 E- 04 
0. 4141 5.480 5.478 0. 002 0.06 2291.70 16340.36 0.736E-02 
0. 5823 5.143 5.147 -0.004 0.07 3222.28 21597.02 

5.144 5. 147 -0.003 

DETECTOR CALIBRATION 
Energy(MEV) • 4. 108 + (0.0046)*Channel 

Energy range (MeV): 4.108 TO 6.463 
Efficiency• 0.1492 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
332280.0 
332160.9 
276687.l 
55473.9 

Analyzed by: 

% Recovery 
100.000 
99.964 
83.269 
16.695 

---

0.973E-02 
0.973E-02 
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1 LEGEND: 
··sPECTRUM s04648. spc· 

RAW= MODELED PEAKS= 

...... . . . . . . 
4 ... . 
4 ... . 
. 4 ... . 
. . 4 .. 
. . . 4 . . 
. . . . . 4 . 

. 4 .. 
. . 4 . 

....... 
3 ... . . . . . . . 
. 3 .. . 
. . 3 ... . 
• • 43 •• 

. 3 . 
. . 3 ... 

2 .. . . 
2 . .... . 
2 . ......... . 
2 .. .. 
2 •••• 
2 ... .. 
23 
2 
2 
2 
2 
2 
2 
2 

1 
1 
1 
l 
l 

. . . . . 

. . 4 .. 

.3. 

. .. 3 

4 

... . ..... 
...... 

. .4 .. 

3 . ..... 

4 

3 

1, 2, . . , ETC 34872.8 

WHC- SO-WM- OP-044 
REV 1 

BEs·r AVAILABLE COPY 

4 
. 4 . 

. .. 4 

. 3. 
. 3 . . 
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. - . -. 
WHC-SO-WM-DP-044 

REV 1 

BEST AVAILABLE COPY 
Raw Data Dump for AEA Spectrum: SP:SD4648.SPC 

1 o. o. o. 0. 0. 118. 105. 107. 116. 136. 
11 138. 125. 152. 152. 147. 161. 163. 169. 155. 154. 
21 187. 199. 190. 206. 189. 188. 185. 192. 208. 213. 
31 197. 217. 228. 214. 216. 235. 240. 232. 214. 251. 
41 218. 237. 241. 258. 279. 257. 266. 259. 237. 247. 
51 281. 283. 288. 267. 269. 263. 304. 263. 285. 313. 
61 287. 285. 284. 300. 274. 317. 272. 320. 292. 322. 
71 340. 314. 344. 326. 302. 343. 355. 332. 355. 319. 
8} 359. 347. 372. 359. 368. 365. 368. 367. 361. 396. 
91 339. 396. 395. 393. 367. 378. 429. 378. 451. 411. 

101 437. 377. 400. 442. 420. 411. 418. 442. 422. 427. 
Ill 488. 465. 480. 514. 442. 489. 450. 504. 515. 473. 
121 502. 457. 539. 491. 454. 506. 518. 532. 552. 479. 
131 546. 611. 539. 535. -- 539. 601. 546. 551. 625. 614. 
141 583. 637. 599. 577. 608. 647. 632. 670. 587. 701. 
151 690. 650. 695. 733. 680. 731. 723. 736. 755. 784. 
161 759. 789. 838. 790. 889. 826. 924. 845. 871. 822. 
171 930. 899. 870. 994. 1052. 1003. 1014. 1029. 1034. 1043. 
181 1069. 1145. 1076. 1141. 1123. 1190. 1219. 1239. 1281. 1285. 
191 1322. 1349. 1321. 1373. 1437. 1423. 1438. 1451. 1569. 1569. 
201 1582. 1669. 1735. 1794. 1920. 1945. 2041. 2258. 2309. 2398. 
211 2464. 2763. 2962. 3183. 3365. 3605. 3839. 4010. 4224. 4487. 
221 4675. 4850. 5124. 5252. 5360. 5459. 5302. 4818. 4467. 3748. 
231 2969. 2283. 1588. 1220. 908. 713. 614. 569. 561. 572. 
241 549. 595. 636. 593. 675. 607. 654. 671. 656. 681. 
251 686. 673. 750. 761. 756. 749. 757. 774. 810. 843. 
261 876. 928. 862. 879. 918. 1025. 1015. 1060. 1110. 1078. 
271 1184. 1129. 1200. 1267. 1261. 1292. 1353. 1436. 1533. 1525. 
281 1653. 1731. 1830. 1929. 2099. 2215. 2505. 2620. 2876. 3099. 
291 3398. 3439. 3651. 3841. 4062. 4262. 4308. 4273. 4196. 3990. 
301 3529. 2859. 2155. 1657. 1177. 842 . 601. 441. 329. 250. 
311 182. 138. 90. 60. 44 . 24 . 14. 11. 8. 15. 
321 9. 7. 19. 11. 9. 8. 8. 6. 10. 6. 
331 7. 13. 8. 7. 11. 7. 5. 2. 6. 6. 
341 8. 5. ,7. 7. 4. 6. 7. 7. 8. 7 . 
351 10. 7. 17. 7. 12. 13. 9. 17. 13. 8. 
361 12. 16. '6. 14. 11. 19. 11. 12. 4. 7. 
371 6. 6. 3. 3. 4. 0. 2. o. 2. I. 
381. 1. 0. o. o. 2. l. l. 1. l. o. 
391. 0. o. o. 1. 1. 0. l. l. 3. 2. 
401 l. 2. o. o. 0. 3. o. 0. 2. 0. 
411 2. 0. 0. l. o. 2. 2. 1. 4. 1. 
421 3. I. 4. 3. I. 4. 2. 0. 3. 6. 
431 l. 3. 4. 3. l. 0. 0. l. l. o. 
441 o. o. l. 0. 0. 0. 0. 0. 0. o. 
451 0. 0. l. o. 0. 0. 0. 0. o. 0. 
461 o. o. o. o. o. 0. o. o. 0. 0. 
471 o. o. o. o. 0. 0. 0. o. 0 . 2. 
481 0. o. 0. . o. l. 0. o. 0. 1. 0. 
491 o. 0. 0. 0. o. 0. o. 0. 0. 0. 
511 0. o. 60 

~-



WHC- SD-WM-DP·044 
iEV t 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I.IO 

l),//, ""1~ 
7-tl- "!J 

DATA REDUCTION REPORT 

SAMPLE 
R-4107-1250 #1" 

File ID: SD8237.SPC BEST AVAILABLE COPY 

Peak 
ID 
1 
2 
3 
4 

Peak 
ID Isotope 
l Pu236 
2 Th228 
3 Pu239 

Pu240 
4 U 238 

Counted on: 7/11/93@ 1: 0 
Detector/Geometry number: 8/ 1 
Count time: 3000. Se~ 

Peak height 
Initial Final 

13.8 14.5 
3808.0 3927.1 
4274.5 2917.4 

21.9 22.9 

PEAK ANALYSIS 

Peak center 
Initial Final 

362.447 362.447 
294. 775 294. 775 
224.854 224.854 
27.749 27.749 

PEAK RESULTS 

FWHM 
Initial Final 
24.000 25.081 
32.000 34.564 
32.000 41.412 
8.000 0.404 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
12.000 0.000 
16. 000 1. 196 
16.000 0.598 
4.000 5.800 

Activity 
d/m uCi/ca 

0.0058 5.756 5.756 0.000 0 .12 53.40 263.51 0.1]9[-03 
0.4812 5.430 5.437 -0.007 0 .16 4440.)7 30240.61 
0.5129 5.143 5.109 0.034 0 .19 4732.52 22884 . 54 

5.144 5.109 0.035 
0.0001 4. 200 4. 182 0.018 0.00 0.70 

DETECTOR CALIBRATION 
Energy(MEV) = 4.052 + (0.0047)*Channel 

Energy range (MeV): 4.052 TO 6.458 
Efficiency s 0.2068 CPP./DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
446727.0 
446727.0 
461339.7 
-14612.6 

% Recovery 
100.000 
100.000 
103.271 

-3. 271 

4.38 

0. 136l-Ol 
0.103[ -0I 
0 . 103[-01 
0. 197£-0~ 

Analyzed by: ______ _ 

.......... __ . 
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SPl"CTRUM S08237-.SPC 
1 ltGEND: 
12 

• RAW • MODELED PEAKS .. 

1.2 
1 • 2 ••••••• 
4. 2 ••••••. 
1. 2 .•• 
l •• 2 •. 
1 .• 2 •.• 
1 •• 2 ••••• 
l ••• 2 •••.• 
l ... 2 •. 
l •••• 2 ••• 

3 
3 

.3 

. . 3. 
3 

3 
3 

3 
• • • 3 
.••. 3 

.3 
1 •• · •. 2 ••••..••.•.. 3 . 
l .... . 2. 
l. , .... 2. 
l. . . . . 2. 
l. . . . 2 .• 
1 . .. .2 . 

. 2. 

. 3 .. 
. .. 3. 

.3. 
.3. 
.3. 
.3. l. 

l.. 
1. 

.2. .3. 

1 ... 
1. 
l .• 
l ..... . 
l ..... . 
l ..... . 
l ..• 

. 2 .. 

. . 2. 
. 2. 
• 2 •• 

. . . . . . 2. 
• •• 2 • 

. . . 2. 
• ••• 2 •• 

.. 3 . 
• •. 3 . 

.3 . 
.3 . 
.3 . 
.3. 
.3. 

. ... 3. 
1 ... • ••••• 2 ••••••••• 3 •• 
l ........ . • 2 ••• 
1 .. 
1 ..• 
13. 
1 .. 
l .. 

• • 3 •••• 2 ••• 
. 3. . 2. 

• 3 . 

.2 
. .2 

.2 
. .2 

1, 2, . . , nc 

h'ffC- SO-WM-DP-044 
REV 1 

24662.2 

BEs-r AVAILABLE COPY 

1. 
1. 
l. 
1. 
1. 
l. 
2 
1 
1 
l 
l 
1 
1 

•. 2 
. 2 

•. 2 •. 
.2. 

.2 
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.- .-. 

Raw Data Dump for AEA Spectrum: 
1 0. o. o. o. 

11 0. 0. 29. 385. 
21 815. 849. 897. 928. 
31 745. 698. 718. 631. 
41 326. 312. 326. 322. 
5i 563. 568. 605. 638. 
61 645. 670. 651. 658. 
71 755. 788. 785. 776. . 
81 771. 797. 852. 812. 
91 937. 945. 944. 896. 

101 994. 1063. 1009. 1024. 
111 1137. 1124. 1122. 1152. 
121 1202. 1310. 1244. 1276.-
131 1342. 1377. 1319. 1308. 
141 1419. 1467. 1563. 1500. 
151 1605. 1668. 1696. 1705. 
161 1769. 1787. 1810. 1831. 
171 1974. 1937. 1993. 1965. 
181 2136. 2127. 2112. 2203. 
191 2366. 2458. 2467. 2447. 
201 2604. 2585. 2675. 2617. 
211 2842. 2827. 2934. 2988. 
221 3198. 3235. 3169. 3184. 
231 2847. 2677. 2539. 2400. 
241 1400. 1410. 1287. 1280. 
251 1309. 1358. 1346. 1347. 
261 1473. 1488. 1501. 1475. 
271 1706. 1622. 1618. 1649. 
281 1774. 1830. 1701. 1860. 
291 1911. 1899. 1909. 1987. 
301 1705. 1631. 1473. 1238. 
311 361. 264. 197. 151. 
321 13. 14. 11. 5. 
331 3. 9. 6. 8. 
341 8. 4. ~- 6. 
351 6. 6. 8. 4. 
361 5. 11. 8. 8. 
37i 2. 4. 3. 1. 
381 0. 2. o. 0. 
391 2. 1. 1. o. 
40i 1. 3. 1. o. 
411 1. 1. 2. 1. 
421 1. 1. 2. 2. 
431 1. o. 3. 1. 
441 0. 1. 0. 0. 
451 0. o. 0. 0. 
461 0. 0. o. o. 
471 1. 0. 0. 0. 
481 0. o. 0. 0. 
491 0. 0. 0. 0. 
511 o. o. 

---------
WHC-SD-WM- DP-044 

REV 1 

SP:S08237.SPC BEST AVAILABLE COPY 
o. o. 0. 0. o. 0. 

504. 562. 689. 666. 771. 774 . 
889. 878. 851. 900. 854 . 809. 
567. 477. 444. 385. 319. 335. 
397. 398. 389. 456. 481. 475 . 
545. 591. 608. 650. 661. 606. 
700. 737. 670. 691. 688. 726. 
795. 802 . 759. 771. 832. 786. 
815. 836. 854. 911. 867. 883. 
948. 986. 972. 933. 978. 984. 

1074. 1062. 1092. 1081. 1098. 1142. 
1208. 1173. 1170. 1269. 1236. 1214. 
1337. 1232. 1313. 1301. 1311. 1302. 
1426. 1459. 1436. 1413. 1471. 1456. 
1623. 1528. 1631. 1569. 1566. 1578. 
1700. 1676. 1655. 1762. 1837. 1831. 
1797. 1875. 1885. 1948. 1875. 1946. 
1927. 2051. 1984. 2163. 2022. 2092. 
2194. 2190. 2347. 2275. 2287. 2356. 
2356. 2382. 2416. 2451. 2574. 2596. 
2745. 2687. 2810. 2733. 2816. 2834. 
2976. 3049. 3057. 3057. 3102. 3120 . 
3255. 3184. 3204. 3058. 2995. 2964. 
2205. 1946. 1768. 1634. 1563. 1430 . 
1275. 1288. 1282. 1283. 1260. 1279. 
1406. 1409. 1446. 1494. l 484 . 1416 . 
1535. 1555. 1583. 1591. 1605 . 1643 . 
1693. 1659. 1685. 1710. 1690. 1723. 
1811. 1774. 1884. 1896. 1901. 1897. 
1961. 1927. 1860. 1945. 1790. 1797. 
1202. 1031. 851. 716. 559. 393. 

98. 89. 54. 46. 15. 29. 
5. 5. 4. 8. 10. 3. 
6. 5. 5. 7. 5. 9. 
3. 11. 8. 3. 5. 5. 

11. 6. 7. 7. 7. 2. 
6. 6. 4. 7. 3. 4. 
3. 3. 1. 0. 0. 1. 
o. o. l. 4. 2. 3. 
2. 0. o. 0. 3. 3. 
0. 1. I. 4. l. o. 
0. l. 0. 1. l. l. 
1. l. 0. l. 2. 2. 
o. 0. o. o. 0. 0. 
1. 0. 0. o. 0. 2. 
0. 0. 0. 0. 0. o. 
0. o. 0. 0. 0. o. 
0. 0. 0. 0. 0. 0 . 
0. 0. 0. I. 0. 0 . 
0. 0. l. 0. 0. o. 
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WHC- SD-WM- •-P-044 
REV 1 IA~ 71-,io ✓ff 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 
4 
5 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Ra224 
3 Th228 

Am241 
4 Pu239 
5 U 238 

DATA REDUCTION REPORT 

SAMPLE 
R4107-1250 VOGEL#2 

File ID: SD8234.SPC 

Counted on: 7/10/93 @20 : 0 
Detector/Geometry number: 8/ 1 
Count time: 7000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 

11.7 IO.I 
35.2 45.3 

3356. 3 3481. 2 
3827.4 3853 .7 
2339.9 2487.4 

Peak center 
Initial Final 

368.056 368.056 
347.642 347 .642 
292.727 292 . 727 
222.317 222.317 
28.370 28.370 

F,WHM 
Initial Final 
24.000 33 . 187 
)2 .000 0.007 
40.000 42 . 179 
40 000 36 . 727 
24.000 9.756 

PEAK RESULTS 

AEA Peak Centroid Count 
F_ract. Exp. Obs. Diff. FWHM Rate c/m 
0.0006 5. 796 5.785 0.011 o. 16 2.95 

5.786 5.785 0.001 
0.0000 5.680 5.689 -0.009 0.00 0.03 

Tau 
Initial Fi nal 
12 .000 2. 276 
6.000 2. 276 

20.000 1.045 
20 .000 0. 543 
12 .000 14 .060 

Activity 
d/m uCi/ea 

16.95 0.764[-05 
0.105E -04 

0. 20 0.901E-07 
0.4320 5.430 5.431 -0.001 0.20 2119.50 . 17146.50 0.772[-02 

5.480 5.431 0.049 
0.5349 5.1435.100 0.043 0 .17 2624.31 15073 . 57 
0.0325 4.200 4.189 0.011 0.05 159.33 1188. 52 

DETECTOR CALIBRATI ON 
Energy(MEV} = 4.055 + (0.0047) *Channel 

Energy range (MeV}: 4. 055 TO 6. 462 . 
Efficiency= 0.1741 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
547400.0 
547398.4 
572380.4 
-24982.1 

% Recovery 
100.000 
100.000 
104.563 

-4.564 

0.583E-02 
0.679[-02 
0.535E-03 

Analyzed by: 
"""vR=--------

BEST AVAILABLE COPY 

L 
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SPECTRUM S08234. SPC · 
1 LEGEND: 

3 
RAW• MODELED PEAKS• l, 2, .. , ETC 23815.2 

4 
5 ..•. 3 . • 4 
. . . . . 3 . .. 
..... 3. 

.. 5 . ... 4 . 

• . • . . . 3 •• 5 . . 
. . . . . . 3 . . 
....... 3. 
....... 3. 
. . . . . . . 3 . . . 

. . . . 4 . . . 
. . 4 .. . 

4 
4 

. ... 4 . . 
. . 4 . 

. 5 .. 

. . . . 3 . .. . . ... 4 . . 

. . . . 3 . . . . .... 4 . . . 

. . . . . 3 . . . 
. . . 3. 
. . . 3 .. 

. . 3. 
. . 3. 

. 3 . 

. . 3. 

. . . 3. 
. 3. 

. 4 . ...... . 
.4 .. 

.4 . 
.4 . 
.4 .. 
. . 4 . 

. .... 4 . 

. 3 . ...... . 

~ 4 . 
.4 . 
.4 . 

. . 3. 
. 3 .. 

. . . . . 3 . . 
. . . 3 . . 

.4 .. 
. . . 4 . 

. .......... . 4 .. 
.4 . 

. 3 . .. . . .4 . 

4 .. 

1. 
1. 
1. 
3 
1 
1 

. . . . . . 
. . 4 .. 

. . . 3 . . . 
. . 3 .. 
. . . 3 .. . . . 4 .. 

. 4 .. . 3 .. 
. . 3 . 

. . 3. 
. . . 3 

. . 3 
... 3 

.3 
. . . . . . . . . . . . . ..... ....... . 3 

. . 3. 
.3. 

3 

.4 . 
. 4 .. 

WHC-SD-WM- DP-044 
REV 1 

1 ' 
1 . 
1 

BEST AVAILABLE COPY 
1 -
1 
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. .. 

WHC-SD-WM-DP-044 
REV 1 

BEST AVAILABLE COPY 
Raw Data Dump for AEA Spectrum: SP:SD8234.SPC 

1 0. o. 0. 0. 0. o. 0. 
11 0. 0. 252. 1039. 1349. 1549. 1717. 
21 2166. 2308. 2492. 2436. 2469. 2529. 2403. 
31 2211. 2094. 1991. 1836. 1702. 1564. 1493. 
41 809. 600. 517. 504. 466. 440. 426. 
51 614. 727. 785. 856. 1033. 1071. 1083. 
61 1139. 1198. 1200. 1181. 1231. 1308. 1288. 
71 1292. 1359. 1455. 1471. 1420. 1443. 1422. 
81 1516. 1486. 1477. 1427. 1503. 1468. 1539. 
91 1546. 1473. 1635. 1566. 1616. 1611. 1719. 

101 1615. 1679. 1753. 1679. 1740. 1835. 1806. 
Ill 1751. 1775. 1776. 1806. 1788. 1792. 1796. 
121 1909. 1855. 1805. 1901 ; 1914. 1837. 1898. 
131 1963. 1989. 1982. 1983. -- 1963. 1961. 1991. 
141 2028. 2072. 2045. 2115. 2071. 2053. 2060. 
151 2110. 2167. 2093. 2166. 2124. 2209. 2135 . 
161 2213. 2199. 2246. 2197 . 2380. 2257. 2315. 
171 2304. 2404. 2267. 2319. 2387. 2381. 2399. 
181 2402. 2475. 2391. 2462. 2444. 2532. 2548. 
191 2565. 2639. 2596 . 2687. 2703. 2638. 2715. 
201 2669. 2755. 2831. 2819. 2735. 2791. 2849. 
211 2779. 2982. 2856. 2950. 3044. 2915. 3030 . 
221 3010. 2941. 3075. 3009. 2929. 2976. 2911. 
231 2665. 2555. 2348. 2273. 2051. 1971. 1798. 
241 1380. 1348. 1242. 1362. 1283. 1281. 1254. 
251 1391. 1409. 1497. 1420. 1342. 1428. 1403. 
261 1481. 1344. 1454. 1466. 1435. 1510 . 1473. 
271 1510. 1471. 1549. 1508. 1534. 1542. 1570. 
281 1622. 1643. 1663. 1651. 1703. 1629. 1691. 
291 1738. 1701. 1692. 1652. 1675. 1678. 1687. 
301 1449. 1274. 1268. 1112. 953. 848. 720. 
311 249. 196. 146. 118. 68. 59. 38. 
321 8. 17. 14. 6. 5. 5. 6. 
331 4. 4. 5. 4. 8. 2. 6. 
341 1. l. 1g. 2. 6. 7. 5. 
3 51 4 . 7 . ·2 . 3 . 5 . 4 . 5 . 
361 9. 5. 5. 4. 4. 5. 6. 
37! 3. 4. 2. 4. 3. 3. 1. 
38.1 2 . 4. 0. 0. 1. 0. 0. 
3S l 3. 2. 2. 1. 1. l. I. 
40-1 1. 0. l. l. 4. 1. 2. 
411 4. 2. o. 3. 2. 0. o. 
421 l. 2. l. 1. 1. 1. I. 
431 2. l. 0. l. 4. 0. 2. 
441 1. 0. 0. 0. 0. 0. 0. 
451 1. o. o. 0. 0. - 0. o. 
461 0. 0. 1. 0. 0. 0. 0. 
471 0. 0. o. 0. 0. 0. 0. 
481 0. 0. o. o. 0. 0. 0. 
491 I. o. I. 0. o. 0. 0. 
511 0. o. 

0. 
1832. 
2443. 
1281. 
492. 

1168. 
1293. 
1514. 
1544. 
1675. 
1762. 
1825. 
1928. 
2100. 
2107. 
2230. 
2349. 
2387. 
2457. 
2711. 
2891. 
2903. 
2862. 
1567. 
13 I 3. 
1419 . 
1505. 
1567. 
1692 . 
1607. 
539. 
35. 

7. 
9. 
5. 
1. 

12. 
2. 
1. 
0. 
0. 
I. 
l. 
l. 
I. 
0 . 
0. 
0. 
0. 
0. 

0 . 
200 l . 
2324 . 
1117 . 
523 . 

l I 76 . 
1338. 
1502. 
1556. 
1614. 
1721. 
1838. 
1965. 
1959. 
2176. 
2212. 
2287. 
2402. 
2473 . 
2573. 
2954 . 
3001. 
2708. 
1601 . 
1313 . 
)360 . 
1455. 
1638. 
1626 . 
1584 . 
468. 
30. 

7. 
2. 
9. 
6. 
3. 
1. 
2. 
l. 
3. 
o. 
l. 
l. 
0 . 
0. 
0 . 
0 . 
0. 
0. 

o. 
2174 . 
2357 . 
937 . 
573 . 

1238 . 
1314 . 
1437. 
1620. 
1697. 
1782. 
1802. 
1967. 
2010. 
2115. 
2277. 
2353. 
2426. 
2598. 
2666. 
2738. 
3086 . 
2700 . 
1429. 
1323 . 
1356 . 
1501. 
1594. 
1673. 
1508. 
355. 

17. 
2. 
5. 
2. 
2. 
7. 
2. 
l. 
l. 
l. 
0. 
l. 
0 . 
0. 
0. 
0. 
0. 
0. 
0 . 
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COUNTS CNT TIME 

')43204 5 
7.4,'lq 1.1 5 
244771 5 
243758 5 
7.43766 5 
24.1637 5 
213511 5 
7.13765 !i 
243849 !i 
214011 !i 

CIM 

486.11 
48773 
48.911 
48712 
48743 
48717 
48693 
48743 

487(i0 
48799 

- - -: ________ __ _ 

WHC-S0-WM-DP-044 
REV 1 

co1Nc conn conn CIM 

307 489.18 
309 49082 
311 49256 
309 49050 
309 49052 
309 49026 
308 49001 
:10.9 49052 

.'10.9 49069 
310 49108 

BEST AVAILABLE COPY 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.4999 
OA9.9ti 
0.4994 
0.4999 
0.5001 
0.5005 
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COUNTS 

242703 
243638 
243386 
243764 
244275 
244108 
244275 
243645 
243015 
244057 
243516 
243510 
243627 
243690 
243901 
244466 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

.. ~w M - D P - 0 4 4 
RE.V 1 

C/M CO/NC CORR 

48531 306 
48718 309 
48667 308 
48743 309 
48845 310 
48812 310 
48845 310 
48719 309 
48593 307 
48801 310 
48693 308 
48692 308 
48715 309 
48728 309 
48770 309 
48883 311 

CORR C/M 

48837 
49026 
48975 
49052 
49155 
49121 
49155 
49028 
48900 
49111 
49001 
49000 
49024 
49037 
49079 
49194 

BEST AVAILABLE COPY 

GEOM 

0.4977 
0.4996 
0.4991 
0.4999 
0.5009 
0.5006 
0.5009 
0.4996 
0.4983 
0.5005 
0.4994 
0.4994 
0.4996 
0.4997 
0.5002 
0.5013 
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COUNTS CNT TIME 

242920 5 
242932 5 
242052 r, 
243038 {j 

242907 5 
2427.95 !i 
24.1214 5 
243707 5 
242647 5 

241653 5 

______,Wjj_C_:_JO-WM-DP-044 
REV .1 

_·:1Jtc11 v conn:~:(::. :::·::;:::;;:,{_?.f,ti;t~tAns .: · 
·NEW STDV/\t.Uf::, .··: .. !}0127':·•· 

C/M COINCCOnn conn C/M 

48575 307 48882 
48577 307 48884 
48401 305 4870G 
48599 307 48906 
4fl!i72 307 48879 
4fl!i50 306 48856 
486.14 307 48941 
48732 30.9 49041 
4fl520 306 48826 
48322 301 48625 

BEST.AVAILABLE COPY 

G[OM 

0.4981 
0.4982 
0.49G4 
0.4984 
0.4981 
0.4979 
0.4988 
0.4998 
0.4.976 

0.4955 

4 
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WHC-SO-WM-DP-044 
REV 1 

DET I l 2 3 4 5 6 7 8 JUPITER II 

/ 'J'·u~/:~~ti-:, '/:;::n ::::~~:::: :;;;:;:, s:1t ::;'M3·::~;; ::;:: ;~>;jE; ::, :·:i·i·dJ~::: ,:;:;fa+1~} ttfa\:~:,; :,;;:~)i •,: ~:;; i ::::4·::- ')\;;~i{~> :d·1;·; :::: .\<J:rj :: ;(:"{':~ 
SCT /SHI PT Np ~ :~ J_.; I l'-17 1~-t- I :5° ~ I :j~ - .... , / .,,-,--, 

'4,t,/3 / t£. Pu // / .?.3/ ~~} ~.3_ej- :'i3.:) ~3;; """ //' 
DATE Am 

Cm / C~ / .-,} / 1 

-¥1.. j:51 " SCT/SHIFT Np I j i.l.': /~.-~ Vi"1 r ·,, .J . 

~) J!,, i I CJ .. G- Pu ,'/0 :zs:o I ~1.S '11"(.., I I i:r .' ." r -i. 
DATE Am '-r; i Jo! '.), =, "i :<1 0 I ... C 

··- ... 7 ·?~•,, . i.:..1~ 

7-/0·-'/J i {;,,.;.' ·7- . .,/ C 17~"' Cm j I I _).,.•. "..,;) :r-,i: / " 
, 

J iC1 

SCT/SHIPT Np .P, J:: ·, /4) r ,ss I 

: /IJ ,'y /:"i.;-

~~1 /5··(~ Pu 1-:; q .'\ ., . 
'?. "p ·z3s-' ' ' 

1. '1.-, '), ?·1... 
I 

DATE Am /3~ :.' ::,;. '.{ "7()0 ., ,. 0. 
. : '-' I }½'/ 30s 

' -(/,CJ"( Cm ! ~.,--y Ti :<S) T-, •., ,, . ,, •. • .I- ]<..~ ·, 3-,c: ,.. 

'::\;JtJ=:i 'Ii~\:i';!;I;:;::I;:'; Jii:t: litti::t1i;: i);f'5'{q'\ i;!:B}:j) i):\1./i i ,:;';GiLf l, :\/14)~} ::;:;::::~-~':( \:};\Ji( ?1?:iii{ ~--:;j ·'.''i ·'-:•ii \\{: ?"·:(. 4 

3CT/SHIFT Np f'C> r3·1 }l/-, /<:; "/ j /53 !55" 

J"J!.-; //!-(;,, ·1 3 I / ·-z 1 ~ "?. J"). .,,-,--- -- -Pu /C9 -~ ~( ~) -~ l' 

DJ\TE Am 13<;, "? ,- . -, 
_\ V ·" ~9':/ 

, ·, 0 ·7 ~ 7_ ·7r--. ~✓- • • 71 7 - .,,,..,, 
. -/,· r , ~ Cm i-:..j - ~'<v~ J . .-- ~' 'i Jl/ ,_.,, 

SCT/SHIFT Np f I I'S,' I I/UK /Sf.,,. 1 !:T) tS'i 

cw~ I c-t Pu i IC ·:,_ "? I . ') •:,, 
..,,-> ..... 

DATE Am /_"(~~ ? C,,'f, __ ,,,,,. 

1-.1 ]..-ti; Cm 11~0 ?71-

SCT/SIIIFT Np ¥> I~ I LI 'I 
I I 

·-z /J ... /-:;l . ('., 
I~ ' 

~)....,.,, 1 1 ,. II I '.)30 "l'I i ·HJ I ~3, -~1 I • _,,,, ... . ,. ·,.,. Pu '\ .,. 

DATE Am ·-7 I ~ 'J~IJ •'") q ;.; 
•\. ?c.7 ZC1J ?~'1 ~ 

l"7.. 1 V,9T 
. , ,, 

37 I ..,, r ·.n~ .,., ·, jt;,~1 ,,,,.....,,.✓ 
Cm /11,y ·' ...:. . .) ' (.. ' . 

TE: Np (mNp) peak must be at ch 150 +/- 10 (3. 2 - 4.4) or ch 80 +/- 10 (3 .1, 1.1 - 1.4) 
Pu ( J.Hpu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 •/- 10 (3.1, 1.1 - 1.4) 
Am ('•

1Am) peak must be at ch 300 •/- 10 (3.2 - 4. 4) or ch 139 •/- 10 (.) . 1' l. l - l.4) 
Cm ( l••cm) peak must be at ch 368 •/- 10 (3.2 - 4. 4) or ch 160 •/- 10 ( 3. 1, l. l - l.,,) 

BEST AVAILABLE COPY 70 

------· / 



• WHC- SD-WM- DP-044 
" - . 

WESTINGHOUSE HANF~~'o OMPANY l3tz~ //t/5-
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No. Customer ID: 

p IJ. JI I) ?j 701 fr L.. 
Analysis: a •r' a Sample Prep: ~vr 

Instrument: fJt.Jfi/ ~ ( Procedure/ Rev: L.J- ✓9-/-/.i I r 1)-o) 

Technologist: SU£ LA:i ( J~ ~) Date: 7-/- 73 , 

Starting Time: /0 ~ Io Temperature .a>,.J·c 

Ending Time: JI: v-D Chemist: A~ "- 0.,.. A,. A.,.,._ 
(1 -, 

Comments: 
U:_ 1·j1J"J 

-. 

Description Lab ID Description Lab ID 

1 
)If... 1-Jo. ).) 

. ..._ L/1 C S /l. 4-JD/-J".f'J-, 11 

2 R J v f...410? -Jl i" 12 

3 {--- #., l 4//o-.f7J o 13 

4 /) ,_ .,_J.:r .,i, 
I , d. 14 /'A /!IJ..J I o-.il :Jo 

5 • I 
15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard ! Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

J--1-/ CS 3J.8J/ ( /nA) 

71 

A-6000-881 103/921 



WHC- SO-WM-OP-044 
REV 1 

GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE 

ti , 

S.u11 No 

R 4108.-5530 VOGEL 
-."I· • . . ,, O.ie 

6-30-93 
1- ...... . 
13:31 

~ll'IOCI $11,..110 11 ...... """'· c ...... C:.. 

GEA LA-548-121 ~ RECOVERY E11456 
s....,. .. s.,. 
? tc-o>... STD 

lilt,~11l1 CatcwltltOftl . Af>lulll 

COLX STD# p B.r I 
R901 13~ '"'l~TD VAL rn.'l~IL 
RESULT · X REC IOI/. 
R905 STD VAL let.>- ,4-(:/L 
RESULT lot ;.C.'/,_ X REC too'"/. , . 

Af\llpll • t a,..1,11 . 2 . ,. ... ,,..,., .... .,.. ... ,....,,... .. 
.... .... .... .... 

o. .. T,f'I.,. Co,nptfolNJ 

7-l-1J ,r,o 

---·-- -- . ... --~ 
s, ,.,1 No • o.,. 

,_ .. ,_ 
. •:\ L. • 6-30-93 13:32 

GEA LA-548-121 uCi/ML · Ell456 

BLK 

·~•,..1•• ,....,,.., ., 

.... .... 
o. .. t ... ,. c ..... p .. ,.o 

7-J-1 i ,, .. ,..,, 

-:..~----

"''°'"' io 
0 

20 

0 



GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE 

WHC-50-WM- DP-044 

: LA-548-ltl 

flofflA••· c.ic .... , ...... """"" 

COUNT AS uCI/L 
LASER PRINTOUT 

.... 
0.11 

.... 

1.,., .... 11 I :n 

REV t 

------·----·---·-
O.•• ~- .. - l't,0,11, 

i~, •, , _ I 

6-30-93 13:34 20 
llet.,11 Lindi c ... ,ee ~ ,-., ..... 
uCi L E11456 0 

c ... ,_, 10 

937046L 

.... ,, .... ....... , .. . , 
. ... ... . ... . 

• • r - ••~••· •---·· -- r -,,. • · --- • •( · • · -- • • ~ •· • • • • • • •; •·•·•-•·--:··· 

R 4110.-5830 VOGEL 
0.•••n•tl\.lihon 

GEA LA-548-121 

COUNT AS uCI/L 
LASER PRINTOUT 

.1 : ., ., q... • ·r.,,.. 1a,wt0 

·,,~. -:l : •I 6-30-93 13: 34 

uCi/ML E11456 
Cw11ome, 10 

937046L 

,.,..,,11 · l .... ,, .... ,. .... , ... i 

.... .... Ho .... 

,- -fJ IJ; ,_. 

.. , • .0,,1, 

20 

0 

73 



WHC· SO-WM-DP-044 

* * * * * * * * * * * * * * * * * * * * * • REV .1 ~· • * • 
* * 

* 
* 

G A M M A S P E C T R U M A N A L Y S I S * 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

Ol-JUL-9313:18:42 7Z-~ 
7--1-4.3 

AN ALYS IS PAR AM J TE RS -

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBtR: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+~ 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED BEST AVAiLABLE COPY 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
ANALYZED BY: --- ---

SAMPLE DESCRIPTION: R4108-5530 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

COLLECT STARTED ON 1-JUL-93 AT 12:28:07 

COLLECT LIVE TIME: 3000. SECONDS 
REAL TIME: 3023. SECONDS 
DEAD TIME: 0.76 % 

DECAYED TO O. DA~S, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 30-MAR-93 
EFFICIENCY CALIBRATION PERFORMED l-APR-93 

SI~ AOOVE REPRFSENTS amMICAL 'l'fXllOOLOGIST/CBF.MIST 'l'BAT 
CD1PLETED/VERIFIED 'l'BE CALIBRATIOO/ANALYSIS 00 PAGF.S 74 '10 89 

?4 



- -- - - . . 
Ol-JUL-9313:18:42 WHC- SO-WM- OP-044 

Rf V 1 
P EA K A N A L V S I S 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 95.64 47.80 1.00 1741. 1212. 10 .8 Pll-210 
2 950.30 475 .14 1.34 3536. 634 . 27.9 CS-134 
3C 1125.96 562.99 1.40 2147. 2747. 4. 7 CS-134, 

EU-152 
4C 1138.15 569.08 1.40 2170. -5053. -4. 4 CS-134, 

131-207 
5 1208.88 604.45 1.46 2368. 31320. I. 2 CS -134 
6 1322.70 661.37 1. 52 1609. ;5941. 0.9 CS-137 
68 661.44 159. 5.8 
7C 1590.92 795.51 1. 59 1247. 22883. 1.6 CS-134 
0c 1603.02 801. 56 1. 59 1280. 2180. 5.2 CS-134 
9C 2334.70 1167. 51 1.88 753. 416. 18.8 cs.:134 

lOC 2345.14 1172. 73 1.88 664. 25617. 1.4 C0-60 
11 2663.48 1331.96 2.09 - . 198. 23350. 1.3 C0-60 
12 2728.62 1364.54 2 .12 94. 584. 9.7 CS-134 
13 2799.72 1400.11 2.07 85. 246. 17.3 B1-214 
14 2919.91 1460.23 2.04 65. 850. 7.4 K-40 
14B 1460.67 769. 1.7 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY BEST AVA;LABLE COPY 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
BACKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00 
BACKGROUND LIVE TIME: 60000. SECONDS 

75 



01-jUL-9313: 18: 42 

--- - -----

WHC-S0-WM-DP-044 
REV 1 

SAMPLE: R4108-5530 
DATA COLLECTED ON l-JUL-93 AT 12:28:07 BEST AVAILABLE COPY 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AM-241 LLD<l.61E+OO LLD<l.61E+OO 
AM-243 LLD<4.30E-Ol LLD<4.30E-Ol 
BA-133 LL0<4.91E-Ol LLD<4.91E-01 · 
BA-140 LLO<l.39E+OO LLD<l. 39E+OO 
81-212 LLD<2.85E+OO LLD<2.85E+OO 
CEPR144 LLD<2.38E+OO LLD<2.38E+OO 
C0-60 l.08E+02 +-l.48E+OO l.08E+02 +-l.48E+OO 

CR-51 LLD<2. 77E+OO Lt0<2. 77E+OO 
CS-134 7.83E+Ol +-l.29E+OO 7.83£+01 +-l.29E+OO 

CS-137 l.34E+02 +-l.43E+OO l.34E+02 +-l.43E+OO 
EU-152 LLD<7.69E-Ol LLD<7.69E-Ol 
EU-154 LLD<6.17E-Ol LLD<6.17E-01 
EU-154H LLD<6.17E-Ol LLD<6.17E-Ol 
EU-155 LLD<7.45E-Ol LLD<7.45E-Ol 
FE-59 LLD<9.04E-Ol LLD<9.04E-Ol 
1-131 LLD<3.81E-Ol LL0<3.81E-Ol 
K-40 3.77E+OO +-2.98[+00 3.77[+00 +-2.S8E+OO 
LA-140 LLD<l.91E-Ol LLD<l .91[-0l 
MN-54 LLD<3.94E-Ol LL0<3.94E-Ol 
NA-22 LLD<2.06E-Ol LL0<2.06£-0l 
NB-94 LLD<3.35E-Ol LL0<3.35E-Ol 
NB-95 LLD<3.49E-Ol LL0<3.49E-Ol 
NP-237 LLD<l.60E+OO LLD<l.60E+OO 
PB-212 LL0<5.15E-Ol LLD<S.15£-01 
PU-239 LLD<2.29£+03 LLD<2.29E+03 
PU-241 LLD<7.33E+04 LLD<7.33E+04 
RA-224 LLD<5.81E+OO LLD<5.81E+OO 
RA-226 LLD<5.55E+OO LL0<5.55E+OO 
RU-103 LLD<3.48E-Ol LL0<3.48E-Ol 
RU103 LLD<J.66£-01 LL0<3.66E-Ol 
RURH106 LLD<6.61E+OO LLD<6.61E+OO 
SB-125 LLD<l.15E+OO LLD<l.15£+00 
SB-125A LLD<l.15£+00 LLD<l.15E+OO 
SE-75 LLD<3.93E-Ol LLD<3.93E-Ol 
SN-113 LLD<5.20E-01 LLD<S.20£-01 
SR-85 LLD<3.41E-Ol LL0<3.41E-Ol 
TH-228 LLD<l.65£+01 LLD<l.65£+01 
TL-208 LLD<4.l7E-Ol LLD<4.17E-01 
U-235 LL0<3.34E-Ol LL0<3.34E-Ol 
Y-88 LLD<l .24E-01 LLD<l.24£-01 
ZN-65 LL0<9.93E-Ol LLD<9.93E-Ol 
ZR-95 LLD<6.41E-Ol LL0<6.41E-Ol 

------------------- -------------------
TOTAL 3.24E+02 +-3.84£+00 3.24£+02 +-3.84E+OO 

{_ 

ENERGY COMPARISON 
(K[V) 

EXPECT DI FF 

59.54 
74.67 

356.02 
537.27 
727.20 
133.51 

1332.50 -0.54 
1173.24 -0.51 
320.09 
795.84 -0.34 
604.70 -0.25 
661.65 -0.28 

1408.01 
1274.45 
1274.80 
105.31 

1099.25 
364 .48 

1460.75 -0 . 52 
1596.?.0 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186 .10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391.67 
513.99 
84.37 

583.20 
185.71 

1836.06 
1115.55 
756.73 
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STANDAR6 DEVIATION= 0.13 

EBAR • ***** MEV/DISINTEGRATION WHC-S0-WM- DP-044 
MAXIMUM PERMISSABLE ACTIVITY s l .38E-09 UC/LI REV 1 
TOTAL MEASURED ACTIVITY s 3.24E+02 (+-3.84E+OO) UC/LI 
% TECH. SPEC.•******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

95.64 47.80 1212. 10.8 
950.30 475.14 634. n.9 

1125. 96 562.99 2747. 4·:7 
1138.15 569.08 5053. 4.4 
1603.02 801.56 2180 . 5.2 
2334.70 1167. 51 416. 18.8 
2728.62 1364.54 584. 9.7 
2799.72 1400 .11 246. 17.3 

BEST AVAILABLE COPY 

GAMMAS/SEC 

4.01£+01 
4.43E+OO 
2.20E+Ol 
4.08£+01 
2.37E+Ol 
6.35£+00 
1.02£+01 
4.36£+00 

?? 



. 
* *·* * *·* * * * * * * * * * * * * * * * * * * ¥H*C~S~-*Wt1,.-~P;OJ4* * * 
* REV 1 

* 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* ... 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE ~ //4_) 
0I-JUL-9315:17:52 BEST AVAILABLE COPY f~ 

A N A L Y S I S P A R A M E T E R S . 

