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Introduction to Radioanalytical Primary Data Package 

This section of Core 9 Primary Data Package contains primary or "raw" data 
collected during preparation and analysis of Core 9 radiochemistry samples. 
Samples are transferred to the radiochemistry group for analysis with 
laboratory numbers (i .e., 89-XXXX or 90-XXXX). The radchem group assigns an 
additional number . The new number is used to track radchem samples with the 
laboratory sample number. However, • data are reported according to the 
original laboratory sample number. Thus, tracking analytical information 
within this data package for a specific sample will require a knowledge of 
both numbers. The correlation between the two numbering systems are provided 
in Table D-1. 

Primary analytical data are separated according to methodology. In each case 
instrument calibration, control, and sample analysis data are segregated. 
Much of the analytical information is listed on the Sample Traveler card. 
Assessment-of this information will require in-depth knowledge of the 
methodology . 
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D2 - LABORATORY ANALYST 
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RADIOCHEMICAL LABORATORY ANALYST SIGNATURE LIST 

Analyst Written 
Name Initials Name Initials 

Nevada L. Abbey NLA #~~ ;f r;-£L t' AJ/A 
>-rf ~ale V. Arcber OVA 

David L. Baldwin DLB --'b~ ~,sQ){u)~ ~~ 

1~~:;t~ ~'fs Rebecca J . Barrington RJB 

Diana L. Bellofatto DLB 

Robert E. Brinson REB ~rt..~ (L ~iJ 
0 

,. . 

Jeffery M. Deal JMD t;:;~ -:5.' M, ~-

Larry R. Greenwood LRG ~K!})_ 

Clark 0. Harvey COH 

~ 
~ 

Fredrick E. Holt FEH ~Sir y 

James H. Kaye JHK ~di~, fl.di£ 

WJ 2~(S' 
t1 

Lloyd S. Kellogg LSK 4 So It:.. 

Anne E. Kozelisky AEK _/4,Lf~ A:g 

'fl- Tapas C. Maiti TCM 

(ef~ ~-Patricia J. Raney PJR 

Jean M. Ruggles JMR 

Shannon W. Thompson SWT p~2-f - cS<' 
Mal in R. Weiler MRW 1=o-L.. (2__ l)~ /4,bJ 

--7({\D ~ ~~ 
~ . r\~~ 

) - ¥- c-1 I 
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D3 - TABLE D1: 

RADIOCHEMICAL SERIAL NO. 

VS CUSTOMER NO. 
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.. 

TABLE 01: Radiochemical Serial No. vs Customer No . 

SST Customer Number 

90-3617-A-l 
90-3617-A-2 
90-3617-A-3 
90-3619-A-l 
90-3619-A-2 
90 -3619-A-3 
90-4178-A-l 
90-4178-A-2 
90-4178-A-3 
90-4180-C-l 
90-4180-C-2 
90-4180-C-5 

D03-002 

Radiochemical Serial No . 

542-90 
543-90 
544 -90 
547-90 
548-90 
549-90 
607 -90 
608-90 
609 -90 
590-90 
591-90 
593-90 
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GEA 

PRIMARY DATA PACKAGE 
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SST 

GEA DATA COVER SHEET 

Sample Number: 90-3617-A-1/2/3 90-4178-A-1/2/3 
90-3618-A-1/2 90-4179-A-1/2 
90-3619-A-1/2/3 90-4180-A-1/2/5 
90-3620-A-1/2 

Procedure: HTA-4-9 

Pipet Calibration LRB#: BNW 52327 

Equipment (M&TE#): WB 61069 

System Calibration LRB#: BNW 52327 

Control Data LRB#: BNW 52327 
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GEA 

SUMMARY DATA REPORTS 

;, 
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SST DATA RESULTS Fu~ CORE 16 - GEA ll,'.iiA 

Date of find , review: .L&d'0o ---,;};~ I'( () 
PNL Procedure Nos: HTA-4-9 

Pri•ary Data Location: L~Ag--1~r 
Additional Nuclides 

Cs-137 Cs-134 Co-~ 
Count ir1g uCi /g-..et +I-;. uCi/g-..et +I- ;. uCi/g-.et +I-;. +I- ;. 

Cust011er No. TiH 662 keV error Avg peaiis error Avg ptaks error Nuclide Ener£y il.eV uCiig-wet error 
------- ----- ----- ------
SEGIIENT 3 
-------
90-3617-A-1 100 rain, 15. 66 0. 17 0.0258 8. 70 0. 6418 i. 79 Ar11-241 59.54 I, 12E-02 40.65 

Ce-144 1j3, 54 3. '36E-02 36.27 

90-3617-A-2 100 rain. 14, 42 0, 18 1,244 0. 57 Al-241 53.54 i.21E-02 36.58 

1- C!-144 133. 54 7.02E-02 20. 14 

90-3617-A-3 15 hr. 0. 08878 0.89 0. 0ia20 i i.~, 0. 11815 0.77 Al-241 59.54 1.27E-03 21.63 - Eu-154 Avg peaks 4.lSE-03 6.73 
Gd-153 Avg peaits 6. 23E-0J 4.48 
Ce-144 133. 54 2. 70C:-03 35. 06 

90-3618-A-I 100 •in. 14.03 0. 19 0. 006513 32.72 a. 6863 Q, 78 Gd-153 Avg peaKS 1. j2£-02 28.69 
Ce-144 133. 54 4.69£-02 33. 74 

90-3618-A-2 rna min. 15. 2 0.18 0. 0182 14. 58 Q, 9S 15 0. 65 Ae-241 5·3. 54 1. 53E-02 34,89 
Gd-153 Avg peaks 1.45E-02 28.99 
Ce-144 133.54 3, 07E-02 47.22 

90-3619-A-1 I~ 1in, 11.24 0.21 0, 0057 22. 27 0.0646 2. 58 Gd-153 Avg peaks 1. 25E-02 30.83 
Ce-144 133.54 6.39C:-02 25.25 

90-3619-A-2 1~0 • in. 11. 2 Q ,; ... Q, 0139016 ic. ~-6 0.1316 1.67 Al-241 59.54 1. 77E-02 24.07 
Ce-144 133.54 9,62E-02 15. 82 

90-3619-A-3 15 hr. 2.366 0. 15 0.0133 4. 42 Q, 5283 0.29 Al-241 53.54 2.:lBE-03 29.25 
Eu-154 Avg peaks 8.61E-03 7.52 
Gd-153 Avg peaks !. 06E-02 7.5 
Ce-144 Avg peaks 6. h!E-03 5.15 

I . 90-3620-A-1 100 • in. 11. 06 0. 21 0.0030 33. 40 0. 1008 2. 04 Ce-144 UJ.54 3. 98E-02 35.06 

90-362 ... A-2 101 r,ir1. 12. 23 0,19 0.0106 15.64 0. 4495 ~-9 Ce-144 133.54 4.29E-02 2&.61 
Aa-241 59. 54 1. 0:lE-02 37.40 
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COIIPOSITE 

----- Cs-137 Eu-154 Eu-155 
Co11nting uCi/g-..et +/- i uCi/g-wet +/- i uCi/ g-wet +/- i +/- i 

C11storar No. Ti• 662 keV error Avg peaks error Avg peaks error N11clide Er,ergy keV uCi/g-11et error 

90-4178-A-1 li0 • in. 14.03 0,17 0. 01265 11. 23 0. 01392 22.4 Co-60 Avg peaks 8.59E-03 7.24 
Ce-144 1l3. 54 7. 20E-02 20.11 
A•-241 5'3.54 1, 27E-~ 32. 72 

90-4178-A-2 100 11in. 14. J 0.19 0.~017 9. 58 0. 01159 31. 7 Co-£0 Avg peaks 1. 62E-02 5.68 
Ce-H4 133.54 5.72E-02 29.65 
Al-241 59. 54 2. 4BE-02 22.73 

90-4178-A-3 15 hr. i. 6771 •• 2& 0.005827 5. 79 i. 0a3755 14.9 Co-6i Avg oeaks 2.09E-02 1.64 
Cs-134 Avg peaks 1.26E-02 2.02 
Ce-144 133. 54 4. 2SE-03 25. 7'3 
Sd-153 97.25 3. 81E-03 13, 1 
Al-241 59.54 3. 45E-03 13.48 

90-4179-A-l me rain. 14, 16 0. 16 0.01039 11.42 Co-60 Avg peaks 5. 90E-03 8.95 
Ce-144 133. 54 5. 51E-a2 24. 81 
Al-241 59.54 I. ilE-02 38.67 

90-4179-A-2 100 11in. H.28 0.16 0.04909 6 Co-£0 Avg peaks J.21E-01 0.96 
Cs-134 Avg peaks 1.21E-02 14. 71 

' 1 Ce-144 1l3.54 1. 27E-01 12.51 
Eu-152 Avg peaks 2. 52E-02 30.88 
Gd-153 Avg peaks 6. 90E-02 6.79 
A.-241 59.54 2. 46E-i2 19.18 

90-4180-C-l 100 111in. 7.635 0.11 

90-418i-C-2 1i0 • in. 7.4vs5 0.11 Cs-134 Avg peaks 7.38E-84 19. 58 

90-418H-5 16 hr. 0. i14ll 0. 91 Co-£0 Avg peaks 7. 73E-04 4.43 
Cs-134 Avg peaks 1.03E-04 20.97 

PLEASE MJTE The FOLLOWihG: 

Nuclioes ic1ntified, but naving suted cour,hng errors greater than 5~ have been 011itted. 

Expressed errors are or,e-signia counting (icquired data) errors only, we 

estimate that our cornained saaple har1dling and calibration errors are 5"· 
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GEA 

ANALYTICAL REPORT CARDS 

AND/OR 

SAMPLE PREP DATA SHEETS 
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GEA ANALYSIS 

A Nuclear Data 9900 Germanium detector system is used ta do the Ganvna Energy 
Analysis (GEA) far SST samples. In most cases, a radiochemistry ANALYTICAL 
REPORT card accompanies each sample . This card has a card serial number, the 
date the sample was received into the radiochemistry laboratory, work package 
number, a radiochemistry lab serial number, customer identification number, a 
325A Hot Cell sample identification number, the constituent requested (i.e., 
GEA), and the results. The balance ID number and the BNW laboratory record 
book (LRB} number · that holds the pipet calibration data are noted in the 
•serial No.w column. A copy of the pipet calibration is provided under 
separate caver. The M&TE number of the N09900 system and the BNW laboratory 
record book (LRB} which holds the calibration data and the daily control data 
and plots are included in the "Constituent• column . The grams of material per 
aliquot is calculated from the SAMPLE PREP DATA SHEET provided from the 325B 
Hot Cells. This ~alue i s recorded an the ANALYTICAL REPORT card and/or an the 
SAMPLE PREP DATA SHEET. 

Each pri ntout conta ins a peak search, a nuclide identification (NID) report, 
and a list of unidentified energy lines. The reported nuclides and act ivi ties 
are taken from the nuclide identification report. The nuclide IO algorithm 
parameters are conservatively adjusted, such that nuclides having a borderline 
occurrence probability should be accepted. Using this format, occas ionally 
the NIO algorithm lists false positive IDs which may be eliminated after 
review by cognizant scientist . · 
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DUSC:[USE RJTS~~l . CN F:3 · .Jr,f i 91.;r at i or. 
\ridl(JS-:5 bl! 
- l t · +1 :;.J ~·ip ~ i ~ t: 

PE~K Vl~.0.PEA ~EFF v:.2.ENBACI: Vl.3 . NID .' DEP v~.2.UTMEAN Vl 
T8651 SS T 542-90 90 - 3617- A-1 
25-SEP-1990 0~: 00:00 0-::position P2r io d: 
25-SEP-1993 06:(0:00 Hcqu is i tion dat~ : 

~;2po; it ion DJti: 
S :1 111p l2 dati: 
: j1:1p l i: ID 
S di!;p ll:: typ2 
Ll '=t2ctor na rj -:: 

18651 54: -91) SST San.p l ,:: quantity 
10 ~L SCV SJmpl~ g~omftry 

17-NOV-1858 00:00:00 
25-SEP-1990 07:53 :~: 
2.11500£-02 G 

El ; p : 2 d l i ·: >c t i ::i o: : 
TRACK D~t>cctor geometry: 
j 01: 40:00.00 Elaps~d r~a l time : 

En2r gy tol~rlnce : 
trrors prupa9.;ti:d: No 

1.30 H3lf \if~ ratio 

Eff iciancy typo: E~p iric~l 
Susttlatic Error 
[ f"f i c i •~ n c i e s at 
WTi'1 uror lim it Ab tff; d .rn c 2 l i ,., i t 

T2SCl,.I 
T2SC 1J 
0 Ol:!, :) :30.21 

8. 0(1 
0 . 00 ;( 

F·,~ak En 1:: ;-• g;~ 
3.0 0 

ri .ic ti d-:: E11i:.rg :~ 
Unc~rr 2cted D2c.;y Corr 1-SigmJ 

i:h bil ;;u f l_j Ci / ( i uC i / G ;:Crt' ,)1" s lil tu: 
~ 14,:S~ .8} 10.67i 2.696E-01 8.6 52E-0 3 8.652E - 03 53.56 OK 

:-1 1_1 .: l i j2 

r:zu- _17"' 

F i,1.;;l nun fu t· 1 1,'~lid Pdf . .: "' 8.65:E-:)3+-/ - 5. 499E-03 ( 63. 56% ) 

£n-:r 9:~ 
122. ,).~ 

:;;; tr, 
:35. 95:.: 
1,1. n 

:'. Etf 
2.684E+ i;,; 
2 .. 5~5£+0(: 

UncJr 1' 2cU::.j 
1_;[ i :' G 

-~. 088[ - ·E 
~j • 0 0 I) t ~ (1 ,j 

[l,~c jy Corr 1 _c 
I gill -~ 

uCi / G ;:Error SL tu ·:: 
6.094 E- 03 ~8. S"0 Of'. 
0. 00<~E +00 0.00 f'i b,; ,:: r. t 

for 1 ~• a l i ,j f· e .:i It. :- = 6.0 94 E·•3+ /- 1. 761E-03 ( 28 . 90%) 

~·· S' ::. "3 :-' 
8 (1 1. -;·: 

8.38 
1 ~--.I. ,0 
~ ;' . ,50 :t: 
8:i. ",I, 

8.7:! 

Fina l n~in for ~ 

6.5Y8 E··O l 
6.:i2 7[ -0l 
i. l'i::iE-1)1 ~. 
4. 71;- ,i E- iH 
i .67(,:::-q ., 

'3.0;J<.:;[t0(1 0.0\i~) E+ 00 0.00 Ab;;u,t 
(1. 000[ +~0 ().(l00E+00 ;:, • 00 A[,s.fht 
2.731(- ,)2 2. 732E-0: 15. ·J,, [If( 
~. 5:0E-0'.: :.: . 521E-n 10.66 Of'. 
0 . 00 0Ei-0:} 0.00 0E+0(1 0.00 Absi~nt 

CS - 1 ~ :• / : 61 , 6 6 :: 5 • ~ ~ * 

'Ja l : .:l f· -= _; :-. :- = 2 • 5 8 4 E - e 2 + / - 2 • 2 4 1? E - 0 :1 ( 

0. :t 7 0 f( 

C£- 144 l
nj\ l'li:a r, f or 1 1,1 al1 ,j F'ejf,:i = 1.586E+01+/- 2.728E-02 ( 

:31: .H ~ :2.81 ~: E+v( L(,1; 0C+ (1:) 
1~3.5~~ 2. 5~ 7Et00 3.955E- 02 

F i r, 3 l M ~ ~ i1 f or t '·' J l : d F' r:. .j k :: = 

( 1 .000(+00 
3. ?58E- 02 

0.00 
36. 2? 

0. !:':~) 

Ab;;.,--, r; t 
01; 

'0-155 ..._ 8t..54 32 . 80 2.86SE+00 1.:tBE- 0: 
21. 84f ~.SJ ~E~00 0 .0 00 E+ 00 

1. ~68 E-02 31.77 OK 
1<)5.31 0 .000E+00 C.00 Ab s ~nt 
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Nuclid'= Li ne Acti ~i ty Report 
S6 l ple lD : T36Sl 54:-10 SST 

( c:nt i i-,i..;e", d ) F' ag e : 
~5-S[P-19~0 07 :53:4 ~cq~is it icn datG 

Un.:o r r>:e t-= d D,~c ay Ccrr 1-Siqma 
;uitin Hff uCi/G uCi/G ::Error Statu s 

35.·t(l~ 2. 306E tC'.) 1.1 23[-0: 1.123E-02 40.65 OK 

Fin~l f'l,:: ar1 for 1.1~3E-02+/- 4.566E-03 ( 40 .65! ) 

U:1c Jt' : 0: 1: t.,, d D'=C,HJ Cor r- 1- c:· i gm~ .. 
:1,.,;: l i d,: E:·;e r 9:=1 ~~A bn :: Eft l lC i .. G LJC i / G ;:[r1'ur StalL1-:; 
CO - c f> I 11n.:::~ 99 .90 3.29i) (-:)1 6.436E-01 ~.43 7E-01 l. 13 01( 

1~ ~2. 50 ij'9 a 9:~:-~ : • <;·3;:,~ ·d /, .3 '78E-C:1 ,5.399E-01 1 . 11 OK 

F ; r1 ,; l n;,, ~ n far ·; 1.i 11 i j ~· .,, j I. :: = 6 . 4 i 8 E - 0i ~ / - 5 • (, 8 8 E - (;3 ( (I • 7 9 :; i 
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~, 

VAX : VMS Nuclide Identification Report V2.5 Generated 26-SEP-1990 12:14:31 

onfiguration DUB0:[USERJT8651.CNF:3 
;n .~ lqses bu 

Sao;ple titli?. 
Oeposition Date 
S3mpl-= dat.:. 

PEAK Vl6.0.PEA~EFF V2.2.ENBACK Vl.3.NID/DEP V2.2,WT~EAM Vl 
T8651 SST 542-9& 90-3617-A-l 

S,;mpli: ID 

25-SEP-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
25-SEP-1990 00:00:00 Acquisition date : 25-SEP-1990 07:53:42 

Sample tL1p~ 
Deti:ctar narai?. 
Elapsed live time: 
Energy tolerance : 
Errors propagated: 
Efficii:::ncq typi: 
A bun d an C e l i Ql i t 

T8651 542-90 SST Sample quantity 
10 ML SCV Sample geometry 
TRACK Detector geometry: 
0 01:40:00.00 Elapsed real ~ime: 

1.00 Half life ratio 
No 
Empirical 

75,00 

S4stematic Error 
E ff i c i em i es at 
WTM error \i;1it 

Nuclide Line Activitu Report 

Hue l i de TL1pe: natural 
Uncorrected Decay Corr 

tluc l i de Et1er gu i.Abn Eff uCi / G uCi/G 
~ 1460.83 10.67* ., 96E-01 1.066E-02 1. i66E-02 .:. . 

2.11500E-l)2 G 
T2SCV 
T2SCV 
0 01:4(1:30,21 

8.00 
0.00 ¼ 

Peak Energy 
3.00 

l-Sign1a 
%Error Sta tu:. 
51. 70 Of( 

Final Mean for 1 Valid Peaks= 1.066E-02+/- 5.510£-03 

1uclide Type: activation 

iiuc l i de Et1ergu 
CO-60 / 1173. 24 

1332.50 

:':Abn 
99.90 
99.98i 

;~EH 
3.290E-01 
2,9JOE-01 

!Jncorr.;:cted 
uCi/G 

6.436E-01 
6.399E-01 

Deca4 Corr 
uCi/G 

6.437E-01 
6.400£-01 

1-Sig~ld 
;~Error 

1.13 
1.11 

Status 
OK 
Of( 

Final M~an for 2 Valid P@aks = 6.418E-01+/- 5.083E-03 ( 0.79%) 

Nuc l i de Tqpi:: f is:; ion 
Uncorrected Decay Corr l-Sigo1a 

N1..1clide Enerqu ;~Abn ;~E ff uCi/G uCi/G :!Errar Status 
CS-134/ 563.24 8.38 6.598£-01 0. 00,,E +00 0.000E+00 0.00 Absent 

569.32 15.40 6.527£-01 ~. 000£ +Oti 0.000£+0(1 0.00 Absent 604.71 'il .61H: 6.145E-01 2.731E-02 2.732£-02 15.04 Of< 
795.87 85.40 4.706£-01 2. 520E-·02 2.521E-02 10.6,~ OH 
801. 95 8.73 4.670£-(11 0.000E+00 0.000£+00 ~.00 Absent 

Final n '= an for ., ~'al i d Peaks = 2.584E-02+/- 2.249£-03 ( 8.70;~) .. 
C,,- I .., , oc ~c 1r / £61 ' ' 85. 2(P: 5.622£-01 1.586[ • 01 1.536E+01 0.17 Of( 

Final fli:: an for 1 Valid Peaks = 1.586£+01+/- 2.728£-02 ( 0. 1n , 

' M-241.,/ 59,:i4 35,90:.; 2.304£+00 1.2:i8E-02 1.258£-02 41.88 Of{ 

F i n a l l'I e an for 1 1.'a l i d h .:1 k ; = 1 • 2 5 8 E - 0 2 + / - 5 . 2 6 8 E -0 3 ( ~ 

0. 5;~ 



Post-NID Peak Search Report 
F' ag-=: : Sample ID : T8651 542-90 SST Acquisition date : 25-SEP-1990 07:53:4 

lt F.:ner gL1 Area Bkgnd FWHM Ch.rnne l Left F'~ ¼Err Fit Nuclides 
I) 37.12* 6371 21944 1.49 49.B:? I 7 ., 

4. 4 '1 1 J 0 59. 13 488 16588 1.40 n.rn 77 6 41.9 AM-241 0 012:s.21 659 16024 2 .18 164.66 16::S 5 28.9 0 6(,4. 58 769 3645 2.31 806,55 802 10 15.0 CS-134 (, 661.42:t: 356765 4209 1.98 882 . 33 0.,C' 15 \} ') CS-137 "I ..J ·-,, 795.50 476 662 1.87 1061.04 1058 8 10.7 CS-134 0 1173. 22:o: 9931 529 2.32 1564.39 1558 14 1.1 C0-.60 1} 0 1274.63 9~ 92 2.21 1699.49 1691 16 25.9 . ,., 
il 1332.75:t: 8802 148 2.48 1776.92 1770 15 1.1 C0-61.:; 0 1460.05:o: 14 ., 

1.05 1946.48 1942 9 51. 7 f{-40 J 

C ' 

... 

D0~13 



VAX/ VMS Peak Search R~port Vl.7 G~n~rated 26-SEP-1990 12:14:12 

.. onf i gurat ion 
...\ n.;ilqses bl! 
SJtiple titl.;. 
Oeposition D.;.te 
Sample dati? 
Sampli? ID 
S.;.rlp le t1:1P'=' 
Detector n,=ime 
Elapsed li~e ti~e: 
Start en.,:.rqq 
Si?n;i tivitu 
Crit ir.~ l level 

DUBO:(USERJ r8651.CNF:3 
PEAK V16.0.ENBACK Vl.3 
T8651 SST 54~-90 90-3617-A-J 
~5-SEP-1990 00:00:00 Deposition Period: 
25-SEP-1990 o~:00:00 Acquisition dat~ : 
TB651 542-90 SST Sample quantity 
10 ML SCV Sample geometry 
TRACK Detector geometry: 
0 01:40:00.00 Elapsed real time: 

29.76 End energu 
5.00 Gaussian 

No 

17-NOV-1358 00:00:00 
25-SEP-1990 07:53:42 
2.11500E-02 G 
T2SCV 
T2SCV 
0 01:40:30.21 0.5% 
3074.55 

10.00 

Pk It fnerg4 Area ~.kgr1d FWHf'I Channel Left P\J Cts / Sec ;~Err Fit 

0 37 .1::1' 6371 219-14 1. 49 49.82 47 7 1.06E+00 4.4 I .•, 0 :,9. 13 488 '- 16588 1.40 79 .13 77 6 8.14E-'>2 41.9 
;} 1:23.21 659 16024 2.18 16.!,.66 163 C' 1. lOE-01 28.9 ,.; 

4 \' ~04.58 769 3.~45 ~-31 806.55 802 10 1.28E-01 15.0 ~- () ,:ij 1 42:t: .356/ t.5 ,, . -12()9 1. s·s 882.3 .3 9,c- 15 5.95E+Ol 0.2 I ,.J 

.~. ., i ~•5 a 5~~ 4 7., ' ·J ., 
0 1173.21"' 'j"J 31 ! 

8 i} 1274.63 96 
'I 0 13.32 . 75-:+: 8802 

l ti i) 146;, . 05:t: l-1 

-~ ,j 1 1. :j7 11161.04 1058 8 7.93E-02 10.7 
j:~· --; '2' •""'1 1564.J',' 1558 14 1.66£+00 1. l - • ·J~ 

92 2.21 1699.49 1,~91 16 1.50E-02 25.9 
l-18 2. 4!3 1~'76.92 1770 lS 1.47E+OO 1.l 

} 1. ~)5 1 '?46. 48 1942 9 2.40E-03 C' 1 ., 
,J •• ,. 

D04- 014 



L 

oue ~: [US ER Jr2ts: . c~r:1 :., ~-if i g w· a l i ~ r, 
:·1~l~!S~S by 

::a~.n,~ tit lo:. 
C- .:pcsi tia~, Qjt~ 
SJr11p l~ d~t i:; 
S~:.,pli:: ID 

F·E;,:( 1.' 1 :-. (:. F'~Af EFF 1.':.:. :: . E!;e;:,cf'. 1.11. 2. tlIUDEF' ')2 . 2. WH\[{i:l Vi 
T8652 SS T 5~J-i0 9 
:s-SEP-1990 0 :~0 : 0 Depc;it ion Po:.riod: 
25-St:P-19S'i: ,j 
l8:i 52 543-90 
1 1j 11 L s Cl,' 
TF:AU( 

: ij;) : 0 t\c:qu i:.:iti ,:;,, djt~ 
ST S .H. p l •:: q LI a n t i t y 

17 - ~0V - 18~8 00:00:00 
25 - SEP-1 990 09: 51 : ~5 
~ .1 04;30[-(:2 G 

S~Gi~- l,: t!~p,: 
D:to:::tor r.ar,,.;: 
E ~ ~ i:- s d ~ i ,'.;; t i u i:: : 

En1::rqy tol~r~nc2 : 
frro .- = pr·op .:.; 2ti::d: N: 

s ,j ~. i:- l i;; ; 0:: C !ill:: tr y 
Dil2ctor g~om~try: 
El~~;ed rea l time: 

1.30 

~ff :ci.;:nc~ t~pe E~pirical 

H l lf l i f •:: :' a t i o 
S1c1;;t,::m<1t ; C Error 
Ef f i C i •:: r, : i -~ S 3 t 

,; b L.r; d ~ n.: 12 l : ;·.: i t 

i!L,.: l : d1:: 
~ 

£r11::r g:~ 
1460. 83 

~,:liJ;;: Typ~: ~c ti •; :;tion 

W fl"l o:i'1 ·,::,(· lim i t 

Ur~c;;rro:::to::::l 
f uCi / G 

'i ... E-0 1 1. 077£-(~2 

:'.t:ff uCi . G 
3.290E- ~i 1.245Et0) 
2.9~~E-01 1.~43£+00 

D '= c: j ,~ C or r 
uCi / G 

1. 077[-02 

D,2c :q Ccrr 
uCi / G 

1. 246[ +(l (l 

1. 243!:~·0( 

r2 ·; cv 
T2'3C 1•1 

0 01:40:29 . 51 

0. 00 :~ 
F' i: a I: E n ,: r g 'd 

3. t)0 

1-S i g 111 J 

;:[ r r or-
,;7 I 0 
'-'; • 1 i..' 

1-S i Ji,:a 
:'.Errc ;· 

0 . 81 
0.n 

SL; tu; 
Of( 

SLtu; 
Of( 
Ol( 

Fin al Me an fer _ VJlid P2ak~ = 1.244[~0 0+/- 7.03~£-03 ( 0. 57%) 

;{r~ bn 
;35, 2(li 

~ i r.2 l i'l o:.;n f.:, r 

/ 80.1,.1 
13 :~ .> 

U ,··; c G r-r-- s: c t •: d Do: ·: J W C o r r 1 - S i ,; Iii a 
'.~ l:ff uC i/ G 1.-1C i/ G H1To:' 

5.622E- 01 1.4 4~[+ 01 l.442E+01 0. 18 

2.S l 2ErJ~ D.~00 E+0~ 
2.j75~ +t0 ~.01~E- 0~ 

,). 000[ +00 0. () ;j 

:'.02 1i ( -1)'.2 20.14 

=i: -__ -•! __ , 8-: .:, · -~:.8~1 :2 .. e.~cE+ ~·(.- s.c,3eE-e ~-~ 8,1j40E-03 : ?.,:)2 
0.e}0c+0J 0.00 : 0s.21 ~1. B,* : .83~£ t 0J o.000E~00 

I .: I ;,.I a j I -~ h .: .: I. 3 .. 

I .' I ;; . : ! ::, ~. 1 ·~' . ~- : :: 
I ' 

1 . I ·· r ,. 

D0~15 

SL:.t u·;; 
Of( 

i}. 18i; ) 

01 '. 
Abs~r1t 

,i, c.- • ., 
t.· . ... , .. 

/ 
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-~-'1f i JlH' ,ti ;jn OU B0: (U SERlT36~2. CNF:1 
nllci luse:. b\,J 
S.1m pl e titl~ 
O,:,po s ition Dat.:. 
San: ple dat.e 

PEAK Vl 6. 0.PE AKEF F v:.~.ENBACK V!,3.NID / DEP V2.2 . UTMEAN Vl 
T8652 SST 543-90 90-3617-A -2 
25-SEP-1990 00:00:00 DEpo;ition Period: 
25-SEP-1990 00:00:00 Acquisition date : 

Samplo2 10 
SJmple type 
DetH tor n am,; 
El-3psed live ti~e: 
Enerqu tolerance: 

T8652 543-98 SST Sa~ple quantity 
10 ML SCV Sample gecmetry 
TRACK Detector geometru: 
0 01:40:00.00 Elapsed real time: 

Errors propagJted: No 
1.00 Half life ratio 

Systematic Error 
Efficiencii:5 at 
WTM error l i ci it. 

Effiriency tupe E~piric~l 
Abundanc,:.. l iniit 75,00 

Nu:lide LinE Act ivitu Report 

Nuc l i de T~pe: activation 

tluc l i de Ener gu 
1~0- ' •~ / 11'3 'i4 ~ o~ I & ..;._ 

1332.SO 

;~A bt1 
99,90 
99.98,; 

;~ Eff 
3.290E-01 
:: .noE- 01 

Uncorrected 
uCi/G 

1. 245E t1;0 
1.243£+01) 

Deca4 Corr 
uCi/G 

1,246£+00 
1.243£+00 

1'-~0V- 1858 00:00:00 
25-SEP-1990 09:51:~5 
2.10480£- 02 G 
T2SCV 
T2SCV 
0 01:40:29.51 0.5Z 

8.00 
0,00 ¼ 

Peak Enerqu 
3. 00 - -

1-Sigma 
i.Error 
0,81 
0.n 

Status 
Of( 
Of{ 

Final ~ean for 2 Val id Peaks= 1.244E+00+/- 7.035£-03 ( 0.57¼) 

Nucli de f:~p~: fi;;ion 

rfoc l I d'=' £t11::rqu 
Ci1-137/ 661.66 

Uncorrected Dec3y Corr t-Sig~a 
?Abn ZEff uCi/G uCi/G %Error Statu! 

85,201 5.622£-01 1.442E+01 1.44~E+01 0.18 OK 

Final Mian fe r 1 Valid P@ak; = 1.442£+01+/ - 2.631£-02 ( 0.18%) 

CE-144 80.10 1.13 2.818E+00 0.000£+00 0.000E+00 0,00 Absent 
133.54 11.10* 2.5 75E+00 7.016£-02 7.024£-02 20.14 OK 

Final ~ean for 1 VJl id P1:: 3k; = 7.024£-02+/- 1.415E-02 ( 20.14%) 

D04-017 



Past-NID Peak S@6rch Report F' a9e : .-, 
.:. Sa~ple ID : T8!52 543-90 SSI Acquisition date : 25-SEP-1990 09:51:45 

t (n;::rgu Area 8kqnd f" UH fl ChJnn,1 l Left F'w ;:Err Fit. Nuclide; 
i) 37.08:t: 5118 20595 1.46 49. 77 47 7 4.4 
0 133. 73 9.37 1C'C'i"7 ~.08 178.69 177 5 20.1 CE-144 ..J ..J "1 / 
;) 661.41:-: 322791 4'173 1. 99 882.30 375 15 0 -:-, CS-137 . -ti 1173.19:0: 19124 931 2.2~· 1564.34 1558 15 0.8 C0-60 
~ 1332.72:t= 1:'011 193 2.45 1776.88 1769 16 0.8 C0-60 3 2513.86 24 14 2.94 3349,27 3345 17 38. 9 1. 38£ +00 

2518.,}5 '1' 10 4.49 3354.84 3345 17 54.8 •J .:.0 

Cl' 

D04-018 



( 

VAX / VMS P~a~ Search Report Vl. 7 Generated ~6 -SEP-1990 12:13:38 

,r.f i qur -~t i on 
n ,1 a l u ::. @ 5 bu 
Sar. pl e t, i tl 2 

Dero 5i tion Oat.; 
Samp le date 
Sa mple ID 
,: amp l e t4pe 
De t ector name 
fl aps ed live time: 
Star t ener~~ : 
%ns i tivit4 
Criti cal level 

Pk It Energt~ 

1 ll 3? . ,;s;.; 
.-, i? 133. 13 .. 
3 0 661. 41* 
4 0 1173.1 ·;,;,; 
C' 0 1332.7:i'f. .J 

6 ' 2513.86 -.J ., 
3 2518.05 i 

DUB0:[USERJT8652.CNF:1 
PEAK Vl6.0.ENBAC~ Vl.3 
T8652 SST 543-90 90-361 7-A -2 
25-SEP-1990 00:00:00 Deposition Period: 
25-SEP-1990 00:00:00 Acquisition date : 
T8652 543-90 SST Sample quantity 

17- NOV-1858 00:00:00 
25-SEP-1990 09:51:45 
2.10480[-,}2 G 

10 ML SCV Saraple geom~tr4 T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real time: 

29.76 End energ~ 
0 01:~0:29.51 0.5¼ 

3074.55 
5.00 Gaussian 10.00 

Area e,k gnd FWHM Channel Li:ft Pw Cts/S@c 7.Err Fit 

6118 20595 1.46 49. 77 47 ; 1. 02£ +-00 4.4 I 9,, 15547 2.08 178.6'7' 177 C' 1.56E-01 20.1 ..,, ,J 

322791 4973 1.'19 882.30 875 15 5.38E+01 0 ·J ... 
19124 931 2.29 1564.34 1558 15 3.19E+00 0.8 
17011 193 .-, I C 

.;.. • ; ,J 1776.88 1769 16 2. 84E H}I} 0.8 
24 14 2.94 3349.27 3345 17 3.97E-03 38.9 1.38E1·00 ,., ' 10 4.49 3354.84 3345 17 4 .26E-·03 54.8 .:.0 

D04-019 



VAX/VMS NucliJe Id~ntification Report V2.5 Generated 10-0CT- 1990 15:23:01 

OUBO:[USERJT865C.CHF; l anfigur<ition 
1na l4ses b,~ 
Sa~ple titli:: 

PEAi( V16.0,F'EM;[FF 1.-'2.2 , EllUief: ,11.3,NID/DEP V2.2,WTMEAN Vl 

Deposition Dat.e 
Sample dat-= 
Sjrnpli:: ID 

T8658 SST ~44-90 90 - 3617 -{;--3 
26-SEP-1990 00:00:00 Depofiticn Period: 
26-SEP-1990 0e:00:e0 Acquisition date : 
T8658 544-90 SST Sa~ple quantity 

17-NOV-1858 00 : 00:00 
26-SEP-1990 15:00:32 
2.11000E - 02 G 

sa~ple type 
Det ,'.!ctcr naClle 
Elapsed live t ime: 

10 ML SCV Sample geo~etry 
TRACK Detector geometry: 
0 15:00:00.00 Elapsed real lime: 

Energy tolerance : 1.30 IL1lf lif e ratio 
Errors propagated: Ha 
Efficiency type Effipirical 
Abundance li~it 60.06 

Nuclide Line Activity Report 

Nuclide Type: activat ian 

Systematic Error 
Ef-fici ,~ nc.:ies at 
WTM ,:::rror l i Pj it · 

Uncorrected Decay Corr 
uCi / G uCi/G 

T2SCV 
T2SCV 
0 15:00:07.49 

8.00 
0.00 ;{ 

Peak Energy 
3.00 

1-Sigma 
%Err0r St .. tu ·~ 

0. () i. 

Energy 
511. 0(1 

;{f' bn 
180.00 
99,941: 

;~[f f' 
7.291E-01 
3.051E-1H 

5.318E··05 5.322E-05 
1.179E- 03 1.180E-03 

304.03 OK • 
1274.53 16.56 <<WTM R~ject 

'"'0-60 /

FinJl l'le.rn 

1173.24 
1332.50 

for 1 VJlid f'eal·.s = 5.322E-(15+/- 1.618[-04~4. CiW 

99.90 3.289E-01 8. 114E -02 3.116E-02 1.12 OK 
99.981 2.930E-01 D.170t - 02 8.172[-02 1.08 OK 

Final Mean for 2 V1lid PeJks = 8.145[-02+/- 6.308E-04 ( 0.77%) 

.P. r. - ' · a:;- 72 • 8 7 6 • 3 0 * 2 • 713 E ; 0 0 0 • 0 0 0 Et (' 0 0 • 0 0 0 Et 0 0 0 • 0 ,3 ?1 b s ,:: n t 
279.19 81.46 l.375E+00 2.922E-04 2.963E-04 55 . 20 OK 

Final Mean for 1 Val id Peaks= 2.963[ - 04+/- 1.63lE-04 ( 55.20%) 

Nuclide Type: natural 

lluc l id•::: 
, ., ! /': 

• I C 

Nuclide 

r-luclide 
•68 57 
~ 

Energy 
1460.83 

7.Abn 
10.67:i 

Uncor re cted Dec.:ay Corr 1-Sigma 
ZEff uCi/G uCi/G %Error Status 

2.695E-01 1.147[- 03 1.147E- 03 158.88 OK 

Fin<1l Mean for 1 V;i l i d Peuk:i = 1.1',7E - 03+/- 1.823[-0 

Type: fission 
Uncor-recti::d D1::cay Corr 1-Sigrna 

Energy 7.Abn i~Eff uCi/G uCi/G 7.Errar Status 
122.06 85.95:o: 2.689E+00 2.051E-03 2.056E-03 7.85 01< 
136.47 10.33 2.S45E+00 0.000E1-00 0.000[+00 0.00 Absent 

Final Mean for 1 Vdlid r~aks = 2.056E-03+/- 1.615E-04 7. 851/.) 

D04-020 

• OVJJ 



~ 

... , 

Hucl idi Line Activity Report (cont in ued) Page : 
Sample ID : T8658 544-90 SST Acquisition date 26-SEP-19?0 15:00:3 

rl uclide Typt::: f i ;;s ion 
Urico r r-8di::d 

Nuc l i de En1::rgy 7. (1 bn ;~[ff uCi/G Status 
...,.;H::J i G-e- 511.86 20.40f. 7.291E - 01 4.693E - 04 OK 

621. 93 9 .. 94 53 74E-01 0.0v0E+00 Abs~nt 
1050.41 i. 56 3. 637[-01 0. (100E +0 0 Abs~nt 

Final i'lt::Jn for 1 l) c1 l i d F'ul; s = 4.7C1E-·04~/- 1. 429E -· 03 (304.03~0 

CS-134/ 563.24 8.38 6.598[ - 01 0. 0 1}0[ +01} 0.000[+00 0. 1H, Absent 
569.32 15.40 6.527 E-0 1 0.000[+00 0.000E+00 ~). 00 Abs,mt 
604.71 97.60:t 6.145E - 01 1. 852[ - (,3 1.853[-03 15.62 0}{ 
795.87 85.40 4 . NH -·01 2.280( - 03 2. 282£- 03 16.57 CK 
801.95 8.73 4.670E-01 0.000[+00 0.000E+00 0.00 Absent 

Final ii•: an f or 2 Val i d f'eak s = 2.012[ -03+/- 2.298(-04 ( 11 . 42;~) 

CS- 137/ 661. 66 85.20:1: 5.622[-·01 8.U78E- 02 0.878E - 02 0.8? Of{ 

Final Mi:: Jn for 1 VJl i d F'•~ JL s ·- 8 , 8 7 8 E ·-0 2 i · / - 7.881[ -(; 4 ( 0. 8?7.) 

1.13 2.818[+00 0.000[+00 0.000E+00 0.00 hbsent 
11.!Qit 2.571E +O~ 2.69LiE- 03 . 2.700(- 03 35 .06 0}{ 

Final M~rn for 1 Valid F'>:: al~ s - 2.700E - 03+/- 9.465[ - 04 ( 35. 06:n 

_U- 154 /123.0 7 40.42 2. 689[ +(10 4.361E ··l)3 4.362E- 03 7.05 m: 
247.93 6.84 1.546[ +;)0 4. 1-19E-03 4.120[-03 46.79 01{ 
591.70 4.83 6. 279E·· IH 0.000[+00 0. 00~)[ +00 0.00 Ab s.:-:nt 
692.40 1.69 5.376E-01 0. 000E+00 0.000[+00 0.00 Atsent 
723. 30 17'.98 5.152E-01 5.112E-03 5.113E-03 27.73 01( 
756.90 4.33 4. 934E-(q 0.000[+00 0.000E+00 0.00 Ab sent 
873. 20 12.09 4.312[-~)1 0.0O0E+00 0.000[+00 0.00 Abs i::: nt 
996.30 10.34 3.817[-Jl 0.000E+00 0.000E+00 0. 0e, Ab sent 

1004.76 17.90 3.786(-01 5.579[-03 5.581[-03 35.92.--- - --OK 
1274.51 34.40:t 3. 051[ - 01 3.426[-03 3.427E-03 16.56 OK 
1596.50 1.83 2. 481 E ·· 01 0. 00~}[ +0(1 0.000[+00 0. 0~) Ab:a •~nt 

Final Pl•::: an for C" Valid Po: al·. s = 4 .180E··03+/- 2.013( - 01, ( 6. 731/.) ,J 

Ei:I t~ 86.54 32.80 2. 8.S5E +e ;:, 1. 268E-·03 1.268[-03 23.28 0}{ 
105.31 21. 84 :t 2. 83 1,E +0;, 0.000[+00 0.000[+00 0.00 Absent 

Find l Ne an for 1 VJlid P,:: ak s = l. 268E- 03+/- 2.953£-04 ( 23.28;.) 

At'l-2 41 / 59.54 35 . 90 i 2.315E+00 1.267E-03 1.267[-03 21.63 Of( 

Final MeJn for 1 Valid Peaks = 1.267E- 03+/- 2.741E-04 ( 21.63%) 

D04-021 

. 
' 



Huclid~ Line Activity Report (conti nu~d) Pagi : 3 
S~mple ID : T8658 544 -90 SST tcquls i ti on date 26 -SEP-1990 15:00:32 

Nuclide Type: ti CT !'.'AT ION 
Uncort •:::dd Decay Corr 1-Sigma 

Nuclidv En•}r 9':i ~Abn i.Eff uCi/G LIC i /G i.Error St a t•.1s 
GD-153 97.43 27.60:~ 2.870E+00 6.263E-0:~ 6.280E-03 5.13 Of( 

103.18 19.61} 2.8't5E+i)(l t,.049E-e3 6.065[-03 9.18 OK 

Final Mean for 2 Valid P~~~s = 6.226E-03+/- 2.787[-04 ( 4.48%) 

oo.i-:-022 



. 
Past-HID P~ak Search Report Pag l'! : 4 

. . 
Sample ID : T8658 544 - 90 SST Acquis it io n data: 26-SEP-1990 15:00:32 

t Energy Area e. I·. gn d FWHi'l Ch.innel Lefl F'w ::Err Fit Nucl ides 

C: 37.29:t 2090 4001 2. 98 50.~4 47 13 5.6 2.38E+01 ,J 

C: 41.32 6269 6421 2.73 55.4~ 47 13 ,, ., 
,J i,;,., I / 

~ 47.23* 1470 5326 ,, "7 C: 
-• ·-'J 63.31 60 8 9.I, 

0 59.41 1,44 3432 1.92 79.56 77 6 21.6 AM - 241 
5 86.65:t 502 4489 1.36 115.09 111 9 23.3 1.03E+00 EU-155 
4 97.36 2()91 3750 1. 511 130.17 121 13 5.1 6.92E-01 GD-153 
0 103.28 1422 5360 1.52 138.07 134 8 9.2 GD-153 
0 122.74 1998 61i63 2.23 164.03 159 10 7.9 C0-57 

EU-154 
i} 134.09 324 4537 1. 57 179.17 176 7 35.1 CE-14 4 
0 144. 72 237 3640 2.85 193.34 191 6 41. 0 
0 248.36 184 2889 3.'79 331.57 329 6 46.8 EU-154 
0 278.74 138 :?263 1.32 372.09 370 6 55.2 HG-203 
\) 344. 2<i' 101 2084 1. 53 459.50 456 7 75.3 
0 489.40 40 1152 1.89 653.00 652 6138.2 
0 510.63:t: 29 1681 :.59 681. 30 676 12304.0 1.19E+00 NA-22 

f<U-106 
£ 513.16 97 990 1. 3't 684 .67 676 12 56.3 I. 

(, 595.75:t 8 604 1. 98 794.78 7?3 5560.8 
0 604.59 460 1387 1.73 806.57 si2 10 15.6 CS-134 
0 561. 50 :t 17926 1205 1.99 802.43 877 11 · 0.9 CS-137 
0 723.53 ., .,,, 

.:...;..:. 994 2.39 965.12 961 10 27.7 EU-154 
,.., 0 779.36 .., ., 

I"- 837 1.52 1039.54 1035 8 70.1 
0 795.54 386 1039 2.13 1061.10 1057 10 16.6 CS - 134 
~) 973. 16 186 89<} 3.31 12?7 . 82 129 ft 9 30.7 
0 1 ·0lj5. ;:::5 159 927 2.21 1340.59 1337 '7 35.9 EU-154 
0 1173.29~ 11240 860 2.32 1364.48 1556 17 1.1 C0-60 
0 1274. :' 4 1 c: " J-', 128 2.e1, 1699.6'1 1695 10 16.6 EU-·15 1, 

0 1299.47 ,, ( 69 1~50 173~ . 58 1730 7 63.7 ~i.J 

\) 1332.85:t: 10009 267 2.58 1777.05 1769 18 1.1 C0 -60 
;j 1409.63 27 78 2.17 i879.3~ 1874 12 67.1 

1- I} !i;60. 38f. 14 66 1. 91 1<)46.?2 19 ~, ,) 1'1158.9 f( - 40 
0 1610.~0 12 10 (L7-1 2146 . .1, 5 21 .; 4 5 56.0 

I 
() 1965.15 ,, "7 u 1,.37 2611/.05 ~615 11) 43.5 I no,. -',.,J 

I 0 2091. 25 2(, 28 2.19 27 ll 6.91 2779 16 66.5 
I 0 2545.fl9 8 3 2.7:J 33'70.02 3380 7 48.9 

0 2580.77 12 2 1.71 3438.29 3435 7 47.8 
0 2682.~3 12 6 1.61 3573.26 3571 7 48.8 
0 2810.97 13 C: 1.23 3744.48 3739 11 43. 2 J 

0 2945.78 2 6 0.81 3923.78 3922 5256.6 
0 2952.30 l 6 1.54 3932.44 3?29 7 91.7 u 

D04-023 
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VAX/VMS Nuclide Identification Report V2.5 Generated 27-SEP-1990 07:18:01 

"onfiguration 
nalyses bu 

.,ampl~ titli! 
Deposition Date 
San1ple date 
Sample ID 
Sample type 
Detector narue 
Elapsed live time: 
£nerg4 tolerance : 
Errors propagated: 
Efficiency type : 
Abundance li11it 

DUB0:CUSERJT8658.CNF:1 
PEAK V16.0,PEAKEFF V2.2.ENBACK Vl.3,NIO/DEP V2.2,WTMEAN Vl 
T8658 SST 544-90 90-3617-A-3 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acquisition date : 
T8658 544-90 SST Sample quantity : 
10 ML SCV SaD1ple geometry 
TRACK Detector geometry: 
0 15:00:00.00 Elapsed real time: 

1.00 Half life ratio 
~lo 
Empirical 

75.00 

Systematic Error 
Efficiencies at 
WTM error li11it 

17-NOV-1858 00:00:~& 
26-SEP-1990 15:00:32 
2.11000£-02 G 
T2SCV 
T2SCV 
0 15:00:07.49 0.0% 

8.00 
0.00 i. 