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: t- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL AN~LYZER ANO: 
ANALYZED BY: ---- - --· 

SAMPLE DESCRIPTION: R4109-5630 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: l.OOOOE-01 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FIL£: ANL205 

COLLECT STARTED ON l-JUL-93 AT 14:27:42 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

DECAYED TO 0. DA1S, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 30-MAR-93 
EFFICIENCY CALIBRATION PERFORMED l-APR-93 
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Ol-JUL-9315:17:52 

P E A K A N A L Y S. I S WHC- SO-WM-OP-044 
REV 1 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 476.97 238.46 0.90 406. 105. 56.5 PB-212A 
18 238.52 79. 18.0 
2 703.50 351.73 1.44 229. 146. 33.0 PB-214A 
~B 351.84 131. 8.8 
JC 1021. 09 510.54 2.01 317. 334. 20.7 RN-222,1-133, 
3B 510.83 317. 3.8 TL-208,NA-22, 

ZN-65,RH-106 
4 1165. 60 582.81 1.45 153. 104. 40 .0 EU-154, 
48 583.05 117. 7.9 TL-208 
5 1218.36 609 .19 1.26 165. 176. 26.1 BI-214A, 
58 609 .18 177. 5.7 RU-103 
6 1322.77 661. 41 1.39 115. 242. 18. 1 CS-137 
68 661.44 159. 5.8 
7 1821.57 910.86 1.89 - - 109. 73. 48.6 AC-22811 

78 910.95 101. 7.7 
8 2919.90 1460.23 2.16 35. 830. 7.2 K-40 
88 1460.67 769. 1. 7 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% s i=s·-- -~·' ~,.. · 1 AB• E COP'/ .,_'- , ; - · ... \ : ;--.. l ._ · ..... i 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
BACKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00 
BACKGROUND LIVE TIME: 60000. SECONDS 

. • 
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Ol-~UL-9315:17:52 

- . -- . _ .;_ -- -- ----
WHC- SO-WM- OP-044 

REV 1 
SAMPLE: R4109-5630 
DATA COLLECTED ON l-JUL-93 AT 14:27:42 

BES_:_ AV/:.~tLABLE COPY 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AM-241 LLD<5.11E-Ol LLD<5.11E-Ol 
AM-243 LLO<l.60E-Ol LLD<l.60E-Ol 
BA-133 LLO<l.39E-Ol LLO<l.39E-Ol 
BA-140 LLD<3.48E-Ol LLD<3.48E-Ol 
B1-212 LLD<8.50E-Ol LL0<8.50E-Ol 
CEPR144 LL0<8.04E-Ol LL0<8.04E-Ol 
C0-60 LLO<l.02E-01 LLD<l.02£-01 
CR-51 LL0<8.43E-01 .LLD<8.43E-Ol 
CS-134 LLO<l.12£-01 lLD<l.12£-01 
CS-137 2.42E-01 +-l.31E-01 2.42E-01 +-l.31E-Ol 
EU-152 LL0<5.19E-01 LLD<5.19E-Ol 
EU-154 LL0<3.35E-Ol LLD<3.35[-0l 
EU-154H LL0<3.53E-01 LL0<3.53E-01 
EU-155 LL0<2.48E-01 LLD<2.48E-01 
FE-59 LLD<l.97£-01 LLD<l. 97£-01 
1-131 LLD<9.89E-02 LLD<9.89E-02 
K-40 2.84£+00 +-2.83£+00 2.84[+00 +-2.83[+00 
LA-140 LLO<l.55£-01 LLO<l.55£-01 
MN-54 LLO<l.09£-0l LLD<l.09£-01 
NA-22 LLO<l.15£-01 LLD<l.15E-Ol 
NB-94 LLD<l.02E-Ol LLO<l.02E-01 
NB-95 LLD<l.06E-Ol LLD<l.06E-01 
NP-237 LL0<5.41E-Ol LL0<5.41E-Ol 
PB-212 LLO<l.73E-Ol LLD<l.73£-01 
PU-239 LLD<7.80£+02 LL0<7.80E+02 
PU-241 LL0<2.53E+04 LL0<2.53E+04 
RA-224 LLD<l.94£+00 LLO<l.94E+OO 
RA-226 LLD<l.84E+OO LLO<l.84E+OO 
RU-103 LL0<9.12E-02 LLD<9.12E-02 
RU103 LL0<9.60E-02 LLD<9.60E-02 
RURHI06 LLD<l.77E+OO LLD<l. 77E+OO 
SB-125 LL0<2.73E-Ol LL0<2.73[ -01 
SB-125A LL0<2.73£-0l LLD<2.73£-0l 
SE-75 LLD<l.22£-01 LLD<l.22£-01 
SN -'113 LLO<l.31£-01 LLD<l.31£-01 
SR-85 LLO<l.38E-01 LLD<l.38E-Ol 
TH ~228 LL0<5.97E+OO LL0<5.97E+OO 
TL-208 LLO<l .24£-01 LLO<l.24E-Ol 
U-235 LLO<l.15£-01 LLO<l.15£-01 
Y-88 LL0<9.23E-02 LLD<9.23E-02 
ZN-65 LLD<3.57E-Ol LL0<3.57E-Ol 
ZR-95 LLD<l.87£-01 LLO<l .87E-Ol 

------------------- -------------------
TOTAL 3.08£+00 +-2.83£+00 3.08£+00 +-2.83£+00 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
727. 20 
133.51 

1332.50 
320.09 
795.84 
661. 65 -0 . 24 

1408.01 
1274 .45 
1274.80 
105.31 

1099.25 
364.48 

1460.75 -0.52 
1596.20 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186 .10 
497.08 
497.08 
62 l. 80 
427. 89 
427.89 
264.66 
391.67 
513.99 
84.37 

583.20 
185.71 

1836.06 
1115.55 
756.73 

STANDARD DEVIATION= 0.20 80 

I 

I 

1 
1 
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EBAR • ***** MEV/DISINTEGRATION 
WKC- SD-WM- DP-044 

REV 1 MAXIMUM PERMISSABLE ACTIVITY G l.47E-07 UC/LI 
TOTAL MEASURED ACTIVITY• 3.0SE+OO (+-2.83E+OO) UC/LI 
% TECH. SPEC. C ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

. BEST AVAILABLE COPY 
Al~ DETECTED PEAKS WERE USED IN THE ANALYSIS 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

- . 

476.97 238.46 105. 56.5 4.45E-Ol 
703.50 351.73 146. 33.0 8.16E-Ol 

1021.09 510.54 334. 20.7 2.47E+OO 
1165.60 582.81 104. 40.0 8.52E-Ol 
1218.36 609 .19 176. 26.1 1. SOE+OO 
1821. 57 910.86 73. 48.6 8.97E-Ol 

81 



••. • •• ~ * * * * * * * * * * * * * * * * WHC~ SO-WM- OP-044, * * * 
REV t * • 

* 
* 

G A M M A S P E C T R U M A N A L Y S I S * 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE (f) ~t /t/~ 
7-1- 77 

Ol-JUL-9316:17:57 

AN ALYS IS PAR A M_E TE RS 

MCA UNIT NUMBER: 1 / ADC UNIT NUMB:R: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 BEST I\\ IAILABLE COPY 
SPECTRUM SIZE: 4096 CHANNELS • MY/-\. 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+~ 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO : 
ANALYZED BY: 

SAMPLE DESCRIPTION: R4110-5730 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: 1.0000E-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FI LE: ·ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

COLLECT STARTED ON l-JUL-93 AT 15:27:46 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3009. SECONDS 
0.30 % 

DECAYED TO 0. DAtS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 30-MAR-93 
EFFICIENCY CALIBRATION PERFORMED l-APR-93 



,.. -- --
Ol-JUL-§316:17:57 

WHC-SO-WM-OP-044 
P E A K A N A L Y S I S REV 1 

PK CENTROID ENERGY FWHM 8ACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 118.70 59.33 1.11 452. 265. 24.7 AM-241,U-237, 
EU-155 

2 245.81 122.88 1.07 474. 223. 29.3 EU-152,C0-57, 
EU-154/\ 

3 703.21 351. 58 1.12 461. 48. 13 f. G Pl3-214/\ 
38 351.84 I 31. 8.8 
4 1021. 72 510.86 2.52 320. . 340. 18 .. 8 RN -2 2 2 , I - l 3 3 , 
48 510.83 317. 3.8 TL-208,N/\-22, 

ZN-65,RH-106 
5 1217.85 608.93 1.52 160. 220. 21. 5 Bl-214A, 
58 609.18 177. 5.7 RU-103 
6 1322.66 661.35 1.52 178. 1>0.4.6... 2.9 CS-137 
68 661.44 159. 5.8 
7 1821.20 910.68 1. 74 - . 91. 126. 28.7 AC-228A 
78 910.95 101. 7.7 
8 2345.51 1172.92 2.07 83. 82. 40.8 C0-60 
9 2919.86 1460.21 2.07 32. 822. 7.2 K-40 
98 1460.67 769. 1. 7 

10 3527 .14 1764.01 2.52 14. 79. 26.9 BI-214C 
10B 1764.58 64. 7.3 

ERROR QUOTATION AT 1.96 SIGMA ·-· PEAK CONFIDENCE LEVEL AT 85.0% BEST AVAILABLE COPY 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00 
BACKGROUND LIVE TIME: 60000. SECONDS 
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Ol-JUL-9316:17:57 WHC-SD-WM-DP-044 

SAMPLE: R4110-5730 REV 
1 BEST AVAILABLE COPY 

DATA COLLECTED ON l-JUL-93 AT 15:27:46 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

·RADIONUCLIDE AN ALYS IS REPORT 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AM-241 2.59E+OO +-6.41E-Ol 2.59E+OO +-6.41(-01 
AM-243 LLD<l.81E-01 LLD<l.81E-Ol . 
BA-133 LLD<l.63E-Ol LLD<l.63E-Ol 
BA-140 LLD<4.23E-Ol LLD<4.23E-Ol 
81-212 LLD<l.03E+OO LLD<l.03E+OO 
CEPR144 LLD<9.17E-Ol LLD<9.17E-Ol 
C0-60 LLD<l.llE-01 LLD<l.llE-01 
CR-51 LLD<9.16E-Ol lLD<9.16E-Ol 
CS-134 LLD<l.OSE-01 LLD<l.05E-Ol 
CS-137 l.43E+Ol +-4.28£-01 l.43E+Ol +-4.28E-Ol 
EU-152 LLD<5.78E-Ol LLD<S.78£-01 
EU-154 LLD<3.58£-0l LLD<3.58E-01 
EU-154H LLD<3.62£-0l LLD<3.62£-01 
EU-155 LLD<2.80E-Ol LLD<2.80E-Ol 
FE-59 LL0<2.21£-0l LL0<2.21E-Ol 
1-131 LLD<l.19E-01 LLD<l.19£-01 
K-40 LLD<3.01E+OO LLD<3.01E+OO 
LA-140 LLD<l.SOE-01 LLD<l.50£-01 
MN-54 LLO<l.13E-Ol LLD<l.13E-Ol 
NA-22 LLD<l.21£-01 LLD<l.21£-01 
NB-94 LLD<l.OOE-01 LLD<l.OOE-01 
NB-95 LLD<l.06E-Ol LLD<l.06£-01 
NP-237 LLD<6.32E-Ol LLD<6.32E-01 
PB-212 LLD<2.03E-Ol LLD<2.03E-01 
PU-239 LLD<8.38E+02 LLD<8.38Et02 
PU-241 LLD<2.81E+04 LLD<2.81£+04 
RA-224 LLD<2.23E+OO LLD<2.23E+OO 
RA-226 LL0<2.10E+OO LLD<2.10E+OO 
RU-103 LLD<l.09E-Ol LLD<l.09E-Ol 
RU103 LLD<l.14E-Ol LLD<l.14E-Ol 
RURH106 LLD<l.92E+OO LLD<l.92£+00 
SB-125 LLD<3.62E-Ol LLD<3.62E-01 
SB-125A LLD<3.62E-Ol LLD<3.62E-Ol 
SE-75 LLD<l.43£-01 LLD<l.43£-01 . 
SN-113 LLD<l.52£-01 LLD<l.52£-01 
SR-85 LLD<l.46£-01 LLD<l.46E-01 · 
TH-228 LLD<6.89E+OO LLD<6.89E+OO . 
TL-208 LLD<l.33E-Ol LLD<l.33£-01 
U-235 LLD<l.29E-Ol LLD<l.29E-01 
Y-88 LLD<l.31E-01 LLD<l.31E-Ol 
ZN-65 LL0<3.50E-01 LLD<3.50E-01 
ZR-95 LLD<l.88£-01 LLD<l.88E-01 

TOTAL 1.69£+01 +-7.71E-Ol l.69E+Ol +-7.71(-01 

ENERGY COMPARISON 
(KEV) 

EXPrCf DIFF 

59.54 -0.21 
74.67 

356.02 
537.27 
727. 20 
133.51 

1332.50 
320.09 
795.84 
661.65 -0.30 

1408.01 
1274.45 
1274.80 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186 .10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391. 67 
513.99 
84.37 

583.20 
185. 71 

1836 .06 
1115.55 
756 . 73 

STANDARD DEVIATION= 0.06 
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. 
EBAR • ***** MEV/DISINTEGRATION 

v H c -so-=- wlr.:O P,;. o 4 4 ______ _ 

MAXIMUM PERMISSABLE ACTIVITY= l.36E-08 UC/LI 
TOTAL MEASURED ACTIVITY= l.69E+Ol (+-7.71E-Ol) UC/LI 
% TECH. SPEC.•******(+-****) 

KEV t 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

BEs-r AVAILJ\BLE COP\/ 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SF.C 
CHANNEL KEV COUNTS % 

245.81 122 .88 
2345.51 1172.92 

223. 29.3 6.58E-01 
82. 40.8 l.25E+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

703.21 351. 58 48. 131.6 2.67E-Ol 
1021.72 510.86 340. 18.8 2.51E+OO 
1217.85 608.93 220. 21. 5 l.88E+OO 
1821. 20 910.68 126. 28.7 l. 54E+OO 
2919.86 1460.21 822. 7.2 l. 51 E+Ol 
3527 .14 1764.01 79. 26.9 l.65E+OO 
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WHC-50-\.IM- DP-044 
REV 1 

~ .. H, '11·1 ~ 
7-1 -'1 "$ 

* * * * * * * * * * * * * * * * * * * * 
* 
* 
* 

.. ~ * * * * * * * * * 
* 

G A M M A S P E C T R U M A N A L Y S I S * 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

Ol-JUL-9317:28:05 BEST AVAILABLE COPY 

A N A L Y S I S PAR A.~ ET £ RS. 

MCA UNIT NUMBER: 1 / 
DETECTOR NUMBER: 4 / 
SPECTRUM SIZE: 4096 CHANNELS 

ADC UNIT NUM8ER: 1.0 
GEOMETRY NUM~ER: 41 

ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL- ANALYZER ANO: 
ANALYZED BY: -- -- -

SAMPLE DESCRIPTION: R-4110-5830 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l .OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: 1.0000[ -0l 

COLLECT STARTED ON 

COLLECT LIVE TIME: 
REAL TIME: 

l-JUL-93 AT 16:37:53 

1000. SECONDS 
3011. SECONDS 

DEAD TIME: 0.37 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 30-MAR-93 
EFFICIENCY CALIBRATION PERFORMED l-APR-93 · 
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Ol-JUL-93t7:28:05 WHC· SD-\.IM-DP-044 

REV 1 
P E A K AN ALY. SIS BEST AVAILABLE COPY 

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 118. 53 59.24 1.05 577. 171. 

2 245.62 122.79 1.11 565. 179. 

3 703.58 351. 77 1.40 342. . . · 175. 
3B 351.84 - : 131. 
4 1021.62 510.81 2.12 286. J 329. 
4B 510.83 ~- 317. 

5 1166.03 583.02 0.96 190. 108. 
58 583.05 117. 
6 1218.33 609.18 1.52 159. 228. 
6B 609 .18 177. 
7 1322.60 661.32 1.48 .. 150. 5073. 
7B 661. 44 159. 
8 1821.72 910.94 2 .16 81. 122. 
88 910.95 101. 
9 2919.64 1460 . 10 1. 99 33. 845. 
9B 1460.67 769. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
BACKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00 
BACKGROUND LIVE TIME: 60000. SECONDS 

ERROR NUCLIDES 
% 

41.7 AM-241,U-237, 
EU-155 

39.6 EU-15·2, C0-57, . EU-l54A 
32.8 PB-214A 
S.3 
r.8.6 RN-222,1-133, 
2-.8 TL-208,NA-22, 

ZN-65,RH-106 
42.0 EU-154, 
7.9 TL-208 
20.8 (31-214/\, 
5.7 RU-103 
2.8 CS-137 

5.8 
28.9 AC-228/\ 
7.7 
7. l K-40 

I. 7 
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Gl-JUL-9317:28:05 

SAMPLE: R-4110-5830 
DATA COLLECTED ON 1-JUL-93 AT 16:37:53 

WHC-S0-WM- DP-044 
REV 1 

BEST AVAILABLE COPY 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR , CORRECTED ERROR · 
• 4 

AM-241 l.67E+OO +-6.99E-Ol l .67E+06-:t-6.99E-OJ _ 
AM-243 LLD<l .81E-Ol LLD<l .81£-01 :: 
BA-133 LLD<l.75£-01 LLD<l. 75£-01: 
BA-140 LLD<4.26E-01 LLD<4.26E-Ol 
81-212 LLD<l.OOE+OO LLD<l.OOE+OO 
CEPR144 LLD<9.19E-Ol LLD<9.19E-Ol 
C0-60 LLD<l .18E-01 LLD<l.18E-Ol 
CR-51 LLD<9.31E-Ol - LLD<9.31E-Ol 
CS-134 LLD<l.19E-Ol -- LLD<l. l 9E-Ol 
CS-137 1.43£+01 +-4 . 27£-01 1.43£+01 +-4.27£-01 
EU-152 LLD<5.29E-Ol LLD<5.29£-0l 
[U-154 LLD<3.25E-Ol LLD<3.25E-Ol 
EU-154H LL0<3.25E-01 LLD<3.25E-Ol 
EU-155 LLD<2.85E-Ol LLD<2.85E-Ol 
FE-59 LL0<2.09E-Ol LLD<2.09E-Ol 
I-131 LLD<l.17E-Ol LLD<l.17£-01 
K-40. 3.51E+OO +-2.84E+00 3.51£+00 +-2.84[+00 
LA-140 LLD<l.40£-01 LLD<l.40£-01 
MN-54 LLD<l.04E-Ol LLD<l.04£-01 
NA-22 LLD<l.09£-01 LLD<l.09£-01 
NB-94 LLD<l.OlE-01 LLD<l.OlE-01 
NB-95 LLD<l .16E-Ol LLD<l.16E-Ol 
NP-237 LLD<G.38£-01 LLD<6.38E-Ol 
PB-212 LLD<2.03E-Ol LLD<2.03E-01 
PU-239 LLD<9.14E+02 LLD<9.14£+02 
PU-241 LLD<2.84E+04 LLD<2.84E+04 
RA-224 LLD<2.20E+OO LLD<2.20E+OO 
RA-226 LLD<2.08E+OO LLD<2.08E+OO 
RU-103 LLD<l.09£-01 LLD<l.09£-01 
RU103 LLD<l.15£-01 LLD<l.15£-01 
RURH106 LLD<2.15£+0~ LLD<2.15£+00 
SB-125 LLD<3.70E-Ol LLD<3.70E-Ol 
SB-125A LLD<3.70E-Ol LLD<3.70E-Ol ·· 
SE-75 LLD<l.38£-01 LLD<l.38E-Ol 
SN-113 LLD<l.58£-01 LLD<l. 58£-01: · < • 

SR-85 LLD<l.46£-01 LLD<l.46£-01 -
TH-228 LLD<6.94E+OO LLD<6. 94£+00 . 
TL-208 LLD<l.36£-01 LLD<l .36£-01 -
U-235 LLD<l.26£-01 LLD<l.26£-01 
Y-88 LLD<B.74£-02 LLD<B.74£-02 
ZN-65 LLD<3.80£-0l LLD<3.80£-0l 
ZR-95 LLD<l.85E-Ol LLD<l.85£-01 

------------------- -------------------
TOTAL l.95E+Ol +-2.95E+OO l.95E+0l +-2.95E+00 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 -0.30 
74.67 

356.02 
537.27 
727.20 
133.51 

1332.50 
320.09 
795.84 
661 .65 -0 .33 

1408.01 
1274.45 
1274.80 
105.31 

1099.25 
364.48 

1460.75 -0.65 
1596.20 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186.10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391.67 
513.99 
84.37 

583.20 
185. 71 

1836.06 
1115.55 
756.73 

STANDARD DEVIATION• 0.20 

-
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~--· .. ; . . 
EBAR • *0 "* ME~/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY = l.57E-08 UC/ll 
TOTAL MEASURED ACTIVITY= 1.95[+01 (+-2.95E+OO) UC/LI 
% TECH. SPEC . =******(+-****) 

WKC-SO-WM- DP-044 
REV 1 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85 .0% BEST AVAILABLE COPY 

PEAKS NOT USED IN ANALYSIS 
. 

CENTROID ENERGY NET AREA ERROR GAMMAS/S_£C 
CHANNEL KEV COUNTS % 

245.62 122.79 179. 39.6 5.29E-Ol 
1218.33 609.18 52. 94.0 4.41E-Ol 

PEAKS ELIMINATED BY BACKGROUND -SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

703.58 351. 77 175. 32 .8 9.78E-01 
1021.62 510.81 329. 18.6 2.43E+OO 
1166.03 583 .02 108. 42.0 8.90E -Ol 
1821. 72 910.94 122. 28.9 l. 49£+00 
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Cl'\LID Version 2,0l, 

- . ---· 
WHC-SD-WM-DP-044 

REV 1 

222-S COUNTING ROOM WESTINGHOUSE Hl'\NFORD 

cnL> EFF 
Men UNIT NUMBER < 2): 1 
ADC UNIT NUMBER (1,0): 1 
DETECTOR NUMBER ( 12): 4 
Men MEMORY REGION (FULL>: 
onTE SPECTRUM COLLEClED: 1-nrR-93 
llttE COLLECT STnRTEU: 12: (10 

BEST AVAJLABLE COP\' 
GEOMETRY NUHDER ( 12): 41 
GEOMETRY I•ESCR IF'T IOtl: 22cc L IJ,l 
ncTIVITY UNITS ( uCi) : 
CROSSOVER ENERGY: 165,853 
CALIBRATION SOURCE EHTRY OPTIONS: 

TYPE (I cnrrn I ti OE RE TURN nm MMH.1(1L ENTRY, 
TYPE nN INTEGER (0-999) TU USE n SOURCE LIFRnRY, 
TYPE n PLUS SIGN BEFORE lHE INTEGER (tO - +999> 
TO CREATE fl SOURCE LIBF:-nF:Y [llHUtrn t1"1f1ML ENTRY, 

OPTION: 4-11 
42B47-A 22cc LIO 
[IO y Ou w n NT TO E ti TE R Mr< E FF IC I EH C ., r- (J It n s II (1 u u ,., LL y ( HO ) : N 
DIMENSIONAL UNITS OF STnNDARD: En 
SIZE OF STANDnRD IH En 1.00000 
NUMBER OF POINTS: 11 
l'\CTIVITY IH MICROCURIES [YES/HO]! 

f'EAK 1 
ENERGY! 59. ~'i(,3 

i11i-\ i1l \: ONE
3 t.1~i7,i<?OE + ~.~ OOOOOOE-01 

tU\ L F - L I F E : D 1 ~i BOO 0 
• I• EC n Y T HIE < 0 , 0 0 0 0 0 0 E -- 0 1 tll trn • ) : 1 -- r E [I-· 9 2 

TIME OF SOURCE cnLIBRnTIUN: 12:00 
DECnY TIME: 6,120000E+05 MIH5 

EFFICIENCY= 2.~~0463E-02 <+- l,31175UE-01) 

PEI\K 2 
ENERGY! 88,034 
nc11v11v: 2.06soooE+o2 
ACTIVITY ONE SIGHn: o.ooooooE-01 
HnLF-LIFE: D462,6 
DECAY TINE < 6,120000EtOS HIHS.>: 

EFFICIENCY= 7,949910E-02 <+- 4,352131E-04> 

PEl"tl< 3 
ENERGY: 122,061 
ACTIVITY: 1,B81000Ef02 
ACTIVITY ONE SIGMA: o.ooooooE-01 
HALF-LIFE! D271,B 
DECAY TIME < 6,120000Et05 MINS,)! 

EFFICIENCY= 1,0B2324E-01 <+- 6,692147E-04) 

F'EAI< 4 
ENERGY: 165,853 
ncTIVITY: 2,284000Et02 
ACTIVITY ONE SIGHn: O,OOOOOOE-01 
HnLF-LIFE: [1137,66 
t•ECnY TINE< 6,120000C10S HltlS,): 

r- r r. T r T r t I r ·1 - 1 r, 1. .t "l "1 -~ r " 1 , ., ... 1 .. ~ ., -:- -'· ., 1 - - . " ·~ \ 
'~--- ·-~ .. , 

' . 
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LOrr(EFF) = -S,798443Et01 t 2,284603Et01tLOG(E) - 2,J3779BEtOO*LOG<E>-2 

PEM~ 5 
ENERGY: 391,668 
ACTIVITY: 7,J01000Et02 

-- -•--__ __,,---.... . - . ---
V H C- SD-WM-DP-044 

iEV t 
ncTIVITY ONE SIOHn: O,OOOOOOE-01 
HALF-LIFE: U115,09 
DECnY TIME ( 6,120000Et05 MINS,>: 

EFFICIENCY= 5,422120E-02 <t- S,866320E-04) 

PEAK 6 
ENERGY: 513,990 
ncTIVITY: 1,252100Et03 
nCTIVITY ONE SIGMn: O,OOOOOOE-01 
HALF-LIFE: D64,84 
DECnY TIME ( 6,120000Et05 MINS.>! 

EFFICIENCY= 4.084660E-02 <+- 1,B023 25E-03) 

PEAK 7 
ENERGY: 661.650 
ACTIVITY: - 8.032000Et02 
nCTIVITY ONE SIGHA: o.ooooooE-01 
HALF-LIFE: D11020 
DECAY TIHE ( 6.120000EtOS HINS,)! 

EFFICIENCY= 3,647674E- 02 <+- 9.170283E-OS) 

PEAK 8 
ENERGY: 898,021 
ACTIVITY: 2.014700Et03 
ncTIVITY ONE SIGMA: o.ooooooE-01 
HALF-LIFE! D106.61 
DECnY TIHE ( 6,120000EtOS HIHS,)! 

EFFICIENCY= 2.6266B6E - 02 (t- 2,552038[-04) 

F'EnK 9 
ENERGY: 1173.2~0 
ACTIVITY: 1,092600Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D1925.3 
DECAY TIME < 6.120000EtOS MINS.>: 

EFFICIENCY= 2.150980E-02 <+- 6,404292E-OS) 

PEAK 10 
EN~lrnY: 1332. :mo 
ACTIVITY: 1,09J200Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D192S.J 
DECAY TIME ( 6.120000Ef05 HIN5.): 

EFFICIENCY= 1,974SOOE-02 <+- 6,005783E-05) 

PEI\K 11 
ENERGY: 1836,130 
ACTIVITY: 2.135300Et03 
ACTIVITY ONE SIGH~: o.ooooooE-01 
HALF-LIFE: D106,61 
DECAY TIME ( 6.120000Et05 MINS,): 

EFFICIENCY= 1,S37435E-02 <+- 1.418405E-04) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

LOG(EFF) = 1,227066Et02 - 7.976722Et01tLOG(E) t 1,920272Et01tLOG(E)-2 
- 2,0595B1EtOOtLOG(E)-3 t 0,2211 20E-02tLOG<E>-~ 
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Lab Segment Serial No. 
I l) 

Instrument: 

Technologist: 

Starting Time: 

Ending Time: 

WHC-S0-WM-OP-044 

WESTINGHOUSE HANFORD COMPANY l.3a~~rr--
222-S LABORATORY 

ANALYTICAL BATCH 

Procedure/ Rev: LA • c;;;.s-_ 
- -- --

' I 
Date: 7,...(g ,...q 3 
Temperature 

Chemist: S. 

Comments:--------------------------------

Description Lab ID Description Lab ID 

1 ,.mt..~ p~ ."1"', 2 4 J f'\'b• Sf=:..~ b 1 1 

2 Rik' 12 L.! I f"i 'I -.r::;/ ,,L Ii 12 

3 
I, ,:-, .. Tl f"ll ~ I? 411ti-57lJ h 13 

4 ,C -
I 

. ,n Ir:: C\1 • .r, 12 411 f\ ~4 v- 14 

5 I ' 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol . and Aliquot Vol. Aliquot Vol. Standard 

I rnn c.. (1Jt-ff.lL ,<ff \2-lo~~ //7) hA.o J 

,<.n·v-;::::- q{)?.,.~ , /f'X'\JV 0 l 

' 

o? -

A-6000-8111 103/921 



URANIUM ANALYSIS - UNDIGESTED SAMPLE 

WffC-SO-WM-OP-044 
REV t 

s., .. , NO S.,nplt Pooftl 0.le J.,... IH"'9CI 

R 4108.-5540 VOGEL 6-30-93 13:31 

u LA-925-106 X RECOVERY E11456 
S.mp&e S,H 

? . /t:)C) --10 • .100 ~ STD 

..... , ... ' A f l4 1r" • J ·~•t•• . ) A,..1,.a • • ..... ,, ... , 
..... "'' 

.. ·., -- .......... ---..-. ........ ----
S.1.al NO S.mp&e Po.n1 

P•tCM •IJ 

20 

0 

·Ill 

R 4109.-5640 VOGEL 6-30-93 13:32 ' 20 
o.,.,,. .. ,...,li,N. .,.-..... ,110G_s,--,.-,..,.-,o--_..,,.1w-.... -, .... ""'-,-,.------,,-c-,..'-,"°--,-c_Oc1e __ -+-11a-,-..,.-1. 

u LA-925-106 uG/HL E11456 0 
S.n,ple S,1e c .. 11om., 10 

? , 100 -10 -, • sr;>c,,.,.(_) BLK 

An••r••. 1 ,., ... , .. . 2 ...... , ... :, Analrll •. ..... , .. . , 
----

.... .... .... .... ... . 
o.,. 1,n,. Comp,-1•0 LIi> Un.I M111 

1u.t) 

93 



URANIUM ANALYSIS - ONOIG£STED SAMPLE 

WHC-SO-WM- OP-044 
REV 1 

R 4110.-5740 VOGEL 
o.,., ... .,..,.un 

U LA-925-106 
S.mple $.,o 

? • ~00 -/t> -:, , S-OD ,,.,,..I_) 
R~m.a•• • C•1< w1e1.on1 Ae1wt11 t1': 
7'"838/t. zsJ-~ 
.ta,~ 

• ti (., )b.. l) (c,. 2l€ "C#). 

~-~ -.ll , 

o. .. 

RewO Uft••• 
uG L 

r--
6-30-93 13:34 

c ... ,11• c-

E11456 
Cw••~•• 1D 

937046L 

,.,..,, .. . ;i Ane•, .. . ' ..... , .. . , 
.... 

o.,. 

-,--------- -

s, ..... Hu 

"" 

/2-0{) 

.. . 

"'' .... .... 

o.,. 

,., ...... , 
20 

Re,.-na 

0 

.,, 
,3" 

Puuut, 

R 4110.-5840 VOGEL 6-30-93 13:34 20 
0.-;;;;.;._,.u.1, ,...,IQO, ~1,ou.:.'.:,.,~--,-R.::-owl-::l~LMJ..1~o1,__;=-.:::.:::...._::.;:C!'.'",....1, .. ll"~f.-..:..:::..:,_+;R.:.:,u::,n~1 

u LA-925-106 
S.,o,p1e s.,. 

uG/M~ ______ E11456 
c:;;;:;:;,-,-o-------. 0 

r.:---?~· --=/_o_o_-_.t:>_•..:...;.._so:,:-.....;..;.,v...,l...);..._ ______ ..i...::9_37_0_46L ___ -j 

ft.MJ.61~1 . C.k:MWhOOI, f .. tw&II 

.... . ... . ... .... . ... 
1.,. .. Cu.n"'91•61 

I 
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--

Technologist: 

Starting Time: 

Ending Time : I t/1 

WHC-SD-WM-DP-044 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 

Jt,-lft, L, 
Sample Prep: 

Procedure/ Rev: 1 5") _ 1 f 
-· ~ 

Date: _ 1 _ 1;, 

Temperature 2 y, (,. 

Chemist: 

Comments:-------------------------------

Description Description Lab ID 

1 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard I Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

/_//I ( > t,~3(3- _ /1A'JwJ 

(J:J-1 7of3'f'J - ,,owl} 
rr 

Q,r:; 

A ·6000-tl81 10311121 

(_ 



METHOD: 

- --w_ H c--s-~w--M--'-b-r--o, ·4 
REV 1 

ANALYTICAL BATCH SUMMARY SHEET 

DATE START: 
LA-503-156 July 12, 1993 

PREPARED BY: c:fif;!dTE COMPLETE: 
L. L. fr;tts · July 13, 1993 

UNITS: uCi/mL 
SPLNAME SPLID ANALYTE RESULT #1 RESULT #2 AVERAGE RPO% 
STD 63843 R4108 Pu-239/4 1.32E• 2 

BLANK R4109 Pu-239/4 <2.65E-4 

937046L R4110 Pu-239/4 3.37E-3 3.42E-3 3.40E-3 1.5 

- -

I 

%REC DETLIM 
101.1 

87.6 

88.1 2.65E-4 
77.3 

NARRATIVE: ! )( !NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH 
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH: 

The results for the standard are in uCi/L. 

The samples were treated with concentrated nitric acid and 30% hydrogen peroxide 
prior to analysis. A factor of ten dilution was made by the pretreatment. 

0/oCTER 
1.1 

18.4 

1.0 
1.1 



.. 
; PLACE ANALYTICAL CARD IN BOX .BELOW-DO NOT.,WRITE.LN SPACE 

----- -· -----

R 4108.-5581 VOGEL 13:31 20 
11e ...... Un••· 

Pu239/40 LA-503-156 X RECOVERY Ell456 2 

EDP R211 
sTDstulDi/3 

.. ,u-o 

AROOl 
RESULT /3:J. 

STD VAL. J3D.~ XREC /o/./ 0/0 

/ ,J (...- >IN".) 
.Jl'1) ,J . & "l1 t,- 70 8413 

"'' 
Dalt 

· 7-Jl-93 

··- ----------------~ 

STD 

SUPER RUSH 

~·,••·• 

!001Nl8J H~Vll\' 
Na~OBP • .:{3V .. 

,.,..,, ... ~ 

~u _ 2_38 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD 

(f:S•rUlliNM )): ,~,Li· IAl11111,,1 ~7/1_2/93 j•u :! :Iii AEA Fm, ·. (<~:Ii i) 0.4674 
R4108-5581 ,a111pl1~ Vuh11111• in 1111. (~'i) _ _ ___ 0.1 1111 :!:lfl AEA ~'i.u !. (l':! :111) 0:..~~-2}_ 
f(/ 8at¢1i ill))){ i'i;1111ple II.I-'. (lll•j 101 1111 :!:l!I AEA Fr.u •. (1.:.!:.l!I) 0.49ti5 

1175 l'r.u.w V11h1111e in 1111. (Sl'KV) 0. 1 l'ulal AT Cu1111ls 7080 ~-----~1--------'----'--tt-----'--t1--------:-~-"i(--------:r4•fo,i:iiiiN<i't?:(: ~lil!•-sl IH'. (11111•1 1 l'i1111:• Cm111Li,I (111i11) 30 
2 l'r.ll1!f l~)ljk Nu. 70843 lbu!k,!1Ut1111I (1·p111) 3 

{,i(\:O»t• Jdd l'u-:!:lli lh·ilV Cun',I valu, i 

!07 /12/93 i•u-:!:111 'l'r;u, •r Valu, i 

06/11/93 1'11 :!:11; Crnmls 

2786 1111 :!:Ill l'u1111b 

2729.08 l'u :!:HI Couul.~ 

660 AEA C111111l Tiu~• 

~ 'l\me = Cuuuliaic IW.i: No. - l're111111Liu11 i.t.. No. 

l'u 2:16 Otni CamlcUiin : '1'1111,cr l'rq• Vailw • 1 e t.1 U11! ,__, ul I - b~ • lliny '1\1111:) / 10•0.u~ f I 
hi 2:16 Tn.%1 kmi-, : I AT C:w11b / 'l\111e ll'd - liq I (2) (12:111) (100) / '1'1111J:r 2:IG 0.S..y l:..n'd Vlllue • wL lllkb1. 

l'u 2:IU/.!•O itl/1 : (C2:111) (1'1112!1' 2:16 tkQy lm'd Viii) (~•KV) (II)) (Dll•l (I 0001111/ij / I (l:!:111) (\'>1 (2220000d11111/11U) I 

31.05 
2.17 

32.92 

5-00 

l'u 2:sn drill : I (Tul,il AT ll.'• / 'l\nll! Q.'d) - 1111& • (2) (~:sn) - -.,'U 2:SU dp111/wL in Tniiu) (Sl'KV) (l~:SII Tnii:cr 11oui-, / IUU) I 

I'll 2:ld IO/UIL = I (I'll z:in a11-11) (Ill? (11111? I / I (l•U:-2:sn '1'1,er IC.1:roory / IUU) (~ 2IIUOUtlp111/11ll) N,) I 

li&:lioU'II! C.1u11U1te ~ : S.1111&1\! kuul. ul I (I/I'll z:sn fut..1 IA1t111L,) t (I / l'U 2:IH ur 2:Sll/.!•u liA,al IA,mb) I• IUU 

1!::''=11=-:.=•:=t!l=a/=:!='I0==1•=Ci~/=l.=================1=.:_,_=3=2E""· ""+=0=2==1r NOTE: Tracer values are in dpm/mL. 

l'u :!:l!l/:!•U f1l:i/111L = 1.32E-01 

(dalive Counlilll! ~~iror = 1.1% 

'u :! :IU 1Jl:i/111L = 
u~~1liY1! (01111li111! Frror = 

< 1 .14E-02 
3.1% 

NOTE: Pu 238 Reported rHull le • LESS THAN v.lue ualng 

20 dpm lor Iha Pu-238 sample acllvlty, 

111 !!:Iii Tnu.,•r l<,.~,.v,·rv = 79.8% 

f?ulu Enuy by: 

A__Pprove~l by : 

Dale : 

Dutt:: 
97 

Fo1111 l Rev. l 

,-· 



PLUTONIUM 239/240 ANALYSIS - UNDIGESTED SAMPLE 
W H C- S 0- W M- 0 P -04-4 --

-:tr";L ~ ,- 1a-Cl:l 

70S'0_3 
3.0 

REV 1 

.... -.. 

98 



WHC-S0-WM- DP-044 
REV 1 

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE 

'1· 'g,-J 
s,,..,, No •$1,npie PQ.n1 Time lN...o . 

6-30-93 13: 31·1 

0.1t1m.,..,1,on C:,..190 Goa 

Pu239/40 LA-503-156 ~ RECOVERY Ell456 
Sample $ ,1e Cu11ome1 10 

? STD 

EDP R211 AROOl 

RERUN STD~ G.J B'IJ RESULT l,I lit-Z.. 

STD VAL. %REC ¥0 ., ., • 

/lf,I .AJ f / ,n L {'11111,,,_, ...... 

OUT FOR REnur~ 

H11 

o.,. Lib Unu Mgr 

' ,~30 

PoOltlr .... '\ 
20 ......... 

1 , 

--- ---------:---,-----:- ···------- . ----
-JI'- I 7-,-7.3 

<j_ .. '· • 
._!d£L - i 

I, 

.. /1(/df, -551I 

3/J 

BEST AVAILABLE COPY 

. . . 
·. ' ' 

. ... , 

~- ' 
,_,,_., -_,,, . . - . . , ' ·, .. .. 
S8,1 

.. 



WHC~ SD-WM-DP-044 
REV 1 

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE 

--- .. ··- ---- - ----------------. ,, 
Scual No o.,. Time IH.-G •· ., P,.0,,1,-

6-30-93 13:31 20 

Pu239/40 LA-503-156 % RECOVERY E11456 0 
S.mplt S,1t ~ 1-1.'il c .. 11ome, 10 

? iDO • \C- - ..+ . Im\ SP1U..il-'1t:>5 STD 

OUT FOR RERUN 

.... 
0.1~ T,n~ Comp1t1tG LAD UM Mer 

1-l&>-'l3 ;). ~ 

.. 

. .. ~ . ' .. 

-···. . ,. " 

BEST AVAILABLE COPY 

--- .. ·.· -.. ·--- .--... .. . 
~-

-L 98. 2 



.. , 
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT. WRITE .IN SPACE 

-· .. 
, 3,J- ;{OSS 

WHC-SD-WM-DP-044 
REV 1-

$o,,., Ho S."""° Po.nt • • , ...... ..a P,,0,11, 

R 4109.-5681 VOGEL 13:32 20 
Dclf'rnu,~11on Cl\o•11• C..O• .... .,,.. 

BLK 

REAGENT BLANK 

COUNT AS uCI/L 
<.:>.t.-.<t10-\ .$UPER RUSH 

14-4 1,-,I "AfJt · 480~~1N 
• /(!() ,J {)"" 131.r - 10:&'I) P.TTACH PRINTOUT 

AIIAIJM • 4 ,.,..,, ... ~ 
"'• 

-f'J·'I) 

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS - BLANK 

R4109-5681 r-i-11111111• Vtohlll~! ill 1ul. (~'i) 0.025 1111 :!:Ill Al-:A 1-'nu·. (f:!:111) 0.0584_ 
\' / Bilt¢1i :tl) :}) ~11111111• II.I-'. ____ (l_.l~--,---·--;- l~u '.!:.J!l AEA fo'1;u •. (t:!:l!lj 0.002 

1175 l'nu,•r V11h111~• i11 111I. (Sl'KV) 0.1 li1l.al AT C111111ls 4012 r....-----~i-----------.J.-11------11----------"11--------:' d1i•ii:iffN~%}' llii:,~L ll.F. (Ulll-1 1 l'im• C111111L,_,I (111i11) 30 

2 l'n&L,•r Uuuk N,~ 70B43 ~~11,k11rn111ul (1·1>111) 5 

: @JA,u~viittt l'1ww l1n•1k1rali1111 l.l.11.J, 06/11/93 1111 :::Hi C111111b 48.35 
~

111-:.!'.lli l11l!fku;11.io11 Vahw 2786 'u :.!'.Ill (i11111L-; 3.04 
''/')} D~tot)/t{ l'u-:.!'.lli ,~,,av uin'd vahll! 2727 .26 111 :::l!I l:1111111.-; 0.11 ................................... il--___ _._ _____ .... ____ -lf _________ ..... _______ _ 

07/12/93 1111-:::111 1'nu,·r Value 660 AK~ Cm111l. Tim• 

l'u 2:16 ~ C&imcl.illn = Tnar l•n,11 Viiluc • I e lil U>C 1111..,.. ol I - Iii:! • IJis,ay 1\rnt,) / IU40.!Jr, I I 
l'u 2:16 'lhiccr

1 

kmi-,, : I AT Qull,o / 1\1111! Q.'d - Ilk& I (2) (12:10) (IUD}/ 1ncr.r 2:111 llo•~Y IAll'T'd Viilw • ml. iulcd. 

l'u 2:19/l411 wl/1 : (C!:l!I} (1'nol>!I" 2:16 IJiuy Qlff'd VlAI) (~•KV) (111') (llll•) (IIIIIUml/ij / I (~:16) (~'i) (22:!UOUOdJ1111/)lll) I 

267.9167 - . 

l'u 2:111 dpm : I (Tw,I AT D.'w / 1\1111: ll.'d) - [lq • (2) (C!:111~ - (I'll 2:tH d11m/n1L i11 'nlar) (~•KV) (l~:ICI 'lnn:r ktui""1 / IOU) I 

t'u 2:111 til/mL : I (l'u z:iu dp111) (ll•) (lllll? I/ I (l'\:-211tl 1'noa:r 11r1.x1.,,, / 1011} (22211UUUdp111/IJll) (~-., I 

keti.Ulll twnwic Q-ror : ~ llwl. ol I (1/l'u 2:tG 'iiluil lh111l,i) t (I / I'll 2:tH ir 2:t!l/lCII TulJ&I Cw111.11) I• 100 

l!.;l•=11-=:.!=:1=!1=/=:.!4=U==''=ci.,./=l.===-==-=====<=~=·6 ...... 2:;:.;.E""-'""0=..1==!1J NOTE: Tracer values are in dpm/mL. 

'u :.!:l!J/:.!,tO pl:i/mL = 
{dalivc Counlin~ ~rror = 

< 2.65E-04 
18.4% 

NOTE: Pu 239/240 RepOfted re1ult 11 • LESS THAN valu1 

ull11g 0.05 fot the Pu-239/240 pHII height, 

'u :!:Ill µCi/1111. = 
1!,•b,livc ll11mli11g FJTOr = 

'11 :.!:lli 1'nu,•r l!l.111wry = 

_ l_)J>rovctl lly: 

Fom1 1 Bev. 1 

< 4.11E·04 

3-.:.f:i% 
87.6'1/., 

NOTE: Pu 238 R•poned r11ult 11 • LESS THAN valu1 ullng 

20 dpm tor the Pu-238 aanipl• Kllwll'f. 

Dute: 99 
Date: 



PLUTONIUM 239/240 ANALYSIS - UNDIGESTED SAMPLE 
---- -::-.:..--- -------

WHC-S0-WM- OP-044 
REV 1 .------------------

:tJ" I .,e· ?~l;J-::1-~ - ·- v- --..-.. - ---_;r;--. -----··· --- - -~ . .,. 
L/O/J.. _? , .,.. .... R J./ I t,'f- SC. 91 . .. so 

I 

I 

I. 

100 



WHC-S0-WM- OP-044 
REV 1 

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE 

Suoal No 

REAGENT BLANK 
COUNT AS uCI/L 

HII 

,- 1-1 

•.. , 
o.,. 

Re11i1fl Un1t1 

uCi/ML 

T- 1aa ... a 

6-30-93 13:32 
Che•ge Code 

El1456 
Cw11ome, 1D 

BLK 

RERUN 

P,t0re1r 

20 
Ae,vna 

l 

·. . . -· -··· ·· ·---
' .. ' " ~ .. . . .. 
~1//()f-~fl 

. BEST AVAILABLE COPY 

100.1 



WHC~SO-WH-OP-044 
iEV 1 

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE 

'/,f 55S 1 
M,,.1No " • o.,. T- ln..ed p,.o .. 1y 

•• , . 1'--., 

R 4109.-5681 VOGEL 6~30-93 13: 32 . 20 .• 
Or1rrm,na110n Rt-tuna 

Pu239 40 LA-503-156 uCi L E11456 0 
~mpoe s ,ze c...u,, ... , 10 · · 

? .o~o rn\ ll~ -f. \m\ S{>l~it ~Dt3q3 BLK · 

. REAGENT BLANK 

COUNT AS uCI/L 
Ac,lt> "'PS ' M\, 'o ~ 4-l\,i) ~ 

J/f'II -~ 

OUT FOR RERUN 

I • 

BEST AVAILABLE COPY 

~ 100. 2 



-. ,__P_LA_C_E_A_N_A~LYT.;..;.;.IC~A~L~C~A~R~D;_;,;_IN~B~O~X.;..::.;BE~L~O~W~•~DO=-:..:N~O~T~-W~R~IT~E~•~IN~S~P~A~C~E _ _,,ffc-so-wM-DP-044 

R 4110.-5781 

COUNT AS uCI/L 
/ ,,./ f"' ,-JNOJ 
·JOO ,..J /J• ,,1r . 70~ 'f J 

.... 

,)2-9.J 

Pu 238_ &_ 239/240: LA-503-156 (D-0) 

L 

REV 1 . 

E11456 2 
CwllOIIMif 10 

937046L 

LIQUIDS SAMPLE 
(f:St.rlltft,fo/ t \ Jal,· On111lal K)7/12/9~ 111 :::Iii AEA Fi.u·. (1:!:lu) 0.5359 

R4110-5781 t,;11111111• V11h111w• i11 111I. (~'i.l_ 0.025 111 :!:Ill AEA rnw. ll!!:111) 0.0918 
:,_ ·- .;...,.--'----if---·---

)':@ 81tt¢till)//( 1-,,111111h• IH: (111·1 1 l'u :!:l!l AEA F1;11•. (1'.:!:HJ) 0.367~-

1175 l'nu,•r V11h111u~ in 1111. h1'KV) 6818 e.;,;~~---!'o'r.;.;....;..;_;,;;.;.;.;:;.;.;;.;..;;.;..;;.;:.;..i;.::..:.;.:..t-,1----,;;.;..~.;.;...;;.;.;..;.;.;...__;.:.;..;..;.;...--:-----:-+-----'---:-·-0.1 fol.11 A'I' l.'u1111ls 

:(\F\i,;iAii'N<i t'{=' llil!l'lil IU-', (lllll·1 30 , l'il111• l:011111,,I (111.i11) 

70843 1~11'1<~111111111 (1·11111) 

f/?Ahi)lvitW(t l'mlt!r l'n•11amliu11 l~,L• 51. 72 F;;;;;;;;..~i,:;;,1;,;==F=;_;_.:.....i.;;.;;.;.;..;.;,;.;;;;..;..=---11--::.=..:...:-:.;:..::..:::_a·:....:....;.... _ __;:....:.. ____ +----'----06/11/93 1'11 :!:Iii Cu1111L-; 

\ 'u-:!:lli l'll'1~1mliu11 Vah11! 8.86 2786 I '11 :!:Ill Co1111L-; 

:,,:J\}/Oi;:to:'t]t) l'u-:!:lli IJ.•my 1~111',I value 35.51 2729.08 1111 :!:l!I Cmu,L-; 

107/12/93 660 IAEA Crn111l Tim• 

l'u 236 U.U, nim.:t.loo = h2!I' l'ret• Vii1ui: • I e LIi Ulll fllllll!I' Ill I - ln2 • Dealy 1\me) / 111•11.!15 ( I 

Pu 2:SII 'hwler llm>wry : I AT Cwnb / 1\mc Q.'d - liq I (2) (~:HI) (11111) / 'Iner :!:IU 11,u,y l:..n'd Vllluo: • 1111. ulcd. 

I'll :!:t!l/l40 lfl/1 : (C!:S9) (Tnica,r 2:16 lmty nn'd Viti) (~•KV) (II•) (Olli') (lllllllml/ij / I (12:JII) Ni) (2:!2UUUU1l1>11>/IJO) I 

l'u 2:SII dp111 = I (Tllllll AT <l'• / 1lwc Q.'d) - liq .• (i') (C!:JH) - (I'll :!:Sil ilpm/mL 11> Ttwzr) (~•KV) (l•~:SII 'lnu,r U..Wwry / 1110) I 

I'll 2:SII uJ/ml. : I (l•u 2'JU dtwn) (Ill') (111111) I/ I (l'u-.!:111 'lntlZl' lhffll!IY / lllll) (:!221llllllldfM1t/µll) (~~ I 

11£.UII! Q11111Un1 1-}nr : S.1'511" ICwt. ol I (ljl'u 2:111 fut.al C.U,b) -t (I / I'll 2:Jtt ur 2:SU/~.-u 1'wtl ll,uub) I • 11111 

500 

l!af• ... u ... -:. ... •: ... l!J=/..,:! ... 41""1 ;!;;11.,.l_;_i=L.,.1.""""'===========3:-=.""3r""7__E=+=-~ ... .<!.::J==1 NOTE: Tracer values ere in dpm/mL. 

111 :!:l!J/:!40 llt:i/1111.. = 3.37E-03 

ddaliVli Counlinl-! ~~1mr = 1.0% 
11

11 :!:.Ill 11t:i/111I. = 
<i•luliVI! Counlinl-! ~:.mr = 

< 4.09E-04 

1.:..~% 

NOTE: Pu 238 Reported rHult le • LESS THAN value ulllng 

20 11pm fo, th• Pu-238 Hmpl• acUwlly. 
111 :!:Iii 'l'nu,·r 111.~uwrv = 88.1% . .. 

D,llil [11uv by: 13·Jul-93 

Approved lly: Date: J J~'lj 101. 
Fo1111 1 Rev. 1 



PLUTONIUM 239/240 ANALYSIS - UNDIGESTED SAMPLE 

WHC-SD-WM-DP-044 
REV 1 

. . -,, 
, ' . 

.. : ~ .. ,.~ ' -jj' J/ I I~ - S 7 9/ 

1.02 



WHC~SD-WM-DP-044 
iEV. l 

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE 

• Dali Time luueo P110111r 

6-30-93 i3:34 20 
Rel>Ull unoi, C""•II• Coot, 

Pu239/40 LA-503-156 uCi L El1456 1 
S.mplo St11 Cu110tna, 10 

937046L 
Rema,,,. C•aculi111on,. tw,1.111, · 

COUNT AS uCI/L RERUN 

. -t . • '( ·' 

OUT FOR RERUN 
- -- --
--- L.' -~~~~~~~!!:!:l~+-,/'.U;-/:m~• O::::::::+----A ..... 

o.,. T ,n,. Comp1e1e<1 

' ' ... ' · /. · 4/lcJ ""5?1'1 . 

BEST AVAILABLE COPY 

1.02.1 



WHC: SD-WM- DP-044 
REV 1 

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE 

6-30-93 13:34 20 
Crwugu C°"" 

Pu239/40 LA-503-156 uCi/ML E11456 0 
S.n1p11 s.,e Cu11om., 10 

? S0-10 - 5o f , l lhl 5f' !Le I '10~ 937046L 

COUNT AS uCI/L . 
AC-41> A'DS' t ,M .. s~ AAfl.?. 

"" 
O.te T 11111 Compi,11~<1 

'1- lR-C( 3 d'1CU 

. ' 
to ·- • ~1/1/o, s~J'/ 

- ..3~ 
-~ 

'• 

BEST AVAILABLE COPY 
.:.,;,-· .. •;., ; .·• \•.· 



; 

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE.IN SPACE 
.--..;......_...;.~-=-...;._;.;.,;.~-;;:;;..-.:::.;._-...:.:._.:.=._;..;;._',.;__=:._~_--=-~-= .... ~---.:._:.::._:..:._:.:::._:.:.._..:..:._~_:..:.._~_~_..::._~_~_~_-_-_.__1-11\1 H C- S 0- WM- 0 p·- 0 4 4 • 

7~~'> REV 1 
'''°'··· 

DUPLICATE SAMPLE 
COUNT AS uCI/L 

I rl &- J//J 0s . 
. '"-' , .. ,,.,1p .. 711i)'P 

"'' 

3. 'I ;2 X ID -J 

AAtl✓,,J 

Pu 238 & 239/240: LA-503-156 (D-0) 

SUPER RUSH 

"AEA" • 480MIN 
ATTACH PRINTOUT 

LIQUIDS DUPLICATE 

i)(StHfilN6/?( IJaL,, Cmml,,I 07/12/93 l'u :!:Iii AEA F1~11:. (1:!:lfi) 0.5411 ..,..-.. ................... -...'11-----------il 
R4110-5881 :-ia11111I,, V11lu11u• in ml. (~',) 0.025 l'u :!:Ill AEA J''nu!. (L:!:JII) 0 .0831 - --------,11-------/\t)uiolfll):t::x :-ia111pl1, II. •'. (ll1·1 1 l'u :!:l!l AJo:A Fra,·. (l':!:l!I) 0.3758 

1175 l'mu:1· V11h111u: in 111I. b1'KV) 0.1 li,lal A'I' l'.1111111.s 5997 c,;;.;,;-----(r----------'-11------1t---------:---t-------·-
: :': fij)j\iffNoU\( lli~t'SI. tu-: (lllll•1 1 l'iuu· Cuunll~t (111i11) 30 
2 l'r.u1•r l~1ok N,~ 70B43 ~wk~m11111I (c.-1,111) 5 

1111-2:lfi 1'11:flill'i1liu11 Vahw 2786 111 :!:Ill Cuuul:i 5.83 

.,.i_/ _:t_ii~;:~ ... a ... t..,@ ... J . ..,}}_t ..,}
11
I __ 111_-_:!_:ll_i _I1,_,.,_·a .... v_u_' 1_11_',l_v._,,_h_11i ___ 2_7_2_9_._0_8_1_'u_2:_l!_I _c.,_1_11_1L:_s ____ .,.__ ____ 26.38 

07/12/93 l'u-2:111 'l'r.11,•r Vuh11i 6_60 A~.\ t:m111l 'l'iuu, 500 

I'll 2:111 U.C.., Oimct.illn : TuoCl!r l'n!J• v.1111! • I c w Ull! .,.._ rl I - 1112 • lleca,y nm.,) / 1040.U!i ( I 

l'u 2:111 hlcr ~ : I AT U1u11I• / 1\,oe Q.'d - liq I (2) (f"l:lfi) (IUO) / ~ 2:JG am, lln'd Vlllue • DIL addlld. 

l'u 2:SU/.l40 it:1/1 : (C!:SU) (Tnu,r 2:111 lliny Uln'd Yal) (!'a'KV) (1111! (IJOlo) {IUOU1aJ/ll / I (C::16) (:-..~ (22'.lUOUUdfJlu/1.U) I 

f'u 2:SH d(IIU : I fnul AT 0.'M / Timi, ll.'d) - liq • (l( (~:SIi~ • -l'u 2:SII 1lpiu/u !. in 'nwttj (~•l(V) (1•112:111 Tnar kl,w,i!l'Y / IUO) I 

I'll 2:111 IO,/DIL : I (l'u ;!:Ill 1ftM11) (1111 (lllll? I / I (hr::lfi 'nl,..,,- kewll,ry / IOU) (2220UU01lfM11/1.U) (~) I 

kdMU~ GiwU1111 tmlr' : SifUII"' llwl ut I (I/I'll 2:JG fui..l Uuabj t (I / l'u 2:111 ,.- 2:JU/.l4ll Twal U1U1ob) I • IOU 

t:E:@=11=-:_=J:=1!1=/=:!=•U=p=C=i/=l.===========-3-=·=-4-""'~"~'"'~"'Q.._.0=:11 NOTE: Tracer values are in dpm/mL. 

'u 2:J!l/:!•O pl:i/mL = 
!,,lalivii Counlinl{ •:n11r = 
'u :!:JU 11l:i/111L = 
lelaliVI! Cmmlinl! F.m1r = 
111 :!:Iii 'l'nu,•r lli,.~1Vl'rY = 

3.42E-03 

1.1% 

< 4.66E-04 
2.0% 

77.3% - . 

NOTE: Pu 238 Reponed rHult 11 a LESS THAN valu, ullng 

20 dpm tor th• Pu•238 1a11ipl• ac:llvlty. 

Fur111 1 Hcv. 1 1 ul 1 



PLUTONIUM 239/240 ANALYSIS - UNDIG~_ST_ED SAMPLE -·-- - -- - - ----- -~- -- --- -

WHC-SD-WM-DP-044 
REV 1 

1.04 



WHC- S0-WM-DP-044 
REV 1 

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE 

R 4110.-5881 VOGEL 6-30-93 13:34 20 
0.l~lfflHWIIQO Mell\4.HJI Slil,UJl,fli Reawll UMI C11A11141 Cod• 11e, ..... 

Pu239/40 LA-503-156 uCi/ML Ell456 l 
S.n,plo S<10 Cw1I011W1110 

? 1,0-/,-~p _/op ,J s;,.,i~ 937046L 
Rem••~•. C.1C.,..hon1, Ae1..i11 · 708.'fJ 
DUPLICATE SAMPI+E RERUN COUNT AS uCI/L 

OUT FOR RERUN 

T ,me Compi.1eo 

?- T-fJ 

. . . 

- I 

BEST AVAILABLE COPY 
.. ;~;.··:.-: .·.•:· 

.-

104.1 



WHC- SD-WM- DP-044 
REV t 

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE 

,_ 
Ser.al No Tur-, IHMed P110t,1r 

R 4110.-5881 VOGEL 6-30-93 13:34 20 
De,,1e1m,n,uon Cherge Coo. R.u,na 

Pu239/40 LA-503-156 uCi/ML E11456 0 
S.nipltt s,,. Cu11on,., 10 

? 50-10-Sb + .tMlse,~4''lo~ 937046L 
Ro:ma,u. C11c .... 1oom. Re,u11, 

DUPLICATE SAMPLE 
I 

COUNT AS uCI/L 
Ac,-lt> A-PS. \ m~ 'o!'.!l ~t)~ 

4Nlylil •4 

o.,. T,n .. Comp .. led L•b Un11 Mijf 

'1-(p- .3 ~Ol\ 

.. - ' . . .. 

J1.1t r . 
-..3 

BEST AVAILABLE COPY 
.. .;:.,/(•.:.,: ... ,.-~ 

104.2 

., 



WHC-SD-WM- D·P-0.44 
REV 1 . 1· 

I 

,. . 

P.-~~1~ 
7-/J-'1:S 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I.IO 

Peak 
ID 
I 
2 
3 
4 

Peak 
ID Isotope 
l Pu236 
2 Pu238 

Am241 
3 
4 Pu239 

Pu240 

DATA REDUCTION REPORT 

SAMPLE 
R-4108-5581 

File ID: SD4656.SPC 
BEST AVAILABLE COPY 

Counted on: 7/12/93 @20: p 
Detector/Geometry number: 4/ 1 
Count time: · 30000. Sec 

Peak height 
Initial Final 
2053.4 2015.3 
137.2 135.2 
103.4 20.1 

2438.2 2387.3 

PEAK ANALYSIS 

Peak center 
Initial Final 

362.062 362.062 
303.656 303.656 
265.050 265.050 
229.493 229.493 

PEAK RESULTS 

fWHM 
Initia1 Final 
16.000 6.924 
16.000 7.047 
12.000 6.183 
16.000 6.878 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
8.000 3.357 
8.000 3.117 
6.000 3.237 
8.000 4.689 

Activity 
d/m uCi/ea 

0.4674 5.756 5.763 -0.007 0.03 31.05 212.07 0.955[-04 
0.0327 5.499 5.494 0.005 0.03 2.17 20.21 

5.480 5.494 -0.014 
0.0044 5.317 0.03 0.29 I. 94 
0.4955 5.143 5.153 -0.010 0.03 32.92 220.32 

5.144 5.153 -0.009 

DETECTOR CALIBRATION 
Energy(MEV) • 4.097 + (0.0046)*Channel 

Energy range (MeV): 4.097 TO 6.453 
Efficiency• 0.1494 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
33657.0 
33~56.3 
33?.14.5 

441.9 

% Recovery 
100.000 
99.998 
98.685 
1.313 

0.910£-05 
0.697[-05 
0.874[-06 
0.992[-04 
0.992( -04 

Analyzed by: --------

SIGNATURE AOOVE REPRE.SENTS CBE1UCAL TfDIN'.>LOGIST/CBFl'llST THAT 
~LETED./VmIFIED mE CALIBRATION/ANALYSIS 00 PAGF..S 105 'ID -1..!2..• 

1-0.5 
. ·, 



1 LE-GENO: "SPECTRUM S046~go~r~o PEAKS= • RAW = •••• 1, 2' .. , ETt 8692.3 

WM-DP-044 WHC-SD-

4 
. 4. . . . 

REV 1 

•. 4 .••••••• . . . . . . . ...... . . . . . . . . . . ..... . • • . • • • . . . 4 . . . . . . . . . . . . . . ... . . . . . . . . . . ...... . . . . . . . . . . . . . . 
. . . . 
4 •• 

3 
3 

2 
.. 2 
.2 

I 

. . . . . . . . . . 

I 

.. 1 . 1 I.. . . . . . . . . .... . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . i : . . . . . . . . 

.. 4 . . . . . . . . . 

106 



--- --- --, . . -

WHC-S0-WM- DP-044 
REV 1 

BES --~~ A\h'J~iLABLE COP\ .. 
Raw Data Dump for AEA Spectrum: SP:SD4656.SPC 

1 o. 0. 0. o. 0. 1. 0. o. 0. 0. 
11 o. o. o. o. 0. 1. 0. 0. o. o. 
21 0. o. 0. 0. o. o. 0. 0. 0. 0. 
31 o. o. 0. 0. o. o. 0. o. o. o. 
41 1. 0. 0. o. 0. J. 0. 0. I. 0. 
51 0. o. 0. 1. o. 0. o. 0. 0. o. 
61 o. 0. 0. 1. o. t). 1. 0. 0. o. 
71 2. 0. 0. o. 0. .0. 0 . I. 0. I. 
81 0. 0. o. 0. 0. 0. I. 0. 0 . 0. 
91 2. o. 1. o. 0. 0. o. 0. 0 . 0. 

101 0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 
111 1. 1. 3. 1. 0. 0. I. l. 0. 2. 
121 0. o. 0. 0 . . 0. 0. I. 0. 0. 0. 
131 o. 1. 1. 1. -· 0. 2. o. l. I. 1. 
141 1. 1. 1. 0. 1. 0. 3. 2. 2. 2. 
151 3. o. 2. o. o. 3. 0. 0. 1. 1. 
161 2. 0. 5. o. o. 2. 3. 2. 1. 0. 
171 1. 3. 0. 2. 1. 3. 5. 2. 4. 2. 
181 5. 1. 8. 3. 5. 2. 6. 4. 2. 5. 
191 8. 3. 5. 5. 11. 10. 12. 17. 15. 19. 
201 15. 21. 12. 21. 28. 46. 35. 27. 44 . 55. 
211 72. 96. 100. 139. 200. 243. 263. 313. 334. 377. 
221 465. 552. 642. 837. 1014. 1316. 1531. 1708. 1537. 1487. 
231 1238. 869. 530. 285. 153. 62. 20. 10. 1. 2. 
241 1. 0. 2. 1. 1. 2. 4. 3. 6. 5. 
251 2. 1. 5. 6. 9. 3. 3. 12. 1. 6. 
261 10. 5. 14. 12. 13. 1. 9. 7. 8 . 2. 
271 3. 6. 1. 4. 4. 2. 3. 2. 1. 5. 
281 6. 6. 8. 1. 16. 17. 10. 6. 10. 18. 
291 22. 27. 32. 37. 52. 44. 46. 43. 52. 55. 
301 80. 82. 100. 74. 85. 61. 31. 24. 4. 2. 
311 5. 5. 4. 2. 3. 1. 4. 4 . 3 . 4. 
321 3. 4. 7. 7. 11 . 10. 12. 8. 14 . 10. 
331 13. 16. 10. 21. 17. 18. 17. 34. 29. 40. 
341 47. 56. 56. 96. 130. 158. 214. 256. 355 . 449 . 
351 487. 587 . 600. 553. 525. 585. 708. 856. 1054. 1246 . 
361 1385 . 1372. 1194. 934. 593. 347. 164. 67. 22. 4. 
371 I. 0. o. 0. 0. . o. 0 . 0. 0. o. 
381 0. o. o. 0. o. 0. 0. 0. 0. 0. 
391 o. o. 0. o. 0. v. o. o. o. o. 
401 o. 1. 2. 1. 0. J. I. 1. 0. 0. 
411 2. o. 1. 0. o. 1. o. 0. 1. o. 
421 o. o. 1. 0. 0. 0. o. o. o. 0. 
431 2. 0. 0. 0. o. 0. o. 0. 0. o. 
441 o. 0. 0. 0. o. 0. 0. 0. 0. 0. 
451 0. 0. o. 0. 0. 0. 0. 0. 0. 0. 
461 o. 0. 0. 0. 0. 0. 0. 0. 0. o. 
471 o. 1. 1. 0. 1. 1. 1. 1. 1. 1. 
481 0. 0. 0. o. 0. o. 0. 0. 0. o. 
491 0. 0. 0. 0. 0. o. 0. 0. o. o. 
511 0. 0. 107 



---- =- ---
WHC- SD-WM- DP-044 

REV 1 
G E N E R A L A L P H A E N E R G Y A N A L Y S I S 

Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R4109-5681 

File ID: SD2055.SPC 

Counted on: 7/13/93@ 3: O 
Detector/Geometry number: 2/ I 
Count time: 16075. S·ac 

PEAK ANALYSIS 

Peak Peak height 
Initial Final 
1192.8 1212.2 

Peak center FWHM 
Initial Final 
24.000 17.192 
20.000 15.562 
28.000 5.842 
20.000 5.296 

Tau 
Initial Final 
12.000 8.073 
10.000 4.374 
14.000 0.636 
l 0. 000 I . I GI 

ID 
1 
2 
3 
4 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 
4 Pu239 

Pu240 

65.1 66.5 
7.6 8.0 
2.9 2.5 

In-itial Final 
365.075 365.075 
307 .185 307 .185 
267.650 267.650 
232.269 232.269 

PEAK RESULTS 

AEA Peak Centroid 
Fract. Exp. Obs. Di ff. FWHM 
0.9282 5.756 5.765 -0.009 0.08 
0.0584 5.499 5.498 0.001 0.07 

5.480 5.498 -0.018 
0.0113 5.316 0.03 
0.0020 5.143 5.154 -0.011 0.02 

5.144 5.154 -0.010 

Count 
Rate c/m 

48.35 
3.04 

0.59 
0.11 

DETECTOR CALIBRATION 
Energy(MEV) s 4.085 + (0.0046}*Channel 

Energy range (MeV}: 4.085 TO 6.441 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

T9ta l 
13934.0 
l 3~!33. 7 
13955.6 

:22.9 

% Recovery 
100.000 
99.998 

l 00. I 55 
-0. l 64 

Activity 
d/m uCi/ea 
0.01 0.377(-08 
0.00 0.323£-09 

0.247£-09 
0.00 0.451E-10 
0.00 0.810E-ll 

0.810E-ll 

Analyzed by: _______ _ 
OM 

BEST AVAILABLE COPY 
1.08 



• 
SPECTRUM SD2055.SPC 

1 LEGEND: RAW• .... MODELED PEAKS s 1,2, .. , ETC 

4 
4 
4 
4 
3 
3 
3 
3 

2 
.. 2 
.. 2 
2 
. 
• I 
•... 1 

WHC-SD-WM- DP-044 
REV 1 

............... 1 . 

4606.9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .. . 

. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : .......................... 1 

.....••••••.......•.••.•.•................ : I 

......... 1 
1 

L 

109 



- - ----·• -

WKC-S0-WM- DP-044 
REV .1 

~c -::··,- :\ \/l\ lLAB~ r.= ropv 
i.. .I-.'-) • r .. ~• . /.__._ wl :.: 

Raw Data Dump for AEA Spectrum: SP:S02055.SPC 
1 o. 0. 0. 0. 0. o. I. 0. I. o. 

11 1. I. I. 0. 0. 0. o. 0. 0. 2. 
21 0. 0. 2. 0. 1. 1. 0. 0. o. o. 
31 o. 0. 0. 0. 0. 2. 1. 1. 0. 1. 
41 o. o. 0. 1. o. -0. 0. 0. 0. 0. 
51 o. 0. o. o. 0. o. o. 1. o. 2. 
61 1. 1. 0. 1. 1. 0. o. 0. o. 2. 
71 o. o. 1. o. 0. "0. 3. 0. 1. o. 
81 o. o. 1. 1. o. 0. I. 0. o. 0. 
91 1. 0. 2. 0. 0. 1. o. 0. 0. 1. 

101 1. 1. 0. 0. 0. 0. 1. 2. l. 2. 
111 0. 3. 1. I. 0. o. o. 2. l. 1. 
121 I. I. 0. 0.- 2. 0. 2. 1. 0. 2. 
131 I. 0. o. l. 0. l. 1. 0. 0 . I. 
141 0. o. I. 0. 0. o. 2 . 0. 0. 0. 
151 0. 1. o. 2. 1. 1. 1. 0. I. 0. 
161 2. 1. 2. 0. l. 0. 2. 2. 0. I . 
171 o. 1. o. 0. 1. 0. 0. 0. I. 0. 
181 o. 2. 1. I. 0. 0. I. 0. o. 3 . 
191 o. 0. 0. 2. 1. 1. 0. 2. 0. ). 

201 o. o. 0. 2. 2. 2. 2. 0. l. 0. 
211 1. 1. 1. 3. 1. l. 3. 1. 3. o. 
221 2. 0. 0. 2. I. 3. 5. 3. 3. 3 . 
231 5. 2. 2. 3. 5. 0. 2. 3. 2. 2. 
241 2. 2. 0. 2. 1. 3. 3. l. 3. 3. 
251 3. 3. 3. 8. 4. 5. 5. 4. 8. 1. 
261 4. 8. 5. 5. 7. 3. 8. 2. 7. 10. 
271 3. l. 5. 6. 6. 2. 6. 2. 2. 3. 
281 9. 4. 6. 1. 8. 10. 5. 7. 14. 11. 
291 13. 17. 21. 22. 14. 23. 18. 28. 24. 30. 
301 30. 33. 39. 31. 31. 49 . 28. 30. 43. 26. 
311 29. 27. 16. 10. 10. 8. 10. 10. 12. 7. 
321 9. 7. 8. 5. 10. 5. 9. 9. 2. 10. 
331 8. 13. 13. 11. 16. 21. 29. 21. 33. 37. 
341 43. 43. 62. 66. 77. 101. 123. 150. 170. 214 . 
351 222. 261. 326. 354. 424. 443. 487. 509. 583. 584. 
361 636. 637. 650. 629. 681. 616. 609. 473. 495. 431. 
371 357. 294. 230. 184. 100. !39. 71. 34. 28. 20. 
381 4. 7. 1. 1. o. 1. 0. 0. 0 . 0. 
391 0. 0. 1. o. o. :o . 0. 0. I . 0. 
401 l. 0. 0. o. o. . 0. 1. 0. ). o. 
411 0. 1. 0. o. 0. 0. 0. 0. 0. 0. 
421 1. 0. 0. 0. o. 2. 0. 0. 0. 0. 
431 o. o. 0. 1. o. 0. 0. 0. 0. o. 
441 0. 0. 0. 0. 0. 0. 1. 0. 0. 0. 
451 o. 0. o. o. o. 0. 0. o. 0. 1. 
461 0. 0. 1. 1. 0. 0. 0. o. 0. l. 
471 0. 0. 1. 2. 0. 0. o. 1. 1. l. 
481 1. 0. o. 0. 0. 1. 1. 0. 2. 0. 
491 0. 1. 0. o. o. 0. o. o. 0. 0. 
511 0. o. 110 

/" 



W.KC:.SO-WM-DP-044 
&El 1 9). !f.'Jt/ ;fJ;:,_ 

7-t;J-f:J 

G E N E R A L A L P H A E N E R G V A N A L V S I S 
Rev. 1. 10 

Peak 
ID 
I 
2 
3 
4 
5 
6 

Peak 
ID Isotope 
I Pu236 
2 Pu238 

Am241 
3 
4 Pu239 

Pu240 
5 Np237 
6 U 238 

U 235 

DATA REDUCTION REPORT 

SAMPLE 
R-4110-5781 

File ID: S02053.SPC 
BEST AVAILABLE COPY 

' -
Counted on: 7/12/93 @18: 0 
Detector/Geometry n.umber: 'l:/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
2220.0 2264.7 
370.9 371.4 
445 . 3 0.0 

1566 .3 1596.3 

Peak center 
Initial Final 

364.108 364.108 
305 .343 305.343 
264.284 264.284 
231.639 231.639 
122.236 122.236 

fWHM 
Initia·1 Final 
24 .000 18.115 
24.000 17 . 540 
12.000 12.123 
24.000 17.350 

7 .9 7 .5 
3.4 2.6 47.696 47.696 

112. 000 2 . 000 
28.000 81.050 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0. 5359 5.756 5.759 -0.003 0.08 51. 72 
0.0918 5.499 5. 489 0.010 0.08 8.86 

5.480 5.489 -0.009 
0.0000 5.300 0.06 0 . 00 
0.3678 5. 143 5.150 -0 .007 0.08 35 . 51 

5.144 5.150 -0.006 
0.0030 4.640 4.647 -0.007 0. 01 0.29 
0.0015 4.200 4.304 -0.104 0.37 .o . 15 

4.396 4.304 0.092 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0046)*Channel 

Energy range (MeV): -~. 084 TO 6.~40 
Efficiency=.****~•~ CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA : 

Total 
48518.0 
48518.0 
48261.3 

256.7 

Analyzed by: 

% Recovery 
100.000 
100.000 
99.471 
0.529 

Tau 
Initial Final 
12.000 7.046 
12.000 5. 759 
6.000 6.102 

12.000 7.017 
56.000 0.200 
14.000 3.397 

Activity 
d/m uCi/ea 
0.01 0.406E-08 
0.00 0. 947[ -09 

0. 725[-09 
0 . 00 0 . 000E+00 
0.01 0.273[ -08 

0. 273£ -08 
0.00 0.372( -09 
0.00 0.146[ - 10 

0.198£-10 

· 1.11 



-. 
~ SPECTRUM S02053.SPC 

l LEGEND: 0 RAW ~ MODELED PEAKS= 
6 
6 
6 
6 
6 
6 
6 
6 

1, 2, .. , ETC 

WHC-SD-WM- DP-044 
REV 1 

8555.9 

6 
5 3ES-f AVAILAE,LE COP'·:' 
5 
5 
5 
5 
5 
5 

4 
... 4 
......... 4 
I I I I I I I I I I I I I I I I I I I I I I I 4 I 
.............................................. 4 
....................................... 4 
............ 4 
4. 

2 
.2 
.... 2 
......... 2 
......... 2 
... 2. 
1. 
.. 1 
. . . . . . . 1 
... . ................. l . 
········· · ·························••t••··--·· ·· ··1 ... 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I • I ,! • • • • I • • • • t • • • • • • • I • I • • • • • t 1 
....................................... l 
•...•... I 
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·- - ~ --,,. --,. WHC- S0-WM-DP-044 
REV 1 --

Raw Data Dump for AEA Spectrum: SP:SD2053.SPC IBES1"" AVAILABLE COP\' 
1 o. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

11 1. 2. 0. 0. o. 1. 2. 0. o. 3. 
21 1. 1. 4. o. 3. 1. 4. 0. 2. 1. 
31 1. 0. o. 0. 2. o. 1. 3. l. l. 
41 3. 1. 1. 5. 3. 1. 2. 2. 3. 3. 
51 1. 2. 1. 1. 2. -3. 0. 2. l. l. 
61 1. 2. 3. 0. 0. · ~- 2. l. · 2. 4. 
71 0. 1. 2. 0. 1. 3. I. 1. 3. 3. 
81 I 5, 2. 0. I. 2. 2. 2. l. I. 5. 
91 1. o. 1. 2. o·. 0. 3. 3. 2 . 2. 

101 3. 3. 0. I. 3. 4. I. 3. J. 3. 
111 2. 3. 4. 2. 4. 2. 3. 4. 4. l. 
121 4. 6. 4. 2. - 3. 3. 2. 2. 2. 4. 
131 4. I. 0. 4. -- 2. 2. 4. 3. 7. 4. 
141 3. 8. I. 5. 1. 2. 5. 1. 6. 4. 
151 6. 7. 4. 4. 4. 5. 3. 3. 7. 5. 
161 6. 4. 7. 3. 2. 11. 8. 8. 3. 6. 
171 13. 7. 13. 9. 11. 9. 11. 15. 12. 14. 
181 14. 19. 16. 12. 13. 14. 9. 18. 14. 19. 
191 21. 23. 22. 25. 21. 32. 31. 21. 27. 23. 
201 39. 34. 42. 62. 58. 83. 67. 84. 93. 117. 
211 131. 136. 203. 202. 242. 255. 307. 333. 391. 419. 
221 521. 535. 617. 651. 707. 757 . 837. 849. 856. 899. 
231 803. 828 . . 753. 781. 691. 639. 520. 400. 358. 257. 
241 200. 158. 107. 77. 67. 43. 22. 19. 18. 15. 
251 12. 14. 17. 11. 11. 18. 22. 25. 21. 17. 
261 17. 21. 21. 23. 23. 16. 21. 23. 16. 20. 
271 24. 20. 14. 21. 16. 19. 26. 25. 14 . 28. 
281 22. 30. 16. 43. 46. 48. 61. 52. 64. 69. 
291 97. 99. 96. 112. 132. 136. 145. 162. 183 . 168 . 
301 195. 189. 202. 207. 207. 213. 192. 158. 147. 137 . 
311 119. 76. 94. 73. 65. 58. 52. 22. 37. 27. 
321 33. 25. 23. 19. 33. 36. 47. 24. 36 . 35 . 
331 42. 40. 54. 51. 63. 66. 80. 105. 123. 129. 
341 141. 144. 198. 250 . 238. 241. 325. 384. 509. 500. 
351 522. 601. 707. 796. 870. 887. 993. 1040. 1103. 1161. 
361 1240. 1168. 1225. 1216. 1079. 1076. 1066. 908. 794. 708. 
371 578. 466. 382. 259. 200. 1 !j8. 101. 54. 47. 27. 
381 11. 7. 7. 8. 2. ·0. 1. o. 0. o. 
391 o. 1. o. 0. o.- 0. 0. o. 0. 1. 
401 1. 1. o. 1. 0. . 1. 0. o. 0. o. 
411 0. 0. 0. 0. 0. o. 1. 1. 1. 0. 
421 o. o. 1. 2. 1. 1. 0. o. 2. o. 
431 o. 2. 1. 0. o. o. 0. o. 0. o. 
441 0. 2. 1. 1. 0. o. 0. 0. 0. o. 
451 o. o. 0. ·0. 0. o. 0. o. o. 1. 
461 0. 0. 0. 0. o. 0. 1. o. l. 1. 
471 1. o. 2. o. o. 0. 2. 0. l. 0. 
481 1. o. o. 1. 1. I. 1. 0. 2. 1. 
491 o. o. 0. 0. 0. o. o. 0. 0. 0. 
511 0. o. 

:l .. 13 



WHC~SO-WM-OP~044 
REV 1 

\ 

!J-~~~ 
?-/J-rJ 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 
4 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Pu238 

Am241 
3 
4 Pu239 

Pu240 

DATA REDUCTION REPORT 

SAMPLE 
R-4110-5881 

File ID: SD7022.SPC BEST AVAILABLE COPY 

Counted on: 7/12/93 @19: O 
Detector/Geometry number: 7/ 0 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
2345.4 2335.8 
359.8 363.6 
199.8 0.0 

1739.3 1717.5 

PEAK ANALYSIS 

Peak center 
Initial Final 

364.240 364 . 240 
306.181 306.181 
267.943 267.943 
233.498 233.498 

PEAK RESULTS 

:FWHM 
Initial Final 
20.000 9.060 
20.000 9.228 
12.000 12.123 
20.000 9.185 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
10.000 4.870 
10.000 5.342 
6.000 6.102 

10.000 6.428 

Activity 
d/m uCi/ea 

0.5411 5.796 5.782 0.014 0.04 37.98 187 .63 0.845[ -04 
5.786 5.782 0.004 

0.0831 5.499 5. 509 -0 . 010 0.04 5.83 40.02 
5.480 5. 509 -0.029 

0.0000 5.329 0.06 0.00 0.00 
0.3758 5.143 5.167 -0.024 0.04 26.38 130 .34 

5.144 5.167 -0.023 

DETECTOR CALIBRATION 
Energy(MEV) - 4.070 + (0.0047)*Channel 

Energy range (MeV): 4.070 TO 6.476 
Efficiency• 0. 2024 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

T{ital 
3~323.0 
3S323. 0 
35093.8 

229.2 

% Recovery 
100.000 
100.000 
99.351 
0.649 

0.116[-03 
0. 180[-04 
0. 138[-04 
O.OOOE+OO 
0.587E-04 
0.587E-04 

Analyzed by: _______ _ 
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/ 

-. 
.-:-SPECTRUM SD7022.SPC 

1 .LEGEND: RAW= MODELED PEAKS= 1,2, .. , ETC 8584.0 

.4 
.. 4 

....... 
• • • • 4 . 

. 2 

. . . ' .. 2 . 
•••• 2 

.2 

1 
1 

......• 1 . . . . . . ..... . . . . 
1. 

.... 

. .... . ..... . 

. . . . . . . . . . . . . 
. 1 

.4 

.... 1 .• 

WHC- SO-WM- DP-044 
iEY . . 1 

8ES1 AVAILABLE COPY 

..4 

·-· .............. . . ........ 1 



.. -- . . . . 

Raw Data Dump for AEA Spectrum: 
1 0. 

11 0. 
21 0. 
31 o. 
41 0. 
51 0. 
61 0. 
71 0. 
81 o. 
91 0. 

101 0. 
111 0. 
121 0. 
131 0. 
141 o. 
151 2. 
161 0. 
171 0. 
181 1. 
191 0. 
201 2. 
211 20. 
221 201. 
231 1062. 
241 90. 
251 5. 
261 9. 
271 3. 
281 6. 
291 28. 
301 151. 
311 70. 
321 1. 
331 15. 
341 31. 
351 377. 
361 1262. 
371 168. 
381 o. 
391 o. 
401 o. 
411 o. 
421 0. 
431 1. 
441 o. 
451 0. 
461 0. 
471 0. 
481 o. 
491 0. 
511 0. 

o. o. 
o. o. 
1. 0. 
0. o. 
0. o. 
o. 0. 
o. o. 
0. o. 
0. 0. 
0. 1. 
0. 0. 
o. o. 
1. o. 
0. 1. 
2. 1. 
1. 0. 
o. 1. 
0. 2. 
1. 3. 
4. 3. 
3. 1. 

23 . 26. 
257. 278. 

1076. 1046. 
49. 27. 
4. 1. 
6. 7. 

10. 9. 
7. 2. 

32. 44. 
181. 213. 
48. 30. 

2. 5. 
10. 10. 
34. 45. 

420. 566. 
1462. 1422. 

94. 54. 
o. 0. 
0. 0. 
1. 0. 
o. 1. 
0. 0. 
1. o. 
o. o. 
0. 0. 
0. 0. 
I. 0. 
I. 0. 
0. 0. 
0. 

0. 
0. 
1. 
1. 
o. 
0. 
o. 
0. 
o. 
0. 
0. 
o. 
o.-
2. 
1. 
0. 
0. 
o. 
2. 
2. 
5. 

48. 
334. 

1003. 
12. 
5. 
8. 
4. 
8. 

61. 
215. 

13. 
6. 

16. 
54. 

576. 
1419. 

19 . 
o. 
0. 
0. 
o. 
o. 
o. 
0. 
0. 
0. 
0. 
1. 
0. 

i 
I 

I 

- . 

.. 
·-----·· 

WHC-SD-WM-DP-044 
REV 1 

BE.Si AVAILABLE COPY 
SP:S07022.SPC 

o. 0. o. 0. 0. 0. 
o. 0. 0. 0. 0. o. 
0. 2. o. 0. 0. 2. 
1. l. 0. 0. 1. 0. 
2. o. 0. o. 0. 0. 
o. . 1. 0. - 0. 0. 0 . 
o. o. 0. . o. 0. 0. 
o. 0. o. 1. 1. 0. 
0. 'l • o. - 0. 0. 1. 
1. o. 1. 0. 0. o. 
0. 2. 1. 1. 0. 0. 
0. 0. 0. 1. 0. 1. 
0. 0. 1. 2. o. 0. 
0. 2. 0. 0. 0. 0. 
0. 2. 2. 4. 1. 3. 
0. o. 1. 2. 1. 0. 
1. 1. 1. o. 0. 1. 
2. 1. 5. 0. 1. l. 
0. o. 2. l. l. 0. 
4. 2. 5. 4. 5. 2. 

11. 7. 15. 9. 15. 19. 
44. 79. 70. 120. 134. 167. 

425. 518. 602. 695. 895 . 942. 
871. 683. 539. 375. 280. 170. 

8. 3. l. 2. 3. 5. 
5. 6. 6. 4. 7. 4. 

14. 16. 11. 9. 13. 7. 
4. 3. 5. 4. 4. 5. 
7. 6. 13. 15 . 16. 27. 

68. 81. 104. 90. 139. 153. 
209. 190. 209. 191. 161. 93. 

4. 4. 2. o. 3. 2. 
2. 5. 10. 6. 8. 10. 

16. 17. 12. 21. 16. 26. 
62. 85. 116. 148. 240. 259 . 

630. 713 . 719. 836. 987. 1063. 
1313. 1151. 902. 661. 436. 282. 

10. 0. 0. 0. 0. 0. 
0. :0. 0. 0. 0. o. 
0. 0. 0. 0. 0 . 0. 
o. 0. 0. 0. 0. o. 
1. o. 0. 0. 0. 1. 
o. 0. 0. 0. 0 . 0. 
0. 0. 0. 0. 0 . 0. 
0. 0. 0. 0. 0. o. 
0. 0. 0. 0. 0. o. 
0. 0. 0. 0. 0 . 0. 
0. 0. l. 0. I. I. 
0. 0. 0. 0. 0. 0. 
o. 0. 0. 0. 0. 0. 

~.1-6 



COUNTS 

242703 
243638 
243386 
243764 
244275 
244108 
244275 
243645 
243015 
244057 
243516 
243510 
243627 
243690 
243901 
244466 

CNT TIME 

,.,,.. · --

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

-UJlC.- S 0- W N--11P--0-44 · · 
REV 1 

BEST AVAILABLE COP\' 

Ar:_C•d¢CJMtrn.vs,0:1,.q1a.uf3~,/J. '. 
COUNTED. ON APC-#. ·2.<-:· :: ·::·:•·· :· :::-:._ --- . 

:''I1~!tf K~:Ii#\,~li1ln:1I~;~,I! 
: tODAY'SiJAT.£: '• '08/20/92. :. ·\·•::,'i ·'· 
oEcAYconlfN: ·· 2.5!5-/ ,vtlhs .. · 

;\ _:_ ;: 

NEWS1D VALUE: 

C/M CO/NC Conn conn c1M 

48531 306 48837 
48718 309 49026 
48667 308 48975 
48743 309 49052 
48845 310 49155 
48812 310 49121 
48845 310 49155 
48719 309 49028 
48593 307 48900 
48801 310 49111 
48693 308 49001 
48692 308 49000 
48715 309 49024 
48728 309 49037 
48770 309 49079 
48883 311 49194 

GEOM 

0.4977 
0.4.996 
0.4991 
0.4999 
0.5009 
0.5006 
0.5009 
0.4996 
0.4983 
0.5005 
0.4994 
0.4994 
0.4996 
0.49.97 
0.5002 
0.5013 

:!.:t 7 



.• 

COUNTS CNT TIME 

243204 5 
243913 5 
244771 5 
243758 5 
243766 5 
243637 5 
243514 5 
243765 5 
243849 5 
244044 5 

WHC- SD-WM- DP-044 
REV 1 

BEST AVAILABLE COPY 

. · ••·· · 

.. ,DEC/\ Y CORfl .N, .,·:: ,,•·•••,,•_:• .. :: •.•<·5:,2_.,,, .. YEAl1S .. . ,, 
: :i}:::/:·? .°=:/.:: :. ,: : ( .. :: ·:·· . ::/\\ :·;:-.::/.:'\}{(:;/)!tt\.f\))(;\:/ ;(::: :\ )\ .: :: :::-::-:·.,:: 
:Ni w_sfh ''.v11tui/r•·/,.. :.:9fit2f:_::·:t( '_f:_•::=·•:' .. := 

C/M CO/NC CORR CORR C/M GEOM 

48631 307 48938 0.4987 
48773 309 49082 0.5002 
48944 311 49256 0.5020 
48742 309 49050 0.4999 
48743 309 49052 0.4999 
48717 309 49026 0.4996 
48693 308 49001 0.4994 
48743 309 49052 0.4999 
48760 309 49069 0.5001 
48799 310 49108 0.5005 

'.!.18 



. .. ---·----------- -- -- --
ll ff C- SD-WM- DP-044 

REV 1 

DET I l 2 3 4 5 6 7 8 JUPITER II 

DAT£ 

7,9-'?J Cm · 

'D41U~J!~tk!~lfltli tJRtl l i½sittlr ;i~t:j '.:!;1!] ~~ri;:•ifJ iitrJit,ti :r.:rJJI::11::'i 1:tt:~:=:t~t ::iit~':1s\ n:t::l=:Yt t IMJI:rftt :!t{1t:~t iiitJ:u;:r ::::qt>~:· 
SCT/SHIF'r Np cfl.. )5/ 1 

/ 'IS /~~ J.L{'J.. JS'/ / .-
9)Jt1 / vl-· Cr Pu / /0 ~ :{O ?. ').S 11 Tl:, :i 11 ilJ). ,,,,- ~/ 

riATE Am /3{,;, 105 AC/ 1 'SJ o Jo] ?OJ ~/ 
7 .... ,o~J Cm J{po 17 I ' 1,s l?Y T70 J70 ./ 

SCT/SIIIFT Np fl 15" I 
'" r 

15S L'i.X' /SS- ~ 
_.. 