Peak Energy 
3.00 

Nuclide Line Activity Report 

Nuclide Type: activation 
Uncorrected Decay Corr 1-Sigma 

Nuclid •.: Energ4 7.Abn ZEff uCi/G uCi/G :'{Error Status 
tlA-22 511.00 180.00 7.290E-01 5.068E-04 5.071£-04 35.47 OK 

1274.53 99.94'f. 3.051E-01 1. 179E-03 1. 180£-03 16.56 Of{ 

Final Mean for 2 Valid Peaks = 8.158£-04+/- 1. 323£-04 ( 16.22¼) 

~0-60 /1173,24 99.90 3.289£-01 8, 114E-02 8 .117E-02 1.12 QI{ 
1332.50 99,981: 2.930£-01 8.179£-02 8.181E-02 1.07 Of{ 

Final Mean for 2 Valid Pi::aks = 8.150£-02+/- 6.303£-04 ( 0.77%) 

Nuclide T4pe: natural 

Nuc 1 i de Ener Q\J 
_t-4~ 1460.83 

Uncorrected D•.:cay Corr 1-Sigma 
i.Abn i.Eff uCi/G uCi/G i.Error Status 

10.67* 2.695E-01 3.158E-03 3.158E-03 58.74 OK 

---Final Mean for 1 Valid Peaks= 3.158£-03+/- 1.855E-03 ( 5'~ 

~luc l i de Typi::: fission 
Uncarrect.;:d 0.;:c ay Corr 1-Sigma Nuc l i de EMrqu /4Abn Hff uCi/G uCi/G ;~Error Status GQ-~;z, 12:!.06 85.95f 2.689£+00 2.051£-03 2.056£-03 7.85 OK 136.47 10.33 2.545E+00 0,000E+00 0.000E+00 0.00 Absent 

Final Mean for 1 Valid f'i::aks = 2.056E-03+/- 1.615E-04 ( 7.85¼) 

CS-134 563.24 8.38 6.~98E-01 0.000£+00 0.000[+00 0.00 Absent 569.32 15.40 6.527E-01 0.000E+00 0.000£+00 0.00 Absent 604.71 97.60* 6.145[-01 1,852£-'03 1. 853£-03 15.62 m, 
795.87 85.40 4.706[-01 2.280E-03 2.282[-03 16.57 OK 801.95 8.73 4.670E-01 0.000£+00 0.000£+00 0.00 Absent 

Final Mean for '1 Valid f'.;:ak s = 2.012E-03+/~ 2.298£-04 ( 11. 42/4 > .. 
D04-024 



Nuclide Line Activitu Report (continued) Pag~ : 
Sample ID : TB658 544-90 SST Acquisition date 26-SEP-1990 15:00:3 

.. uc l i di:: Tt.jpe: fis;;ion 
Uncorrected Decay Corr 1-S i gnia tluc l i de En•~rgu ~Abn ;~Eff uCi/G uCi/G i.Error Status CS-137 661.66 85.20* 5.622E-01 8.893£-02 8.899£-02 0.89 Of( 

Final 11ean for 1 Valid Peaks = 8.899E-O2+/- 7.879£-04 ( 0.897.) 
CE-144 80.10 1.13 2.818E+00 0.000E+00 0.000E+00 0.00 Absent 133.54 11. 10f. 2.571E+00 2.694E-03 2.700E-03 35.06 OK 

Final l'lean for 1 Valid Peaks = 2.700£-03+/- 9.465E-04 ( 35. 06;n 
EU-155 86.54 32.80 2.862£+00 1.733E-O3 1.733£-03 20.32 Of( 

105.31 21.84* 2.833E+00 1.244£-03 1.244E-03 32.39 OK 
Final Mean for 2 ValidPi::aks = 1.521£-03+/- 2.652E-04 ( 17.43!) 

AM-241 59.54 35.90f 2.315E+00 1.267£-03 1. 267E-03 21.63 OK 
Final Mi::an for 1 Valid Peaks = 1.267£-03+/- 2.741£-04 ( 21. 637.) 

Nuclide T4pe: ACTIVATION 
Uncorrected Decay Corr 1-Sigma ..1c l i de EnerglJ i:Abn ~£ff uCi/G uCi/G ;~Error Status D-153 97.43 27.60f 2.370E+00 6.153E-03 6.170E-03 5.29 OK luJ.18 19.60 2.846E+00 6.816£-03 6.835£-03 6.65 Of( 

Final l'le an for 'l Valid Peaks = 6.396E-03+/- 2.650£-04 ( 4.14;n ... 

D04-025 



F'ast-NIO P~ak S~arch R~port Pag~ . 3 ' Sar~p l.;: ID . T~3658 544-90 SST Acquisition date . 26-SEF'-1990 15:00:32 . . 

£ni::r QlJ Ari:a e,I; gnd FIJHM Channd Li:ft P1,1 %Err Fit Nuc l i d,~s 

5 37.29:i: 2052 4001 2.98 50.04 47 13 5.8 2.38E+01 
r 41.32 6269 6421 2.73 55.42 47 13 2.7 ,J 

0 47.23* 1459 5326 2.35 63.31 60 8 9.5 
0 S9.41 444 3432 1.92 79.56 77 6 21.6 AM-241 
0 74.17* 89 5206 2.85 99.25 96 8147.9 
0 85.97 686 5772 2.97 114.99 111 9 20.3 EU-155 
') 97.36 2055 3808 1.53 130.17 126 18 5.3 5.54E-01 GD-153 -, •. 1t)3.18 1603 3690 1 .,. ~, - • ,Ju 137.94 126 18 6.7 G0-153 
2 105.39 7')' ...,.;.'t 3645 1.43 140.89 126 18 32.4 EU-155 
I) 122. ?4 1998 6463 2.23 164.03 159 10 7.9 C0-57 
0 134.09 324 4537 1.57 1:19.17 176 7 35.1 CE-144 
\} 510.76:o: 280 2008 2.87 681. 47 676 12 35.5 NA-22 
;; 604.59 468 1387 1.73 8i,6,57 802 10 15.6 CS-134 
(, 661.50* 1?96i' 1205 1. 99 882.43 877 11 0.9 CS-137 
0 723 .53 "l '1 ,.., 994 2.39 965.12 961 10 27.7 ~~.:.. 

0 795.54 386 10,3 ~· 2.n 11)61.10 1057 10 16.6 CS-134 
0 1005,31 116 972 2.07 1340. 66 1336 9 49,1 
0 1173.29* 11241 861j 2.32 1564.48 1 C"C"' 17 1.1 C0- ,50 ,J ,Ju 

0 1274.74 152 128 2.04 1699.64 1695 10 16.6 NA-22 
0 1332.8:5+. 10100 267 2.58 1777.05 1769 18 1.1 C0-60 
0 1409.63 ')j 78 2.17 1879.32 1874 12 67.1 .:,. I 

IJ 1460.38:t 38 66 1. 91 1946.92 1940 14 58.7 f~-40 

D04-026 



UAX/VMS Peak Search Report V1.7 Generated 27-SEP-1990 07:17:39 

- inf i gur at ion 
,al4ses b11 

waaiple title 
Deposition Date 
Sa11ple date 
Sampl~ ID 
S,u1p le t4pe 
Detector naoie 
Elapsed live ti~e: 
Start energ4 
SensitivitiJ 
Critical level 

Pk It Energ4 

1 5 37.29:1: 
2 5 41.32 
3 0 
4 0 
5 O 
6 0 
7 2 

47.2,h 
59.41 
74.17* 
85.97 
97.36 

8 2 103.18 
9 2 105.39 

10 0 122.74 
11 0 134.09 
12 0 510.76:t 

3 0 604.59 
14 0 661.50f. 
15 0 723. 53 
16 0 795.54 
17 0 1005.31 
18 0 1173.29:t 
19 0 
20 0 
21 0 
22 0 

1274.74 
1332.85:t 
1409.63 
1460.38:t 

DUB0:[USERJT8658.CNF;1 
PEAK V16.0,ENBACK Vl.3 
T8658 SST 544-90 90-3617-A-3 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acquisition date : 
T8658 544-90 SST Sample quantity : 
10 "L SCV Saople geometry : 

17-NOV-1858 00:00:00 
26-SEP-1990 15:00:32 
2 .11000E-02 G 

TRACK Detector geometry: 
0 15:00:00.00 Elapsed real time: 

T2SCV 
T2SCV 

29.76 End energy 
5.00 Gaussian 

0 15:00:07.49 0.07. 
3074.55 

No 10.00 

Area Bk gnd. FWHM Channi:= l Li::ft PY Cts/Soac :!Err Fit 

2052 
6269 
1459 

444 
89 · 

686 
2055 
1603 

324 
1998 
324 
280 
468 

17967 ,., . .,.-, ........ 
386 
116 

11241 
152 

10100 
27 
38 

4001 2.98 50.04 
6421 2.73 55.42 
5326 2.35 63.31 
3432 1.92 79.56 
5206 2.85 99.25 
5772 2.97 114.99 
3808 1.53 130.17 
3690 1.58 137.94 
3645 1.43 140.89 
6463 2.23 164.03 
4537 1.57 179.17 
2008 2.87 681.47 
1387 1.73 806.57 
1205 1.99 882.43 

994 2.39 965.12 
1039 2.13 1061.10 

972 2.07 1340.66 
860 2.32 1564.48 
128 2.04 1699.64 
267 2.58 1777.05 

78 2.17 1879.32 
66 1.91 1946.92 

47 13 3.80E-02 5.8 2.38E+01 
47 13 1.16£-01 2.7 
60 8 2.70E-02 9.5 
77 6 8.22£-03 21.6 
96 8 1.64£-03147.9 

111 9 1.27£-02 20.3 
126 18 3.80£-02 5.3 5.54E·-f:>1 
126 18 2.97£-02 6.7 
126 18 6.0lE-03 32.4 
159 10 3.70E-02 7.9 
176 7 6.00£-03 35.1 
676 12 5.19E-03 35.5 
802 10 8.67£-03 15.6 
877 11 3.33£-01 0.9 
961 10 4.11E-03 27.7 

1057 10 7.15£-03 16.6 
1336 9 2.14E-03 49.1 
1556 17 2.08£-01 1.1 
1695 10 2.81E-03 16.6 
1769 18 1.87E-01 1.1 
1874 12 5.08E-04 67.1 
1940 14 7.09E-04 58.7 

D04-027 
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Nuclide Li~e ~ctivity Report (co ~tinua dl Pa ge : 
SaEpl~ ID : T8653 545 - 90 SST Acquisi t ic~ dat~ 25-SEP-1990 12:02:3 

,~ uclide T1Jpe: f is ::ior, 
Un:: or rec L.;::d D,::c c11~ Curr· 1-Sigm;i 

Nucliv En,:rq1.,1 ;:A bi1 ;:ur t..C i / G LJC i /G 7.[rror Stat1Js 
661.66 CS-137 85.20* 5.622[-01 1. •103£ +O 1 i.403[+01 0.1? 01( 

Fir. J l M,.::an for 1 Vc1l id Pe ake; = 1.403Er01+/- 2.601[-02 ( O.l <i' !) 

Cf:-t"trtf I 8 0 . 1 0 1.13 2.818[ ·r\1\J 0.000E+00 0.000E+00 0.00 Ab so::: nt 
133.54 11. 10:t 2.579E+00 4.68{1[-02 4.686[-02 33.74 Of~ 

Final Mean for 1 Valid Peaks= 4.6D6E - 02+/- 1.581£-32 ( 33.74%) 

86.54 32.80 2.865£+00 7.725E-03 7.727E-03 57.11 OK 
105.31 21.841 2.834E+0C 0.000E+00 0.000E+00 0.00 Absent 

Final M~ an for 1 Valid Peaks - 7. 727E- 03+/ - 4.413E-03 ( 57.11%) 
-···-- ····--------

VAX/ VMS Nuclide Identif ication Raport V2.5 Genar·at ed 10-0CT- 1?90 15: 24: 21 

DUB3:CUSERJT8653.CNF:1 Conf i qLirat i an 
t.na lyses by 
Saoipl~ title 

PEAK Vl6.0.PEA~EFF V2.2,ENBACK V1.3 , NID/DEP V2.2 , ~TMEAN V1 

:positioi1 Oc:te 
.H~p l 1:: d att: 

;:;a n: ple ID 

T8653 SST 545-99 90-3618- A-1 
25-SEP-19?0 00:00:00 Deposition Period: 
25-SEP-1990 00:00:00 Acqu is ition dat~ : 
T8653 545-90 EST SJ@ple quantity 

17-~OV- 1858 00: 00: 0 
25-SEP-1990 12:02: ) 
2.06390E-02 G 

Sarup le t. ,Jpe 
De te ctor nami:: 
Elapsed liv& time: 
Energy tolerance : 
Er rors propagated: 
Efficiency typi: 
Abundance limit 

10 ~L SCV Sample geomatry 
TRACK O~tector g~ometry: 
0 01:40:00.00 ElJpsed real tiwe: 

1.30 Half l i fe ratio 
No 
Empiric .J l 

63.00 

S,dstem ,Jt i c Error 
Effici enc:es at 
lJTM er·tor l i n1 it 

Hucl i de Line A;,:tivity r\epod 

Nuclide Type: act i~ ation 
!Jr.c orr,~c t,:, d Decay Corr 

Mu c l i de Ene r qu i'. ,~ bn '.?[f f uCi/C uC i/G 
~ 511.00 180.00 7 .:6G[ ·-0i 3. 20',E-03 3.205[ · 03 -

1274.53 ')Ii , 94t: 3.050E-01 5.943[ - 03 : . 945( ··03 

T2 ·3C'.J 
T2 :JC 1) 

0 01: 1;0:26.40 
8 . 0\) 
0.00 X 

F',:::ak En ,::rg ~ 
3. (10 

1 ·· S i y n, a 
::rrror SL J t t.. s 
62.85 o~: 
31.67 m: 

Final Mean for 2 Valid Pec1ks = 4.667[··03+/- 1.375E-03 ( 29.47%) 

C0-60 / 1173.24 99 . 9(d 3.290E··Ol 6.809(-01 f;.810[-01 1.14 Of( 
1332.50 99.98i 2.930E-01 6.910E-01 6.912[-01 1.08 OK 

Final "ean for 2 Val i d F'Eaks = 6.863E-01+/- 5.376[-03 

D04~28 
Nuclide TlJpe: fis:ion 

Unc orr-~cti::d D,2c a,~ Curr 1-Sigrila 
ilucl i J,:: Cn rgy 7.h bil ;~c r r uCi/G uCi/G 1.Err0r Sl.;tus 
~ 12 • 0,£ 85.95 ! 2. l\87[ +0(1 6.5311[- (f!, t,. 5 11 3[ ·- 03 2?.67 0" r, / ! .. I -·· ~ ~ r , 17r-. .·• ,· ,- "'\ ,- ' .. ,- . 

?, I ' / v •-:,. 

,,.. .. 



Past-NID Pi:: elk s,~ Ji'Ch F-:1::port F'Jg-~ : ·1 
, J 

Sample ID : T8653 545~90 SST Acquisi ti on dat8 : 25-SEP- 1990 12:02:08 

,t En2rg,J {,rea E,k gr1 d Fl.J Hi·l 0. J ,·,n2 l L1::H Pw 1.Err Fit rlw c l i d;\ s 

• 37.02:t 5004 20i67 1.H s;9.69 1t 7 7 C' "! 
,.J • .., 

0 41. 32 3~2 15490 2.31 c.- I!" !. ,, C.- ! 6 57.9 ,J ..J • I a. ,J •t 

0 47.56 535 12399 2. 46 63.75 62 5 28.8 
0 86.71* 333 1450? 1,. 98 115.?l 113 6 57.1 EU-155 
j 97.36 47:! 12309 1. (l':i i30.18 129 5 35.5 GD - 153 
0 103.06 345 1242C 1.27 137.78 136 5 48.0 G0-153 
0 122.97 ,591 16578 2. 23 1,54.33 U2 6 29.7 C0-57 
0 133.-33 6 I • • 't 16951 1.65 178.15 176 6 33.7 CE-144 
0 344.01 438 1iH12 1.65 1159.12 457 6 36.8 
0 512.21 192 5718 2.10 633,i; l 681 6 62.9 t~A-22 

RU-106 
(} 604.6!; 149 2688 1.17 806.64 803 8 60.6 CS-134 
0 661. 42:t 308022 3029 1.97 082.33 875 15 0 ':I ... CS-137 
0 795.54 pc: .., . ., 720 1.85 1061..09 1057 9 38.3 CS-13t, 
0 1108.10 'iO 489 1.72 1477.62 1477 612!),9 .. u 

0 1173.17{ 10253 625 ~.34 1564.32 15:6 17 1. .l CO --5 0 
0 1275.14 C)"! 112 3.03 1700.17 16~'5 16 31. 7 tlA-22 ,,,,, 
0 1316.41 14 Cl 2.09 1755.15 1753 7 93.7 ,JC, 

C" .t 0 1332.75:t: 9276 117 2.50 177.:..91 1770 15 1.1 C0-60 
(. :''lo ~ 1407.71 17 14 2.08 1B76.76 1871 11 57. 2 

0 1564.96 10 11 2.24 2086.20 2081 11 86. 0 
0 1707.12 2 ; 0.80 2275.51 2275 7291.5 ,. 
0 1713.20 8 2 1.53 2283.62 2281 7 60.5 
,) 1822.72 8 11 2.02 2429.43 2421 13119.2 
0 1964.25 7 C' 2.25 2617.85 2611 9 81}. 2 ,J 

0 2119.54 'i ~ 1.24 2824.56 2819 11 ,,s.2 
i 2165.21 9 0 l. 09 2885. 33 2881 10 33.3 

_.-,;,-:-:: 

N 

D04~029 
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VAX/VMS Nuclide Id~ntification Report V2.5 Generated 25-SEP-1990 13:58:30 

inf i gur at ion 
1al4ses blJ 

Sample title 
Deposition Dato: 
Sample date 
Sa11p le ID 
Sample type 
Detector name 
Elapsed live time: 
Energy tolerance: 
Errors propagated: 
Efficienc4 t4pe : 
Abundance limit 

DUB0:[USERJT8653.CNF:1 
PEAK V16.0,PEAKEFF V2.2,ENBACK V1.3.NID/OEP V2.2,IJTMEAN Vl 
T8653 SST 545-90 90-3618-A-1 
25-SEP-1990 00:00:00 Deposition Period: 
25-SEP-1990 00:00:00 Acquisition date : 
T8653 545-90 SST Sample quantity 
10 ML SCV Sample geometr4 
TRACK Oo:tector geometry: 
0 01:40:00.00 Elapsed real time: 

1.00 Half life ratio 
No 
Empirical 

75.00 

Systeniat i c Error 
E ff i c i enc i es at 
IJTM error l i Dl it 

17-NOV-1858 00:00:ot 
25-SEP-1990 12:02:08 
2.06390£-02 G 
T2SCV 
T2SCV 
0 01:40:26.40 0.4¼ 

8.00 
0. 00 ;~ 

Peak Energy 
3.00 

Nuclide Line Activity Report 

Nuclide Type: activation 

t,uc l i de Ener Ql/ 
CO-60 / 1173. 24 

1332.50 

Uncorrected Decay Corr 1-Sigma 
%Abn %Eff uCi/G uCi/G ¼Error 

99.90 3.290E-01 6.809E-01 6.810£-01 1.14 
99.98* 2.930E-01 6.911£-01 6.913£-01 1.08 

Status 
OK 
0.{ 

Final Mean for 2 Valid Peaks= 6.864£-01+/- 5.376£-03 ( 0.78¼) 

mJC l i de Type: fis;ion 
Uncorrected Do::c ay Corr 1-Si~ma 

Nucl it~/ Energ4 7.Abn i.Eff uCi/G uCi/G i.Error Status 
CS-137 661.66 85.20* 5.622E-01 1.403E+01 1.403E+01 0.19 OK 

Final Mean for 1 Valid F'eaks = 1.403E+01+/- 2.601E-02 ( 0.197.) 

CE-144/ 80.10 1.13 2.818E+00 0.000£+00 0.000£+00 0.00 Absent 
133.54 11.10* 2.579E+00 4.680E-02 4.686£-02 33.74 m, 

Final Mean for 1 Valid Peaks = 4.686E-02+/- 1.581E-02 ( 33.74%) 

D04-030 
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Post-NID Peak S~arch Report Page : 2 '• . 
SaDiple ID : T8653 545-90 SST Acquisition date . 25-SEP-1990 12:02:08 . 
.... Energy Ari::a Bk gnd FIJHl'I Ch,rnne 1 Left Pw %Err Fit Nuctides 

0 37.02:t 5000 20167 1.46 49.69 47 7 5.3 
0 97.36 472 12309 1.05 130.18 129 5 35.5 
0 133.33 614 16951 1.65 178.15 176 6 33.7 CE-144 
0 661.421: 308027 3829 1.97 882.33 875 15 0.2 CS-137 
0 795.54 135 720 1.85 1061.09 1057 9 38.3 
0 1173 .17>t 10253 625 2. 34 1564.32 1556 17 1.1 CO-60 
0 1275.14 83 112 3.03 1700.17 1695 16 31.7 
0 1332.751 9277 117 2.50 1776.91 1770 15 1.1 CO-60 

M 

D04-031. 



VAX / VMS Peak Search Report Vl.7 Generated 25-SEP-1990 13:58:13 

'·on f i gurat ion 
,1 a 14 s e; bu 

DUB0:[USERJT8653.CNF:1 
PEAK V16.0.ENBACK Vl.3 

... ampli:: title 
Depo:;ition Date 
Sa D1p lo:! dati:: 
Sa111ple ID 
Sao,p le type 
Detector nam~ 
Elapsed live time: 

T8653 SST 545-90 90-3618-A-1 
25-SEP-1990 00:00:00 Deposition Period: 
25-SEP-1990 00:00:00 Acquisition date : 
T8653 545-90 SST Sa~ple quantity 
10 ~l SCV Sample geoD1etr4 

17-NOV- 1858 00:00:00 
25-SEP-1990 12:02:08 
2.06390£- 02 G 

TRACK Detector geo~etry: 
T2SCV 
T2SCV 

Start energ4 : 
Sensitivitti 
Cri t ical level 

0 01:40:00.00 Elapsed real time: 
29.76 End ~nergy 
5.00 Gauss i an 

~ 01:40:26.40 0.4i. 
3074.55 

No 
10.00 

F'k It Erierg4 Area Bkgnd FWHM Channel left P~ Cts/Sec iErr 

1 0 
2 0 

- - J ~ 
4 0 

37.ll2* 5000 
97.36 472 

133 •. 33 614 
661.42* 308027 

5 0 795.54 135 
6 0 1173.17* 10253 
7 0 1275.14 83 
8 0 1332.75* 9277 

20167 
12309 
16951 
3829 

720 
625 
112 
117 

1.46 
1.05 
1.65 
1.97 
1. 85 
2.34 
3.03 
2.50 

49.69 
130. 18 
178.15 
882.33 

1061.09 
1564.32 
1700.17 
1776.91 

47 
129 
176 
875 

1057 
1556 
1695 
1770 

7 8.33£-.01 5.3 
5 7~86£-02 35.5 
6 1.02E-01 33.7 

15 5.13E+01 0.2 
9 2.24£-02 38.3 

17 1.71E+00 1.1 
16 1.38E-02 31.7 
15 1.55E+00 1.1 

004.:..032 

Fit 



.... 

VAX/VMS Nuclide ldentificatiun ~epart V2.5 Gener J ted 10-0CT-1990 15:25:32 

DUB0:CUS[RJT8 655.CNF;1 Conf i guration 
\na lyses by 
Sample title 
Di:position 0Jte 
Sample dat.;: 

PEAK Vl6.0 .PEAKEFF V2.2,ENB ACK V1.3,NID/DEP V2.2 , WTMEAN Vi 

Salllple ID 

T8655 SST 546-90 90-3618-A-2 
26-SEP-1990 00:00:00 Deposit ion Period: 
26-SEP-1990 00:00 :00 Acqu isition date : 
18655 546 -90 SS T Sample quant i ty 

17-NOU-1853 00:00:00 
26 -SEP-1990 09:15:34 
2.04400E-02 G 

Sample type 
Det.;:ctor t1.1me 
Elapsed live time: 
Energy tolerance : 
Errors propagated: 
Efficiency type 
Abundanc e limit 

10 ML SCV Sarupl2 gaoffietry 
TRACK Detector geofiletry: 
0 01:40 :03.00 Elaps~d real time: 

1.30 Half l i f~ ratia 
No 
Empirical 

60.00 

Systo2matic Error 
E ff i c i enc i ;;:S at 
WH'I ,~rror l i mi t 

Nuclide Line Activ i ty Report 

tluclide Type: natural 

T2SCV 
T2SClJ 
0 01:40:29 . 23 

8.00 
0.00 ¼ 

Pe.:ik En•~rgy 
3.00 

Unc orrected Decay Corr 1- Sigma 
Nucl i de En ergy ZAbn ZEff uCi/G uCi/G %Error St atus 
I~~ 14 6 0 • 8 3 10 . 6 7 * 2 . 6 9 4 E - 61 1. 5 2 7 E -(12 1. 5 2 7 E -0 2 61. 7 4 0 K 

Final Mean fa r 1 Valid PeJks = 1.527[- 02+/ - 9.431E- 03 ( 61.74% ) 

~u cl i de Typ~: f iss ion 
Uncurrect ;~d Decay Corr 1- Si gma 

il ucl i d-2 Ent::rgy 7. Abn :'. EH uC i/G LIC i / G ;~Error St JtLIS ca Jp:w 122.06 85.95:t 2. 690E +0(1 7.706E-03 7.7i4E-03 26.72 OK 
13t .. 47 10.33 2.S45E +0 0 0. 000E 1-00 0. 000E +IN 0.00 P, bSs"!nt 

Final Me an for 1 Val id h : ilk <:- = 7.714[-03+/- 2.061£ - 03 ( 26 .72:~ ) 

CS -13 4 

/ 
563.2 4 8.38 6.59()[- 01 0. 000[ ,-00 0. 00 0[ +\}~) 0.00 Absi::nt 
569.32 15.40 o.527£-01 3.000(+00 0.00;}[+00 0. 0 ,-, Abse_nt 
,504 .71 '.r"7 .60 1: 6. 11,3[ - 1)1 1. ?33E-02 1. S'33FirT · 21f:i 6 01'. 
795. 87 85.40 1, . 70 3[-31 1. 721[ -02 1. 722E-02 21. 04 01( 
801. 95 8.73 4 . 6 70E -- 1J1 0.000E100 O.C00[ • 00 0.00 Ab ,; ;~nt 

Final Mean for 2 Valid F·o:.:d·. s = 1.820[ ··02+/ - 2.653[-03 ( 1°i.58Z) 

1.520[+01 1. 520[ +01 ~.1 3 CS- 137 J 661.66 85.20:t 5.622E ·- ~1 

Final Mean far 1 Valid Peaks= 1.520[+01+ / - 2.729E - 02 ( 

0 II ,, 
0.18;.) 

CE - 14 4 / 8 0 • 1 0 1. 13 2 • 8 Ul E + (,:} 0 . 0 0 0 E i· 0 0 0 • 0 0 0 E + 0 0 0 • 0 0 A b s •~ n t 
133.54 11.10* 2.582£+00 3.064[-02 3.067E-02 47.22 OK 

A/1 - 241 

Fjt1al MeJn for 1 1)alid Peak s = 3.067[-02+/- 1.448[-02 ( ,,7.227.) 

/ 59.54 35.901 2.301[+00 1.529E-02 1.529E-02 34.09 OK 

F.inal fh'!,m for 1 1)alid F'eJks = 1.529[-02+/- 5.334E-03 ( 34.8?i. ) 

D04-033 

0. 57. 

.. 
' 



Nuclidi: Lin•: Activity Report (contimii:::d) F'Jge: 2 
Sample ID : T3655 546-90 SST Acqu isition dJte 26-SEP-1990 09:15:34 

'luclide Type: :ictivjtian 
Uncarrect,::d DHay Corr 1-·Sig;11a 

Nucl id• An"'9~ i.Abn ;:E ff uCi/G uCi/G i.Error Status 
CO ·-60 173.24 99. 90 3. 290E-01 9.439E-01 9.440E-01 0. 93 OK 

1332.50 99.98t 2.93~E-01 9.564E··01 9.565E-01 0.91 O}{ 

Final Mean f or 2 V~lid Peaks= 9.503E-01+/- 6.197£-03 ( 0.65¼) 

Nuclide Type: ACTIVATION 

Nuc l i de Ener g,~ 
CD-153 / 97. 43 

103.18 
27 . 60 ·:t 
19.60 

;~Eff 
2.871E+00 
2.8,i8E+00 

Uncorrect2d Decay Corr 1-Sigma 
uCi/G uCi/G %Error 

2.275E-02 2.27BE-02 24.83 
1.302E-02 1.303E-02 53.99 

Statu ·~ 
m{ 
Ol( 

Final Mean for 2 Valid Peaks= 1.895(-02+/- 4.409E-03 ( 23.26%) 

004..:.034 



Pos t-NID Peak Search Report f'.' J ge : 3 
Sample ID : T8655 546-90 SST Acquisition date : 26-SEP-1990 09:15:34 

·t Eni::rgy Area Bkgnd FlJH11l Ch .rn n,1 l L,.::H Fw :~Err Fi L NLJcl i d>:::S 

0 37. 09 :t 5909 21622 1. 50 49.78 0 7 4.6 
0 41. 65 494 13801 1.51 55.86 54 5 36.2 
0 47.06:t 5,;2 16588 2.49 63.08 61 6 37.7 
0 59.07 c:-,7 

..J1 ·..J 15719 2.37 79.10 77 6 .34.9 Ml-241 
3 73.84:t '1-, I 

,;,. /., 16061 1.76 98.81 97 6 73.2 
0 97.04 818 15915 2.13 129.75 128 6 24.8 GD-153 
0 102.81 330 14025 1.13 137.44 136 5 54.0 GD - 153 
0 109.50 313 191126 2.26 146.37 1'13 7 74.7 
0 122.63 808 18413 1.37 163.88 162 6 26.7 C0-57 
0 133.04 398 15629 1.36 177.77 176 5 47.2 CE - 144 
0 191.63 12786 115083 13. 65 255.91 243 7'") 8.0 ,., ... 
0 475.27 703 13540 1. 98 ,~34.15 632 6 26.7 
0 604.80 526 3308 1. 97 806 . 04 803 9 20.2 CS - 134 
0 661 .'12* 33035'3 4452 1.93 882.33 875 15 I:} ,, ... CS-137 
0 712.94 44 733 ., ., C" 

~- ~J 951.0"1 949 7104.4 
0 795. 21) 314 1145 1.58 1060.64 1056 10 21. 0 CS-134 

....... 0 837.22 70 717 1.43 1116.66 1114 6 61. 5 
0 846.33 85 548 2.11 1128.79 1127 5 43.6 

('\ ~ 0 963.63ct 87 844 1.51 1285.12 1283 6 55.3 
0 1173.20 :i: 14075 636 2.32 1~64.36 1559 14 0.9 C0-60 
0 1274.93 95 98 3.40 1699.89 1696 12 24.0 
0 1292.27 ') C: -, -, 1.11 1722.99 1720 10 75.0 ..... ' / 
0 1332.74'1. 12714 130 2.4ft 1776.90 1770 15 0.9 C0-60 
~ 1408.77 17 ,, C" 

,;.,..,) 1.87 1878.18 1874 <J 60.8 
0 1446.82 2 9 1.38 1928.86 1923 7221.3 
1) 144'1.29 10 3 0.89 1932.15 1930 6 44.4 
~ 1460.82": 20 8 3.48 1947.51 1941 15 61. 7 1(-40 
0 1475.86 12 5 2.03 1967.5', 1965 7 52.7 
0 1529.41 4 14 1.55 2038.86 2033 8165.0 
0 1717.07 -, 4 0.99 2288.76 2:288 6 66.5 I 

" 1721.21 ,, 
6 0.58 2294.28 2293 5228.0 .. 

e 1744.47 11 C" 1.30 ~325.25 2320 12 58.9 J - 0 1771. 62 11 
., 

2.42 2361.40 2358 7 41. 2 ,;,. 

0 1327.63 r , 20 6.29 2435. 97 21,32 121198.9 ,;,. 

3 2141.10 3 C" 1. 85 2853. 24 2852 5104.3 J 

D04-035 



-
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VAX/VMS Nuclide Identification Report V2.5 Generated 26-SEP-1990 11:04:24 

onfiquration 
nalysi:'-!s by 

Sample title 
Deposition Date 
Sa1Up le date 
San1ple ID 
Sa11p le type 
Detector naoie 
Elap;ed live tiije: 
Energy tolerance: 
Errors propagated: 
Eff iciency type 
Abundance liniit. 

DUB0:(USERJT8655.CNF:1 
PEAK V16.0,PEAKEFF V2.2,ENBACK Vl.3,NIO/DEP V2.2,WTMEAN Vl 
T8655 SST 546-90 90-3618-A-2 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acquisition date : 
T8655 546-90 SST Sample quantity : 
10 ML SCV Sanple geometry : 
TRACK Detector geonetry: 
0 01:40:00.00 Elapsed real time: 

1.00 Half life ratio 
No 
E11p i r i ca 1 

75.00 

Systeaiatic Error 
Effici,rncies at 
IJTM error lim i t 

17-NOV-1858 00:00:00 
26-SEP-1990 09:15:34 
2.04400£-02 G 
T2SCV 
T2SCV 
0 01:40:29.23 0.5i. 

8.00 
0.00 7. 

Peak Energy 
3.00 

Nuclide Line Activity Report 

tluc l i di:: Tqpi::: natural 
Uncorrected Decay Corr 1-Signia Hue 1 i de £nerou ;~Abn 7.Eff uCi/G uCi/G 7.Error Status I, .. " 1460.8.3 10.671: 2.694£-01 1.735£-02 1. 735£-02 54.39 Of{ 

Final Mean for 1 Valid Peaks= 1.735£-02+/- 9.437£-03 ( 54.39%) 

UC 1 i de Type: fi s~-ion 
Uncorrected Decay Corr 1-Sigiia il ucl ide Energu iAbn i:Eff uCi/G uCi/G i.Error Status 

-~122. ,}6 85.951: 2.690£+00 7.7.06E-03 7.714E-03 26. 72 Of{ 136. 47 10.33 2.S45E+00 0.00,0£+00 0.000E+00 0.00 Absent 
Final Mean for 1 Valid Peaks = 7.714£-03+/- 2.061£-03 ( 26.72:!) 

CS-134/ 563.24 8.38 6.598E-01 0.000E+OO 0.000£+00 0.00 Absent 569.32 15.40 6.527£-01 0.000£+00 0.000£+00 0.00 Absent 604.71 97.60* 6.143E-01 1.933£-02 1.933E-02 20.16 o•{ 795.87 85.40 4.708E-01 1.721£-02 1. 722£-02 21. 04 OK 801. 95 8.73 4.670£-01 0.000£+00 0.000£+00 0.00 Absent 
Final M~an for 2 Val id P~aks = 1.820£-02+/- 2.653£-03 ( 14.587.) 

CS- 137 /661.66 85.20* S.622E-01 1.520E+01 1. 520E+01 0.18 Of{ 
Final Mean for 1 Valid f'eak s = 1.520E+01+/- 2.729£-02 ( 0.187.) 

A11 - 241 / 59 .54 35.90:o: 2.301Et00 1.529E-02 1.529£-02 34.89 OK 

Final l'lean for 1 Valid Peaks = 1.529E-02+/- 5.334£-03 ( 34.897.) 

004..:.036 



('. 

Nuclid~ Line Activity Report <continued) Pag~: 2 
Sample ID : T8655 546-90 SST Acquisition date 26-SEP-1990 09:15:34 

Nuc l i de Type: activation 
Uncorrected Decay Corr 1-Sigma 

Nuclide Enerqu 7.Abn ¼Eff uCi/G uCi/G 7.Error Status 
C0-60 / 1173.24 99.90 3.290E-01 9.439E-01 9.440E-01 0.93 OK 

1332.50 99.98it 2.930£-01 9.589E-01 9.590£-01 0,92 OK 

Final "ean for 2 Valid Peaks= 9.515E-01+/- 6.226E-03 0.657.) 

Nuclide Type: ACTIVATION 

Nuclide Energu 
6D-153/ 97.43 

103. 1IJ 

%Abn 
27.60it 
19,60 

7.Eff 
2.871E+00 
2.847£+00 

Uncorrected Decay Corr 1-Sigma 
uCi/G uCi/G ¼Error Status 

1.524£-02 1.526E-02 32.11 OK 
1.222£-02 1.223E-02 65.94 OK 

Final Mean for 2 Valid Peaks= 1.445E-02+/- 4.188E-03 ( 28.99%) 

004-037 



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

~ 

Post-NIO Peak Search Report f'ag~: 3 
Sample ID : T8655 546-90 SST Acquisition date : 26-SEP-1990 09:15:34 

_t Energ~ Area Bk gnd FI.JHl'I Channel Left Pw i.Err Fit Nuclides 

0 37.09f. 5905 21622 1.50 49.78 47 ., 4.6 
C)0 

I 

41.65 494 13801 1.51 55.86 c:: ; 5 36.2 ,J., 

0 59.07 573 15719 2.37 79.10 77 6 34.9 Al'l-241 
0 97.01 548 13524 1.88 129.71 129 5 32.1 GO-153 
0 102.88 309 16813 1.12 137.54 135 6 65.9 GO-153 
0 122.63 808 18413 1.37 163.88 162 6 26.7 CO-57 
0 604.80 526 3308 1.97 806.84 803 9 20.2 CS-134 
0 661. 42:t 330397 4452 1.98 882.33 875 15 0.2 CS-137 
0 795.20 314 1145 1. 58 1060. 64 1056 10 21.0 CS-134 
0 1173.20* 14075 636 2.32 1564.36 1559 14 0.9 CO-60 

. :7 0 1274.93 95 98 3.40 1699.89 1696 12 24.0 
0 1332.73*- 12747 132 2.44 1776.90 1768 17 0.9 CO-60 
0 1460.82f. 23 8 3.48 1947.51 1941 15 54.4 K-40 

-
I-
i 

°' 

004..:.038 



~AX/VMS P@ak Search Report Vl.7 G@nerated 26-SEP-1990 11:04:06 

~o nfiguration 
f\-3 ll.jS@S by 

-.a~1p le title 
Deposition Date 
Sample dati: 
Sa mple ID 

DUB0:CUSERJT8655.CNF!l 
PEAK V16.0,ENBACK Vl.3 
T8655 SST 5~6-90 90-3618-A-2 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acqui;ition date : 
T8655 546-90 SST Sa~ple quantity : 

17-NOV-1858 00:00:00 
26-SEP-1990 09:15:34 
2.04400E-02 G 

San1p le t1,1pe 
Detector na11e 
Elapsed live time: 

.: 10 ML SCU Sample geometry : 
TRACK Detector geo~etry: 

T2SCV 

Star t energy : 
Sensitivit~ 
Critical levi?l 

Pk It Energ1J 

1 0 
2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 

10 0 
11 0 
12 0 
13 0 

37.09i 
41.65 
59.07 
97.01 

102.88 
122.63 
604.80 
661. 42* 
795.20 

1173.201: 
1274.93 
1332.73i 
1460.821: 

T2SCV 
0 01:40:00.00 Elapsed real ti;~: 

29.76 End energ4 
0 01:40:29.23 0.5~ 
3074.55 

5.00 Gaussian 10.00 
No 

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err 

5905 
494 
573 
548 
309 
808 
526 

330397 
314 

14075 
95 

12747 
23 

21622 1.50 49.78 
13801 1.51 55.86 
15719 2.37 79.10 
13524 1.88 129.71 
16813 1.12 137.54 
18413 1.37 163.88 

3308 1.97 806.84 
4452 1.98 882.33 
1145 1.58 1060.64 
636 2.32 1564.36 

98 3.40 1699.89 
132 2.44 1776.90 

8 3.48 1947.51 

47 
54 
77 

129 
135 
162 
803 
875 

1056 
1559 
1696 
1768 
1941 

7 9.84£-,.01 4.6 
5 8,23E-02 36,2 
6 9,55E-02 34.9 
5 9,13£-02 32.1 
6 5.16£-02 65.9 
6 1.35E-01 26.7 
9 8.76£-02 20.2 

15 5.51E+01 0,2 
10 5.23£-02 21.0 
14 2.35E+00 0.9 
12 1.58E-02 24.0 
17 2.12E+00 0.9 
15 3.77E-03 54.4 

D04_;_039 

Fit 



..., 

~~X / VMS Nuclid2 ld~ntificat ion Rerort V2.5 Generated 17-0CT··1990 11:00:40 

:orifiguration 
:;nolys~s by 
Sar.iple title 
D,i:position D.:ite 
Saap le date 
S,a,p le ID 
Sa11ple typo;: 
Detector nae 
Elapsed live time: 
fn~ro~ tol~rahce: 
Erro;~ propdgated: 
Effie iency type 
Abundan,e lirnit : 

oue0:CUSER]T8656.CHF:2 
PEAK Vl&.O.PEAKEFF V~.2,ENBACK V1.3,NID/DEP V2.2,WT"EAN Vl 
T8656 SST 547-90 90-3619-A- 1 
26-SEP-1990 00:00:00 Deposition Period: 
26··SEP-1990 00:00:00 Acquisition date : 
T8656 547-90 SST Sample quantity 
10 NL SCV Sample geo1etry : 
TRAC~ Detector geometry: 
0 01:40:00.00 Elapsed real ti~e: 

1.30 Half life ratio 
No 
Ernpirical 

60,00 

Syste• atic Error 
Efficiencies at 
IJHI error l i III i t 

17-NOV-1858 00:00:00 
26-SEP-1990 11:05:15 
2.00200E-02 G 
T2SCV 
T2SCV 
e 01:40:19.19 0.37. 

8.00 
0.00 7. 

Peak Energy 
3.00 

Nuclide Line Activity Report 

Nuclide Type: natural 
Uncorrected Decay Corr 1-Sigma 

~u,lide Energy :Abn %Eff uCi/G uCi/G %Error Status 
--1,-40° 1~60 . 83 10.67:i: 2.692E-01 1.880E-02 1.880E-02 20.41 OK 

Final ~ean for 1 Valid Peaks= 1.880E-02+/- 3.837E- 03 ( 20.41%) 

luc l i de Typ,?: activc1tion 
Uncorrected Corr DHay l-Sig111a 

ih1 c l i d,~J! Energy 7.A bn ¼Eff uCi/G uCi/G ;~Error Status 
CO-l0 1173.24 99.90 3.290E-01 6.396£-02 6.397E-02 3.68 OK 

1332.50 99.98:f 2.930E-01 6.521£-02 6.522E-02 3.63 01( 

.;6' ·· 95 -

i-Juc 1 i d•~ 

Nuc l i dE! 
CS-134 

FinJl t,eJn for 2 VJlid h:aks = 6.459£-02+/- .1.669£-03 C 2.58~) 

724.20 44,10 5,152E-01 4.461E-03 4.485£-03 30,67 
756.73 54.50r. 4,939E-01 2.466E-03 2.479E-03 54.02 

OK 
OK 

Final rlean for 2 Valid Peaks= 3.455E-03+/- 9.596£-04 ( 27.77%) 

Tt,Jp~: fission 
Uncorrected Deca4 Corr 1-Sigma 

Energy ZAbr, ¼Eff uCi/G uCi/G 7.Error Status 
563.24 8.38 6.598E-01 0.000[+00 0.000E+00 0.00 Absent 

/ 569.32 15.40 6.527E-01 0.000E+00 0.000E+00 0.00 Absent 
60',. 71 97.60+: 6.150[··01 7.366E-03 7.370E-03 36.67 OK 
795.87 85.40 4.707£-01 5.192E-03 5.194E-03 27.49 0.( 
801. 95 8.73 4.670E-01 0.000E+00 0.000E+00 0.00 Absent 

Fi tia l '1,;,an for 2 Valid Peaks = 5.669£-03+/- 1.263£-03 ( 22.27%) 

S-1:,/ 661.66 85.20f 5.622E-01 1.124£-+01 1.124E+01 0.21 OK 

Final rlt!an for 1 Valid Peaks = 1.124E+Ol+/- 2.349E-02 0.21%) 

004...:.040 

) 
/ 



Nuclide Line Activity Report (continued) Page 2 
Sdmple tD: T8656 547-90 SST Acquisition date 26-SEP-1990 11:05:15 

Nucl i dt":! Type: fi~sion 
Uncorri::ctE:d Decay Corr l-Sig11a 

tluc lid~ Erier qt/ ZAbn ZEH uCi/G uCi/G ;~Error Status 
CE - 144 / 80 .10 1.13 2.818Ei00 0.000£+00 0.000E+00 0.00 Absent 

133.54 11. 10:i 2.580E+00 6. 384E-·02 6.392E-02 25.25 OK 

final Mean for 1 Valid Peaks= 6.392E-02+/- 1.614E-02 ( 25.25%) 

A"-241 59.54 35.90* 2.331£+00 b.631£-03 6.631E-03 66.90 OK 

/ FiniJl M~.:in for 1 Valid f'e<1ks = 6.631£-03+/- 4.436E- 03 C 66.90¼) 

Uuclide Tt~p~: ACTIVATION 

Uucl i Je , Enerql/ 
GD-153 / 97.43 

V 103.18 

:U1bn 
27.60* 
19.60 

i;EH 
2.870E+0e 
2.842(1-00 

Uncorrected Decay Corr 1-Sigma 
uCi/G uCi/G %Error 

1.292£-02 1.294E-02 36.36 
1.166E-02 1.168E-02 57.94 

Status 
OK 
0.{ 

Final Mean for 2 Valid Peaks= 1.253E-02+/- 3.862E-03 ( 30.83%) 

D04~041 



V~X/VnS Pe~k S@drch Report Vl.7 G~nerated 17-0CT-1990 12:30:56 

r.or, f i qur· at ion "C~0:CUSERJAOC3$1 
~tlcl lySc!S b\J PEAK V16.i,ENBACK V1.3 
~.i1pl~ t.iile T8657 SST 540-90 90-3619-A-2 
Deposition Dc:1te 26 - SEP-1990 00:00:00 Deposition Period: 17-NOV- 1858 00:00:00 
Sampl@ d .. te 26-SEP-1990 00:00:00 Acquisition date . 26-SEP-1990 13:06:22 . 
Sa~iple ID T8657 548-90 SST Sa111ple quantity . 2.22000E-02 G . 
Samp h typi:: 10 IR SCV S a11p le geo11etr·y . T2SCV . 
Dehctor na111i:: TIMC•{ Detector geo1etry: T2SCV 
Elopsed live ti~e: 0 01:1;0:00.00 Elapsed real time: 0 01:40:21.41 0.4% 
Start et1et·gll . 22.26 End energy 3074.55 . 
Sensi tivity 2.00 Gaussian 10.00 
Criticc:11 level No 

Pk Il En•~rgy 1kea e,k gnd FWHM Channel Left Pw Cts/Sec %Err Fit 

1 0 37.09>: 4U9 16738 1.44 49.78 47 7 7.40E-01 S.4 ., 
0 41.47 295 12685 1.12 55.62 54 6 4.91E-02 61.0 .. 