~~Ii~(~ Pu JO'f :11, 1.1.~ ;Z35 ~J.7 ?-1")... /---
I 

/1$' 10~ ,oo 1°9 I ·:-l '1 '1 ~0$ -~ DA1'E Am I 

?-tl-9-S Cm I~ T7 t JG8" J7f? 
! 

]C,7 370 I/ 

3C'l' / Sit I FT Np J'D f-:J / 1~:ll /5'/ /5:J 12s 
.'iJJt., I K·G- Jo? ·-~~" -----Pu ~Z?u •11, '13/ ~J:i. ~- ' I 

/JS 10'7.. .P..'fl :ro~ 107 JO~ ·/ DATE Am 

7- 17.~C/'J Cm J5't J70 j 3,G "J7}- "!7 / 17/ / 

sc·1·1s•u•"T Np ~/ 1'r t li/8" 1st,. , 15' 1 1s'I 
(f);1.( / K·fJ- Pu //0 •J..Z / iJ/lX' i1J5' ~JD ·2"J')... ~ 

SC'J'/S111 FT Np r1 ,~ i 11/ 7 JS-] , J-:;l Jf? 
.O..i-, Ji.(., JI I l"JO 'Al] ~1J ~3/ T?/ 

4 

-----
[_....---" 

Pu I j 
I 

·i 'I? 
I 

~ DATE Am 117 -::01 107 "!OJ 'J uJ. 

~-1tt9r ,,~ 31 / ' 1,r J75 
I 

'{70 1/v~ ~/ Cm 

rE: Np (mNp) peak must be at ch 150 •/- 10 (3.2 - 4.4) or ch 80 •/- 10 (3.1, 1.1 - 1.4) 
Pu ( 1uPu) peak must be at ch 229 -t/- 10 (3.2 - 4.4) or ch 113 •/- 10 ().1, l. l - 1.4) 
Am ( 1•1Am) peak must be at ch 300 •/- 10 (3.2 - 4.4) or ch 1)9 •/- 10 (3.l, l.l - l.4) 
Cm , 1 .. Cm) p.iak IIIUlit be At ch 368 +/- 10 (3.2 - 4.4) or ch )60 •/- 10 (3.), l.l - l.4) 

BEST AVAILABLE COP\·· 
1.19 
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Lab Segment Serial No. 
f:>- RYIIO 

Ni.,1-Jt'IJ 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 93 7 /J'/~ l 
Sample Prep: 

~1R.£;cr 

Instrument: Wt3S~'lZ31 Procedure/ Rev: Lq ... 5bJ-lf~ 

Technologist: LCol\li'f\ la~<-{Ci 2#, '01\~:.0. ... , Date: '7-llf-C,3 
Starting Time: \£:Do 11-13-q3 Temperature N/A 
Ending Time: OL{~ 1-IY -'13 Chemist: ~- CA,UDJ 

\ 

J, t) 

Comments:----------------------------

Description Lab ID Description Lab ID 

1 L..Mf'S K4 l()r)-95'62 11 

2 'RFAGe.t-.rf ~LArJ t R4toet-,;GJ2>7 12 

3 t;A-M Pr r: I< 4 11 0 -,:)'Jt> 7 13 

4 SAMrU:::, 'PUP R'-l II 0-S1'i2 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

~~~"I LM.J tn~N-13 I, t'\1 I 
J. ~m ZH~ c::::n,v,e;. 5'of,Y~f · I m\ 

' 
I 

1'l.. f-Jo·~ l 

"20 

A-6000-881 103/921 

', 
' 



METHOD: 

. ______ ,,,.--- ·· 

WHC-SD-WM-DP-044 
Rf V 1 

ANALYTICAL BATCH SUMMARY SHEET 

DATE START: 

LA-503-156 July 14, 1993 
PREPARED BY: ...,1 ..1A , DATE COMPLETE: 

L. L. FrUts ~.'..H;-' July 15, 1993 

UNITS: uCi/mL 
SPLNAME SPLID ~NALYTE RESULT#1 RESULT #2 AVERAGE RPO% %REC DETLIM 
SID63843 R4108 Am-241 3.08E• 1 114.1 

BLANK R4109 Am-241 <1.29E-3 74.2 

937046L A4110 Am-241 2.36E-3 2.73E-3 2.SSE-3 14.5 72.7 
78.1 

. 
- . 

NARRATIVE: ! X !NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH 
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH: 

The results for the standard are in uCI/L. 

6.4E-6 

0/o CT ER ·-12.8 

31 .8 

7.6 
8.7 



. ' 
-~ . ( 

,.,. .. IN...O P,-o,1tr 

R 4108.-5582 VOGEL 1
h 6-30-93 13:31 20 

Am241 · LA-503-156 ~ RECOVERY E11456 1 
S.nlp .. ~,. C.,alilMef 10 

?.,/t>t>~-Jo.../- /. -1- • I 111lsf1if.~SO STD 

"'' 

·--·-·-·------------------

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD 

58043 

R4108-5582 l,\i:livily ur Arn:!4:l 'lhu.,:r in 1lp111/111t (!'\1'KA) 5655 
1Sl'KV) o.~_ 

1188 IVuhmw· or Sa111pt ... ill 1111. (~'i) 1 

l \ Riifon 'Niffff( lil11liu11 Fa,·l11r (lll·1 101 
1 Jii:1-:;I. llil11li1111 FadJ1r (11111•) 1 

(l:! •I I) 133 
((..:!'1 :1) 112 ---
(A'IIJ'I} 807 

07/14/93 1''1' Cu1111l 'l'iu.• in Mi1111L.-:; (MIN l 0 l'1I) 30 
Hu:ki:1111111,t in l:l'M (1111:1:) 6 

Am-241 µCi/L = ((C241 • SPKA • SPKV • lW •our• (10001111/I)) / ((124:l • ~'l • (2220000clpm/mW) 
µCi/ml= µCi/L / (10001111/ij 
1'raccr ¾ Ri!C = ((A101' / MIN L'l'tl - 11KG) • 2 • (1243 / (l241 + C24:t)) / (~1'KA • ~'PKV)) • 100 
l!dalive Cow1li11g Error= S.1ua11i llool or ((1 / l2•1) + (t/1243)) • 100 

= 

= 3.06E-02 

jti.•laliv,• m1111t.i11g 1•1111r = 12.8% 

= 3.4% 

Dillil Emry by: D,1Lc: 15·Ju1·93 

~pprovc~ by: Datil: :£I J~ JH3 
form 3 Ht:v. 1 Puuc 1 ul 1 



AMERICIUM 241 ANALYSIS -_l!~PlGESTED SAMPLE 

WKC-SD-WM-DP-044 
REV 1 

., ~-> •. ,.u 



.. 
I 

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE WHC-S0-WM-DP-044 
-::-;::-...,.........._-:, _________ REV 1 

~\ •' 
o.,. T.n .. IH-...0 P,.001, 

Am241 
!>.mp .. S,,o 

? ' 
REAGENT BLANK 
COUNT AS uCI/L 

I nJL C,,N /INP-J 
/rCI~ /H)3'. 

' 

.... 

'1-/ L/-

VOGEL 6-30-93 13:32 

E11456 

BLK 
+ ,l_mlsp,~# S8Bi3 

<l~t ,o-3 ,,l,Llm, 

AM-241: LA-503-156 (D-0) LIQUIDS 
fflijrli1LNi>NJ/. -ipik,· (Tnu,·r) lh1k N11111l•·r 

20 

1 

BLANK 

58843 

R4109-5682 fldivily uf Alii:!4:1 1'1;11,:r i11 clp111/111I. (!->1'KA) 5655 

1188 VuhUIM' 11f S.11111111• i11 1111. (:-a.'i) 1 
~-· - ···· ············ ··· ,:)\f\nrunNl>d(\ lil111iu11 ~·a,•LJ1r (II~) 101 ....................................... --11--------------------...... ---11-------·-
, .li,:,-sl llil11lio11 Fact.or (11111•1 1 

ttJPP~'to:)U/=:)\ l'ulal A1' <:rnml (fl'l\111 6468 .................... ....:..;....,.....:,;"'ll--------------------------11--------
07/14/93 "'I' Count 1'i11M.' in Mi11111.J.-s (MIN L'l',I) 30 

H1ek,:m111u.l in L1'M (IIK!~) 4 

Am-2-41 µCi/L = ((C2-41 • Sl'KA • SPl<,'V • IW • DUr • (IUUllml/l.)) / ((1:2 ,1:1 • ~'i • (2220000<lp111/111L)) 
µCi/ml.= µCi/L / (10001111/~ 
1't'IICl!r 1. lb: = ((AIDT/ MIN C:l'<l - 11KG) • 2 • (C2•3 / (C2-H + 1:243)) / (Sl'KA • SPKV)) • I 00 
l!dalive Cliunling Error= S.1uare Uool or ((I / C241) + (1/l!:!4'.I)),! IUO 

pprovet.l by: 

form 3 Auv. 1 

NOTE: Reported result la a LESS THAN~"alue using 
So/. of the Am-243 peak as the Am-241 peak. 

= 

= < 1.29E-03 
·· · - ;a; · 

!i•laliv,., ,,111111.iu,: 1•1~111r = 31.8% 

= 74.2"/., 

Dalt:: 

Date: 

I 



AMERICIUM 241 ANALYSIS - UNDIG~SIED_SAMPLE 
- ----.---------··-

WHC- SO-WM- DP-044 
REV 1 

,___,,.-,....._ .. ·-.. -··-- - ·--- . ------- - ----
• • • • e • • • .. • • • • • • 

' ft 7-/'/', '17 ~ €J 0 115 ·' • /Z ~/P9- S-~/',;i_ I t4~T - 11 . • :·· : 
I ?o . 



·-, 
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

4' .. 
-•.. , .~ 0.11 T""" IH..O 

R 4110.-5782 6-30-93 13:34 
0.1f',11•••i.a1,on 

11e,..i1 ""'"' 

Am241 LA-503-156 uCi L E11456 
S.n,p.,. S.,a Cw•IO"'-' tO 

7.1°0..J.- JI).,../-/~ 9370 6 

AM-241: LA-503-156 (D-0) LIQUIDS 

R4110-5782 ~ :livily uf A111:!• '.I 1't.1n.'r in 1lp111/111L (~1 1KA) .. , .. ,., .. ,. ..... 
(Sl'KV) 

1188 IV11h11111.· of Sa11111l1• in 1111. (~'i) 

(Ill·) 

1 lli~•-:;l Uiluli1111 ~·;u_.lor (11111•1 
(L:!-11) 

(!.:! 4 :1 l 
(A'IU'I) 

07/14/93 ,\'I' Cou11l 'l'i11wi in Mi11ult'li (MIN l"l'11) 

(IIKt:) 

WHC-SD-WM- DP-044 
REV 1 

,,., .. , 
20 
Re, ..... 

1 

SAMPLE 

58843 

5655 

~.:)_ 
1 

101 --
1 

187 --
2035 ·-
6850 

30 --
4 

Am-2.C 1 µCi/L = ((~.CI • SPKA • ~1'1-.'V • OI•' • DUr • (I OIJ011J/~) / ((C!4:l • ~ • (:!2200001lp111/111IJ) 
µCi/111L = µCi/L / (10001111/I} 
Tn1L.1ir 1. Rt!C = ((A101' / MIN C:l'd - 0KG) • 2 • (C!,t:l / (CW + C!43)) / (~'PKA • SPKV)) • 100 
l~lalive Counliug Error= S.1uaru Hool of ((1 / C!!H) t (l/t.:!4:1)) • 100 

= 

= 2.36E-03 
t · · 

= 7.6"/u 

= 72.7% 
e ·::m 

Data Entry uy: D,llt:: 15-Jul-93 

pprovetl by: 

furm 3 Ht:v. 1 



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE 

WHC- SO-WM- DP-044 
REV 1 

.... ·-----· ·-- --·· 

12? 



... 
i 

L _ 

r--_P_LA_C_E_A_N_A_L_YT_IC_A_L_C~A~R~D~IN~B~O~X~B~EL~O~W~·~D~O~N~O~T~W~R~IT~E~l~N~S~P~A~CE::__~HIC-SD-WM-DP-044 
.,,_.-:,;,"'- T': -.,~ • .....,,.._ - .- - ·r ..... - .- • · • - .-:'J . . • ..:,... ______ _ 

.... '. ,>I 

.•; .,. 6-30-93 13: 34 20 

Am241 LA-503-156 uC1 L E11456 
S.n•Jt.., s..,e 

? .. 100...I- 10..J - 1---J 
c .. 11-,10 

937046L 

DUPLICATE SAMPLE 
COUNT AS uCI/L 
kida.J,j-

-f-. I ml q>,~d~s-13 

..?.,3 )( ,o-3 µC~/f"I J 

llM (!,,.. ,I,/,~ 

........ , ... t 

.... 
a.,. ,_ c-p,e••o 

'l-l~-13 {)t./3 

1 

REV 1 

AM-241: LA-503-156 (D-0) LIQUIDS DUPLICATE 

R4110-5882 ~ :livil.y or Au.:!CI 1'nu,!r iu 1lpm/111L 

itt iiafoli] PtMY 1'i11ike ('l'm,!!•r) Vulmm i11 111!. 
1188 rv'uh111u· ur Sa11111I, ~ in 1111. 

rtwi.urifri'Ni>t tm lih1liu11 FadJ11' 

1 lil(1.-:;l llil11Lio11 •-,~•tor 

07/14/93 o\'I' Coui,L 1'im: in Mi11uw. 

(~1'KA) 
(Sl'KV) 

(!-1.'i) 

(111•1 

(1111~1 
(L:.! ,ti) 

(A'IU'I) 

(MIN l:l'cl) 

(IIKI:) 

58843 

5655 

0-~-
1 

101 
1 

145 

1368 

7420 

30 

3 

Am-2"1 l'Ci/L = ((C2.fl • SPKA • Sl'KV • D~' • DDF • (t000uiJ./4) / ((C2-t:.\ • ~ • (2220000d11111/111I.)) 

lJC.:i/mL = lJCi/L / (10001111/4 
1't11CCr % Ra~= ((A1'0T / MIN lTd - llKG) • 2 • (C243 / (l24l + ~43)) / (SPKA • SPKV)) • 100 
Helalive Counting ~rror = Square Hool of ((t" / £241) + (l/£243)) • 100 

= 2.7J,E+o<jj 

= 2.73E-03 I 
= 8.7% 

jfi111-:!•l:I Tra,,·r H11,1Vt~l'.Y = 78.1% 
• ·-= 

0.itti : 15-Jul-93 
11proved by: Dalt: : i. I 1r. 11, 

Fo1111 3 Htiv. 1 f-'uuc 1 ol 1 

--···· . -· · 

1ZB 



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE 

W KC- S 0-W M- DP-044 
iEV t 

. Y, 

129 



WHC- SO-WM- DP-044 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R4108-5582 

File ID: SD4662.SPC BEST 1-\VAILABLE COPY 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Th228 

Am241 
2 Am243 
3 Pu239 

Pu240 

Counted on: 7/14/93 @10: ~ 
Detector/Geometry number: 4/ 1 
Count ti me: · 30000. Sl!c 

Peak height 
Initial Final 
155.9 149.3 
149.7 142.0 
23.6 23.2 

PEAK ANALYSIS 

Peak center 
Initial Final 

296.995 296 .995 
251.783 251.783 
225.751 225.751 

PEAK RESULTS 

AEA Peak Centroid 

, FWHM 
Initial Final 
20.000 9.049 
16.000 7. 715 
16.000 7. 534 

Count 
Fract. Exp . Obs. Diff. FWHM Rate c/m 
0.4927 5.430 5.465 -0.035 0.04 2.35 

5.480 5.465 0.015 

Tau 
Initial final 
10 .000 5. 497 
8.000 5. 597 
8.000 2.939 

Activity 
d/m uCi/ea 

24.47 O. llOE-04 
0.833£-05 

0.4232 5. 234 5.257 -0.023 0.04 2.02 135. 70 0.611E-04 
0.0841 5.143 5.138 0.005 0.03 0.40 

5.144 5.138 0.006 

DETECTOR CALIBRATION 
Energy(MEV) = 4.099 + (0.0046)*Channel 

Energy range (MeV): 4.099 TO 6.455 
Efficiency= 0.1352 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
2529.0 
2529.0 
2384 .3 

144.7 

% Recovery 
100.000 
1.00. 000 
94.280 

: 5. 720 

2.97 0.134E-05 
0. 134E-05 

Analyzed by: --------

SIGNATURE AOOVE REPRESEm'S CHEMICAL TECBN'.:>LOGIST/CBEl'UST mAT 
<XK>LE'IED/VERIFIID THE .CALIBRATIOO/ANALYSIS 00 PAGES 130 'ID 14J. 

• 
·130 



• 
•"" .. -~SPECTRUM SD4662.SPC 

l LEGEND: RAW s MODELED PEAKS c 

3 
.. 3 . 

. . . 3. 
2... . .. 3 .. 
3... . 2 .. 

1 . ... 
. . . l . 

. . . . . . . . . . . . . 
. . . 2. 

..1 

2 

1,2, .. , ETC 

WHC- S0-WM-DP-044 
iEV 1 

518.2 

0 EST ,.,\ 11' 1iA81 r- rQP\-o . J-"\.V/~ '- ___ ..._ ..., • · 

.•.•......................... 2 .. 

. . . . . . . ...... . .. 1 
.1 . . . . . . . . . . . . . . . . . . ..... 

. . . . . . l ... 

131 



~ 

r 
"~ - .. - - -- -

WHC~SD-WM-DP-044 
if¥ .t 

BEST AVAILABLE COPY 
Raw Data Dump for AEA Spectrum: SP:S04662.SPC 

1 0. 0. 0. 0. 0. o. 0. 0. 0. o. 
11 0. o. 0. o. 0. 0. 0. 0. 1. 0. 
21 0. o. 0. o. o. 0. 1. 0. 0. 0. 
31 o. o. o. 0. o. o. o. o. 0. o. 
41 o. 0. o. 0. 0. • 1 . o. , 0. 0. 0. 
51 0. o. o. o. o. o. 0. 0. o. 0. 
61 0. o. 0. 0. 1. 0. 0. . 0. 0. o. 
71 0. o. 0. o. 0. ·O. o. 0. o. 1. 
81 0. 1. 1. o. 0. o. o. 0. 1. 0. 
91 0. o. 0. 1. 1. o. 0. 0. 0. 0. 

101 0. 0. 1. 0. o. 0. 0. 1. 1. 0. 
111 0. 0. o. 0. o. 0. 1. 0. 0. I. 
121 0. 1. 0. 0. - 0 . 0. 0. 0. 2. 0. 
131 0. o. 1. 0. -- 0. 3. 2. 0 . 0 . 2. 
141 1. o. 0. 0. 0. 2. l. 1. 0. 0. 
151 1. 0. o. o. o. 0. J. 0. o. o. 
161 0. 0. 3. 0. 0. I. 1. 0. o. 0. 
171 0. 0. I. I. I. I. 1. 0. I. I. 
181 0. 0. o. l. 0. 0. 0. 2. I. 0. 
191 0. 0. o. 2. 0. 0. 0. 2. J. I. 
201 L o. 2. l. 1. 2. 3. 3. 7. 3. 
211 5. 3. 5. 3. 5. 4. 4. 5. 10. 6. 
221 12. 17. 10. 18. 23. 10. 10. 11. 8. 4. 
231 6. 8. 7. 4. 3. 7. 11. 4. 16. 

~ 241 23. 20. 24. 25. 42. 50. 52. 70. 87. 
251 108. 89. 76. 57. 30. 22. 14. 7. 7. 

2 

261 9. 5. 5. 5. 5. 3. I. 4. 3. 3. 
271 2. I. 4. 8. 4. 2. 4. 9. 10. 8. 
281 10. 11. 17. 15. 23. 

~ 
31. 20. 38. 47. 

291 49. 56. 79. 85. 98. 84. 80. 66. 40. 
301 33. 23. 20. 16. 9. 5. 8. 2. 2. 
311 o. 1. 1. o. 0. 0. 2. 0. o. o. 
321 o. o. o. 0. 1. 0. 2. 0. 0. o. 
331 o. 0. 1. 0. o. 0. I. 0. 1. 3. 
341 1. 2. 1. 1. I. 0. I. o. 1. 0. 
351 o. 2. l. l. 3. 0. 0. 0. 0 . 0. 
361 o. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
371 o. 0. o. 0. 0. 0. 0. 0. 0 . 0. 
381 o. 0. o. o. 0. 0. o. 0. 0 . o. 
391 0. o. 0. 0. 0. o. 0. . 1. 0 . 0. 
401 o. 0. 0. o. 0. 0. 0. 0. o. o. 
411 1. o. o. 0. 0. 0. 0. 2. o. 0. 
421 0. 0. o. I. 0. o. 0. 0. 0. 0. 
431 0. 1. 0. 0. o. o. 0. o. 0. 0. 
441 o. 0. 0. 0. 0. 0. 0. o. o. o. 
451 0. 0. 0. 0. 0. 0. o. 1. 0. 0. 
461 0. 0. 0. 0. 0. 0. 0. 0. o. o. 
471 0. 2. 1. 0. 1. 0. 0. 0. 0. 0. 
481 0. 0. 0. 0. 0. 0. 0. 0. 0. o. 
491 0. 0. o. 0. 0. 0. 0. 0. 0. o. 
511 0. 0. 132 



WHC- SO-WM- DP-044 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 
4 

Peak 
ID Isotope 
1 Pu236 
2 Th228 
3 Am243 
4 

DATA REDUCTION REPORT 

SAMPLE 
R4109-5682 

File ID: S02060.SPC 

Counted on: 7/14/93 @12: 0 
BEST AVAILABLE COF· 

Detector/Geometry number: 2/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Initial Final Initial Final Final 

10.9 11. 2 358.372 358.372 20.000 12.120 
105.4 40.2 294.925 294.925 12.000 O .110 

2037.2 2055.1 250.583 250.583 28.000 24.032 
13.4 

AEA 
Fract. 
0.0041 
0.0005 
0.9917 
0.0036 

11. 4 46.515 46.515 292.000 2.000 

PEAK RESULTS 

Peak Centroid 
Exp. Obs. Diff. FWHM 
5.756 5.737 0.019 0.06 
5.430 5.445 -0.015 0.00 
5.234 5.241 -0.007 0.11 

4.302 0.01 

Count 
Rate c/m 

0.37 
0.05 

87.65 
0.32 

DETECTOR CALIBRATION 
Energy(MEV) = 4.088 + (0.0046)*Channel 

Energy range (MeV): 4.088 TO 6.443 
Efficiency=******* CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
10.000 l. 897 
6.000 I .897 

14.000 2. 965 
146.000 0.200 

Activity 
d/m uCi/ea 
0.00 0.287E-10 
0.00 0.503£-11 
0.14 0.613[-07 
0.00 0.247E-10 

Item Total 
46020.0 
46Cl7.0 
44190.9 

% Recovery 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 1825 .1 

100.000 
S-3. 993 
%.025 
-3. 966 

Analyzed by: _______ _ 



.- -. .. 
l ~EGEND: 
4· 

SPECTRUM SD2060.SPC 
·RAW= MODELED PEAKS= 1,2, .. , ETC 7788.3 

4 
4 
4 
4 
4 

3. 
3. 
3 •. 
• 3 . 
• • 3 • 

. . 3 . 
. • 3 • 

3. 

l 
l 
l 
l 
l 

. 3 . 
. 3 . 

. . 3 . 
. • 3 

............ 

••• 3 

.3 
.3 

.3 

. . . . . . . 
..3 

WHC~S9 VM-HP-04 4~ 
if~ 1 

f~ EST AVA''LA{·0 .! t: cci~':i·· .. .. ~ r.- ~-'- ..,, ' . 

.3 
.3 . 

. . . 3 . 

134 



---. 
-- wee- SD-WM- DP-044 

REV . .1 

BEST AVAILABLE COPV' 
Raw Data Dump for AEA Spectrum: SP:SD2060.SPC 

1 o. 0. 0. o. 0. 3. 3. 2. 2. 3. 
11 5. 4. 2. 3. 6. 2. 2. 3. 4. 2. 
21 1. 5. 2. 4. 5. 6, 9. 3. 5. 8. 
31 6. 6. 3. 4. 2. 8. 3. 8. 8. 6. 
41 10. 6. 9. 8. 7. 6. 11. 5. 8 • 6. . 
51 8. 6. 4. 9. 9. 2. 10. . 

6. 11. 7. 
61 14. 12. 4. 0. 5. 7. 8. ·. 14. 5. 14. 
71 13. 13. 7. 12. 13. 7. 8. 10. 11. 16. 
81 10. 15. 10. 12. 12. 12. 12. · 11. 14. 10. 
91 13. 13. 12. 13. 14. 8. 22. 17. 36 . 20. 

101 17. 20. 14. 17. 14. 17. 13. 24. 20. 25. 
111 17. 20. 24. 27. 24. 29. 34. 26. 29. 25. 
121 33. 34. 29. 2 l : 33. 31. 42. 22. 24. 28. 
131 30. 29. 34. 36. 37. 54. 51. 4 5. 49. 39. 
141 35. 47. 48. 54. 51. 63. 51. 59. 59. 69. 
151 54. 53. 76. 63. 66. 71. 74. 63. 64. 70 . 
161 72. 77. 80. 75. 83. 99. 82. 96. 99. 87. 
171 93. 124. 89. 100. 109. 115. 99. 137. 117. 134. 
181 128. 118. 150. 122. 147. 121. 142. 154. 161. 165. 
191 189. 172. 157. 177. 192. 175. 241. 172. 218. 226. 
201 220. 232. 215. 233. 256. 243. 242. 265. 280. 284. 
211 276. 292. 301. 341. 352. 367. 373. 379. 367. 379. 
221 413. 390. 430 . 484. 516. 483. 492. 539. 575. 539. 
231 554. 596. 590. 638. 696. 735. 744. 755. 817. 870. 
241 ~ 890. 897. 950. 951. 1046. 1021. 1089. 1077. 1058. 
251 1100 1012. 991. 960. 828. 847. 641. 649. 523. 424. 
261 340. 279. 237. 173. 143. 131. 84. 85. 57. 38. 
271 40. 33. 21. 12. 17. 8. 7. 5. 5. 4. 
281 6. 5. 2. c:ib 1. 3. 3. 4. 7. 7. 
291 3. 2. 4. 5. 5. 6. 3. 3. 5. 
301 (..Y 3. 2. 1. 1. 3. 1. o. 2. 5. 
311 2. 0. 1. 0. 4. 2. 0. 1. }. o. 
321 o. o. o. 0. 1. 0. l. 0. 2. }. 

331 2. 3. 1. 4. 5. o. 5. 2. 3. 5. 
341 3. 3. 3. 3. 7. 3. 5. 4. 4 . 8. 
351 4. 3. 6. 3. 7. 4. 4. 5. 9. 8. 
361 3. 4. 1. 4. 4. o. 1. 0. 0. 0. 
371 0. 1. 1. 0. 0. ·O. 0. - 0. 0. o. 
381 0. 0. o. 0. o. o. o. . 0. . 1. 0 . 
391 o. 0. o. 0. o. 1. 0. 0. 0. 0. 
401 1. o. 1. 0. o. 0. o. . 0. o. 0 . 
411 o. o. 0. 0. o. 2. 0. 0. 0. 1. 
421 0. 1. o. o. 1. . 0. o . o. 0. o. 
431 o. 1. 0. 0. o. 0. o. 1. 0. o. 
441 0. o. 0. 0. 1. o. o. 0. 0. 0. 
451 o. 1. 0. o. 0. 0. 0. 0. 1. o. 
461 1. 0. o. 1. 0. 0. 2. 2. 1. 0. 
471 3. 0. 2. 1. 0. 0. 0. 2. 1. 1. 
481 2. 1. 1. l. 1. 1. o. o. 0. 0. 
491 0. 0. o. o. 0. o. o. 0. 0. o. 
511 o. 0. 

135 

.- ' 
.- ( 



WHC~SD-WM-DP-044 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

DATA REDUCTION REPORT 

SAMPLE 
R4110-5782 

File ID: SD5580.SPC BEST AVAILABLE CG'~·· 

Peak 
ID 
I 
2 
3 

Peak 
ID Isotope 
1 Th228 

Am241 
2 Am243 
3 

Counted on: 7/14/93 @10: . 0 
Detector/Geometry number: 5/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
331.9 327.7 

3550.0 3556.4 

PEAK ANALYSIS 

FWHM 
Initial Final 
24.000 20.335 
24.000 17.759 

Tau 
Initial Final 
12.000 3.798 
12.000 5.978 

7.2 5.6 

Peak center 
Initial Final 

303.119 303.119 
256.469 256.-469 
80.084 80.084 260.000 2.000 130.000 0.200 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Di ff. FWHM Rate c/m d/m 
0.1106 5.430 5.471 -0.041 0.09 10.52 76.28 

5.480 5.471 0.009 
0.8873 5.234 5.257 -0.023 0.08 84.40 3948.84 
0.0021 4.445 0.01 0.20 

DETECTOR CALIBRATION 
Energy{MEV) = 4.077 + {0.0046)*Channel 

Energy range {MeV): 4.077 TO 6.432 
Efficiency= 0.1943 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
49679.0 
49678.9 
47558.7 
2120.2 

Analyzed by: 

% Recovery 
100.000 
100.000 
"!35.732 
: 4. 268 

1.01 

Activity 
uCi/ea 

0.344(-04 
0.260[-04 
0.178(-02 
0.455E-06 
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~ ~ SPECTRUM S05580.SPC 
1 LEGEHD: RAW = • • . . MODELED PEAKS = 1, 2, .. , ETC 

3 
3 
3 
3 
3 
3 
3 

.. 
2 .. 
. • 2 . 
. . . . . . . 2 
• ••••..••..•.••. 2 
•.••.....•••..••..............••... 2 . 

WlfC~.....WM- QP-044 
&EV. J ~ 

12761.9 

• • • • . • • • • • • • • • • • • • • • • • • • • • • • • . . • • • • . . • . . . . . . • • • . . . . . . . . . . . . . . . . . . . . 2 .. 
. . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 
I •••••••.••.•.••...•••. 2 • 
. 12 ... 
.. l 
... 1 
..... 1 
.... 1 
. l 
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.. • • , WKC- 50-W:M- DP-044 
.. REV .1 , 

BEST AVAILABLE COF 
Raw Data Dump for AEA Spectrum: SP:S05580.SPC 

1 o. 0. 0. 0. 0. o. 0. o. 0. o. 
11 o. o. 0. o. 0. 0. 0. I. I. 3. 
21 I. 1. 3. 1. I. 1. 2. 1. 3. 4. 
31 0. 1. 1. 3. 2. 1. o. 0. 2. o. 
41 1. 0. o. 1. 1. ]. 1. 2. 3. 3. 
51 4. 0. I. 3. 1. I. 3. 3. 2. 1. 
61 1. 0. 0. 2. 4. 3. 1. 1. 2. 3. 
71 I. 5. 3. I. 4. .0. 4 . 5. 3. 5. 
81 2. 2. 2. 3. 1. 5. 2. 3. 0. 3. 
91 1. 2. 4. I. 3. 2. 6. 3. 5. 4. 

101 5. 2. 2. 3. 2. 4. 1. 5. 8. 8. 
111 4. 3. 5. 3. 9. 5. 7. 4. 2. 9. 
121 5. 5. 6. 7: 5. 8. 5. 5. 6. 5. 
131 13. 6. 9. 10. - - 6. 11. 11. 9. 9. 8. 
141 9. 12. 5. 10. 4. 8. 19. 13. 12. 1 5. 
151 14. 11. 14. 17. 8. 12. 11. 16. 20. 15. 
161 16. 18. 17. 22. 11. 13. 11. 28. 10. 29. 
171 17. 23. 22. 23. 32. 22. 30. 38. 26. 29. 
181 21. 35. 34. 34. 31. 37. 29. 41. 43. 46. 
191 54. 30. 50. 39. 42. 39. 44. 48. 52. 62. 
201 73. 68. 54. 60. 72. 62. 65. 68. 69. 63. 
211 79. 76. 95. 103. 104. 90. 78. 112. 123. 135. 
221 103. 147. 113. 143. 144. 175. 164. 219. 214. 231. 
231 236. 264. 280. 300. 347. 377. 435. 472. 534. 617. 
241 624. 728. 868.~ 1001. 1142. 1241. 1355. 1489. 1660. 
251 1704. 1863. 1877. 2035. 1940. 1927. 1943. 1836. 1569. 1486. 
261 1351. 1097. 956. . 648. 515. 369. 327. 260. 231. 
271 167. 138. 127. 107. 69. 65. 58. 48. 41. 37. 
281 32. 42. 39. 53. 42. 60. 49. 75. 72. 75. 
291 97. 109. 

~ 
123. 145. 147. 172. 175. 171. 180. 

301 185. 162. 158. 161. 183. 127. 129. 118. 82. 
311 79. 62. 37. 33. 24. 14. 9. 5. 7. 
321 8. 5. 7. 6. 4. 0. 0. 0. 0. 0. 
331 I. 2. 2. 2. 0. 4. 0. o. 2. 2. 
341 3. 0. 1. 1. 2. 3. o. 0. 6 . 4 . 
351 3. 2. 4. 4. 3. 10. 3. 7. 7. 3. 
361 4. 5. 4. 5. 5. 7. 2. 2. I. 6. 
371 4. 2. I. 1. 0. 0. 0. 0. o. 1. 
381 1. 0. 0. 0. 0. 0. 0. . 0. o. 0. 
391 0. o. o. o. 0. 0. o. 0. o. o. 
401 1. o. o. o. 0. 1. 0. o. o. 0. 
411 o. 0. 1. 0. 0. I. 0. 0. 2. 0. 
421 0. o. 1. 0. 0. o. 0. 0. o. o. 
431 o. 0. o. 0. 0. l. 0. 0. l. l. 
441 2. 0. o. 1. o. 0. o. o. 0. o. 
451 0. 0. 0. o. 0. l. 0. o. 0. o. 
461 o. 0. o. o. o. o. o. l. l. o. 
471 0. l. o. l. 2. l. 1. 0. 0. 1. 
481 1. 1. o. 0. 0. 2. o. l. l. o. 
491 1. 0. 2. 0. o. 0. o. l. 0. o. 
511 0. 0. 1.38 



WRC-SD-WM-DP-044 
REY 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R4110-5882 

File ID: SD7027.SPC BEST AVAILABLE co•·· 

Peak 
ID 
1 
2 
3 
4 
5 

Peak 
ID Isotope 
1 
2 Ra224 
3 Th228 
4 
5 U 238 

Counted on: 7/14/93 @10: O 
Detector/Geometry number: 7/ ' l 
Count time: 30000. S~c 

PEAK ANALYSIS 

Peak height Peak center ,FWHM Tau 
Initial Final Initial Final Initial Final Initial 

14.3 15.0 411.258 411.258 24.000 15.813 12.000 
235.1 228.8 344.158 344.158 24.000 17 .678 12.000 

2391.3 2295.3 291.880 291.880 24.000 16.171 12.000 
24.5 23.7 143.012 143.012 208.000 2.000 104.000 
3.6 3.8 29.052 29.052 28.000 10.312 14.000 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m d/m 
0.0048 6.008 0.07 0.39 l. 91 
0.0906 5.680 5.693 -0.013 0.08 7.33 38.38 
0.8925 5.430 5.447 -0.017 0.08 72.22 500.58 
0.0114 4.748 0.01 0.93 
0.0007 4.200 4.212 -0.012 0.05 0.06 

DETECTOR CALIBRATION 
Energy(MEV} = 4.076 + (0.0047}*Channel 

Energy range (MeV}: 4.076 TO 6.482 
Efficiency= 0.2032 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
42668.0 
42667.9 
40461. 2 
2206.6 

% Fsecovery 
100.000 
100.000 
94.828 

5. 172 

4.56 
0.37 

Final 
4.011 
3 .145 
2.878 
0.200 

16.895 

Activity 
uCi/ea 

0.859[-06 
0.173[-04 
0.225E-03 
0. 205E-05 
0. I 68F.-06 

Analyzed by: _______ _ 

1.39 



. . -- ... 
l LEGEND: YS~!~T~UM S07027.SPC .... MODELED PEAKS= 9106 . 8 
5 1•2•··• ETC 

WHC-SD-WM- DP-044 
REV 1 

5 
5 

4 
4 
4 
4 
4 
4 
4 

.. 
3. 
3 •• 
• 3 .. 
. . 3 .. 
. . . . 3 . 
. . . . . . 3 . .. 
. . . . . . . . . . 3 ... 
. . . . . . . . . . • • .....• 3 . . . . . . . . . . . . . . 
• . . . . . . . . . . . . . . . . 3 . . . . ..... . . . . . . . . . . . . ........ . ••• • .. .. ...... • • .. • 3 . . . . . . . . . . . . . . . .......... . 
.. 3 ..... ..... .. .. 3 

2 

• • • • • • • . . . . • . • . . • • • • . • • . . ..........•. 

2

.. ... .......... .......... .. • . .. ... 3 ...... 
• 2 .... 

. . . 2 

..... 2 

.... 2 

.2 

1 
1 
1 
1 

. . . . . . . . . . . 3 ... 
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.- -. 
-. 

, 
VHC-SD-WM-DP-044 

REV 1 

BEST AVAILABLE COPY 
Raw Data Dump for AEA Spectrum: SP:SD7027.SPC 

1 o. 0. o. o. 0. 0. o. 0. o. o. 
11 0. 0. 0. 1. 1. 1. 0. o. 2. o. 
21 1. 1. 4. 3. 5. 2. 2. 2. 1. 2. 
31 4. 3. 1. 2. 2. 0. 2. 1. 1. o. 
41 o. 1. 1. 0. 3. 3. 2. 2. I. 1. 
51 0. 5. 1. o. I. 3. 3. 0. 0. 2. 
61 0. 1. 3. 2. 1. ·3. 2. • 2. 2. 5. 
71 6. 3. 5. 1. 4. 3. 3. 2. 4 . 2. 
81 4. 0. 5. 2. 0. 3. 4. 4. 10. 2. 
91 7. 5. 1. 5. 2. . 6. 2. . 2 . 4 . 4. 

101 4. 3. 6. 4. 4. 5. 4. 4. 5. 4. 
111 7. 5. 5. 4. 5. 8. 6. 6. 5. 6. 
121 7. 5. 8. 12: 12. 6. 8. 3. IO. 8. 
131 13. 9. 4. 7 . .. 8. 13. 12. 11. 11. 12. 
141 16. 10. 14. 14. 7. 8. 15. 8. 5. 16. 
151 12. 8. 5. 15. 10. 15. 20. 10. 14. 15. 
161 16. 13. 18. 16. 15. 12. 15. 24. 13. 11. 
171 12. 18 . 22. 16. 22. 30. 23. 20. 16. 28. 
181 24. 18. 24. 28. 27. 22. 33. 26. 35. 36. 
191 36. 25. 22. 38. 46. 43. 30. 37. 41. 32. 
201 40. 40. 37. 45. 53. 46. 51. 53. 42. 44. 
211 42. 54. 56. 42. 61. 66. 68. 57. 65. 75. 
221 56. 90. 76. 79. 65. 77. 86. 97. 101. 99. 
231 98. 86. 109. 105. 106. 106. 137. 116. 139. 164. 
241 145. 148. 155. 172. 184. 188. 204. 227. 224. 218 . 
251 251. 238. 293. 281. 277. 277. 295. 307. 329 . 273. 
261 327. 284. 283. 324. 309. 289. 334. 326. 376. 419. 
271 430. 397. 494. 485. 538. 559. G2l. 669. 704. 726. 

281 ~ 830. 864. 991. 963. 1099. 1128. 1189. 1281 . 13 I 6. 
291 1368 1358. 1238. 1154. 1013. 884. 712. 595. 487 . 343. 
301 o. 228. 177. 137 . 140. 121. 84. 81. 75. 66. 
311 60. 60. 43. 47 . 30. 41. 29. 29. 35. 34. 
321 44. 38. 43. 57. 33. 41. 52. 65. 61. 53. 
331 59. 

~ 
70. 88. 75. 100. 95. 109. 111. 119. 

341 130. 118. 138. 117. 100 . 91. 126. 90. 67. 
351 45. 31. 30. 21. 21. 10. .13. 8. 7. 
361 5. 3. 4. 1. 4. 3. 1. - 0. 2. 1. 
371 o. 1. o. o. 2. 1. 2~ - 4. 0. 1. 
381 0. 0. 1. 2. 2. o. 3. o. 0. 2. 
391 2. 1. 4. 2. 

. 
3. 2. 6. 6. 6. 3. 

401 6. 9. 7. 6. 9. 7. 5. 5. 5. 10. 
411 10. 9. 5. 4. 7. 6. 8. 1. 2. 2. 
421 1. 1. 0. 1. 0. 2. 0. 0. 0. o. 
431 o. o. o. 0. o. o. o. 0. 0. o. 
441 0. o. 0. o. o. o. 0. 0. 0. o. 
451 o. o. o. o. 0. 0. o. 0. o. 0. 
461 0. o. o. 0. 0. 0. o. 0. 0. o. 
471 0. 0. 0. 0. 0. I. 0. 0. 0 . 0. 
481 0. 0. o. 0. 0. 0. 0. o. 0. 0. 
491 0. 1. o. 0. 1. 0. 0. 0. 0. l. 
511 0. 0. 141 



COUNTS 

243204 
243913 
241/771 
243758 
24,1766 
243637 
213514 
243765 
243849 
244044 

WHC- SO-WM- DP-044 
REV 1 

BESI AVAILABLE COPY 

··,··: .. · •"• 

NtWSrb VALUE.' ( ::,-;:--r91n 27 .. ' :=:=:: :: }=.:,·= ::, : 

CNT TIME C/M co1Nc conn conn CIM 

5 48631 ,107 489,18 
5 48773 309 49082 

5 18911 311 49256 

5 4871/2 309 49050 
5 48743 309 19052 
5 18717 309 1/9026 
5 48693 308 49001 
5 1871/3 30.9 49052 
r, 18760 309 49069 
5 48799 310 49108 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.4999 
0.4996 
0.4991 
0.4999 
0.!j001 
0.5005 
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·, 

COUNTS 

242703 
243638 
243386 
243764 
244275 
244108 
244275 
243645 
243015 
244057 
243516 
243510 
243627 
243690 
243.901 
244466 

WHC-S0-WM- OP-044 
REV 1 

BEST AVAILAB,LE COP'{ 

:=•\· .. :=./ ·.· · .. :;·r-=--: . . 

·tJtiisio Viii.VF.} .·· :911121 . ,. ,. 

CNT TIME CIM cotNC conn 

5 48531 306 
5 48718 30.9 
r, 48667 308 
5 4R74.1 .109 
5 48845 310 
5 48812 310 
5 4884[, 310 
r, 48719 309 
5 48593 .107 

5 4IJ801 310 
5 48693 308 
5 486.92 308 
5 48715 309 
r, 48728 30.9 
5 48770 30.9 
5 48883 311 

----~ ----•- ·- ·/ 

conn CIM GEOM 

48837 0.4977 
49026 0.4996 
48975 0.49.91 
49052 0.49.99 
49155 0.5009 
49121 0.5006 
49ffj!j 0.500.9 
49028 0.4996 
48900 0.4983 
49111 0.5005 
49001 0.4994 
49000 0.49.91 
49024 0.4.996 
49037 0.49.97 
49079 0.5007. 
49194 0.5013 



COUNTS CNT TIM£ 

242920 5 
242932 5 
242052 5 
243038 5 
242907 5 
242795 5 
243214 5 
243707 5 
242647 5 
241653 5 

WHC· SO-WM-DP-044 
&El J. 

BES-r AVAILABLE COPY 

C/M COINCCORR CORR C/M 

48575 307 48882 
48577 307 48884 
411401 305 48706 
48599 307 48906 
48572 307 48879 
48550 306 48856 
48634 307 48941 
48732 309 49041 
48520 306 48826 
48322 304 48625 

GEOM 

0.4981 
0.4982 
0.4964 
0.4984 
0.4981 
0.4979 
0.4988 
0.4998 
0.4976 
0.4955 

•· :. :.: ;:-'-·'.:: :.; .• :.=. .. . . .. :.:; .·:.· ·=:-.. ; ;,:-- _;_:, :_.. : . :._ •" =·-:::·/ .'. ::: . •·=:. ·(··: • . :,; ; : .,.:·._.· :.:• 

_. ,',:
1>//ffi :·\:·,;.-;:::'=:,,,\( .. :,\nf ·tnUls · · •·• :A vG",:;,::J':,,;::r AVG ':::-'I :=: =·,.,. . .. ,'.'/''.:;{Y~,"'./1:>:t<' · ~St/ 

.
.. ··.·.;.·.•·:·:·:.:.:.:: .. ·.·.·~ .• •. ·. :.·.N .. , ..• ,x.··•::·•· .. • •!·:·•.:•!:_·•·;•·:··•·:·:·i····.f -~·:•i.1.:~.:.:.:,l,i!·:•:.:.:.:9.9···!·•·;_;:}~.f ,::r,; '.:, ........ ··•·· . < • . ... , •• ,. ' > ,, ';c "" . . :~~:~,~•i•,::i::,: .. · -:,:/::;:::::·:::f t ,:::·,: ·.:•'.i::::\\::i::;:.:.i:•:·,·: ....... :':.,::,!.~;:f :~:,::: :·: ·.·;:--::·0;;, 

919
··· 

f.44 



--~ ~ ­
W H C- S 0- WM-DP-044 

ifV .1 

DET I 1 2 J 4 5 6 7 8 JUPITER II 

SCT/Sllln ~ f~ LSI lt17 1~-~ 1'5~ JS::!i-~ _/ 
~ 

fpp3 /a Pu JI I :).3/ ~:,,7 ~.c•- :;3,;,2 ~;J " .... / 
V" 

.-:.1 

DATE Ml 13? 8t>3 :9.?/'l_ x,q gt:.,;} 3t''/ ./ ~ 
7 .... 9-fJ Cm /1,/ 3]/ I qf/7 377 5;P 3";lt> / "' 

)5/ • ,~~ 
,,.,,, 

SCT/SIIIFT Np cfl. L'l5 l~i'- J!>'Y / ' 

9JJtJ I ~.-G- //0 i3:o 9.lS 2I'2- :1..1 I ~J ')_ .7 
Pu ,/ 

I /3 (c, roJ ?..'17 jJO ]DJ ?OJ ~/ UI\TE Am ·--
7.,,,,o~J Cm /00 J7' ' 3G.5 37:i' 'J 70 J70 V 

--
SCT/SIIIFT U!e- YI 151 Ii/ y J5S __ 1.!IL /SS- --1---1-~-
9)~ I g~ (~ Pu JO er ;11 I -i. 1.6"1 ~35 7' J. 7 '>- ] ·)... // --

ofn; l\n1 /1~ 10 { ,oo J.!!:J. / J'"1'l JOJ l~•--•--
7-1/-9-S Cm JS9 '.I7 I Jf,f' J7b ! JC, 7 370 7 

3C'f/SIIIFT ~.e.. J'D /':/ I 

=t= 
ll/ 2 /5/ j5:I ,ss 

.'iJ'M /K-G- Jo? 
;;.> 

Pu :iJo ·zi, 1JI ·.-z 11- ~J~ ~ -I 
/JS Jo?.. ~,,, xo~ 101 Joy I~ DJ\TE Am 

?- /'1 ~91 /SC/ z70 3e,r; J7}- "_{ 7 / J7/ / Cm 

SC1'/SIII FT Np i{ lr; I 
%1// lt-lJ- Pu /10 ·'J..Z I 

I 

01\TE Am /.11.,, 'fO'f 

1-11--'IJ Cm ;foo JJ ").-

SC.'T /SIii FT Hp Y1 lSO l JI/ 7 JS} 1 /-;;l lf3._ 
v~, ; t-e,, II I iJo ']17 :HJ ').J/ ·ir, • 

----- ---Pu j 
1 I I ·~ l>I\TE Am 117 'XD1 'J 'I? 1oz ro, 'Jc)'). 

?-tY,1/J ,,~ 37 / 
I 

1(, r c,n 37f>. I "t7v 1'1 o/ I/' 
fE1 Hp (mHp) peak n1uat be at ch 150 •/- 10 (J.2 - 4 . 4) or ch 80 •/- 10 (J. 1, J.1 - ). ") 

Pu ( Ufpu) peak must be at ch 229 -t/- 10 (3.2 - 41.4) or ch 113 •/- JO (J. l, l.1 - J. 4) 
1'111 ( JU Am) peak muat be at ch JOO •/- 10 (3.2 - 4.4) or ch 139 -t/- 10 (3.1, ) . 1 - 1.4) 
C111 ( ><•cm) peak muat be at ch 368 +/- 10 (3.2 - 4 . 41) or ch 160 -t/- 10 ().), l. l - l.4) 

BEST AVAILABLE COPY ·145 
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WHC-S0-WM- OP - 044 

REV .1 

AICD DIGESTION SAMPLE ANALYSES 

.. 
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, . ' WHC- SO-WM- OP-044 
iEV .1 

WESTINGHOUSE HANFORD COMPANY /:5{t2:A I /f;;i_ 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No. Customer ID: 

£- 1./){)7 7...? '? f) ~/ t ( 
Analysis: ~ rl 11 . f Sample Prep: 

'/_( 't:j/~ ,o.,,/1 ;, --;r 
/ --., u-1 

Instrument: t"'°AJ I='~, ~/L/t}_r Procedure/ Rev:L A ~o r- /..r q ~ ,n . 

Technologist:/7. ·/ / t'Vr· ~J ;✓- 1J;/ ~ __/--:-~ Date: 7 /j" /9__7 ~/4;_ 
- - ...,,~v Qfo(',f' Starting Time: /? A" tJ v Temperature 'l. t;' i. 

Ending Time: / ...r 
O

, 
1 Chemist: A?: ;- ✓--:, YL ,_ .. ., ....... ,, - :JL 

- - /I' 
Comments: 

- . 

Description Lab ID Description Lab ID 

1 /1 /2.AJ,P IR- 'II06 ·R/o u 1 1 

2 <'7-1 ~--- L? /,,r IR- V/u7-rr?v.J 12 

3 // 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

/-1rJCJ ~ ,//) . 

' 

~ 

\v 
• 

-
147 
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~· WHC-:SD-WM-DP-044 
itV l 

ANALYTICAL BATCH SUMMARY SHEET 

METII0/9 d 
· Cl 1J1vF.cr 

DAT,J;;r;, 
/ ~)_? 

PREPA~IJY: 
(/ 0~;5o:;:t.ae: _;/ 7 < Yr I-I .r 7 . 

UNITS: Ll, 
0

// d QE_--
SPLNAME SPLIO ANALY17 RESUI-T 11 RESULT 12 AVERAGE 

I? IA [J!. 'JIO f:, ·, N-1 
<AMl f? I/ I IJ 7 I / t}. {71,{J I ,( 

(/ 

. 

. 

. 

' 

.• 

RPO~ ~REC DETUM ~CTER 

NAnRA nve.: I . .;( I NO SPECIAL PROBL..alSIMETHOD VARIATIONS IN-THIS BATCH 
UST SPECIAC PROBLEMSIVARATIONS FOR llilS BATCU: 

~~;r 
1- 9-q 3 

148 
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----.--· - ·-- ·- -

WHC-SD-WM-DP-044 
REV. 1 

PLACE ANAL VTICAL CARD IN BOX BELOW-DO NOT WAITE IN SPACE 

. , • .. 
S.1 '"' Ho S. "'pie P11<nl 

. :, ~ 

P1.ot1lr 

R 4106.-8600 VOGEL·· . 6-30-93 13:18 20 

ACD DGST LA-505-159 uG/ML 
S.••i, .. s.,. 

REAGENT BLANK 

.... Hu 

----·---· 
ACID DIGESTION OF SEDIMENTS, SLUDGE, AND SOLIDS 
FOR ICP AND AA ANALYSIS 

LA-505-159 (B·OI 

R4_1_~_6:11_6_'!_0 Volume on Completion (ml) 

JtUtt fl,1,hJOI':::'//\ 
1142 

~ Volume on Completion (ml) 

J/9:\Bi!~n~ilPW':/}l 
F0449li 

07/01 /93 Grams of Spike Sample (g) 

)':):\\Aiiidvii(: 0/tt Volume on Completion (ml) 
Volume of Spike (ml) 

07/08/93 Spike Dilution Factor 

.t.n.1,1,1 • 4 

I 

E11456 0 
c.,,,o,, .. , ,o 

BLK 

ICP HYDRIDE -
0.0000 0.0000 

100.00 100.00 

ICP HYDRIDE 

ICP HYDRIDE 

ERR ERR 
Spike D1lutio11 Factor = Vol on Cornplecion/Volume of Spake 

SAMPLE DUPLICATE 
ICP Dilution Factor (g/L) o.uuuo ERR 

Hydride Dilution Factor (g/LI 0.0000 ERR 
Mercury Dilution Factor (g/l) 0.0000 ERR 

Dilution Factor (Solid Sam11le) • (Grams of Samplel/(Volurne on Comf1lt:tion) 1 1000mUL 

Date: O8-Jul-93 

Date: 7- fl-'/-, 

MERCURY .. 
0.0000 ···-
1~0.0_0_ 

MERCURY 

MERCURY 

ERR 

SPIKE 
ERR ·-ERR 
··-

ERR 
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WHC-SD-WM-DP-044 
REV I 

PLACE ANALYTICAL CARO IN BOX BELOW-DO NOT WRITE IN SPACE 

.. 
,..,....-------.----·•--r--r-=------....,,..--'----S.., .. i Ho S.mp.c PUtni o.,.. T.,,.. IHveO P,.o1.,, 

R 4107.-8700 VOGEL 6-30-93 13:24 20 

ACD DGST LA-505-159 G/L El1456 0 
c .. 11ome, 10 

~ /OC> 9:-l7046S 

ACID DIGESTION OF SEDIMENTS, SLUDGE, AND SOLIDS 
FOR ICP AND AA ANALYSIS 

~IT I: 
1,:T ~: 

-0. C•OC'-1 
J. ,):.;~ 

llrT WEIGHT: 

---> 1. (1;.:"£. GF:AMS 

, ·~ -.. ... ............. . ..... ··•· , ..• " ·• •· 

~A_-_505-15_9 _(8_-_0) C1_CP HYDRIDE MERCURY 

... = ... > ... <'_/_/i ... ii ... ,i;.;.;,1.:.;;N ... •;.,.>: __ ,>..,:= .... r +: G.::.r_a.:.;.m.;.;:s_o;..;.l_;S;..;.a.::.11 ... ,p;..;.lt!;;...;.,(g,_l _________ +--__ 1_.o_J_l_6 _____ 1._o_J_76 ____ 1_.o_l7_6-ll 

IR4_1_07_:B_J00 Volume on CornplcLion (ml) 100.00 100.ou 100.0~_ 

t t //:11~1,fdl)@=f( :/ 
1142 

IO Volume on Completion (ml) 

Y::tlt u •h11,~.:1 orn1 r<: 
F04491i 

01/01 /93 Grams ol Spike Sample (gl 

'[((%\Ao@lv(i(:::t)J Volume on Completion (ml) 

Volume ol Spike (ml) 

07/08/93 Spike Dilution Factor 

ICP 

ICP 

ERR 
Spiku Dilulion Factor = Vol on Cumplt!lion/Volume ot Spike 

SAMPLE 
ICP Dilution Factor lo/LI 10.3160 

Hydride Dilution Factor (g/L) 10.3760 

Mercury Dilution Factor (g/LI 10.3760 

HYDRIDE 

HYDRIDE 

ERR 

DUPLICATE 
ERR --
ERR -· 
ERR 

Dilution Factor (Solid S,1111ple) • (Grams of SampleU(Volume on Completion)" lOOOmUL 

Dalt:: 
Date: 

Pil!Jt: I ul 1 

MERCURY 

MERCURY 

ERR 

SPIKE 
ERR 
ERR 
ERR 
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WHC- SO-WM- DP-044 
REV 1 

WESTINGHOUSE HANFORD COMPANY bi~ /IC// 222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No. Customer ID: 

9J 7<J'/~ S fi..4/01 
Analysis: /J~# Sample Prep: ~J... ~r~ 

L/' 

Instrument: LJ~2J'l7'i Procedure/ Rev: LA - :t1-l -lj_ I (!)-I) 

Technologist: --- St)[ /A:J. ( Jw. ~) Date: 7-f- 7 3 , 

Starting Time: l,4: :J {> Temperature ~.r ·c.. 

Ending Time: ~ IS\ 0 
_J.{ 

Chemist: '. /£. J)i!4.,· ~ - I ~ 1·3/-~) ~7 "/ 

Comments: 
. 

Description Lab ID Description Lab ID 

1 !.TD i... 4/o.f-tf ..r :Jo 11 

2 i, I Jl. ~ q1"{-lt Jo 12 

3 J~,1. A, fl" 7-J 7 ra 13 

4 ll,,/)• ✓ ,-R. I l. - ,, I. R9-Jo7-ff:J<> 14 

5 I I 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

Litt 5 ~.J I. J" I t I~ >) 

1C:1 -

A-6000-881 103/921 -



GAMMA ENERGY ANALYSIS - ACID DIGESTION 

WHC- SO-WM- OP-044 
REV 1 

----------------·--
o.,. , ............. p,..., .. , 

,; 

R 4105.-8530 VOGEL •• 6-30-93 13:16 26 
11e ..... ""'"" 

GEA LA-548-121 ~ RECOVERY E11456 0 
s. .. , .... s.,. 

STD 

COLX . STD# J-l I .r I 
R901 STD VAL,,u,? 
RESULT ,3-,, ~ RECf'I•'-" 
R905 STD VAL 107•"' 
RESULT/o? X REC~q.1 t 

f. 
Antlr~l__:_I __ _ ,.,..,,.,.J ,.,..,, .... 

.... .... ... . 
o.,. 

,-1-1.J 
, ..... C~lhl,J~ltO 

'!: .,).o 

·-··----·--·--------------------------
s., .. , No o.,. ,..,,. ,1a..o . f',..., ,,, 

. • I ,, 
R 4106.-8630 VOGEL 6-30-93 13:18 20 

Drw,nun11,on 

GEA LA-548-121 uCi L E11456 0 

BLX 

,.,...,,., . i 

.... 
o.,. 

/.f: .>-~ . 
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s., .. , No 

GRA 

.... 
o.,. 

GAMMA ENERGY ANALYSis-=·AclD DIGESTION 
WHC-S0-WM- OP-044 

&El .1 

I O.ie 

VOGEL · 
f) I 

6-30-93 13:24 
11 ...... un.,, 

LA-548-121 uCi/G Rec E11456 

937046S 

,.,..,,., • l 

.... 

1-I-IJ 

20 

0 

. ---------------..- -- ... - -- ... - ------ -· --- - ---... ---· ·- ·- - . 

0 ... ·-••-O P,.0,,1, 

R 4107.-8830 VOGEL ~ • 6-30-93 13:24 20 
0.•••n•~hon Re, ... , Un,la c ... ,ee c- Re,,.,.na 

GRA LA-548-121 uCi G Rec El1456 0 
c .. 11o,ne,10 

937046S 

£*-"i1,~ i ff,II ~· I J;/, 
•• r J.J1,. • .. . ..... '• ~ ~s--n,,. 
.. ' .,,,f , .. ~ • 

• 
Atl6lr11 • I ,.,..,, ... 2 

t~ 
...... , ... , 

"'• .... 
o.,. ,.,. .. Con,p•,,.o 

7-l-f J 11'-'.>-t> 
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. 
' WKC-S0-WM- DP-044 