3 0 46.87;.; 336 12400 1.46 62.83 61 6 5.59E-02 52.8 
4 0 59.28 724 11824 1.59 79.38 77 6 1.21E-01 24.1 
5 e 75 .5(H: 208 10065 1.61 181.02 99 S 3.47E-02 72.8 
6 0 86.06 244 12170 1.91 115.10 113 6 4.06E-02 71.9 ., 0 97.62 392 12125 1.48 130.52 128 6 6.53E-02 44.8 I 

8 0 104 .l.3 343 10289 2.48 139.87 138 5 5.72E-02 44.6 
9 0 121.98 227 11582 1.24 163.02 162 5 3.79E-02 70.8 .,., 

16 e 133.26 1355 16328 1.46 178.06 175 7 2.26E-01 15.8 
11 0 H3.56 296 13661 2.95 191.80 190 6 4.93E-02 62.8 
12 0 148.94 217 11632 1.86 198.98 197 5 3.61E-02 74.9 
13 e 160.86 274 13674 2.86 214.88 212 6 4.57E-02 67.7 
14 e 185.36* 335 18035 1.14 247.54 246 6 5.58E-02 63.2 
15 e 192.23 272 15870 1. 04 256.71 255 5 4.54E-02 69.9 
16 0 208.53 266 16582 1.83 278.46 276 6 4.43E-02 77.2 

~ 17 0 26.3.96 299 12605 4.20 352.38 349 7 4.98E-02 62.5 I 

18 0 291.74 142 7671 1.47 389.42 387 5 2.36E-02 93.4 
19 0 295.97 151 9150 2.24 395.07 393 6 2.52(-02 99.8 
20 e 360.76 248 8266 2.56 481.',6 479 6 4.13E-02 58.7 
21 0 365. 72 299 8287 2.41 ~88.07 486 6 4.99E-02 48.7 ., ., 

0 369.85 212 8523 1.51 493.58 492 6 3.54E-02 69.3 .... 
23 0 387.92 215 10186 0.96 517.68 515 7 3.59E-02 78.1 
24 0 414.43 76 9913 1. ,,3 553.03 553 6 1. 27E-02207. 7 
25 0 420.38 238 10106 2.69 560.96 559 6 3.97E-02 66.7 
26 0 443.13 164 9".27 0.98 591.29 589 5 2.74E-02 89.3 
27 0 459.90 178 12511 2.09 613.66 612 6 2.97E-02 99.6 
28 0 468.~3 252 1',l.05 1. 73 625.16 623 7 4.19E-02 80.3 
29 5 472.57 343 5808 1.70 630.56 629 9 5.72£-02 29.5 4.66E+00 
30 5 474.83 1003 14468 2.55 633.56 629 9 1.67E-01 21.1 -31 0 5011.42 103 4388 2.03 667.68 666 5 1. 72E-02 97 .1 
32 0 511.331 152 4701 1.88 682.22 680 6 2.53E-e2 72.3 
33 0 517.18 116 4271 1.93 690.03 688 6 1.93E-02 89.7 34 0 533.94 218 3205 2.28 712.37 710 6 3.63E-02 41.7 35 0 539.66 169 3262 1.45 720. 00 717 7 2.82E-02 57.1 
36 0 553.32 67 1808 1.55 738.21 736 5 1.llE-02 98.2 
37 e 585.00 134 1974 3.11 780.44 778 8 2.24£-02 58.5 
38 0 604.H 235 1586 2.30 -806.33 804 7 3.92E-02 29.2 39 0 609 . 27* 37 1401 0.91 812.81 811 6 6.16£-03160.6 
40 0 620.16 68 1163 2.25 827.32 826 5 1.13E-02 76.4 

D04~042 



P~ilk Search. R,~port (continued) Page . 2 . 
Sa111pl8 ID : T8657 548-90 SST Acquisition date 26-SEP-1990 13:06:22 

Pk It EMrg\J Area Bkgnd FIJHl'I Channel Left Pw Cts/Sec %Err Fit 

41 0 650.35 41 1619 1.83 867.57 864 6 6.77E-03159.6 
42 e 661.45~ 264424 2774 1.97 882.37 875 15 4.41E+01 0.2 
43 e 682.25 21 107 3.21 910. 09 907 7 3.43E-03 91.0 
44 0 696.14 53 127 1.61 928.61 925 7 8.77E-03 40.4 
45 0 722.17 31 145 0.92 963.30 959 8 5.18E-03 68.7 
46 0 753.40 10 91 1.91 1004.93 1002 6 1.71E-03163.4 
47 0 757.51 14 100 0.78 1010.H 1007 6 2.32E-03125.1 
48 e 795.69 178 117 1.62 1061.30 1058 8 2.96E_.02 13.8 
49 0 802.331 70 107 3.92 1070.!"6 1066 9 1. 16E-02 32 .3 
50 ~ 810.62 61 137 1.94 1081.20 1076 10 1. 02E-02 37 .5 
51 0 817.98 24 172 4.12 1091.01 1089 10 3.92E-03114.6 
52 0 825.59 54 130 4.84 lUl.15 1098 9 8.93E-03 45.7 
53 9 855.62 17 90 1.74 1141.17 1139 8 2.79E-03 91.3 3.96E+00 
54 9 857.49 16 105 1.95 1143.67 1139 8 2.71E.:.0J110.9 
55 0 878.81 21 160 2.21 1172.08 1170 7 3.57E-0310&.7 
56 0 890.57 9 134 0.98 1187.75 1187 6 1.44E-03219.3 
57 0 915.12 ")"1 167 1.31 1220.47 1217 7 4.52E-03 83.9 ,., 
58 0 949.85 48 192 4.79 1266.76 1263 9 7.93E-03 53.2 
59 0 972.43 73 148 2.65 1296.85 1293 10 1.22E-02 35.9 

·60 0 1003.41 54 153 3.63 1338.13 1334 9 9.HE-03 44.7 
61 0 1023.31 45 113 5.00 1364.64 1361 9 7.49E-03 49.b 
62 0 1033.08 24 139 2.75 1377.66 1375 8 4.05E-03 87.4 
.:.3 0 1053. 45 15 107 1.76 1404.81 1401 7 2.50E-03122.1 
64 0 1072.25 14 127 1. 82 1429 .86 1426 9 2.39E-03152.7 
!.5 0 1087.62 21 161 3.38 1450.35 1446 10 3.48£-03114.3 
66 e 1118.58 9 77 1.28 1'191.59 1490 6 1.44E-03167. 9 
!,7 0 1173.20 2147 92 2.31 1564.42 1558 15 3.58E-01 2.4 
68 3 1237.83 9 8 1.60 1650.47 1648 12 1.43E-03 57 .0 1.28E+00 ..,. 69 3 1241.98 8 12 1. 60 1656.00 1648 12 1.37E-03 72.6 
70 0 1274.96 45 24 1.66 1699.93 1695 12 7.50£-03 31.7 
71 0 1290.73 13 13 0.94 1720.95 1716 9 2.13E-03 58.6 .,,, 
14 0 1312.85 9 14 2.04 1750.40 1746 9 1.43£-03106.6 - 73 2 1324.19 21 20 2.59 1765.51 1760 26 3.46E-03 47.0 9.09E-01 
74 2 1332.771 1874 15 2.42 1776.94 1760 26 3.12E-01 2.4 
75 0 1363.57 8 5 2.71 1817.97 1815 7 1.40E-03 56.2 
76 0 1389.16 5 5 2.04 1852.06 1849 9 7.69E-04108.7 
77 0 1429.06 6 1 1.42 1905.20 1902 7 9.68E-04 54.6 
78 e 1454.64 2 8 1.93 1939.27 1936 7 2.S9E-04272.1 
79 10 1459.77i 8 0 3.49 1946.11 1943 22 1.25E-03 69.3 8.04E-01 
80 le 1463.75 11 0 J.81 1951. 41 1943 22 1.79E-03 91.1 
81 0 1476.56 9 1 3.16 1968.47 1965 8 1.43E-03 49.5 
82 0 1507.00 J 9 0.86 2609.01 2002 12 5.42E-04168.5 
83 0 1532.04 7 8 5.75 2042.37 2038 10 1.23E-03 78.9 
84 0 1555. 1,7 3 4 2.e2 2073.57 2072 5 5.00£-04106.1 
es 0 1620.89 13 0 5.25 2160.69 2156 14 2.17E-03 27.7 
86 0 1635.66 14 0 8.23 2180.36 2171 19 2.33E-03 43.2 
87 0 1716.12 4 2 1.03 2287.50 2285 7 5.93E-04 84.7 
88 0 1751.55 2 1 1.10 2334.67 2334 4 2.50E-04115.5 
89 0 1757.24 4 0 1.10 2342.25 -2339 6 6.67E-04 50.0 
90 e 1869.19 5 2 1.32 2491.31 2488 7 8.02E-04 55.0 

D04-043 



U~X/VMS P~ ak Search Report Ul.7 G@~~rated 17 -0CT-1990 15:13:00 

~,mfigur-ation : "CAO:(USER]AOCJil 
,-,al4si::s by PEAK U16.0,ENBACK Vl.3 

~J11ple tillt:: : TS656 SST 547-90 90-3619-A-1 
Oeposilior, D.:il>: 26-SEP-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
SJ1pl~ date : 26-SEP-1990 00:00:00 Acquisition date : 26-SEP-1990 11:05:15 
Sa111p le ID T8656 54 7··90 SST ScJAlpl~ quantity : 2.00200E-02 G 
Saap 1 e t~p-= : 10 PIL SCV Sc111p le geollletry : T2SCV 
Oetec tor r1a11,~ : TRi1CK Detector geometry: T2SCV 
Elapsed live time: 0 e1:40:00.00 Elapsed real ti1e: 0 01:40:19.19 0.37. 
Start energy . 22.26 End energy . 3074.55 . . 
Sens i l iv i t~i : 2.00 Gaussian . 10.00 . 
Cr itical level No 

n Il Energy ikea Bkgnd FWHt'I Channel Left Pw Cts/Sec %Err Fit 

1 5 32.16:t 9144 1675 1.30 43.20 40 15 1.52E+00 1.6 8.76£+01 
2 5 33.75 7007 4673 1.70 45.33 40 15 1.18E+00 2.6 
.3 5 36.58 :t: 7581 9238 1.76 49.09 40 15 1.26E+00 2.4 
4 0 4i . 82 121 11361 1.28 54.75 54 6 2.01£-02140.8 s 0 47.1}3:t 161 9460 1.13 63.04 62 5 2.69£-02 91.1 
6 (, 59.48 317 8839 1.31 79.65 78 5 5.29£-02 45.1 ., 

0 85.60* 163 9056 0.96 114.48 113 S 2.71£-02 88.2 I 

8 0 91.32ii: 82 8940 1.68 122.12 120 5 1.36£-02174.0 
9 0 97.JS 455 10697 2 .11 130.16 128 6 7.58E-02 36.4 

10 0 103.68 296 9247 1.31 138.61 137 5 4.94£-02 49.1 
,...._ 11 0 110. 82 303 11281 2.32 148.12 146 6 5.05£-02 56.0 

12 0 122.56 331 10158 1.72 163.79 162 5 5.51£-02 46.1 
'7 0 133.22 813 15083 1.51 178.01 175 7 1.35E-01 25 .2 ·" 

L4 0 1so.07:t: 363 16365 1.57 249.30 247 6 6.04£-02 55.8 
15 0 228.79 138 12443 1.57 305.47 303 6 2.30£-02129.1 
16 e 241.53 253 9307 3.27 322.47 321 5 4.21£-02 57.7 

~1M·! 17 0 266.55 108 7806 1.05 355.83 355 5 1.80£-02123.4 
18 0 298.23 272 9440 2.34 398.08 395 7 4.53E-02 60.4 
19 0 302.76 236 8080 2.34 404.12 402 6 3.93£-02 61.0 
20 0 309.50 147 8001 1.83 413.22 412 6 2.44E-02 97.1 
21 0 335.06 231 7608 2.02 447.19 445 6 3.85£-02 60.2 
"I ".I 0 343.55 271 8775 1.73 1,58.51 455 7 4.51E-02 57.7 .. .. 
23 0 418.76 86 10615 0.89 558.81 558 7 1.43£-02200.5 
24 0 434.91, 187 9820 1.09 580.38 578 6 3.12E-02 84.0 
25 0 457.3S 136 11176 1.05 610.26 608 6 2.27£-02123.5 
26 e 470.20 263 11281 2.33 627.49 625 6 4.39E-02 64.0 
27 0 557.24:t 54 1817 0.76 743.44 741 6 9.02£-03124.9 
28 0 587.99 80 1784 2.53 784. 1,4 782 8 1. 33E-02 92. 3 
29 0 604.10 197 1604 1.88 805.91 803 8 3.28£-02 36.7 
30 0 612.81 60 1192 2.00 817.52 815 6 9.97E-03 92.2 
31 0 620.16 134 1813 2.96 827.32 824 9 2.24E-02 58.0 
'?'l 0 645.09 81 1110 2.20 860.56 859 5 1.35E-02 62.6 .... 
33 0 661.47:t 239193 2313 1.96 882.38 875 15 3.99E+01 0.2 3 · 0 695.43 46 146 3.47 927.66 924 13 7.72E-03 59.6 'I 

35 6 721.55 19 41 2. 1"4 962.48 960 11 3.14£-03 59.8 2.60E+00 
36 C, 723. I.,/; 40 50 1.76 965.28 960 11 6.73E-03 36.1 37 0 741.01 17 72 4.89 988.42 984 9 2.86£-03 97.7 
30 0 747.74 41 73 3.86 997.39 993 10 6.81E-03 42.9 ;9 0 75.:. .16 30 68 2.47 1008.61 1004 9 4.92E-03 54.0 ~0 0 765.36 15 71, 0.83 1020.87 1019 8 2.49E-03101.3 

004~044 



Peik Sedrch Report (continued) Page . 2 . 
Saaipl•'.! ID . T8l56 547-90 SST Acquisition dc1te 26-SEP-1990 11:05:15 . 

Pk It EnHiJY · Area Bk gnd FlJHrl Chann-.:l Left Pw Cts/Sec %Err Fit 

41 " 779.87 20 73 2.14 101,0.21 1037 7 3.33E-03 75.5 
42 0 795.311 93 134 2.11 1060.78 1057 11 1.55E-02 27.5 u 0 802.96* 56 61 5.02 1070.99 1067 9 9,27E-03 32.5 
,,4 0 814.40 8 39 1. 90 1086.23 1085 5 1.32E-03131.7 
45 e 826.42 13 62 2.26 1102.26 1100 7 2,19E-03113.2 
46 0 843.79 20 66 1.41 1125.41 1122 9 3.27E-03 87.4 
47 0 853.95 12 62 1.39 1138.95 1137 7 1.98E-i3118.9 
48 0 861.23 12 72 1.56 1148.64 1146 7 2.00E-03125.1 
H 0 865.70 8 57 0.78 1154.60 1153 5 1.33E-03144.6 
50 0 873.36 34 71 2.29 1164.81 1161 9 5.59E-03 53.5 
51 0 878.54 19 64 2.09 1171.72 1170 7 3.20E-03 73.4 
52 0 891.98 23 75 2. 5~ 1189. 63 1186 8 3.91E-03 71.7 
53 0 926.59 7 66 0.65 1235.76 1233 6 1.24E-0318S.3 
54 0 951.45 8 111 0.85 1268.88 1266 8 1.28(-03237 .5 
55 0 961.86t 17 65 _2_.96 1282.75 1281 6 2.82E-03 81.5 
56 0 980.09 17 90 3.58 1307.06 1301 10 2.BBE-03108.4 
57 0 990.25 10 50 2.02 1320.59 1315 7 1.65E-03131.6 
58 0 1004.47 41 107 5.03 1339.54 1334 12 6.76E-03 54.1 
59 6 1038.59 30 30 2.91 1385.01 1382 12 4.97E-i3 37.7 1.69E+00 
60 6 1043.06 18 3i 2.91 1390.96 1382 12 2.98E-03 60.6 
61 0 1050.51 2i 51 3.43 1400.89 1397 8 3.35E-03 74.3 
62 0 1071.59 30 59 1.66 1428.98 1424 9 4.97E-03 53.1 ,. 
63 0 1080. 95 19 45 2.55 1441.45 1439 6 3.18E-03 59.0 
64 0 1086. 26 17 43 2.48 1448.53 1446 7 2.76E-03 74.3 
65 0 1114.51 7 54 1. 37 1486.17 1482 7 1.24E-03169.2 
66 0 1152. 58 "I. 31 5.70 1536.89 1533 10 4.34E-03 47.1 4.0 

67 0 1173.23;.; 934 55 2.05 1564.40 1558 14 1.56E-&1 3.7 
68 0 1183.90 15 1~ 4.66 1578.62 1573 11 2.51£-03 68.7 
69 0 1191. 36 10 12 2.71 1588.55 1586 6 1.61£-03 72.3 
70 0 1205.10 7 10 0.82 1606.87 1603 8 1.23£-03 91. 2 
71 10 1211.20 7 6 1.80 1614.99 1613 11 1.14E-03 61.4 1.01E+00 
72 10 1215.91 6 8 1.80 1621.27 1613 11 9.17E-04 95.5 
73 0 1226.91 12 17 5.98 1635.92 1631 14 2.04E-03 87.6 
74 0 1274.66 50 8 2.06 1699.53 1695 13 8.35E-03 20.0 

,0-- 75 0 1302.03 6 7 ,, ,, ,, 1736.00 1733 7 1.00E-03 83.7 ... , .. 
76 0 1332.78"' 849 16 2.26 1776.95 1769 16 1.42E-01 3.6 
77 0 1387.02 4 4 1.27 1849.21 1845 7 5.97E-04115.7 
78 0 1395.52 4 1 1.58 1860.53 1857 7 6.56E-04 84.8 
79 0 1399.75 7 2 2.51 1866.17 1864 6 l.20E-03 50.9 
80 0 1'109. 73 11 0 3.36 1879.45 1875 16 1.83E-03 59.6 
81 e 1462. 07 24 0 3.78 1949.17 1943 15 4.00E-03 20.4 
82 0 1595.11 6 1 1.60 2126.36 2123 O 9.29E-04 47.5 
83 0 1623.13 2 r 1.10 2163.67 2163 6 2.50E-04197.2 
84 0 1630.30 13 ., 1.22 2173.22 2168 12 2.14E-03 30.1 .. 
85 0 1714.36 ., 5 1. 25 2285.15 2280 7 4.13£-04128.1 .. 
86 0 1800.03 7 0 2.55 2400.29 2396 9 1.17E-03 37.8 
87 0 2322.13 6 0 1.80 3094.17 3088 12 1.00E-03 40.8 
08 ~ 2444.76 6 0 0.93 3257.33 3252 14 1.00E-03 40.8 

D04-045 
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1 A:< / VMS N u cl i de I d .~ ;--, t i -f i CJ t i o ;', r: •2 ~ o iA t \I 2 . 5 G ;-~ j·; 1:: t " L d 11 --0 C T .. E 9 ~ 1 5 : 0 8 : 5 •) 

Configuration 
Ai1aly~i::s b1=: 

ample title 
)epositior. Data;; 
Sarr.pli:: date 
SJmple IO 
Sample type 
D•:::ti:c lor nar111:: 
ElJpsed li~e tiro~: 
Energy tolerance : 
Errors prop3g~ted: 
Eff i c i ,rncy t:Jp•~ 
Abt.:nd.rnci: limit 

MCAi:[US[~J~DC3 t 1 
PEAK Vl t .6 .rE~f:[rF V2.2 , [HGAC~ Vl . 3.NID/DEP V2 . 2 
TB65! SST 547-93 ~0-361 7- A-1 
2 6 ·· S CF' - 1 9 9 0 0 i; .; ,; C : u O D !, p us i L i u ,1 F· ~.::r- i o d : 
26-SEP-1990 00:00:00 Acquisition dat~ : 
T8656 547 -90 SST SJmple qu Jntity 
10 ML SCV Samµla geometry 
TRACr Det 8ctar geometry: 
0 01:40:00.00 Elap sed real tifile: 

1.10 Half l i f <! r.Jtia 
Ho 
E~pirical 

80.00 

Syst ~mati: [rror 
Eff icienci~ s at 

17 - NOV - 1853 00:00 : i 
26 - SEP-1990 11:05:1 
2.00202E- 02 G 
T2SCV 
T2SCV 
0 01:~0:19.19 0.3% 

8.00 
0.00 Z 

Peak Energy 

Nuclide Line ncti v ity Report 

Nuclide Type: fission 

Uncorrected Decay Corr· 1- ::;igma 
Nu;: lid":: En•2r gy Ar •::.2 i~hbi'~ ~:Uf uCi/G LIC i /G ;.[,' rLr 
CO-S7 i1'1"1 ( i 331 5. 95 :t 2.l,?1E+•0 3.219E-03 3.223(-(13 4l.U _.,. 1,:, 

136. 1t7 -·- ·-·- - -- ('- .,., 2. SI,5[ l·\)0 ·- -·--·-- Line Not f-"Gt.md -- - ···- -· V • "- ·• 

:le. -·15 ~765.79 ')"1 9.79 ::: 4 . C 77 E ·· ,3 1 1.071(-03 1. 082( - 03 s~·. o.; ·'"' 
5~3. 211 B.3C 6.598( -- 01 Lilli;: Not found CS-134 --·-- ··- -- ------ --- ---

/ 569.32 - - -·--- 15.40 6. 527E ··) 1 --- ···· - Li n,2 tlot Found ·------· 
60C 71 177 97.60} 6 .1~0[·-01 7. 3.~t1 E·-e13 7.3i'0E-03 36.67 
7?5.87 93 85.40 4.707[·01 5.192E-03 5.194(-33 27. L, 7 
801. 'JS c:- L :J. 7] 4.66SE-01 3.073[-02 3.075E- 02 "I'") "'. "l -.I'.! ,.J,,;,. • ...J •J 

S-137 / i. I. i i. L 239i93 s:"20* 5.t:22E --(;1 1.124EH1 1.124E+01 ·• '11 uu ... ;, \JI.' 
V •..:.. ~ 

,_£-lii4 J:L 10 7 !, 1. 13 ·2 • tt l ~ [ -:- ~) •:i S.224£-02 5.230[ -0~ 22ft. 2:: y ·--, L"4 813 1 i . 10 : ~. 5 '.J(~[ r ·~·,::; 6. 304E--02 ~.392[-02 ,., ~ 'it:"'. LL.,.; 
.;.._I. 4-J 

EU - 15 ': ') 123.07 331 ; :).42 2 • .'-9 tE+('. 0 :;.O i,5E--03 6. 81,6[ - 03 46 .10 
247.9:J -· .. - - - ·-- -~. 84 1. 547[1-00 -- ··· ·· -- Li 111~ No•;_ FoL:nd 

_ .... ____ 
591.70 - - ···- - 4. 83 .~ . 275'[-C 1 - -- - -· -·- l. i (1 •: N IJ t F O •.Hi d -·- --- -· . 
6?2.40 --- - ·· ·- i i. ,:) ~i.376[ ·-{;1 --·---- line Not Fo~:nd --- ·-·--J. • -.J I 

723 . 30 I t\ 
·1 •J 

j (") C iJ - ; .. ·' _. 5.15:E -Cl 8. 331E-03 8.832[ ·-~33 3LC7 
75l.?O /i3 ' "1"7 I .. ..J._• :j.91;0[ .. () i ,; . 528[-02 /i • 5 2 8 [ -· 0 2 :; =· . 3 8 
37J.2(' 39 1.2 . \} '7 1,.313[ - CL 1 • 6 9 7 [ ·• ,; 2 1.6?7::: -02 c::::. u 
996.30 ---·- ·- - l ,).3 i, 3.817[ -· (il ·-- - •-·-- Line tfot :C 0 •. :nd --•·" .. ... -

11)04 . 7,S ,, l 17.90 3. 7:FJE 01 1. -:: 1;i,E·0Z 1.3 i,6[ ·-(~ 5 l, . ,;;5 
0 1274.51 50 34.4i)~ 3.051[·01 1. ,.)"J'::i[-02 1. (i7SE - 02 J.9. i7 

159,~,. 50 -- - - -· - 1.83 2.401[-i) l --· --- ·- Li i'1,.: Net ::- ,;; :_:n d __ .. -- ·• -
Ar\- 241 / C"'..-'\ C ,· 317 35. 9,~ :,:. 2. 3 i 2E ·r00 G.5f.l0E-03 a. s:J0E-03 45 .10 . .J 7. J-1 

r·luclid1:: Type; ~cti valion 
Uncorrected Decay Corr 1-Sigma 

rh1c lid-: En-:rgrJ ,~re a i:A bn n:rf uCi/G uCi/G ;~Error 
C0-60 1173.2.-; 9• ' 99.90 3.290E-01 6.396E-02 6.397[-02 3.68 w't 

1332.50 849 99.9:J:. 2.'730[ ·-01 6.521E-02 6. 522E-':,2 3.63 
ZI~ 1115.55 7 50. 70:<: 3.446E-01 9.594E-04 9.608E-04 169.24 7r, , .r. 724. 20 40 44.10 5.151E·C1 Ii. 001[-03 4.022[-03 36.07 ah J 0 

756. 73 43 54.56i 4.940[-01 3.597E-03 3.t.17[-0 "3 .. ,., '10 
d~ • ..JV 

•. 

D04-046 
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Nuclide Line Activity Report (continued) Pige : 2 
Sample ID: T8656 547-90 SST Acquisition data 26-SEP-1990 11:05:15 

.. 

··luc l i di! Type: ACTil)ATION 
UncorrE!cted Dec .:iy Corr 1-Sigma 

clue l i de En,2r gy ikea ;:Abi•1 i:Eff uCi/G uCi/G i:Er ror 
GD-153 / 97.43 455 ~7. 60 :t 2.870E+00 1.292E-02 1. 294E-02 36.36 

103.18 296 19.60 2.8'13E+OO 1.196E-02 1.198E-02 49.07 

D04-047 



.... ~ 

0' 

Post-NID Peik Se~rch Report 
Sahlple ID : T8656 547-90 SST 

Pag~ : 3 
Acqui s itia~ d~te: 26 -SEP-1999 11:05:[5 

lt En~rgy AreJ Bkgnd FWHM Channel Le f t Pw ZErr Fit Nuclid~s 

s 
5 
5 
0 
0 
0 
0 
0 
I} 

0 
0 
0 
\) 

0 
0 

0 
;) 

10 
1\} 

10 
,?. 
V 

(l 

~ 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
C 
0 
0 
~ 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 

32.16:,; 
33.75 
36.58t 
40.82 
47.03:.; 
50.41 
59.48 
62.78:t 
79.55 
85. 6i ;( 
91.671: 
9., "JC' 

I • "'.J 

103.68 
110.82 
122.56 

133.22 
166.31 
187.15 
190.38 
I Q'1 I 0 
J. ' .:;.. • "1 ~ 

202.15 
206.16 
215.72 
220.03 
224.29 
228. 79 
241.69 
251.58 
262.69 
266.55 
289.~8 
'1DO '1"7 ... , u. - ·..J 

302.76 
30v.58 
3i6.97 
335. 0,5 
343 . 32 
37?.20 
391. ?6 
4~)1. 48 
410.85 
418.7,5 
427.05 
,,34. 94 
457.35 
!,70.28 
475.79 
530.72 
539.44 
5!31.17 

9144 
7087 
7581 

1
.,, 
.. l 

161 
166 
317 
1~9 ..,, 

/ '1 

i48 
192 
455 
296 
303 
331 

813 
1

.,.., 
I ,_, 

1920 
547 
567 
166 
307 
'j (')., _,.,, 
210 
356 
130 
., ! '1 
~u.:.. 

162 
299 
108 
123 .,.,., 
, ... , ~ 
236 
147 
i58 
'.::31 
~,nr ... o.,_, 

208 
124 

71 
7 L 7 
\J ',.} J 

86 
261 
187 
136 
263 
! ., ' u.;.w 

ii)(} 

84 
L-, 
U/ 

1675 
4673 
9238 

11361 
9'160 
9157 
0339 
8819 

10834 
10882 

0'726 
10-~97 

9247 
11281 
10158 

15083 
12466 
12 7<,>4 
i574(l 
18716 
15?50 
15317 
16190 
11077 
12003 
1'.2',43 
1114? 
1037: 
10999 

7006 
8336 
'J 41d1 
8081} 
8001 
7855 
7,5(!8 
7538 
?184 
6033 
8259 

15815 
10U5 
10788 

982(} 
11176 
11281 
10883 

3027 
2636 
1955 

1 7 1, 
• .;v 

l.70 
1 ·," • i '(} 

1. 28 
l.13 
i.18 
1. 31 
\?.83 
0.93 
i,, 'i3 

(13. 20 
I L" 77 
-t -_1 II .J -.J 

49.09 
54.75 
.~ 3. 04 
67.55 
79.65 
84.05 

106.42 
114.51 

4.5,) 122.50 
2.11 130.16 
1.31 138.61 
., "'I '1 
~. w.:. 

1.72 

1.51 
1. 41 
4.8 7 
1. 56 
l, 7 l; 
1.03 
0.93 
2.64 
1. 61 
4.46 
1 

, .. ., 
.J ; 

') i 0 
..:.. • _,I\..' 

1. 48 
'.! .18 
1.05 
2.3 4 
'1 l' ' .. . . •J · 1 

2.34 
1.U3 
1. 9.~ 
2. ,)2 
1.~3 
2 .. '13 
3.24 
2.1~ 
C: 77 
,J, ,..• ,.J 

11. 09 
2.51 
1. 09 
1. 05 
2.33 
7 ,. ,, 
·.J • ..,,.. 

., l' C" 
~ • ...,J 

1.16 
1. 33 

1',8.12 
B3.7? 

178.01 
222.14 
'2'.9.9 11 
'1 C". ' .. ; c
.. w 't. ~ -J 

257.05 
2!;9. 94 
:? 75. 2.9 
208.03 
:: 93. 78 
299.47 
3,1s .o 
~ "':• '1 l () 
.J.;. ..... uu 
"!7-= 07 
\J •.J J • \J ' 

35~.68 
355.83 
306. 11, 
3?8.08 
,;,~1,. 12 
1tl3 . 22 
423. 07 
,,47 . 1'7 
1i':i8, 21 
'..:;06. 05 
523.07 
5.35. 77 
C: / I') '1 l 
,.J., •.J - -u 

~53.81 
C' L n O £ 
•.J l~ I " '.J'.J 

SJ0.38 
61(). 2.'.i 
627.4? 
63:'t.04 
708.00 
719.70 
735. j5 

40 15 1.6 8.76[+01 
40 15 2.6 
,,~ 15 2.,, 
C' ' ..i't 
I..., ,,,_ 
6/:; 
70 
03 

104 
113 
t " l ._,1, 

128 
137 
1 L;6 

1,S2 

175 
220 
: 4 7 
247 
247 
268 
,., "7 l' 
.;..1 W 

20l 
292 
~?7 
301 
32 ~ 
3·17 ., ., 
348 
355 
7 n c: 
.J\.JJ 

395 
1,02 
,; 1: 
:',21 
,, 115 
45{, 
~; ~13 
c-r, , ; 
-..'4: ..... 

533 
~4 ,; 
L'"t:'n .J ,,,:;, 

C" ' ., ,.Jc.• I 

578 
,!,08 
625 
632 
7~·6 
7U 
/34 

6140.0 
5 91.1 
5 07.5 
5 45.1 
5130.4 
6224.3 
6111.2 
5 73.8 
6 36.4 
5 49 . 1 
6 56.0 
5 46.1 

., ., C" ,, 
I .;.w • ~ 

6101.? 
17 9.1 3.11[+00 
17 37.0 
17 ,,,,.,i 
6121.1 
6 64.1 
7 74.1 
5 7l.2 
6 50.6 
{;l 29 .1 
6 64.4 
6 99.? 
7 59.1 
5123.4 
6117.'7 
7 l0. 1t 
6 61. 0 
6 97.1 
6 81

). 2 
6 6(). 2 
6 40.4 
7 76.9 
5100.3 
6204.0 

11 67.3 
72013. 5 
7 66.6 
6 84.0 
6123 . 5 
6 64.0 
7 28.0 
6 88.8 
6 97.5 
6106.2 

D04-048 

Ai'\-:41 

CE-144 

GD-153 
GD-153 

C0-57 
EIJ·· 1511 
CE-·144 



..,,,_ 

a,. 

Post-NID Peak Search R~port (conti~uGdl PJ92 : 4 
SJupl~ ID ; T86 56 547--90 SST ~cq~i; i tian dat~ : 26- SEP -1990 11:05:15 

tt Eni::r gy 

i} 
.. , 
,J 

0 
0 
0 
0 
0 
0 
0 
(; 

(I 

0 
6 
6 

7 
7 
"7 
I ., 
! 
-, , 

55 7. 2',* 
577.66 
588.52 
597.40:t: 
604.10 
612.81 
620.09 
L'lC' r-, u .. ,J • .J, 

636 .10 
64!,.93 
661. 47 :<: 
695.43 
721.55 
723.6t, 

736.07 
738.35 
74~.17 
748.75 
756. 01~ 

0 7,56.15 
0 778.21 
0 787.84 
0 795.30 
i1 802. 'tci: 
'} 814.40 
0 026.42 
8 837.59 
8 843.44 
0 853.95 
0 a61. 23 
0 865.70 
0 872.92 
0 878.54 
,) :391.98 
3 '?i8. 06 
0 925.01 
0 946.59 
0 952.05 
0 957.91 
0 961.8,S i 
0 98(J.09 
0 . 99·L25 
0 1004.47 
0 1019.05 
0 1027.33 
6 1038.59 
6 1043.06 
0 1050.51 
0 1050.14 

At ,2 a e k y ri d r \:Ji li·\ C h j ;·1 n ,:: l L ,:, ;· t h, i. E r r F i t ll ll c l i d i:: : 

C' I 

-.i'"I 

21 
11 7 
39 

197 
~0 

150 
26 
·1--: 
~ ... 

10•i 
23'7193 

4o 
to 
... ! 

,,(i 

10 
12 
19 
' C' ,.J 
,- -, 
'i-.: 

23 
21, 
1 '1 ..... 
93 
56 

8 
13 
15 
r, 'l 
~.:.. 

12 
12 
8 

39 
19 
.... :, _.., 
'lC• .. u 

39 
11 
17 
19 
17 
17 
10 
41 
19 
12 
30 
18 
21b 
21 

181.7 
1213 
152 11 

1010 
l ,104 
1172 
1:300 
995 

1205 
13J5 
'.::313 

1 :;6 

' -, I 
'~' • I ·.J 

1. 81t 

'.2.[3 
1.79 
1 (),j 

., I.JU 

2.00 
3 ... 07 
1. 84 
1.10 
,, 'l/. 
- • .. v 

1 ·-~· t . ; ..., 

3.47 
41 2.14 
50 1. 76 

23 2.3 1, 
C''1 ' ) -y ! 
..,J~ - • .,J~ 

21 1.B3 
126 4. 44 

91 3.3ft 

713 . .-, 4 
77'3 .Mi 
735 .1 4 
7'?6.98 
8054?1 
817.52 
827.23 
{"•7l t: I 
•:.l-··1 • .J-1 

8 !1 8 .57 
8!,0.35 
882. :rn 
'727 . 66 
Ol'1 liJ 
I \J.._ e"'tU 

.:Jl r:' ")n 
I .;,,J • .0 

981.U3 
9311.87 
~i8•t. 9.~ 
9?8. 73 

1008.44 

-, L ' 
/ 'J. 

770 
/IJ '1 
I '.J• 
"70C' 
I I .J 

3,33 
815 
823 
n ·r·1 
U-' ....: 

8~7 
858 
875 
92 11 

'·1' t, 0 
%0 

C/ 8i) 
1)[!(1 

988 
988 
938 

l124.9 
5249.6 
7 57.2 
5i2lr.9 
8 36.7 CG-1 34 
6 92.2 
9 51. ,! 
5183.6 
6171.1 
l rt: 0 
U .J ,J • I 

15 0.2 CS-137 
13 59.6 
11 59.8 2.6CE+0t~ 
11 36.1 EU -1 5', 

ZR ·· 'i'5 
U 72.2 2.91E+C0 
U113.t, 

31 30.3 1.43[+00 
3 1 67.7 
31 52~4 ZR-95 

5 0.09 1021.72 1019 7 59.0 
6 3.:6 1038.30 1035 7 60.7 

EU-154 
trn --?5 

~9 1.90 1050.83 
134 2.il 1060.78 

61 5.02 1070 .<?9 
39 1.90 t:)86.23 
l2 2.26 !1,):~.2,5 
59 1.76 11i.7.1 '1 
38 1.65 1124.9!, 
62 1.39 1138.95 
72 1.5,~ 11~8.61, 

57 0.78 1154.60 
99 2.30 1164 .23 
6,; 2.·3? 1171.?2 
75 2 . 50 1189 ,63 

(;, ~r, 
v . .- •· 
3 . 50 
L i I 
u . ..r .. 

12 4.39 
12 3.6 /) 
L! 2.H 

144 4.90 1269 .68 
48 1.60 1277.5 (1 
65 ~.96 1282.75 
90 3.5:J 13 i:}7.0-~ 
50 2.02 1320.59 

107 5.03 1339.54 
65 5.09 1358.<)7 
55 1.48 1370.(l0 
30 2.91 1385.01 
30 2.91 1390.96 
51 3.~3 1400.09 
52 1.28 1411.~6 

10 1,9 
i<)57 
1007 
10Q5 
1100 
1113 
1113 
11 37 
1 l',6 
1153 
1150 
11:70 
1186 
1220 
1 ·l ; ,, 

... -.J'-' 

126 t) 
1.-, { , 

.:., 1~0 

1276 
J."281 
131)1 
1:~ 15 
133,; 
1355 
1367 
1382 
1302 
11~7 
1407 

5 92 .1 
11 27.5 CS-134 
9 32.5 CS -134 
5131.7 
7113.2 

15i02.6 2. 29[+00 
15 50 .t, 
7118.9 
7125.1 
5144.6 

11 53.8 EU-154 
7 73.4 
8 71.7 

13 69.7 
9 4.~ . 8 
7147.5 

11145.1 
5 65.0 
6 81. 5 

13108. 4 
7131. 6 

12 54.1 EU-154 
10 84.7 
13122.4 

12 37.7 1.69[+00 
12 60.6 

8 74.3 
0 64.2 

D04~049 



Past-NID Pi::~k S,::,H'ch F,,~port (cnlii",u •:: d) P.:iGi::: '5 
Sample ID : T8656 547-90 SST Acqu~si t ian date : 26-SEP-1990 11:05:15 

It Energ :~ 

• 1071.59 
0 108iL95 
0 1086.26 
0 1099.79 
0 1114.51 
0 1122.2,~ 
~ 1137.f,4 
0 1152.58 
0 1173. 23 :,;. 
0 1183.11 
0 1191.36 
l:l 1205.52 

10 1211.20 
10 1215.91 

;, 1224.42 
0 1228.97 
0 1236.96 
O 1274.6.5 
3 1296.40 
;) 1302.03 
0 1309.73 
~ 1332.78:t 
0 1360.59 
0 1364.93. 
0 1387.02 
0 1395.52 
J 1399.75 
0 1409.73 
~ 1445.92 
0 1462.07 
0 1472.15 
0 1483.96 
f1 1564.24 
0 1595.11 
0 1602.02 
0 1623.13 
0 1630.30 
0 1643.65 
3 1679.55 
0 1714.36 
0 1768.32 
0 180~.83 
0 1973.79 
0 2206.48 
0 2322.13 
u 2344.30 
0 2444.76 

,\r,;, 3 e k gn d nHl :'1 Ch .rnn c l Ld l h.; ;~F.rr Fit tluc t i d,, s 

30 
19 
17 
10 
7 
0 

li 

?34 
10 
10 
10 

7 
6 
C" 
,J 

10 ., .. 
50 

6 
4 

849 

'-. 

2 
4 
4 
4 
7 

11 
"l 
·.J 

'1 I ... ; 
C" 
,J 

·1 
8 
l ,, .. 

13 
9 

2 
7 
7 
2 
4 
6 
3 
6 

59 1.66 1420.98 1424 
45 :.55 1441.45 1439 
43 2.48 !448.53 1446 
75 2.87 1~66.55 1461 
54 1.37 1~86.17 1402 
17 ~-~9 14~6.50 1495 
50 0.95 1516.19 1512 
31 5.70 1536.89 1533 
55 2.05 i564.40 155C 
19 ~.56 1577.57 1574 
12 2.71 1588.55 1506 
12 0.84 1607.43 1604 
6 1.80 1614 . 99 1613 
8 1.80 .1621.27 

16 43.75 1632.6(1 
7 0.00 1C38.67 
,, 1.18 1649.32 
8 2.06 169?.53 
7 i.~9 1728.50 
7 2.22 1736.00 
8 1.30 i746.25 

16 2.26 1776.<;5 
1 13.65 181"i.00 
1 1.02 181?.79 
4 1.27 1849.21 
1 1.58 1860.53 
2 2.51 10.56.17 
0 3.36 1879.'15 
0 i.10 1?27.67 
0 3.78 19119.17 
t 1.50 1962.60 
0 
0 
1 
1 
1 

2085.25 
1.60 
1.98 2135.5 -6 
1.U 2163. 67 

2 1.22 21}3.~2 
0 '1. 47 2U1.00 
3 1.1!3 2238.80 
5 1.25 228~.15 
0 1.10 2357.00 
0 2.55 2400.29 
1 1.98 2630.56 
1 1. 84 2~·4(). 26 
0 1.8(} 3094.17 
0 1.10 3123.67 
0 0.93 3257.33 

ltd 3 
L~2'/ 
1636 
1648 
16 ?5 
1727 
1733 
l7 ,j3 
1769 
1812 
1817 
1845 
1857 
1064 
187~ 
1925 
1943 
1959 
1973 
20C1 

~! 13] 
2163 
2160 
21 2l 
'1 ·1"1") 
1>a•J1 

:23,, 
2351 
2396 
2627 
2937 
3088 
3120 
3252 

? 53.1 
6 59.0 
7 74.3 

10161.2 
7169.2 ZN - 65 
4 90.7 
9133.6 

10 47.1 
1'1 3.7 C0-60 
11 87.5 
6 72 .3 
9 6-5.5 

11 61.4 1.01E+0~ 
11 95. 5 
?168.0 
9 66.8 
4154.7 

13 20.0 
7302. 3 
7 83.7 
8141.4 

16 3.6 
6207.8 
7 76.1 
7115.7 
7 84.ll 
6 50.9 

16 59.6 
6 57.7 

15 20.4 
9 44.7 

12 33.3 
10 35.4 
8 47.5 
6 86.6 
6197.2 

12 30.1 
12 57.7 
5120. 1 
7128.1 

14 37.0 
9 37.0 
7 86.6 
il 83.3 

12 40.0 
9 57.7 

14 40.0 

[U-1:,4 

CO-,S0 

D04-050 
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VAX/VMS Peak Search Report Vl.7 Gener~ted 11-0CT-1990 15:03:43 

Configuration 
hnal4ses by 

Jmple title 
_eposition Date 
Sample date 
Sample ID 
Sample type 
D~tector name 
Elapsed live lima: 
Start energy 
S~nsili~ity 
Cr itical l~v~l 

f'k _ It [(;1~1- g1~ 

1 5 
2 S 
7 C'. 

·..J 

4 0 
5 0 
6 ('I 
7 i) 

8 0 
9 0 

U 0 
11 0 
12 ii 
13 0 
i 4 1) 

3 . 1 :+: 
7 ., 
,J • i 

36.58:.: 
40. :J2 
L,l. 03 :•: 
53.41 
~5~: • '•8 ',, /():.: u,.;,. • i u 00 

79.55 
as. ~u 
91. .~7 :~ 
O".> 1C' 
I I "_..,; 

10~.68 
110.82 
122.56, 
'77 '1'1 
l. -·•.J. ~-
16,~. 31 
187.15 
19~;"38 

15 0 
l 6 (! 

17 0 
18 10 
19 10 
20 10 192. 42 
21 it 2(j2.15 
22 0 206.16 
23 0 215.72 
24 0 220.0::. 
25 ~} 22 11.29 
26 0 228.79 
:; 0 ::4!.6'i 
28 0 251. 58 
29 0 262.69 
!<3 0 266.55 
31 0 289.28 
32 0 298.23 
33 0 302.76 
34 0 309.58 
35 0 316.97 
36 0 335.06 
37 0 343.32 
38 0 379.20 
39 0 391.96 
40 0 401.48 

MCA0:[USERJ~OC3t1 
PEAi( 1)16.0,ENBACI'. t,Ji.3 
T8656 SST 547-90 90 - 3t19-A- 1 
26-SEP-1993 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
26-SEP-1990 00:00:00 Acquisition date : 26 - SEP-1990 11:05:15 
18656 547-90 SST Sample quantity 2.03200E-02 G 
10 ML SCV Sample geometry : T2SCV 
TRAC~ D~tactor geometry: T2SCV 
0 01:40:00.00 Elapsad r~al time: 0 01:40:19.19 0.3% 

)2.26 End en~rgy 307~.55 r LSf) GJI.I S S i ,Hl : 10.1)0 
~ 

~r~a BkgnJ FWHM Chann~ l L~ft Pw Cts/Sec ZErr Fit 

914 ,, 
7087 
7581 

121 
~{.,1 
166 
317 
10~ 

74 
148 
192 
I C' t:' 
-;,.J.J 

29.'.i 
3Q;3 
331 
813 
173 

192{1 
5:, 7 
L- i "? 
-.J\J I 

166 
307 
' ) \-,-, 
•· :_,I 

210 
-1 C"' -.JJ\J 

138 
'1 L '1 -"" .. 
162 
,, o,:, 
.:.1 I 

108 
123 
272 
'17 , ~..,o 
, I I 
l.>t, 

158 
231 
285 
208 
124 
71 

1 {_ ii-:" 
J. v I ..J 

' /. 77 '1u,., 

9238 
11361 

'/4[0 
s=· 157 
883'/ 
8819 

h1834 
10882 

8926 
10697 

C·1 ! i 
J •• ··: , 

1.1181 
1'~15B 
1508 
l '::. ,, (; 
1279 
1 r. '.' I ... , 
1 G .' 1 
1 c.: or: 

\,,, .' ·.J 

15317 
1;~ 198 
11077 
1:-'.803 
12 4113 
1114'7 
10372 
1n99 
7806 
8336 
9440 
8080 
8001 
7855 
7608 
7538 
9184 
6833 
8259 

1. 3,~ 
1. /70 
L70 
1.28 
1. 13 
1. iJ 
1. j ] 

0.83 
0.93 
;L?3 
4.50 
2.11 
1. 31 
~ ; , ,-, 

1 
.,,; 

• I -

1. 51 
l. 41 
4. 87 
1 . 5 ~ 
i .., ,, 
... : ·1 

1. ('1 

0.9 
'1 I 
.... •.J 

1. 61 
i; ,, 46 
1. 57 
2. i,8 
1. 48 
2.18 
1.05 
2. 3.t, 
2. 3i; 
2. 311 

1.83 
1. '76 
2.02 
1. 63 
2.48 
3.24 
2.12 

43 . 0 
' • 7 ., _,. .., 

.-.9. 09 
C" I 6? C" 
J"'t • I j 

.{. ' ,.,. ! 
\.. l ·.J a 1.! .. I 

67.55 
'C".· f C 
i I I M ,J 

84.05 
106 .'t2 
114.51 
1..-,r; co 

........ ~Ju 

130.16 
138.61 
1!.8_ 12 
163.7? 
178.01 
222.14 
21,9. 94 
254 I:~: 
257 ~ (, 5 
' 1 :· C r; .
• ·•-11., , ·1 
., ..., I: ' ) 0 
- I J ~ - / 

'.208.(;3 
293~78 
2?9. 117 
3(15.47 
:i22. 68 
"1'7r." 07 
J""...J. u, 

350.68 
3:;5·w 03 
386.14 
3?8 . •38 
.-,0 1: .12 
413 . 22 
423.07 
447.19 
1158.21 
506.05 
523. 0 7 
535. 77 

40 1~ 1.52Et00 1.6 8.76[T01 
15 1.1DE+0a 2_6 I I), 

"1 \! 

:,e, 
r, _,-; 
, ,, 
(j .L 

/ I 
:,..1,J 

!Ct 
.' \J 

83 
104 
113 
121 
128 
137 
146 
1 /'":1 - \..· ... 
l ·7,: 

. • I 

22~) 
247 
:1 47 
247 
r) ( C, 
a . \oo",J 

t; ;·: 
~, .J 

' ) •J / . .:. 1 .. u 

292 
:.?7 
303 
320 
777 
,._1-..J-.J 

348 
7 C' C' 
-.JJJ 

335 
395 
402 
412 
421 
I IC' 
"l"I J 

1156 
503 
C" ., ,, 
..J .... 

533 

15 1.~6E • 00 2. 4 
I 
~ 2.~lE-02140.8 
5 2.69[- 02 9L l 
5 2.76[-02 87.5 
5 5.29E- C: 2 £.~.i 
5 1.81C-(12 30.4 
6 1 • ~ 3 E ·-( 2 2 J\ ~ 3 
6 2 • 4 7 E --~ 2 11 L 2 
5 3.21E-O2 73 .:3 
6 7.5GE-02 36.4 
5 4.94E-02 47.1 
6 5.05[-02 56.0 
5 5.51[-02 46.1 
7 1. 3 5 E - (1 1 '.2 5 . 2 
(; 2.89[ - 02101. 7 

17 3.20E - 0i 9.1 3.1 1:1 00 
17 9.12E-02 37 . 0 
17 9.45[-02 40."i 

6 2. ;'6[-·021:1.1 
6 5.iiE-02 64.1 
7 4,7BE-1:2 71i_ i 
5 3.49E-02 7f:.,.2 
6 5.94E-Q2 ~,).6 
6 2.30E-021~CJ.1 
6 4.36E-02 ,V,.4 
6 2.70E-02 99.9 
7 4.98E-02 59.1 
5 1.80E· 02123.4 
6 2.0SE-02117.7 
7 4.53£ ·-02 60.4 
6 3.93[-02 61.0 
6 2.44E-02 97.1 
6 2.63[-02 8?.2 
6 3.G5E-02 60.2 
6 4.75E- 1n 48.4 
7 3.46E-·02 76.9 
5 2.0lE-02100.3 
6 l.18£-0220-i.0 

D04-051 
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F1::ak S1::Jrch R-::j,ort ( cont in:.;i:d) 
S~mple ID : T8656 547-90 SST . 

Page : 2 
Acquisition dJte : 26-S[P-1990 11:05:15 

Pk It Er1•~r 91:l 

~1 0 
42 ~ 
4 3 ,) 
44 0 
45 0 
46 0 
47 6 
48 0 
49 0 
50 0 
51 0 
52 0 
53 0 
54 0 
55 0 
56 0 
:i 7 0 
58 0 
59 0 
60 0 
.S 1 0 
6:: e 
63 6 
.:1 4 6 
6<: .., .., ' 
l I i 
~\,I ,. 

' ; i 
\J i I 

l O "'I 
i.J\J I 

69 7 
70 0 
71 0 
?2 0 
73 ,; 
74 0 
:5 I~ 

7:. \:) 
77 8 
78 8 
79 0 
80 0 
91 0 
82 0 
83 0 
8i, 0 
85 0 
86 0 
87 0 
88 0 
89 0 
90 0 
91 0 
92 0 
?3 0 
911 0 

1,10.85 
418.76 
4~7.05 
11311,91; 

~57.35 
470.28 
475.79 
530.72 
539.44 
551.17 
C'C'f ., I;.: 
J.,J ; • .. , , . 

577 .u, 
588.52 
597. ',01' 
604.1• 
,512.81 
620.09 
15:25~57 
636.ii) 
64!;. 93 
661.47 :~ 
6't5.43 
721.55 
7:?3 .. ~6 
736.07 
7-0 "{C: 
'Jw • """"' 
742.17 
7118.75 
:'56~04 
7 66, 15 
778.21 
j,'j., ,, / 
, 'jJ .u•t 

77'5. 30 
80~. '/6 ·:~ 
814,L,{:, 
826.42 
837.5? 
84.3.4!i 
853. '/5 
861.2~ 
:36:. 7,j 
872.92 
878.54 
391.98 
918.06 
925.01 
946.59 
952.05 
957.91 
961.86:+: 
980.09 
990.25 

10114.47 
1019. ·~S 

Ari:..; Q.kgnJ rWllri Ch<111n..: l L>=ft Pw Cls/S~c i.'.Err Fit 

3 t "? 
U,J 

86 
~t.1 
187 
1 ·1 ! _,.., 
' l l7 
• • \,.l,J 

626 
100 

84 
67 
C'' 
..''I 

21 
117 

39 
197 

6~) 

150 
2:5 
32 

104 
239193 

46 
19 
40 
10 
12 
19 
45 
/ '7 
•t ,J 

'1 '1 
,,;.....i 

24 
12 
'i3 
56 

8 t, ,.. . ., 
15 ,, ,, 
"'--

12 
12 
8 

.39 
19 
23 
28 
39 
11 
17 
19 
17 
17 
1 tc, 

41 
1? 

15815 
1061~ 
10788 

982i) 
11176 
11:01 
10803 

30~7 
2636 
1,:)C'C' 

1 •.i..J 

1817 
1213 
1524 
10 l{i 

1604 
11?'.2 
rni0 

i;,95 
1205 
13(15 
2313 

1 1 / 
'lw 

C' 7 '7 
J • w ·.J 

0.89 
'1 I~ i 
.... I, J,. 

l.07 
1.05 
,, 7"? 
- • '-'-..J 

7 ,, ._, ... 
'1 C' 
&.. • .J 

1.16 
1 . 33 
0.76 
1 () i ,...,., 
'l L' 
~ • 'JW 

I "1(J 
• • I , 

1.08 
2.00 
7 r., i 
,J • V / 

1. 84 
1.1(; 
2.26 
1. 96 
3. f~ 7 

5lt8. ~6 
550.Gt 
569.86 
580.]8 
610.26 
L")~ {CJ 
w ... ' • r, 

6311. 84 
703. 08 
719.70 
735. 35 
743.';4 
770. 6,1:J 
785. 1'1 
i'96. '18 
005.91 
017.52 
827. 23 
834. 5ft 
848.57 
861). :15 
882.33 
927. 6-±i 

41 2.14 962.4G 
5j 1.76 965.28 
23 2.34 981.83 
52 2.34 984.87 
21 1.83 989.96 

126 4.4~ 990.73 
91 3.34 
57 C.89 
l'l 7 '11 ~- .,.~u 

10(38.44 
1021. ')2 
1038.00 

4 •] j_ ~ lj' 0 10 j (J • u j 
134 2.11 1~6•.78 

61 5. 02 1070. 'i'9 
39 1.90 1086.23 
G~ 2.'2l 11C2.2t.i 
59 1.76 1117.l 'i 
38 ! .. 66 1121;.91, 
~.2 1.39 1138.95 
72 1.:l 11110.64 
57 0.78 115f;.6(i 
99 :.30 1164.23 
~.4 ~.09 1171.72 
75 2.50 1189.l3 
90 4.72 122!; ,39 
73 4.50 1233.6.S 
76 3.34 1262.iii 

144 4.90 1269.68 
1,e 1.60 1277.50 
65 2.96 1202.75 
n, 3.58 1307.06 
50 2.02 

107 5.03 
-~5 5.09 

E 0. 59 
13 9.54 
11 e .. 1:7 

54 .!t 
sso 
51:.,7 
573 
608 
625 
632 
70-~ 
717 
734 
741 
770 
7132 
795 
803 
815 
823 
c 77 •J\o.J-..J 

847 
858 
875 
924 
960 
·~60 
980 
900 
988 
?88 
988 

Hll'i' 
1035 
104(/ 
1J5"/ 
10 ,S7 
1•85 
1100 
1113 
1113 
1137 
11';6 
1153 
1t58 
1170 
1186 
1220 
1230 
1260 
1266 
1276 
1281 
1301 
1315 
1334 
;_ 3~5 

11 6.06E-02 67.3 
7 1.43E-022e0.5 
7 4.35E - 02 66.6 
6 3.12E-02 84.0 
6 2.27[-02123.5 
6 4.39E-e2 .s11.e 
7 1.04[-31 28.0 
6 1.67£-~)2 88.8 
6 1.40E-02 '77.5 
6 1.12(-0:106.2 
6 9.02£-03124.9 
5 3.49[-03249.6 
7 1.95[-(.12 57.2 
5 ,S.~6E-03124.9 
8 3.28E-:-02 36.7 
6 9.97E-03 9:2.2 
9 2.49E-02 51.6 
5 4.33£-03183.,S 
6 5.37(-03171.1 
6 1.74[-02 55.9 

1~ 3.99E+01 0.2 
13 7 • 72 E ·- 0 3 S 9 •. ~ 
11 3.14E-33 59.8 2.60E+•• 
11 6.73E-03 3t.1 
8 1.66E-03 72.2 2.91E+00 
8 2.06(-03113.6 

31 3.15£-03 38.3 1.43E100 
31 7,~5E-03 i'i7.7 
31 7.17E-03 52.4 

7 3.GH-,)3 5'J. 0 
7 J.99E-03 60.7 
5 2.0~)[ - ,)3 9~.1 

11 1.55E ·-02 27,5 
9 9. 27[·-()3 32. 5 
5 1.32E-03i31.7 
7 2.1?£-03113.2 

15 2.~2E-03102.6 2.29E+0a 
15 3.,57E-~3 ~0.4 
7 1.98E-03118.9 
7 2.00[-03125.1 
5 1.33E-03i44.6 

11 6 . 5 5 f. --· ,} 3 5 3 . 8 
7 3.20[-03 73.4 
8 3.91[-~}3 71.7 

10 4.67£-03 69.7 
9 6.47E-03 4/,.(] 
7 1.89£-03147.5 

11 2.83£-03145.1 
5 3.20E-03 65.0 
6 2.02£-03 81.5 

10 2.80E-031 1j8.4 
7 1. 6 ~ E ·· 0 3 131. 6 

12 6.76E-·03 54.1 
1~) 3.17E-03 81,.7 

D04-052 



I 
Peak S€!arch R1::port (continued) F'age ; 3 
Saillple ID . T8656 547-90 SST ficqui~ition d ,iti:: 26-SEP-1990 11 ;05: 15 . . 

Pk It Ener gy Ari:a ev, gnd FWllM Ch aniH:: l Ldt Pw Cts/S2c :!Err Fit 

95 0 1027.33 12 C" C" 1. 48 1370.00 1367 8 2.05E-03122.4 J.J 

96 6 1038.S? 30 3'3 2.91 1385.31 1382 12 4.97[-03 37.7 1. 69E +00 
97 6 1043.06 18 3() 2.91 1390.96 1382 12 2.98[-03 60.6 
98 0 1050.51 20 51 -: I. 7 ._. • 1"" 1400.89 1397 8 3.35[-03 74.3 
99 0 1058.14 21 52 1. 20 1',11.06 1407 0 3.57E-03 64.2 

100 0 1071.59 30 59 1. 66 H28.9C 1424 9 4.97E-03 53.i 
101 0 1080.95 19 45 ') C: r:: 1't41.',5 1',39 6 3.18[-03 59.0 ~•WW 

102 0 1086.26 17 43 2. 48 1448.53 1',46 7 2.76E-03 74.3 
103 0 1099 . 79 10 -,c- 2.(P 1'166. 55 11;61 10 1.67E-03161.2 ; J 

104 0 1114.51 7 C' , 1.37 1486.17 1482 7 1.24[-03169.2 I J't 

105 0 1122. 26 8 17 0.69 1496.50 1495 4 1.26E-03 9'J.7 
106 (, 1137.(;4 ii 50 0.95 1516.19 1512 9 1.75E-03133.6 
11)7 0 1152.58 26 31 5.70 1536.89 1533 10 4. 31,E-03 47.1 
108 0 1173. 23 '( 934 L-r 

.; J 2.05 1564.40 1558 14 1.56£-01 3.7 
109 0 1183.11 10 19 4.56 1577.57 1574 11 1.72[-03 87.5 
110 0 1191.36 1(, 12 2.71 1588.55 15£:,5 6 1.61E-03 72. 3 
111 0 1205.5: 10 12 0.04 1607.43 1604 9 1.72[-03 66.5 
112 10 1211.20 7 6 1.80 1614.9? 1613 11 1. 14E - 03 61.4 1. 01E +00 
113 1 ·~ 1213.91 6 8 1.80 1-521. 27 1613 11 9 . 17(-011 ~.l5. 5 
114 ~ l')r,r. , ,i r. 16 (,. 7~ 1632.60 1627 ~) 7.78E-34168.0 ~-,. ~- .; 

115 0 1220.97 10 "7 0.()8 1638.67 U136 9 1.62(- 03 66.8 ~~ I 

116 0 1236.96 2 2 1. 1:3 1649.32 1648 4 2.64E-0 1t154.7 
117 0 1274.66 50 :3 2.06 1699.53 16?5 13 8.35( - 03 2~.0 
118 0 1296.40 2 "7 1. 9? 1728.50 1727 7 3.33E-04302.3 I 

119 0 1302.03 6 7 'i '1 ') 1736.00 J.733 7 1.00(-03 83.7 ~- ~-:0 0 1309.73 4 8 1. 30 1746.25 1743 8 6.67[-04141.4 
21 0 1332.78:t 349 16 '1 ') I 

~ • .:.U 1776.95 17{;9 16 1.42E-01 3.6 
122 0 1360.59 2 1 0.65 1014.0~ 1812 6 2.70(-04207.8 
123 0 1364.93 4 1 1. 02 1819.79 1817 7 6.22£-04 76.1 

-,.j 124 0 1387.02 4 4 1.27 1849.21 1845 7 5.97E-04115.7 
125 0 1395.52 4 1 1. 58 1860.53 1857 7 6.56[-04 G4.3 
126 0 1399.75 7 '1 2.51 1866.17 1064 6 1.20E-03 50.9 -127 0 1409.73 11 0 3.36 1879. 45 1875 16 l.OJE- 03 59. ,S 
128 0 1445.92 3 0 1.10 1927.67 1 '725 6 5.00(-04 57'. 7 
129 0 1462.0? 21, 0 3.78 194?.17 1943 15 4.01)[-03 :'.0.4 
130 0 1472.15 r 0 1. 50 1962.t.0 1959 9 8.33E-0 1; 44.7 i ~ .J 

131 0 1483.96 9 0 3. 74 1978.3:i 1973 12 1.5vE-03 33.3 11~, ... .. 0 1564.24 8 0 3.23 2085.25 2081 13 1. 33E-03 "1C' I _,.) • -t 
133 0 1595.11 l . 1 1.60 2126.36 2123 8 9.29[-4}4 47.5 \.J 

134 0 1602.02 2 1 1. 98 2135.56 2133 6 3.33(-0<\ 86.6 
11 C' 0 1623.13 '1 1 1.10 2163.67 2163 I. 2.50E-0 1t197 .2 -,.; .. u 
136 0 1630.30 i3 '1 1.22 2173.22 2168 12 2.14E-03 30.1 .. 
137 0 16'13.65 9 0 4.47 2191.00 2186 . 12 1. 50E-:-03 57. 7 
138 0 1679.55 2 3 1.18 2238.80 2237 r 3.33E;.:04128.1 J 
139 0 1714.36 2 r 1 '1 ... 2285.15 2280 7 4.13£-04128.1 ,) • ,,;..J 

140 0 1768.32 7 0 1. 10 2357. 0() 2351 14 1.17E-03 37.8 
141 ~ 1800.83 7 0 2.55 2400.29 2396 9 1.17(-03 37.8 
142 0 1973.79 2 1 1.98 2630.56 2627 7 3.33E-04 86.6 
143 0 2206.48 4 1 1.84 2940.26 2937 8 6.00E-04 33.3 
144 0 2322.13 6 0 1.80 3094.17 3,333 12 1.00E-03 40.8 
145 0 2344.3•) 3 0 1.10 3123.67 3120 9 5.00E-04 57.7 ,6 0 2444.76 6 0 0.93 3257.33 -')r') 

j..,;..J.;. 14 1.00E-03 40.8 

D04-053 
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VAX/VMS Nuclid~ Identification Report V2.5 G~nerated 26-SEP-1990 13:01:09 

,..onfiquration 
.nal4ses bu 

vdDlp l@ tit le 
Deposition Date 
Sac1p le dat>? 
Samp lt': IO 
San1p lo?. type 
Detector name 
Elapsed live time: 
Energy tolerance : 
Errors propagated: 
Efficienc4 typi:: 
Abundance li11it 

oue0:[USER)T8656.CNF:2 
PEAK V16.0.PEAKEFF V2.2,ENBACK Vl.3,NID/DEP V2.2,WTMEAN Vl 
T8656 SST 547-90 10-3619-A-1 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acquisition date : 
T8656 S47-90 SST Sample quantity 
10 ML SCV Sample geometry 
TRACK Detector geo1etry: 
0 01:40:00.00 Elapsed real time: 

1.00 Half life ratio 
No 
Empirical 

75.00 

Systematic Error 
Effici •.:nci':!S at 
WTM -.:rror limit 

17-NOV-1858 00:00:00 
26-SEP-1990 11:05:15 
2.00200£-02 G 
T2SCV 
T2SCV 
0 01:40:19.19 0.3% 

8.00 
0.00 % 

Peak Energy 
3.00 

Nuclide Line Activit4 Report 

Nuclide Type: activation 

Nuclide Energu 
C0-60 / 1173.24 

1332.50 

Uncorrect':!d 
ZAbn ¼Eff uCi/G 

99.90 3.290E-01 6.397E-02 
99.98* 2.930£-01 6.531£-02 

0':!cay Corr 1-Sigma 
uC i /G ;!Error 

6.398£-02 3.68 
6.532£-02 3.63 

Status 
m{ 
m{ 

Final Mean for 2 Valid Peaks= 6.464E-02+/- 1.669£-03 ( 2.58i.) 

uc l i de Type: fission 

Nucl id;/ Energ4 
CS-137 661.66 

Final Mean 

CE-14ry 80,10 
/ 133.:54 

¼Abn 
85.20* 

for 1 

1.13 
11. 101: 

Uncorri::cted Oecay Corr 1-Si gD1a 
;~EH uCi/G uCi/G i.Error 

5.622£-01 · 1.124E+01 1.124£+01 0.21 

Valid Peaks = 1. 124£+01+/- 2.349£-02 ( 

2.818£+00 0.000£+00 
2.58e£+00 6.384£-02 

0.000E+00 0.00 
6.392£-02 25.25 

Status 
OK 

0.217.) 

Absent 
OK 

1 
Final ~ean for 1 Valid Peaks= 6.392E-02+/- 1.614E-02 ( 25.25~) 

004...:..054 

-~ 



Post-NID Peak Search Report Page . 2 . Saruple ID : T8656 547-90 SST Acquisition date . 26-SEP-1990 11:05:15 . 

.t Eni::rgl/ Area e.kgnd FUHM Channi::l Left Pw ¼Err Fit Nuc l ides 

0 37.lh 4061 15092 1.43 49.81 47 7 5.6 
~ 97.35 455 10697 2.11 130.16 128 6 36.4 
0 133.22 813 15083 1.51 178.01 175 7 25.2 CE-144 u 661.47* 239198 2313 1.96 882.38 875 15 0.2 CS-137 0 795.30 93 134 2 .11 1060. 78 1057 11 27 .5 
0 1173. 23* 934 55 2.05 1564.40 1558 14 3.7 C0-60 0 1274.66 50 8 2.06 1699.53 1695 13 20 .. 0 
0 1332.78:t 850 16 2.26 1776.95 1769 16 3.6 C0- 60 

D04~055 
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VAX/VMS Peak Search Report V1.7 Generated 26-SEP-1990 13:00:52 

"'.o nfiguration 
,na lyses by 
:lample title 
Deposition Date 
Sample dat.~ 
Sample ID 
Sample typi: 
Detector name 
Elapsed live time: 
Start energy 
Sensitivity 
Critical level 

F'k It Energy 

1 0 37.11:.t 
2 0 97.35 
J ~ 133.22 
4 0 661.47f. 
5 0 795.30 
6 0 1173.23* 
-, (1 1274.66 I 

8 0 1332.78:t 

oueo:(USERJT8656.CNF;2 
PEAK Vl6,0,ENBACK V1.3 
18656 SST 547-90 90-3619-A-1 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acquisition date : 
T8656 547-90 SST Sample quantity : 
10 ML SCV Sample geo~etry 

17-NOV-1858 00:00:00 
26-SEP-1990 11:05:15 
2,00200E-02 G 

TRACK Detector geo~etry: 
T2SCV 
T2SCV 

0 01:40:00,00 Elapsed real time: 
29.76 End energy 
S.00 Gaussian 

0 01:40:19.19 0.3% 
3074.55 

No 10.00 

Area Bkgnd FIJHl'I Channel Left Pw Cts/Sec :~Err Fit 
4061 15092 1.43 49,81 47 7 6,77E-:-01 5.6 455 10697 2.11 130,16 128 6 7,58E-02 36,4 
813 15~83 1.51 178.01 175 7 1.35E-01 '11:' '1 

,;.,J • L 239198 2313 1. 96 882.38 875 15 3.99E+01 0,2 93 134 2.11 1060.78 1057 11 1. SSE-02 27.5 934 ,.- "' 2.05 1564.40 1558 14 1.56E-01 3.7 .J ,J 

50 8 2.06 1699.53 1695 13 8.35E-03 20.0 850 16 2.26 1776.95 1769 16 1.42E-01 3.6 

D04-056 



DU30:[USCRJT965 l .CNF ;2 Con f i g u I' a l i an 
· n3lys'2~ by 
.;awpl.;: title 
Oepositian Dati: 

P[~K V16.0.P[~~EFF V2.2 EN8hC I( VL.3,NID/DEP V2.2,UTMEAN Vl 
T8 656 SST 5~7-90 90-3 619 -A- 1 
2l-SEP-1 999 00:30:00 Deposit io~ Period: 17-NOV-lBSB 00:00:03 

Sample dati:= 
Samp1.:: ID 
Sample type 
Detector nao,e 
Elapsed liv~ tim,;:; 
Energy tolerance : 

26-SEP-1990 00:00:00 Acquisition date : 
T8656 547-90 SST SaMple 4uantily 
10 ML SCV Sample gQa@etry 
TRAC~ Dct~ctor gecffietry: 
0 01:40:00.00 [lap5ed r~al ti~e: 

1.30 H~lf life ratio 
Errors propagated: Nu S:.J s ta.:itic Error 

Eff i c i •~nc i •~ s at 
lJHi •~rror l i ni it 

Efficiency typi: Empiric ~\ 
Abund.:ince limit 60.00 

Nuclide Line Acti vity Repo r t 

11-iclid,~ Typ,;;: r,.:;tL~r.ll 

26-SEP-19?0 11:05:15 
2. 01J200E-02 G 
T'.!SCV 
T2SClJ 
0 01:40:19.1? 0.3¼ 

8.00 
0.00 i: 

Peak Energ1J 
3.00 

c:,.. Uri c orri::dd Decay Cu rr 1-S i 91E 
Huclide Energy %Ahn %[ff uCi / G uCi/G %Error St~tus 
l'F7 ; & .> 14 6 O • 3 3 1 iL 6 7 :~ 2 . 6 ~· 2 [ · C 1 i. Q 8 :) E - 0 2 1. 0 8 0 E - 0 2 2 0 • 41 0 i{ 

Fi r1al t-h::::in Lw 1 1)31 id ::••:elks - 1.GG0E-02+/- 3.837E-03 ( 20.417.) 

4 uclid.;: Typ~: act iv ation 
Un.:: u r .,. ,:: c t ,:: d D1;:c .::y Corr· 1-·S i gr: a 

ii..1c l i d1/iEn~,· gy ;~A br, ;-~E f f ,.1C i ,·c uCi/G ;:Er1nor SLt;.1: 
CD-6 3 1173.:!4 99 . 90 3 • 2 9 0 [ -- 01 ~.376[-02 6.J97E -0 2 3.68 Of{ 

133:..50 ,7,9. 98f 2.'73(:£-01 ,!, • 521[--0:~ l. 522£-02 3. t; .! C ~< 
Final M~an for 2 V~lid Peaks= 6,459E ·-02+ /- 1.669£-33 ( :. 58¼) 

72~.:0 44.10 5.152E- 01 4.4l1[ - 03 4.405£-03 30.~7 
756.73 54.50 ~ 4.?39E-01 2.466[-03 2.479£ - 03 54.02 

o:< 
01{ 

Finil Mean for 2 Valid PeJk~ - 3.455£- 03+/- 9.59~[-04 ( 27.77%) 

Nucli de Type: fission 

rbc l i de En,.:r ,~u 
CS-134 / 563. ~4 

;~t~ bri 
8.38 

15.40 569.32 
604.71 
795.87 
801.95 

97.60* 

Final M•:"!an 

rs-137 / 661. 66 

85.40 
8. 73 

for 2 

;;[l'f 
6.5 78£-01 
6.527(-01 
6. l 50E-·01 
4 • 7 ,} 7 E ·· 0 l 
4.670E-01 

Valid F'>! ak s 

5. 622[ -· 01 

Ur.c0rr 2c t d DH JIJ Corr 1-Si gma 
1.1 C i /G uCi/G i~Error Status 

0.000[+00 0.000[+00 0.00 Absi::nt 
0.000[+00 0.000E+00 0. 0i Abs<'.!r1t 
7. 366[··03 7.370[-03 36.67 OK 
5 .192(-03 5.194£-03 27.4? 0~( 
0.~0(\E+00 0.000E+00 0.00 Absi::nt 

= 5.669E-03+/- 1. 263( - 0.3 ( 22.27i;) 

1. 124E+01 1.124£+01 OK 

r inal M~J~ f ar 1 V~lid F'~ Jks •- 1. t: ~E, 01+/ - 2.349E -02 0.:li.) 

D04-057 
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/1_,clidi:: Lini:: Acti\·it1~ fi,::purt (cunliiL:d) f'jg~; 2 
Sample IO : T8656 547-90 SST ncquisiliJM d~te 26-SEP-1990 11:05:15 

~uclide Type: fission 
!Jncorrect,:::d Di::c .1y Corr l-Sigm3 

r!uc l i de Eni:r g::J 7.Abn :~Eff uCi/G uCi/G ;(Er tar StattJS 
CE-14 ~ ~~-~~ 1. 13 2.a1aE+0::1 ;, • :300E +t~O 0.000[+00 0.00 Ab~.ent 

11.l\i i 2.580[;00 6 . 384E .. (:2 6.392E-02 ,.,~ '1C" OK 1..;w. ,..1, .:.. •J • .:.....J 

Final ~2an for 1 Valid Peak~= 6.392E ·02+/- 1.614E-02 ( 25.25%) 

M1 - 2 11 1 / 5 9 • 5 4 3 5 • <i (H 2 • 3 3 1 E q) 0 6 • 6 31 E ·· 0 3 6 • 6 3 1 E - 0 3 6 6 • 9 0 0 K 

Final Mean for 1 VJlid Pe~ks = 6.6J1E-03+/- 4.436[-03 ( 66.98Il 

Nuclide Type: ACTIVATION 
Unr.orr,:::ct.i::d D,::: C Jt,j Corr 1-Sigliid 

rhi: l i di:: Eni::rq1.~ ;!A bn ::err uCi/G uCi/0 i'.Er-rot SLil:.;; 
GD-153 ./ 97.43 '>, .601: 2.87i0E+00 1. 292E ··02 l .2?•iE-02 36.36 Of( -i 

103.18 19.60 2.'.342E1·l~0 1. 166[··02 1.168E-02 57 . 94 01{ 

Final ~ean for 2 Valid Peaks= i.253[-02+/- 3.862E-03 ( 30.83%) 

D04-058 



F'ost-NID Pi: al; S2 .:rch R~port F'ag~ . • - . . . 
' ..i 

Sarupli: ID . T8656 547-90 SST Acquisition date . 26-SEF'-199~ 11:05:15 . . 

En>:rgy fi ri: a U. gnd FWIIN Ch ,rn n•~ l Lt!f t F'w ;~Err Fit Nuclidec; 

0 37.lli 4065 15092 1. 43 49.81 ,., 
"tJ 7 5.6 

0 59.79 247 10686 1. 2li 3,,. 06 77 6 66.9 Al'\-241 
0 97.35 455 10697 2 .11 130.16 1 •"')n 

.:.U 6 36.4 GD-153 
0 103. 81 289 11083 1. 3.5 138.78 136 6 57.9 GD-153 
0 133.22 813 15083 1. 51 178.01 175 7 '1 C' '1 

..:..J • ..:.. CE-144 
0 186.54f. 418 19168 1. 95 21,9 .12 247 7 54.9 
0 276.44 258 8762 1. 01 369.02 366 6 58.1 
0 302.76 236 8080 2. 3ft l,04.12 402 6 61.0 
() 604.11) 197 1604 1.88 805.91 803 8 36.7 CS-134 
0 645.09 81 1110 2.20 860.56 859 5 62.6 
0 661.471: 239193 2313 1.96 882.38 875 15 0.2 CS-137 
0 695.43 46 146 3.47 927.66 924 13 59.6 
7 720.56 29 59 '1 ' C' 961.16 957 14 50.4 2.34E+00 ..i .:. , 'l.J 

3 723.62 45 47 1. 77 ?65.23 957 14 30.7 ZR-95 
0 756.16 30 68 2.47 1000.61 1001, 9 54.0 ZR-95 
0 795.30 93 134 2 .11 1060.78 1057 11 '1., C'. CS-134 .:.., 4,j 

0 843.79 20 66 1.41 1125.41 1122 9 87.4 
0 861.23 12 72 1.56 1148.64 11 46 7125.1 
(} 1173.23i 934 55 2.05 1564.40 1558 14 7 ., C0-63 ..i. J 

,, 1) 1228.97 10 7 0.88 1638.67 1636 9 66.8 
0 1274.66 50 8 2.06 1699.53 1695 13 20.0 

C i} 1302.0:! 6 7 '1 '1 '1 1736. ~}0 1733 7 83.7 ....... 
0 1332.78* 849 16 2.:!6 177 6. 95 1769 16 3.6 C0-60 
i} 1462.07 '1 ' .. 't 0 3.78 1949.17 1943 15 20.4 f( -1;0 

D04-059 



UAX / Vl'IS Huclide Identification Report V2.5 Gen~rated 17-OCT-1990 15:22:19 

MCAO:CUSERJADC3$1 rnfi9uration 
nalyses b4 PEAK V16.0,PEAKEFF V2.2 . HID/DEP V2.2,WT~EAN Vl.3 

Sa1ple title 
D•~posit.ion Oiit,e 
Sample date 
S.:: ap l•~ IO 
Sap le type 
Oi:: tector nail! 
Elapsed live time: 
Energ~ tolerance: 
Er rors propagateJ: 
Efficiency type : 
Abundanc~ li~it : 

T8657 SST 548-90 90-3619-A -2 
26-SEP-199& 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acquisition date: 
T8657 548-90 SST Sample quantity 
10 nL SCV Saaple geo1etry : 
TRACK Detector geometry: 
0 01:40:0~.00 Elapsed real time: 

1.20 Half life ratio : 
No 
E111pir·ical 

70.00 

Systematic Error 
Efficiencies at 
WTl'I error l i II it 

Nuclide Line Activity Report 

Huclide Type: activcition 
Uncorrected Decay Corr 

Nuc lide Energy %Ahn %EH uCi/G uCi/G 
~ 511.00 186.00 7.281£-01 3.525(-03 3.526E-03 

1274.53 99.94* 3.051£-01 2.995E-03 2.996E-03 

17-NOV-1858 00:00:00 
26-SEP-1990 13:06:22 
2.22000E-02 G 
T2SCV 
T2SCV 
0 01:40:21.41 0.4% 

8.00 
0.00 % 

Peak Energy 
3.00 

1-Sigma 
¼Error Status 
48.17 OK 
31.74 OK 

Fin<il l'lean for 2 Valid Peaks = 3.123E-03+/- 8.29BE-04 ( 26.57%) 

~a-•01/ 1173.24 99.90 3.290E·· 01 1. 329E-01 1. 330E-01 2.37 OK 
1332.56 99.98f 2.930E-01 1. 302£-01 1.302E-01 2.36 OK 

Fincil Mian for 2 Val i d Peaks= 1.316£-01+/- 2.201£-03 ( 1.67%) 

Nucli de Type : ri.:itural 
Uncorrected Decay Corr 1-Signaa 

Uuc l i de En~rgq i.Abn :tErf uCi/G uCi/G %Error Status -,t -4r- 1H0.83 10.67* 2.696E-01 1.276E-02 1.276E-02 28.33 OK 

Fi t1a l ftean for 1 Valid Peaks = 1. 276E-02+/- 3.614£-03 ( 28.33%) 

tl ucl i de Type: f"is s. ion 
Uncorrected Decay Corr 1-S i gaa 

Nucl ide Etier gu ~ i.Abn 7.Eff uCi/G uCi/G i.Error Stcltus 
-etJ .. 57" 122.06 85.951 2 • .!.96E:-~00 1.992E-03 1.995£-03 70.84 OK 

136.47 10.33 2.545£+00 0.000£+00 0.000E+00 0.00 Absent 

Finc:11 rtean for 1 Valid f'-=:aks = 1.995E-03+/- 1.413£-03 ( 70.84%) 

CS- 134 563.24 0.38 6.598£-01 0.000£+00 O.000Et00 0.00 Absent 

/ 569.32 15.40 6.527[-01 0.000£+00 0.000£+00 0.00 Absent 
604.71 97.601 6.147£-01 7.957£-03 7.961E-03 29.25 m, 
795.87 85.40 4.705E-01 8.980£- 03 B.984E-03 13 . 76 OK 
801.95 3. 73 4.668£-01 3.587E-02 3.SSOE-02 31.14 OK 

Fin.it l'l ean for 3 Valid Pe~ks = 9.016£-03+/- 1.087E-03 ( 12.06%) 

D04-060 
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NYclide Lin~ Activitu Report (continued) Page: 2 
SJ~ple ID : T8657 548-90 SST Acquisition dJte 26-SEP-1990 13:06:22 

nuclide T4pe : fi;sion 
Uncorrechd Deca4 Corr 1-Signia 

Nuclide Energ1J 7.A bn ZEH uCi/G uCi/G ~!Error Status 
CS··ll7 l,,61. 66 85.2(h 5.622[·-01 1.121E+01 1.121E+01 0.20 OK 

inal l'lean for 1 Valid Peaks = 1.121E+01+/- 2.230£-02 ( 0.20%) 

CE-144 ✓180.10 1.13 2. 81 BE·t-00 0.000E+0e 0.000E+00 0.00 Absent 
133.54 11. 10:t 2.580E+00 9.602E-02 9.616£-02 15.82 OK 

Fina l Mean for 1 Valid Pe.:ks = 9.616(-02+/- 1.521E-02 ( 15.82%) 

...!:U-1 ~ / 86. 54 32.80 2.862£+-00 · 5.267£-03 ~ OK 
105.31 21. 84f 2.830[+00 1.123E-02 1 ... OK 

~n•I fte,n for 2ValidPeaks = 7.440E-03+/- 3.022E-03 ( 40.62%) 

Al'l-24 59.54 35.901 2.310[+00 1. 773E-02 1. 773E-02 24.07 OK 

Fina l MeJn for 1 Valid Peaks = 1.773E-02+/- 4.266£-03 ( 24.07%) 

Huclide Type: ACTIVATION 
Uncorrected Decay Corr 1-Sigaa 

JcliJe Energ4 %Ahn ZEfF uCi/G uCi/G · %Error Status 
~ 810.75 99.50j 4.623E-01 2.692E-03 2.707E-03 37.47 OK 

--::-

Final l'lean for 1 Valid Peaks= 2.707E-03+l- 1.015£-03 ( 37.47%) 

D04-061. 



Post-HID Peak Search Report Pagi!! . 3 ' Sample IO: T0657 548- 90 SST Acquisition date . 26-SEP-1990 13:06:22 . 

Energy Mit:a Bk gnd FUHM Channel Left Pw l:Err Fit Nuc l ides 

0 37.09 44.S6 16738 1.1,4 49.78 47 7 5.4 
0 41.47 295 12685 1.12 55.62 54 6 61.0 
0 46.87 344 12400 1.4.S 62.33 61 6 51.6 
0 59.28 724 11824 1.59 79.38 77 6 24.1 At1-241 
0 75.50 269 10065 1.61 101.02 99 5 56 .. 3 
0 86.06 2,,,, 12170 1.91 115.10 113 6 71.9 EU-155 e 97.62 392 12125 1. !18 130.52 128 6 44.8 
I} 104. 63 343 10289 2. "•8 139.87 130 5 44.6 EU-155 a 121. 98 227 11582 1. 21, 163.02 162 5 70.8 C0-57 
0 133.26 1355 16328 1.46 170.06 175 7 15.8 CE-144 
0 143.56 296 13661 2.95 191.80 190 6 62.8 
0 148.94 217 11632 1.86 198.98 197 5 74.9 
0 160.86 274 13674 2.86 214.88 212 6 67.7 
0 185.36 355 18035 1.14 247.54 246 6 59.7 e 192.23 272 15870 1.04 256.71 255 5 69.9 
0 208.53 266 16582 1.83 278.46 276 6 77 .2 
0 263.96 299 12605 4.20 352.38 349 7 62.5 
0 291.74 142 7671 1.47 389.42 387 5 93.4 
0 295.97 151 9150 2.24 395.07 393 6 99.8 
0 360.76 240 8266 2.56 481.46 479 6 58.7 
0 365.72 299 8287 2.41 488.07 486 6 48.7 ,,., 0 369.85 212 8523 1.51 493.58 492 6 69.3 
0 387.92 215 10186 0.96 517.68 515 7 78.1 
0 414.43 76 9913 1.43 553.03 553 6207.7 
'} 420.38 238 10106 2.69 560.96 559 6 66.7 
0 443.13 164 9427 0.90 591.29 589 5 09.3 
0 459.90 178 12511 2.09 613.66 612 6 99.6 
0 468.53 252 14605 1. 73 625.16 623 7 80.3 
5 472.57 343 5808 1.70 630.56 629 9 29.5 4.66E+00 
5 474.83 1003 14468 "I C' C" 

... • JJ 633.56 629 9 21.1 
0 500. ,,2 103 4388 2.03 667.68 666 5 97.1 
0 511.33 228 ,,701 1.08 682.22 680 6 48.2 NA-22 
0 517.18 116 4271 1.93 690.03 688 6 89.7 
0 533.94 218 3205 2.28 712.37 710 6 41.7 e 539.66 169 3262 1.45 720.00 717 7 57.1 
0 553.32 67 1808 1.55 738.21 736 5 98.2 
0 585.0t 134 1974 3.11 780.44 778 8 58.5 
0 604.41 235 1586 2.30 806.33 804 7 29.2 CS-134 
0 .S09.27 40 1401 0.91 812.81 811 6147.5 
0 620.16 68 1163 2.25 827.32 826 S 76.4 
0 650.35 41 1619 1.83 8.S7.57 864 6159.6 
0 661.45 264641 2774 1.97 802.37 875 15 0.2 CS-137 
0 682.25 21 107 3.21 910 .09 907 7 91.0 
0 696.14 53 127 1.61 928.61 925 7 40.4 
0 722.17 31 145 0.92 963.30 959 8 68.7 
0 753.40 10 91 1.91 1004.93 1002 6163.4 
0 757.51 14 100 0.78 1010.41 1007 6125.1 
0 795.69 178 117 1.62 1061.30 1058 8 13.8 CS-134 
0 802.33 72 107 3.92 1070.16 1066 9 31.1 CS-134 
0 810.62 61 137 1.94 1081.20 1076 10 37.5 C0-58 
~ 817.98 24 l.72 4.12 1091.01 1089 10114.6 

D04-062 



Post-NID Peak Search Report (continued) Page: 4 - . . -
Sample ID : T86S7 548-90 SST Acquisition date : 26-SEP-1990 13:06:22 

.. Energy Area Bkgnd FWHl'I Channel Left Pw %Err Fit Nuclides 

0 825.59 54 130 4.84 1101.15 1098 9 45.7 
9 855.62 17 90 1.74 1141.17 1139 8 91.3 3.96E+00 
9 857.49 16 105 1.95 1143.67 1139 8110. 9 
0 878.81 21 160 2.21 1172.08 1170 7100.7 
0 890.57 9 134 0.98 1187.75 1187 6219.3 
0 915.12 27 167 1.31 1220.47 1217 7 83.9 
0 949.85 48 192 4.79 1266.76 1263 9 53.2 
0 972.43 73 148 2.65 1296.85 1293 10 35. 9 
I} 1003.41 54 153 3.6:J 1338.13 1334 9 44.7 
0 1023.31 45 113 5.00 1364.64 1361 9 49.6 
0 1033 .08 24 139 2.75 1377.66 1375 8 87.4 
0 1053. 45 15 107 1.76 1',04.81 1401 7122.1 
e 1072.25 14 127 1.82 1',29.86 1426 9152.7 
0 1087 .62 21 161 3.38 1450.35 1446 10114.3 
0 1118.58 9 77 1.28 1491.59 1490 6167.9 
0 1173.21, 2153 92 2.31 1564.42 1558 15 2.4 CO-60 
3 1237.83 9 8 1.60 1650.47 1648 12 57.0 1.28E+00 
3 1241.98 8 12 1.60 1656.00 1648 12 72.6 
0 1274.96 45 24 1.66 1699.93 1695 12 31.7 NA-22 
0 1290.73 13 13 0.94 1720.95 1716 9 58.6 
0 1312.85 9 14 2.04 1750.40 1746 9106.6 
2 1324.19 21 20 2.59 1765.51 1760 26 47.0 9.09E-01 
2 1332.77 1880 15 2.42 1776.94 1760 26 2.4 CO-60 
0 1363.57 8 5 2.71 1817.97 1815 7 56.2 

,. ) 1389.16 5 5 2.04 1352 .06 1849 9108.7 
0 1429.06 6 1 1.',2 1905.20 1902 7 54.6 
0 1454.64 ,, 8 1.93 1939.27 1936 7272 .1 ... 

10 1459.77 18 0 3.49 1946.11 1943 22 28.3 8.04E-01 K-40 
. ' 10 1'i63. 75 11 0 3.81 1951.41 1943 22 91.1 

0 1476.56 9 1 3.16 1968.47 1965 8 49.5 
0 1507.00 3 9 0.86 2009.01 2002 12168.5 

1- 0 1532.04 7 8 5.75 2042.37 2038 10 78.9 
0 1555.47 3 4 2.02 2073.57 2072 5106.1 

- _ j ___ 1620. 89 13 0 5.25 2160.69 2156 14 27.7 
0 1635.66 14 0 8.23 2180.36 2171 19 43.2 
0 1716.12 4 2 1.03 2287 .50 2285 7 84.7 
0 1751.55 2 1 1.10 2334.67 2334 4115.5 
0 1757.24 4 0 1.10 2342.25 2339 6 50.0 
0 1869.19 5 2 1.32 2491.Jl 2488 7 55.0 

D04-063 
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VAX/V~S Nuclide Identification Report V2.S Generated 10-0CT-1990 15:26:36 

ronfiguration 
1alyses by 

_ample title 
Deposition Date 
Sample date 
S3blp h I0 
Sampl-:: type 
D-::tector name 
Elapsed live ti~e: 
Energy tolerance : 
Errors propagated: 
Efficiency type : 
Abundance limit : 

DUB0:CUSERJT8657.CNF;1 
PEAK V16.0,PEAKEFF V2.2,ENBACK Vl.3,HID/DEP V2.2,WTMEAN Vl 
T8657 SST 548-90 90-3619-A-2 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:eo:00 Acquisition date : 
T8657 548-98 SST Sa111ple quantity 
10 ML SCV Sample geometry 
TRACK Detector gea~etry: 
0 01:40:00.00 Elapsed r~al time: 

1.30 Half life ratio 
No 
E111pirical 

60.00 

Systematic Error 
Efficiencies at 
lJTM error limit 

17-NOV-1858 00:00:00 
26 -SEP-1990 13:06:22 
2.22000£-02 G 
T2SCV 
T2SCV 
0 01:40:21.41 0.47. 

8.00 
0.00 i. 

Peak Energy 
3. 0,, 

Nuclide Line Activity Report r~· 1-~ 
~t,o. ,;us::1--~ 

Nuclide Type: fis-:ion 
Uncorrected o,~c ay Corr 1-Sigmj 

~h.Jcl i de Energy U\bn 7.[ff uCi/G uCi/G i.Error Status 
CQ r:-__,I 122.06 85.95:t: 2.696E+00 1.9?2(-03 1.995E-03 70.84 OK Ul-

136.47 10.33 2.545Et00 0.000[+00 0.000E+00 0.00 Absent 

· Final Me an for 1 Valid Peal·. s = 1.995E-03+/- 1.413[- 03 ( 7~. 04;0 

CS- 134 / 563. 2'; 8.38 6.598E-01 0.000[t00 0.000[t00 0.00 Absent 
569.32 15.40 6. 527(--01 0.000E+00 0.000E+00 0.00 Absent 
604.71 97.60t 6.147[ ·-~}1 7.957[-03 7.961[-03 29.25 Q\I 

I\ 

795.87 85.40 4.705E-01 8.980E··03 8.904£ - 03 13.76 OK 
801.95 8.73 4.67~E - 01 0. 000[+00 l>.000E+00 0.00 Absent 

/ina\ ~.,n for "I Val i ci F'i::al:s = 8.759[-03+/- 1.092£-03 ( 12.477.) .. 
CS-137 661.66 85.20* 5.622[-01 1. 120E+01 1.120E+01 0.20 OK 

Final M,::an for 1 ~,al i d Pejk s = 1.120Et01+/- 2.230[-02 ( 0. 20:! l 

CE - 144 / 80.10 1.13 2.818E-q;0 0. 000E·t1)0 0.000E+e0 0.00 Absent 
133.54 11.'10* 2.580[~00 9.602[-02 9.616E-02 15.02 OK 

;in;\ Mean for 1 Valid Pe .jk !i = 9.616E- 02t/- 1. 521E-02 ( 15 . 827.) 

A/'l - 241 59. 54 35. 90 'f. 
_. 

2.316E+00 1.438(-02 1.438[-02 25.70 Of( 

Final M8Jn for 1 Valid P~aks = 1.43BE-02+/ - 3.709E- 03 ( 25.787.) 

Nuclide Type: ACTIVATION 

~ Energy 7.Abn 
~-~ 810.75 99.50:t: 

Uncorrected Decay Corr 1-Sigia 
7.Eff uCi/G uCi/G r.Error Status 

4.623[-01 2.692E-03 2.707(-03 37.47 OK 

Final Mean for 1 Valid Peaks= 2.707E-03+/- 1.015E-03 ( 37.47%) 

D04-064 
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lluclidi:: Line Activity fli::port (eur,ti1w,2d) Page: 2 
Sample IO : T8657 548-90 SST Acquisition date 26-SEF-1990 13:06:22 

luclide T1Jpe: activation 

Ni..icl i de )nergy 
CO-60 173.2,; 

1332. 50 

r.A tin 
9'7. 9~ 
99.98:t: 

ZEff 
3.2ci'6E-01 
2. 930E ··1)1 

Unc orr-~ ct ,~ d 
uCi/G 

1.326E·· 01 
1.298[ - 01 

D1:2c ay Corr 
uCi/G 

1.326£··01 
1.298£-01 

1-Sigma 
%Error 
2.38 
2.37 . 

Slatus 
OK 
OK 

Final M~an for 2 Valid Peaks = 1.312£-01+/- 2.202£-03 ( 1.68¼) 

D04-065 



Past-NID Peak SeJrch R8port F'ag~ : 
Sample ID : T8657 548-90 SST Acquisition date : 26-SEP-1990 13:06:2 

-t Energy At·ea Bkgnd rw11~1 Ch Jnn•~ l Ldt F'w i:Err Fit Nuclides 

~ 37.09* .. -o 
'j'jj J 16738 1.44 49.78 47 7 5.4 

0 46.87:i: 336 12400 1.46 62.83 61 6 52.8 
0 59.43 589 9925 1. 45 79.59 78 5 25.8 Ml-241 
0 97.62 392 12125 1. 48 130.52 128 6 44.8 
;; 121.98 

,.., ,, ., 
11582 1. 24 163.02 162 5 70.8 C0-57 ~~, 

0 133.26 1355 16328 1. t,6 178.06 175 7 15.B CE-11,4 
3 185.36:t 335 18035 1.14 247.54 246 6 63.2 
0 393.94 205 8985 2.13 525.71 524 6 73 .2 
0 468.53 252 14605 1. 71 625 .16 623 7 80.3 
C' 472.57 343 5008 1.70 -53~.5 ~ 629 9 29.5 4. 6lE-t-00 .J 
C' 474.83 1003 14468 ..J 

'1 C' C' 
~.J.J 633.56 621' 9 21. i 

0 585.011 134 1974 3.11 780. '14 7,,1 , u 8 C'(", -= .Ju • ..i 

6 604.41 235 1586 2.30 80.:..33 81}l, 7 29.2 CS·-134 
0 661.45:t:· 26 1t4:?4 2774 1 i), 

- • I I 082.37 675 15 0.2 CS·-137 
0 696.14 53 1 'i, .. , 1. 6i 928.61 925 7 40.4 
0 795.69 178 117 1.6"2 1061.30 1050 8 13.8 CS - 134 
0 810.62 61 137 1.94 1081.20 1076 10 37.5 C0-58 
0 1l7:L24* 2147 n 2.31 15G4.42 1558 15 2.4 C0-60 
0 1237.99 9 9 1. 37 1650. 68 1648 5 60.5 
(} 1274.96 ,,5 ,, . 

.. 'I 1.~6 1697.93 1 t.r,r :i. ,., ., ,J 12 31. 7 
0 1312.85 9 14 2.04 1750.°40 1746 9106.6 ,, 1324.19 21 ~e 2.59 1765.51 1761) 26 47.0 9.09E-01 .. 
'1 1332.77* 187 ,; 15 :: • 4 ~ 177 6 . 9 l, 1760 26 2.4 C0-60 
0 1363.57 8 r: 2.71 1017.97 1315 7 56.2 ..J 

0 1463.58 32 0 4.69 1951.19 1 s,,t 3 22 1.2.3 
3 1620.89 13 0 5.25 2160.69 '1 I C:: L 14 27~7 .:...LVU 

0 1635.66 i4 0 8.23 2180.36 2171 19 43.2 

01' 

0 04..:..066 
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VAX/VMS Nuclide Identification Report V2.5 Generated 26-SEP-1990 14:59:10 

~-onf i gurat ion 
nalyses b\J 

.:iample title 
Deposition Date 
S a11p le d ati: 
Sap le ID 
San1p le type 
Detector 11a11e 
Elapsed live time: 
Energy tolerance: 
Errors propagated: 
Efficiency t~pe : 
Abundance liQlit 

DUB0:[USERJT8657,CNF:1 
PEAK V16,0,PEAKEFF V2.2,ENBACK Vl.3,NID/DEP V2.2,WTMEAN Vl 
T8657 SST 548-90 90-3619-A-2 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acquisition date: 
T8657 548-90 SST Sa1ple quantity : 
10 l'\l SCV Sample geo~etr4 
TRACK Detector geometry: 
0 01:40:00.00 Elapsed real time: 

1.00 Half life ratio 
tlo 
Empirical 

75.00 

Systematic Error .: 
Efficii::ncies at 
WTI'\ error li11it 

17-NOV-1858 00:00:00 
26-SEP-1990 13:06:22 
2.22000£-02 G 
T2SCV 
T2SCV 
0 01:40:21,41 0.47. 

8.00 
0.00 ¼ 

PtE! ak Energy 
3.00 

Nuclide Line Activity Report 

Nuclide Type: activation 
Uncorrected Decay Corr 1-Sigma 

Nuclide Energu 
C0-60 / 1173.24 

1332.50 

;~Abn %£ff 
99.90 3.290E-01 
99.98* 2.930E-01 

uCi/G uCi/G %Error 
1.326E-01 1.326£-01 2.38 
1.316£-01 1.316E-01 2.39 

Status 
OK 
OK 

Final Mean for 2 Valid Peaks= 1.321E-01+/- 2.227E-03 ( 1,697.) 

uc 1 i de Type: fission 
Uncorrected Decay Corr 1-SigDla 

Nuclide Energw 7.Abn ¼Eff uCi/G uCi/G ¼Error Status 
CS-131/ 563.24 8.38 6.598£-01 0,000£+00 0.000[+00 0.00 Absent 

569.32 15.40 6.527E-01 0.000£+00 0,000£+00 0.00 Absent 
604.71 97.60* 6.147£-01 7.957£-03 7.961E-03 29.25 o•{ 
795,87 8!5. 40 4.705£-01 8.980E-03 8.984£-03 13.76 mi 
801. 95 8.73 4,670E-01 0.000E+00 0.000E+00 0.00 Absent 

Final Mean for 'l Valid Peaks = 8.759E-03+/- 1. 092E-03 ( 12.47;~) .. 
CS-137/ 661.66 85.20* 5.622£-01 1. 120E+01 1. 120£+01 0.20 OK 

Final M1:an for 1 Valid Peak; = 1.120E+01+/- 2.230£-02 ( 0.207.) 