* * · * * * .* * * * * * * * * * * * * * * * * ,. A ·-- -. ,UVA 1 .. 
* 
* 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

09-JUL-9301:51:11 
BEST AVAILABLE COPY 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: l / GEOMETRY NUMGER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCtRTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
ANALYZED BY: -- - ----

SAMPLE DESCRIPTION: R4105-8530 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: l.OOOOE -01 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE : ANL205 

COLLECT STARTED ON 9-JUL-93 AT 01:00:47 

COLLECT LIVE TIME: 3000. SECONDS 
3015. SECONDS 
0.50 % 

REAL TIME: 
DEAD TIME: 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-AUG-92 
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92 

SIQO.TORE AOOVE REPRESENTS CBFJUCAL '1-mH>LOGIST/CBFJUST 'l'OAT 
CDU>LE'l'ED/VER.iFIED TOE CALIBRATIOO/ANALYSIS 00 PAGES 154 'ID 171 • 
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.- ---- ---

09-JUL-9301:51:11 
~HC-SO-WM-OP-044 

P E A K A N A L Y S I S REV .1 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

lC 1127 .48 563.96 1.45 762. 1144. 7.5 CS-134, 
EU-152 

2C 1139. 71 570.07 1.45 776. 2122. · 6. 5 CS-134, 
BI-207 

3 1210.50 605.47 1.55 794. · 13112. 1.8 CS-134, 
SB-125 

4 1324.35 662.39 1.54 535. 19268. 1.5 CS-137 
SC 1592.74 796.59 1. 54 450. · 9725. 2.J CS-134 
6C 1604.96 802.70 1. 54 417. 975 . 7.0 CS-134, 

P0-210 
7C 2337.38 1169. 00 1. 74 275. 175. 22.4 CS -134 
BC 2347.47 1174.04 1. 74 233. 11666. 2.0 C0-60 
9 2666.01 1333.38 1.83 - 68. 10786. I. 9 C0 -60 

10 2731.44 1366.12 1. 96 -- 50. 258. )5.0 CS - 131 
11 2802.40 1401. 62 1.88 41. 188. 17.9 Bl-214 
12 2922. 72 1461.81 2.06 18 . 334 . 11. 4 K-40 
12B 1460.83 344. 10.8 

ERROR QUOTATION AT 1.96 SIGMA 
BEST AVf-\f LAB,LE CQpy· PEAK CONFIDENCE LEVEL AT 85.0% ,_,.. .. 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 
8 - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BAC KGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00 
BACKGROUND LIVE TIME: 3000 . SECONDS 

·1SS 



.·• \IHC-SO-WM-DP-044 
REV .1 

09-JUL-9301:51:11 BEST AVAILABLE COPY 
SAMPLE: R4105-8530 
DATA COLLECTED ON 9-JUL-93 AT 01:00:47 
DECAYED TO O. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AM-241 LLD<l.83E+OO LLD<l.83E+OO 
AM-243 LLD<6.04E-Ol LLD<6.04E-Ol 
BA-133 LLD<7.42E-Ol LLD<7. 42E-Ol · 
BA-140 LLD<l.87E+OO LLD<l.87E+OO 
81-212 LLD<3.56E+OO LLD<3.56E+OO 
CEPR144 LLD<4.63E+OO LLD<4.63E+OO 
C0-60 l.07E+02 +-2.22E+OO 1.07£+02 +-2.22[+00 

CR-51 LL0<3.92E+OO Ll0<3. 92£+00 
CS-134 7.61£+01 +-1 .88[+00 7.61E+Ol +-1.88£+00 

CS-137 l.32E+02 +-2.27E+OO 1.32E+02 +-2.27E+OO 
EU-152 LLD<l.37E+OO LLD<l. 37£+00 
EU-154 LLD<l.OlE+OO LLD<l.OlE+OO 
EU-154H LLD<9.18E-Ol LL0<9.18E-Ol 
EU-155 LLD<l. 20E+OO LLD<l.20E+OO 
FE-59 LLD<l. 20E+OO LLO<l. 20£+00 
1-131 LLD<5.45E-01 LLD<5.45E-Ol 
K-40 LL0<6.02E+OO LL0<6.02E+OO 
LA-140 LLD<l.98£-01 LLD<l.98E-01 
MN-54 LLD<5.03E-01 LLD<5.03E-Ol 
NA-22 LLD<3.26E-01 LLD<3.26E-Ol 
NB-94 LL0<4.30E-Ol LL0<4.30E-Ol 
NB-95 LLD<4.83E-01 LLD<4.83E-01 
NP-237 LLD<2.50E+OO LLD<2.50E+OO 
PB-212 LLD<8.60E-Ol LLD<B.60£-01 
PU-239 LLD<3.91E+03 LLD<3.91E+03 
PU-241 LLD<l. 41 E+05 LLD<l.41E+05 
RA-224 LLD<9.44E+OO LLD<9.44E+OO 
RA-226 LLD<9.22E+OO LLD<9.22E+OO 
RU-103 LLD<S.65£-01 LLD<5 .65E-Ol 
RU103 LLD<5.95E-Ol LLD<5.95E-Ol 
RURH106 LL0<8.18E+OO LLD<8.18E+OO · 
SB-125 LLD<l. 71E+OO LLD<l. 71£+00 -
SB-125A LLD<l.71E+OO LLD<l.71£+00 
SE-75 LLD<6.40E-01 LLD<6.40E-Ol 
SN-113 LLD<7.52E-01 LLD<7.52E-01 
SR-85 LL0<5.12E-Ol LLD<5.12E-Ol 
TH-228 LLD<2.34E+Ol LLD<2.34E+Ol 
TL-208 LLD<5.90E-Ol LLD<5.90E-Ol 
U-235 LL0<5.58E-Ol LLD<5.58E-Ol 
Y-88 LLD<l.75E-01 LLD<l.75£-01 
ZN-65 LLD<l.29E+OO LLD<l.29E+OO 
ZR-95 LLD<8.64E-01 LL0<8.64E-Ol 

------------------- -------------------
TOTAL 3.15E+02 +-3.69E+OO 3.15[+02 +-3.69[+00 

ENERGY COMPARISON 
(KEV) 

EXPECT OIFF 

59.54 
74.67 

356.02 
537.27 
727.20 
133.51 

1332.50 0.88 
1173.24 0.81 
320.09 
795.84 0. 74 
604.70 0. 77 
661.65 0.74 

1408.01 
1274.45 
1274.80 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240 .99 
186. JO 
497.08 
497.08 
621. 80 
427.89 
427 .89 
264.66 
391.67 
513.99 
84.37 

583.20 
185. 71 

1836.06 
1115.55 
756.73 
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STA~DARD DEVIATION= 0.06 

EBAR • ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.36E-09 UC/LI 
TOTAL MEASURED ACTIVITY= 3.15E+02 (+-3.69E+OO) UC/LI 
% TECH. SPEC.•******(+-****) 

WHC-SD-WM-DP-044 
REV 1 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% BEST AVAILABLE COPY 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

1127.48 563.96 1144. 7.5 2.20E+Ol 
1139. 71 570.07 2122. 6.5 4 .10[+01 
1604.96 802.70 975. 7.0 2.43[+01 
2337.38 1169 .00 175. 22.4 5.81E+OO 
2731. 44 1366.12 258. 15.0 9.59[+00 
2802.40 1401. 62 188. 17.9 7.14E+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2922.72 1461.81 334. 11. 4 l.30E+Ol 

1S? 



.- --- . _,,.---_ _ _ 
. ' 

* *·* * *"* * * * * * * * * * * * * * * * WHC-SO-WM-OP-044 
* REV 1 
* G A M M A S P E C T R U M A N A L Y S I S 
* 

* * * * 

* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

r µv J.,/P'~ 

?-?-73 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

09-JUL-9302:46:24 
BEST AVAILABLE COPY 

-
A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:~- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
ANAL YZEO BY: -------- -

SAMPLE DESCRIPTION: R4106-8630 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: l.OOOOE-01 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

COLLECT STARTED ON 9-JUL-93 AT 01:56:11 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3006. SECONDS 
0.20 % 

DECAYED TO O. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-AUG-92 
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92 

158 
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- -~· .-
09-JUL-9302:46:24 WHC-S0-WM- DP-044 

P E A K A N A L Y S I !:i 
REV 1 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 1023.01 511. 73 2.70 68. 146. 22.9 1-133,TL -208, 
18 511.04 139. 25.0 Nl\-22,ZN -6~. 

RH-106 
2 1219.71 610.07 1.11 53. 59. 44.5 81-214/\, 
28 609.34 87. 30.3 RU-103 
3 2922.56 1461. 73 1.89 8. 308. 11.-6 K-40 
3B 1460.83 _ 344. 10.8 
4 3530.06 1765.70 1.14 2. 50. 28.9 BI-214C 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

- . 

8 - ENVIRONMENTAL BACKGROUND PEAK 
BEST AVAILABLE COPY 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BACKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00 
BACKGROUND LIVE TIME: 3000. SECONDS 

159 



09-aUL-9302:46:24 
WtlC-SD-WM-DP-044 

REY 1 

6~:L~bl~:l~~o
8

~~
0 

9-JUL-93 AT 01: 56: 11 B ES-r AVA\'LABL'E co PY 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/Ll 
DECAY 

MEASURED ERROR CORRECTED. ERROR 

AM-241 LLD<5.55E-Ol 
AM-243 LLO<l.99£-01 
BA-133 LLD<2.15E-01 
BA-140 LL0<4.66E-01 
B1-212 LLD<l.22E+OO 
CEPR144 LLD<l.36E+OO 
C0-60 LLD<l.61£-01 
CR-51 LLD<l.lOE+OO 
CS-134 LLD<l.73E-Ol 
CS-137 LLD<l.48E-Ol 
EU-152 LLD<7.39E-01 
EU-154 LL0<5.04E-Ol 
EU-154H LL0<4.74E-Ol 
EU-155 LL0<3.81E-Ol 
FE -59 LL0<2.59E-Ol 
I-131 LLD<l.41£-01 
K-40 LLO<S.84£+00 
LA-140 LLD<l.16E-Ol 
MN-54 LLD<l.47£-01 
NA-22 LLD<l.68£-01 
NB-94 LLD<l.55£-01 
NB-95 LLD<l.59£-01 
NP-237 LL0<8.16E-Ol 
PB-212 LL0<2.55E-Ol 
PU-239 LLD<l.31Et03 
PU-241 LL0<4.34£+04 
RA-224 LL0<2.70E+OO 
RA-226 LL0<2.79E+OO 
RU-103 LLD<l.38£-01 
RU103 LLD<l.45E-Ol 
RURH106 LL0<2.66E+OO 
SB-125 LLD<4.27£-0l 
SB-125A LL0<4.27E-Ol 
SE-75 LLD<l.76£-01 
SN-113 LLD<l.85£-01 
SR-85 LLD<l.92£-01 
TH-228 LLD<8.29£+00 
TL-208 LLD<l.58£-01 
U-235 LLD<l.66£-01 
Y-88 LLD<l.38E-02 
ZN-65 LLD<4.58E-Ol 
ZR-95 LLD<2.96E-Ol 

LLD<S.55£-01 
LLD<l.99£-01 
LLD<2.15E-Ol 
LLD<4.66£-0l 
LLD<l.22£+00 
LLD<l.36£+00 
LLD<l.61£-01 
.LLD<l. lOE+OO 
LLD<l.73£-01 
LLD<l.48E-Ol 
LLD<7.39E-Ol 
LLD<5.04E-01 
LLD<4.74E-Ol 
LLD<3.81E-Of 
LLD<2.59E-Ol 
LLO<l.41£-01 
LL0<5.84E+OO 
LLD<l.16£-01 
LLD<l.47£-01 
LLD<l.68£-01 
LLD<l.55£-01 
LLD<l.59£-01 
LLD<B.16£-01 
LLD<2.55E-Ol 
LLD<l.31£+03 
LLD<4.34E+04 
LLD<2.70£+00 
LL0<2.79£+00 
LLD<l.38£-01 
LLD<l.45[-01 
LLD<2.66E+OO 
LLD<4.27E-Ol 
LLD<4.27£-0l 
LLO<l.76£-01 
LLO<l .85£-01 · 
LLD<l.92£-01 
LLD<8. 29E+OO· 
LLD<l.58£-01 
LLD<l.66£-01 
LLD<l.38£-02 
LL0<4.58E-Ol 
LLD<2.96E-Ol 

TOTAL O.OOE-01 +-O.OOE-01 0.00£-01 +-O.OOE-01 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

ENERGY COMPARISON 
(KEV) 

EXPECT DlfF 

59 . 54 
74.67 

356.02 
537 . 27 
727.20 
133.51 

1332.50 
320.09 
795.84 
661. 65 

1408.01 
1274.45 
1274.80 
105.31 

1099.25 
364 .48 

1460.75 
1596.20 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186.10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391.67 
513.99 
84.37 

583.20 
185.71 

1836 .06 
1115 . 55 
756 . 73 
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~­
' WKC-SD-WM-DP-044 

REV .1 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % [iEST AVAILABLE COPY 
3530.06 1765.70 50. 28.9 2.21E+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION. 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

1023.01 511.73 146. 22.9 2.61E+OO 
1219.71 610.07 59. 44.5 1.19£+00 
2922.56 1461. 73 308. lJ .6 1.20[+01 
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-. . 
WHC· SD·WM-DP-044 

REV 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

* 
* 

* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

09-JUL-9303: 44
=
46 3EST A\lA(LABLE COPY' 

AN ALYS IS PARA-METERS 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ~NI: 
ANALYZED BY: -- - -- -·--

SAMPLE DESCRIPTION: R4107-8730 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: 1.0000£-01 

COLLECT STARTED ON 9-JUL-93 AT 02:53:23 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3053. SECONDS 

1. 74 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-AUG-92 
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92 



09-JUL-9303:44:46 
--Wm~ .:-\4--M ~ -It 4 

REY 1 

P E A K A N A L Y S 1 ~ BE~T AVAILABLE COP't 
PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLI DES 

CHANNEL KEV KEV COUNTS COUNTS % 

1 98.14 49.42 1.06 8138. 462. 53.2 U-234 
2? 119. 52 60.11 1.20 8908. 25315. I. 6 AM -2 4 l , U -2 3 7 , 

EU-155, 
NP-239 

3 173.65 87 .16 1.16 8220. - 5375. 5.4 CS-136, 
EU-155, 
EU-155A, 

. PB-214X, 
TL-208X, 
CD-109 

4 211. 28 105.97 1.15 7958. 4062. 6.8 EU-155, 
EU-1558, 
NP-239 

5 246.79 123. 72 1.15 8087. 13231. 2.5 EU-154A 
6 496.76 248.66 1.38 7921. 1788. 14.6 EU-1548, 

XE-135 
7 1184.39 592.41 1.46 1971. 681. 20.6 EU - 154C 
BC 1202.40 601. 41 1.45 1677. 278. 38.7 SB -125, 

SB-1250, 
SB-124 

9C 1210.44 605.43 1.45 1736 . 384 . 35.7 CS - 134, 
SB -125 

10 1324.38 662.40 1. 54 1620. 327615. 0.3 CS - I 3 7 
11 1447.65 724.04 1.63 384. 2341 . 4. 7 S13 -124 , l - 13 J, 

AG -108, 
[U -1540, 
ZR-95 

12 1514.67 757.55 1. 52 386. 535. 13 . 7 ZR-95,EU-154 
13 1592.42 796 .43 1. 99 411. 286. 24 .4 CS-134 
14 1670.51 835.48 1.31 386. 83. 75.0 MN-54 
15 1747.37 873.91 1.90 338. 1281. 7.0 EU-154£, 

RH-106,1-133 
16 1993.53 997.02 1.76 339. 1043. 8.2 EU-154F 
17 2010.49 1005.50 1.82 316. 1733. 5.6 EU-154G, 

EU-152 
18 2347.50 1174.06 1.88 161. 3763. 3.4 C0-60 
19 2549.89 1275.29 1.80 65. 2846. 3.8 EU-154, 

EU-154H, 
NA-22 

20 2665.97 1333.36 1.82 49. 3375. 3.4 C0-60 
21 2796.48 1398.66 1.35 50. 53. 50.S 1- I 32 
22 2922.60 1461.75 1.82 28. 358. 11. 4 K-40 
22B 1460.83 344. 10.8 
23 2989 .16 1495.05 2.02 28. 52. 41.8 EU - 154 
24 3193.60 1597.34 2 .14 21. 142. 19.5 LA-140, 

EU-1541 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 163 



? - MULTIPt ET AN)\LYSIS CONVERGED BUT GFIT > 4 
B - ENVIRONMENTAL BACKGROUND PEAK 

--w H c- s 11 ....... _ ........ w ">T""""M --o-r-.a. o-t.--1.-

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BACKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13 :00 :00 
BACKGROUND LIVE TIME: 3000. SECONDS 

i E Y J 

BEST AVAILABLE COP\l 
~ . 

__ ,.,,., 
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·• 

09-JUL-9303:44:46 

SAMPLE: R4107-8730 
DATA COLLECTED ON 9-JUL-93 AT 02:53:23 

W H C - S g- WI!~:- 0 4 4 ·~ ---
REY 1 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AM-241 4.22E+02 +-l.03E+Ol 4.22Et02 t-l.03Et01 
AM-243 LLD<l.45E+OO LLD<l.45E+OO 
BA-133 LLD<l.61E+OO LLO<l.61[+00 
BA-140 LLD<3.61E+OO LL0<3.61£+00 
81-212 LLD<8.57E+OO LL0<8.57£+00 
CEPR144 LLD<l.03£+01 LLD<l.03£+01 
C0-60 3.34Et01 +-l.18E+OO 3.34£+01 +-1.18[+00 

CR-51 LLD<8.61E+OO LLD<8.61£+00 
CS-134 2.24E+OO +-5.45£-01 2.24E+OO +-5.45E-Ol 

CS-137 2.24E+03 +-2.21E+Ol 2.24Et03 +-2.21Et01 
EU-152 LLD<l .14Et00 LLD<l.14£+00 
EU-154 7.67£+01 +-2.97£+00 7.67£+01 t-2.97£+00 

EU-l 54H 7.67E+Ol +-2.97£+00 7.67£+01 +-2.97E+OO 
EU-155 4.34E+Ol +-3.04E+OO 4.34E+Ol +-3.04£+00 

FE-59 LLD<9.08E-Ol LLD<9.08[-0l 
1-131 LLD< 1. 28E +00 LLD<l.28E+OO 
K-40 LLD<6.00E+OO LLD<6.00E+OO 
LA-140 LLD<2.65E-01 LLD<2.65E-Ol 
MN-54 5.74£-01 +-4.31E-Ol 5.74£-01 +-4.31E-01 
NA-22 2.73£+01 +-1.05£+00 2.73(+01 +-1.05(+00 
NB-94 LLD<4.24E-01 LLD<4.24E-Ol 
NB-95 LLD<4.33E-Ol LLD<4.33E-01 
NP-237 l.22Et02 +-6.84E+OO 1.22£+02 +-6.84£+00 
PB-212 LLD<l.88£+00 LLD<l. 88£+00 
PU-239 LLD<B.98£+03 LLD<8.98E+03 
PU-241 LLD<3.14E+05 LLD<3.14E+05 
RA-224 LLD<2.09E+Ol LLD<2.09E+Ol 
RA-226 LLD<2.11E+Ol LLD<2.11E+Ol 
RU-103 LLD<l.29E+OO LLD<l. 29E+OO-
RU103 LLD<l. 36E+OO LLD<l. 36E+OO 
RURH106 LLD<l.46E+Ol LLD< 1. 46E +O l · 
SB-125 LLD<4.22E+OO LLD<4.22£+00 
SB-12SA LLD<4.22E+OO LLD<4.22£+00 
SE-75 LLD<l.41E+OO LLD<l.41E+OO 
SN-113 LLD<l.72E+OO LLD<l. 72£+00 
SR-85 LLD<l.11£+00 LLD<l .11£+00 
TH-228 LLD<7.34E+Ol LLD<7.34£+01 
TL-208 LLD<8.94E-Ol LL0<8.94E-Ol 
U-235 LLD<l.27£+00 LLD<l.27£+00 
Y-88 LLD<l.75£-01 LLD<l.75E-Ol 
ZN-65 LLD<9.91£-0l LL0<9.91E-01 
ZR-95 6.31£+00 +-8.69E-01 6.31[+00 +-8.69[-0) 

ENERGY COMPARISON 
(KEV) 

EXPECT DI FF 

~9.54 
74. 67 

356.02 
537.27 
727.20 
133.51 

1332.50 
1173.24 
320.09 
795.84 
604.70 
661.65 

1408.01 
1274.45 
123.07 

1004.76 
1274.80 
105.31 
86.54 

1099.25 
364.48 

1460.75 
1596. 20 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186 .10 
497.08 
497.08 
621. 80 
427.89 
427.89 
264.66 
391. 67 
513.99 
84.37 

583.20 
185.71 

1836.06 
1115.55 
756.73 

0.57 

0.86 
0.82 

0.59 
0.73 
0.75 

0.84 
0.65 
0.74 
0.49 
0.67 
0.62 

0.66 

0.8? 1.65 



. . -. 

TOTAL 3.05E+03 +-2.59E+Ol 

WHC-:- SD-WM- DP-044 
REV 1 

3.05E+03 +-2.59E+Ol 

24.20 -0.16 

STANDARD DEVIATION = 0.23 

EBAR • ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= 5.06E-09 UC/LI 
TOTAL MEASURED ACTIVITY= 2.98E+03 (+-2.58E+Ol) UC/LI 
% TECH. SPEC. a******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% E COP'/ 

5-- t'\\ II\ ; ·LA- BL ~ BE a r-.vr.• 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS %" 

98.14 49.42 462. 53.2 l.75E+Ol 
496.76 248.66 1788. 14.6 2.03E+Ol 

1184. 39 592.41 681. 20.6 1. 35E+Ol 
1202.40 601. 41 278. 38.7 5.59E+OO 
1747.37 873.91 1281. 7.0 3.40E+Ol 
1993.53 997.02 1043. 8.2 3.07E+Ol 
2796.48 1398.66 53. 50 .6 1. 99£+00 
2989.16 1495.05 52. 41.8 2.07E+OO 
3193.60 1597.34 142. 19.5 5.87E+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2922.60 1461.75 358. 11.4 l.40E+Ol 
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--- ---
WHC-SO-WM-DP-044 

* * * * * * * * * * * * * * * * * * * * REV 1 * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

* 
* 
* * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

09-JUL-9306:02:56 BEST AVAILABLE COPY 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW : +- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
~ ~ . . ·-·. . 

ANALYZED BY: 

SAMPLE DESCRIPTION: R4107-8830 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: l.OOOOE:03 LI / CONVERSION FACTOR: 1.0000[-01 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

COLLECT STARTED ON 9-JUL-93 AT 05:11:56 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3054. SECONDS 

1.77 % 

DECAYED TO O. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-AUG-92 
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92 

16? 



- - -- --- - -----
. - VHC-SD-WM- DP-044 

09-~UL-93Q6:02:56 REV 1 
P E A K A N A L Y S I S BEST AVAILABLE COPY 

PK CENTROID ENERGY FWHM BACKGNO NET AREA ERROR NUCL IDES 
CHANNEL KEV KEV COUNTS COUNTS % 

l 98.38 49.55 1.06 9292. 753. 36.2 U-234 
2 119. 54 60 .12 1.21 9027. 25518. I. 6 AM-241,U-237, 

EU-155, 
NP-239 

3 173.63 87 .16 1.18 8228. 5346. 5.4 CS-136, 
"7 .EU-155, 

EU-155A, 
PB-214X, 

- TL-208X, 
CD-109 

4 211. 28 105.97 1.08 7933. 4047. 6.8 EU-155, 
EU-1558, 
NP-239 

5 246.79 123.72 1.19 -· 8208. 13609. 2.5 EU-154A 
6$ 371.90 186.25 l.87 15039. 603. 55.0 U-235,RA-226 
1$ 376.44 188.52 l.87 16001. 495. 57.7 
8 496.88 248.72 1.31 8111. 1711. 15.3 EU-1548, 

XE-135 
9 856.41 428.44 l. 20 8789. 591. 46.1 S8-125, 

SB-125B 
10 1184. 57 592.50 l.60 1985. 737. 19 .2 EU-154C 
11 1324.40 662.41 l. 54 1581. 331620 . 0.3 CS-137 
12 1386.12 693.27 l.69 473. 195. 36.5 EU - I ~4 
13 1447.66 724.04 1.64 416. 2332. 4.8 SB-124,1 -131, 

AG-108, 
EU-1540, 
ZR-95 

14 1514.45 757.44 1. 70 403. 474. 15.4 ZR-95,EU-154 
15 1592.72 796.58 1.64 370. 282. 23.2 CS-134 
16 1670.84 835.64 1.00 330. 137. 43.4 MN-54 
17 1747.46 873.96 1.83 369. 1185. 7.5 EU-154E, 

RH-106,1-133 
18 1993.40 996.96 1.49 315. 1084. 7.7 EU-154F 
19 2010.53 1005.52 l.66 327. 1782. 5.6 EU-154G, 

EU-152 
20 2347.43 1174.03 1.86 140. 3885. 3.3 C0-60 
21 2549.96 1275.33 l. 76 71. · 2933. 3.-7 EU-154, 

EU-154H, 
NA-22 

22 2666.08 1333.42 l.87 72. 3487. 3.4 C0-60 
23 2922.62 1461. 76 2.00 36. 343. 11. 9 K-40 
23B 1460.83 344. 10.8 
24 3193.89 1597.48 1. 56 32. 148. 20.3 LA-140, 

EU-1541 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SQ IMPROVEMENT 168 B - ENVIRONMENTAL BACKGROUND PEAK 



. =··---..:. __ - - - -

WHC- SD-WM- DP-044 
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll REV 1 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00 
BACKGROUND LIVE TIME: 3000. SECONDS 

BEST AVAILABLE COP\' 
"' . ,• 
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09-JUL-9306:02:56 

SAMPLE: R4107-8830 

WHC-SO-WM- DP-044 
REV 1 

BEST AVAILABLE COPY 
DATA COLLECTED ON 9-JUL-93 AT 05:11:56 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE 

AM-241 
AM-243 
BA-133 
BA-140 
BI -212 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED . ERROR 

4.25E+02 +-l.03E+Ol 4.25E+oi +-l.03E+Ol 
LLD<l. 47E+OO LLD<l .47E+OO 
LLD<l.64E+OO LLD<l.64£+00 
LLD<3.61£+00 LLD<3.61£+00. 
LLD<8.52E+OO LLD<8.52E+OO 

CEPR144 LLD<l.04E+Ol LLD<l.04E+Ol 
C0-60 3.45E+Ol +-l.21E+OO 3.45E+Ol +-l.21E+OO 

CR-51 LLD<8.76E+OO LLD<8.76E+OO 
CS -134 LLD<5.47E-01 LLD<5.47E-01 
CS-137 2.27E+03 +-2.24E+Ol 2.27Et03 +-2.24E+Ol 
EU-152 LLD<9.47E-01 LLD<9.47E-Ol 
EU-154 7.91E+Ol +-3.02E+OO 7.91E+Ol +-3.02E+OO 

EU-154H 7.91E+Ol +-3.02E+OO 7.91E+Ol +-3.02E+OO 
EU-155 4.32E+0l +-3.03E+00 4.32E+Ol +-3.03£+00 

FE-59 LLD<9.06E-Ol LLD<9.06E-Ol 
1-131 LLD<l.27E+OO LLD<l.27E+OO 
K-40 LLD<5.99E+OO LLD<5 .99E+OO 
LA-140 LLD<2.19E-Ol LLD<2.19E-Ol 
MN -54 9.53E-Ol +-4.14£-01 9.53£-01 +-4.14E-Ol 
NA-22 2.81[+01 +-1.07£+00 2.81£+01 +-1.07£+00 
NB-94 LLD<4.18E-Ol LLD<4.18E-Ol 
NB- 95 LL0<4.64E-Ol LLD<4.64E-01 
NP-237 1.21Et02 +-6.83E+OO 1.21[+02 +-6.83£+00 
PB-212 LLD<l. 91E+OO LLO<l.91E+OO 
PU-239 LLD<9.15E+03 LL0<9 . 15E+03 
PU - 241 LLD<3. 18£+05 LLD<3.18£+05 
RA-224 LLD<2.08E+Ol LL0<2.08E+Ol 
RA-226 4.37E+Ol +-2.41E+Ol 4.37£+01 +-2.41E+Ol -
RU-103 LLD<l. 31 E+OO LLD<l.31E+OO · 
RU103 LLO<l. 38Et00 LLD<l. 38E+OO 
RURH106 LLD<l.44£+01 LLD<l.44E+Ol· 
S8-125 LLD<4.25£+00 LL0<4.25E+OO 
SB-125A 8.63£+00 +-3.98£+00 8.63£+00 +-3.98E+OO 
SE-75 LLD<l.41Et00 LLD<l.41E+OO 
SN- 113 LLD<l.73£+00 LLD<l.73£+00 
SR-85 LLO<l.12£+00 LLD<l.12£+00 
TH -228 LLD<7.29E+Ol LLD<7.29Et01 
TL-208 LLD<9.13E-Ol LLD<9.13E-Ol 
U-235 LLD<l.29E+OO LLD<l.29£+00 
Y-88 LLD<l.75E-01 LLD<l.75£-01 
ZN-65 LLD<9.78E-Ol LLD<9.78E-Ol 
ZR-95 5.59£+00 +-8.GlE-01 5.59[+00 +-8.61£-01 

\. 

ENERGY COMPARISON 
(KEV) 

EXPECT OIFF 

59.54 0. 58 
74.67 

356 .02 
53 7. 27 
727 . 20 
133 . 51 

1332.50 0.92 
1173 . 24 0. 79 
320.09 
795.84 
661. 65 0. 76 

1408.01 
1274 .45 0.88 
123.07 0.65 

1004.76 0.76 
1274.80 0.53 
105.31 0.66 
86.54 0.61 

1099.25 
364.48 

1460.75 
1596. 20 
834.83 0.82 

1274.55 0. 78 
702.63 
765 . 78 
86.50 0.65 

239 .00 
129.30 
148.57 
240.99 
186 . 10 0 .15 
497.08 
497.08 
621. 80 
427.89 
427.89 0.55 
264.66 
391. 67 
513.99 
84.37 

583.20 
185 . 71 

1836.06 
1115.55 
756.73 0. 7 I 
724. 20 · O. I 5 170 



TOTAL 3.14E+03 +-3.58E+Ol 3.14[+03 +-3.58[+01 
WHC-S0-WM-DP-044 

iEV 1 

STANDARD DEVIATION• 0.27 

EBAR •*****MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• 5.24E-09 UC/LI 
TOTAL MEASURED ACTIVITY• 3.05E+03 (+-3.54Et01) UC/LI 
% TECH. SPEC.•******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

98.38 49.55 753. 36.2 2.84E+Ol 
376.44 188.52 495. 57.7 4.69E+OO 
496.88 248.72 1711. 15.3 I. 94E+Ol 

1184. 57 592.50 737. 19.2 l.46E+Ol 
1386.12 693.27 195. 36.5 4.35E+OO 
1592.72 · 796.58 282. 23.2 6.98E+OO 
1747.46 873.96 1185. 7.5 3.15E+Ol 
1993.40 996.96 1084. 7.7 3.19E+Ol 
3193.89 1597.48 148. 20.3 6.lOE+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2922.62 1461.76 343. 11. 9 l.34E+Ol 
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E.f"F ---- - -.. --HCA 4 ~Nt~ NUMBER (2)t 
nbc UNIT NUHDER (t.O)t WHC-SD-WM-DP-044 

l~~,ff~~~~M!IIC~,~~~.~11 II- IJ-,-i-
iEV 1 

DnTE SPECTRUM COLLECTED: 24-nUG-92 
TIME nH,l.i.~Ja ~Tf\RTEl:it U.'i: 03 
11~Ht1111H~tMi.011i~l\tcupu;s.1~M.2-•r tta t.J.:J."~ .... t-.u. -i'b: ll,"2(\ln- A 
fn:1iHElF:Y l•ESCR tr--1i'bffl'·"'22l1e' LIU 
ncTIVITY UNITS ( uCi) : 
CROSSOVER ENERGY: 165,BSJ 
CALIDRnTION SOURCE ENTRY OPTIUHS: 

TYPE(\ cnRRIAGE RETURN FOR Hf\NUnL ENTRY, 
TYPE nN INTEGER (0-999) TO USE n SOURCE LIBRnRY, 
TYPE n PLUS SIGN lrE.FORE TIIE INTEGER (-1-0 ·· +1J 1l 1J) 
TO CREf'tTE n SOURCE LIBRf\RY DURIHG HnNUnL EHTRY, 

Of' 'fJDU: 142 
:nee LID 
DO YOU WftNT TO ENTER nNY EFf~ICl[NCY POINTS HnNUALLY (NU): 
DIMENSIONAL UNITS OF STnNDnRu: EA 
SIZE OF STANDARD IN En 1,00000 
MUMBEr, OF PIH tns: . 12 . 
ncrIUITY IN MICROCURIES [YES/NO]: 

PEf,K 1 . 
ENERGY: 59,536 
ACTIVITY: 3,6BJOOOE-l-02 
1'\CT IV 1 TY ONE S Hi IHI: 0.(IOC,0(10[-01 
lfi'\I.F··L I FE: Lr 150000 
[1EC1W ·1 I HE < 1J, OOO(H>OE-01 tlltlS, ) : 1 · ·FEtt-9:! 
T 1 HE OF SOURCE Ci'\1.111R,'\T I 01·1: 12: tiO 
DECnY llHE: 2,95JUJOEi05 HIMS 

EFFICIENCY= 1,49S966E-02 (t- 1,457409E-01) 

PEl"IK ., 
.:. 

ENERGY: 00,035 
hCTIVJTY: 2,065000Et02 
ncTIVlTY UHE SIUHn: O,OOOOOOE-01 
II fl L F - L I f E : LI •\ t, 2 , l.t 
C•ECftY TIME ( '..:!,'l~'i:5030El05 HIIHi,): 

EFFICIENCY= J,32UJ36E-02 <t- 3,~0400BE-O~> 

PEl"IK 3 
ENERGY: 122,061 
ACTIVITY: 1,BB1000E102 
f\CTIVITY OHE SIGHn: O,OOOOOOE-01 
Hf1l.F-L.lFEI [l'..:!71,U 
OECf\Y TIME < 2,9SJ830ElOS HIHS.)f 

EFFICIENCY= 3,992001E-O'..:! (l- 4,J46~J2E-04) 

PEAK 4 
ENERGY: 165,0~J 
nCTIVIJY: 2,2U4000El02 
ACTIVITY OHE SIGH~: O,OOOOOOE-01 
H 1i L F ·· L I FE : (1 Lil , 6 6 
DECAY TIHE ( 2,9SJOJOE~·05 HIHS,>: 

EFFICIENCY c 3,8692~2E-02 (I- 5,240505[-01) 

SYSTEM EFFICIEHCY COEFFICIENTS, rnRT 1 1?2 
LI I lH f. F F ) = - 4 • 2 5 2 7 9 8 E l O 1 -I 1 , 6 1l, 0 l, 3 E l O 1 H. Cl G < f. > - 1 , 6 '5 9 1 8 c:;, E: i O O t L O G < E i " 2 

,-:- t.trr:•f~ '.'. 



I I I I l.., I L. J . • l .. t J.. • I (;• t (J .Jo · •• 

• DECAY TIME < 2,953030EtOS HIHS,): 
EFFICIENCY=· 2,B62727E-02 <+- 1,0~1006E-03> 

F'Efll:.: 6 
ENERGY: 391,668 . 
ACTIVITY: 7,J01000Et02 
ACTIVITY ONE SIGHA: O,OOOOOOE-01 
tlt"I L F ·-L 1 FE : [I 11 5 , () 9 
DECAY TIME ( 2,953830EtOS MINS,): 

EFFICIENCY~ 2,20S199E-02 <+- 2,151050E-O~) 

F'E (11\ 7 
ENERGY: 513,990 
ACTIVITY: 1,252100Et03 
ACTIVITY ONE SIGMn: O,OOOOOOE-01 
HALF-LIFE: D64,81 
DECAY TIME < 2,953030Et05 MINS,>: 

EFFICIENCY~ 1,812006E-02 <+- 2,663545E-01> 

PEflK 8 
ENERGY: 661,650 
ACTIVITY: B,032000Et02 
ACTIVITY ONE SlGMn: O,OOOOOOE-01 
HALF-LIFE: D11020 
DECAY TIHE < 2,953030EtOS MINS,>: 

EFFICIENCY~ 1,560~78E-02 (t- B,195761E-O~> 

F'EflK 9 
ENERGY: 898,021 
ACTIVITY: 2,014000Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
tlALF - LHE: IH06,t,1 
DECflY TIME ( 2,953B30EtOS MINS,>! 

EFFICIENCY~ 1,210SBUE-02 <+- 9,56201BE-0~) 

PEflK 10 
ENERGY: 1173,240 
nCTIVITY: 1 ,092t.OOE+O~~ 
ACTIVITY ONE SIGHn: O,OOOOOOE-01 
tlf\L.F-LIFE: [11925,3 
DECAY TIME ( 2,9~3B30EtOS MINS,): 

EFFICIENCY= 1,001542E-02 <+- S,929491E-OS> 

PEflK 11 
ENERGY: 1332,500 
ACTIVITY: 1,09J200Et03 
nCTIVITY UNE SIGMn: O,OOOOOOE-01 
HflLF-LIFE: 01925,3 
DECAY TINE ( 2,953030Et05 MINS,): 

EFFICIENCY= 9,134423E-03 Ct- S,595209E-05> 

r·EnK 12 
ENERGY: 1 u:{6, 1 ~rn 
ACTIVITY: 2,135300EtOJ 
flCTIVITY ONE SIGHn: O,OOOOOOE-01 
HALF-LIFE: 0106,61 
DECnY TIME ( 2,953830Et05 MINS,>: 

EFFICIENCY= 7,415293E-03 <+- 6,714016E-05) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

WHC-SD-WM-DP-044 
REV 1 

173 

UJ U < F. F F > -· 7,800321Et01 - 5,214094Et01tLOGCE) t 1,2S2259Et01fLQGCE)"2 
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L 

Lab Segment Serial No. o, 
Analysis: 

Instrument: 

Starting Time: 

Ending Time: 

WHC-: SD·WM- DP-044 
REV 1 

. 
WESTINGHOUSE HANFORD COMPA1\JY 

222~S LABORATORY 

ANALYTICAL BATCH ~ l { 
Customer ID: "s 
Procedure/ Rev: 

Date: 

Chemist: 

Comments:--------------------------------

Description Lab ID Description Lab ID 

1 { ..1/Y\1' ~ 2 4 tnC:: - 'l..C.'ti 11 

2 ?,1V f!.. 4 lt'in -~t4l) 12 

3 ,;., Pt<nO l ~ e.. 41n,-5rl4,_ 13 

4 
I 

~PtM'\r> I;= f)1tI:"1. Z '-ll07-~'1l > 14 

5 
I I 

15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

I .IMI' S r ffl--7Y ~ (2.lo~~~ . ire ~ 
~ni k:'...P qo.B~ , (00 u.._a) 

I 

174 

A•6000-BBt 103/921 



URANIUM ANALYSIS - ACID DIGt~110N 

WKC-.SO-WM-DP-044 
REY .1 

..... , .. . :. A, ... , .... "-..,,., •I 

-------------- -- - - ·· - ··-------_ ........ ,.IQ,f .. , 
R 4106.-8640 VOOEL 6~J0~93 13:18 20 

;... .. .....,:w •• ...:.;;---.,,.""-"'"-.....,."--.----• c .... .,.-C4,4a--+,• ........ 
~u ______ LA_-_0_2_5_-_1o_a.;._ ........ uE/H~L ___ .Ell456 
~ ...... io,e c-;:=.;;.;.i,----~ 

l 

? • ():JS- IO•. c, '2S-___ ,,.__L_-J _____ _.._BLK,.;.... ___ ---1 
......... c.,6, ............ ........ . 

....... , •• • t A, .. a,•1 . I Al-.!Jtl • i 
-····. 4 

_, .. . , 
---- -- --

.... "'· "'· 
o. .. ,_c......,.,.., p;~~· 
7,-- 33 /~8i tM 

1?S 



WHc::so-WM-DP·044 
REV . .1. 

URANIUM ANALYSIS - ACID DIGESTION 

s., ... No S,mplt Pooni 

R 4105.-8540 
O.te, m,Nt.un 

u LA-925-106 X RECOVERY 
S.mple s.,. 
? /())-/()-/C,O 

Rwn~,-.,. Cttcu~1,on1. R.1w111· 

ANly11 • J 

Hu till 

o.,. T •me_ Com.,te1eo 

J":CI.) 

S..1111 NO, S4mpte Po,nl 

Tome 11....0 

13:16 
Clla,ge Code 

Ell456 
c""°""'' 10 

STD 

'""" ...... o 

.R 4106.-8640 VOGEL 6-30-93 13:18 
oe1e,m,n11u)n Mt1moa,S1•m.u,u1 \ 

u LA-925-106 
S.mple S.1• 

? /00 -IO• I 00 -10-~.5 
Rema,~a. Calcule110<11. Re1u111 · 

REAGENT BLANK 
~ /IP·.:l 5 ·~ 3 l'­

~0()-.A-

Rewn Un111 

uG/ML 

An••rll • I ANlyll • J 

"'· Hfl HII 

o.,. .. 
/5':()0 

c~,ue coo. 

Ell456 
Cu•'°'""' 10 

BLK 
0 

• .:J8 

....... , •• · 4 

BEs-r AVA~LABlE. COPY 

P11001r 

26 
Re, ..... 

0 

PIIOfllf 

20 

0 

175.1 



URANIUM ANALYSIS - ACID DIGESTION ··•-----"- -----~ 
WHC~ SO-WM-DP-044 

~--------------------~1EV1---
... · :;..:~ 

,.... ........ P•MM•lf 

20 
''-• ... ·• 

U_..,_. __ __._LA=--0:;.;:· 2::.;5::..-....:1::;.;:0;.::6=--__,,;:-CL.Q.1?~e.:::c ____ _..,_F..""=1=14..:..5"""6:a-_...__1~ 
~.,..._ ~•• &.:walu,..., IU 

? • t:)2,S-10 - • D2S° ,-fZ.J 

A,1,.1,11 ' I At .. ,, •• · 1 ,.,,.,,., • l 

"'• .... . ... 
o.,. 

7-/.: 

937046S 

OUT FOR RERUN 
RERUN 

'1, ·~ .. ,..,,,, t.'t, -;,.n" .,, ,~ /C 

6'-30-93 13:24 20 .... .,,.. 

? , t,ZS"-i.O -. ()2,S' ,.,,,.(_; 937046S 
1-,-.. _---,.-. -c.-.. -.... -.. -.... -. -""-..... -.-------------- -'------i 

OUT FO~fJOO~ 

__ _ ..,. 

1?6 



WHC-SD-WM-DP-044 
REV 1 

URANIUM ANALYSIS - ACID DIGESTION 

s., .. 1 NO. $ample PIIUII Time I-

R 4107.-8740 13:24 
De1e,nun111un Mcll\o4, S1ano11CI Rt, .. u Un,11 Ch.re-~ 

u LA-925-106 G G Rec E11456 
S.mp&e S.,e Cuuom,11 -10 

? /(){) -/b•/()() • IO ·;). S 937046S 
R.:mAtlli . C11cul111uns, A.1u11,· 

t/~8~/1,, -~s-¥fl..l 
~O()~ 

·'1 •3 

.1t,(,1Xl,d~·-'l)(~o~0110J > :Jl,2al~ : [in ~/r:c] 
/i;.tf~.·ic./ • ,,~ 

< ,,,, :i 7(, 

HIS 

s., .. 1 No Sample Poma , .. Time laa...O 

R 4107.-8840 VOGEL 13:24 
C11a111• Coo. 

u LA-925-106 G G Rec E11456 
C .. 11omo1 I 0 

937046$ 

• I cf 
•,5p 

Hit Hu HU 

o.,e T ..... Comp&elcO 

:-J•IZ-?3 IS.'@ 

BEST AVAU.ABLE COPY 

P110111r 

20 
Re,wn, 

0 

P11011ly 

20 
R.•1,,101 

0 

. 176-1 



-; ·--

Lab Segment S 

Analysis: 

Instrument: 

Technologist: 

Starting Time: 

Ending Time: /'{(fl) 

WHC- S0-WM-DP-044 
REV 1 

WESTINGHOUSE HANFORD COMPANY 

222~$ LABORATORY 

ANALYTICAL BATCH 
Customer ID:o/.3 7bl/&:JS 
Sample Prep: 

If, ,'t) 

Procedure/ Rev: 

Temperature ?-f• '-

Chemist: SA 

Comments:-------------------------------

Description Lab ID Description Lab ID 

1 t/11.c. 5 i,1{10~ · f f(l,., 11 

2 RJr i&{(<i,., ft.Iv 12 

3 f/lh' /1'{107.- i7f -z, 13 

4 ~,, "iJ...P l"#J7 .--1,~v 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

Lmc1 lt,3#3 -- /J 
<P:J< O'J3c(J ,. ,/(TV ,..jl 

1 .-:,.-:, --- . 
A·6000-tltll 103/11:ll 



.-

METHOD: 

WHC· SO-WM- DP-044 
REV 1 

ANALYTICAL BATCH SUMMARY SHEET 

DATE START: 

LA-503-156 July 10, 1993 
PREPARED BY: ~J-~TE COMPLETE: 

L. L. Fritts ....... July 14, 1993 

UNITS: uCi/g 
SPL NAME SPLIO ANALYTE RESULT #1 RESULT#2 AVERAGE RPO% 
STD 63843 R4105 Am-241 2.72E+1 

BLANK R4106 Am-241 <1.24 

937046S R4107 Am-241 3.58E+1 3.63E+1 3.61E+1 1.4 

0/oREC DETLIM 
101.3 

12.9 

18.5 6.17E-4 
10.1 

NARRATIVE: I X INO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH 
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH: 

The results for the standard are in uCi/L. 

The samples were treated with concentrated nitric acid and 30% hydrogen peroxide 
prior to analysis. A factor of ten dilution was made by the pretreatment. 

Blank is reported in uCi/g. (uCi/L divided by 10.376g/L) 

/ 

0/o CT ER 
5.0 

45.1 

7.0 
6.7 

178 



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

••---t•,---.-------,r-::,:-.,,.-,"'."",•-•""-.o:--Tp:'.',..,.-::=1,,, 

W ff C - S O - IHI - O p _· o 4 4 
REV 1 

s., .. 1 No S.mpit p0 ,n, ,' -:i ,1 Dt1• 

R 4105.-8582 VOGEL ., 6-30-93 13:17 20 
0,1c,m.na1,un w.1raoo S1anoa,o 

Am241 LA-503-156 X RECOVERY Ell456 0 

STD 

EDP R201 AROOl 
STD# l,l/H3 RESULT ~7. 17 

"J..EA• • 480tv' .,i 
ATIACH PRINlOUT 

STD VAL°2./,,J11- XREC /tJ/, ~'1-/. 
.,ro ,,J '"' !-JJ- ~,s'f?,(.,'IJ,,X~~,nc-1)~oot) ... 

..,," ~ .... ,,., . ~ 
.... 

o.,. 

AM-241: ½-503-156 (_D-0) LIQUIDS STANDARD 
58043 

R4105-8582 ,\divitv of Ala.:!4'.I Taww in 1lp111/1nL (Sl'KA) 5655 
(sl'KVI 0. 1 

1138 Vuhuau• of Sample i11 1111. (:-..'i) 1 

+1i.Rili'u6::Ndd}l Uih11.iu11 1-'al'lur 1111•1 101 ·-0 )ii:,-st llilutiu11 ractur (IIUl•1 , 
(l.:! •11) 809 ·-(l.':!•1:1) 766 --·-
(A'IU'l1 7924 

07/09/93 (IT Cu1111l 'l'illM! ill Minuli,s (MIN 1:1',I) 30 --
~~u~ki:111111111 in l1'M (111\1:) 6 

Am-2.ft µCi/L = ((C241 • SPKA • SPKV • IW • uu~· • (10001111/1.)) / ((C.:!4:1 • ~"' • (2220U0Uilp111/1111J) 
µCi/mL = µCi/L / (J U0Uml/1.) 
'l'rw.'fir 7. lti!e = ((A101' / MIN L"l'd - 11KG) • 2 • (c::!43 / (C.:!41 + c::!4:1)) / (~1•KA • SPKV)) • I 00 
ltclative Cuunliug Error= S11uan! Hool of ((1 / l.:!41) + (I/C.:!4:1)) • 100 

= 

= 2.72E-02 I :r- - . . . 

j~l.•latiw 1,011111.iug o•nur = 5.0"/o I 
= 44.4% i Im · 

pproved l>y: 

Form 3 Bev. 1 

179 



AMERICIUM 241 ANALYSIS - ACID DIGESTION 
- . - --.-- - - -· - -· 

WKC~ SO-WM-OP-044 
iEV .t 

-:-, -:-,--,-. ---:-----,--- -· - - --. - ·-~..,,_.._....- .. 
1
--:# 3 7-9--9 3 ~ • ~ ,~-----,,e~//t?S-.. fs-ij -· 

' ·.; 

180 



... 
t 

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 
"•";: :-- ._._ __ 

"'•--..--.-..···--·- ·, ,. MHC- SO-WH DP 0 . .. ---· .. ... . , . .. ~••aaaua •• a - - • 4 4 

f '-s. .. ,, .. ":"' 4::- .... .... a r t 
S.,npic Po,n1 '""" ,-. ... a 

R 4106.-8682 VOGEL ., . • 6-30-93 13: 18 20 
Ortt,11una1,un Re,.,,., 

AM241 LA-503-156 uCi/HL E11456 0 
C,Alun .. , 10 

? - yO BLK 
Re~•"• C•11...,l•h(Jn1 .._,..,,11 

REAGENT BLANK < /.:JR~ 10• il!,'/. "AEA" - 480MIN 
COUNT AS uCI/L -trfACH PRINTOUT 

• 180 ,,.., //111 J'fj, s J'.0'/3 

AM-241: LA-503-156 (D-0) LIQUIDS BLANK 

58843 
R4106-8682 ,\divily uf A11.:!4:I 'l'mr'l•r i11 1lp111/111l. (Sl'KA) 5655 
,:=• •(, tl1tfofr1f.) @U} -ipilic ('l'r.11~,r) \'uh111w• iu 1111. (~1 1KV) 0. 1 a--'"""-'...:.:....:.... ...... ......:.--11--a...-_.. _ _._ ______________ _..._~11--------
1138 IVuhlllM' ur Si1111pl1• iu 1111. (:-..'-) 0. 1 

0 lii:1-sl llil11li1111 Fadur (IIIW) 1 

11-'•• ... t ;..?: ... ?;..( ~D ... ij;:,;:fl;.;;;\ ;;;;;;Y ;;;;;;Y ;;;;;(I;;;.i/ il'-li;..,t....;,;.· l;..A;..'I_' 1_· .. ;..11;;.:.11.;;..l ______________ .!,;(A_;_;'l..;.U.:..1.(1~ ____ 1,:_;2=0_1_ 
"'I' 1,11ml 'l'im, iu Mi1111l.L.--; (MIN l'.l',I) 30 -------~r-----------------_._-~-'-111--------07/09/93 

•~11·ki:ru1111,1 in 1.i•t.t (IIKt;) 

Am-241 µCi/L = ((c:!41 •~,·KA• Sl'KV • u~· • lllW • (10001111/ij) / ((C24:I • :-,."' • (:!2:!0000t.lptn/111IJ) 

µCi/mL = µCi/L / (10001111/ij 
l'nuir 7. ll-c = ((A1U1' / MIN C'l'J - OKC) • 2 • (t:!4:1 / (£241 + C!43)) / (SPKA • ~'PKV)) • 100 
llclalivc Counting Error= S..1uam llool of ((l / l:!41) + (I/C:!4:1)) • I 00 

pprovcd by: 

Form 3 Hcv. 1 

NOTE: Reported retult la a LESS THAN value using 
5% ot the Am-243 peak as the Affl;-241 peak. 

= 

= < 1 .29_E-Q_Q 

= 45.1 "/o 

= 12.9% 

D,llc: 12-Jul-93 

Date: .,./ Ii JC,'i 3 
P;1u1: 1 ul 1 

3 

181 



AMERICIUM 241 ANALYSIS - ACID DIGESTION 
------ -- - - -

WffC: SO-WM-DP-04 4 
if r._ .l 

---c,· ·. 

182 



.. 
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE - -VffC: SD-YM-,DP-044 

~-----_..::..-. .. •· .. 
1~,'3~~--L..:d::..:._,l~..3:__..,.._;··.~· ·1 • 

Se,,., Ho S.,np,e Po14., --,o;;:.:::,.:------r-;-T,~n,-• ~,,,-... ""'.o-T::"P,-,0,-,1r-, 

R 4107.-8782 VOGEL •J • 
0.M"fft•1"-l•IN' 

6-30-93 13:24 20 
fw1,,fl l.>n•II 

Am241 LA-503-156 uCi/G Rec El1456 0 

937046S 

3.S°'?X 10 1 ,, C¼ AU,"· 480W:iN 
M I 3-ATTACH PRINTOUT 

.... 
o.,. 

-9J 

I 
I 
I 

I 
I 

__ _ _ _./ 

iEV 1 . 

AM-241: LA-503-156 (D-0) SOLIDS SAMPLE 
. - -- - -
::: ;:'('$oH,;J No/J!?) r-ipikc (Tnu~•r) I~- ,k N11111••~r 58843 