CE-149 80.10 1.13 2.818E+00 0,000E+00 0.000E+00 0.00 Absent 
133.54 11. 10* 2.580E+00 9.602£-02 9.616£-02 15.82 Of( 

Final l'lean for 1 Valid Peaks = 9.616£-02+/- 1.521E-02 ( 15.82¼) 

Al'l-241/ 59.54 35.901: 2.316£+00 1.438E-02 1.438E-02 25.78 m: 

Final rte an for 1 Valid f'eaks = 1.438£-02+/- 3.709£-03 ( 25.78¾) 

D04-067 

, 



Post-NID Peak Search Report Page : 2 
Saraple ID : T8657 548-90 SST Acquisition date : 26-SEP-1990 13:06:22 

Eni:rg1,1 Area e.~; gnd flJHM Channel Left f'y ;~Err Fit Nuclides 

0 37.091: 4435 16738 1.44 49.78 47 7 5.4 
0 59.43 589 9925 1.45 79.59 78 5 25.8 AM-241 
0 97.62 392 12125 1.48 130.52 128 6 44.8 
0 133.26 1355 16328 1.46 178.06 175 7 15.8 CE-144 
5 472.57 343 5808 1. 70 630.56 629 9 29.5 4.66E+00 
c:: 474.83 1003 14468 2.55 633.56 629 -9 21.1 ,, 
0 604.41 235 1586 2.30 806.33 804 7 29.2 CS-134 
I) 661'. 45;,; 264428 2774 1.97 882.37 875 15 0.2 CS-137 
0 795.69 178 117 1.62 1061.30 1058 8 13.8 CS-134 
0 1173.24* 2147 92 2.31 1564.42 1558 15 2.4 CO-60 
0 1274.96 45 24 1.66 1699.93 1695 12 31. 7 
0 1332.80:t 1900 2b 2.42 1776.99 1770 16 2.4 CO-60 

..r 

~,, 

0,. 

D04-068 
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~AX/VMS Peak Search Report Vl.7 Generated 26-SEP-1990 14:58:53 

,~ ,Jnf i gur at ion 
1a l4ses by 
ample title 

Deposition Date 
Sarap le date 
Sample ID 
Sample t4pe 
Detector name 
Elapsed live ti~e: 
Start energy 
Si:nsitivit\J 
Critical level 

Pk It Eni!rg4 

1 0 37.09:E 
2 0 59.43 
3 0 97.62 
4 0 133.26 
5 5 472.57 
6 5 474.83 
7 0 604.41 
8 0 661.45:t 
9 0 795.69 

10 0 1173.24* 
11 0 1274.96 
12 0 1332.80:t 

DUB0:(USERJT8657.CNF;1 
PEAK V16.0,ENBACK Vl.3 
T8657 SST 548-90 90-3619-A-2 
26-SEP-1990 00:00:00 Deposition Period: 
26-SEP-1990 00:00:00 Acquisition date : 
T8657 548-90 SST Sample quantity : 
10 ML SCV Sample geometry : 

17-NOV-1858 00:00:00 
26-SEP-1990 13:06:22 
2.22000£-02 G 
T2SCV 

TRACK Detector geoMetry: 
0 01:40:00.00 Elapsed real ti~e: 

T2SCV 

29.76 End energ4 
5,00 Gaussian 

No 

0 01:40:21.41 0.4% 
3074.55 

10.00 

Area Bkgnd FWH~ Channel Left Pw Cts/Sec i.Err Fit 

4435 
589 
m 

1355 
343 

1003 
235 

264428 
178 

2147 
45 

1900 

16738 1.44 49.78 
9925 1.45 79.59 

12125 1.48 130.52 
16328 1.46 178.06 
5808 1.70 630.56 

14468 2.55 633.56 
1586 2.30 806.33 
2774 1.97 882.37 

117 1.62 1061.30 
92 2.31 1564.42 
24 1.66 1699.93 
26 2.42 1776.99 

47 
78 

128 
175 
629 
629 
804 
875 

1058 
1558 
1695 
1770 

7 7.39£-01 5.4 
5 9.82E-02 25.8 
6 6.53£-02 44.8 
7 2.26£-01 15.8 
9 5.72£-02 29.5 4.66£+00 
9 1. 67£-01 21. 1 
7 3.92£-02 29.2 

15 4.41£+01 0.2 
8 2.96£-02 13.8 

15 3.58£-01 2.4 
12 7.50£-03 31.7 
16 3.17£-01 2.4 

D04-069 



VAX / VMS Nucl i d~ Ident if ica ti or1 R~port V2.5 C~n~r at ed 10~0CT- 1990 15:27:07 

Conf i gL1 r .i Li c ;-, DUB0: [USERJT8662.C NF; 1 
\n :i l 1:1s es by F·( (;f '. vL.,; ,F l:i';::[Ff" \) 2.2J]IU1C:< Vl.3 , NID/DEP 1."2.2 ,W Ti~EMI Vl 
~ampli:: title 
Deposition Date 
Sawph: dat•~ 
Sari1p le ID 
Sample type 
Do:tector name 
Elapsed live time: 
Energy tol'=rance : 
Errors propagated: 
Eff ici>:1icy type 
Abundanc-= l l r,, it 

T~ 66 2 SST 51;~•-.Ci,) ?) 3,~.1 ~- ·A<l SYS BLi( 
27-SEF'-1 ?91; (11: : l!0: • 'o [i ,:,po s it ion h::f' i c,d: 
27-SEP-1990 00:00:00 Acquisition dJt e : 
TB ,:62 549··9<,) SST S,Hup l •~ qu Jn t ; ty 
10 "L SCV Sa~ple geometry 
TR~C}( Det i:; c t or 9;~ 0ii1 1::try: 
0 15:00:0~.00 Elaµs~d r eal ti~ e: 

1.30 HJlf l ift:: ra tio 
No 
Eoip i r i cal 

60.~0 

Systi::illatic Error 
Ef f i c i •2! n c i e i; a t 
WTM i2rror limit 

Nucl i d,;; L ine Activ i ty r,epot'l 

17- HOV-1858 00:00:00 
27-SEP-1990 13: 57:44 
2. 11le ij [ -0 2 G 
T2SC 'J 
T2SCV 
0 15:00: 57.87 0.11/. 

8.00 
0. 30 1/. 

f' ,~Jk En u ·iHJ 
3 . 00 

iluc lide TLJpi:: : acti vation 

i--lud i fo /Ent:: rgt_i i~ hb n 
Unc 0rrected Decay Corr 1-Sigma 

[ff uCi /C uCi/G %Err or Stat~s 
:i.•. ~ 511. )0 180 . 00 7. 75E -01 5.7?8E ·-0 5 5 . B02£ -05 693.55 << WTM R~ ~ct 

~0[ · 01 3.0G9E-0J 3.0?1 [-0 3 13.36 <<W TM Re ~ct 1274.53 99.94 f 3. 

tluclide faild wi::: i ghti::d 111•~.:11"1 t.::s ~ 

C0-60/ 1173.24 99.90 3.2[8E· 01 5.260[ ·· 01 5.270E- 01 0.42 
1332.53 99.98 i 2. 923[ -0 l 5.29 4[- 01 5.296E-01 ~.41 

Of( 
OK 

F i 11 a l M.;: an f a r 2 l) ;;1 1 i d r· ·~ . k ~ " 5 . 2 S : [ - Cd + / - l. 5 ,, 6 E - 0 3 ( 0 • 2 n ) 

Nuclide Type: na tural 
Uncorre ct~d Df cay Corr 1-Sigm ~ 

Nuclide Energy Znbn %[ff uCi/G uCi/G ?Err or SL~lus 
...J'. '1 ~ 14 6 0 . 8 3 10 . 6 7 :,: 2 . 6 9 3 E - i)l 1. 5 2 5 [ - 0 3 1. 5 2 5 E - 0 3 16 4 . 4 0 O f( 

Final Mean for 1 Valid Peaks= 1.525E-03+/ - 2. 506E-C3 (164.40% ) 

Nuc1id€: Typ~: fiss ion 
Unc orr,~c td D,~c .:iy Corr 1-Sigma 

Nt.:clid.;: Energy ;~Abn ;~E{f uCi/G uCi/G :~Error ~ l.,tus 
C0 - 57 • 122.06 85.95 ,~ 2. 680E • ·03 3.732[-03 3.740E-03 10.31 Of( 

136.47 10.33 2.5~5E+00 0. e,ooE 1-e0 0.000E+00 0.00 Abs-=:ril 

Final M~an for 1 Valid Pe<.1~. s = 3 • 7 4 0 E · 0 3 + / .. 3.856(-04 ( 10.311/.) 

~u tor 511.86 20.40 f. 7.275E-01 5.116[··04 5.124(-04 6 93. 55 01( 
621.93 9.94 5.974E-1H 0, 000E +0(? 0.000E-t00 0.00 Absent 

1050.41 1.56 3.637E-01 0.000E+00 6.000E+00 0.00 Abs ,:"!nt 

Final Mean for 1 Valid Peaks= 5.124E-04+/ - 3. 554E-03 (693.55¼) 

I -

D04~070 POOR COPY RECEIVED 

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



~l u c l i de L i n ,:: Ac t i v i t y F( ':!port ( cont i t I u >2 d ) F' a g f: : 2 
Sample ID : T3662 549-90 SST ~cquisition dat~ 27-SEP-1990 13:57:44 

Nuclide Type: fission 
Uncorrected OE:cay Carr 1-Sigma 

Nuclide Eno:rgy /4Abn ½Eff uCi/G uCi/0 ¼Error Status 
CS-134 563.24 8.38 6.595£-01 1.332[-02 1.333E-02 41. 12 Of{ 

I 569.32 15.40 6.52BE-01 1.869£-02 1.871£-02 20.12 me 
604.71 97.60t: 6.141E-01 1.280£-02 1.281E-02 5.93 OK 
795.87 85.40 4.702£-01 1.3',2E-02 1. 343E-02 7.24 Qt{ 
801.95 8. 73 4.664E-01 2.442£-02 2.444E-02 31. 72 OK 

Final Mean for 5 lJ al id Pt:! lk s = 1.325£-02+-/- 5.858E-04 ( 4.42:() 

CS-137 / 661.66 85.20:t 5.618£-01 2.366E+00 2.366E+00 0.15 oic 
Final M•~,rn for 1 Valid F'~ ak:; = 2.366£+00+/ - 3.633£-03 ( 0.15¼) 

CE-144/ 80.10 1.13 2.816E+00 7.013E-02 7.030£-02 26.70 01{ 
133.54 11. 10* 2.576£+00 6.047E-02 6.060£-02 C" ,., I. m{ ,.J • .;.. t 

Final ~ean for 2 Valid Peaks = 6.100£-02+/- 3.142£-03 ( 5.15¼) 

EU-154 / 123.07 40.42 2.688£J-00 7.935£-03 7.?37[-03 10.31 OK 
247.93 6.84 1.552[+00 1.356E-02 1.356£-02 44.95 OK 
591.70 4. 33 6.279E- 01 0.000E+OO 0.000E+00 0.00 Absent 
692.40 1.69 5.376E-01 0.000E+00 0.000E+00 0.00 Absent 
723. 30 19.98 5.153E-01 1.332E-02 1.333£-02 21.80 O" ,, 
756.90 4.33 ,,.?34E-01 0.000E+00 0.000E+00 0.00 Absent 
873.20 12.09 ,,.312[ ··01 0.000E+00 0,000E+00 0.00 Absent 
996.30 10.34 3.817E-01 0.000[+00 0.000£+00 0.00 Absent 

100',. 76 17.90 3. 784E··01 9.471£-03 '7.473£-03 44.38 OK 
1274.51 34.40* 3.050E-01 8.975£-03 8.977£-03 13.36 ov I\ 

1596.50 1.83 2.481E-01 0. 000£ t-0\i, ~.000E+00 0.00 Absent 

Final M,~an for 5 Valid Pt:!~k s = 8. 606E-03+ / ·· 6.468E-04 ( 7.52%) 

;l:, t ~., 86.54 32.80 2.863£+00 4.280£-03 4.282[-03 16.70 OK 
105.31 21. 8111: 2.834E+00 0.000£+00 0.000E+00 0.00 Absent 

final Mean for 1 Valid Peaks= 4.282E-03+/- 7.151E-04 ( 16.70%) 

AM-241/ 59.54 35.90* 2.324E~00 2.379E-03 2.379£-03 29.25 m( 

Final Mean for 1 Valid Peaks= 2.379£-03+/- 6.957£-04 ( 29.25%) 

Nuclide Type: ACTIVATION 

Nuclide}ni::rgy 7.flbn 
GD-153 97.43 27.60* 

103.13 19.60 

7.Eff 
2.870E+00 
2.845£+00 

Uncorrected Decay Corr !-Sigma 
uCi/G uCi/G 7.Error 

1.019£-02 1.022£-02 9.47 
l.122E-02 1.125E-02 12.25 

Status 
m( 
m{ 

Final ~ean for 2 Valid Peaks= 1.056£-02+/- 7.923£-04 ( 7.50¼) 

D04-071 



,. 
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Pag,:! : 3 Post-HID Peak Stdrch Report 
Sample ID : T8662 549-90 SST Acquisition date : 27-SEF'-1990 13:57:44 

t En~rgy 

4 36.76 
4 41.33 
0 47.28 
0 59-.62 
c, 75.25:E 
0 79.97 
0 86.32 
0 97.39 
0 103.30 
0 122.82 

0 133.59 
0 185.54 -~ 
0 247.42 
0 310.55 
0 475.75 
6 511.75:t 
0 
0 
0 
0 
0 
0 
0 

563.47 
569.20 
604.98 
661.90:t 
696.40 
723.37 
796.22 

0 803.07t. 
0 898.07 
0 1005.79 
0 1107 .92 
0 1174.01:t 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1275.47 
1333.651: 
1409.08 
1461.46:t 
1631.15 
1737.09 
1782.28 
1868.20 
2514.72 
2556.83 
2824. 112 
910.96 
947 .13 
991.79 

Ar~a Bkgnd FWHM Ch<lnnel Left P~ ZErr Fit Nuclid1:: s 

9603 
6813 
2310 

8·1; 
-.JJ 

399 
1049 
1695 
3405 
2640 
3636 

7293 
290 
607 
580 

1233 ,. ., .., .. 
311 
7(),. '.., 

3236 
477743 

300 
579 .,.,.,., .... , ... 
419 
144 
271 
230 

72973 
397 

65375 
103 

18 
40 
8 

87 
46 

143 
30 

8 
8 
5 
9 

32100 
42448 
34125 
26126 
26062 
30818 
31482 
36660 
37532 
45931 

1. 8 
'i ., ...... 
2.79 
1. 51 
1.49 
1.60 
2.33 
1.67 
1.65 
1.81 

119. 34 
55. '13 
t.3. 38 
79.83 

100.68 
106.98 
115.45 
130.21 
138.10 
164.14 

46457 1.78 178 . 50 
33858 4.50 247.78 
29236 1.41 330.31 
21004 2.60 414.51 
25624 2.93 634.79 
15741 2.00 682.79 
6393 1.68 751.74 
8141 2.51 759.39 
9514 2.1~ 807.~9 

12048 2.67 882.97 
3776 2.12 928.95 
4704 2.55 964.90 
6476 2.17 1062.01 
5239 1.79 1071.13 
4418 1.99 1197.75 
4745 2.45 1341.30 
4034 2.42 1477.39 
4237 2.55 1565.44 

619 1~58 1700.61 
916 2.67 1778.12 
185 2.07 1878.59 
149 2.50 1948.36 
132 9.64 2174.35 

64 0.71 2315.41 
136 11.53 2375.59 
75 3.61 ~489.98 

131 6.57 3350.~2 
9 8.08 3406.H 

10 1.50 3762.38 
2 1.91 3877.47 

19 1.34 3925.57 
7 3.06 3984.95 

47 12 3.1 8.03E+01 
47 12 5.4 
61 6 12.7 
78 
99 

105 
113 
127 
135 
161 

l "?t:' 
, ,J 

2't6 
328 
412 
632 
679 
749 
756 
803 
876 
926 
961 

1057 
1068 
1195 
1338 
1475 
1550 
1.!!95 
1770 
1872 
1941 
2168 
2312 
2365 
2482 
33,,0 
3396 
3757 
3875 
3921 
3979 

5 29.2 
5 62.1 
6 26.7 
6 16.7 
7 9.5 
7 12.3 
8 10.3 

8 5.2 
5 95.2 
6 44 . 9 
6 39.8 
7 21.8 
8693.6 6.15E-01 
6 41. 1 
8 20.1 

1,} 5 . 9 
15 0.2 

7 34.5 
9 21.8 

11 7. 2 
9 31.7 
6 74.0 
8 44.4 
7 46.5 

16 0.4 
11 13.4 
18 0.4 
14 29.8 
13164.4 
17 77.3 
11206.1 
27 43.9 
17 49.9 
19 22;0 
21 44.7 
10 90.2 
5 51.0 

14274.9 
11 66. 6 

D04-072 

AM-241 

CE-144 
EU-155 
GD - 153 
GD-153 
C0-57 
EU-154 
CE- 144 

EU -154 

RIJ - 106 
CS- 134 
CS-134 
CS - 134 
CS- 137 

[U-154 
CS - 134 
CS - 134 

EU-154 

CO- 60 
EU-154 
C0-60 

f~ - 40 
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VAX/U~S Nuclide Identification Report V2.5 Generated 28-SEP-1990 08:21:43 

Configuration 
· nal4ses by 
aaiple title 

1.1eposition Date 
Sample date 
Sa111p le ID 
Salllple type 
Detector nallle 
Elapsed live time: 
Energy tolerance: 

DUB0:[USERJT8662.CNF:1 
V2.2,WTMEAU Vl PEAK V16.0,PEAKEFF V2.2,ENBACK Vl.3.NID/DEP 

T8662 SST 549-90 9~-3619-A-3 SYS BLK 
27-SEP-1990 00:00:00 Deposition Period: 
27-SEP-1990 00:00:00 Acquisition date : 

17-NOV-1858 00:00:00 
27-SEP- 1990 13:57:44 
2.11100£-02 G 18662 549-90 SST Sanple quantity 

10 "L SCV Sample geometry 
TRACK Detector geometry: 
0 15:00:00.00 Elapsed real time: 

1.00 Half life ratio 

T2SCV 
T2SCV 
0 15:00:s1.a1 0.1¼ 

8.00 
Errors propagated: No 
Efficiency t4pe : Elllpirical 

Sys teni at i c .Error 
Efficiencies at 
WTM error limit 

0.00 ¼ 
Peak Energy 

Abundance limit : 75.00 3.00? 
Nuclide Line Activit4 Report 

Nuclide Type: activation 

Uuclide 
NA-22 / 

EnerglJ 7.Abn 
511.00 180.00 

1274.53 99.94'!! 

Uncorrected 
;-:EH uC i /G 

7.275£-01 3.060£-04 
3.050£-01 3.089E-03 

Decay Corr 1-Sigma 
uCi/G i.Error Status 

3.062£-04 130.92 << WTM Reject 
3.091£-03 13.36 <<WTM Reject 

Nuclide failed weighted mean test 

•,uc l i de Typi::: natural 
Uncorrected Decay Corr 1-Sigoia 

iuc l i de £nergu 7.Abn i:Eff uCi/G uCi/G :~Error Statu~ 
I' \ ,t, 1460.83 10.67* 2.693£-01 3.536£-03 3.536£-03 71.55 Of{ 

Final Mean for 1 Valid Peaks= 3.536E-03+/- 2.530£-03 ( 71.557.) 

Nuclide Type: fission 
Uncorrected D•.::c ay Corr 1-Sigrua 

Nuclide Eni::r9u ~Abn ;~Eff uCi/G uCi/G ¼Error Status 
C0-57 '7 122.06 85.95* 2.688E+00 3.732£-03 3.740£-03 10.31 Of{ 

136.47 10.33 2.545E+00 0.000£+00 0.000E+00 0.00 Absent 

Final Mean for 1 Valid f' •.::aks = 3.740E-03+/- 3.856£-04 ( 10. 31;n 

CS-134 /563.24 8.38 6.598E-01 0.000E+00 0.000E+00 0.00 Absent 
569.32 15.40 6.528£-01 1.869E-02 1.871E-02 20.12 OK 
6\)4.71 97.60* 6.141E-01 1.280£-02 1.281£-02 5.93 Of~ 
795.87 85.40 4.702£-01 1.342E-02 1.343£-02 7.24 OK 
801.95 8. 73 4.670£-01 0.000E+00 0.000£+00 0.00 Absent 

Final Mean t'or 3 Valid Peaks = 1.318E-02+/- 5.909E-04 ( 4.487.) 

CS-137 / 661.66 85.20* 5.618E-01 2.367E+00 2.367£+00 0. 15 OK 

Final r1e an for 1 Valid Pea~.s = 2.367E+00+/- 3.633E-03 0.15Z> 

D04-073 

, . 



9ffuclide Line Activitu Report (continued) F'age: 2 
Sample ID : T8662 549-90 SST Acquisition date 27-SEP-1990 13:57:44 

·luc l i de Typi:: fission 
Uncorrected Decay Corr 1-Sigrua Nuclide EnergtJ 7.Abn i.£ff uCi/G uCi/G 7.Error Status CE-144 / 80.10 1.13 2.816E+00 7.813£-02 7.830E-02 26.70 OK 133.54 11.10* 2.576E+OO 6.047E-02 6.060£-02 5.24 0.{ 

Final 1'1€!an for ., Valid Peaks = 6.100£-02+/- 3.142£-03 ( 5,157.) 4 

AM-241 / 59.54 35.90* 2.324E+OO 2.379£-03 2.379E-03 29.25 0.{ 

Fihal Mean for 1 Valid Peaks= 2.379E-03+/- 6.957£-04 ( 29.25¼) 

Nuclide Type: ACTIVATION 

nuc ti de/ Energu 
GD-153 97.43 

103.18 

i:A bn 
27.60* 
19.60 

;~Eff 
2.870E:+00 
2.845£+00 

Uncorrected Decay Corr 1-Sigma 
uCi/G uCi/G i.£rror 

1.019£-02 1.022£-02 9.47 
1.122E-02 1.125E-02 12.25 

Status 
OK 
Of: 

Final ~ean for 2 Valid Peaks= 1.056E-02+/- 7.923E-04 ( 7.507.) 

D04-074 



Post-NID Pi:ak Si:arch Report . Pagi: : 3 Sampli: ID : T8662 549-90 SST Acquisition date : 27-SEP-1990 13:57:44 

It EMrg4 Area Bk gnd F.tJHM Channel Left F'Y ¼Err Fit Nuclides 

4 36.76:t 9325 32100 1.23 49.34 47 12 3.2 8.03£+01 4 41.33 6818 42448 ') ') ·1 55.43 47 12 5,4 ..:. . .:...:.. 
0 47.28:o: 2227 34125 2. ;,9 63.38 61 6 13.3 
0 59.62 837 26126 1.51 79.83 78 5 29.2 M-241 0 75.04* 354 31378 1.40 100.40 99 6 80.5 
0 79.97 1049 30818 1. 60 106,98 105 6 26.7 CE-144 0 86.51£ 1193 26526 2.03 115.71 114 5 20.8 
0 97.39 3405 36660 1.67 130.21 127 7 9.5 GD-153 0 103.30 2640 37532 1.65 138.10 135 7 12.3 GD-153 
~ 122.82 3636 45931 1.81 164.14 161 8 10.3 C0-57 0 133.59 7293 46457 1.78 178.50 175 8 .,. ') CE-144 J • .:.. 
0 184.50 157 26382 0.76 246.40 245 4146.0 
6 511.75:t 169 15741 2.00 682.79 679 8130.9 6.15£-01 
0 569.20 793 8141 2.51 759.39 7c- ' 8 20.1 CS-134 JO 
0 604,98 3236 9514 2.10 807.09 803 10 5.9 CS-134 0 661.90:t: 477785 12048 2.07 882.97 876 15 0.2 CS-137 0 723. 37 579 4704 ') .,. .,. 964.90 961 9 21.8 ... .J .J 

" 0 796.22 2272 6476 2.17 1062.01 1057 11 7.2 CS-134 0 1174.01* 72975 4237 2.55 1565,44 1558 16 0.4 
0 1275.47 3n 619 1.58 1700.61 1695 11 13.4 
0 1333.65f 65386 916 2.67 1773.12 1770 18 0.4 
0 1409.08 103 185 2.07 1878.59 1872 14 29.8 
0 1461. 46f 43 149 2.50 1948.36 1941 13 71.6 f(-40 0 2947.13 5 19 1.34 3925.57 3921 14274.9 . ,.... 

~ ... 

:, 

D04-075 
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VAX / VMS P~ak Search Report Vl.7 Gen~rated 28-SEP-1990 08:21:24 

Cotifinuration 
· t'\altJs,:..s b[J 

3111ple title 
ueposi tion Date 
'3 anip le date 
Sanip le ID 
Samp le tupe 
D;:;tector name 
Elapsed live time: 
Start enerqLJ 
So:nsitivitu 
Cri tir.al l~vel 

Pk It EMrgy 

1 4 
2 4 
3 0 
4 0 
5 0 
6 0 
7 0 
B 0 
9 0 

10 0 
11 0 
12 0 
13 6 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 

36.761: 
41.33 
47.28:t 
59.62 
75 .04:t 
79.97 
86.51* 
97.39 

103.30 
122.82 
133.59 
184.50 
511. 75:t 
569.2~ 
604.98 
661. 90:1: 
723.37 
796.22 

1174.01:t 
1275.47 
1333.65:o: 
1409.08 
1461.46i 
2947.13 

OUBO:(USERJf8662 .CNF:l 
PEAK V16.0.ENBACK Vl.3 
T8662 SST 549-90 90-3619-A-3 SYS BLK 
27-SEP-1990 00:00:00 Deposition Period: 
27- SEF' - 1990 00:00:00 Acqui;ition date : 
T8662 549-90 SST Sa~ple quantity : 
10 nL SCV Sample geometry : 

17-NOV-1858 00:00:00 
27-SEF'-1990 13:57:44 
2,11100E-02 G 

TRACK Detector geo~etry: 
0 15:00:00.00 Elapsed real tiMe: 

T2SCV 
T2SCV 

29.76 End energu 
5.00 Gaus;ian 

o 1s:00:s1.a1 0.17. 
3074.SS 

No 10.00 

Area Bkgnd FWHM Channel Left P~ Cts/Sec ¼Err Fit 

9325 
6818 
2227 
837 
35-~ 

1049 
1193 
3405 
2640 
3636 
7293 
157 
169 
793 

3236 
4 77785 

579 
2272 

72975 
397 

65386 
103 

43 
5 

32100 1.28 49.34 
42448 2.22 55.43 
34125 2.79 63.38 
26126 1.51 79.83 
31378 1.40 100.40 
30818 1.60 106.98 
26526 2.03 115.71 
36660 1.67 130.21 
37532 1.65 138.10 
45931 1.81 164.14 
46457 1.78 178.50 
26382 0.76 246.40 
15741 2.00 682.79 

8141 2.51 759.39 
9514 2.10 807.09 

12048 2.07 882.97 
470~ 2.55 964.90 
6476 2.17 1062.01 
4237 2.55 1565.44 

619 1.58 1700.61 
916 2.67 1778.12 
185 2.07 1878.59 
149 2.50 1948.36 

19 1.34 3925.57 

47 12 1.73E-01 3.2 8.03E+01 
47 12 1.26E~01 5.4 
61 6 4,12E-02 13.3 
78 5 1.55E-02 29.2 
99 6 6.56E-03 80.5 

105 6 1.94E-02 26.7 
114 5 2.21E-02 20.8 
127 7 6,31E-02 9.5 
135 7 4.89E-02 12.3 
161 8 6.73E-02 10.3 
175 8 1.35E-01 5.2 
245 4 2.90E-03146.0 
679 8 3.13£-03130.9 6.1SE-01 
756 8 1.47E-02 20.1 
803 10 S.99E-02 5.9 
876 15 8.8SE+00 0.2 
961 9 1.07E-02 21.8 

1057 11 4.21E-02 7.2 
1558 16 1.35E+00 0.4 
1695 11 7.35E-03 13.4 
1770 18 1.21E+00 0.4 
1872 14 1.90E-03 29.8 
1941 13 7.94E-04 71.6 
3921 14 8.49£-05274.9 

D04-076 
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VAX/VMS Nuclide Identif icat ion Raport V2.5 Generated 10-0CT-1990 15:27:49 

Cont' i g1.1rat i ,Jn 
AtBlLjS>::S by 
Sample tith 
DepG5ition D<Jti:: 
Sample date 
Saiiipli:: ID 
Sample typ,~ 
Detector n .jlll •~ 

Elapsed live ti~e: 
Energy tolerance : 
Errors propagated: 
Eff iciency type 
Abundance limit 

DUB0:(USfRJT8 659.CNF : 1 
PEAK V16.0.PEAl([FF V2.2,ENBACK Vl.3,NID/DEP V2.2,WTMEAN Vl 
T8659 SST 550 -90 90 -3620-A-l 
27-SEP-1990 00:00:00 Deposition Period: 
27-SEP-1990 00:00:00 Acquisition date : 
T8659 550-90 SST Sample quantity 
10 ML SCV Sampl~ g~otetry 
TRACK Detector geometry: 
0 01:43:00.oe Elapsed real time: 

1.30 Half life ratio 
No 
tlllpirical 

60.00 

Systematic Error 
Efficiencies ilt 
WT/1 2.- rot l i Ii t 

17-NOV-1858 00:00:00 
27-SEP-1990 08:11:40 
2.02700E-02 G 
T2SCV 
T2SCV 
0 01:40:19.16 

8.00 
0.00 7. 

Pe,1k Energy 
3.00 

Nuclide Line Activ i ty R~port 

~luclide Typo:: .1c ti vat i or, 
Uncori->::::cted Decay Corr 1-S i g,id 

Ut.JC l i de Energy ;~Abn ZEff uCi/Ci uCi/G 1.Error st .1 tus 
'4iA :af-1 51 i. 00 180.00 7.286[-01 2.,.,27E-03 2.428E-03 63. 7-~ Of! 

127'1 .53 99.94t 3.052[-01 1. 16 -~[ -03 1.1136£-1)3 3-5.09 Of( 

Final Mean for 2 Val id Peaks= 1.188E-03+/- 3.866E-04 ( 32.53%) 

C0-60 / 1173.24 99.90 3.289£-01 1.002E-01 
1332.50 99.98* 2.930E-01 1.014E-01 

1.002E- 01 
1.014E-01 

2.93 
'l (1 "7 
..:. • U ·.I 

01( 
OK 

Final M~an for 2 Valid Pe Jks = 1.000[- 01+/ - 2.053[-03 ( 2.04%) 

NL,C l id.: Type: fiss ion 
Unc or r,1c t.8 d D8CJY Corr 1-Sigmj 

Nuc l i de Ener9 1J ;~ :) bn XEff LIC i / G uCi/G ;([rror St ati..is 
~ 511.Bl 2iL 40t 7.286[·01 2.141[-(12 2.143[-02 63.n 01{ 

621.93 9.94 5_97 ,;[ -- 1)1 ,.; . 0(;0[ -i 0,, 0.000E+00 0. (1 0 ?.bsent 
1050.41 1. 56 3.637[ -· 01 0.000(+00 0.000[+00 0.00 i-1b s ~n t 

F i n al l'1 •~an for 1 1/ J l i d Pi::: J k. s " 2 . 14 3 [ - 0 2 ~ / - 1. 3 6 -~ E -0 2 ( /; 3. 7 6:~ ) 

CC-1"74/ C: ' "7 '1 , 
,.,J ,.J \J~ •-'.: '1 

5a 7 .J~ 
604.71 
795.87 
801. 95 

Final i'l;;:Jn 

CS-137 /661.66 

8 "70 
• .JU 

15. 41'.) 
'77.60* 
85.40 

8.73 

for 2 

85.20± 

6.598[-01 
6.527E ·· •1 
6 .i41E- 01 
4.700E-01 
4.670E-01 

Val i d Pt:ak;; 

5.622[-01 

0. 000E +0 :) 0 . 00•E+00 0.00 Abs~nt. 
0 . 000E-i- 00 0.000E+60 0.00 ilti s er, t 
4.9'?4[-(13 4.99'5[-03 41.52 01< 
2.370E -· 03 2.371E-03 1,7. 6? 01< 
0.000E-r0• 0.000[+00 0. 00 Absent 

-· 2.972[-e,3+/- 9. 928E-0 1t ( 33.40%) 

1.106E+01 1.106E+01 0. 21 DI< 

Final Mean for 1 Valid Peaks= 1.106E+01+/ - 2.316[-02 ( 0.21%) 

:- 144 / 80 .10 1.13 2.818(+00 0.000(+00 0.000E+00 0.00 Absent 

D04-077 
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N l, cl i d >= L i n i: Ac t i ·; i t y R •: p c, d 
Saffiple ID : 18659 550-90 SST 

Nuclide Type: fission 

( c (rn t i n ;.,. ,~ d i F'age: ·") 
·Acquisition date 27-SEP-1990 08:11: 40 

Uncorrected Decay Corr 1-Sigraa 
Nuclid~ Ei"i-~rg ;~ i.Abn i.Eff LtCi/G uCi/G i.Error Stat1..Js 

133.5~ 11.10* 2.580E+00 3.976E-02 3.980E-02 35.06 OK 

Final Hea n for 1 Val id Peak s = 3.980E-02+/- 1.395E-02 ( 35.06%) 

A t"t - 2 41 J 5 9 • 5 4 3 5 . 9 0 f 2 . 2 9 5 E + 0 0 8 • 8 3 0 E - 0 3 8 • 8 3 0 E - 0 3 5 0 • e, 9 0 f ( 

Fin~\ Mean for 1 Valid Pe~ks = B.830£-03+/- 4.423(-03 C 50.09%) ---

D04-078 



Post-NID Pi:: 3k Si::arch F:,~µ or t p ag,; ; 7 .., 
Sa11ple ID : T8659 550-90 SST Ac q LI i s i t i a n dut~ : 27-SEF'-1990 08:11:40 

It Eni::rgy Ar•~ a Bk gnd FWHi1 Ch anni::: l Ldt Pw ¼E,·r Fit Nl,lC l i d.;:s 

a 37.02+ 4439 lt,397 1. 51 H' ,6? 47 7 5.0 
0 44.24 191 9099 1.67 59 432 C"[l 

.Ju 5 75.4 
0 58.91 ·1 '1 ~ 10600 1.36 78.8'7 '77 6 50.1 M-241 ~ J .:-/ I I 

0 123.97 281 10085 1.27 i65.68 164 5 54.0 
0 133.18 513 12713 1. 1', 177. 95 17,£ 6 35.1 CE- 144 
J 188.80 1 • n-, 30488 4.87 25:?.14 248 11 22.7 't 7.., 

0 203.98 633 15393 2. 711 272.38 270 6 31. 4 
0 511. 02t 1 . .., 358~ 1. 41 681.82 680 5 63.8 IU\-22 "'"' fiU-106 
0 604.9 7 13~ 1181 1. ',0 807.07 805 6 41.5 CS-L34 
J 661.45:t 238296 2289 1. 98 802.36 875 15 0.2 CS-137 
0 706.48 28 72 2,31 '742.38 940 7 57.3 
0 795.16 43 112 2.71 1060.59 1056 9 47.7 CS-134 

" 1173.25:<: 1482 95 2.58 1564.43 1557 14 2.9 CO-t;0 
0 1274.47 15 6 1. 50 1699.28 1697 6 36.1 Nit-22 
~ 1332.32:t: 1336 35 2.41 1777 .1)2 1770 13 2.8 CO -l 0 - 0 1596.06 13 0 5.58 2127.62 2121 14 27.7 

-

D04-079 
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VAX/VMS Nucl ide Identification Report V2.5 Generated 27-SEP-1990 09:52:45 ----DUB0:[USERJT8659.CNF:1 Configuration 
1na ltJses by 
,aniple title 
uepo~ition Dati: 

PEAK V16.0.PEAKEFF V2.2,ENBACK Vl.3,NID/DEP V2.2,WTnEAN Vl 
T8659 SST 550-90 90-3620-A-1 
27-SEP-1990 00:00:00 Deposition Period: 
27-SEP-1990 00:00:00 Acquisition date : Sample date 

Saniple ID 
Sample t4pe 
Deti::ctor name 
Elapsi::d live time: 
Energ~ tolerance: 
Errors propaqated: 
Effic ien~lJ type 
Abundance liaiit 

T8659 550-90 SST SaMple quantity 
10 ML SCV Sample georaetry 
TRACK Detector geometry: 
0 01:40:00.00 Elapsed real time: 

1.00 Half life ratio : 
No 
£r11p i r i ca L 

75.00 

Systl:!matic Error 
Efficienci!:!S at 
lJTM error limit 

Huclid!:! Line Activitu Report 

~luc l i de Type: activation 
Uncorrected Decay Corr 

Nuc l id/ Energy 7.Abn ZEH uCi/G uCi/G 
C0-60 1173.24 99.90 3.289E-01 1.002E-01 1.002E-01 

1332.50 99.981: 2.930£-01 1.014£-01 1.015£-01 

17-NOU-1858 00:00:00 
27-SEP-1990 08:11:40 
2.02700E-02 G 
T2SCV 
T2SCV 
0 01:40:19.16 0.3% 

8.00 
0.00 Z 

Peak Energy 
3.00 

1-Signia 
¼Error Status 
2.93 OK 
2.83 OK 

Final 1'1•.: an for 2 Valid Pi::aks = 1. 009£-01 +/- 2.053£-03 ( 2.047.) 

:!A bn 

.uclide Type: fission 

Nuclide Energy 
CS-137 / 661.66 85.20* 

Ji al Mean 

CE-144 80.10 

for 1 

1.13 ? 133.54 11 .10:t 

~Eff 
5.622£-01 

Valid Pe al; s 

2.818£+00 
2.581£+00 

Uncorrected Decay Corr 1-Sigaia 
uCi/G uCi/G ¼Error Status 

l. 106[+01 1. 106£+01 0.21 OK 

= 1.106£+01+/- 2.316£-02 ( 0.217.) 

0.000[+00 0.000E+00 0.00 Absent 
3.352£-02 3.355£-02 36 .15 OK 

Final Mean for 1 Valid Pi::aks = 3.355E-02+/- 1.213£-02 ( 36.15%) 

D04-080 



. F'a;t-NID F'e c1k Se.irch Report p ago: . 2 . . 
Sar~p le ID . T86:iS' 550-90 SST Acquisition date: . 27-SEP-1990 08:11:40 . . 
· t Ener glJ Ari::d t'.k gnd FWHM Chann~l Left F'w ¼frr Fit Nuclides 
0 37.02:t 4435 14397 1.51 4't. 69 47 7 5.0 
0 133.15 432 1U689 1.05 177.91 177 5 36.2 CE-144 0 661. 45:1: 238301 2289 1.98 882.36 875 15 0.2 CS-137 0 1173.2'5* 1482 95 2.58 1564.43 1557 14 2.9 CO-60 0 1274.47 15 6 1.50 1699.23 1697 6 36.1 
0 1332.82:t 1337 35 2.41 1777 .02 1770 13 2.8 C0-60 

D04-081 
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VAX/VMS Peak Search Report Vl.7 Generated 27-SEP-1990 09:52:28 

Con f i guration 
na lu5es bt.:J 
ample title 

l)eposition Date 
Sample date 
Saaiple ID 
Sample t4pe 
Detector nanie 
Elapsed live time: 
St art energy 
Sensitivity 
Critical level 

F'k It Energy 

1 I) 37.02:f 
'i 0 133.15 .. 
3 0 661. 451: 
4 0 1173.25:t 
5 0 1274.47 
.s 0 1332.82~ 

DUBO:(USERJT8659.CNF:1 
PEAt V16.0.ENBACK Vl.3 
T8659 SST 550-5'0 90-3620-A-1 
27-SEP-1990 00:00:00 Deposition Period: 
27-SEP-1990 00:00:00 Acquisition date : 
T8659 550-90 SST Sample quantity 
10 ML SCV Sample geometry 

17-NOV-1858 00:00: oe 
27-SEP-1990 os:11:40 
2.02700£-02 G 

TRACK Detector geo~etry: 
T2SCV 
T2SCV 

0 01:40:00.00 Elapsed real time: 
29.76 End energy 
5.00 Gaussian 

0 01:40:19.16 0.3¼ 
3074.55 

tlo 10.00 

Area Bk gnd FWHM Channel L~ft Pw Cts/Sec ¼Err Fit 
117c 14397 1.51 49.69 47 7 7.39E-01 5.0 
.,.,..,,J 

432 10689 1. 05 177.91 177 5 7.20E-:-02 36.2 
238301 2289 1.98 882.36 875 15 3.97E+01 0.2 1482 5'5 2.58 1564,43 1557 14 2.47E-01 2.9 15 6 1.50 1699.28 1697 6 2.53E-03 36.1 

1337 .~-2.41 1777.02 1770 13 2.23£-01 2.8 w-.J 

004-082 

.· 



( 

,.. 

V~'I X/ Vl'IS lfocll<.I~ Idet1lifil:ali1>t1 Rupol'l V2.5 GeMr-dled 12-0CT-199~ 16:05:30 

t orafiqur-alion 
~t• .d ,~s>!G uy 
Si1 111p l ,·! lit lo: 
0ep1H i lillt1 Dute 
f; amr l ": <.l.:ile 
Saaipl ~ to 
S ,1ll fl\(~ type 
Do:teclor n"illlt 

Elapsod \iv~ tiMe: 
Ener yy llller.ltu:i: : 
Error§ rropagated~ 
EFrici~ncy type : 
Abundanc~ li•il : 

DUB0:[USCRJT8660.CNF : 1 
PEAK 916.8.PEAKEFF V2.2.ENBACK V1.3 , NIO/DEP V2.2,WTMEAH Vl 
T8660 SST 551 - 90 90-3620-A -2 
27-SEP· 1990 0~:i0:00 O~µosition Period: 
27 - SEP-1998 ee:00:0e Acquisition d~te : 
T8660 551-90 SST Sample qud~tity : 
10 "L SCV Eampl~ yeo1etry 
TRACK Detector geo•etry: 
i ~1:4t:00.06 Elapsed real ti1e: 

1.00 llalr life ratio 
Ho 
Enipiricdl 

7t.ee 

Suste1atic Error 
Efficiencies at 
wn, error li1it 

17-NOV- 1858 00:00:00 
27 - SEP- 1990 09:53:39 
2.23700£- 02 G 
T2SCV 
T2SCV 
e 11:40:25.30 0.4% 

8.00 
e.ee % 

Peak Energy 
3.06 

Huc li do: Lin1: Activit.y Report 

Mud i do=: T"'p~: acliv .. tion 
Unc.orrected Decay Cc,rr l ··S i g11a 

Hue l i de Enc-rg4 :'.:Abn ZEfr uCi/G uCi/G %Er rot· St.at.us 
~ . 511.<t0 180.00 7.27.SE-01 1. 700( ··03 1.700E-03 91.59 OK 

1274. 53 99.941 3.052( -01 5.963E ·03 5.965£-03 21.25 01' 

/

Fi nJ l fte;,n for· 2 

C0- 60 1173.24 99.90 

Valid Pe~ks = 4.266E-03+/ - 9.830E-04 < 23.04%) 

3.290E-01 4.585E-01 4.585E -01 1.26 OK 
1332.50 99.981 2.930E-e1 4.407E-01 4.408E-01 1.29 OK 

f"in~l i11~Jn for 2 Vctl id PeJ~s = 4.495[- 01+/ - 4.054£-03 ( 0.90%) 

Nucl ide T"'pe~ natural 

Huc lid~ En~rgy 
..,.I{ ~&• 1460.83 

u~corrected Decay Corr 1-Sigia 
%Ahn %Err · uCi/0 uCi/G %Error Status 

10.67l 2. 694E- 01 l.726( - 03 6.726[-03 71.19 OK 

Final Me~n for 1 V~lid Peaks= 6.726£-03+/- 4.788£-03 < 71.19%) 

Hucl i de Type: f i ;sion 
Ur,correcii:d Decay Corr 1- SigDla 

Hue 1 i d-.: Ene,· ~I.I :ALn ZEt'f uCi / G uCi/G /4Error Statu; 
~~ 122.t6 85.951 2.l.86£+00 5.182£-03 5.188£-03 33.32 OK 

13~.,.7 10.33 2.545Et00 0.000E+00 0.000Et00 0.00 Absent 

Fin<ll 1'1-:.:in for· 1 Vt1lid f'E:aks = 5.188E-03t/- 1.729E- 03 ( 33.32%) 

CS· 134 /5.S3.24 8.38 6.598£··01 0.000E+00 0.0i0E+00 0.00 Absent 
569.32 15.40 6.527[-01 0.000E+ee 0.000E+00 0.06 Absent 
604.71 97.601 ,S. 144£ -01 9. 408£ -- 03 9. 412E ·-03 30.42 OK 
795.87 85 . 40 4.707(-61 1.124E ··02 1.125£-02 18.16 OK 
801 . 95 8.73 '• .670£ - 01 0.000E+08 0.000E+00 0.00 Absent 

f i r1 J l 11>::c1n for 2 V.,\id P,;; ;:~, s = 1.0l.3E- 02t/ - 1.663[·· 03 ( 15.64%) 

D04-083 
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ilucliJ•..! Lint:! 111.:t.ivil\J f.:tpot'l (conlinued) Page: 2 
Si~rla 10: T0660 551-90 SST Acquisition date 27-SEP-1990 09:53;39 

~uc 1 i Jt:!/ Ener !JY 
CS ·· 137 661. 66 

Uncorrected Decay Corr 1-Sigaa 
%Abn ?EFf uCi/G uCi/G %Error Stalus 

85.201 5.622£-61 1.223E+01 1.223E+01 6.19 OK 

fifi~ l ftedn for t Vrilid P~dks = 1.223E+01~/- 2.303E-02 ( 0.19%) 

CE--144 80.10 1.13 2.fHSE+60 0.600E+00 0.000E+00 0.00 Absent 
✓ 133.5~ 11.101 2.S77[+0t 4.282E-02 4.287E-02 28.&1 OK 

FinJl ~e~n f~r 1 Valid Piaks = 4.287(-02+/- 1.227E-02 ( 28.61%) 

t,M··241 / S'i'.5-4 35.901 2.320E~0G t.G34E-02 t.034£-02 37.40 OK 

Final ~~~n for 1 Valid P~aks = 1.034E-02+/- 3.868(-03 < 37.40%) 

D04-084 



P11;L-IHO PiaJt Sc cir ch Repur l Pag~ 3 
S,1•p \.-! IO . T86,,0 551-90 SST ~cqui~iLion date . 27-SEP-1990 09:53:39 . . 

I l EMrqy t,rli!,. Bkgnd FUHN Chc1n11~l Left. Pw %Err Fit Hucl ides 

11 :S7.i33' 5447 18659 1. 1d, 49.71 47 7 4.6 
e .!,8.20 426 12048 3.35 64.60 63 5 39.0 
i 59.52 437 11674 2 .,,5 79.70 78 5 37.4 Ar1-241 
tl 85.94 266 11967 1.23 11',.94 114 5 61.8 

" 96.48 215 11797 1.56 129. 01 128 5 75.8 
e 122.97 607 16312 1.36 164.34 162 6 33.3 C0-·57 ., 133.48 6n 13769 1.bl 178.35 177 S 20.6 CE-144 
e 186.52-I 405 21112 2.33 249.esi 247 6 56.7 
A 472.13 4?1 13795 1.2S 629.97 628 6 44.2 
6 511 .67'i. 113 4665 1.90 682.60 681 5 91.6 NA-22 
0 1i04.n ~06 ;!469 2.27 f:06.74 803 0· 30 .4 CS-134 e 661.42 ,t 2?7517 3428 1. 99 882.32 875 15 0.2 CS-137 t• 7t5.4<t n9 462 1.89 1860. 91 1055 12 18.2 2.11E+00 CS-134 u 797.66 32 338 1.48 1063.92 U55 12163.1 

" 91'1. 941 85 567 2.71 1282.86 1280 7 48.1 
e 1 t73.2H 7650 289 'l I-, 

L • -t~ 156-4.30 1559 13 1.3 C0·-60 
t 1::!74.35 92 50 2.20 1699.12 1693 13 21.2 IM-22 
0 1332.741 6555 89 2.54 1776.91 1770 15 1.3 C0- 60 
(½ 1378.44 10 6 2.13 1837.78 1835 10 76.8 
0 1460.85::: u 3 1.90 1947.54 1943 10 71.2 l<-46 
0 1588.52 6 4 1.50 2117.59 2114 l 73.7 
0 1861.69 ,, ,, 1.32 2481.32 2478 6107. 8 

004-085 



Ui\X/Vl'IS P-=:.ik Se,wch Repol'l Vl.7 G.-=:ner.1ted 12-·0CT-1?90 16:05:14 

r:.-,r,f i (} •~r· :d. i or, 
AnJlqs.r:,; I.HJ 
~;illl j) \.~ l. j t.\e 
12po:;ilion Dc:.lt:: 

,;; 111p 1.-, d;ite 
s .11plt: to 
~nlllp\,! type 
o~ l ec tor ti jllo:

Flap~~ d liv@ ti~@: 
Start enir1y : 
f. ,-.n5 j t. j V j f.lj 

DUB~: CIJSER H86b0. Clff: 1 
PEAK V16.0.ENBACK Ul.3 
TC660 SST 551-90 90-3620-A-2 
27-SEP-1990 00:00:00 Deposition Period: 
27-SEP-1990 00:00:ee Acquisition date : 
TO660 551 -90 SST Saaple quJntil4 : 
10 ftl SCV Sample geometry : 
TRACK Detector geo~etry: 
0 ~1:40:00.00 Elapsed real t.i111e: 

29.76 End ~n~rgy 
J.36 Gaussiin • 

17-UOV-1858 00:00:00 
27-SEP-1990 G9:53:39 
2.2870OE -02 G 
T2SCV 
T2SCV 
0 01:40:25.3G 0. 4% 
3074.55 

10.00 
Critic~l levdl 1 No 

f'h It (ri,-rqy 

1 0 
7 (, 
3 e 
4 ,-., 
s a 
,i.. 0 
7 0 

8 " 
c;, 0 

1. (l • 

11 0 
17 ft 
13 10 
14 U 
15 8 
1 (I (t 

17 0 
18 (t 

19 t 
2(\ ('I 

21 a 
2~ • 

37.031 
48. ?0 
5?.52 
85.94 
96.48 

1n.97 
133. 118 
186. 52* 
472 .13 
~11..'>71 
004. 72 
661.~2* 
795.46 
797. !,b 
961.94:.t 

1173.213:: 
127-L35 
1332 . 74~ 
lJ~•a,4.:; 
l460.E5l 
1588.52 
1861.69 

Area Bkgnd FWH" Channel Left Pw CLs/Sec %Err Fit 

5447 
426 
437 
266 
215 
607 
622 
405 
421 
113 
286 

297517 
229 

32 
85 

7650 
92 

6555 
10 
10 

6 
4 

18651 1.46 49.71 
12048 3.35 64.l0 
1167't 2.45 79.70 
11967 1.23 114.94 
11797 1.56 12?.01 
16312 1.36 164.34 
13769 1.61 178.35 
21112 2.33 249.09 
13795 1.28 ~29.97 
466, 1.90 682.6E 
2469 2.27 806.74 
3428 1.99 882.32 

462 1.89 1060.91 
338 1.48 1063.92 
567 2.71 1282.86 
289 2.42 1564.38 

50 2.20 1699.12 
89 2.54 1776.91 

6 2.13 1837.78 
3 1.98 1947.54 
t, 1.50 2117 .59 
4 1.82 2481.32 

47 
63 
73 

114 
128 
162 
177 
247 
628 
681 
803 
875 

1055 
1055 
1280 
1559 
1693 
1770 
1835 
1943 
2114 
2478 

7 9,08E-01 4.6 
5 7.10E-02 39.0 
5 7.29E :-02 37.4 
5 4.43E··62 61.8 
5 J.58E-02 75.8 
6 1.01(-01 33.3 
5 1.04E-ut 28.6 
6 6.75E-02 56.7 
6 7.01£- 02 44.2 
5 1.88E·· 02 91.6 
8 4.77E - 02 30,4 

15 4.96E+01 0.2 
12 3.82£- 02 18.2 2.11E+0i 
12 5.33E-03103.1 

7 1.41E- 02 48.1 
13 1.27[·•06 1.3 
13 1. 54E -02 21.2 
15 1.09E+00 1.3 
10 1.68E-03 76.8 
10 1.64E-03 71.2 
6 9.25E-04 73.7 
6 5,94(- 04107,8 

D04-086 



V~X / UMS Nuclide Identification Report V2.5 Generated 16-0CT-1990 10:40:32 

Confiqur;ition 
Ar,alyses by 
SaD1ple till~ 
,eposition O<Jte 
Ja11ple date 
Samµle ID 
Sap le type 
Detector nae 
El~psed live time: 
Energy toleranc~: 
Errors propdgaLed: 
Efficiency typ@ 
Abundance li1it 

DUBO:[USERJT8663.CNF:1 
PEAK V16.0.PEAKEFF V2.2.ENBACK Vl.3,NID/DEP V2.2,WT~EAN Vl 
T8663 SST 607-90 90-4178-A-1 TK1108 CORE 16 COMPOSITE 
28-SEP-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
20-SEP-199t 00:00:00 Acquisition date: 28-SEP-1990 10:15:43 
T8663 607-90 SST Sample quantity 2.44400E-02 G 
10 ML SCV Sample geoaetry : T2SCV 
TRACK Detector geo•etry: T2SCV 
0 01:4e:00.00 Elapsed real ti•e: 0 01:40:29.35 0.5% 

1.30 Half life ratio 8.00 
No 
E111pirical 

66.00 

Systeaatic Error 0.00 % 
Efficiencies at Peak Energy 
WT~ error limit 3.00 

Nuclide Line Activity Report 

Nuclide Type : fission 
Uncorrected Decay Corr- 1-Sigia 

Nuct i de Energ4 %Ahn %Efr uCi/G uCi/G %Error Status 

~ 122.06 85.95* 2.693E+06 4.525E-03 4.531E-03 33.63 01( 
136.47 10.33 2.545[+00 t.000[+00 0.000[+00 0.00 Absent 

/,at "ean for 1 Valid ha~,~ = 4.531E-03+/- 1.524E-03 C 33.63%) 

CS-137 661.66 85.201 5.623E-01 1.403[+01 1.403E+01 0.17 OK 

Fina t l\e iln for 1 Valid Pi::aks = 1.403E+01+/- 2.377E-02 C 0.17X) 

:E-1',4 / 80.10 1.13 2.818[+00 0.000E+00 0.000E+00 0.00 Absent 
133.51, 11.lil 2.578[+00 7.194E-02 7.202E-02 20.11 OK 

Final l'l:aan for 1 Valid Peaks = 7.202E-02+/- 1.448E-02 C 20.11%) 

EU- 154 ✓123.07 40.42 2.693E+06 9.623E-03 9.624E-03 33.63 QI( 
247:93 6.84 1.549E+00 0.000E+00 0.000E+00 0.00 Absent 
591. 76 4.83 6.279E-01 0.000[+00 0.000E+00 0.00 Absent 
692.40 1.69 5.376E-01 0.000[+00 0.000[+00 0.00 Absent 
723.30 19.98 5.152£-01 1.503E-02 1.503E-02 28.54 OK 
756.90 4.33 4.934E- 01 0.000Et-00 0.000[+00 0.00 Absent 
873.20 12.09 4.317£-01 1.423E-02 1.423E-02 37 . 31 QI( 
996.30 19.34 3.817E-01 1.277E-02 1. 277E-02 49.99 OK 

U04. 76 17.90 3.788E-01 1.587E-02 1.588E-02 32.31 OK 
1274.51 34.40* 3.052E--01 1.255E-02 1.255E-02 16.00 OI{ 
1596.56 1.83 2.481(-01 0.000E+00 0.000[+00 0.00 Absent 

Fi tics l rte an for 6 Valid Peaks = 1.265E-02+/- 1.420E-03 C 11.23%) 

EU- 155 / 86.54 32.80 2.864E+t0 1.177E-02 1.177E-02 30.66'1 01( 
105.31 21.841 2.8J6E+00 2.042E-02 2.043E-02 30. 72 / OK 

Final l\ean for 2 Valid Peaks = 1.392E-02+/- 3.128E-03 C 22.47%) 

Aft- 241 / 59.51, 35.901 2.312E+00 1.269E-02 1.269E-02 32.72 OK 
1 Final Mean for J Valid Peaks= 1.269E-02+/- 4.152E-03 C 32.72¼) 

D04-087 

. 'w 



'O' 

lluc.lid-=: Line Activit4 l<eport (cont1nut!d) t'age • t. 
Sample ID: T8663 6~7-90 SST Acquisition date 28-SEP-1990 10:15 : 43 

~ucl ide Typ~; activatioh 

Aue 1 i d~ / Etier gy 
CO-60 / 1173.24 

1332.50 

%Abn %Hf 
99,90 3,289E-01 
99,98* 2.930E-01 

Uncorrected 
uCi /G 

8.077E-03 
8.974E-03 

Decay Corr 1-Sigia 
uCi/G %Error 

8.079E-03 11.79 
8.976£-03 9.16 

Status 
OK 
OK 

Fina l ~ean for 2 Valid P~aks = 8.593E-03+/- 6.225£-04 ( 7.24%) 

004-088 



rost " NJ.U t'ti,U', :i~arct, l'iepor" r-.-qfll • .) 

Sample ID : T8663 607-90 SST Acquisition date ; 28-SEP-1990 10:15:43 

.. 
It En-=rQH Area Bkgnd FWHl't Charin€!l Left Pw %Err Fit Nuctides 

0 36.97* 7143 23857 1.50 49.62 47 7 4.0 
0 46.96* ,,05 19232 1.76 62.95 61 6 54.2 
~ 59.33 571 15302 1.45 79.45 78 5 32.7 M\-241 
0 86.66* 600 14856 1.42 115. 82 114 5 30.7 EU-155 
0 104 .84 606 17588 1.86 140.16 138 6 30.7 EU-155 
0 122.30 568 15968 1.84 163.44 162 5 3J.6 C0-57 

EU-154 
e 133.39 1117 19599 1.65 178.23 176 o 2e.1 CE-144 
0 186.63 386 25168 1.47 249.24 247 6 64.8 
0 621.90 230 2306 1.74 829.64 826 8 36.9 
0 661.371 364758 3455 1.99 882.25 875 15 0.2 CS-137 
e 696.98 40 lei 1.63 929.72 926 8 49.1 
0 723.52 84 99 1.76 965.11 959 13 28.5 EU-154 
0 795.25 35 109 1.05 106&. 72 1054 12 62.1 
0 872.05 40 50 1.48 1163.07 1158 11 37 .3 EU-154 
0 996.38 27 41 2.67 1328.76 1324 10 50. 0 EU-154 • 1004.73 58 58 2.95 1339.88 1335 16 32.3 EU-154 
0 1173.30* 144 32 2.05 1564.5& 1558 13 11.8 C0-60 
0 127',.51 72 7 2.62 1699.34 1693 13 16.0 EU-154 
0 1286.21 7 4 2.35 1714.92 1713 6 63.0 
0 1332.78:t 143 "I 2.35 1776.96 1772 10 9.2 C0-60 '-

e 1408.05 8 5 1.75 1878.29 1874 8 72.5 

004-089 



1,'A X/ VMS tlLicl i da:: Id1::ntific~t ion fi-::port 1}2.5 G-::n-::nt-::d 9··0CT-1996 14:13:20 

Conf iguration 
C; na l y:.-::S by 
; a 01 p l e t i t l i:: 
}i::po5it ian Dat~ 
Sai1ipl1:: dat-: 
S3mpli:: ID 
Sa:uple typi:: 
Di::tectar nauie 
El3psed live timi::: 
Energy tol-:ranci:: : 
Errors propagatid: 
Effic ienc4 typi:: 
Abundan:>:: l im it 

DUB0:[USERJ T8663.CNF:1 
PEAK V16.0.PEAKEFF V2.2.ENBACK Vl.3,tt!D / DEP V2.2,UTMEAN Vl 
T8663 SST 607 -90 90-4178-A-1 T~110B CORE 16 COMPOSITE 
28-SEP-1990 00:00:00 Deposit ion P1::riad: 17 - NOV-1858 00:00:00 
28-SEP-1990 00:00:00 Acquisition dJte : 28-SEP-1990 10:15:43 
T8663 607-90 SST Sa~pl-:: qllantity 2.44400E-02 G 
10 ML SCV Sarnpli:: geometry T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real time: a 01:40:29.35 0. 5% 

1.00 Half life ratio 8.00 
Na 
En1p i r i cal 

70.00 

Systfmatic Error 0,00 ! 
Efficienc ies at Peak Energy 
UTM error limit 3.00 

Nucl i de Line Activil4 Report 

Huctidi:: Type: fission 
Uncorrectd Decay Corr 1-S i gu1a 

Nuc l i di:: l:n>::r 91::l ;(Abn ;~Eff uCi / G uCi/G i.Errar Status 
°"4:. 0- t T • _J ·Y, ,, · 

· .1 / ~1 ..... vo 
5i-- 136.47 

85.95:t: 2.693Ett0 4.525E-03 4.531E-03 33.63 ~ 
10.3:S 2 . 545£ +1)c) 0.0i:0E+00 0.000E+00 0.00 Absent 

Fina l Mean for 1 Val id f·e ak s = 4.531E-03+/- 1.524£-03 ( 33. 63:n 

CS-137 /661. 66 85.2\}f. 5.6~3E-01 1. 403E +1}1 1 .',03£+01 0.17 OK 

Final fie an fa r 1 VJ l i d F' -:: ak ~- = 1.4J3E+(H+/- 2.377E-02 I 0.lnl \ 

-€!: 1 11 .,, 80.10 1.13 2. 818£+00 0.000( +00 0.000E+00 0.00 Absent 
133.54 11.10f. 2.578E+OO 7.1 ·? 4E-0~ 7. 202E-(12 20.11 ~ 

Fina l /'l,:: <ati fer 1 Val id Peak:. = 7.202E-02+ / - 1. 448(- 02 ( 20. 11;~) 

EU-154 / i2J.07 40.42 2.693E+00 9.623E-03 9.624E-03 33.63 Of{ 
247.93 6.84 1. 549£ +(H.} 0. lh>•E +00 0.0~0E+00 ~.00 Absent 
S'il.70 4.83 6.'.:79E-01 0. (100E +0(1 0.000E+00 0. 0(1 Absent 
6~·:.4e 1. 69 5. :::' 7,: E-t,;1 0. 000( +01) ~L 000E +00 0.00 Absent 
723.30 19.98 5 .152E- ;J1 1. 5·~3E-02 1.503(-02 28.54 m, 
756. 91) 4.33 4. ~;34(-01 l).00~)E~·l:i0 1}.0110E+00 0. 1.10 Absent 
873.:!0 12.09 4.31'.:E-01 0.0c,H+e0 0.000[+00 0.00 Absi;:nt 
996.30 10.34 3.81 7(-01 1. 277E-(;2 1.277E-02 49.99 Of{ 

1004.76 17.90 3. 788E-iH 1. 587E-02 1.588(-02 32.31 Of{ 
1274.:;1 34.40f. 3.052E-ill 1.255£-02 1.255E-02 16.00 Of{ 
1596.5 0 1. 83 2.481E-01 0.000Et00 0.000E+00 0.00 Abs~nt 

Final Mean for c:' Valid P'2:ak ~ = 1.252E-02+/- 1.474E-03 ( 11.n;n ..J 

EU-155 J 86.54 32.80 2.864E+00 1. 177E-02 1.177E-02 30.66 Of( 
105.31 21.84t 2.836E+00 2.042E-02 2.043E-02 30. 72 Of( 

Final Mi:: an for 'l Valid h:aks = 1. 392E-02+/- 3.128£-03 ( 22.47¼) .. 
rl-241 J 59.54 35.90f. 2.312£+~~ 1.269E-02 1.269E-02 32.72 Of~ 

Final M.;: an for 1 Valid F· ~.:ks = 1.269E-02+ / - 4.152E-03 ( 3~. 7~;~) 

D04-090 
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Nuclide Line Activity Report (continued ) Page : 2 
Sa Ll ple ID : T8663 607-90 SST Acquisition date 28-SEP-1990 10:15:43 

~uclide Type: ictivation 

Nuclide Eni::rgy 
C0-60 / 1173.24 

1332.50 

XAbn ;~Eff 
99.90 3.289E-01 
99.98* 2.930(-01 

Uncorri::cted 
uCi/G 

8.077E-03 
8. 974E·-03 

Decay Corr 
uCi/G 

8.079E-03 
8.976E-03 

1-S i gi11 a 
i.Error 
11.79 

9.16 

Status 
OK . 
Of( 

Final Mean for 2 Valid P~aks = 8.593E-03+/- 6.225E-04 ( 7.24%) 

D04-091 



Post-NID Peak SeJrch Repor t Page : "l ~· 
Sawpla ID : T8663 607-90 SST Acquisition d3te : 28-SEP-1990 10:15:43 

It Er; er g\d Area E.f. gnd FWHf'l CL.Jnni::l Ldt P1,1 %Err f"it Ihle l i dt2-:, 

0 36.97t. 7143 2385 7 1. 50 49.62 47 7 4.0 
0 46.961= 405 19232 1. 7 6 6~. ~15 61 6 54.2 
0 59.33 571 15302 1.45 79.45 78 5 32.7 AM-241 
0 86.60* 600 1 i1856 1. 42 115.82 . 114 5 30 . 7 EU-155 
3 104.84 686 17588 1. 86 140.16 138 6 30.7 EU-155 
0 122.30 568 15968 1.84 163.44 162 5 33.6 C0-57 

EU-154 
0 133.39 1117 19599 1. 65 178.23 1"' ' IC, 6 20.1 CE-144 
0 186 . 63 386 25168 1. 47 249.24 247 6 64.8 
ti 621. 90 23(1 2306 1. 74 829.64 826 8 36.9 
;} 661.37t. 364758 3455 1. 99 882.25 875 15 0.2 CS-137 
0 696.98 40 100 1. 63 929.72 O'H 8 49.1 ,~u ,, 723.52 84 99 1.76 965.11 959 13 28.5 EU-154 V 

e 795.25 35 1 i)iJ 1.05 1060.72 1054 12 62.1 
I} 872.05 40 50 1.48 1163.07 1158 11 37. 3 
0 996.38 27 41 2.67 1328.76 1324 10 50.0 EU-154 
0 1004.73 58 58 2.95 1339.88 1335 16 32.3 EU-154 
() 1173.30* 144 7'1 2.05 1564.50 1558 13 11.8 C0-60 w .. 

. ~ I} 1274.51 72 7 2.62 1699.34 1693 13 16.0 EU-154 
(, 1286.21 7 I 2.35 1714.92 1713 6 63.0 ., 

('~ \) 1332.78:+ 143 'l 2.35 1776.96 1772 10 9.2 C0-60 .. 
0 1408,85 8 r: 1. 75 1878.29 1874 8 72.5 ..; -· 

,.. 

... , 

D04-0 9 2 
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VAX/VMS Peak Search Report Vl.7 Generated 9-0CT-1990 14:13:03 

Co nfiguration 
\nal4sE:s b\.l 

Sa1.11ple title 
Deposit ion Date 
Sample date 
Sample ID 
Sample t4pe 
Oeti:ctor nan;€: 
Elapsed live ti~e: 
Star t eMrgy 
Sensitivity 
Critical level 

Pk It Energy 

1 0 
2 0 
3 0 
4 I} 

5 0 
6 0 
7 0 
8 0 
9 0 

10 0 
11 0 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 

36.97* 
46.96t 

- - 59. 33 
86.60* 

104.84 
122.30 
133.39 
186.63 
621.90 
661.37:t 
696.98 
723.52 
795.25 
:372. 05 
996.38 

1004.73 
1173.30:t: 
1274.51 
1286.21 
1332.78* 
1408.85 

DUB0:(U5ER)T8663.CNF;1 
PEAK V16.0.ENBACK Vl.3 
T8663 SST 607-90 90-4178-A-1 TK110B CORE 16 COMPOSITE 
28-SEP-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
28-SEP-1990 00:00:00 Acquisition date : 28-SEP-1990 10:15:43 
T8663 607-90 SST Sample quantity 2.44400E-02 G 
10 ML SCV Sample geometry T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real time: 0 01:40:29,35 0. 5;. 

29.76 End energy : 3074.55 
3.30 Gaussian 10.00 

No 

Area Bkgnd FWHM Channel Left Pij Cts/Sec 1.Err 

7143 
405 
571 
600 
686 
568 

1117 
386 
230 

364758 
40 
84 
35 
40 
27 
58 

144 
72 

7 
143 

8 

23857 1.50 
19232 1. 76 
15302 1.45 
14856 1.42 
17588 1. 86 
15968 1.84 
19599 1.65 
25168 1.47 

2306 1.74 
3455 1. 9'1 

100 1. 63 
99 1. 76 

109 1. 05 
50 1. 48 
41 2.67 
58 2.95 
32 2.05 

7 2.62 
4 2.35 
:! 2.35 
5 1.75 

,,9. 62 
62.95 
79. 45 

115. 82 
140.16 
163.44 
178.23 
249.24 
829.64 
882.25 
929. 72 
965.11 

1060.72 
1163.07 
1328.76 
1339.88 
1564.50 
1699.34 
1714.92 
1776.96 
1878.29 

47 
61 
78 

114 
138 
162 
176 
247 
826 
875 
926 
959 

1054 
1158 
1324 
1335 
1558 
1693 
1713 
1"')"')") 

J I .;. 

1874 

7 1.19£+00 4.0 
6 6.75E-02 54.2 
5 9.52£-02 32.7 
5 1.00E-01 30.7 
6 1.l'iE-01 30.7 
5 9.47E-02 33.6 
6 1.86E-01 20.1 
6 6.44£-02 64.8 
8 3.84£-02 36.9 

15 6.08E+01 0.2 
8 6.69E-03 49.1 

13 1.40E-02 28.5 
12 5.81£-03 62.1 
11 6.72E-03 37.3 
10 4.56[-03 50.0 
16 9.73E-03 32.3 
13 2.40E-·02 11.8 
13 1.19E-02 16.0 
6 1.0BE-03 63.0 

10 2.38[-02 9.2 
8 1.32E-03 72.5 

D04-093 
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VAX/VMS Nuclide Identification Report V2.5 Generated 16-0CT-1990 10:41:04 

Configuration 
11nal4ses by 
Sa1pl<'! title 
"eposition Date 
,aap le date 

: OUB0:(USERJT8664.CNF;1 

Jartp la ID 
Sample typo: 
Detector na• e 
Elapsed live ti1e: 
Energ~ tolerance : 
Errors propagated: 
Efficiency t ype : 
Abundance limit : 

PEAK V16.0,PEAKEFF V2.2,ENBACK Vl.3,NID/DEP V2.2,WTl'IEAN Vl 
T8664 608-90 90-4178-A-2 TK1108 CORE 16 COMPOSITE 
28-SEP-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
28-SEP-1990 00:00:00 Acquisition date : 28-SEP-1990 11:59:00 
T8664 608-90 SST Sample quantit4 1.83700E-02 G 
10 ML SCV Sample geometry T2SCV 
TRACK Detector geo1etry: T2SCV 
0 01:40:00.00 Elapsed real tiae: 0 01:40:22.82 0.4% 

1.30 Half life ratio 8.00 
No 
E~pirical 

60.90 

Systematic Error 0.00 % 
Efficiencies at Peak Energy 
WTM error li1it 3.00 

Nuclide Line Activity Report 

Hucl i de Type: natural 
Uncorrected Decay Corr l-Sig11a 

Huclide Energy 7.Abn %Hf uCi/G uCi/G %Error Status 
~ 1466.83 10.67i 2.696E-01 2.536£-03 2.536E-03 201. 57 OK 

Fina l Mean for 1 Valid Peaks= 2,536£-03+/- 5.113E-03 (201.57%) 

Nuclide T1:1pe : fission 
Uncorrected Decay Corr 1-Sigma 

lfocl i de Energu %Ahn ZEH uCi/G uCi/G · %Error Stall.ls 
~7 122.06 85.95* 2.689E+00 7.408E-03 7.418£-03 28.06 OK 

136.47 10.33 2.545E+00 0.000£+00 0.000E+00 0.00 Absent 

Fina l Mean for 1 Valid Peaks = 7.418E-03+/- 2.082£-03 ( 28.06%) 

CS-·137/ 66 1.66 85.20t 5.622£-01 1.430£+01 1.430E+01 0.19 OK 

Final Ple:an for 1 Valid P>:!aks = 1,439£+01+/- 2.733E-02 ( 0.19%) 

CE-144/ 80.10 1.13 2.818£+00 0.000£+00 0.te0E+00 0.00 Absent 
133.54 11.101 2.581E+00 5.708E-02 5.716£-02 29.65 OK 

Final M~dn for 1 Valid Peaks :: 5.716£-02+/- 1.695£-02 ( 29.65%) 

EU··154 / 123.07 40.42 2.689E+00 1.575E-02 1. 575£-02 28.06 OK 
247.93 6.84 1.549E+00 0.000£+00 0.000£+00 0.00 Absent 
591.7(; 4.83 6.279E·-01 0.000£+00 0.000£+00 0.00 Absent 
692.40 1.69 S.376E-01 0.000£+00 0.000E+00 0.00 Absent 
723. 38 19.98 5.159£-01 2.569£-02 2.570E-02 22.63 OK 
756.90 4.33 4.938E-01 3. 4',0E-02 3.441£-02 48.30 OK 
873.20 12.09 4.314£-01 2.731£-02 2.731£-02 24.83 OK 
996.30 16.34 3.817E-01 2.299£-02 2.299E-02 34.72 OK 

1064.76 17.90 3.787£-01 2.119£-02 2.119E-t2 27.06 OK 
127/i.51 34.40i 3.051£-01 1.828E-02 1.828E-02 16.08 OK 
1596.50 1.83 2.481E-01 0.000E+00 0.e00E+00 0.00 Absent 

Finc'll tlean for 7 Valid Pec'lks = 2.017£-02+/- 1.932E-03 9.58¼) 

D04-094 



Nuclide Line Activity Report <continutd) P~ge: 2 
Sanple ID: T8664 608-9t SST Acquisition date: 28-SEP-1990 11:58:0~ 

'luctide T1,1pe: fission 

,fuc l i de Energy 
EU-155 86.54 

/ U5.31 

%Ahn 
32.80 
21.84i 

7.E ff 
2.865E+00 
2.839E+00 

Uncorrected 
uCi/G 

1.222E-02 
9.709E-03 

Decay Corr 1-Sigma 
uCi/G 7.Error 

1.222£-02 34.78 
9.711£-03 75.77 

Status 
OK 
OK 

Fina l "ean for 2 Valid Peaks= 1.159E-02+/- 3.680E-03 ( 31.74%) 

A"-241/ 59.54 35.9ft 2.314E+00 2.481E-02 2.481E-02 22.73 OK 

Fina l ~~an for 1 Valid Peaks= 2.481E-02+/- 5.641E-03 ( 22.73%) 

Nuclide Type: activition 

Nuclide/ Energy 
C0-66 / 1173.24 

1332.50 

Uncorrected Decay Corr 1-Sigma 
r• Abn r.Eff uCi/G uCi/G %Error 

99.90 3.290E-01 1.675E-02 1.67SE-02 7.67 
99.98t 2.930E-O1 1.569E-02 1.569E-02 8.44 

Status 
OK 
OK 

Final "ean for 2 Valid Peaks= 1.624E-02+/- 9.223E-04 ( 5.68%) 

D04-095 



' rost,··n 1u r~u aearcn l'(@por1. rc1yt: • ,l 

Saaµle ID : T8664 608-90 SST Acquisition date: 28-SEP-1990 11:50:00 

It Energy Ared Bkgnd FWH" Channel Left Pw tErr Fit Hue 1 ides 

0 36.96* 5443 18864 1.52 49.60 47 7 4.6 
0 59.39 841 14169 1.41 79.53 78 6 22.7 A,,-241 
0 74.09* 262 13792 0.95 99 .14 97 6 71.1 
e 86.72* 468 11534 2 .19 115. 98 114 5 34.8 EU-155 
0 104 .45 245 13763 1.22 139.63 138 6 75.8 EU-155 
0 122.77 698 15t62 1.94 164.06 162 6 28.1 CO-57 

EU-154 
0 133.U 667 15494 1.51 177 .85 176 6 29.6 CE-144 
0 284.62 288 12156 1.27 273.24 272 4 54.5 
0 456.94 259 13236 1.79 609.71 608 6 70.3 
2 657.63 395 1678 2.24 877.27 875 15 17.5 8.21£+00 
2 661.40* 279300 1474 l. 94 882.29 875 15 0.2 CS-137 
e 722.63 108 88 1.72 963.92 958 13 22.6 EU-154 
0 756.23 30 52 1.45 1008.70 U06 8 48.3 EU-154 
0 795.28 62 48 3.42 1060.76 1057 9 25.7 
3 872.69 58 50 1.18 1163.92 1161 8 24.8 EU-154 
0 88 11. 82 23 33 2.57 1180.09 1176 9 55.7 
0 996.36 37 32 2.20 1328.73 1325 8 34.7 EU-154 
0 1004. 94 59 41 1.67 1340.17 1335 11 27 .1 EU-154 
It 1173 .23* 224 12 2.15 1564.40 1560 12 7.7 CO-60 
0 1274.69 78 19 2.66 1699.58 1691 14 16.1 EU-154 
0 1332.70i 187 11 1.98 1776.85 1771 12 8.4 CO-60 
0 1459.90* 3 6 1.59 1946.29 1941 112t1.6 K-40 

D04-096 



VA X/ VMS Nucl i de Identification Report V~.S G~ne r ated 9-0CT-1 990 14:12:43 

Configurat ion 
nalyses by 

3ar,ple title 
Deposition Date 
Sample dat>: 
Sample ID 
Sample t4pe 
Deti:c:tor name 
Elapsed live t i~e: 
Energy tolerance : 

oue.i: (U ~ERJT 3664 . CilF: 1 
PEAK V1 6. 0. PEAl '. EfF ~~- ~. EN Bnc~ Vl. 3, NID / DEP V2.2,WTME AN V1 
T8664 608-90 90-4178-A-2 TK11• B CORE 16 COMPOSITE 
28-SEP-19'i0 1)0:00:00 Deposition Per i()(j: 17-t-10 1/-1858 00:00:1)0 
28-SEP-1990 00:00:00 Acqu isition date : 28-SEP-1990 11:58:00 
T8664 608-90 SST Sa~ple quant i ty 1.83700£-02 G 
10 ML SCV Sample georuetry : T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.c0 Elapsed real time: 0 01:40:22.82 0.4¼ 

1.00 Half life ratio 8.00 
Er r ors propaqated: No 
Efficiency type : Empirical 

Syst emat ic Error 0,00 7. 
Efficienc ies at Peak Energy 

Abundance l i~it 70.00 UTM error limit 3.00 

Nuclide Line Acti vity Report 

Nucl i de Type: natural 
Uncorrected Decay Corr 1-Sigma 

Nuclide Energy %Abn 7.Eff uCi / G uCi/G ¼Error Status 
~- ~Q 1460.83 10.67~ 2.696£-01 2.536£-03 2.536E-03 201.57 OK 

Final "ean for 1 Valid Peaks 

'uc l i de Type: fission 
Uncorr ~cted 01::C ay Corr 1-Signia 

:~Abn i. Ef f uCi / G uC i/G i:Error St atu s 
85.951 2.689£+00 7.408£-03 7.418(-03 28.06 - ,m 
10.33 2.545E+00 0.000E+00 ·0. 000E +0~ 0.00 Absent 

for 1 Val id P~ aks = 7. 418[-03+/- 2.082E-03 ( 28.067.) 

CS- 137 / 66 1. t,6 85.20* 5.622£ - ()1 1.430E+01 1.430E+01 0.19 Of{ 

Final Maan for 1 Valid Peaks = 1.430£+01+/- 2.733E-02 ( 0.19!) 

~ 80.10 1.13 2.818£+00 1}. 000E +00 0.000E+00 0.00 Absent 
133 . 54 11.10:i 2.581£+00 5.708E-02 5.716£-02 29.65 -00-

Fi r1 al Mi:an for 1 Valid f'i: ak s = 5.716E-02+/- l.695E - 02 ( 29.657.) 

EU - 154 / 123.07 40.42 2.689E+00 1. 575£-02 1.575£-02 28.06 OK 
247.93 6.84 1.549E+OO 0.000E+00 0.000£+00 0.00 Abs•::nt 
591. 70 4.83 6.279£-01 0.000E+00 0.000E+00 0.00 Absent 
692.40 1.69 5.376E-01 0.~}00E+00 0.000E+00 0.00 Absent 
723.30 19.98 5.159£-01 2.569£-02 2.570E-02 22.63 0.{ 
756.90 4.33 4.938£-01 3.440£-02 3.441E-02 48.30 OK 
873.20 12.09 4.314£-01 2.731£-02 2.731£-02 24.83 OK 
996.30 10.34 3.817£-01 2.299£-1)2 2.299£-02 34 .72 01( 

1004.76 17.90 3.787£-01 2.119£-02 2.119E-02 27.06 OK 
1274.51 34 . 40* 3.051E-01 1.828E-02 1.828E-02 16.08 m{ 
1596.50 1.83 2.481£-01 . 0.000E+00 0.000E+00 0.00 Abs;;:nt 

Final Mi: an for 7 Valid f'i':: ak;; = 2.017£-02+/- 1.932(- 03 9. 5s;n 

D04-097 
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Nuclide Line Activity Report (continued) Page : 2 
Sa~ple ID : T8664 608-90 SST Acquisition date 28-SEP-1990 11:58:00 

uclide Type: fission 

Nucl i di::/Energy 
EU-155 86.54 

105.31 

i.Abn 
32.80 
21.84* 

:~Eff 
2,865E+00 
2.839E+00 

Final Mean for 2 Valid Peaks 

Uncorrected Decay Corr 1-Sigma 
uCi/G uCi/G ¼Error Status 

1,222E-02 1,222£-02 34.78 OK 
9.709E-03 9.711E-03 75.77 OK 

= 1.159E-02+/- 3.680E-03~) 

A~-241 / 59.54 35.90* 2.314E+00 2.481E-02 2.481E-02 22.73 OK 

Final Mean for 1 Valid Peaks= 2.481E-02+/- 5.641£-03 ( 22.737.) 

Nuclide Type: activation 

Nuc lido:: 1 Energy 
CO-60 ✓ 1173.24 

1332.50 

i.Abn i.Eff 
99.90 3.290£-01 
99.98* 2.930(-01 

UncorrE:cted 
uCi/G 

1.675E-02 
1.569(-02 

Decay Corr 1-Sigma 
uCi/G 7.Error 

1.675E-02 7.67 
1.569E-02 8.'14 

Status 
01{ 
Of{ 

Final Mean for 2 Valid Po::aks = 1.624£-02+/- 9.223[-04 ( 5.68%) 

D04-098 



Post-NID Peak Search Report Page : 3 
Sample ID : T8664 608-90 SST Acqujsition date : 28-SEP-1990 11:58:00 

· t Energ~ Art.a e.kgnd FUHM Channel Left F'w r.Err Fit Nuclides 

0 36.96* 5443 18864 l c-r, . ..;~ 49.60 47 7 4.6 
0 59.39 841 14169 1. 41 79.53 78 6 22.7 Al'l-241 
0 74.09* 262 13792 0.95 99 .14 97 6 71.1 
0 86. 72* 468 11534 2.19 115. 98 114 5 34.8 EU-155 
0 104.45 245 13763 1.~2 139.63 138 6 75.8 EU-155 
0 122. 77 698 15062 1. 94 164.06 162 6 28.1 C0-57 

EU-154 
0 133.10 667 15494 1.51 177.85 176 6 29.6 CE-144 
0 204.62 288 12156 1.27 273.24 272 4 54.5 
0 456.94 259 13236 1. 79 609.71 608 6 70.3 
') 657.63 395 1678 ') ') , 877.27 875 15 17.5 B.21E+00 .. ~-~~ ., 661. 4(H: · 279300 1474 1. 94 882.29 875 15 0.2 CS-137 ... 
0 722.63 108 88 1.72 963.92 958 13 22.6 EU-154 
0 756.23 30 52 1.45 1008.70 1006 8 48.3 EU-154 
0 795. 28 62 48 3.42 1060.76 1057 9 25.7 
0 872.69 58 50 1.18 1163.92 1161 8 24.B EU-154 
0 884.82 23 33 2.57 1180.09 1176 9 55.7 
0 996.36 7-, 32 2.20 1328.73 1325 8 34.7 EU-154 ...,, 
0 1004.94 59 41 1.67 1340.17 1335 11 27.1 EU-154 
0 1173.23* 224 12 2.15 1564.40 1560 12 7.7 C0-60 
0 1274.69 78 19 2.66 1699.58 1691 14 16.1 EU-154 
0 1332.70* 187 11 1.98 1776.85 1771 12 8.4 C0-60 
0 1459.90* 3 6 1.59 1946.29 1941 11201.6 f{-40 

'N 

\.,l 

D04-099 



VAX/VMS Peak Search Report Vl.7 Gfnerated 9-0CT-1990 14:12:26 

Configuration 
~natyses by 
5ampli:: title 
Deposition Date 
Sample date 
Salllple IO 
S3uiple type 
Detector nalll-: 
Elapsed live time: 
Start energy : 
Sensi tivity 
Cr itical level 

Pk It Er1er ilY 

1 0 
~, 0 
:s ~:i 
., (, 

5 0 
6 0 
7 C 
8 0 
9 0 

10 2 
11 2 
12 0 
13 0 
14 0 
1:: 0 

36.96 .~ 
59.39 
,. ;~0'7·* 
~6 . 72 :t 

104 .45 
122. ?7 
13:5.10 
204.62 
.. .:- J. .~ i 
"1.Jv, 7 "1 

657.63 
661. 40:t: 
72:!.63 
756.23 
795.28 
872.69 

16 0 884.82 
17 0 9'16.36 
18 0 1004. ·t4 
19 0 1173.23:t: 
20 0 
21 0 
"')"') 0 

1:?74.69 
1332. 70:t: 
1459.90:t 

DUB0:CUSERJT8664.CNF:1 
PEAK V16.0.ENBACK Vl.3 
T8664 608-90 90-4178-A-2 TK110B CORE 16 COMPOSITE 
28-SEP-1990 00:00:00 Deposition Period: 17-NOV- 1858 00:00:00 
28-SEP-1990 00:00:00 Acquisition date : 28-SEP-1990 11:58:00 
18664 608-90 SST Sample quantity : 1.83700E-02 G 
10 Ml SCV Sample geo~etry : T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real time: 0 01:40:22.82 0.4Z 

~9.76 End energy : 3074.55 
3.30 Gaussian 10.00 

No 

Area Bkgnd FUHM Channel left Pw Cts/Sec ZErr Fit. 

5443 
841 
262 
4-~8 
245 
-~93 
667 
~88 
259 
395 

279300 
108 

30 
62 
58 
23 
37 
59 

224 
78 

187 
3 

18864 
14169 
13792 
11 ':i34 
1 !-I { ~ 

15~;.; ~ 
154 S'~ 
1., i C' ~ 

-J. ..J\J 

1 "[•"1"7 ! 
w--..JY 

1678 
14 ;•4 

82 

1 C'·7 
• .J-

1. 41 
1L 95 
2 .19 
1.~ :-! 
I '=.•t., 
:. . : . 

1. 1 
1. 7 
l ,:;) . ' 
2.24 
1.94 
1. 72 

49.60 
79.53 
99 .1-'i 

115.98 
1.: 'i . 6 Z 
l.: ~. 'J6 
1 . , . ., c,c 
... / I • w ~ 

273.24 
609 .71 
877.27 
882.:9 
963.92 

52 1. 45 1008. 70 
48 3.42 Hl60.76 
51) 1.lE: 11 63 .92 
33 2.57 1180.09 
32 2.20 1328.73 
41 1.67 1340.17 
12 2.15 1564.40 
19 2.66 1699.58 
11 1.98 1776.85 
6 1.59 1946.29 

47 
78 
97 

114 
138 
16'..: 
176 
"') . , '1 .. , ~ 
-~08 
875 
875 
'il 58 

10~6 
1057 
1161 
1176 
1325 
1335 
1560 
1691 
17/ 1 
1941 

7 9.07E- 01 
6 1.40E- 01 
6 4.36£-02 
5 7.80E-02 
6 4.09E-02 
!:, 1.16E -·H 
6 L 11E-li1 

4.6 
"')"') -, ,._._•I 
71.1 
34.8 
75.8 
28.1 
29 ~ 6 

4 4.8,)E-02 54.5 
6 4.32E-O :: 70.3 

15 6.58E-02 17.5 8.21E+00 
15 4.66[ 1· 01 0.2 
13 1.80E-C2 22.6 
8 5.00E-03 48.3 
9 1.04E-02 25.7 
8 9.68£-03 24.8 
9 3.75£-03 55.7 
8 6.17£-03 34.7 

11 9.76E-03 27.1 
12 3.74E-02 7.7 
14 1.30£-02 16.1 
12 3.12E-02 8.'1 
11 4.96£-04201.6 

POOR COPY RECEIVED 

004:-100 



VAX/V"S Nuclide Identification Report V2.S Generated 16-0CT-1990 10:42:40 

Confi gur·at ion 
Analyses lly 
~ample title 

<!position Date 
c1111ple date 

Sa1p le IO 
Sa11ple type 
Detector na1e 
Elapsed live ti~e: 
Energy tolerance: 
Errors prop~gated: 
Efficiency type : 
Abundar1ce l i •it 

OUB0:[USERJT8675.CNF;2 
PEAK Vl6.0,PEAt,EFf V2.2,ENBACK Vl.3,NID/DEP V2.2,WTMEAN Vl 
T8675 SST 609.-90 90-4178-A-3 SYS BLK 
1-0CT-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
1-0CT-1990 00:00:00 Acquisition date: 1-0CT-1990 14:44:57 
T8675 609-90 SST Sample quantity 2.14100E-02 G 
10 ~l SCV Sa1ple geometry T2SCV 
TRACK Detector geoaetry: T2SCV 
0 15:00:00.00 Elapsed real ti1e: 0 15:00:15.39 0.0% 

1.30 Half life rat io 8.00 
No 
E1p i ri cal 

60.00 

Syste1atic Error 0.00 % 
Efficiencies at Peak Energy 
WT" error li1it 3.00 

Nuclide Line Activity Report 

Huclide Type: activation 
Uncorrected Decay Corr 1-Sig11a 

Energy 7.Abn %Efr uCi/G uCi/G 7.Error Status 
511.00 180.00 7.295E-01 4.947E-04 4.950E-04 53.59 OK 

1274.53 99.941 3.051£-01 1. 867E-03 1. 868£-03 12.19 OK 

Firrd l "ean for 2 Valid Peaks= 1.286E-03+/- 1.727E-04 ( 13.44%) 

C0-60/ 1173.24 99.90 3.289E-01 2.087E-02 2.088E-02 2.35 
· 1332.50 99.98* 2.930E-01 2.081E-02 2.082E-02 2.28 

OK 
OK 

Fina l "ean for 2 Valid Peaks= 2.085E-02+/- 3.412E-04 ( 1.64%) 

Nuclide T~pe: fission 

Energu 
122.06 
136.47 

7.Abn 
85.95• 
10.33 

%EH 
2.689E+00 
2.S4SE+00 

Uncorrected Decay Corr 
uCi/G uCi/G 

2.860£-03 2.867E-03 
0.000E+00 0.000£+00 

l-Sig11a 
%Error 
7.83 
0.00 

Status 
OK 

Abs€!nt 

Fi~a l "@an for 1 Valid Peaks= 2.867E-03+/- 2.244E-t4 ( 7.83%) 

CS - t3• /S63.2• 8.38 6.604£-01 1. 112E-02 1.113£-02 26.51 OK 
569.32 15.40 6.526E-01 1.008E-02 1.009E-02 18.11 OK 
604.71 97.60• 6.145E-01 1. 179£-02 1. 180E-02 3.52 OK 
795.87 85.40 4.706E-01 1.314E-02 1.315E-02 2.52 OK 
801. 95 8.73 4.671E-01 1.254E-02 1.255£-02 16.57 OK 

Fina l ftean for 5 Valid Peaks = 1.256£-02+/- 2.537£-04 ( 2.02%) 

CS-137/661.66 85.20f 5.622E-01 6. 771£-01 6.771E-01 0.28 OK 

Fina l "ean for 1 Valid Peilks = 6.771E-01+/- 1.897E-03 ( &.28%) 

CE-144/ 80. U 1.13 2.818E+00 0.000E+00 0.060£+00 0.00 Absent 
133.54 11.101 2.575E+00 4.268E-03 4.278£-03 25.79 . OK 

Fina l ft~an for 1 Valid Peaks = 4.278£-03+/- 1.103E-03 < 25.79%) 

D04-101 

/ 



m,.tl.LIUt: L.lllt: n1.1,1v11,y l\t:11ur · 1, \I.Ufl\,llll.teu, I oy.:: • .. 

Sample IO : T8675 609-90 SST Acquisition date 1-0CT-1990 14:44:57 

~uclide Type: fission 

lucl i d~ 

EU-I) 
En,,u•g4 
123.07 
247.93 
591.70 
692.40 
723.30 
756.90 
873.20 
996.30 

1004.76 
1274.Sl 
1596.50 

%Abn 
~0.42 
6.84 
4.83 
1.69 

19.98 
4.33 

12.09 
10.34 
17.90 
34.40t 

1.83 

/ Finc1l l'tean for a 

Uncorri:!ctE!d 
i.Eff uCi/G 

2.689E+00 6.081£-03 
1.554£+00 7.657E-03 
6.279£-01 0.000E+00 
5.376E-01 1.972E-02 
5.155£-01 7.755E-03 
4.934E··01 0.000£+00 
4.311E-01 4.509E-03 
3.822E-01 7.063£- 03 
3.788E-01 4.089E-03 
3.051£-01 S.423E-03 
2.481E-01 0.000E+00 

Decay Corr 
uCi/G 

6.083E-03 
7.659E-03 
0.000E+00 
1. 973£-02 
7.756E-03 
i.000E+00 
4.SUE- 03 
7.065£-03 
4.090E-03 
5.424E-03 
0.000E+00 

1-Sigaa 
%Error 
7.83 

39.86 
0.00 

40.98 
16.64 

0.00 
31.91 
39.81 
28.34 
12.19 
0.00 

Status 
OK 
OK 

Absent 
OK 
OK 

Absent 
OK 
OK 
OK 
OK 

Absent 

Valid P~aks = 5.827E-03+/- 3.376E-04 ( 5.79%) 
_,,,,,.,._ 

2.861E+00 . - 3 3.755E- 14.94 OK 
2.834E·t00 ~ • 0£+00 0.00 'l\ltSc:l't~ 

IEU- 155 /06.54 32.80 
~ __,, 105 .31 21. 84* 

~µ, ,.,~w 7{ Final Mean for 1 Vdlid Peaks= 3.7S5E-03+/- S.609E-04 ( 14.94%) 

A~-;.. 59.54 35.90* 2.312E+00 3.451£-03 3.451E-03 13.48 OK 

Final ~ean for 1 Vdlid Pe~ks = 3.4S1E- 03+/- 4.652£- 04 ( 13.48%) 

1ucl ide Type: ACTIVATION 

t!dt 1 id~ 
/40:_153 

Eff 
--+-00 3.S-nE-03 

... t0t-5.-9 6 0E--f-~'--=t 

Final ~ean for tvalid Pe~ks = 4.344 4.334£-04 < 9.98%) 

004-102 



ru~1. - 11.1.11 ri;:,u, .ico11.11 nc:pu,., I W~,_ 

SJmple ID: T8675 609-90 SST Acquisition date : 1-OCT-1990 14:44:57 

It Ener94 Area Bkgnd FIJIIM Channel Left Pw %Err Fit Nucl ides 

3 36.70 2837 8146 1.28 49.26 47 13 5.3 2.32E+01 
8 41.45 3203 14363 2.85 55.59 47 13 7.4 
0 47.84 614 9105 2.02 64 .12 62 6 24.9 
0 59.34 1225 9502 2.04 79.46 76 7 13.5 Att-241 
0 05.80 1507 14029 3.27 114.75 110 10 14.9 EU-155 
0 97.25 1288 9799 1.35 130.03 127 7 13.1 GD-153 
0 103.84 1420 12771 3.32 138.81 135 9 14.6 GD-153 
0 122. 72 2828 14328 1.75 164.00 160 9 7.8 C0-57 

EU-154 
0 133.72 522 7892 1.48 178.67 177 S 25.8 CE-144 
3 189.57 2576 32057 4.76 253.16 242. 28 17.1 1.19E+01 
3 196.96i 947 26763 4.76 263.02 242 28 37.9 
3 199 .11 792 16347 4.76 265.89 242 28 29.0 
0 247.13 348 7499 1.58 329.93 328 6 39.9 EU-154 
0 437.18 289 6071 2.49 583.37 581 6 43.5 
0 475.08 886 8922 4.63 633.89 630 9 19.7 
0 516.421 278 5290 4.25 681.02 676 11 53.6 NA-22 
e 562.73 263 1692 1.22 750.76 748 7 26.5 CS-134 , 0 569.38 433 1863 1.61 759.63 756 8 18.1 CS-134 
0 604.56 3024 2245 1. 94 806.52 801 11 3.5 CS-134 
0 661.43i 138732 2040 1.96 882.34 875 15 0.3 CS-137 
0 692.52 77 306 1.84 923.78 920 7 41.0 EU-154 
0 723.09 342 600 1. 72 964.53 958 14 16.6 EU-154 
3 795.54 2259 333 2.12 1061.10 1055 21 2.5 1. 43E+00 CS-134 
3 801.72f 219 319 2.04 1069.34 1055 21 16.6 CS-134 
0 8.;S.99 57 230 2.69 1128.34 1126 6 46.4 
4 876.73 53 324 1.91 1161.31 1158 10 65.9 2.76E+00 
4 873. 22 101 293 1.76 1164.63 1158 10 31.9 EU-154 
0 883.39 64 325 1.03 1178.18 1175 8 51.0 
e 953.57 43 304 2. 38 1271. 72 1269 7 69.4 
0 983.78 32 203 2.16 1311.97 1310 6 74.7 -~ 0 995.05 119 461 3.62 1326.99 1321 13 39.8 EU-154 
0 1004.58 119 307 2.23 1339.69 1336 8 28.3 EU-154 
0 1112.34 61 228 3.06 1483.28 1480 8 45.6 

1- 0 1173.27* 2934 314 2.42 1564.46 1557 16 2.4 C0-60 
0 1274.93 243 147 2.46 1699.90 1693 14 12.2 EU-154 

.. • NA-22 
0 1332.801 2608 108 2.61 1776.98 1771 16 2.3 CO-60 0 1365.70 93 40 2.37 1820.81 1816 13 20.0 
0 1646.32 15 23 0.87 2194.55 2193 9 67.1 
0 1744.59 38 32 10.06 2325.40 2315 20 46.9 
0 1807.53 19 6 1.41 2409.21 2406 7 40.3 
0 1859.41 0 11 1.25 2478.28 2475 6 68.3 
0 1965.32 42 9 7.94 2619.28 2610 17 28.5 
0 2278.44 3 32 0.89 3025.39 3018 11408.6 
0 2425.56 6 12 0.81 3231.79 3229 9103.0 
0 2622.09 12 13 1. 52 3493 .-25 3491 8 72.9 
3 2660.25 15 e 3.00 3544.01 3541 17 28.9 1.80E+00 
7 2664.54 9 0 3.00 3549.73 3541 17 76.9 " 0 2736.44 14 0 2.32 3645.36 3641 8 30.3 
0 2779.54 44 0 17.61 3702.68 3688 32 23.6 

D04-103 
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Sa~pl~ ID : 18675 609-90 SST Acquisition date : 1-OCT-1990 14:44:57 

Il Enel"gy 

0 2842.76 

Ar~a Bkgnd FUHM Channel l~ft Pw %Err 

8 3 1.98 3786.77 3784 6 61.0 

D04=104 
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VAX/VMS Nuclidi Identification Report V2.5 Generated 9-0CT-1990 12:03:12 

DUB0:[USERJT8675.CNF:2 Configuration 
Analys~s by 
'3ruple titli:: · 

PEAK Vll.0.PEAKEFF V2.2.ENBACK Vl.3,NID/DEP V2.2,WTMEAN Vl 

-:position Oat-: 
;:;arup le date 
SaDlple Il) 
Saraple type 
Oetiac tor n c101e 

Elapsed live time: 
Energy tolerance : 

T8675 SST 609-90 90-4178-A-3 SYS BLK 
1-0CT-1990 00:00:00 D~position Period: 
1-0CT-1990 00:00:00 Acquisition dat~ : 
T8675 609-90 SST SJmple quantity 
10 ~L SCV Sample geometry 
TRACK Detector geometry: 
0 15:00:00.00 Elaps-:d real time: 

1.00 HJlf life ratio : 
Errors propagated: Na S1Jstemat i c Error 

Eff ici,::ncies at 
IJTM error liwit 

Efficiency type Empirical 
Abundance limit 70.00 

Nuclide Line Activity Report 

HusJ i de Type: act i 'v·at ion 
Uncorrected Decay Corr 

Nuclidi: Energy 7.Abn ::Eff uCi / G 
~ ~~ 51 1. 0 0 180.00 7.~95£-01 4.947£-(14 4.950£-04 

1,,,4 .:-3 99.9<t* 3.051E-01 1.867£-03 1. 868E-03 />°'7'~ -- .. ; • ,.J 

17-NOV- 1858 00:00:00 
1-OCT-1990 14:44:57 
2.14100£-02 G 
T2SCV 
T2SCV 
0 15:00:15.39 0.0? 