R4107-8782 IA..tivil.y uf A11~ •1:1 Tnuw iu 1lp111/111L (Sl'KA) 5655 

(Sl'KV) 0. 1 

1138 Vulu11~ uf Sampl,· iu 1111. (~'i) 0.1 

::t:inMi:.il'NoJ)kt llil11li1111 Fad.or (Ill•) 101 

0 kli,:1-sl. 1:nu11s uf Suli,l~ / Ul,!r (II dlj 10.376 ----
(1:!4 I) 494 

(l.:.!•1:1) 342 

(A'IU'I) 4017 --
~7/09/93 ~'I' Cm111l 1'i11~~ i11 Mi1111les (MIN l'l'd) 30 

(IIKI~) 6 

Am-241 µCi/g = (l.241 • ~'PKA • ~l'KV • ll~: • (I OUUml/1.)) / (l:!,t:I • ~'i • (LI g/1.) • (222UUUUdp111/11Ci)) 

TrdL-er ¾ Hee = ((A10T/MIN ti•,t - UKL) • 2 • (c.:!4:1 / ll:!41 + r.2~:l)) / (~1 •KA • SPKV)) • 100 

Udalive Counling Errur = Sriuare Rool of ((1 /c.:!41) + (I /c.:!4:1)) • I OU 

= 3.58E+01 
1i cz · -=: 

= 7.0o/. II 

j~:1 Tm,,·r 1(11uwr,v = 18.So/e II 
========-==i"'i!~============-rs~ 

Dali: : 13-Jul-93 Dat,1 E111ry l>y: 

Approved by: Datil : ~ /J J'i13 
Fu1111 4 111:11 . 1 f'.auc 1 111 1 



AMERICIUM 241 ~LYSIS - ACID DIGESTION 
- ------ - - -- - ·- -. -- - -----

WHC-SO-WM-DP-044 
REV. l 

________ ....---,---- --· -- -· 

¾ ~ 7-'1~3 R'j ~- , .. _ ~q/()1"' f11~ 
·, ..... 

_j.EJJ--, 
30 

184 



- -, PLACE ANALYTICAL CARD IN BOX BELOVfD.O NOT WRITE IN SPACE WHC-SO-llM-·DP-044 
iEV. 1 

--,,--r-,,-, .. - ~-:r--•···· . - • .• - . - ... - ... -.-..---:.._____........ - - - - .. - ---· - - ·---- ---r-.-.-

o.,. T.n .. IH.,.CI P•t0hl';' 

R 4107.-8882 VOGEL ,, •• 6-30-93 13:24 20 
0..••• .. •tAa•~ A., .,na 

Am241 LA-503-156 uCi/G Rec E11456 0 
S.mpie S,lo Cu11ome, 10 

? ~, ~--------___.,_9_3_7_0_46_S __ ---t 

DUPLICATE SAMPLE 
COUNT AS uCI/L 

/ ,.J y ... 11111, 
-/n ,,J At'f 1-..,, · ff D'f,,l 

J.G3 XI O 1 , •·r-.LJ:." • 480ML ,,_.i ftf/,CH Pillti10Ul 

~-..-~----Rr----:---1 
Ar,• •r" · I 

.... 
o.,. 

7-CJ-'t.) 

AM-241: LA-503-156 (D-0) SOLIDS DUPLICATE 
- -

\ :):'so,i~.Nc>dt> 'ipili, · (Tnu:.:r) ,~ •• ,, N11111I• ··· 58B43 ----1 
R4107-8882 Ad ivit.y 11f A11~!1 :1 Tnuw i11 tlp111/111L (Sl'KA) 5655 ~-----~1----..a.--------'"--'----------...:....-'-ft-------·-;1;:::ro,;tol) ID.::'t\( 'ipik,i ('1'1111.w) Vuh111w• i11 1111. (Sl'KV) 0. 1 

1138 Vuhurwi of S;,111pk• i11 1111. (~'i) 0.1 

0 l)il(•~l Gr.u11s or Soli,b / Iii.er (111(/W 10.376 

: ::r:t::AMi:vit:ltf( ~111-~ • I t\Jl!;I l'mk lleil(hl rru111 AEA (t:!11) 545 ·-
/\111-:!1:1 Al,~, l'eak lll·i~hl fru111 Al•:A (t:!•:I) 372 ~~~-'!l'l'!l!l!l"-""'!l'!'O·--------------------------'-tt"------·-

i"{ ... @ ... i/ .,.}),..i) .. O .... ·,tt ... •.,.\ .,.( .,.if,..({ ... ( 11-l-'ou_·, ... I ... A'I ... ' 1_;.,..;.u.;..11L _______________ ..;(.;..A' __ IU.;..TL.41-J ___ _..;:2:.:2:.::9_~ 

07/09/93 "T l:ouul Tim! in MiuuL~ (MIN L"l'1I) 

(IIKC~) 

Am-241 µCi/g = (1:241 • Sl'KA • SPKV • IW • (I 000nJ/~) / (c:!43 • ~ • (ll g/~ • (2220000ilrm/uCi)) 

1'1uL-er ¾ lu~ = ((A1UT/MIN Li'd - Ill([;) • 2 • (l:!4:1 / (t24 I + (2.~;l)) / (SPKA • !:-.1'KV)) • 100 

Hdalive Cuw1li11g Error= Square luJUl or ((l/f.:!41) + (t/l.:!43)) •·too 

= 3.63E+01 ii 
j~li•laliw t:01111Li1_111. t•:rn,r = Ii 

= 10.1•1. II 

D.itu Entry IJy: Ou11: : 

Approved by: Dute: 

Fur111 4 Hcv. 1 P,1vc 1 ut 1 

30 

6 
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AMERICIUM 241 ANALYSIS - ACID DIGESTION WHC-SD-WM-DP-044 
REV 1 

. . ' . _ __,...,.-..,..-.-

~-i •••I• :,•.:~j.:.~~•-'#J• •-
I 

I. ',;. ,el/ltJ 1" ffr;,.. 
.. 

_v:-2.{-t, 
-:}o 
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WHC- SO-WM- OP-044 
Rf V 1 D-H-~~ 

1-//-fj 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I. 10 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Am241 
2 Am243 
3 

DATA REDUCTION REPORT 

SAMPLE 
R4105-8582 VOGEL/AM 

File ID: SD4646.SPC BEST AVAILABLE COPY 

Counted on: 7/10/93 @19: ~ 
Detector/Geometry number: 4/ 1 
Count ti me: . 30000. Sec 

Peak height 
Initial Final 
1431.0 1480.4 
1216.1 1316.2 

6.6 4.8 

PEAK ANALYSIS 

FWHM 
Initial Final 
20.000 13.602 
20.000 8.894 

Peak center 
Initial Final 

297.096 297.096 
251. 911 251. 911 
99.516 99.516 188.000 2.000 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
10.000 3.409 
10.000 2. 253 
94.000 0.200 

Activity 
d/m uCi/ea 

0.5529 5.480 5.474 0.006 0.06 37.00 263.84 0.119E-03 
0.4444 5.234 5.266 -0.032 0.04 29.74 1812.30 
0.0027 4.565 0.01 0.18 

DETECTOR CALIBRATION 
Energy(MEV} = 4.108 + (0.0046)*Channel 

Energy range (MeV}: 4.108 TO 6.463 
Efficiency= 0.1492 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
33322.0 
33321. 9 
33462.8 

-140.9 

% Recovery 
100.000 
100.000 
100.423 
-0.423 

Analyzed by: . w· 

1. 20 
0.816E-03 
0.539E-06 

SIGNAWRE AOOVE REPRESENI'S CIIDUCAL TfX:BIOLOGIST/CHDUST 'IBAT 
a::MPLE'.I'ED/VERIFIED '1BE CALIBRATIOO/ANALYSIS 00 PAGE.S 187 'l'O 198. 
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-. 
. 'SPECTRUM SD4646.SPC 

1 LEGEND: RAW= MODELED PEAKS= 1,2, .. , ETC 5038.2 

3 
3 
3 
3 
3 
3 
3 

2 
2 

• 2 

1. 

2 

.1 ... 
. 1. 

2 ... 

. 1. 

2 
2 

.1. 
1 

.2 ... 

. 2. 

1 
.1 . . 

.... l 

. --- --
WHC- SD-WM- DP-044 

REV 1 

SEST~AVAILABLE COP~/ . 

.2. 
. ...... . 2 . 

. ... 1. 
1 
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• . . 
~ 

WHC- SD-WM- DP-044 
iEV 1 

Raw Data Dump for AEA Spectrum: SP:SD4646.SPC 
BEs-r AVAILAB.LE ~::oP\l 

1 0. 0. o. o. 0. 0. 0. 1. 1. 0. 
11 0. 0. 1. 1. o. o. 0. 1. 1. 0. 
21 0. 1. 3. o. 1. 0. 1. 1. o. 1. 
31 1. 0. 0. 1. 0. 2. 2. 1. 1. 1. 
41 o. 2. o. 1. 0. i. 1. 2. 2. o. 
51 2. 2. l. 0. 2. o. 2. o. 0. 0. 
61 o. o. 1. 2. 1. 0. 2. 0. l. 0. 
71 l. 1. 5. 2. 1. 2. 2. 1. 2. 4. 
81 o. 1. 1. 1. 4. 2. 2. 1. 3. o. 
91 3. 3. l. 3. 5. 3. 2. 3. 5. 4. 

101 2. 6. l. l. 1. 0. 2. 5. 2. 3. 
111 2. 4. 4. l._ 0. 5. 3. 0. 4. I. 
121 3. 2. 6. 3. -. 4. 5. 6. l. 6 . 3. 
131 3. 3. 3. 4. 4. 6. 5. 6. 5. 6. 
141 5. 2. 11. 5. 3. 4. 5. 2. 3. 5. 
151 9. 3. 11. 6. 9. 5. 2. 7. 4. 8. 
161 1. 5. 4. 8. 9. 5. 13. 8. 9. 6. 
171 10. 6. 10. 9. 8. 8. 12. 10. 9. 2. 
181 10. 14. 14. 10. 8. 9. 10. 17. 12. 15. 
191 9. 19. 9. 15. 14. 20. 11. 23. 15. 20. 
201 17. 20. 11. 21. 22. 36. 16. 29. 28. 26. 
211 33. 34. 29. 31. 48. 41. 35. 34. 55. 55. 
221 60. 65. 73. 70. 92. 105. 88. 138. 154. 169. 
231 169. 193. 226. 259. 265. 350. 390. 405. 464. 549. 
241 544. 

~ 
586. 580. 590. 537. 581. 586. 570. 672 . 

251 686. 725. 694. 587. 419. 313. 230. 174. 103. 
261 95. l. 86. 78. 85. 67. 86. 73. 86. 76. 
271 100. 99. 123. 121. 138. 165. 203. 242. 265. 327. 
281 342. 376. 400. 494. 515. 533. 642. cfil) 611. 629. 
291 663. 658. 635. 713. 697. 749. 774. 785. 688. 
301 542. 433. 307. 237. 167. 135. 97 . 73. 52. 54 . 

311 37. 22. 17. 11. 3. 1. 1. o. 0. 0. 
321 0. 0. 0. o. 0. 0. 1. 0. 0. o. 
331 o. 2. o. o. 0. 0. 1. I. 0 . o. 
341 0. o. 2. 0. 0. 3. 0. 1. I. 0. 
351 2. 1. l. 0. 1. 0. 0. 2. 0. l. 
361 o. 1. 2. 1. 1. o. 0. 0. 0. 0. 
371 0. o. 0. 0. 0. 0. o. 0. 0. 0. 
381 0. o. o. o. 0. 

-o. 0. 0. 0. 0. 
391 0. 0. o. o. 0. 0. 0. - 0. o. 0. 
401 o. o. 1. 0. 0. o. 0. 0. 0. o. 
411 o. o. o. 0. 0. o. 0. 

~ 

0. 0. o. 
421 0. 0. o. 0. 0. o. o. o. o. 0. 
431 0. 0. o. 0. 0. 0. 0. 0. o. o. 
441 0. 0. 0. 0. 0. 0. 0. 0. 0. o. 
451 0. 0. o. o. 0. 0. 0. 0. 0. o. 
461 0. 0. 0. l. o. 0. 0. 0. 0. 0. 
471 0. 0. 0. o. 0. l. o. 0. 1. 0. 
481 o. o. o. 0. 0. o. 0. 0. 0. o. 
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
511 0. 0. 189 



WHC-SO-WM-DP-044 
llEV 1 }), I-/~~ 

7-/1- '11 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Ra224 
2 Pu238 

Am241 
3 Am243 

DATA REDUCTION REPORT 

SAMPLE 
R4106-8682 VOGEL/AM 

File ID: SD2045.SPC . BEST AVAILABLE COPY 
Counted on: 7/10/93 @19: 0 
Detector/Geometry number: 2/ ·J 
Count time: 30000. Sec 

Peak height 
Initial Final 

4.1 3 .2 
9.3 8.1 

493.7 498.3 

PEAK ANALYSIS 

Peak center 
Initial Final 

343.403 343.403 
304.229 304.229 
256.691 256.691 

PEAK RESULTS 

FWHM 
Initial Final 
44.000 46.574 
60.000 13.836 
28.000 19.012 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.0076 5.680 5.663 0.017 0.21 0. 10 
0.0105 5.499 5.483 0.016 0.06 0.14 

5.480 5.483 -0.003 
0.9819 5.234 5.264 -0.030 0.09 13.47 

DETECTOR CALIBRATION 
Energy(MEV) = 4.083 + (0.0046)*Channel 

Energy range (MeV): 4.083 TO 6. 438 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
7280.0 
7279.8 
6857.3 
~22.4 

% Recovery 
100.000 
99.997 
94 .194 
.5.803 

lau 
Initial 
22.000 
30.000 
14.000 

Final 
22.554 
22.554 
4.855 

Activity 
d/m uCi/ea 
0.00 0.852E-11 
0.00 0.153E-10 

O.ll7E-10 
0.02 0.936E-08 

Ant'-lyzed by: =vR=----------
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~ ~sPECtRUM S02045.SPC 
1 lEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 1/82 . I 

3 . 
. 3 .. 
. . . 3 . 
. . . . . . 3 . 
. . . . . . . . . . . . 3 
..................... 3 

WHC-SD-WM-DP-044-­
REV .1 

........................................ 3 

.................................................................... 3 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

.......................... 3 

... 3 . . 

2 
2 
2 

1 
1 
1 
1 
1 
1 
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.. .. '• 

WHC- SO-WM- DP-044 
REV .l 

Raw Data Dump for AEA Spectrum: SP:SD2045.SPC 
BES'T AVAlLABt .E COF,,\ 

1 0. 0. 0. o. 0. 0. o. 1. o. 0. 
11 0. 1. 1. 1. 1. 0. o. o. 1. 0. 
21 0. 0. 0. 0. 0. 0. 1. 0. 1. 0. 
31 1. o. o. o. o. 1. 0. . 0. o . o. 
41 o. 2. 1. o. o. l. o. 2. 0. o. 
51 0. 0. 0. 0. o. 1. 0. o. 1. 0. 
61 2. 1. 0. 1. o. C 2 • 1. 0. l. 2. 
71 o. 1. 1. 0. o. 0. o. 1. l. 1. 
81 2. o. o. 0. 0. 0. 0. 0. 0. o. 
91 0. 1. 0. 1. 0. 2. o. 0. 1. 0. 

101 1. 2. o. o. 1. -1. 1. 0. 0 . 1. 
111 3. o. 0. 0 ·- 1. 2. 0. 2. 0. 4. 
121 l. 0. l. 1. 2. l. 0. 1. 3. o. 
131 o. 0. 2. o. 3. o. 1. l. 3. 1. 
141 1. o. 1. 5. 1. 4. l. 4. 0. 2. 
151 5. 4. 4. 1. 2. 1. o. 4. 5. 5. 
161 6. 6. 2. 3. 3. 3. 5. 1. 3. 3. 
171 5. 3. 5. 7. 4. 7. 5. 3. 9. 5. 
181 3. 9. 4. 5. 8. 9. 6. 3. 7. 5. 
191 9. 12. 8. 9. 9. 11. 8. 9. 12. 14. 
201 13. 19. 13. 17. 15. 22. 11. 8. 17. 16. 
211 23. 15. 16. 24. 19. 18. 25. 34. 24. 29. 
221 41. 25. 33. 30. 37. 33. 37. 56 . 46. 30. 
231 58. 52. 48. 66. 81. 79. 82. 80. 99. 85. 
241 98. 124. 129. 150. 168. ~ 178. 193. 220. 210. 
251 258. 245. 277. 258. 245. 284 264. 255. 216 . 255. 
261 192. 153. 132. 137. 98. . 58. 41. 32. 33. 
271 22. 27. 15. 10. 6. 11. 6. 8. 5. 6. 
281 3. 2. 2. 1. 1. 3. 3. 5. 5. 3 . 
291 1. q? 4. 3. 3. 2. 3. 2. 2. 3. 
301 4. 3. 4. 3. 3. 2. 4. 3 . 2. 
311 2. 2. l. l. 1. 1. 0. 0. I. 
321 0. 1. 0. 1. o. o. I. 0. 1. 0. 
331 0. o. 1. 0. 0. 0. 2. I. 3. 3. 
341 2. 3. 3. 2. 2. 0. I. 1. I. 3. 
351 3. 3. 1. 0. 0. 0. 2. 1. 2. I. 
361 1. 0. 0. 0. 1. 1. 0. 0. 0. 0. 
371 0. 0. 0. 0. 0. 0. 1. 0. 0. o. 
381 o. o. o. o. 0. . 1. o. 1. 0 . 0. 
391 o. o. 0. 0. 0. 0. 0. 0. 0. 0. 
401 0. 0. o. 0. 0. 0. 0. o. 0. o. 
411 o. 1. o. o. 1. ,. 1. 0. 0. 0. 0. 
421 1. 1. 0. 1. o. 1. 0. 0. 1. 1. 
431 o. 1. 0. 2. 1. o. 1. 1. 0. 0. 
441 0. 0. l. 1. 1. 0. o. o. 0. o. 
451 0. 1. o. 1. 0. 0. 0. 0. 0. 0. 
461 0. o. 0. 0. 0. 0. 0. 1. 0. 0. 
471 0. 0. 0. 1. 3. o. o. 1. 1. 1. 
481 1. l. o. l. 0. 0. 0. 0. 1. 1. 
491 0. l. o. o. 1. 0. 0. 0. o. 1. 
511 o. o. 
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WHC-SD-WM-DP-044 
REV 1 

i 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

DATA REDUCTION REPORT 

SAMPLE 
R4107 -8782 

File ID: S07013.SPC BEST AVAILABtE COP\ . 

Peak 
ID 
1 
2 
3 
4 
5 

Peak 
ID Isotope 
1 Cm243 

Cm244 
2 Pu238 

Am24l 
3 
4 Np237 
5 

Counted on: 7/10/93 @10: 0 
Detector/Geometry number: 7/ 1 
Count ti me: · 30000 . Se:c 

PEAK ANALYSIS 

Peak height 
Initial Final 

5.6 4.3 
787.3 774.5 
551.2 518 . 7 

6.9 7.1 
5. 2 5.0 

Peak center 
Initial Final 

368.160 368.160 
302.811 302.811 
257.470 257.470 
151.397 151.397 
36.704 36 . 704 

fWHM 
Initial 
20.000 
24.000 
20.000 

176.000 
20 .000 

Final 
16 .188 
14.326 
15.086 
2.000 

16 .068 

PEAK RESULTS 

AEA Peak Centroid Count 
Fr act. Exp. Obs . Diff. FWHM Rate c/m 
0.0047 5.786 5.800 -0.014 0.08 0 .16 

5. 796 5.800 -0.004 

Tau 
Initial Final 
10. 000 2 . 185 
12.000 3.980 
10.000 2.875 
88.000 0.200 
10.000 2.696 

Aclivi t._y 
d/ m uC i/ea 
l. 26 0 .569E-06 

0.415[ -0G 
0. 5378 5.499 5. 493 0.006 0.07 18 .65 147.48 0.664( -04 

5.480 5.493 -0.013 
0.4456 5.280 0.07 l 5. 4 5 
0.0080 4. 781 4. 781 -0.000 0.01 0. 28 
0.0039 4.242 0.08 0 .14 

DETECTOR CALIBRATION 
Energy(MEV) ~ 4.070 + (0.0047)*Channel 

Energy range (MeV): 4.070 TO 6.476 
Efficiency~ 0.1756 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
17706.0 
17706.0 
17334.6 

371. 4 

% P.·?covery 
100 .000 
100 .000 
97 . 902 
2.098 

0. 509E-O~ 
87.98 0.396[ - 04 

l.81 0. 816E-06 
0. 77 0.347E-06 

Analyzed by: ------ -- · - ... • · 
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SPECTRUM SD7013.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

5 
5 
5 
5 
5 

4 
4 
4 
4 
4 
4 
4 

. 
3 . 
. 3 
.. 3 . 
. . . . 3 . 
. . . . . . . 3 . 
. . . . . . . . . . . 3 .. 
. . . . . . . . . . . . . . . . . 3 
2........................ 3 

0

WHC- SO-WM- DP-044 
BEV I 

2 ........................................ 3 .. . 
t .2 t t I I I It t It t t t t t t t It t t t t t t t t t t t t t t t t t t t • 3 It t t 

.... . 2 ........ 3 ...... . 
3 .......... 2 ... . 
. . . . . . . . . . . . . . . . . . . . . 2 

2909.8 

........................................ 2 

......••............................................ . ........ . ...... ? . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- ..... , 2 

.......... . 2. 

1 
1 
1 
l 
l 
l 
1 
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--. 
WHC-50-WM- DP-044 

REV 1 

'3ES'_,. AVAlLAP) ,r:· t'OP\ 
Raw Data Dump for AEA Spectrum: SP:SD7013.SPC 

~. ,... I - ..... ~ V, 

1 0. o. 0. o. 0. 0. 0. 0. 0. 0. 
11 0. 0. o. 0. 0. 0. 2. 0. I. ?. . 
21 2. 3. 2. 2. 3. 2. 3. ). 3. 3 . 
31 3. 0. 3. 1. . 3. 5. 3. 2. 5. I. 
41 0. 0. 3. o. 2. 2. 0. 0. 0. 0. 
51 2. 0. 2. 1. o. 0. 0. . 0. 0. o. 
61 0. 0. o. 0. 0. 0. 1. 0. 0. 0. 
71 1. 0. 1. 1. 0. o. o. 0. 0. 0. 
81 0. o. 2. 2. 2. -0. 1. . 1. o. 4. 
91 3. 1. 1. 0. 2. 1. 0. 2. 1. 2. 

101 0. 1. 5. 0. 0. 1. 1. 0. 2. 2. 
111 3. 3. 3. o. 1. 2. 0. 2. 1. 1. 
121 1. 3. 3. 3; 3. 5. 3. 3. 2. l. 
131 1. 3. 1. 4 . .. 5. 6. 7. 2. 5. l. 
141 2. 4. 5. 4. 5. 6. 3. 4. 4. 5. 
151 7. 2. 4. 5. 5. 4. 2. 5. 3. 3. 
161 5. 6. 1. 5. 5. 7. 2. 6. 7. 9. 
171 9. 5. 4. 8. 8. 7. 9. 8. 12. 10. 
181 6. 12. 11. 12. 13. 12. 11. 12. 9. 12. 
191 13. 15. 11. 18. 8. 14. 12. 18. 25 . 24. 
201 18. 18. 20. 31. 34. 18. 31. 26. 26. 33. 
211 38. 42. 37. 43. 40. 39. 48. 49. 46. 59 . 

221 43. 69. 69. 70. 72. 79. 65 . 88. 61. 93. 
231 97. 82. 105. 96. 76. 94. 105. 110. 93 . 93. 
241 114. 118. 110. 142. 134. 147. 187. c]b 205 . 226. 
251 234. 249. 285. 323. 319. 307. 333. 279 . 2J3. 
261 219. 197. 145. 126. 103. 81. 105. 68. 64. 66 . 

271 77. 71. 93. 78. 84. 84. 91. 61. 105 . 9). 
281 93. 118. 126. 138. 122. 125. 134. 146. 174. 191. 
291 214. 

<4P. 
214. 258. 288. 341. 353. 344. 389. 439. 

301 467. 426. 383. 364. 333. 261. 195. 17 7. 144. 
311 100, 64. 59. 30. 21. 22. 13 . 6. 7. . 
321 2. 3. 0. 0. l. 1. 0. 2. 0. 1. 
331 0. 0. 0. 0. o. 2. o. l. 1. o. 
341 l. 0. 1. 1. 5. o. 3. 4. 0. l. 
351 1. 0. o. 3. 0. l. o. o. 0. 2. 
361 2. 2. 2. 2. 2. ~ 2. 8. . 3. 2. 2. 
371 o. 2. 1. 1. 1. 2. 0. . 0. o. 0 . 
381 o. 1. 0. 0. l. 0. o. 0. 0. 0. 
391 o. 1. 1. o. 1. 0. 0. . 0. o. 1. 
401 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 
411 0. o. o. 0. 0. o. 0. 1. 0. 1. 
421 0. o. o. o. o. 0. 1. 2. l. 0. 
431 3. 0. 0. l. 0. 1. 0. 0. 0. 0. 
441 0. 0. o. o. 0. 0. 0. o. 0. 0. 
451 0. 0. 0. 0. l. o. 0. 0. 0. 0 . 
461 0. 0. o. 0. 0. 0. 0. 0. 0. 0. 

471 o. 0. 0. 0. 0. 1. o. 0. 0. 0. 
481 l. 0. 0. 0. 0. 0. 0. 0. 0 . 0. 
491 0. 0. 0. 0. 0. 0. 0. 0. 0. o. 
511 0. 0. 
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WHC-SD-WM-DP-044 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Pu238 

Am241 
3 Am243 

DATA REDUCTION REPORT 

SAMPLE 
R4107-8882 

File ID: SD8233.SPC 

. . 
Counted on: 7/10/93 @10: 0 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 

Peak center 
Initial Final 

366.761 366.761 
303.956 303.956 
258.716 258.716 

FWIIM 
Initial Final 
24.000 19 .648 
24.000 15.035 
24.000 13.607 

5.0 4.7 
852 .4 834.9 
601.0 577.7 

PEAK RESULTS 

AEA Peak Centroid 
Fract. Exp. Obs . Di ff. FWHM 
0.0039 5.796 5.779 0.017 0.09 

5.786 5.779 0.007 

Count 
Rate c/m 

0.11 

Ta1J 
l n i Li ill 
12 . 000 
12.000 
12 .000 

1· i fl il I 
fj. 7/ '3 
7. 0 I :1 
5.5G!> 

Activity 
d/m uCi/ea 
0.65 0.295(-06 

0.404[-06 
0.5884 5.499 5.484 0.015 0.07 16 .. 97 135.39 0.610[-04 

5.480 5.484 -0.004 
0. 4077 5.234 5.271 -0.037 0.06 11.76 613 .97 

DETECTOR CALIBRATION 
Energy(MEV) = 4.055 + (0.0047)*Channel 

Energy range (MeV): 4.055 TO 6.462 
Efficiency= 0.1741 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
14954.0 
14954.0 
14421.8 

532 . 2 

% Recovery 
100.000 
lC0.000 
96 . 441 
3. 559 

0.467(-04 
0. 277E·03 

Analyzed by: --------
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SPECTRUM SD8233.SPC 

1 LEGEND: RAW= .... MODELED PEAKS= 1,2, . . , ETC 

3 . 
. 3 .. 
. . . . . 3 . 

--- - - ---
WHC-S0-WM-OP-044 

REV 1 

. . . . . . . . . . . . . . 3 

...................................... 3 

................................ . ............... 3. 
2 ................. 3 .. 
. 3.2 ... . 
. . . . . . . . . . 2 

2977. 3 

............................. . 2 
•....••.•.•..••••.••••••••••••.....••....••.••...•••.•. . ............ 2 . 
• • • • • • • • • • • • • • • • • • • . • • • . • • • • • • . • • • . • • . . . • • • • . • . . • • • . . . • . . . . 2 
••••••.•••••.••.. 2 
2. 

1 
1 
1 
l 
1 
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.,., 
-- -----

1wttc-so-wM- DP-044 
REV 1 

BEs·r AVAILA8-LE COP\ " 
Raw Data Dump for AEA Spectrum: SP:S08233.SPC 

1 o. 0. o. 0. 0. 0. o. 0 . 0. 0. 
11 0. 0. 0. 0. o. o. 0. 1. 0. 1. 
21 o. o. o. o. 0. o. o. o. 1. 1. 
31 o. 1. 0. o. o. 0. o. o. 0. o. 
41 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
51 0. 0. 0. o. 0. 0. 0. 0. 0. 0. 
61 o. o. 0. o. 1. 0. o. o. 2. o. 
71 0. 0. 0. 0. 0. 0. 0. 0. 0 . 0. 
81 o. o. o. 0. o. 1. 0. 0. 0 , o. 
91 I. 0. o. 0. 0. l. 0. 0. 0. I . 

101 o. 0. 0. 0. 0. l. l. 0. 0 . 0 . 

111 0. 2. 0. 0. 1. 0. 0. 0. 0 . J . 
121 o. o. 0. o. -- 1. 0. 0. 0 . 3 . J . 
131 1. 0. 2. 0. 1. 0. 1. 0. 2. 0. 
141 2. 1. 1. o. 1. 0. 1. 2. J. 0. 
151 0. 1. 1. 2. 1. 0. 1. 2. 1. 0. 
161 4. 1. o. l. 2. 0. 0. 1. 2. 0. 
171 1. 3. 1. 1. 1. 4. o. l. 5. 6. 
181 5. 2. 2. l. 4. 5. 2. 3. 1. 3. 
191 5. 4. 8. 2. 2. 4. 4. 4. 6. 6. 
201 5. 11. 7. 5. 8. 12. 6. 8. 9. 9. 
211 7. 10. 13. 12. 11. 11. 9. 14. 16. 13 . 
221 17. 16. 27. 17. 29. 19. 29. 23. 28. 33. 
231 39. 40. 31. 46. 37. 53. 44. 37. 47. 61. 
241 38. 54. 57. 102. 89. 98.~ 

129. 164. 166. 
251 205. 233. 257. 282. 324. 361. 372_ 338. 369. 290. 
261 269. 196. 185. 155. 112. 97. . 59. 72. 32. 
271 49. 47. 36. 38. 29. 31. 38. 39. 40. 36. 
281 61. 53. 57. 53. 64. 73. 84 . 86. 11 7 . 153. 
291 154. 159. <l:) 223. 232. 280. 375. 387. 372. 4 71. 
301 475. 484. 464. 398. 399. 334. 292. 269. 198. 
311 166. 146. 99. 79. 56. 36. 40. 22. 20. 12 . 
321 4. I. o. 1. o. 0. 0. 0. 0. I. 
331 o. o. o. 0. o. o. o. 0. I. o. 
341 0. 0. 2. o. 1. 1. 0. o. 0. I. 
351 0. 1. 1. o. 2. 1. 3. 1. 0. 3 . 
361 3. 1. 5. 2. l. 3. 4. 2. 4 . 0. 
371 2. l. 1. 2. 1. 0. 2. - 0. 0. 2. 
381 0. o. 0. 0. o. 0. 0. - o. 0. 0. 
391 0. 0. 0. 0. 0. o. 0. o. 0. 0. 
401 o. o. 0. 0. 0. 1. o. 0. 0. 0. 
411 0. 0. 0. 0. 0. o. o. 0. 0. o. 
421 1. o. o. 0. o. o. 1. 0. o. 0. 
431 o. o. 2. 1. o. 1. 0. o. o. 1. 
441 0. 1. 0. 0. o. 0. o. 0. 1. 0. 
451 o. o. o. 0. o. 0. o. 0. 0. o. 
461 o. o. 0. o. 0. 0. 0. 0. 1. o. 
471 0. 0. 0. o. 0. 0. 0. 0. 0. 0. 
481 1. 0. 1. o. 0. o. 0. 0. 0. 0. 
491 o. o. o. 0. 0. o. o. 0. 0. o. 
511 0. 0. 
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COUNTS CNT TIME 

243204 5 
243913 5 
244771 5 
243758 5 
243766 5 
243637 5 
243514 5 
243765 r, 
243849 5 
244044 5 

WHC-SO-WM- OP-044 
REV 1 

. , ' ~ • I' / . • · . ,:·- f. . fr,,,' ,• BES...,,..~~/-/' ~• \. .r-., · r •· 00 .,-,,., . . 
: i ;--1.., ~~L · .,. 11- ,,.; , : 

APC GEOMEtk./.stb 5iJfj;jiJ311 iJ)i{<:=, 
couN'r'tb oNAPEli ',' ,': : ·== . ::= -:=,=:<·· ·· 

,,, '~;!/j~i~',;, 'i,it;J} tt~;t M i\! • . 
:• •. . 8KG: _, :.:., :,::--=-::: -=.> 'P /. 

( rODAY'S DATE; : ,(08/18/92 :),=:• 
.•otcAY·conn·tv: ,;,; :,;:;22.5~?:•:t£11HS,,, 
NEWST(J \/ALU£: •· Jtiil1 '\ ·r ·· .. ·· 

C/M CO/NC CORR 

48631 307 
48773 309 
48944 311 
48742 309 
48743 309 
48717 309 
48693 308 
48743 309 
48760 309 
48799 310 

CORR C/M 

48938 
49082 
49256 
49050 
49052 
49026 
49001 
49052 
49069 
49108 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.499.9 
0.4996 
0.4994 
0.4999 
0.5001 
0.5005 

·::::::·?6h'•·. ··:=:Y .· "':;i /b · TRIALS . AVG :-
:_ :=:= MAx -• ::::.,=:':,=,: ·<fsifao•-,-•= ._ 
· .. · M1iv > : :=:::=, ?0.4901. : 48754 ..... 

... ·:- .· 
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COUNTS CNT TIME 

242703 5 
243638 5 
243386 5 
243764 5 
244275 5 
214108 5 
244275 5 
243645 5 
243015 5 
244057 5 
243516 5 
243510 5 
243627 5 
243690 5 
243901 5 
244466 5 

---
WHC-SD-WM- DP-044 

REV 1 

NEW STD Vlt~UF.: 

C/M COJNC conn 

48531 306 
48718 309 
48667 308 
48743 309 
48845 310 
48812 310 
48!145 310 
48719 309 
48593 307 
4!1801 310 
48693 308 
48692 308 
48715 309 
48728 309 
48770 309 
48883 311 

CORR C/M 

48837 
49026 
48975 
49052 
49155 
49121 
49155 
49028 
48900 
49111 
49001 
49000 
49024 
49037 
49079 
49194 

GEOM 

0.4977 
0.4996 
0.4991 
0.4999 
0.5009 
0.5006 
0.5009 
0.4996 
0.4.983 

0.5005 
0.4994 
0.4994 
0.4996 
0.4997 
0.5002 
0.5013 

· 11vG := ···"': ·· :·:\, ,\,. ).Jd=j//::::\FA v~; 
t.:'•. :: :~;;;&:J\:i_.·_: -~::<;09:=· .... -:.· .. · . .. . · ,,::~/J;~::,:::::::=:\:~'.~;;;·· 

. . 
>:.::: ·\:·:; ::: :.::.:/: :::::::: 
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COUNTS 

242920 
242932 
242052 
243038 
242907 
242795 
243214 
243707 
242647 
241653 

.... .... · . 

•. <. MAXi 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

----------··-·--
WKC-SO-WM-OP-044 

REV 1 

APC GEOMETRY STD 5816(83-17) . • .. 
COUNTED ON APC II 3 .· 

·· .. STD VALUE.'. ····.·• ...•. , 9().~fo. .. DIM < 
.TIME ZERO: . •· • 01/29/90 

.. . .. BKG: . . . . . > > 9 
· TODAY'S DATE: •· 08/19/92 . . . . . 

YEARS < DECAY CORR'N: > •. •: ·. / 2:554 .: 
. . . .. .. 

. .. . .. . . .. 

NEWSTD VALUE: 98127 • 

C/M CO/NC CORR 

48575 307 
48577 307 
48401 305 
48599 307 
48572 307 
48550 306 
48634 307 
48732 309 
48520 306 
48322 304 

. . 

10 TRIALS · . . . AVG .··• • ·•·•···••• AVG . 

,(i4998 • 

CORR C/M GEOM 

48882 0.4981 
48884 0.4982 
48706 0.4964 
48906 0.4984 
48879 0.4981 
48856 0.4979 
48941 0.4988 
49041 0.4998 
48826 0.4976 
48625 0.4955 

AVG AVG 

.· . ·.. .:: 

. 48855 .•. 0,4979 
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DET I l 2 

SCT/SHIFT Np 
,. ·1 
~ ,-. L~I 

tntA /t£ Pu I I I .?.31 
DATE Am 13'? 3t-3 

7.,r;-93 Cm /(,, / -~ J / 
I 

I 

3 

WHC-SD-WM-DP-044 
REV 1 

4 5 6 7 

SCT/SHIPT Np .fl. j :5/ f / '-'': J<';;. \ /'";1. 
~)~, /vJ .. (_'.,. Pu ,'/0 ·.{~0 ~ 1.S ·}"r(:.. 1 "Z.J / 

DI\TE Am 
-r . 

/ .. •le ref 
7-t'C~J Cm i (.;•·-~ 

SCT /SHIFT Np y, ) ,: I 
I 

/.J f 15S i JvY 
~}.;,1 / g. (~- Pu ,:9 .") . ., . -~-zp ·z1s- ,,, , 

' ·' I --1 ·~ 

DATE Arn J'Jt;' 1,.;. { ,o.:::, J ::, 9 :, C., c; . . 
·),(.'-9"( 

Cm ,,~-.,"9 ·J7 I :<<:.S ... T-, ·~ :< (.._~ ·, / f . ✓ . ~-

.iCT/SHIFT Np !'" ' .... ,::·.· I 
' -' . /4 

., •• I 
/S' i .!S3 

J~-i /ft(;, . c;-
2'~\) ·~ I. J Pu JC I .-, c. I I 'Z :O, 

~ - I 

DI\TE Am /:,S "/r·i -' \.,} ...._, -J..9=' :!Of/ ~C'J 
·, .-, 0 ·7 7 ·7" ~,- .-

. ' / , • , ,\ Cm i '::o ·, ., ..., ... , 1C ,.::-· J?)... ~?.-, I 

8 

/ .)· ~­
.'\ I 1.. 
·7,, \ 
. L.. · ., 

/5;:.-
'). :"l... 
~cs 
'{ -,I"': - -· 

scT/SHIFT Np rt ,st , 1"1r 1s1.,.. , i:'i"' ,s'i 
Cf)yt.( / f.· 3- Pu I IC ·:..Z I .?.."'.9 ·1 ·,-s: ~- -· '21.C> 

DATE Am 13~-- {C,>if Jo<.> .,.. '\Cf ..., I.- "ZO 'J... 

7-/ J ",·; Cm /t 0 °?71- :< G? ~ -"7·"7 
•• I . 

3, O 

SCT/SIIIFT Np Y> /~ IL/ 7 b-} /~l j ::: -; 

f' 1 « ... 
I I l '.).10 "l 'l i -~_<5 / .~ 3' ~~/ JV,., I . ,_., ,,, Pu "\ ·'\-

DATE Am i'77 . I 'J~lfa --~ t-j ~; zc,7 -~._,..,J ?~'l 
/)_ I V-4'\ • 'I 

37 / ?~8' ~;J.~ '?°!i' --; (i, ~-': . . Cm / 11, ..--

JUPITER II 

_,. 

/ 

,..,. 
/ 

·., ._ : 

T.4 

/' 

'1:.l ·· 1. 4 

.. _ .... ~ 
_,..,.,..,.-,--

/ 
TE: Np (mNp) peak must be at ch 150 +/-. 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4) 

Pu (ll
1Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4) 

Am (wAm) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (l . l, l.l - l.4) 
Cm (H•cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch J60 +/- 10 (3.1, l.l - 1.4) 

·sEST AVAILABLE COP\i' 202 



Instrument: 

Technologist: 

Starting Time: 

Ending Time: lrl) 

WHC-: SD-WM- DP-044 

WESTINGHOUSI: H!7JJKu L;UIVPANY 

222-S LABORATORY 

ANALYTICAL BATCH 

Customer 1093 ?o'f /, j 

Date: 

Temperature ;i. ,r- ~ 

Chemist: 

I - ~ 

Comments:-------------------------------

Description Lab ID Description lab ID 

1 11 

2 12 

3 13 
u1 '7 /✓,--/4::, 

4 14 "'' ,,- r-An nto, ltd 
• I I 1. • • • • • -.......1 I W 

5 15 
W' ...... - -

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

lM( .s 438'/J, ,/J/t)~ 

<o.·tc ~ il'i~ - ·''° -I r • 

?n~ ---

A-6000-881 (03/921 



ANALYTICAL BATCH SUMMARY SHEET 

METHOD: DATE START: 

LA-503-156 July 12, 1993 
PREPARED BY: dd5fl:ATE COMPLETE: 

L. L. Fritts J July 13, 1993 

UNITS: uCUmL 
SPLNAME SPLID ~NALYTE RESULT #1 RESULT #2 AVERAGE RPO% %REC DETLIM 
STD 63843 R4105 Pu-239/4 1.33E+2 101.9 

BLANK R4106 Pu-239/4 <6.72E-3 254.9 

937046S R4107 Pu-239/4 5.64E+1 5.49E+1 5.55E+1 2.70 123.5 6.72E-3 
93.1 

NARRATIVE: ! !NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH 
.__ _ __,LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH: 

The results for the standard are in uCUL. 

The samples were treated with concentrated nitric acid and 30% hydrogen peroxide 
prior to analysis. A factor of ten dilution was made by the pretreatment. 

Rerun requested: Tracer recovery on blank is beyond acceptable limits. 

%CTER 
0.9 

9.0 

3.6 
2.6 

. 

.. 

204 



i PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE I~ SPACE 
WHC- SO-WM--DP-044 

REV --- .,., .. 
" i, o.,. 

I 

P,.cwt1r ... , 

EDP R211 AROOl 
STD11 /p l_,?,YJ RESULT 
STD VAL. J')O,( XREC 

I--' F~ /f~,., 
• ~ ~ f':>- '. ?oiJ'P 

I I •• I 
\ L. ~\ V ~\ 

SUPER RUSh 
;3.3 
JOI,'/ o/;, ,~ 

~ f·J·~) 

~-"~)LIT FOR RERUN-
"/./ A • "'cf.-. • 

-------------

Pu 238 & 239/240: LA-503-156 (D-0) SOLIDS STANDARD 

•·•'"'J'""t s=;•.:.:.,r.:.:.fll:.:.A:.::..i· ... i> ... t .. r·..,:: r~li.:.;.,L.:.;.!_;.1_;.·•;.;,111;;.;11;;;;1J..;.,1:...... _______ ~o::..:1~,..:.1.::2::..,9=.:3:::__.,-...:'1:.:..• .::::!.:.;.:1;.;.1;..:A:.:.~:..:'.A~l~··.-.:.;.••i::;.··..i(;;:11.:.:..:•:.:.;.11:.c.; )-+----=o:.:.·4-=-~-9~-
R4105-8581 :-iampli• Vuh111w! i11 1111. (~~---· 0.1 l'u :!:111 Al•'.A F1w·. (1:.!:111) 0.0326 
;J)8at¢1i 11):\'): -;.1111ph• llS. lit' ·---;a;- l~:l-!l-"'Al""·'.A.;_;_.;F1""",,-,._-'('-1.:..·•:-l!..._l)-+----O.c_;.4_;9_4_7-a 

R-............................ "'11------------111------ll----------...._--11------·-
1174 l'nu.,·r Vulu11w· i11 111U~1'KV) 6901 ~;.;;,..;--O,r;!;i-!l;l(r----~---'------111-------------------------o. 1 l'ul.,I A'I' f.'1111111.s 

ti'Jlt>i.1Aif:til~D/i liK•~l l;mm-;/1.ilJ•r (ll K/lj JO , l'i11wi C111111l.1.,I (111i11) 

70843 lku:k,:111111111 (1·1,111) 

06/11/93 i'u :!:Iii 011111[.,, 

2786 l'u :!:Ill li11111b 

2729.08 1111 :!:l!l f.'u1111b 

660 ~EA 1~111111. Ti1111.• 
-

l•u 2:111 llwly OJmcUoo = 1'nu,r l're11 Viii~ • I e Lu Uw, l'uw,,r o/ I - bi:! • llcn,y 1ll1u,) / I 040.Uf, I I 
l'u l!:JII 1'nur k&ui_,,-y : I AT lhltlb / 1\uu, Q.'d - liq 1 (2) (C!:.11) (IOU)/ 'l'noti,r 2:111 llo•"Y 1:un'd Vllluc • ml. *lwl. 

l•u 2:JU/.!•U ILl/t : (C"..!:111) ('ln.i,r 2:16 llo, .. y llin'd Vi.I) (1'11112!1' Vulwu,,) (IOUU1111/4 (llf? / I (C!:lli) (~'>1 (II c/ll (22:!UUUUd(wu/µIJJ I 

l'u 2:111 d1w11 : I (TWII AT 11'• / 1\me U'd) - Ilka • (2) (G!.:IH)I - ~f•u 2:111 d1w11 / 111L iu 'l'no,r) (Sl'KV) (l•~:111 n,..,r 1~"''"''1 / I IIU) I 

l'u 2:IH in/a : I (l'u l!:111 d1w11) (Ill') (IUUUml/4 I/ I (l'lt'-Z:lff 'l'nio,,r 11,ui_;.y / IOU) (222Ullllll1l1w11/i~l) (U a/lJ (~'>11 

kclMU.: r,,u11u11, Krrur : s,..,,, llwl u/ I (1/l'u i:111 1lu'~U11uiu,) • (I / l'u 2:in ur 2:111/.!•U 1'ul..J llMllwoj I• IUII 

NOTE: Tracer Values are In dpm/mL. 

1
11 :!:l!l/:!•U 11Ci/i: = 1.33E+02 

li•b1LiY1• Counlilll! Error = ~.:.~% 
1
11 :!:IU 11L'i/,: = 

!daliYI• C111111Li111( ~:m,r = 
< 1.19E+01 

2.6% 
NOTE: Pu 238 Reported rHult le • LESS THAN velue ualng 

20 dpm lor th• Pu-238 111mpl• e.:llvlly. 

'u :!:Iii 'f'nu,·r 111.,,,wrv = 7_~. 1:J.! 
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PLUTONIUM 239[2_4_0_~~Y~I_S __ : _ A~_!D_DIGESTION 

WHC-50-WM- DP-044 
iEV 1 

' , •· \ . ' .. 

/ . 

. --~- - -------

• -
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PLACE ANALYTICAL CARD IN BOX BELOW-DO 1-.IOT WRITE I~ SPACE 

- o.,. 

WHC-50-W'M- DP-iJ44 
REV 1 

R 4106.-8681 V0G L .~ · ' 6-30-93 
0.1tt1n,~t•un Mell\UG S1.1Ca ... ~,a=----r,-h-••-.,1-1 ""vn-,1-1 ..:.....::-a.....:.;:-,,-...._."""',,_.-"'-_+""-><--1 

-: 

Pu239 40 LA-503-156 uCi L E 1 

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS BLANK 

••rWiN~H:\ IU .. te ti,1111Lo,I !07/12/93 111 ~:Iii AJo:A l·b,·. (t:!:lli) 0.92~1._ 

R4106-8681 '-i111plt, Volu111c in 1111. h8) 0.1 P'11 :!:Ill Al-:A 1-'n,l'. (f~'.IU) 0.0604 

11-·• ... > ... r ' ... B'"'"'"''""¢ ... 11:.aJ:.:..P .. > ... n"'1::::11-i.;;_-,,_11.._1•_,.,_,_,._"'·-----1:..11_1•1._11-___ ,_0_1--111-•,_,_:!_:,_!,_A_1•_J\_1_•·,_ .. ,_ .. __ ,_,.:._•:_1! .. 1J_-tt-___ ~..:.~os~_ 
1174 l'rac,•r V11h111u• in 111I. (Sl'KV) 0.1 1'111.,1 AT 1 'rnmls 

1 f'i11 ~· I ;,unlo, I (min) 

1 l'm1.,~r lk,ok Nu. 70B43 U~u·k,-:m,11111 (1·11111) 

06/11/93 l'u :!:Iii llu111t.-; ·-h'u-~:lli l1n·1~1mli11n Vahll' 2786 1'11 :!:Ill Co1111b 

~ : .. ? t .,.ii.;;;ii.;;;:\~P.;;;;~;:.;lO:;;;·· .. · •::: .. :::::;;,.-:,, ... ,.· ir-u'.;,;u_-~;;.':;;.;11;;..i.;,;l~;;..•;,;;.~•;.:.Y..;l;;;;;,;.:... .. ,;_,,;;..,.;,;Vi;,:.:ll.;.:.11•;.:...! ....,~.....:~~~~-..;;;_ 2729.08 1'11 :!:l!I l.'111111I.-; 

!07/12/93 1111-~:111 'l'm1.w V;1lu1• 660 Al•:A r:011nl_ 'l'i1111• 

lliuy Time = Cumlinc llw.c Nu. - l'm1111111liu11 11111.t: Nu. 

l'u 2:ID IJiUI., lllrra:U..1 : 1\11&!1:r l•n,1• VMlw • I " Lo u., l"'""r ul I • Lu:! • IJiUI., Time) / IU4U.Uf1 I I 
l'u 2:111 'lnM,or 111,w_,,, : I AT Cuuol" / 1\11., Cl'd • llq 1 (2) (1:!:SD) (IUU) / 'lnlcr.r 2:16 lli•"Y t;an'd VMlui: • ruL .J<kd. 

l'u 2:JU/l•U ltl/1 : (C!:19) (1nnr 2:16 lliuy Uln'd VMI) (~•KV) (1111 (llll~) (IUUUml/ij / I (l:!:JII) (~'>) (222UIIUUd1Mu/1t.1) I 

11472 
JO 

6 

42.39 
2.77 

l'u 2:111 dpiu : I (Twal AT ll.'~ / Time ll'd) • I~• (2) (C!:111) • (I'll 2:SH d(~u/mL b1 'lnou:r) (~•KV) (l•~:sll Tnur kllw-, / 11111) I 

l'u 2:111 "-1/IIIL : I (I'll 2:SII d1Mu) Ml (lllll<') I/ I (l'u-2:SII Tracer !ltwM7 / IIIUJ (2;!2IIIIUUdpm/1t1l) (~'>) I 

lfclllhe WIIIWIIC 1-nw : S11wre Uwl ul I (1/l'u 2:111 Tnl..t UJ1u,J,,j t (I / l'u 2:J ·I or 2:JU/l•U lw.1 lau,t,;) I• JOO 

1r----------------.:-------'· l!.;~•""11""-:."",:""1!1=/=~==•IU:;;;;:!:ap=Ci=,/J-=l.=========,=<=6=.7'""_2-=_E-=+=~ .... -~J=;::i·· NOTE: Tracer values are in dpm/ml. 

'u :!:1!1/:!•IU 11!.:i/1111. :: 

ldalivr. Counlin~ ~Jn1r = 
'11 ~:Ill J&Ci/1111. :: 

ldaliVt, Counlinl! FJ1T1r = 
111 :!:Iii 'l'n11,.·r ltl1uv1•rv :: 

< 6.72E-03 

9.0% 
< 3.57E-03 

2.8% 
254.9% 

NOTE: Pu 239/240 Reponed rHult 11 • LESS THAN value 

ulino 0.05 for th• Pu-239/240 P•IIII helglll. 

NOTE: Pu 238 R•t>orted rHult 11 • LESS THAN value u•ing 

20 dpm for th• Pu-238 •-mpl• activity. 

-~--------~.-:---..-------D-a-lc-:---~~~ 207 
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PLUTONIUM 239/2~O __ AN_ALYSIS - ACID DIGESTION 
----

WHC-50-WM- OP-044 
REV 1 

--3r 3 ·7-✓~-~-'..3-------· .. ---··· .. ' • . . . · •. -c-. --,--..-

111/J_~~ 
· 30 

., .. 
-
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WHC: SD-WM-DP-044 
REV 1 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

sAmpl• Po•,, 

R 4106.-8681 VOGEL 

Pu239/40 LA-503-156 
Samples,,. 

? 
Remark\. Ca1cu1a11on, . Results· 

REAGENT BLANK 
COUNT AS uCI/L 

D••• 

Resull Un1I$ 

uCi/ML 

Time IHueO• 

6-30-93 13:18 
Char11• Coae 

E11456 
Cu11om•r 10 

BLK 

P11001y 

20 
Reruns 

0 

OUT FOR RERUN 

~ 3 - -~ -,-?-&J'3 

_JS')L -(,, 

3t!J 

' . 

BEST AVAILABLE COPY 

208.1 



,-_P_LA_C_E_A_NA_LY_T_IC_A_L_C_A_R_D_IN_B_O_X_B_E_L_O_W_-D_O"-N~O_T_W~R~. IT~E~l~~S~P_A~C~E _ ___.L',C-SO-WM-DP-044 

COUNT AS uCI/L 
JJY. J,ltl~ 

.,ro J /-. 11,- 70 r/) 

5,fJ,4 x 101d½ RERUN 
slWER Rusi-: 

~r..;-~ "AtA• · 480f/:li 
(!f[ FOR REf?BRTTACH PRINTOUT 

REV 1 

Pu 238 & 239/240: LA-!503-156 (D-0) ~(?_Ll_(?_S SAMPLE 

.. : ... t __ / 6;;:.:i.""f"-lc""ll"",.N;;.;;Oa..;.) ..,::ii_f ~~l.:..IJ._• '-'.:.."';.;.;11.:..IJ...;.;"'-----~~=-·7.;.;/:..;t~~L9_3 _____ ._11_:._·:1_1i_A_~_'.A_l_•·1_,u_· .... (_1:._·:_11i .... >----~.:..12_4J_ 
R4107-8781 -i.1111pl1• V11h1m• in 111I. (~-.;) 0. 1 111 :!:Ill Al·'.A Fnu·. (l:!:111) 0 . 1154 ~-...,..,;-..;....-11-_.. ______ .,__'-it---- ;...-11------_,_ _ _._--ir------·-
Jl Puti)li :IDtd{ -i.1111ph· 11.F. IIF 101 'u :.!:1!1 Al·:A Fnu·. (l:!:lll) 0.7296 
1174 1'1w.,•r Vuhmwi in 111l(!-,1'KV) 0. 1 l'ut;,I A'I' Cu1111L~ 32817 

l:;,:,'11;:r""'u..;;,-~-il!i"'!lii:i"'!liii""iN'!!'o."'\"":t"'t r,il!-'l'S-. ;l-l-;,-,.-11-L~/-::ILi_'l_c•-r -,~11-,:J-, -:'ll)':-1t---1-o=-.-=3•-::-:7 6--l'i-11-~:-I.-A1-,11-,u-.-.-,--,-111-ai,-,)------J-O-
...... ===="'-",jl.:..la...;..;_;.._;..;;..,..;;;;;._.:,.._i..;...."'-'-'-+---'-;;..;..;:;....:--11_.;.;..__;.._;.._ _ _,_ ....... _-II-______ _ 

1 l'rw.,•r llouk N,1 70B43 l~1l'kl!nn1111I (1·1,111) 6 ___ .... _ __. _____ _.,.....__._ _______ -ii 

;fili{~rif>lyif{J( l'raccr l'n•pamliun ll.1l.1.! 06/11/93 ~•11 :.!:Iii Cu,111~ 56.37 

--~!l!ll!l!l!(ll __ 'u_-_:!_:lli_· _l'_n ... •1_~•_1;1_Li_u_11_V_a_lu_,:_1t""_:-:-__ 2786-lll_'u_:!:_Iu_1:,_,,_11_,1._s -----11------4 __ 2 __ 
11 

mWrrt>6to\:t}t: 'u-:.!'.lfi lli.,'-IY Cun'1l valu,· 2729.08 l'u :!:l!I f~11111L,; 265.~~ 
07 /12/93 'u-:!:lll Tm,,·r V;,hm 660 IAEA Cmml 'l'i11wi 16.6667 

U.U,'l\me 

l'u 2:111 u.u, Carecl.illll = 'lhla!r t•rup Vlllui: • t ~ Lu Ulll I'll..,.. ii I - hi:! • lwiy Thuc) / 10•0.!I~ ( I 