8.00 
0.00 1• 

Peak Energy 
3.00 

1-Sigoia 
7.Errar Status 
53.59 (_ 12.19 

Final Mean for ~, Valid F·e ak s = 1.286£-{>3+/- 1.727[-04 ( 13.447.) .. 
C0-60 /11"7 ,,,. 99.9iJ 3.28't(-01 2.087£-02 2.088£-02 2.35 Of( I -I• ._41 

1332.50 99.98* 2. 930£-1'1 2.(181[-(l2 2.082£-02 2.28 Of( 

Final Mean for 2 Valid Peaks= 2.085£-92+/- 3.412£-04 ( 1.647.) 

· • Nuclide Type: fi~sion 

CS-134 5.~3. 24 I,: 6" -,,, 
,J ' . w .. 

604.71 
795.87 
801.95 

Final n-: an 

CS-137/ 661. 66 

;~Abn 
85.951: 
10.33 

8.38 
15.40 
97.6():t: 
85.40 
8.73 

for L" 
. .J 

85.201: 

:~E ff 
2.689£+00 
2.545E • ·00 

6.604E-\H 
6.'.:::26£-01 
6.145E-01 
4.70 ,~E-01 
4.671E-01 

Valid Peaks 

5.622£-~1 

Uncorr ,::cti::d D•::C JY Corr 1-Sigm3 
uCi / G uCi / G %Error Sta tLIS 

2.860[-03 2.867£-03 7.83 ~ 
0.00~)[+01) 0.000E+0\j 0.00 Ab Stint 

1.112E··02 1.113[-02 26.51 Of( 
1.008[-02 1.M~9E-02 18 .11 Of( 
1. 179E-~ ·2 1.180E-02 3.52 01: 
1.314E-02 1.315£-02 ,, ,...,, 

~. J .. Of( 
t.::54£-02 1.255E-02 16 .57 01: 

= 1.256£-02+ / - 2.537£-04 ( 2.02¼) 

6.771£-01 6.771E-01 0.28 Of: 

f-"'irHl t,ean for 1 Valid Pi::aks = 6.771£-01+/- 1.897£-03 ( 0.287.) 

~ 80.10 2.818£~00 0.000£+00 0.000E+00 0.00 Absent 
133.54 2. 575[+00 4. 268[-03 4. 278[-03 ~ Bir 

Valid Pea~s = 4.278£-03 +/ - 1.103£-03 ( 25.79%1 

D04-105 

I 



. ,,, 

' . 

Nuclid>:: Lin>:: Acti ·,ity Ro:port (continud) 
SaLlplo: ID : T8675 609-90 SST Acquis i tion dato: 

I-' age : 
1-0CT- 1990 14:44:57 

'
11Jc l i de Type: f issi ,Jn 

Uncorrecti::d Oi::c alJ Corr 1-Sigma 

.. ,.Jc l i de/ Ener ou ;~Abn i:Eff uCi/G uCi/G 7.Error Status 
EU-154 123.07 40.42 2.689E+00 6. 081E-<n 6.083E-03 7.83 OK 

247.93 6.84 1. 549E+00 0.001)£+00 0.000£+00 0.00 Absent 
591. 70 4.83 6.279E-01 0.000E+00 0.000£+00 0. 00 Abs,~nt 
692.40 1.69 5.3?6E- 01 1. 972E·-0 2 1.973£-02 40.98 OK 
723.30 19.98 5.155E-01 7.755£-03 7.756£-03 16.64 m{ 
756.9~ 4.33 4.934E-•H 10.000£+00 0.000£+00 0.00 Abs •1nt 
873. 20 12.09 4.3i2E-01 0.000E+00 0.000E+00 0.00 Abs>::nt 
996.30 10.34 3.817E-iii1 0.000£+00 0.000E+uo 0.00 Abs~nt 

1004.76 17.90 3.788E-01 4.089E-03 4.090£-03 28.34 01: 
1274.51 34.40t. 3.051£-IH 5.423[-03 5.424£-03 12.19 QI( 

1596.50 1.83 2.481[ - 01 0.00:}E+OO :) . 000E +00 0.00 Abs~nt 

Final Mi:: -~n for r:: Valid Pe al'. s = 5.862E-03+/- 3.522£-04 ( 6.01;~) ..J 

AM-241/ 59.54 35 . 90f. 2.312E+00 3.451E-ij3 3.451E-03 13.48 Of{ 

Final Mi: ~t1 for 1 Valid P>:: ~le~ = 3.451E-03+ /- 4.652£-(!4 ( 13.'18Z ) 

iluc l i di: Type: ACTI~'ATIOtl 
Uncorrect;;;d D,::c ay Corr 1-Sigma 

Nuc lid/ En.;;rgu r.Abn r.Eff uCi/G llC i /G 7.Error Status 
GD -153 97.43 2:'.60* 2. 870E 1-0(1 3,8()1E-03 3.811E-03 13.10 Of{ 

103.18 19.6~ 2.842E-t00 5.513E-03 5.528E-03 15.83 QI{ 

Final nean for 2 Valid Peaks= 4.233[-03+/- 4.335E-04 ( 10.24¼) 

D04-106 



VA X/VMS Nuclide Identification Report V2.5 Generated 9-0CT-1990 12:12:02 

DUB0:[USErJTB675.CNF:2 Configuration 
Analyses b4 

,aiple title 
~position Date 

~.mp le date 

PEAK Vl6.0,PEAKEFF V2.2.ENBACK Vl.3,NID/DEP V2.2,IJTMEAN Vl 

Sa&1ple ID 
Sanap l e type 
Detector name 
Elapsed live ti~e: 
Enarg4 tolerance : 
Errors propagated: 
Efficienc4 t~pe : 
Abundance limit : 

T8675 SST 609-90 90-4178-A-3 SYS BLK 
1-0CT-1990 00:00:00 Deposition Period: 
1-0CT-1990 00:00:00 Acquisition date : 
T8675 609-90 SST Sample quantity 
10 ML SCV Sample geometry 
TRACK Detector georoetry: 
0 15:00:00.00 Elapsed real time: 

1.00 Half life ratio 
No 
E~ipirical 

70.00 

Systematic Error 
Efficiencies at 
IJTM error ti ni it 

Post-NID Peak Search Report 

It Energy Area Bkgnd FUHM Channel Left Pw %Err 

17-NOV-1858 00:00:00 
1-0CT-1990 14:44:57 
2.14100E-02 G 
T2SCV 
T2SCV 
0 15:00:15.39 0.0% 

8.00 
0.00 7. 

Peak Energy 
3.00 

Fit Nuclides 

8 36.70 
8 41.45 

2837 
3203 

8146 
14363 
9286 
9502 

12784 
9799 

12886 
14328 

1.28 
2.85 
1.86 
2.04 

49.26 
55.59 
63.78 
79.46 

47 
47 
61 
76 

13 5.3 2.32E+01 
13 7.4 

0 47.59 
0 59.34 
0 85.65 
0 97.25 
0 103.80 
0 122.72 

0 133.72 
0 510.42* 
0 562.73 
0 569.38 
0 604.56 
0 661.43:t 
0 
0 
"l .., 
3 

692.52 
723.09 
795.54 
801. 72* 

0 1004.58 
0 1173.27:t 
0 1274.93 

0 1332.80:t: 
0 1365.70 

613 
1225 
1]03 
1288 
1314 
2828 

278 
263 
433 

3024 
138732 

77 
342 

2259 
219 
119 

2934 
243 

2608 
93 

3.22 
1.35 
2.97 
1.75 

7892 1.48 
5290 4.25 
1692 1.22 
1863 1.61 
2245 1.94 
2040 1. 96 

306 1. 84 
600 1. 72 
333 
319 
307 
314 
147 

2.12 
2.04 
r, '1 "l ...... .., 
2.42 
2. 4,5 

114 .55 
130.03 
138.77 
164.00 

178.67 
681.02 
750.76 
759.63 
806.52 
882.34 
923.78 
964.53 

1061. 10 
1069.34 
1339.69 
1564.46 
1699.90 

110 
127 
134 
160 

177 
676 
7',8 
756 
801 
875 
920 
95B 

6 25.0 
7 13.5 
9 15.9 
7 13.1 
9 15.8 
9 7.8 

5 2S.8 
11 53.6 

7 26.5 
8 18.1 

11 3. 5 
15 0.3 

7 41.0 
14 16.6 

1055 21 
1055 21 
1336 8 

,, C' 
'- • J 

16.6 
28.3 
2.4 

12.2 
1557 
1693 

16 
14 

108 
40 

2.61 11/76.98 1771 16 2.3 
2.37 1820.81 1816 13 20.0 

D04-107 

AM - 241 

GD-153 
G0-153 
C0-57 
EU-154 
CE-144 
NA-22 
CS-134 
CS-134 
CS-134 
CS-137 
EU-154 
EU-154 

1. 43E +00 CS-134 
CS-134 
EU-154 
C0-60 
EU-154 
NA-22 
C0-60 



VAX/Vl'lS Nuclide ldintification Report V2.5 Generated 16-0CT-1990 1e:41:34 

Cor1f i gurat ion 
Analyses by 
Sample title . 
Deposition DJt1: 
Sample date 
Sa11ph IO 
Sap le type 
Detector naH 
ElJpsed live ti~e: 
Entrqy tolerance : 
Er rors propagated: 
Efficiency type : 
,\ bundu,ce li•it 

DUB0:CUSERlT8665.CNF:1 
PEAK V16.0.PEAKEFF V2.2,ENBACK V1.3,NID/OEP V2.2,WT"EAH Vl 
T8665 616- 90 90-4179-A-1 TK110B CORE 16 CO"POSITE 
28- SEP-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
28-SEP-1990 00:00:00 Acquisition date : 28-SEP-1990 14:35:39 
T8665 610-90 SST Saaple quantity · : 2.74600E-02 G 
10 "L SCV Sample geoaetry T2SCV 
TRACK Detector geo•etry: T2SCV 
G 01:40:00.00 Elapsed real ti1e: 0 01:40:33.27 0.6% 

1.30 Halr life ratio : 8.00 
No 
E11p i r i ca 1 

60.80 

Syste• atic Error 0.0e % 
Efficiencies at Peak Energy 
WT" error limit 3.00 

Nuclide Line Activit4 Report 

Nucl ide Type: natural 
Uncorrected Decay Corr 1-Sig• a 

Huclide Energy %Ahn %£ff uCi/G uCi/G i.Error Status 
IE~~ 1460.83 16.67* 2.694E-01 8.040E-03 8.040£-03 57.90 OK 

Final Nean for 1 Valid Peaks= 8.040E-03+/- 4.655E-03 ( 57.90%) 

Nucl i de Type: fission 
Uncorrected Decay Corr 1-Sig• a 

ijucl i de Energy %Abn %Eff uCi/G uCi/G %Error Status 
t..0-~,- 122.66 85.951 2.689E+00 5.375E-03 5.384E-03 26.97 OK 

136.47 10.33 2.545£+00 0.000E+00 0.000£+00 0.00 Absent 

rinal !'lean for 1 Valid P!:!aks = 5.384E-03+/- 1.452E-03 ( 26.97%) 

-ti.tt-186 > 511.86 20.401 7.266£-01 2. 920E··02 2.92JE-02 51.07 OK 
621.93 9. 91, 5.974E-01 0.000E+00 0.000£+00 0.00 Absent 

1050.41 1.5.S 3.637£-01 0.000E+00 0.0UE+e0 0.00 Absent 

;••l "••n for 1 Valid P1:!aks = 2.923E-02+/- 1.493£-02 < 51.07%) 

CS-137 661.66 85.20i 5.623E- 01 l.416E+01 1.416E+01 i .16 OK 

7•1 "ean 
for 1 Valid Peaks= 1.416E+01+/- 2.250E-02 C 0.16%) 

CE- 14-4 80.10 1.13 2.818E+00 0.000£+00 0.H0E+00 0.00 Absent 
133.54 11.l&f 2.577E+00 5.504E-02 5.513E-02 24.81 OK 

Final !'lean for 1 Valid Peaks = S.513E-02+/- 1.368E-02 C 24.81%) 

EU- 15~ ,/223.07 40.42 2.689E+00 1. 143E-02 1. 143E-02 26.97 OK 
247.93 6.84 1.549E+00 0.060E+00 0.000E+00 0.00 Absent 
591.70 4.83 6.279E-01 0.000(+00 0.000E+ee 0.00 Absent 
692.40 · 1.69 5.376E-01 0.000£+00 0.000£+00 0.00 Absent 
723 .38 19.98 5.158E-01 1. 028£-02 1.029£-02 28.73 OK 

D04-108 
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Ill.II.LI I.It: L. I ru:: "I. I. IV I 1.4 l\t:11u1 · I, I 1.UII I, I lll.lt:U' r aye • i. 

Sample ID: T866S 610-90 SST Acquisition date 28-SEP-1990 14:35;39 

1'uc l i di!! 'fyp~: fission 

Hucl i de Energy %Ahn ZEH 
7S6.90 4.33 4.931£-01 
873.20 12.09 4.314E-01 
996.30 10.34 3.813£-01 

100',.76 17.90 3.788£-01 
1274.51 34.401 3.0S2E-&1 
1596.50 1.83 2.481E-01 

Finc1l l'lec1n for 6 Vc1lid Peaks 

,.;Ell :!:55-~ 86. s, 32.80 2.863E+00 
/ / 105.31 21.841 2.834(+00 

Ji • I ft••n for 1 Valid Peaks 

Af1-2H 59.54 3S.90* 2.312E+0t 

Final ne,m for 1 Valid Peaks 

Hucl i de/ Energ9 
C0-66 / 1173.24 

1332.50 

7.Abn %Eff 
99.90 3.290E-01 
99.981 2.931E -01 

Uncorrechd Decay Corr 1-Sigraa 
uCi/G uCi/G 7.Error Status 

7.316£-03 7.317E-03 162.03 OK 
6.970£-03 6.971E-03 67.33 OK 
1. 208£-02 1.208E-02 49.04 01( 
0.000E+00 0.000E+00 0.00 Absent 
1.t47E-02 1. 047E-02 14.93 OK 
0.000E+00 0.000E+00 0.00 Absent 

= 1,039E-02+/- 1.187E-03 ( 11.42%) 

1.336E-02 1.336£-02 29.44 OK 
0.000E+00 0.000E+00 0.00 Absent 

= 1.336E-02+/- 3.934E-03 < 29.44%) 

1. 014E-02 1.014E-t2 38.67 OK 

:z 1.014E-02+/- 3.922E-03 < 38.67%) 

Uncorrected Decay Corr 
uCi/6 uCi/6 

6.180E-03 6.181E-t3 
5.672E-03 S.674£-03 

1-Sigaa 
%Error 
12.69 
12.61 

Status 
01( 
OK 

Finc1l Mean for 2 Valid Peaks= 5.904E-03+/- S.287£-04 t 8.95%) 

DO·l-109 
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Po;t-NlO ~eak Search ~eporL l"age ~ J 
SJ• ple ID: T8665 610-90 SST Acquisition date : 28-SEP-1990 14:35:39 ..., . . .. 

It Energy Area Bkgnd FWW-t Channel Left Pw %Err Fit Nuc l ides 

0 36.98i 8537 26386 1.55 49.63 47 7 3.5 
0 43.77 517 17897 2.13 58.69 57 5 39.0 
0 59.32 513 17234 1.46 79.43 78 5 38.7 A,.-241 
e 86.32 765 20033 1.58 115. 44 113 "6 29 .4 EU-155 
& 122.75 757 18178 1.90 164.04 162 5 27.0 CO-57 

EU-154 
0 133.53 %0 22389 l.37 178.42 176 6 24.8 CE-144 
e 187.66 724 28758 2.70 250.62 248 6 37.2 
e 308.82 331 13559 0.91 412.20 410 6 56.2 
0 512.37 264 7169 1.32 683.61 681 6 51.1 RU-106 
0 540.13 245 4362 1.50 720.63 718 6 43.2 
0 .!.61.37lE 413440 3828 1.99 882.26 875 15 0.2 CS-137 
0 69',.34 69 132 2.53 92.S.21 922 11 35 .6 
0 722.76 65 72 1.53 964.09 960 9 28.7 EU-154 
0 757.34 10 75 0.80 1010.18 1007 7162.0 EU-154 
0 795 .68 62 84 2.37 1061.29 1056 13 36.0 
0 872.63 22 64 1.51 1163.85 1160 9 67.3 EU-154 
0 88/i.55 31 46 1.71 1179. 73 1176 9 46.7 
0 997.47 29 32 2. 12 1330.21 1326 9 49.0 EU-154 
0 1003 .32 19 61 3.94 1338.01 1334 12 94.3 
0 1008.90 8 21 0.81 1345.44 1345 7123.0 
0 1173.24* 124 27 2.98 1564.42 1559 12 12.7 CO-60 
0 1229.16 5 4 1.52 1638.92 1637 5 73.2 
e 1274.18 67 6 2.39 1698.90 1692 12 14.9 EU-154 
0 1332.53:t 101 13 1.70 1776.62 1770 13 12.6 C0-60 
0 1346.58 1 2 0.89 1795.35 1794 4138.5 
0 1350.32 4 4 0.92 1800.32 1798 6 99.0 
0 1461.121 14 9 1.68 1947.90 1942 13 57.9 K-40 

I 

I-
I 

D04-110 
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VAX/VMS Nuclide Identification Report V2,5 G~nerated 9-0CT-1990 13:07:07 

DUB0:(USERJT8665.C~F;l Configuration 
Analyses by 
Sainp le title 

PEAK V16.0,PEAKEFF U2.2,ENBACK Vl.3,NID/DEP U2.2,WTMEAN Ul 

.;:position Date 
Jnple date 
Sa!Jlpli:: ID 
SaD1ple type 
Detector nam-.: 

T8665 610-90 90-4179-A-1 TK110B CORE 16 COMPOSITE 
28-SEP-1990 00:00:00 Deposition Period: 17-NOV-1858 
28-SEP-1990 00:00:00 Acquisition dati::: 28-SEP-1990 
T8665 610-90 S~T Sarupl-.: quantity 2.74600£-02 

00:00:00 
14:35:39 
G 

Elapsi::d live time: 
Energy toler3nce : 
Errors propagated: 
Eff'icienc4 type 
Abundance li ~ii t 

10 ML SCV Sample geometry T2SCV 
TRACK Detector georaetry: T2SCV 
0 01:40:00.00 Etaps~d real ti11::: 0 01:40:33.27 

1,00 Half life ratio 3.00 
No 
EDip i r i cal 

70.00 

Systematic Error 0.00 % 
Efficiencies at Peak Energy 
WT~ error li~it 3.00 

Nuclide Line Activity Report 

Nuc l ide Type: nat~ral 
Uncorrected Decay Corr 1-Sigma 

Nuc li di:: Energy ZAbn ¼Eff uCi/G uCi/G ZError Status 
~ 14 6 0 • 8 3 1 0 • 6 7 * 2 • 6 9 4 E - 01 8 • 0 4 0 E -0 3 8 • 0 4 0 E - 0 3 5 7 • 9 0 ,_. et~ ~ 

Final l'lean for 1 Val i d F'eaks = s. •J40E-03+/- 4.655£-03 { . .5-7-:90'f) 

tluc l i de Type: fission 
Uncorrected D,~c ay Corr 1-Sigma 

•1uc l id,:. Energy ¼Abn ZEff LIC i /G uCi/G ZError Status 
~/122.06 85.95* 2.689E+00 5.375E-03 5.384£-03 26.97 --aw 
t= 136.47 hL33 2.545[+0,) 0.0(K,E+00 0.000£+00 0.00 Absi::nt ,._ 

Final Mean for 1 Val id Peaks = 5.384£-03+/- 1.452£-03 ( 26.97¼) 

cs-13y 661.66 85.201: 5.623E-01 1.416E+01 1.416E+01 0.16 OK 

FinJl "ean for 1 Valid F'i::Jk ·:1 = 1.416Et01+/- 2.250E-02 ( 0 .16:n 

~ 80.10 1. 13 2.818£+00 0,000£+00 0.000E •·00 ~ Abs•}n t 
133.54 11.10:t: 2.577E+00 5.504[-02 5.513£-(}2 .. 4.8 -&tr 

Final !'Ii: an far 1 Valid F'i::al·, s = 5.513E-02+/- 1.368E-02 ( 24.817.) 

EU-154 / 123.07 40.42 2.689E+00 1. 143£-02 1. 143£-02 26.97 Of( 
247.93 6.84 1. 54?E +0,; 0.000[+1}0 0.000E+00 0.00 Absent 
591. 70 4.83 6.279E-01 0.000£+00 0.000£+00 0. 0(1 Abs~nt 
692.40 1.69 5.376E-01 0.000E+00 0.000E+00 0.00 Absent 
723.30 19.98 5.158£-01 1."28E-02 1.029£-02 28.73 OK 
756.90 4.33 4.931£-01 7.316E-03 7.317£-03 162.03 Of( 
873.20 12.09 4.314£-01 6.970E-03 6.971E-03 67.33 OK 
996.30 10.34 3.817E-01 0.000E+00 0.000E+00 0.00 Absent 

1004.76 17.90 3.788E-01 0.000E+00 0.000£+00 0.00 Absent 
1274.51 34.401: 3.052£-01 1.047E-02 1.047£-02 14.93 Of( 
1596.~0 1.83 2.481£-01 0.000E+00 0.000£+00 0.00 Abso::nt 

Final Mean for 5 Valid F'ea~;s = 1.032£-02+/- 1. 211E-03 ( 11.73%) 

D04-11.1 

0.6% 

..• 

J 
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Nuclide Lin€: Act1v1ty t,:eport lcc;nt1 nuedJ ~·age : :.: 
Saiple ID : T8665 610-90 SST Acquisition date 28-SEP- 1990 14:35:39 

1uclide Type: fission 

~uclide Energy ZAbn ZEff 
AM-241 ("" 59. 54 35. 90* 2. 312E +00 

Final Mean fer 1 Valid Pejks 

Nuclide Type: actiyation 

Nuc l i di:: E:r,erqu 
C0-60 / 1173. 24 

1332.50 

:~Abn 7.Eff 
99.90 3.290E-e1 
99.98* 2.931£-01 

Uncorrected Decay Corr 1-Sigma 
uCi / G uCi/G %Error Status 

1.014E-02 1.014E-02 38.67 OK 

= 1.0HE-02+/ - 3.922E- 03 (§ 

Uncorrected Di::cay Corr 1-Sigma 
uCi/G uCi/G %Error 

6.180E-03 6.181E-03 12.69 
5.672E-03 5.674E-03 12.61 

Status 
01{ 
Of{ 

Final Mean for 2 Valid Peaks= 5.904E-03+/- 5.287E-04 8.95¼) 

004-112 



Past-HI~ Peak Search Report rage ; .) 

Sample ID : T8665 610-90 SST Acquisition date : 28-SEP-1990 14:35:39 

It Energy Area e.k gnd FWHM Channel Ldt F'w 7.Err Fit Nuclides 

0 36.98:t 8537 26386 1.55 49.63 47 7 3.5 
\} 43. 77 517 17897 2.13 58.69 57 5 39.0 
0 59.32 513 17234 1. 46 79.43 78 5 38.7 AM-241 
0 86.32 765 20~33 1.58 115.44 113 6 29.4 
0 122.75 757 18178 1.90 164.04 162 5 27.0 C0-57 

EU-154 
0 133.53 960 22389 1.37 178.42 176 6 24.8 CE-144 
0 187.66 724 28758 2.70 250.62 248 6 37.2 
0 308.82 331 13559 0.91 412.20 410 6 56.2 
0 512.37 264 7169 1. 32 683.61 681 6 51. 1 
0 540.13 245 4362 1.50 720.63 718 6 43.2 
0 661 • .37:t 413440 3828 1.99 882.26 875 15 0.2 CS-137 
0 694.34 69 · 132 2.53 926.21 9 ,,,, -- 11 35. 6 
0 722.76 65 72 1.53 964.09 960 9 28.7 EU-154 
0 757.34 10 75 0.80 1010.18 1007 7162. 0 EU-154 
0 795.68 62 84 2.37 1061.29 1056 13 36.0 
0 872.63 22 64 1. 51 1163. 85 1160 9 67.3 EU-154 
0 884.55 31 46 1.71 1179.73 1176 9 46.7 
0 997.47 29 32 2.12 1330.21 1326 9 49.0 
\} 1003.32 19 61 3.94 1338.('1 1334 12 94.3 
0 101)8.90 8 21 0.81 1345.44 1345 7123.0 
0 1173.24* 124 27 2.98 1564.42 1559 12 12.7 C0-60 
0 1229.16 5 4 1.52 1638.92 1637 5 73.2 

':i 0 1274.18 67 6 2.39 1698.90 1692 12 14.9 EU-154 
,.. 0 1332.53* 101 13 1.70 1776.62 177{} 13 12.6 C0-60 

0 1346.58 1 2 0.89 1795.35 1794 4138.5 
0 1350.32 I 4 0.92 1800.32 1798 6 99.~ 't 

0 1461. 12;.; 14 9 1.68 1947.90 1942 13 57.9 f(-40 

-· 
•"'\.., 

" 

D04-113 



VAX / VMS Peak Search Report Vl.7 Ge~erated 9-0CT-1990 13:06 : 48 

Configuration 
Analyses by 
c __ 3ra ple title 
eposition Date 

_ample date 
SaDlple ID 
SaD1ple type 
Di:tector narai: 
Elapsed live tirue: 
Start energ4 
Sens itivity 
Cr itical level 

Pk It Enerqy 

1 0 
2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 

10 0 
11 0 
12 0 
13 0 
14 0 
15 I) 

16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
~• ':> 0 
23 0 
24 0 
25 0 
26 0 
27 0 

36.98t 
43. 77 
59.32 
86.32 

122.75 
133.53 
187.66 
308.82 
512.37 
540.13 
661.37* 
694.34 
722.76 
757.34 
795.68 
872. 63 
884.55 
997.47 

1003,32 
1008.90 
1173 .24* 
1229.16 
1274.18 
1332.53* 
1346.58 
1350,32 
1461.12* 

oue.0: (USERJT8665. CIIF: 1 
F'EAK IJ16.0.Ell8/;CI~ IJl.3 
18665 61~-90 90- 4179-A-1 TK110B CORE 16 COMPOSITE 
28-SEP-1990 00:00:00 Dfpc3ition Period: 17-NOV-1 858 00:00:00 
28-SEP-1990 00:00:00 Acquisit ion date : 28-SEP-1990 14:35:39 
T8665 610-90 SST Sample quantity : 2.74600£- 02 G 
10 ML SCV SaDlple geometry : T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real time: 0 01:40:33.27 0.6¼ 

29.76 End energy 3074.55 
3.30 Gaussian 10.00 

t~o 

Area Bkgnd FUHM Channel Left P~ Cts/Sec %Err 

8537 
517 
513 
765 
757 
960 
72.4 
331 
264 
245 

413440 
69 
65 
10 
62 
rl'l 
..;..;. 

31 
29 
19 
8 

124 
5 

67 
101 

1 
4 

14 

26386 1. 55 
17897 2.13 
17234 1. 4,S 
20033 1. 58 
18178 1. 90 

49.63 
58.69 
79.43 

115. 44 
1,54.04 

22389 1.37 178.42 
28758 2.70 250.62 
13559 0.91 412.20 

7169 1.32 683.61 
4362 1.50 720.63 
3828 1.99 882.26 

132 2.53 926.21 
72 1.53 964.09 
75 0.80 1010.18 
84 2.37 1061.29 
64 1.51 1163.85 
46 1.71 1179.73 
32 2.12 1330.21 
61 3.94 1338.01 
21 0.81 1345.44 
27 2. 98 1564.42 
4 1.52 1638.92 
6 2.39 1698.90 

13 1.70 1776.62 
,, 0.89 1795.35 
4 0,92 1800.32 
9 1.68 liJ47.90 

47 
57 
78 

113 
1!,2 
176 
248 
410 
681 
718 
875 
922 
960 

1007 
1056 
1160 
1176 
1326 
1334 
1345 
1559 
1637 
1692 
1770 
1794 
1798 
1942 

7 1.42[+00 3.5 
5 8.62[-02 39.0 
5 8.55[-02 38.7 
6 1.27E~01 29.4 
5 1.26E-01 27.0 
6 1.60E-01 24.8 
6 1.21£-01 37.2 
6 5.52E-02 56.2 
6 4.40E-02 51.1 
6 4.09£-02 43.2 

15 6.89E+01 0.2 
11 1.15E-02 35.6 

9 1.08E-02 28.7 
7 1.59£- 03162.0 

13 1. 04E- 02 36. 0 
9 3.69E-03 67.3 
9 5.08E-03 46. 7 
9 4.84E-03 49.0 

12 3.22E-03 94.3 
7 1.29[-03123.0 

12 2.06E-02 12.7 
5 8.43E-04 73.2 

12 1.12£-02 14.9 
13 1.69E-02 12.6 
4 2.41£-04138.5 
6 6.94E-04 99.0 

13 2.35E-03 57.9 

00 .. 1-114 

fit 



, 

/"~ ,_, r1Q c/1.r ,,,,(,1,Jl,:,...,:i( ~ 
UAX/V~S Nuclide Identification Report U2.5 Generated 16-0CT-1990 13:53:16 

-·onf i gur at ion 
nalyses by 

~ample title 
Deposition Date 
S .; 111 le date 
Sa1p le ID 
Sa11ple type 
Detector naoie 
E\ Jpsed live ti~e: 
Energy tolerance: 
Errors propagated: 
Effici~nc4 typ~ : 
Abund~nce limit : 

"CA0:CUSERJAOC3$1 
PEAK V16.0 . PEAKEFF V2.2,ENBACK Vl.3 , NID/OEP V2.2 
T8665 610-90 90-4179-A-1 TK110B CORE 16 CO"POSITE 
28-SEP-1990 00:00:00 D~position Period: 17-NOV-1858 00:00:00 
28-SEP-1990 00:00:00 Acquisition date: 28-SEP-1990 14:35:39 
T8665 610- 90 SST Sample quantity ; 2.74600E-02 G 
10 ~L SCV Saaple geo1etry : T2SCV 
TRACK Detector geo1etry: T2SCV 
0 01:40:00.00 Elapsed r~al time: 0 01:40:33.27 3.6? 

1.20 Half life ratio 8.00 
No 
Eap i r i cal 

60.00 

Systematic Error 0,00 % 
Efficiencies at : Peak Energy 

Nucl ide Line Activity Report 

l·l uc l i d,:: Type; natural 
Uncorrected Decay Corr 1-Sig111a 

1'uc 1 i d1: Energ4 Area 7.Abn i.Eff uCi/G uCi/G ¾Error 
l{-4 0 i 'd,0, 83 14 10.67 1: :> .694E-01 8.040£-03 8.040E-03 57.90 

Nuc 1 i d~ T4p~ : f ission 
Uncorrected Decay Corr 1-Sigma 

•luc l i de Energ4 Area %Abn %EH uCi /G uCi/G 7.Error 
l-57 122.06 549 85.95* 2.694£+00 3.887E-03 3,893E-03 42.95 

136. 117 ----- ·· 10.33 2.545£+00 ------ Line Not Found ------
RU-1 66 511.86 264 20.401, 7.266E-01 2.920E-02 2.923E-02 51.07 

.S21. 9J 44 9. 9,, 5.984£-01 1.201£-02 1.202£-02 166.48 
1050.41 ------ 1.56 3.637E-01 ------ Line Not Found ------

CS- 134 563.2'i ------ 8.38 6.598£-01 ------ Line Not Found ------
569.32 ------ 15.40 6.527E-01 ------ Line Not Found ------
604. 71 62 97. 6th ,). 134£-01 1.697E-03 1.698£-03 118.31 
795.87 62 85.40 4.705E-01 2.51,8E-03 2.550E-03 36.01 
801.95 -·--·--- 8.73 4.670£-01 ------ Line Not Found ------

CS- 137 661.66 413440 85.20i 5. 623£-01 1.416E+01 1.41oE+01 0.16 
CE- 144 86.10 ------ 1.13 2.818£+00 ------ Line Not Found ------

133.54 960 11. 10i 2.577E+00 5,504E-02 5.513£-62 24.81 
EU- 154 123.07 549 40.42 2.694E+00 8.266£-03 8.267£-03 42.95 

247.93 345 6.84 1. 544£+00 5.358£-02 5.358£-62 62.13 
591.70 ------ 4.83 b,279£-01 ------ Line Not Found ------
692.40 139 1.69 5.371£- 01 2.508E-01 2.508£-01 20.26 
723 .30 64 19.98 5.155£-01 1. 021£-02 1. 021£-02 24.65 
756. 90 · 10 4.33 4.931£··01 7.316£-03 7.317£-03 162.03 
873.20 22 12.09 4.314£-01 6.970£-03 6.971£-03 67.33 
996.30 ------ 10.34 3.817£-01 ------ Line Not Found ------

1604.76 ------ 17.90 3.788£-01 ------ Line Not Found ------
1274.51 67 34.40* 3.052E-01 1.047E-02 1. 047E-e2 14.93 
1596.50 2 1.83 2.481E-01 5.420£-03 5.420£-03 194.37 

EU- 155 86.54 759 32.80 2.863E+00 1.325E-02 1.326£-02 29.68 
105.31 ------ 21.84i 2.834E+00 ------ Line Not Found ------

·- 241 59.54 513 35.90f 2.312E+00 1.014£-02 1. 014£-02 38.67 
I 

D04-115 
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Nuclid~ Lin~ ~ctivity R~port (continu~d) Page : 2 
Sample ID: T8665 610-90 SST Acquisition date 28-SEP-1990 14:35:39 

Nucl i dt"! Type: activation 
Uncorr~cted Decay Corr 1-Sigaa 

l~uc l i de Energ~ Area i.Abn %Eff uCi/G uCi/G 7.Error 
CO-60 1173.24 124 99.90 3.290E-01 6.180E-03 6. 181E-03 12.69 

1332.50 101 99.98i 2.931£-01 5.672£-03 5.674£-03 12.61 
ZR-95 724.20 64 44.10 5.155E-t1 4.624E-03 4,656E-03 24 . 65 

756.73 10 54.50* 4.931£-01 5.813E-04 5.853E-04 162.03 

D04-116 

.. 
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Post- NID Peak Search R~port Page : 3 
Sample ID: T866S 610-90 SST Acquisition date: 28-SEP-1990 14:35:39 

Lt Energy "rr.: a Bkgnd FWHrl Channtl!l left Pw %Err Fit NuclidE=s 

10 32.11* 12946 2872 1.22 43.14 40 15 1.5 7.33E+01 
u 33.531 13747 7987 2.06 45.04 40 15 1.9 
11) 36.56* 14163 14236 1.81 49.07 40 15 1.7 
0 46.01* 2117 45169 7.47 61.69 56 13 20.8 

/ 

0 55.90 353 20886 1.10 73.67 72 6 65.4 
0 59.32 513 17234 1.46 79.43 70 5 38.7 Arl-241 
0 64.37 74 16736 1.22 86.17 85 5261.7 
0 74. 75·1 283 16737 1.40 100. 02 98 5 69.0 
e 86.32t. 759 20033 1.58 115. 44 113 6 29.7 EU-155 
0 117. 25 114 17900 1.27 156.71 155 5175.6 
0 122.19 549 21958 1.77 163.29 162 6 42.9 C0-57 

EU-154 
0 126. 118 207 21938 2.17 169.01 167 6114 .0 
0 133.53 960 22389 1.37 178.42 176 6 24.8 CE-144 
I} 140.31 251 18370 1.43 187.47 186 5 81.0 
0 150.91 102 18270 1.10 201.60 198 5199.7 
0 156.45 298 21573 1.89 208.99 207 6 78.5 
0 161.10 437 17789 0.95 215.19 213 5 46.1 

10 187.31 8336 35145 14.55 250.15 246 29 3.9 1.04E+01 
10 191.00 2970 83559 6.26 255.67 246 29 23.4 
0 208.21 701 25573 4.07 278.03 276 6 36.4 
0 212.31 269 24714 1. 71 283.49 282 6 93.1 
0 216.29 412 23746 1. 61 288.80 287 6 59.5 
0 222.33 422 22564 2. 811 296.85 294 6 56.4 
e 227.38 383 21397 1. 97 303.59 301 6 60.9 
0 232.t4 510 20481 3.04 309.80 307 6 44.7 
0 237.57* 317 19758 0.98 317.19 315 6 70.3 

~ ... 0 243.19 316 18963 2.60 324.67 323 6 69.3 
0 248.72 345 18189 2.67 332.05 330 6 62.1 EU-154 - 0 254.78 162 17676 0.82 340.14 338 6130.1 
0 276.68 164 15422 1.02 369.33 367 6120.7 • 294.23 356 14354 2.81 392.75 390 6 53.6 
0 300.82 331 13559 0.91 412.20 410 6 56.2 
0 313.16 327 15646 1.35 417.99 415 7 64.2 
0 319.87 328 15710 1.25 1,26.93 424 7 63.6 
0 336.98 312 13024 2. ,,3 449.76 447 6 58.3 
0 348.47 186 10883 1.64 465.07 464 5 84.6 
e 369.19 208 15431 ., 'l 'l .... , .. 492.71 490 7 71.7 
0 376.35 64 13507 1.91 502.25 501 6286.0 
0 400.61 95 14443 1.86 534.60 532 6200.7 
0 417.97 412 18004 2.36 557.75 555 7 54.4 
0 421.36 128 13107 1.43 562.27 562 5134.9 
e 428 .11 175 13576 1.83 571.28 569 5100 .2 
0 448.97 126 21631 1.15 599.09 597 7193.8 
0 '162.37 180 16420 1.70 616.95 616 5107 .3 
0 478.46 186 16040 1.31 627.74 626 5102.3 
0 473.91 754 17361 2.95 632.33 630 6 28.0 
0 494.92 263 8757 2.74 660.35 658 6 57.2 
0 499.73 184 9629 0.92 666.76 663 7 90.4 
0 512.37 264 7169 1.32 683.61 681 6 51.1 RU-106 
e 518 • .30 102 6489 1.95 691.53 689 6126.4 

00 -:,...117 
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Post-MID PQak Search R~port (continued) Page : 4 
. 

Sa~ple ID: T8665 610-90 SST Acquisition date : 28-SEP-1990 14:35:39 

t Energy ~rea Bkgnd FWHl'I Channel L~ft Pw %Err Fit Nucl ides 

0 527.67 152 5705 2.30 704.01 701 6 78.9 
0 539.39 149 5127 1.37 719.64 718 7 80.2 
0 550.98 251 3321 2.74 735.10 733 6 37.3 
0 559.05:t 59 2991 1.55 745.85 744 6148.8 
0 605.64 62 2127 0.86 807.96 806 6118 .3 CS-134 
0 620.97 44 2105 2.01 828.41 827 6166.5 RU-106 
0 661.37* 413440 3828 1.99 882.26 875 15 0.2 CS-137 
0 693.07 139 117 3.63 924.51 918 15 20.3 EU-154 
6 721.06 6 39 1.13 961.82 960 9191.9 4.98E+00 
6 723.09 64 56 1.81 964.52 960 9 ·24. 7 EU-154 

ZR-95 
7 729.30 11 27 1.25 972.81 971 10 71.8 2.33E+00 
7 733. 03 8 45 1.25 977.78 971 10133.8 
0 737.70 10 76 0.99 984.00 981 8156.6 
0 748.41 14 51 2.79 998.28 995 7 95.0 

0 0 757.34 10 75 0.80 1010.18 1007 7162.0 ZR-95 
EU-154 

0 762.48 17 89 5.47 1017.04 1013 10118.2 
0 769.98 27 66 2.64 1027. 03 1023 9 61.4 
0 778.62 12 62 1.96 1038.54 1034 9110.8 

.-... e 795.68 62 84 2 .37 1061. 29 1056 13 36.0 CS-134 
0 804.07 11 30 1.53 1072.47 1070 5 79.8 
0 809.20 22 70 6.04 1079.30 1075 11 83. 9 
0 829.58 15 40 1.29 1106.47 1103 6 76.3 
0 840.53 10 38 0.91 1121.07 1119 7113.7 
0 860.42 7 42 2.16 1147.57 1144 7162.0 
0 872.63 "l "l 64 1. 51 1163.85 1160 9 67.3 EU-154 '-"-
0 884.55 

~ 
31 46 1.71 1179.73 1176 9 46.7 

0 895.82 15 82 5.36 1194.75 1186 15146.3 
0 912.01 18 34 4.39 1216.32 1212 8 66.2 
0 922.70 27 71 7.14 1230.57 1223 17 88.7 
0 936.29 44 50 7.63 1248.69 1243 15 47.1 
0 946.32 7 19 1.28 1262.05 1260 5115.0 
0 960.39 9 26 0.94 1280.80 1277 7106. 3 
0 972.90 27 30 3.92 1297.47 1293 10 49. 7 
0 983.21 9 29 2.49 1311.22 1309 8118.6 
0 1003.01 30 47 4.06 1337.60 1335 11 54. 2 
0 1000.90 8 21 0.81 1345.44 1345 7123.0 
0 1028 .10 3 31 0.58 1371.03 1365 10394.4 
0 1039.1'1 17 37 6.55 1385.68 1379 15 94.1 
0 1090.17 8 23 1.87 1453.73 1450 9133.9 
0 1097.29 6 15 1.16 1463.23 1459 8147.7 
0 1101. 91 13 8 2.16 1469.38 1466 8 62.0 
0 1112.87 10 29 2.43 1483.99 1479 9103.2 
0 1130.25 10 42 10.86 1507.14 1498 19142.1 
0 1154.19 27 10 4.69 1539.04 1531 14 41.4 
e 1173.241 124 27 2.98 1564.42 1559 12 12.7 C0-60 
0 1181.00 ., 9 1.31 1574.75 1573 6279.5 .. 
0 1190.75 8 11 2.24 1587.75 1582 11100.3 
ij 1229.16 C' 4 1.52 1638.92 1637 5 73.2 .J 

a 1234.16 3 5 1.24 1645.58 1643 6144.5 
I 

[)04=118 



·. 
P03t-NID Peak Search Report (continued) Page ; 5 ~ 

Sample IO: T8665 610-90 SST Acquisition date; 28-SEP-1990 14:35:39 

.t Energy Area Bkgnd FYHrl Channel Left Pw %Err Fit Hue l ides 

e 1238.75 9 2 3.17 1651.70 1648 8 59.8 
0 1248.39 6 s 2.96 1664.54 1660 8 87.9 
0 1274.18 67 6 2.39 1698.90 1692 12 14.9 EU-154 
9 1323.29 13 11 3.89 1764.31 1758 12 65.6 
0 1332.53* 101 13 1.70 1776.62 1770 13 12.6 C0-60 
0 1346.58 1 2 0.89 1795.35 1794 4138.5 
0 1350.32 4 4 e.92 1aee.32 1798 6 99.0 
7 1369.24 5 4 1.82 1813.54 1809 14 72.4 2.56E-01 
7 1365.09 4 4 1.82 1819.99 1809 14 82.5 
0 14H.15 u 0 4.11 1866.70 1863 10 49.3 
0 1406.20 2 4 1.14 1874.75 1873 6174.3 
e 1461.12* 14 9 1.68 1947.90 1942 13 57.9 K-40 
0 1489.64 3 6 4.65 1985.90 1979 10119.8 
0 1494.83 5 0 1.50 1992.80 1989 9 77 .8 
0 1561.~5 2 4 1.06 2081.53 2079 7212.6 
0 1565.93 1 4 0.68 2087.50 2085 5259.4 
0 1591.55 3 5 0.87 2121.62 2117 8145.0 
G 1596.57 2 3 1.20 2128.31 2124 6194.4 EU-154 
e 1691. 71 4 0 2.25 2255.00 2252 6 72.9 
0 1712.38 ,, 3 0.66 2282.51 2280 8154.5 .. 
0 1725.32 4 0 e.93 2299.75 2296 7 50.0 
0 1731.54 5 3 0.70 2308.03 2304 9 70.0 
0 1750.79 6 0 1.73 2333.67 2329 9 49.8 
0 1757.68 6 0 0.93 2342.83 2339 9 40.0 
0 1821.8t 19 0 1&.30 2428.21 2415 28 43.4 
0 1838.51 11 0 6.H 2450.45 2443 17 30.2 
0 2070.66 2 1 3.37 2759.50 2758 7183.4 

... e 2075.20 2 2 6.81 27.SS.54 2764 5108.9 
0 2179.23 6 0 1. 1,1 2904.00 2898 13 40.8 

D04-119 
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VAX/VMS Peak Search Report Vl.7 Generated 16-0CT-1990 13:52:59 

)nfiguration t,CA0:tUSERlADC3$1 
na lyses b\/ PEAK V16.0,ENBACK Vl.3 

Sample title 18665 610-90 90-4179-A-1 TK110B CORE 16 cor,POSITE 
Depositiori Dale 28-SEP-1990 00:00:00 Deposition Period: 17-NOV-1058 00:e0:00 
Sample date 28-SEP-1990 00:00:00 Acquisition date : 28-SEP-1990 14:35:39 
Saap le ID 18665 610-90 SST Sap le quantity . 2.74600£-02 G . 
Sap 1€: type 10 l\l SCV Sa11p le geo•etry . T2SCV . 
Detector naae TRACK Detector geo1etry: T2SCV 
Elapsed live ti~e: 0 01:40:00.00 Elapsed real ti •e: 0 01:40:33.27 0.6% 
Start energy . 22.26 End energy 3074.55 . 
Sensitivity 1.70 Gaussian 10.00 
Critical hvel No 

Pk It Energy Area B~gnd FWHr, Chann..:l left Pw Cts/Sec %Err Fit 

1 10 32.11* 12946 2872 1.22 43.14 40 15 2.16E+00 1.5 7 .33E+01 
'l 10 33.531 13747 7987 2.06 45.04 40 15 2.29E+00 1.9 .. 
3 10 36.56* 14163 14236 1.81 49.07 40 15 2.36£+00 1.7 ~· 4 0 46.01~ 2117 45169 7.47 61.69 56 13 3.53E-01 20.8 
5 0 55.00 353 20886 1.18 73.67 72 6 5.89E-02 65.4 
6 e 59.32 513 17234 1.',6 79.43 78 5 8.SSE-02 38.7 
7 0 64.37 74 16736 1.22 86.17 85 5 1.24E-02261.7 
8 0 74.751 283 16737 1.40 100.02 98 5 4.71E-02 69.0 
9 0 8.S.32:t: 759 20033 1.58 115.44 113 6 1.26E-01 29.7 