l'u 2:111 'l'nar kmlcy : I AT 1:WUU / Thtlll Q.'d - liq I (2) (C!:16) (I UO) / 1'noalr 2:18 lmiy loo'd Vlllui: • mL lllldll,I. 

l'u 2:19/l•U Ill/a : (C!:S9) (Tna,r 2:111 lu:,iy Cm'd VIII) (in.,.,,. V,~unw,) (IOOlh~ (Iii')/ I (C!:111) (~) (U 1m (222000Ud111n/..U) I 

l'u 2:JH d111u : I (Tul.al AT Cl.'• / 1\illll Cl.'d) - llti, • (2) (~:Ill) - (l'u 2:IH d11111 / 1ul. tu 1'ttoa!r) (st•KV) (l'u:!:JII 1hiccr ll&nill!ry / WO) I 

Pu 2:m Ill/, : I (l'u 2:JU d11111) (Ill') (IOUU1u1/l~ I/ I (l'\r2:ltl 'lruo,r k,,ano,ry / lOO) (222UUUUd11111/..U) (II 1/ij (:..'i) I 

Hcltt/Jw, e.u.un, ~ : s, • ..,., Hwl. ii I (I/I'll 2:Jft T~ CounW ~ (! / l'u 2:JII ..- 2:1u/l•U Tuu.l C.MM~ll) I• 100 

NOTE: Tracer Values are In dpm/ml. 

'u :!:l!l/:.!40 11Ci/i: = 5.64E+01 
ldatiwi Counli111:( Emir = 3.6% 
'11 :!:.Ill 11Ci/g = 6.02E+00 
ldaliw U11111li11~ FJT11r = ~.:.O..o/o 
111 :!:Iii 1'nu,•r 11.~1,wry = 123.5% --
Da1a [11uy_Li .... v_:~'T7..,...~-------•-------~--------D_.a_ll_:: ____ _ 

JJJ>fOVcd IJy: Date : 
Fo1111 2 Rcv. 1 

209 



PLUTONIUM 239/240 ANALYSIS - ACID DIGESTION 

WHC- SO-WM- OP-044 
REV 1 --------------, 

--------·-··-· -·-· ··-- ------ ----·-··· -· · · ·--·· --~ 

:,:,,, -. /V/1~7- f//1/ 
• I .. 

~ ~ wa, ..,_ ,,-1;3 

3~9/J_, 
~ 
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' . 
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WF.UTE IN SPACE 

liHC-SD-WM-DP-04 4 
iEV 

DUPLICATE SAMPLE ,;.4e; 'I. , o' ,'-t c13 RERUN 
1 

SUPER RU H 

An••r•• • • ........ , .. . ' 
.... 

o.,. 

-a.,, J 

Pu 238 & 239/240: LA-503-156 (D-0) SOLIDS DUPLICATE 

a;r ...... ?? 5 .... ;;;.• ,:..lal=N.,_· i>.,.\._t ... t :.ii' ..;..li.:..,L_i ..;.1.;..;.".;;.11..;.,L.;.~.:..1 ------#~7 /1_2/93 h111 :! :Iii AEA Fm __ ,·.-'(._l!.._1:_Ii; .... ;)_-11-___ o,_. 1_5_7_~_ 
R4107 -8881 r,a11111le V11h11111• i11 1111. l\'i) 0. 1 1111 :!:Ill Al•:A ~hu:. (L:!:111) 0 .120?_ 
}{:'::81tt¢h:ll):'f:( 1-i,1111pli! IH'. IJlo' 101 1111 :!:l!I Al•:A 1-'m,·. (t.:! :1!1) 0. 722 

ll"-"'="---"""-=--i-__., ________ -#-___ ;_--111-----------'--ll-------·-
l\,1;a111~_7;.;;·4~· ---~;.;.l'r.:...~.:..~•..;.r..;V.:..ul;.;.:11.;;.11.;;.u'_;i.;.;11..;1.;.;11~ltl S;.;J..:.'K.:..V1-)+---.::.0.;;.. l~f=-1',;.;.,L;.:..·•l-:A..;.'I_' 1_:, __ 111..;.11..;.b_· -:----:---it----2_4_...;..3_7_~ 
,:t: f\MifoN<iW/:i li~a-sl l:rnm .. /Uu.•r (II d!J 10.376 l'im~ n,1111u.,I (111i11) 30 

1 l'mu•r lb,k N,~ 70B43 l~u.'k~n,111111 (t'p111) 5 

)\\Ari~Yli:{f:j l'r..u,·r l'm11Uraliu11 llaL! 06/11/93 1111 :!:W 1-A nlllL'i 36.33 

h1-:! :lli l'ni1~1mlio11 Vah1P. 2786 I 111 :! :Ill Cu1111L,; 27 .8_~ ~-----•a-----------1t-----
" .• "") ""? _.(: ... / p""l.':.:..t""o""t ""H"":f ... ?'ll-I_•u.:..-.:..:!_:1..;.i; ..;.l_h..;.:;:.:..1 y_l_'.t,..;.n __ '•.:..I __ v. __ ,h;.;..11!;_-#-_;::;.2..;.7;::;.2.:;:9 . .;.'0=-8 1

11 :! :l!I l..111111.s 166.66 ·- ---
07/12/93 111-:!:lfl 'l'nu,.•r Vahw 660 ~lo:A u11111l 'l111ui 

llmay 'lll11e = i:.111111.iuc llul.e No. - l'n!111111IIJ1111 lla&w Nu. 

1'11 2:111 lu:a,y Onect.iao = 'lnl&ll:r l'n,p Vlllw • I • Lu u., 1•11•:r o/ I - bli! • °"""11\mc) / I 040.9:i I I 
I'll 2:111 Tna:cr I~ : I AT Cuunl.o / 1\1111: Cl.'d - liq I (2) (~:JG) (100) / 'lnau!r 2:JG llo,aiy Uin'd Value • naL llfldolal. 

I'll rni/~40 1£J/1 = (0!:111) ('l'nllw 2:S6 O.Uy Qin'd Yaal) (Thaoor v,~u111C) (lllllllml/4 Ml/ I (C!:16) (~ (b 1/ij (2220011Ud11111/l&O) I 

I'll 2:JII d(MII = I (iulal AT ll'• / Tlwe ll.'d) - liq • (2) (12:sn~ - (l'u 2:IU d11111 / ml. ill nia..,.,,J (~•KV) (t'u.'!:111 Tna.r luni,,:ry I 'OIi) I 

l'u 2:SU "1/1 : I (I'll 2:SH d111n) (IJlo') (IOOOml/1) I/ ; (l'U-2:Sft 'lnu.'I' kam\lery /-toll) (22200Ullalpm/l&'l) (D 1/ij (:.'>1 I 

ka:1111.hll l.w11U111 ~ :: s......,, kwl. ul I (l/1'11 2:SO _T,11111 Guw,) t (I / l'u 2:IH Ill' 2:19/.!40 Tol.&I lAluulM) I• 1110 

NOTE: Tracer Values are In dpm/ml. · 

1
11 :!:I!.l/:! •IU 11t:i/g = 5.49E+01 

!i•lalive Cou11li11~ Error = 2.6% 
111 ~:111 11t:i/g = 6.28E+00 
li!luliY!! L'ounlin~ FJTOr = 3.6% 
111 ~:Iii Tm,, ir l<i,'llv1!f' V = 93.1"/ .. 

50 

Data E11try lly: 

p_nrovct1 by : 
Oa t~: 13-Jul-93 

Date: :i1,J/Jf'1 ~ 
Fu1111 2 Rev. 1 P,1u1! l ul 1 
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PLUTONIUM 239/240 ANALYSIS - ACID DIGESTION 

WHC-SD-WM-DP-044 
REV 1 

.. 
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WHC: SD-WM- DP-044 
REV J 

J).!f~~ 
7-17-'l'J 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
ID 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 
4 Pu239 

Pu240 
5 
6 Np237 
7 
8 U 235 
9 

10 U 238 

DATA REDUCTION REPORT 

SAMPLE 
R-4105-8581 

File ID: SD8243 . SPC BEST AVAILABLE COPY 
Counted on: 7/12/93 @19: O 
Detector/Geometry number: ·a; 1 
Count time: • 30000~ Sec 

Peak height 
Initial Final 
2670.1 2664.9 
171.4 172.9 
255 . 7 0.0 

3153 .6 3095 . 5 
14.4 13.2 
5.6 7.4 
1. 4 0. 0 
4 . 2 4 .1 
5.3 2.5 

12 .3 11.5 

PEAK ANALYSIS 

Peak center 
Initial Final 

364.233 364 . 233 
306.602 306.602 
268.948 268.948 
234.089 234.089 
146.708 146.708 
125.229 125.229 
119 . 727 119.727 
79.285 79 . 285 
60.951 60.951 
27.028 27.028 

PEAK RESULTS 

FWHM 
Initial Final 
20.000 10.082 
20.000 10.476 
12.000 12.123 
20.000 9.379 
88.000 2.000 
56.000 2.000 
12.000 12.123 
16.000 4.432 
12 .000 3. 676 
28.000 23.768 

AEA Peak Centroid Count 
Fract . Exp. Obs. Di ff. FWHM Rate c/m 

Tau 
Initial Final 
10 .000 5.621 
10.000 4.598 
6.000 6. 102 

10.000 6.623 
44.000 0.200 
28 .000 0.200 
6.000 6.27] 
8. 000 1. 564 
6.000 3.897 

14 .000 15 .884 

Activity 
d/m uC i/ea 

0.4608 5;756 5.764 -0.008 ·0.05 44.60 252.40 0.114E -03 
0.0326 5.499 5.494 0.005 0.05 3.15 24-.27 

5.480 5.494 -0.014 
0.0000 5.317 0.06 0.00 0.00 
0.4947 5.143 5.153 -0.010 0.04 47.88 265.56 

5.144 5. 153 -0.009 
0.0053 4 . 742 0.01 ·o. 52 
0.0029 4.640 4.641 -0.001 0.01 0.28 
0.0000 4.615 0.06 0.00 
0.0007 4.396 4.425 -0.029 0 :~02 ·o. 01 
0.0003 4.339 0 .:02 0. 02 
0.0027 4.200 4.180 0.020 0.: 11 .o. 27 

DETECTOR CALIBRATION 
Energy(MEV) = 4.052 + (0 .0047)*Channel 

Energy range (MeV): 4.052 TO 6.459 
Efficiency= 0.1803 CPM/DPM 

Item 
Raw spectrum 
Smoothed 

TOTAL COUNT DATA : 

Total 
48986.0 
48986.0 

% Recovery 
100.000 
100.000 

2.86 
26.25 
0.00 
0.65 
0 .14 
1. 91 

0.109E-04 
0.837E-05 
O.OOOE+OO 
0.120E-03 
0.120E-03 
0.129E-05 
0.118E-04 
0.000[+00 
0.291E -06 
0.615E-07 
0.861[-06 

- -- · • - ~ .,. • '"''"'r- rr.or,n~P.N'J'S CHEMICAL 'l'fOIN'.)LOGJST/CHEMIST THAT 



- Composite fit 
Residuals 

WHC-SD-WM-DP-044 
REV 1 

48392.7 
593.3 

98.789 
1.211 

Analyzed by: -~-----

BEST AVAILABLE COPY 
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. 
~ SPECTRUM SD8243.SPC 

1 LE~END: .RAW= .... MODELED PEAKS= 1,2, .. , ETC 10336.0 

9 
8 
8 
8 
6 
6 
6 
6 
6 
5 
5 
5 

.4 

........... . 4 

WHC-SO-WM- OP-044 
REV 1 

,·) ,~c· .. , ,...,M .. . .. . ,·-. .--· 
.:.n ... -..._) & J'""\ U;\. ; ~ ,:_, ii· ·! i · .r· ., u.-.... J 'ti. ~•-- ........... 

t t t t t t t f f f t f f f t t t f • f t f t t t t f f f f f t t t t t t t f t t t f t t t t I t • • t t t t 4 
..................................................................... 4 
............... . 4 

2 
.. 2 
... 2 
2 

. 1 

.......... I 

................... . ................. 1 .. . 
f I f f I f I f f I I I f f I f I I I I I I I f I t t t I I t I I I I I I I I t I I I I I t • I I I I I I I I I I I I I I I O I I O J 
. . . . . . . . . . . . . . . . . . . . . . . . . 1 
.1. 

l·-.. t..-. 

1..~· \ . •. · 
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Raw Data Dump for AEA Spectrum: 
l 0. 0. 0. 0. 

11 0. 0. o. 5. 
21 7. 7. 2. 4. 
31 10. 3. 4. 3. 
41 3. o. 1. 2. 
51 2. 2. 2. 4. 
61 3. 3. 0. 2. 
71 3. 2. 3. 2. 
81 2. 5. 4. 3. 
91 2. 3. 3. 3. 

101 4. 4. 5. 8. 
111 2. 5. 5. 4. 
121 3. 5. 5. 9. -
131 3. 2. 7 . l. 
141 9. 7. 5. 8. 
151 2. 6. 7. 4. 
161 7. 2. 7. 8 . 
171 5. 7. 5. 4. 
181 7. 12. 11. 11. 
191 5. 8. 13. 6. 
201 13. 12. 17. 16. 
211 45. 41. 49. 67. 
221 294. 417. 451. 606. 
231 1794. 1874. 1948. 1944. 
241 249. 162. . 89. 50. 
251 6. 4. 4. 11. 
261 7. 9. 4. 3. 
271 5. 6. 5. 7 . 
281 5. 5. 5. 9. 
291 24. 23. 27. 37. 
301 76. 70. 89. 105. 
311 49. 34. 23. 15. 
321 4. 1. 8. 5. 
331 5. 13. 9. 10. 
341 28. 49. 52. 70. 
351 416. 467. 554. 623. 
361 1473. 1580. 1500. 1608. 
371 259. 152. 82. 35 . 
381 0. 0. 1. 0. 
391 0. o. o. o. 
401 0. 0. o. 0. 
411 0. o. 0. o. 
421 o. 1. 0. 1. 
431 0. o. 0. o. 
441 o. o. o. 0. 
451 o. o. 0. 0. 
461 0. 0. 0. 0. 
471 o. 1. 2. o. 
481 0. 1. 1. 0. 
491 0. 0. 0. 0. 
511 0. o. 

. ' 
\tilt-SO-WM- DP-044 

iEV 1 

SP:SD8243.SPC 
o. o. 

·:_ .. ) Cr, ..... - .. , , • 
I ,. • ..___ : }-~.\: I A ~ ' I " -
~,, - •• , II '\.Vh4 Lf.'" 1•- f_ ": ,:: . 

0 0 0 """· ........ . . . . 
1. 11. 5. 4. 8. 6. 
9. 10. 9. 5. 4. 3. 
1. 3. 7. 1. 4. 4. 
o. 2 •. 2. _ 4. 2. 2. 
4. 1. 1. 4. 3 . 6. 
3. 6. ~ o. 1. 2. 4. 
5. 6. , 4. . 5. 6. 3. 
0. 3. 3. 4. 3. 0. 
2. 2. 5. 6. 4 . 3 . 
5. 6. 4. 2. 7. 5. 
6. 7. 8. 7. 2. 6. 
7. 3. 5. 6. 7. 4. 
5 . 4. 4. 2. 2. 5 . 
8. 7. 3. 8. 6. 6. 
4. 2. 7. 2. 9 . 7. 
6. 12. 8 . 7. 8 . 5. 
6. 8. 7. 10. 5. 8. 

12. 7. 9. 12. 11. 4. 
14. 8. 6. 17. 20. 13. 
18. 27. 15. 26. 24. 26. 
81. 103. 121. 166. 196. 251. 

705. 840. 992 . . 1190. 1415. 1653. 
1685. 1390. 1122. 875. 616. 396. 

25. 14. 13. 11. 4. 4 . 
8. 4. 9. 7. 3. 12. 
8. 11. 6. 12. 17. 10. 
6. 3. 5. 6 . 2 . 7. 

10. 6. 11. 11. 11. 23. 
45. 34. 43. 48. 68 . 82. 
86. 115. 95. 90. 77 . 60. 
13. 7. 7. 3. 2. 2. 
4. 1. 5. 7. 7. 9. 

10. 19. 16. 19. 25. 18 . 
87. l 02. 149. 218 . 274 . 330. 

737. 821. 914. 1063. 1197. 1299. 
1533. 1306. 1019. 835. 597. 445. 

21. 6. 4. 2. 1. 1. 

0. 0 ·- o. 0. 0. 0. 
0. 0. 0. 0. 1. 0. 
0. l . 0. 2. o. 2. 
o. 0. 0. o. o. o. 
2. o. 0. 0. 1. o. 
1. 0. 1. I. 0. 0. 
o. 0. 0. 0. 0. 0. 
0. o. o. o. 0. 0. 
o. 2. 0. 0. o. 1. 
3. 0. 0. l. 1. 1. 
0. 0. o. o. 0. o. 
0. 0. 0. o. 0. o. 

, ...... ,--., ... 
\..,\..) t '' 
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WHC-SO-WM- DP-044 
REV 1 

f;).#C)M~ 

7-1:r- 95 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 
4 

Peak 
ID Isotope 
l Cm244 

Cm243 
2 Pu238 

Am241 
3 
4 Pu240 

DATA REDUCTION REPORT 

SAMPLE 
R-4106 -8681 

File ID : SD5575.SPC 

. . 
Counted on: 7/12/93 @20: 0 B· EST 1\\/AILABLE CQDV 
Detector/Geometry number: 5;: 1 · J-\..V/-'\ , '· c ~ 
Count time : • 30000. Se.c 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Init i al Final Initial Final 
1900.4 1942.8 369 . 249 369.249 24.000 17.003 12 . 000 7. l 88 
118. 7 119.6 310.270 310.270 24 .000 17.003 12 .000 5.90) 
13.8 13 . 2 274.292 274.292 16.000 6.413 8.000 0.827 
10.5 10.0 238.800 238.800 20.000 8. 724 10.000 1.849 

PEAK RESULTS 

AEA Peak Centroid Count Activity 
Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea 
0.9242 5.796 5.784 0.012 0.08 42.39 217.74 0 . 981E-04 

5. 786 5.784 0.002 
0.0604 5.499 5.512 -0.013 0.08 2.77 

5.480 5.512 -0.032 
0.0100 5.347 0.03 0.46 
0.0055 5. 144 5.184 -0.040 0.04 0.25 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0 .0046)*Channel 

Energy range (MeV} : 4.085 TO 6.440 
Effic i ency = 0.1947 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
22847.0 
22846.7 
22935.8 

-89.3 

% R_ecovery 
100.000 
Y9.999 

lQ0.389 
--0.391 

0. 134E-03 
19.75 0.890E-05 

0.682E-05 
2.35 0. 106E-05 
l. 30 0. 584E -06 

Analyzed by: ---------
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• SPECTRUM S05575.SPC 
1 LE6END: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

WHC-SD-WM- DP-044 
REV 1 

6659.8 

IC• r= c:,- ···. - i ' .. \, I I\J :, ' ,~ " ' l.>.:.-,u- ~ r ·ull-'\ ~ /'i. ., ,! ,I I ,.- ·. ,r , -, . -~J. .. ~- ..... c \ll)_J - { .• )·t ..,,, 

4 
4 
4 
4 
3 
3 
3 
3 

2 
.2 
... 2 
.. 2 
. 
l 
... 1 
. . . . . . . . . . 1 
•.•...••.•............•....•. I .... 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • . . . • . • . . • • . . . . . . . . . . . . . ' ... : ... . ' ... ' ' . 1 ' 
••• • •••••••••••• • ••••••••••••••••• • ••••••.• , .•••••••...... . .... . .. . .. I 
. . . . . . • . . . . . . . . . . . . . . . . . . . l 
... 1 
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.. - . . . 
• 

·' 

Raw Data Dump for AEA Spectrum: 
1 0. o. o. o. 

11 o. 0. 0. l. 
21 o. o. o. 2. 
31 o. o. 0. o. 
41 o. 0. 0. 0. 
51 0. o. 0. 0. 
61 0. 0. 0. 3. 
71 0. 0. 2. 0. 
81 3. 1. 0. 1. 
91 l. l. o. 0. 

101 l. 1. 0. o. 
111 0. l. 2. 1. 
121 0. o. 1. 0. -
131 0. 2. 2. 0. 
141 0. 2. 0. 1. 
151 o. 0. o. 3. 
161 2. 0. 0. 0. 
171 2. 3. 1. o. 
181 0. 0. 6. 1. 
191 3. 1. 0. l. 
201 o. 1. 0. 0. 
211 o. o. 2. 2. 
221 1. 5. 6. 5. 
231 7. 5. 6. 4. 
241 3. 4. 7. 4. 
251 5. 3. 3. 3. 
261 2. 4. 7. 5. 
271 11. 10. 14. 13. 
281 4. 6. 10. 12. 
291 17. 24. 16. 19. 
301 36. 44. 49. 76. 
311 75. 63. 50. 50. 
321 23. 12. 8. 16. 
331 22. 19. 15. 18. 
341 54. 63. 53. 70. 
351 220. 268. 274. 355. 
361 752. 832. 861. 933. 
371 945. 871. 792. 709. 
381 114. 71. 46. 39. 
391 2. o. o. o. 
401 0. 0. o. 0. 
411 o. o. o. 1. 
421 2. 0. o. 0. 
431 o. 0. o. 1. 
441 1. 1. o. 1. 
451 0. 0. 0. o. 
461 0. 0. 0. 0. 
471 0. 0. 1. 0. 
481 o. 1. 0. 1. 
491 2. 1. 1. o. 
511 0. 0. 

- - -- lfH c---s D-- -1f~f::-rr-p-:.-1r4 4 
REV .1 

SP:SD5575.SPC 
,~Es ~,,:- A:\fAfU .,-, : .. r ·~o ..... •-- ' Iii .I""'\ ,. • ... , ,. • ., t ,· ., ., , ~"-·· ; ....... \_,,, ~ : 

o. 0. o. 0. 0. 0. 
0. l. 0. 2. 0. l. 
3. 0. o. 0. 1. o. 
0. 1. o. 1. 0. 0. 
1. l. 0. 0. 0. 0. 
0. o. I. 

. 
1. 0. I. 

0. 0. 0. l. 2. 2, 
0. o. 2. . 0. I. 0. 
o. 0. 0. I. 0. 0. 
0. 0. l. 0. 0. I . 
0. 2. 0. ]. 0. o. 
2. 0. I. I. I. I. 
0. 2. 0. 0. 0. l. 
o. 0. 2. 0. 0. 0. 
o. 0. 2. 2. 0. 1. 
l. o. o. 0. o. 1. 
1. 1. 2. 1. 1. 0. 
0. 0. o. 2. 1. o. 
0. 0. 0. 1. 2. o. 
l. l. 3. 1. 2. 4. 
4. 3. 1. 1. l. 3. 
o. 5. 0. 5. 1. l. 
1. 5. 3. 5. 6. 7. 
6. 9. 9. 7. 10. 9. 
5. 3. 3. 2. 6. 2. 
4. 4. 2. 8. 9. 3. 
9. 9. 8. 5. 7. 7. 
8. 3. 10 . 9. 6. 4. 

10. 11. 10. 4. 7. 15. 
22. 24. 27. 28. 27. 37. 
48. 72. 68 . 69. 62, 56. 
41. 41. 39. 29 . 28 . 19 . 
17. 19. II. 7. I 9. I 7. 
18. 28. 34. 32. 41. 28. 
7 l. 100. 103. 132. 147. 168. 

393. 450. 497. 576. 660. 726. 
991. 1048. 1049. 1037. 102 l. 980. 
597. 471. 367. 2_66. 215. 133. 
16. 6. 6. 2. 1. o. 
o. 0. 0. . 0. 0. o. 
o. 1. 0. : 0. o. 0. 
0. 0. o. 0. 0. 1. 
0. 1. 1. 2. 0. 0. 
1. 0. o. o. 0. 0. 
0. 0. 1. 0. 1. 0. 
1. 0. o. 0. 0. 0. 
o. 0. 0. 1. 1. 0. 
0. 0. 0. 1. 1. 0. 
1. 0. 2. 3. 0. 0. 
o. 2. 1. 0. 2. 1. 

219 



. . . ... WHC-SD-WM- DP-044 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

DATA REDUCTION REPORT 

SAMPLE 
R4107-8781 PU/VOGEL 

File ID: SD5573.SPC 
+ 

Counted on: 7/12/93 @18: 0 BEs··r AVAlLAEtLE COP\ 
Detector/Geometry number: 5/ 1· 

Peak 
ID 
I 
2 
3 

Peak 
ID Isotope 
l Cm244 

Cm243 
2 Pu238 

Am241 
3 Pu239 

Pu240 

Count time: 1000. Sec 

Peak height 
Init i al Final 

89.4 90.5 
66 . 9 65.3 

422 . 7 431.0 

PEAK ANALYSIS 

Peak center 
Initial Final 

368-. 579 368.579 
309.709 309 . 709 
235.955 235.955 

PEAK RESULTS 

FWHM 
Initial Final 
24 .000 17 .09) 
24 .000 16 .455 
24.000 )6 . 214 

AEA Peak Centroid Count 
Fract . Obs. Diff. FWHM Rate c/m 

Tau 
Initial 
12.000 
12.000 
l?. . 000 

Final 
9.267 
7.090 
8 . 279 

Activity 
d/m uCi/ea Exp. 

0 .1549 5.796 5.781 0.015 0.08 56 . 37 289.52 0.130(-03 
5.786 5.781 0.005 

0 .1154 5.499 5.510 -0.011 0.08 42.00 299.57 
5.480 5.510 -0.030 

0.7296 5.143 5.171 -0.028 0. 07 265.42 1363.24 
5.144 5. 171 -0.027 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0.0046)*Channel 

Energy range (MeV): 4.085 TO 6.440 
Efficiency= 0.1947 CPM/OPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
6141.0 
6141.0 
6063 . 1 

7] .9 

% Recovery 
100.000 
10.0. 000 
98.732 
1.268 

0.179[-03 
0.135(-03 
0.103(-03 
0.614[-03 
0.614£-03 

Analyzed by: _______ _ 
VR 
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I 

' 
1 LEGEND: 

3 
... . 3 

~ 

SPECTRUM S05573.SPC 
RAW s •••• MODELED PEAKS= 1,2, .. , ETC 

WHC-SD-WM-DP·044 
KEV t 

............... . 3 

1629.6 

............................................... 3 . 

. . . . . • . . . • • . . . . . • . . . • . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

................................... . 3 

..... . 3 

.2 

.... . 2 

......... 2 

...... 2 
2 

1 
.... 1 . 
. . . . . . . . . . . . l 
........•.. I 
.•. 1 
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• 

Raw Data Dump for AEA Spectrum: 
l o. 0. o. o. 

11 0. 0. o. l. 
21 0. o. o. 0. 
31 0. 0. 0. 0. 
41 o. o. 0. 0. 
51 o. 0. o. 0. 
61 o. 0. 0. o. 
71 0. o. 0. o. 
81 l. 0. 0. 0. 
91 1. 1. 0. 0. 

101 0. o. 0. 0. 
111 0. o. o. 0. 
121 0. 0. 1. 0.-
131 o. 3. 0. 2. 
141 2. 0. 0. 1. 
151 o. 0. 3. 2. 
161 1. 3. o. 1. 
171 2. 0. 1. o. 
181 2. I. 2. l. 
191 4. 3. 1. 3. 
201 5. 5. 5. 5. 
211 10. 15. 10. 24. 
221 82. 81. 86. 102. 
231 221. 242. 231. 262. 
241 155. 125. 88. 85. 
251 2. 5. 3. 3. 
261 2. I. 3. l. 
271 0. 0. 0. 2. 
281 2. o. l. 2. 
291 11. 3. 13. 14. 
301 20. 26. 25. 29. 
311 32. 23. 25. 23. 
321 4. 3. 3. 1. 
331 0. 0. 0. l. 
341 2. 1. l. o. 
351 7. 6. 12. 15. 
361 34. 38. 54. 57. 
371 40. 43. 35. 27. 
381 6. 3. 3. o. 
391 o. 0. o. 0. 
401 0. o. 0. o. 
411 0. 0. 0. o. 
421 o. o. 0. 0. 
431 o. 0. o. 0. 
441 0. 0. o. 0. 
451 o. o. 0. 0. 
461 0. 0. 0. 0. 
471 o. o. o. o. 
481 o. o. o. o. 
491 0. 0. o. o. 
511 o. 0. 

WKC-SD-WM- DP-044 
REV 1 

SP:SD5573.SPC 
1c:s·r AVAILAP'. l! r:· co~:>. ·- '- .. " •·•"- ' . 

o. o. 0. 0. o. o. 
0. o. 0. o. l. o. 
o. o. 0. 0. 0. 0. 
0. ~). 0. . o. 0. o. 
0. 0. 0. 0. 0. 0. 
o. l. 0. o. o. o. 
o. o. 0. 0. 0. 0. 
o. o. 0. o. 0. o. 
0. 0. 2. 1. o. o. 
0. 0. 0. o. 0. 0. 
l. o. 0. 1. 0. o. 
l. ·l. 0. 0. 0. 1. 
0. 0. 1. 0. 0. 0. 
0. 0. 0. 0 . 0. 1. 
2. 0. 1. o. 0. 0. 
1. 2. 2. 0. 0. I. 
3. 1. 0. 1. 3. 1. 
2. 2. 1. 3. 1. 1. 
1. 3. 2. 5. 1. 2. 
2. 2. 2. 1. 4. 5. 
3. 10. 5. 7. 11. 11. 

17. 22. 20. 45. 47. 48. 
113. 115. 142. 167. 167. 225. 
206. 209. 221. 217. 190. 164. 
56. 33. 16. 17. 13. 14. 
2. l. 1. 3. o. 0. 
0. l. l. o. 2. 0. 
2. l. l. 2. 2. l. 
2. 3. 2. 6. 2. 2. 

10. 17. 15. 14. 24. 16. 
38. 33. 35. 36. 36. 47. 
20. 21. 13. 12. 6. 9. 
2. 0. 1. 1. 0. ). 

0. 0. 1. 1. 1. 0. 
3. 7. 7. 4. 6. 4. 

25. 25. 22. 22. 24 . 27. 
49. 40. 51. 47. 51. 42. 
26. 19. 12. 14. 10. 4. 
o. 2_. 0. 0. o. 0. 
0. 1. 0. 0. 0. o. 
o. o. o. o. 0. 0. 
o. 0. 0. 0. 0. 0. 
o. o. o. 0. 0. 0. 
o. o. 0. o. o. 0. 
o. o. o. 0. o. o. 
0. o. o. 0. o. o. 
0. 0. 0. o. 0. 0. 
o. o. o. o. o. 0. 
o. o. o. o. 0. o. 
0. o. 0. 0. o. 0. 
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-;., KC---s o~ M--o P-04'4 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
l Cm244 

Cm243_ 
2 Pu238 

Am241 
3 Pu239 

Pu240 

DATA REDUCTION REPORT 

SAMPLE 
R4107-8781 PU/VOGEL 

File ID: S05574.SPC 

Counted on: 7/12/93 @19: O 
Detector/Geometry number: s; -1 
Count time: 3000 . Sec 

Peak height 
Initial Final 
271.9 278.4 
206.4 207.3 

1267.8 1274.0 

PEAK ANALYSIS 

Peak center 
Initial Final 

368.657 368.657 
310.116 310.116 
236.013 236.013 

PEAK RESULTS 

FWHM 
Initial Final 
24.000 17.360 
24.000 15.565 
24 .000 17.085 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 

Tau 
Initial 
12.000 
12.000 
12.000 

Final 
8.343 
7.445 
8.420 

Activity 
d/m uCi/ea 

0 .1603 5.796 5.781 0.015 0.08 59.43 305.25 0.138E-03 
5.786 5.781 0.005 

0.1145 5.499 5.512 -0.013 0.07 42.44 302. 77 
5.480 5.512 -0.032 

0.7253 5.143 5.171 -0.028 0.08 268.93 1381 . 27 
5.144 5. 171 -0.027 

DETECTOR CALIBRATION 
Energy(MEV) = 4.085 + (0.0046)*Channel 

Energy range (MeV) : 4.085 TO 6.440 
Efficiency= 0.1947 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA : 

Total 
18688.0 
18688.0 
18540 . 5 

147.5 

% Recovery 
100.000 
!00.000 
99.211 
0.789 

0.188[-03 
0.136[-03 
0.104( -03 
0.622[ -0 3 
0.622[ -03 

Analyzed by: _______ _ 
VR 
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~ SPECTRUM S05574.SPC 
l LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

.3 
3 

................ 3 . 

~--r--s--o-ITM7~·­
R EV .1 

4833.3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
••••I • I I•• I I I • I I I • • I I • I I I I I ••I I I• I I I I 3 
....... 3 

.2 
I I I I • 2 
.......... 2 
•.•.•• 2 
2 

. 1 

..... 1 

............. 1 

..... . ...... l 

... . 1 

,. 
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--------,-- ---- ---
.. 

WHC- SD-WM- DP-044 
REV 1 

BEST AVAILABLE COPY 
Raw Data Dump for AEA Spectrum: SP:SD5574.SPC 

1 0. 0. o. 0. 0. 0. o. 0. 0. 0. 
11 0. 0. 0. o. 1. 1. 0. 0. 0. 0. 
21 o. 0. 0. o. I. 0. 1. 1. 0. 0. 
31 I. 1. I. o. 0. 0. 0. 0 . o. 0. 
41 1. 0. 1. 0. 0. 0. l. 0. 0. 0. 
51 0. 2. o. 0. 0. l. 0. 0. 1. 0. 
61 0. o. 0. 0. 2. l. 0. 0. l. 0. 
71 0. I. 0. 0. 0. I. 0. 1. 0. l. 
81 1. 2. o. 1. 0. 1. 0. 0. 0. 1. 
91 I. 0. 0. 1. 1. 0. 3. 1. 0. l. 

101 0. 0. o. 2. I. 2. 0. 0. 0. o. 
111 3. o. 2. 2. I. 1. 2. 0. o. 3. 
121 o. o. o. 2. 1. 1. 2. 0. 3. 3. 
131 4. 0. l. 7. - 0. 0. 3. 2. l. l. 
141 1. 2. 4. 2. -. 3. 0. I. 2. 2. 1. 
151 2. o. 2. 3. 4. 3. 2. 2. 4. 3. 
161 5. 2. l. 5. 3. 2. 4. 3. 6. 6. 
171 3. 3. 2. 6. 3. 5. 7. 2. 4. 12. 
181 4. 5. 6. 5. 4. 2. 16. 5. 5. 8. 
191 6. 6. 4. 9. 6. 4. 7. 8. 9. 12. 
201 13. 10. 18. 16. 15. 15. 18. 27. 22. 16. 
211 27. 38. 38. 67. 67. 79. 109. 130. 146. 167. 
221 219. 234. 315. 287. 342. 405. 457. 524. 568 . 600. 
231 655. 667. 655. 700. 672. 706. 653. 638 . 568. 457. 
241 424. 341. 279. 262. 170. 143. 111. 55. 43. 40. 
251 19. 6. 9. 4. 3. 1. 2. 2. 1. 3. 
261 I. 0. 3. 0. 2. 2. 0. 2. 1. 0. 
271 1. 1. 0. 0. 0. I. 2. 2. 3. 6. 
281 3. 6. 6. 3. 6. 6. 9. 7. 10. 13 . 
291 13. 12. 31. 29. 35. 34. 40. 49 . 55. 67. 
301 66. 75. 93. 105. 99. 106. 116. 101. 119. 113. 
311 107. 113. 82. 82. 62. 51. 40. 42. 21. 26. 
321 9. 9. 9. 3. 2. 3. 4. 3. 1. 6. 
331 l. 3. 3. 2. 2. 6. 3. 3. 0. 9. 
341 2. 8. 7. 10. 9. 8. 18. 11. 12. 23. 
351 32. 39. 42. 58. 65. 55. 73. 79. 109. 114. 
361 113. 116. 146. 148. 137. 145. 147. 152. 144. 129. 
371 139. 126. 99. 93. 70. 63. 52. 27. 23. 19. 
381 12. 10. 4. 2. 3. I. I. . I. 0. 0. 
391 0. 0. o. 0. 0. 0. 0. 0. 0. 0. 
401 0. 0. o. 0. 0. o-. o. o. 0. o. 
411 0. 0. 0. 0. o. 0. 0 .. 0. 0. 0. 
421 0. 0. 0. 0. 0. o. 1. o. 0. 0. 
431 0. I. 0. 0. o. 0. 0. 0. 0. 0. 
441 0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
461 o. 0. I. 0. 0. 0. 0. 0. 0. 0. 
471 0. 0. 0. 0. 0. 0. 1. 0. 0 . 0. 
481 0. 0. I. 0. I. I. 0. 0. 0 . 0. 
491 0. 0. 0. 0. 0. 0. 0. 0. 0 . 0. 
511 0. 0. 22S 



WHC- SO-WM-DP-044 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R4107-8881 PU/VOGEL 

File ID: SD4655.SPC 
BEST AVAILABLE COP't 

Peak 
ID 

l 
2 
3 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Pu239 

Pu240 

Counted on: 7/12/93 @19: 0 
Detector/Geometry number: 4/ 1 
Count time: 3000. Sec 

Peak height 
Initial Final 
247.9 243.4 
192 .1 188. 6 

1229.8 1206.2 

PEAK ANALYSIS 

Peak center 
Init i al Final 

362 ;317 362.317 
304.236 304.236 
230.395 230.395 

PEAK RESULTS 

AEA Peak Centroid 

FWHM 
Initial Final 
16.000 6.543 
16.000 6.722 
20.000 7.046 

Count 
Obs. Di ff. FWHM Rate c/m 

Tau 
Initial 
8.000 
8.000 

10.000 

Final 
3. 295 
3.561 
4.950 

Activity 
d/m uCi/ea Fract. Exp. 

0.1574 5.756 5.764 -0.008 0.03 36 . 33 243. 11 0.112[ -03 
0.1207 5.499 5.497 0.002 0.03 27.86 258 .98 

5.480 5.497 -0 .017 
0.7220 5.143 5.157 -0.014 0.03 166 .66 1115. 51 

5.144 5.157 -0.013 

DETECTOR CALIBRATION 
Energy(MEV) = 4.097 + (0.0046)*Channel 

Energy range (MeV): 4. 097 TO 6.453 
Efficiency= 0.1494 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
11658. 0 
11658.0 
ll-!:i42. 0 

116.0 

% Recovery 
100.000 
100.000 
99.005 
0.995 

0.117[ -03 
0.894[ -0~ 
0.502[-0J 
0.502[ -03 

Analyzed by: ,-:-:---------­
VR 
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- · SPECTRUM SD4655.SPC 
1 LE~END: ~W = .... MODELED PEAKS= 1,2, .. , ETC 

·-- -- - - ­-- - - - --

WHC-SO-WM-DP-044 
iEV 1 

4275.0 

BEST AVAILABLE COPY 

3 
.. . 3 
..................... 3 . 
. . • . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 3 . 
. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 3 
• 3 . . 

2 
.. 2 
......•. 2 
...... 2 

I 1 
.. 1 
..... . .. 1 
........... 1 
.1 
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'' ' r • 

-. . 
• ··- V-K-c-~ S O-:Jllt~1rr::;u-r4 . ,, 

11 

KEV l 

BES'T AVA\t.AE-LE COP\ . 
Raw Data Dump for AEA Spectrum: SP:SD4655.SPC 

I 0. 0. o. o. 0. o. 0. o. 0. 1 . 
11 0. o. o. 0. o. 0. o. 0. 0 . 0. 
21 0. 0. 0. 1. o. 1. 1. 0. 0. 0. 
31 0. o. 0. o. 0. o. o. 0. o .. 0. 
41 o. 0. 0. 0. I. ·1. o. - o. I. 0. 
51 0. 0. 1. 0. o. 0. 0. 0. 0. 0. 
61 0. 0. o. 0. 0. 0. 0. 0. 0 . 0. 
71 0. 0. 0. 0. 0. ·o. 0. 0. 0. 0. 
81 0. 0. 1. 0. 0. 0. 0. 1. 0. 0. 
91 0. 0. 0. o. 0. 0. 2. 0. 0. 0. 

101 0. 0. 0. o. 0. o. 0. 0. 1. 0. 
111 0. 0. o. o. 0. 1. 0. 0. 0. o. 
121 1. 0. l. 0 . . 0. l. 0. 0 . 0. 1. 
131 o. 0. 0. 0. 0. o. 2. o. 0. o. 
141 o. 0. 1. 0. o. 1. o. 0. 2. 0. 
151 o. o. 0. 0. 0. 0. l. o. o. 0. 
161 0. o. 1. 0. 0. 2. 0. 1. 0. 0. 
171 o. o. 2. 1. 1. 0. 1. 0. 0. 0. 
181 0. 0. 0. o. o. 1. 0. 0. o. 4. 
191 3. 2. l. 2. 4. 1. 3. 2. 1. 4. 
201 2. 2. 6. 6. 9. 8. 8. 13. 10. 12. 
211 25. 29. 36. 50. 77. 80. 107. 135. 149. 184. 
221 225. 247 . 302. 351. 453. 549. 700. 730. 791. 834 . 
231 748. 565. 430. 274. 151. 60. 30. 15 . 2 . 0. 
241 o. o. 1. 0. 0. 0. 0. 0. 0. o. 
251 0. 0. l. o. 0. 1. 0. l. 1. 0 . 
261 1. o. 1. o. 0. l. 2. 0. l. 0 . 
271 o. 0. o. 0. 2. I. 1. 6. J. I. 
281 1. 1. 1. 8. 4. 3. 8. 10 . I I . 12 . 
291 31. 18. 43. 60 . 71. 54. 54 . 55 . 64 . 60 . 
301 92 . 125. 120. 143. 114. 86. 62 . 31. 16. 5. 
311 4. 0. 0. 0. 0. 1. 0. 0. 0. 0 . 
321 0. 0. 1. 0. o. 0. . 1. 0. 1. 1. 
331 0. o. 1. o. 1. 0. 1. 4. 1. 3. 
341 4. 3. 8. 11. 15 . 15. 21. 32. 46. 52. 
351 58. 60. 62. 60 . 60. 75. 69. 93. 128. 144 . 
361 181. 165. 138. 144 . 71. 39. 20. 6. 2. 1. 
371 0. o. o. 0. 0. 0. 0. 0. o. 0. 
381 o. o. o. o. o. -0. 0. .. o. 0. 0. 
391 0. 0. 0. o. 0. -0. 0. 0. 0. 0. 
401 o. o. o. 0. o. 0. o. 0. 0. 0. 
411 o. o. 0. o. 0. -0. 0. 0. 0. 1. 
421 0. 0. o. o. 0. o. 0. o. 0. o. 
431 o. o. o. 0. 0. 0. o. o. o. o. 
441 o. 0. o. o. o. o. 0. o. 0. o. 
451 0. 0. 0. 0. 0. 0. o. 0. 0. 0. 
461 0. 0. o. o. 0. 0. 0. 0. 0. o. 
471 o. o. 0. o. o. 0. 0. 1. 0. 0. 
481 0. o. 0. 0. 0. o. 0. 0 . 0 . 0. 
491 0. 0. o. o. 0. 0. 0 . 0. 0 . 0 . 
511 0. 0. 228 



,. WHC- SO-WM- DP-044 
iEV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 Pu239 

Pu240 

DATA REDUCTION REPORT 

SAMPLE 
R4107-8881 PU/VOGEL 

File ID: S04654.SPC 
BEST AVAILABLE COP'{ 

Counted on: 7/12/93 @18: O 
Detector/Geometry number: 4/ I 
Count time: - 1000. Sec 

Peak height 
Initial Final 

80 . 1 78.5 
56.7 56.3 

421.9 402.4 

PEAK ANALYSIS 

Peak center 
Initial Final 

362.384 362.384 
304.173 304.173 
230.451 230.451 

PEAK RESULTS 

FWHM 
Initial Final 
16.000 6.532 
16.000 6.880 
20.000 8.391 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 

Tau 
Initial 
8.000 
8.000 

10.000 

Final 
3.230 
3.425 

12.862 

Activity 
d/m uCi/ea 

0 .1548 5.756 5.764 -0.008 0.03 35.36 241.50 0.109[-03 
0.1124 5.499 5.497 0.002 0.03 25.69 238.81 

5.480 5.497 -0.017 
0.7328 5.143 5.158 -0.015 0.04 167.42 1120.58 

5.144 5.158 -0.014 

DETECTOR CALIBRATION 
Energy(MEV) = 4.097 + (0.0046)*Channel 

Energy range (MeV): 4.097 TO 6. 453 
Efficiency= 0.1494 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
3938.0 
3938.0 
3607.7 
1_30.3 

% Recovery 
100.000 
100.000 
96.691 
3.308 

0.108E-03 
0.824[-04 
0.505[-03 
0.505£ -03 

Analyzed by: e-=--------­
VR 

--
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•, • I I • .- -. 
1 LEGEND": s~l~T~UM SD4654. sPc - •••• MODELED PEAKS= 1,2, .. , ETC 

3 ... 

W H C :-So~ ---.---- ---- -
WM-OP-044 

REV 1 

1466.5 

. . . . . . . . . . . . . 3 . . . . . . . . . . . .. 

. 3 . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . 3 ........ . 
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2 
•• 2 
...... . 2 
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1 
.. 1 
........ l 

· l 
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't l I • . , .. ~ • - ---- ---·---- ------ - . ,., 
" vec~so-wM-DP-044 

REV 1 

nEs-r AVAILAEJ f: COP't b ..... ~ , •"•, ... 

Raw Data Dump for AEA Spectrum: SP:SD4654.SPC 
1 0. o. 0. 0. 0. 0. o. 0. o. 0. 

11 0. o. o. 0. 0. 0. o. 0. 0. 0. 
21 0. 1. o. 0. 0. 0. o. 0. 0. 0. 
31 o. 0. o. 0. 0. 0. 0. 0. 0. 0. 
41 0. 1. o. o. 0. ·o. 0. 0. 0. 0. 
51 o. 0. 0. 0. 0. o. 0. 0. 0. 0. 
61 0. 0. 0. 0. 0. 0. 0. o. 0. 0. 
71 o. o. o. 0. 0. 0. 0. o. 0. 0. 
81 0. o. o. 0. 0. I. 0. 0. 0. 0. 
91 o. 0. 0. 0. 0. 0. 0. 0. o. o. 

101 0. 0. 0. o. o. 0. 0. 0. o. 0. 
111 1. 0. 0. 0. 1. o. 0. 0. 0. o. 
121 o. 0. 0. 0. · 0. 0. o. o. 0. 0. 
131 o. 0. 0. 0 . . . o. 0. 0. 0. o. 0. 
141 0. 0. o. o. 0. o. 0. 0. 0. o. 
151 0. o. 0. 0. o. 0. o. o. 0. o. 
161 0. 1. 0. 0. 0. 1. 0. 0. l. 0. 
171 o. o. 0. 0. 0. 1. 0. 0. 0. 0. 
181 o. 1. o. 1. 0. o. 0. o. o. 0. 
191 0. 0. o. 3. l. 0. 1. 0. l. 0. 
201 0. 2. 1. 3. 1. 3. 5. 4. 5. 4. 
211 1. 10. 11. 19. 30. 33. 37. 54. 53. 63. 
221 79. 98. 94. 123. 145. 190. 234. 251. 280. 272. 
231 265. 206. 146. 92. 51. 37. 10. 0. 2. 0. 
241 0. o. 0. 0. 0. 0. 0. 0. 0. o. 
251 0. 0. o. 0. 0. 0. 0. 0. J. 0. 
261 o. 0. 1. 2. 0. 0. 0. 0. 0. o. 
271 o. 1. 0. o. 0. 0. 0. 0. 0. I. 
281 o. o. 0. 1. I. I. 5. 2. 6. 8. 
291 5. 10. 19. 19. 25. ) l. 9. 19. 20. 22. 
301 23. 40. 43. 34. 29. 32 . )6. l J. 5. 2. 
311 0. 0. 0. o. J. 0. o. 0. 0. 0. 
321 0. o. 0. 0. 0. 0. 0. 0. 0. I. 
331 o. o. 0. 0. 0. 1. o. o. 1. o. 
341 0. 2. 4. 2. 6. 3. 6. 10. 12. 21. 
351 25. 24. 11. 21. 21. 21. 25. 29. 33. 52. 
361 58. 53. 52. 36. 26. 17. 3. 5. 0. o. 
371 o. o. o. o. 0. 0. o. 0. o. 0. 
381 0. o. o. 0. 0. 0. o. . 0. 0. o. 
391 o. 0. o. o. 0. 0. o. 0. 0. 0. 
401 o. 0. 0. o. 0. 0. o. o. 0. o. 
411 o. 0. o. o. 0. 0. o. 0. o. 0. 
421 0. 0. 0. o. 0. 0. o. 0. o. 0. 
431 0. o. 0. 0. o. 0. 0. 0. o. 0. 
441 o. o. o. o. o. 0. 0. o. o. 0. 
451 0. 0. o. o. 0. 0. 0. 0. 0. 0. 
461 0. 0. 0. 0. 0. 0. 0. 0. 0. o. 
471 o. o. 0. o. o. o. 0. 0. 0. 0. 
481 0. 0. 1. 0. 0. 0. 0. 0. 0 . 0. 
491 o. 0. 0. 0. o. 0. 0. 0. 0 . 0. 
511 o. 0. 231 



COUNTS CNT TIME 

243204 5 
243913 5 
244771 5 
243758 5 
243766 5 
243637 5 
243514 5 
243765 5 
243849 5 
244044 5 

-·------ ----· ·---
WHC-S0-WM- DP-044 

iEV 1 

BEST AVAILA81LE COP\ 

C/M co1Nc conn conn CIM GEOM 

48631 307 48938 0.4.987 
48773 309 49082 0.5002 
48944 311 49256 0.5020 
48742 309 49050 0.4999 
48743 309 49052 0.4999 
48717 309 49026 0.4996 
48693 308 49001 0.4994 
48743 309 49052 0.4999 
48760 309 49069 0.5001 
48799 310 49108 0.5005 

• 



COUNTS CNT TIME 

242703 5 
243638 5 
243386 5 
243764 5 
244275 5 
244108 5 
244275 5 
243645 5 
243015 5 
244057 5 
243516 5 
243510 5 
243627 5 
243690 5 
243901 5 
244466 5 

WKC-SO-WM-DP-044 
- - - - -a-EV -1--

BEs·r AVA1LABLE COP\ 

C/M 

48531 
48718 
48667 
48743 
48845 
48812 
48845 
48719 
48593 
48801 
48693 
48692 
48715 
48728 
48770 
48883 

> '' >9S 1 :if, ; · 

co1Nc conn 

306 
309 
308 
309 
310 
310 
310 
30.9 
307 
310 
308 
308 
309 
309 
309 
311 

CORR C/M GEOM 

48837 0.4977 
49026 0.4996 
48975 0.4991 
49052 0.4999 
49155 0.500.9 
49121 0.5006 
49155 0.5009 
49028 0.49.96 
48900 0.4983 
49111 0.5005 
49001 0.4994 
49000 0.4994 
49024 0.4996 
49037 0.4997 
49079 0.5002 
49194 0.5013 
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COUNTS CNT TIME 

242920 5 
242932 5 
242052 5 
243038 5 
242907 5 
242795 5 
243214 5 
243707 5 
242647 5 
241653 5 

. . 
-------------K H C ~WM - DP-iff4 ·• 

REV 1 

BEST AVAILABLE COPY 

APC GEOMETRY STD ·5016 (83- i 7) 
COUNTED ON APC '#.3; ::_;:::\ •.· ·. 
, STD VALUE:,:.,,:::: <iiB.53():::: jJ)/.;/ : :. ;. 

· TIME ZERO: \,,.'( 01/29/90 
': .··. •· iJKG· ·•··•· 9 

.· TODAY'S ;A TE: :: ;· 08/~ 9/92 , 
,; DECAY CORR;N:\/.\;-: 2:554 °'.' YEARS ··.· 

. . .. •:?: :;- ,• . •,; •· 

NE·vvsto vALuf ' :.:.:.:.i1st21.:.:, <, ... ·••.:.:.::.·· ·: . . . . , :-:.::. 

C/M COINCCORR 

48575 307 
48577 307 
48401 305 
48599 307 
48572 307 
48550 306 
48634 307 
48732 309 
48520 306 
48322 304 

CORR C/M 

48882 
48884 
48706 
48906 
48879 
48856 
48941 
49041 
48826 
48625 

GEOM 

0.4981 
0.4982 
0.4964 
0.4984 
0.4981 
0.4979 
0.4988 
0.4998 
0.4976 
0.4955 

. AVG ·, .. ··... AVG 

\ 48855 : 0.4979 
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.... 

- --- --r--- - - ·--

WHC-:SO-WM-DP-044 
REV 1 

DET I l 2 3 4 5 6 7 8 JUPITER I I 

DATE Am /3',7 3t'3 P,~'j -~q 2t:·~ _:,,~✓· 'f /~ 

?'9-9.3 Cm /(,y/ .~}/ ) :":j{,•7 3?7 37i' _:J',,7t " / ~ 
.;\:;:;~{i;:~:'Atkfi:~:ii,%:1:i i!;.k! ti:,;j :~::£;:; ;~;ii&f'i~;;: §~;ij;~,,;x :i;:;;~, js~~:;; r~;;;:~.,;::iC i~t;::4+ii fd41~s·:.· ,;::t~ :~;,4 :;; ·:',:;:::i :~:J:,=;; ,:::I1t; :=:; ,:::;,:;= i i:; ;: :::,,.:::1 •;·: c1 ' 

SCT/SHIFT Np -t1.. i:5l r , "/.-r 1~~- \ ,--;-1 ,j·v 
~)J!_, / v!-· C.• Pu ,' ,o ·.~ io ! '.'!_ 1.S '1 TL:.. I ZJ .' '{J l... 

DATE Am /3~ Jc:{ /\Cf'} :<,o .r:.J 7 ,::,,,-r:; / 

7- tO·fJ cm i ~,~) Il / 3'(-.5 '3')~..,, J iC1 3-1 C / ' 

SCT/SIIIFT /.'i~-.r, I 
I 

Np ,~ ,- - li.J R' I 5S I /ii'>; 

(L.·)!. 1 / g. (~ '), ?· Pu 12, 9 ,") -., . ~1P ·:r~s- 'i),-, 
. ' . > I 

Am /j~ '?c, '( 700 'J.:>9 ·.~'i 'i ·' ' 

... 
DATE 30 3 

·;-f 1-93 Cm ,'59 ·17 I J(;f J-,;_:., :?<-.~) } 1 0 ,.,/ 

3CT/SHIFT Np ,fi) ,.-:.· I .J ' J4· 1 1s·1 I /57 ,~- -
' .,. .::, 

-~'>'.,-; //!-(;, /c.9 I 

-------
---

Pu ·~·?0 -~1, ·131 I ·z17' -:?.J'J.. 
/ 

DATE Am I>~ 10·?.. ,:')..~ :!Of/ -;c,"J :?(.,¥ _,,,,.,.,....--

·, 1·-i O·? 
, - '. I _.\ Cm I .:;o, !?C ~ ,- ,• .... ... ..,~. J?J- J'/ :r,, v ,,.. 

SCT/SHIFT Np fl 1'5 I /(IR' JSI.,. 1 ,s·, /S'i 

CW/,( I C · 3- Pu i IC ·"J..Z I .~"\?' ''Ji,35' I '.~JD ·23'1.. ,,.,, J 

DATE Am ;_-re:. .. ?O'f Joe.> -r; C>Cf J01- JoJ ,, .. 

J-13...Lj? Cm 1~0 ~7~ ~G? "577 J' 0 , i;. q / 

SCT/SIIIFT Np Y> 1-S-O IL/ 7 ;:;-; /-;;l . ,-:, 

I~ ' 
. Vv;. , '7 /J ... . --~ Pu I I I l30 "'l'\ ") 

""' ·HJ f .~ 3 ! -~1 I 
~ ...-,_,·; 

DATE Am ;-r7 -.JD'J •') t#:.t "?c,7 I,._'? l '7 ,~,, ~ ' ' •\. ' 
J -- -

0 __ ,(/Jj"( ' . ., 
31 t s{:.r "') .. ., .,., J (..~ C1 !,,....../ Cm /11,y .' ~ .'> . (.. 

TE: Np (mNp) peak must be at ch 150 +/- 10 (3. 2 - 4.4) or ch 80 +/- 10 ( 3. l, l.l - l.4 ) 
Pu (lHPu) peak must be at ch 229 +/- 10 (3.2 - 4. 4) or ch 113 +/- 10 ( 3. 1, l.l - l. 4 ) 
Am (,.,Am) peak must be at ch 300 +/- 10 (3.2 - 4. 4) or ch 139 +/- 10 ( 3. l, l. l - l.4 ) 
Cm (~Cm) peak must be at ch 368 +/- 10 (3.2 - 4. 4) or ch l 60 +/- 10 (3. l , l. l - l. 4) 
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