1t 0 117 .25 114 179H 1.27 156.71 155 5 1.90E-02175.6 
11 0 122 .19 549 21958 1.77 163.29 162 6 9.15E-02 42.9 
12 0 126.48 207 21938 2.17 169.01 167 6 3.46E-02114.0 
13 0 133.53 960 22389 1.37 178.42 176 6 1.60E-01 24.8 
14 0 140.31 251 18370 1.',3 187.47 186 5 4.18E-02 01.0 
15 0 150. 91 102 18270 1.10 201.60 198 5 1.70E-02199.7 
16 0 156.45 298 21573 1.89 208.99 207 6 4.96E-02 78.5 
17 0 161.10 437 17789 0.95 215.19 213 5 7.28E-02 46.1 
18 10 187.31 8336 351-45 14.55 250.15 246 29 1.39E+00 3.9 1.04£+01 
19 1t 191.00 2970 83559 6.26 255,07 246 29 4.95E-01 23.4 
20 0 208.21 701 25573 4.07 278.03 276 6 1.17E-01 36,4 
21 0 212.31 269 24714 1.71 283.49 282 6 4.48E-02 93.1 

,, 22 0 216.29 412 23746 1.61 288.80 287 6 6,87E-02 59.5 
23 0 222.33 422 22564 2.84 296.85 294 6 7.04E-02 56.4 
24 0 227.38 383 21397 1.97 303.59 301 6 6.39E-02 60.9 
25 0 232.04 510 201,81 3.04 309.80 307 6 8.50E-02 44.7 
26 0 237.57x 317 19758 0.98 317.19 315 6 5.28E-02 70.3 
27 0 243.19 316 18963 2.60 324.67 323 6 5.26E-02 69.3 
28 0 248.72 345 18189 2.67 332.05 330 6 5.75£-02 62.1 
29 0 25'i.78 162 17676 0.82 340.14 338 6 2.70E-02130.1 
30 • 276.68 164 15422 1.02 369.33 367 6 2.73E-02120.7 
31 0 294,23 356 14354 2.81 392.75 390 6 5.93(-02 53.6 
32 0 308.82 331 13559 0.91 412.20 410 6 5.52E-02 56.2 
33 0 313.16 327 15646 1.35 417.99 415 7 5.44E-02 64.2 
34 i 319.87 328 15710 1.25 426.93 424 7 5.46E-02 63.6 
35 0 336.98 312 13024 2.43 449.76 447 6 5.20E-02 58.3 
36 0 348.47 186 10883 1.64 465,07 464 5 3.09E-02 84.6 

I 

37 e 369.19 288 15431 2.22 492.71 490 7 4.81E-02 71.7 
38 0 376.35 64 13507 1.91 502.25 501 6 1.07£-02286.0 
39 0 400.61 95 14443 1.86 534.60 532 6 1.58E-02200.7 

14i 0 417.97 412 18004 2.36 557.75 555 7 6.87E-02 54.4 

004~120 
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Peak Sedrch Report (continued) Page : 2 

. 
Sample ID : T8665 610-90 SST Acquisition date 28-SEP-1990 14:35:39 

Pk It EMrgy Ar~a Bk gnd FIJH,t Channel Left Pw Cts/Sec i.Err Fit 

H 0 421.36 128 13107 1.43 562.27 562 5 2.14E-02134.9 
42 e 428 .11 175 13576 1.83 571.28 569 5 2.92£-02100.2 
~3 0 448.97 126 21631 1.15 599.09 597 7 2.UE-02193.8 
44 0 462.37 180 16420 1.76 616.95 616 5 3.00£-02107.3 
45 0 ~70.46 186 16040 1.31 627.74 626 5 3.UE-02102.3 
46 e ,,73.91 754 17361 2.95 632.33 630 6 1.26E-01 28.0 
1,,7 0 494.92 263 8757 2.74 660.35 658 6 4.3BE-02 57.2 
48 0 499.73 184 9629 0.92 666.76 663 7 3.06£-02 90.4 
49 0 512.37 264 7169 1.32 683.61 681 6 4.40E-02 51.1 
se 0 518.30 102 6489 1.95 691.53 689 6 1.69£-02126.4 
51 0 527.67 152 5705 2.30 70/i. &1 701 6 2.54E-02 78.9 
52 0 539.39 149 5127 1.37 719.64 718 7 2.48£-02 80.2 
53 e 550.98 251 3321 2.74 735.10 733 6 4.19E;..02 37.3 
54 0 559.05t 59 2991 1.55 745.85 744 6 9.76E-03148.8 
55 • 605.64 62 2127 0.86 807.96 806 6 1.03E-02118.3 
56 0 626.97 44 2105 2.01 828.41 827 6 7.2SE-03166.5 
57 0 661.37:£ 413440 3828 1.99 882.26 875 15 6.89E+61 0.2 
58 e 693.07 139 117 3.63 924.51 918 15 2.31£-02 20.3 
59 6 721.06 6 39 1.13 961.82 960 9 1.04£-03191.9 4.98£+00 
60 6 723.09 64 56 1.81 964.52 960 9 1.07E-02 24.7 
61 7 729.30 11 27 1.25 972.81 971 10 1.81£-03 71.8 2.33E+00 
62 7 733.03 8 45 1.25 977. 78 971 10 1.31E-03133.8 
63 0 737.70 10 76 0.99 984. ee 981 8 1.59£-03156.6 
64 0 748.H 14 51 2.79 998.28 995 7 2.32E-03 95.0 
65 0 757.34 10 75 0.80 1010.18 1007 7 1.59£-03162.0 
66 e 762.48 17 89 5.47 1017.04 1013 10 2.78£-03118.2 
67 i 769.98 27 66 2.64 1027.03 1023 9 4.46E-03 61.4 
68 0 778.62 12 62 1.96 1038.54 1034 9 2.04E-03118.8 
69 & 795.68 62 84 2.37 1061.29 1056 13 1.04E-02 36.0 
70 0 804.07 11 30 1.53 1072.47 1070 5 1. 90E-03 79 .8 
71 0 809.20 22 70 6.04 1079.30 1075 11 3.58£-03 83.9 - 72 0 829.58 15 40 1. 29 1106. 47 1103 6 2.48E-03 76.3 
73 0 840.53 10 38 0.91 1121.07 1119 7 1.72E-03113.7 
74 0 860.42 7 42 2.16 1147.57 1144 7 1. 17E-03162. 0 
75 0 872.63 22 64 1.51 1163.85 1160 9 3.69E-03 67.3 
76 0 884.55 31 46 1.71 1179.73 1176 9 5.08E-03 46.7 
77 0 895.82 15 82 5.36 1194.75 1186 15 2.49£-03146.3 
78 0 912. 01 18 34 4.39 1216.32 1212 8 3.02E-03 66.2 
79 0 922.70 27 71 7.14 1230.57 1223 17 4.55E-03 88.7 
80 0 936.29 44 50 7.63 1248.69 1243 15 7.34£-03 47.1 
81 0 946.32 7 19 1.28 1262.05 1260 5 1.10E-0311S.0 
82 0 960.39 9 26 0.94 1280.80 1277 7 1.49E-03106.3 
83 0 972.90 27 30 3.92 1297.47 1293 10 4.44E-03 49.7 
84 0 983.21 9 29 2.49 1311.22 1309 8 1.50£-03118.6 
85 0 1003.01 30 47 4.06 1337.60 1335 11 5.02E-03 54.2 
86 0 1U8. 90 8 21 0.81 1345.44 1345 7 1.29£-03123.0 
87 0 1028 .10 3 31 0.58 1371.03 1365 10 4.41£-04394.'i 
88 0 1039. 10 17 37 6.55 1385.68 1379 15 2.81E-03 94.1 
89 0 1090.17 8 23 1.87 1453. 73 1450 9 1.25£-03133.9 
90 0 1097.29 6 15 1. 16 1463.23 1459 8 1. t6E-03147. 7 
91 0 1101.91 13 8 2.16 1469.38 1466 8 2.17E-03 62.0 
92 0 1112.87 10 29 2.43 1483.99 1479 9 1.65£-03103.2 
93 0 1130. 25 10 42 10.86 1507.14 1498 19 1.61£-03142.1 
94 0 1154.19 27 10 4.69 1539.04 1531 14 4.46£-03 41. 4 

004-.:.1z1 



~ . • P~ak Search R~port (continued) Page: 3 
Sdmple ID : T8665 610-90 SST Acquisition date 28-SEP-1990 14;35;39 

F'k It Energy Area Bkgnd FWHrl Channel Left Pw Cts/Sec %Err Fit 

95 0 1173.24* 124 27 2.98 1564.42 1559 12 2.06E-02 12.7 
96 • 1181. 00 2 9 1.31 1574.75 1573 6 3.33E-04279.S 
97 0 1190. 75 8 11 2.24 1587.75 1582 11 1.33E-03100.3 
98 0 1229.16 5 4 1.52 1638.92 1637 5 8.43E-64 73.2 
99 0 123',.16 3 5 1.24 1645.58 1643 6 5.35E-04144.5 

100 0 1238.75 9 'l 3.17 1651.70 1648 8 1.5SE-&3 59.8 ' 101 0 1248.39 6 5 2.96 1664.54 1660 8 9.85E-04 87.9 
102 0 1274.18 67 6 2.39 1698.90 1692 12 1. 12E-02 14. 9 
103 e 1323.29 13 11 3.80 1764.31 1758 12 2. llE-03 65.6 
104 e 1332.531 101 13 1.70 1776.62 1770 13 1.69E-02 12.6 
105 0 1346.58 1 'l 0.89 1795.35 1794 4 2.41E-04138.5 .. 
106 0 1350.32 4 4 0.92 1800.32 1798 6 6,94E-04 99.0 
107 7 1360.24 s 4 1.82 1813.54 1809 14 7.66E-04 72.4 2.56E-01 
108 7 1365.09 4 4 1.82 1819.99 1809 14 6.72E-04 82.5 
109 0 1400.15 10 0 4 .11 186 6. 7 0 1863 10 1.67E-03 40.3 
110 0 1406.20 2 4 1.14 1874.75 1873 6 3.70E-04174.3 
111 0 1461.12* 14 9 1.68 1947 .90 1942 13 2.35E-03 57.9 
112 0 1489.64 3 6 4.65 1985.90 1979 10 5.43£-04119.8 
113 0 1494.83 5 0 1.50 1992.80 1989 9 8.33E-04 77 .8 
114 e 1561. 45 2 4 1.06 2081.53 2079 7 3.06E-04212.6 
115 0 1565.?3 1 4 0.68 2087.56 2085 5 2.00£-04259.4 
116 0 1591.55 3 5 0.87 2121.62 2117 8 5.14E-04145.0 
117 0 1596.57 2 3 1.20 2128.31 2124 6 2.50E-04194.4 

18 0 1691.71 4 0 2.25 2255.00 2252 6 6.67E-04 72.9 
.19 e 1712.38 ., 3 0.66 2202.51 2280 8 3.89E-04154.5 ' 120 0 1725.32 4 0 0.93 2299.75 2296 7 6.67E-04 50,0 

121 0 1731. 54 5 3 0.70 2308.03 2304 9 8.61E-04 70.0 
1"".I 0 1750.79 6 0 1. 73 2333.67 2329 9 1.HE-03 40.8 .... 
123 0 1757.68 6 0 0.93 2342.83 2339 9 1.00E-03 40.8 
124 0 1821. 80 19 0 10.30 2428.21 2415 28 3.17E-03 43.4 
125 0 1838.51 11 0 6.00 2450.45 2443 17 1.83E-03 30.2 
126 0 2070.66 2 1 3.37 2759.50 2758 7 3.89E-04183.4 
127 0 2075.20 2 ·- - 2- - 0-r81 2765.54 2764 5 3.61E-04108.9 
128 0 2179.23 6 0 1.41 2904.00 2898 13 1.00E-03 40.8 
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VAX / VMS Nuclide Identification R~port V~.5 Generati::d 9-0CT-1990 13 :87:46 

Configuration 
Analyses by 
Sa11pli:: titli:: 
1epos it ion Date 
; a111ple dati:: 
Sanip li:: IO 
Sawpli:: t1Jpe 
Detector na~e 
Elapsi::d live ti~e: 
Energy tolerance : 
Errors propagated: 
Efficiincy typi:: 
Abundanc-:: limit 

DUB~:[USERJT8667.CNF: 2 
PEAK V16.0,PE~KEFF V2.2,ENBACK Vl.3 , NID/DEP V2.2,UTMEAN Vl 
T8667 611-90 90- ~17 9- A-2 TKllOB CORE 16 COMPOSITE SST 
l-OCT-1990 00:00 : 00 Deposit ion Period: 17-HOV-1858 00:00:00 
1-0CT-1990 00:00:00 Ac qu is i t ion dJt~ : l - OCT-1990 07:29:30 
18667 611-90 SST Sample quantity 2.76300E-02 G 
10 ML SCV Sample geo~etry T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed r~al time: 0 01:40:36.12 0.6% 

1.00 Half l ife ratio 8.00 
No 
E nip i r i cal 

7'4.00 

Systematic Error 0.00 7. 
Efficii::ncies at P~ak Energy 
WTM error li~it 3.00 

Nucl i de Line Activity Report 

Nuclide Type: activation 
Uncorr ,~cted Decay Carr 1-Sigrua 

tJ uc l i di:: Eni:r ow i.Abn :~Eff uCi / G uCi/G 7.Error Status 
~ ,?'511.00 180.00 7.289E-01 8.001E-03 8.003E- 03 27.52 OK 

1''7 ' ""3 99. 94'f. 3.0::i2E- 01 1.457E-02 l. 458E -02 11.04 Of( / F'/ ..,- .:. -,.,J 

Final Mi::an for 2 Val id Pi:: ak s = 1.229E-02+/ - 1. 299E- 03 ( 10.577.) 

. C0- 60/ 1173.2!, 99.90 3.290E-01 3.261E-01 3.261E- 01 1. 35 01( 
1332.50 99.98* 2.930E- 01 3.165E-01 3.166E-01 1.38 QI( 

Final i'\i::an for 2 1J al i d F'eak ;; = 3.213E-01+/ - 3.101E- 03 - < 0.96¼) 

~U-152 / 121. 78 28.42 2. t,90E +00 8.04iE-02 8.041£-02 9.08 << WTM Reji::ct 
24.;_ 70 7.49 1. 5t.9E +00 0.000E+00 0.000E+00 0.00 Absi::nt 
344.28 26.58 1. 102E+00 l. 200E-02 1.200E-02 98. 4·9 OK 
778. 9~. 12.96 4.801E-01 0.000E+00 11.000£+00 0.00 Absent 
964.13 14.47 3.936E-01 2.330E-02 2.331E-02 50.93 Of{ 

1085.91 9.91 3.529E-01 0.000E+00 0.000£+00 0.00 Absent 
1112.12 13.54 3. 454E-01 7.285'£-02 7.289E-02 28.84 OK 
1408.01 20.87* ~.787E- 01 l. 740E-02 1.740E-02 18.28 << WTM Re j ect 

Fina l M;;:an for 3 1) al id Pi:: ak s = 2.520[-02+/- 7.779E-03 

Nuc li de Type : fission 
Uncorrected D-~c ay Corr 1-S i gnia 

~ Energy 7.Abn 7.Ef f uCi/G uCi / G 7.Error Status 
122.06 85.951: 2.690E+OO 2.659E-02 2.661E-02 9.08 ~ ~ / 136.47 10.33 2.545E+00 0.000E+00 0.000E+00 0.00 Absent 

:st,-.. 

Fina l Mean for 1 Valid Peaks = 2.661E-02+/- 2.417E-03 ( 9.08%) 

CS -1 34 ✓ 563. 24 8.38 6.598(- 01 0.000E+00 0.000E+00 0.00 Abs~nt 
569.32 15.40 6.527E-01 0.000£+00 0.000£+00 0.00 Absent 
604.71 97.6/Jf. 6.144£-01 1.033E-02 1. 033£-02 27 . 08 Of( 

D04-123 

., jJ . 



NUCL1at Lint HCt1v1ty K~port ,cont1nu~a, rage ; i 
Sample lD: T8667 611-90 SST Acquisition date 1-0CT-1990 07:29·:30 

~uclide Type: fission 
Uncorrectd D,::c ay Corr 1-Sigrua 

,luc l i de EnerQu 7.Abn ;~Eff llC i / G t1Ci/G 7.Error Status 
795.87 85.40 4.708E-01 1. 328[-02 L328E-02 17.35 OK 
801.95 8.73 4.670E-01 0.000E+00 0.000£+00 0.00 Absent 

Final i,e an for ., Valid Peaks = 1. 209E-02+/- 1. 779E-03 ( 14.71¼) .;. 

CS-137 / 661.66 85.20* 5.623E-01 1.428£+01 1.428£+01 0.16 OK 

Final i,e an for 1 Valid Peaks = 1.428E+01+/- 2.264£-02 ( 0.167.) 

~J 80.10 1.13 2.818(+00 1L000E+00 0.000E+00 0.00 Absent 
133.54 11.10* 2.581E+00 1. 268(-01 1.269(-01 12.51 -G¼t-

Fina l Mean 
I 

for 1 Valid f'e ak s = 1.269(-01+/- 1.588E-02 ( 12.517.) 

EU-154 / 123.07 40.42 2.69()(+00 5.654[-02 5.654(-02 9,08 m, 
247.93 6.84 1.549E+00 0.000E+00 0.000E+00 0.00 Absent 
591. 70 4.83 6.279(-01 0.000E+00 0.000E+00 0.00 Absent 
692.40 1.69 5.376£-<)1 0.000(+00 0.000£+00 0.00 Absent 
723.30 19.98 5.158[-01 5.373E-..;2 5.373[-02 17.90 m: 
756.90 4.33 4,934E-01 0.000£+00 0.000E+00 0.00 Absent 
873.20 12.09 4.313E-01 4.802E-02 4.802E-02 24.85 m: 
996. 30 10.34 3.815£-01 5.582(-02 5.583E-02 311.60 OK 

1004.76 17.90 3.788(-01 4.601[-02 4.601(-02 20.52 m: 
1274.51 34.40* 3.052E-01 4.234E-02 4. 234E-02 11.04 Of( 
1596.50 1.83 2.481E-01 0.000[+00 0.000E+00 0.00 Absent 

Final Mi::an for 6 Validh:aks = 4.909E-02t/- 2.945E-03 ( 6.007.) 

AM-241 A9.54 35.90i 2.309E+00 2.475[-02 2.475E-02 19.18 OK 

- Final Mean for 1 Valid Pi:ats = 2.475£-02+/- 4.749E-03 ( 19.187.) 

~l:. .. c l i di: T4pe: ACT! VA TI 011 
Uncorr-.:cti::d Di::eay Corr 1-Sigma 

rluc l i de Eno:rgy ;{Abn ¼Eff uCi/G uCi/G :~Error Status 
GD- 153 I 97.43 27.60;: 2.870E+00 6.387E-02 6.394E-02 8.68 m: ✓ 

li,3.18 19.60 2.845E+i,O 8. 1',?E-02 8.156£-02 10.73 01{ 

Final Mean for 2 Valid P~aks = 6.899E-02+/- 4.687E-03 ( 6.79%) 



Post-NIO Peak ~iarcn Keport rage ; .) 

Sample ID: T8667 611-90 SST Acquisition date : 1-0CT-1990 07:29:30 

It Eni::rgy Ari:: d e,r. gnd FWHM Channo::\ L>::ft Pw 7.Err Fit Nuclidi::s 

I 36.57 9127 18382 1. 47 49.09 47 13 2.4 3.77E+01 't 
I 40.97 6804 43651 2.46 54.96 47 13 6.3 't 

0 46,96i 2174 28894 2.73 62.94 60 7 13.1 
0 59.25 1258 22947 1.73 79,34 77 6 19.2 Al'l-241 
0 74.84i 614 21976 1.85 100.14 98 6 38.5 
0 86.27 1476 22046 1.85 115. 38 113 6 16.1 
0 97 .12 3104 25172 1.82 129.86 127 7 8.7 G0-153 
0 103 .42 . 2786 29088 1.81 138.26 135 8 10.7 GD-153 
0 (112.46 357 22130 0.99 150.32 148 6 66.2 
0 122.60 3771 34928 1.85 163.84 160 9 9.1 C0-57 

EU-154 
0 133,08 2228 27285 1.79 177. 82 175 7 12.5 CE-144 
0 r190.65 16460 131277 13.69 254.61 241 30 6.5 
O . 344.42 215 16179 1. 30 459.68 457 7 98.5 EU - 152 
0 474.64 975 17455 2.03 633.31 631 6 21.6 
0 510.77=t 644 10140 3.42 681. 48 678 8 27.5 NA-22 
0 604.63 380 3360 1.75 806.62 803 8 27.1 CS-134 
0~622.37 299 3099 2.24 830.27 827 8 32.8 
0 661. 27:t 419663 5012 2.02 882.13 875 15 0.2 CS-137 
0 722.70 340 792 1.81/ 964.00 957 14 18.0 EU-154 
;} 795.23 327 731 2.15 1060.69 1056 12 17.4 CS- 134 
0?839.5~ 57 433 2.21 1119,71 1117 7 64.2 
4 .870.3~ 47 252 1.59 1160.77 1159 10 50.0 3,40E+00 
4 872. 96 154 461 1.66 1164.28 1159 10 24.8 EU-154 

- 0 963.5lh 81 514 2.20 1284.95 1281 8 50.9 EU-152 
0 996.89 135 549 3.53 1329.45 1325 10 34.6 EU-154 
0 1004.77 191 442 1.80 1339.94 1337 8 20.5 EU-154 
0 1111.84 209 621 4.48 1482.61 1477 14 28.8 EU-152 
0 1173.10* 6573 255 2.40 1564.23 1559 13 1. 3 C0-60 
0 1274.42 273 109 2.80 1699.21 1692 17 11.0 EU-154 

NA-22 
0 1332.66* 5689 95 2.47 1776.79 1769 15 1.4 C0-60 
0 1407.69 62 14 2.81 1876.74 1869 13 18.3 
0 1442.23 5 8 1.00 1922.75 1920 6112.5 - 0 1568.31 9 4 1.09 2090.67 2087 8 59.8 
0 1597.80 15 17 2.17 2129.94 2124 14 62.8 

,J' 0 2157.44 .--- r 1 1.27 2875.00 2873 5121.2 
e 2161.67 a. 0 1.44 2880.63 2878 6 48.0 
0 2511.98 1 ~·· 10 3.14 3346.78 3339 14 74.7 ..J : 

_ __, 
_/ 
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VAX/VMS Peak Search Report V1.7 Generated 9- 0CT-1990 13:07:28 

Configuration 
Analyses by 
\arJpl>:! title 
;eposition Date 
Sample date 
Sao1pl1:: ID 
Safllple type 
Detector name 
Elapsed live tirue: 
Start energy : 
Sensitivity 
Critical level 

F'k It Energy 

1 4 36.57 
2 4 40.97 
3 0 46.96* 
4 0 59.25 
5 \) 
6 0 
7 0 
8 0 
9 0 

10 0 
11 0 
12 0 
13 0 
14 0 
15 1) 

I 16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 4 
23 4 

74.84* 
86.27 
97.12 

103.42 
112.46 
122.60 
133.08 
190.65 
344.42 
474 . 64 
510 . 77* 
604 . 63 
622 . 37 

7:!~.70 
795 . 23 
839.52 
870.32 
872. 96 

24 0 963.50:o: 
25 0 996.89 
26 0 1004.77 
27 0 1111.84 
28 0 1173.10:t 
29 0 1274.42 
30 0 1332.66:t 
31 0 1407.6 '1 
32 0 1442.23 
33 0 1568.31 
34 0 
35 0 
36 0 
37 0 

1597.:30 
2157.44 
2161. 67 
2511. 98 

OUB0:[USERJT8667.CNF:2 
PEAK V16.0.ENBACK Vl.3 
T8667 611-90 90-4179-A-2 TK110E CORE 16 
1-0CT-1990 00:00:00 Deposition Period: 
1-0Cl-1990 00:00:00 Acquisition date: 

COMPOSITE SST 
17-NOV-1858 00:00:00 
1-0CT-1990 07:29:30 
2.76300E-02 G T8667 611-90 SST Sa~ple quantity : 

10 Ml SCV Saruple geometry : T2SCV 
TRACK Detector geoietry: T2SCV 

0 01:40:36.12 0.6i. 
3074.55 

0 01:40:00.00 Elapsed real time: 
29.76 End energy 
3.30 Gaussian 10.00 

Uo 

Area Bkgnd FUHM Chann~l Left Pw Cts/Sec %Err Fit 

9127 
6804 
2174 
1258 
614 

1476 
3104 
2786 

3771 

18382 1.47 
43651 2.46 
28894 2.73 
2294 7 1. 73 
21976 1. 85 
22046 1.85 
25172 1.E:2 
29688 1.81 
22130 0.99 
24928 1.85 

49.09 
54.96 
62.94 
79.34 

100.14 
115. 38 
129.86 
138.26 
150.32 
163.84 

47 
47 
60 
77 
98 

113 
127 
135 
148 
160 

2228 27285 1.1/9 177.82 175 
16460 131277 13.69 254.61 241 

215 16179 1.30 459.68 457 
975 17455 2.03 633.31 631 
644 10140 3.42 681.48 678 
380 3360 1.75 806.62 803 
299 3099 2.24 830.27 827 

419663 5012 2.02 882.13 875 
340 792 1.89 964,00 ?57 
327 731 2.15 1060.69 1056 

57 433 2.21 1119.71 1117 
47 252 1.59 1160.77 1159 

154 461 1.66 1164.28 1159 
81 514 2.20 1284.95 1281 

135 549 3.53 1329.45 1325 
191 442 1.30 1339.94 1337 
209 621 ;.48 1482.61 1477 

6573 255 2.40 1564.23 1559 
273 109 2.80 1699.21 1692 

5689 95 2.47 1776.79 1769 
62 14 2.81 1876.74 1869 
5 8 1.0~ 1922.75 1920 
9 4 1.09 2~90.67 2087 

15 17 2.17 2129.94 2124 
1 1 1.27 2875.00 2873 
8 0 1.44 2880.63 2878 

15 10 3.14 3346.78 3339 

13 1.52E+00 2.4 3.77E+01 
13 1.13[+00 6.3 

7 3.62E-01 13.1 
6 2.10E-01 19.2 
6 1.02E-01 38.5 
6 2.46E-01 16.1 
7 5.17£-01 8.7 
8 4.64E-01 10.7 
6 5.95E-02 66.2 
9 6.28E-01 9.1 
7 3.71E-01 12.5 

30 2,74E+00 6.5 
7 3.59E-02 98.5 
6 1.63E-01 21.6 
8 l.07E-01 27.5 
8 6.33E-02 27.1 
8 4.99E-02 32.8 

15 6.99E+01 0~2 
14 5.66E-02 18.0 
12 5.46E-02 17.4 
7 9.51E-03 64.2 

10 7.83£-03 50.0 3.40£+00 
10 2.56[-02 24.8 
8 1.36E-02 50.9 

10 2.25E-02 31,.6 
8 3.19E-02 20.5 

14 3.48E-02 28.8 
13 1.10E+00 1.3 
17 4.5'1E-02 11.0 
15 9.48E-01 1.4 
13 1.03E-02 18.3 
6 7.63[-04112.5 
8 1.50E-03 59.8 

14 2.56E-03 62.3 
5 1.9',E-04121.2 
6 1.33E-03 48.0 

14 2,47E-03 74.7 
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VAX/V"S Nuclide Idet1tification Report V2.S Generated 16-0CT-1990 10:42:07 

Configuration 
At1alyses by 
Saaple title 
eposition Date 
ample dc1te 

Sa1p le IO 
S~11ple type 
Detector na1e 
Elapsed live ti•e: 
Energy tolerance: 
Errors propdy~ted: 
Efriciency·type : 
Abund,mce 1 i •it 

DUB0:CUSERJT8667.CNF;2 
PEAK V16.0,PEAKEFF V2.2,ENBACK Vl.3,NID/DEP V2.2,WT"EAN V1 
T8667 611-90 90-4179-A-2 TK110B CORE 16 CO"POSITE SST 
1-0CT-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
1-0CT-1990 00:00:00 Acquisit ion date : 1-0CT-1990 07:29:30 
T8667 611-90 SST Sample quantity : 2.76300E-02 G 
10 "L SCV Sample geometry : T2SCV 
TRACK Detector geometry: T2SCV 
0 01:4e:00.e0 Elapsed real ti1e: e 01:40:36.12 0.6% 

1.30 Half life ratio 8.00 
No 
E1p i r i cal 

60.H 

Systemat ic Error 0.08 % 
Efficiencies at : Peak Energy 
WT~ error li1it 3.00 

Nuclide line Activity Report 

Nuclide Type: ~ctivation 
Uncorrected Decay Corr 1-Sigia 

Nuclide Energ4 %Abri %Eff uCi/G uCi/G %Error Status 
NA-22 511.00 180.00 7.289E-01 8.001E-03 8.&e3E-03 27.52 OK 

1274.53 99.94i 3.052E- 01 1.457E-02 1. 458E-02 11.04 Qt{ 

Final ~ean for 2 Vall d Peaks = 1.229E-02+/- 1.299E-03 < 10.57%) 

C0-60 1173.24 99.9t 3.290£-01 3.261E-01 3.261£-01 1.35 OK 
1332.50 99.98i 2.930£-01 3.165E-01 3.166E-01 1.38 OK 

Final "ec1n for 2 Valid Peaks = 3.213£-01+/- 3.101E-03 < 0.96%) 

t.U-152 121.78 28.42 2.690E+00 8.041E-02 8.041E-02 9.08 «IJT" Reject 
244.70 7.49 1.5&9E+00 0.000E+00 0.000E+00 0.00 Absent 
344.28 26.58 1.102E+00 1. 200E- 02 1.200E-02 98.49 OK 
778. 90 12.96 4.801E-01 0.000E+00 0.000£+00 0.00 Absent 
964.13 14.47 3.936E-01 2.330£-02 2.331E-02 50.93 OK 

1085.91 9.91 3.529£-01 0.000E~00 0.000£+00 0.00 Absent 
1112.12 13. 51, 3.454E-01 7.289E-02 7.289E-02 28.84 OK 
1408.01 20.87* 2.787E-01 1.740E-02 1. 740£-02 18.28 <<WT" Reject 

Finill "e:an for 3 Valid f'ec1ks = 2.520E-02+/- 7.779£-03 < 30.88%) 

Uuclide T~pe : fission 

Hue l i de 
C0-57 

RU-106 

Ct1erqu 
122.06 
13o.47 

7.Abn 
85.95f 
10.33 

Uncorrected 
%Eff uCi/G 

2.690[+te 2.659E-0Z 
2.545£+00 0.000E+00 

Decay Corr 
uCI/G 

2.661E-02 
0.000E+00 

1-Sigia 
7.Error 
9.08 
0.00 

Status 
OK 

Absent 

FinJ l ~ean for 1 Valid Peaks= 2.661E-02+/- 2.417E-03 ( 9.08%) 

51 1. 86 
62 1. 93 

1050.41 

20.40f 7.289E-01 7.060E-02 
9.94 5.970£- 01 8.227E-02 
1.S6 3.637£-01 0.000£+00 

7.064£-02 27.S2 
8.232E-02 32.80 
0.000£+00 0.00 

OK 
OK 

Absent 

FinJ l ~~an for 2 Valid PeJks = 7.463E-02+/- 1.578E-02 C 21.14%) 
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s~mpl~ ID: T8667 611-90 SST Acquisition dJte 1-0CT-1990 07:29:30 

Nuclide Type: fission 
Uncorrected Decay Corr 1-Sigaa 

fuel id~ Energy 7.A b t1 7.Eff uCi/G uCi/G 7.Error Status 
CS-134 563.24 8.38 6.598E-01 0.000E+00 0.000E+00 0.00 Absent 

569.32 15.40 6.527E··01 t.0G0E+00 0.000E+00 0.00 Absent 
604.71 97.60* 6,144E-01 1.033E-02 1.033E-02 27,08 OK 
795.87 85.40 4.708£-01 1.328£-02 1.328£-02 17.35 OK 
801.95 8.73 4.670£-01 0.000E+00 0.000E+00 0.00 Absent 

Final rh:!dn for 2 Valid Peaks= 1.209£-02+/- 1.779£-03 C 14.71%) 

CS-137 661.66 85.26* 5.623E-01 1.428E+01 1.428£+01 0.16 OK 

Final l'lec1n for 1 Valid Peaks= 1.428£+01+/- 2.264E-02 C 0 .16%) 

CE-144 80.10 1.13 2. 818E·•00 0.000E+00 0.000E+00 e.00 Absent 
133.54 11.10 2.581E+00 1.268E-01 1.269E-01 1-2. 51 OK 

Fin.:il t,e,m for 1 Vc1lid Peaks= 1.269E-01+/- 1.588E-02 < 12.51%) 

EU- 154 123.07 40.42 2.690E+00 5 • .S54E-02 5.654E-02 9.08 OK 
247.93 6.84 1.549( +00 0.000E+00 0.000E+0& 0.00 Absent 
591.70 4.83 6.279E-01 0.000£+00 0.000£+00 0.00 Absent 
692.40 1.69 5.376E-01 0.000[+00 0.0e0E+00 0.00 Absent 
723.30 1 •1. 98 5.158E··01 5.373E-02 5.373E-02 17.98 OK 
756.96 4.33 4.934E-01 0.000E+00 0.et0E+00 0.00 Absent 
873.20 12.09 4.313E-01 4.802£-02 4.802E-02 24.85 OK 
996. 36 10.34 3.815E-01 5.582E-02 5.583E-02 34.60 OK 

1004.76 17.90 3.738£-01 4.601E-02 4.601E-02 20.52 OK 
1274.51 34.46* 3.052£-01 4.234E-02 4.234E-02 11.04 OK 
1596.50 1.83 2.479E·· 01 5.525E-02 5.525E-02 62.81 OK 

Final t,ean for 7 Valid F'e.:iks = 4.913£-02+/- 2.934£-03 ( 5.97%) 

EU - 155 80.54 32.80 2.863E+00 2.562£-02 2.563E-02 16.11 OK 
U5.31 21.84~ . 2.834E+00 0.000£+00 0.000E+00 0.00 Absent 

Final t'lean for 1· Valid Peaks = 2.563E-02+/- 4.129E-03 ( 16.117.) 

Ar,-241 59.54 35.90* 2.309E+00 2.475E-02 2.475E-02 19.18 OK 

Finc1l nean for 1 Valid Peaks = 2.475E-02+/- 4.749£-03 ( 19.18%) 

Nuclide T~pe: ACTIVATION 

Hue 1 id~ Energ4 
GD-153 97.43 

103.18 

Uncorrected Decay Corr 1-Sig• a 
%Ahn %Eff uCi/G uCi/G %Error Status 

27.601 2.870E+00 6.387E-02 6.394E-02 8.68 OK 
19.60 2.845£+00 8.147£-02 8.156£-02 10.73 OK 

Final t,a .. n for 2 Valid Peaks= 6.899E-02+/- 4.687E-03 ( 6.79%) 
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SiJDIP le IO : T8667 611 ··90 SST Acquisition date: 1-0CT-1990 07:29:30 - ... 

It Ener~4 1irea Bkgnd FWHM Channel left Pw 7.Err Fit Nuct ides 

4 36.57 9127 18382 1.47 49.09 47 13 2.4 3.77E+01 ,, 40.97 6804 43651 2.4.S 54.96 47 13 6.3 
0 H.96i 2174 28894 · 2. 73 62.94 60 7 13.1 
0 59.25 1250 22947 1.73 79 .34 77 6 19.2 A"-241 
0 74.84t 614 21976 1.85 100.14 98 6 38.5 
0 86.27 1'176 22046 1.85 115.38 113 6 16 . 1 EU-155 
0 97.12 3104 25172 1.82 129.86 127 7 8.7 GD-153 
0 103.42 2786 29088 1.81 138.26 135 8 10. 7 GD - 153 
0 112. 46 357 22130 0.99 150.32 148 6 66.2 
e 122.60 3771 34928 1.85 163.84 160 9 9.1 C0-57 

EU-154 
0 133.08 2228 27285 1.79 177 .82 175 7 12.5 CE-144 
0 190.65 16460 131277 13.69 254.61 241 30 6.5 
0 344. ✓.2 215 16179 1.30 459.68 457 7 98.5 EU-152 
0 474.64 975 17455 2.03 633.31 631 6 21.6 
0 510.77'1: 644 16140 3.42 681.48 678 8 27.5 NA-22 

RU-106 
0 604.63 380 3360 1.75 806.62 803 8 27.1 CS-134 
0 622.37 299 3099 2.24 830.27 827 8 32.8 RU-106 
e 661.27* 419663 5912 2.02 882.13 875 15 0.2 CS-137 
0 722.70 340 792 1.89 964.00 957 14 18.0 EU-154 
0 795.23 327 731 2.15 1060.69 1056 12 17.4 CS-134 
0 839.52 57 433 2.21 1119.71 1117 7 64.2 ,, 870.32 47 252 1.59 1160.77 1159 10 50.0 3.40E+00 
4 872.96 154 461 1.66 1164.28 1159 10 24.8 EU-154 
0 963.50* 81 514 2.29 1284.95 1281 8 50.9 EU-152 
0 996.89 135 549 3.53 1329.45 1325 10 34.6 EU-154 
0 1004. 77 191 ,,42 1.80 1339.94 1337 8 20.5 EU-154 
0 1111.84 209 621 4. 1,0 1'182.61 1477 14 28.8 EU-152 
0 1173.10* 6573 255 2.40 1564.23 1559 13 1.3 C0-60 
0 1274.42 273 109 2.80 1699.21 1692 17 11.0 EU-154 

NA-22 
0 1332.661: 5689 95 2.47 1776.79 ' 1769 15 1.4 C0-60 
0 1407.69 62 14 2.81 1876.74 1869 13 18.3 
e 1442.23 5 8 1.00 1922.75 1920 6112.5 
0 1568.31 9 4 1.09 2090.67 2087 8 59.8 
0 1597.80 15 17 2.17 2129.9 ✓• 2124 14 62.8 EU-154 
0 2157.44 1 1 1.27 2875.00 2873 5121.2 
~ 2161.67 8 0 1.44 2880.63 2878 6 48.0 
0 2511. 98 15 10 3.14 3346.78 3339 14 74.7 

D04-129 



,,.. 

-

VHX/V"S Nuclide Identification Report V2.5 Generated 16-0CT-1990 14:18:43 

'onfiguration 
.,nalyses by 
Sa11ple titl~ 
Deposition D<1te 
Sa11ple date 
Saiaple IO 
Saap le t4pe 
Detector n.:.•e 
Elapsed live ti~e: 
Energ~ tolerance : 
Errors propagat~d: 
Erficiency type : 
Abun dance limit : 

~CA0:(USERJAOC3$1 
PEAK V16.0,PEAKEFF V2.2,ENBACK Vl.3,NID/DEP V2.2 
T8667 611-90 90-4179-A-2 TK1108 CORE 16 CO~POSITE SST 
1-0CT-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
1-0CT-1990 00:00:00 Acquisition date: 1-0CT-1990 07:29:30 
T8667 611-90 SST Sample qu~ntity : 2.76300E-02 G 
10 "L SCV Saaple geoaetry : T2SCV 
TRACK Detector 9eo1etry: T2SCV 
0 e1:40:00.00 Elapsed real tiae: 0 01:41:36.12 0.6% 

1.20 Half life ratio : 8.00 
No 
Empirical 

60.00 

Syste1atic Error 0.00 % 
Efficiencies at : Peak Energy 

Nuclide Line Activity Report 

Huclide Type: activation 
Uncorrected Decay Corr 1-Sigma 

Nuclide Energy Area i.Abn %EH uCi/G uCi/G %Error 
l~A --22 511.00 449 180.00 7.283E-01 5.588E-03 5.590E-03 35.36 

1274.53 273 99.941 3.052E-01 1.4S7E-02 1.458E-02 11.04 
C0·-60 1173.24 6573 99.90 3.290E-01 3.261E-01 3.261E-01 1.35 

1332.50 S689 99.98l 2.930E-01 3.16SE-01 3.166E-01 1.38 
EU-1S2 121.78 3771 28.42 2.690E+00 8.041E-02 8,041E-02 9.08 

21,4. 70 ------ 7.49 1.569E+00 ------ Line Not Found ------
344.28 215 26.58 L 102E+00 1,200E-02 1.200E-02 98.49 
778,90 35 12.'76 4,807E-01 9.093E-03 9.094E-03 90.16 
964.13 102 14.47 3.937E-01 2.912E-02 2.912E-02 44.33 

1085.91 ------ 9.91 3.529E-01 ------ Line Hot Found ------
1112.12 209 13.54 3.454E-01 7.289E-02 7.289E-02 28.84 
14ea.01 62 20.87:t 2.787E-01 1. 740E-02 1.740E-02 18.28 

Nuc lid•':! Type: fission 
- - -- -- --·-· Uncorrected Decay Corr 1-Sigia 
l4uc li d~ En~rqy Area %Abn i.Eff uCi/G uCi/G 7.Error 
C0-·57 122.06 3771 85.951: 2.690E+00 2.659E-02 2.661E-02 9.08 

136.47 348 10. 33 2.532E+06 2.167E-02 2.169E-02 69. 72 
r.:U - 106 511.86 449 20.40:t 7.283E-01 4.931E-&2 4.934E-02 35.36 

021.n 345 9.94 5.972£-01 9.483E-02 9.490E-02 31.10 
1050. 41 60 1.56 3.636E-01 1.733E-01 1.734E-01 67.38 

CS ·· 134 563.24 ------ 8.38 6,598E-01 ------ Line Not Found ------
569.32 ·---~-- 15.40 6.527£-01 ------ Line Hot Found ------
604.71 380 97.60* 6.144£-01 1.033£-02 1.033E-02 27.08 
795.87 327 as. ,,0 4.708E-01 1.328E-02 1.328E-02 17.35 
801.95 ------ 8.73 4.670E-01 ------ Line Not Found ------

CS- 137 661.66 419663 85.20* 5.623E-01 1.428E+01 1.428E+01 0.16 
CE-144 80 .10 304 1.13 2.813E+00 1.560E-01 1.S61£-01 66.91 

133.54 2228 11.10f 2.581E+00 1.268E-01 1.269E-01 12.51 
EU-154 123.07 3771 40.42 2.690£+00 5.654E-02 5.654E-02 9.08 

247.93 411 6.84 1.553E+00 6.309E-02 6.309£-02 54.08 
591.70 91 4.83 6.284£-01 4.869E-02 4.869E-02 87.99 
692. 40 44 1.69 5.378E··01 7.841E-02 7.842£-02 62.84 
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Nuclide Line Activit!I Report (continued) Page 2 
Sample ID: T8667 611-90 SST Acquisition date 1-0CT-1990 07:29:30 

Nuclide T4po:: fission 
Unc or rec te d Decay Corr 1-Sigma 

tfucl i de EMt'9Y Area %Ahn %EH uCi/G uCi/G %Error 
723.30 340 19.98 S.158E-01 5,373E-02 5.373E-02 17.98 
756.90 34 4.33 4.937E-01 2.570E-02 2.570E-02 112 .10 
873.20 154 12.09 4.313E-01 4.8t2E-02 4.802E-02 24.85 
996.30 13S 10.34 3.815E-01 5.582E-02 5.S83E-02 34.60 

1004.76 191 17.90 3.788E-01 4.601£-02 4.601£-02 20.52 
1274.51 273 34.40i 3.0S2E-01 4.234E-02 4.234E~02 11.04 
1596.50 ------ 1.83 2.481E-01 ------ Line Not Found ------

EU- 1S5 86.54 1479 32.80 2.863£+00 2.552£-02 2.5S2E-02 16.18 
105. 31 ------ 21.84i 2.834E+00 ------ Line Not Found ------

Art - 241 59.54 1258 35.90* 2.309E+00 2.475E-02 2.475£-02 19.18 

Nuclide Type: ACTIVATION 
Uncorrected Deca4 Corr 1-Sigma 

Nuc lide Energy Arec1 %Ahn %EH uCi/G uCi /G 7.Error 
C0-58 810.75 42 99.501 4.628£-01 1. 492£-03 1. 497£-03 91.73 
GD - 153 97.43 3104 27.60* 2.870£+00 6.387E-02 6.394£-02 8.68 

103 .18 2786 19.60 2.845E+00 8.147£-02 8.lSoE-02 10.73 ,,.. 



Post-HID Peak Search Report PaQe: 3 
Sa•ple ID: T8667 611-90 SST Acquisition date : 1-OCT-1990 07:29:30 

t Energ\/ Area Bk gnd FlJHrl Channel Left F'w 7.Err Fit Nuc l ides 

0 32.20* 16940 19167 1.55 43.25 40 8 1.8 
4 36.57* 9099 18382 1.47 49.09 47 13 2. 1, 3.77E+01 
4 40.97 6807 43651 2. 116 54.96 47 13 6.3 
4 47.O0~ 2016 28575 2.13 63.00 60 11 14.1 3.00E+00 
4 49.60 334 35862 2.62 · 66.47 60 11104.0 
0 59.25 1258 22947 1.73 79.34 77 6 19.2 Arl-241 
0 74.841 614 21976 1.85 100.14 98 6 38.5 
0 79.63 304 18276 2.21 106 .• 52 105 5 66.9 CE-144 
0 86.271 1470 22046 1.85 115.38 113 6 16.2 EU-155 
a 97. 12 310', 25172 1.82 129.86 127 7 8.7 GD-153 
0 103.42 2786 29088 1.81 138.26 135 8 10.7 GD-153 
0 112.51 293 18491 0.94 150.38 149 5 70.1 
0 122.60 3771 34928 1.85 163.84 160 9 9.1 EU-152 

C0-57 
EU-154 

0 133.08 2228 27285 1.79 177 .82 175 7 12.5 CE-144 
0 137.66 348 23291 0.82 183.92 182 6 69.7 CO-57 

( " e 142.37 175 19753 2.30 190.21 189 5120.6 
0 157.74 423 18905 1.51 210.71 209 5 49.2 

~ 0 161.52 'l 'l,, 22682 2.40 215.76 215 6107 .5 '-"-~ 

0 191.66 10089 116600 13.14 255.95 246 25 9. 1 
0 204.98 539 32377 3.51 273.72 271 7 55.5 - 0 216.16 439 29331 2.12 288.63 286 7 64.9 
0 224.19 506 23254 1.72 299.34 297 6 48.0 • 247.23 411 19532 1.54 330.06 328 6 54.1 EU-154 
0 263.90 198 17665 2.13 352.29 351 6106. 2 
0 268.71 295 17159 2.24 358.71 356 6 70.6 
0 299.84 286 14668 2.48 400.23 398 6 67.7 - 0 320.58 102 11728 1.93 427.89 427 5159.4 
0 327.49 127 14062 3.25 437.10 436 6147.9 
0 344. 42 215 16179 1.30 459.68 457 7 98.5 EU-152 - 0 352.21 244 13736 2.02 470.06 468 6 76.2 
0 369.52 266 11488 1.45 493.15 491 5 60.9 
e 373.59 173 13933 1.28 498.57 497 6108.1 
0 396.79 220 14965 1.45 529.51 528 6 88.0 
0 402.07 175 15246 2.08 536.55 535 6112.0 
0 425.56 104 16927 0.76 567.87 567 6199.2 
0 457.49 223 23287 0.86 610.44 609 7114 .0 
0 463.31 93 17191 1.26 618.21 617 5209.8 
\) 470.19 294 20079 1.02 627.38 625 6 76.3 
0 474.64 975 17455 2.03 633.31 631 6 21.6 
0 502.97 ,,08 8420 4.10 671.08 669 6 35.8 
e 511.22t H9 8957 3.21 682.09 679 7 35.4 NA-22 

0 516.03 292 7085 2.64 
RU-106 

688.49 686 6 46.7 
0 519.23 141 5670 0.78 692.77 692 5 80.8 
0 534.89 83 5259 .1.96 713.65 712 6139.3 
0 570.71 62 2324 1.38 761.40 760 5118.9 
0 582.25f 73 2670 2.06 776.78 774 6111.9 
0 591.19 91 2522 1.36 788.70 787 6 88.0 EU-154 
1 604.63 380 3360 1.75 806.62 803 l3 27.1 CS-134 

D04-132 



rost - NID PeJk SeJrch Report (continued) Page: 4 
Sampt~ IO : T8667 611-90 SST Acquisition date : 1-0CT-1990 07:29:30 

. t. Energy Ar,~a Bkgnd FWHl'I Channel Left Pw %Err Fit Nuctides 

0 615.31 137 2648 1.41 820.85 818 7 64.1 
0 622.15 345 3454 2.28 829.98 826 9 31.1 RU-106 
0 634.76 34 2055 1.75 84.!i.78 846 5200.7 
0 l,61.27-:t 419663 5012 2.02 882.13 875 15 0.2 CS-137 
0 683.56 11 349 0.78 911.83 910 6268.5 
0 688.04 35 399 0 .-76 917.81 915 7100.3 

• 692.15 44 306 2.08 923.29 922 5 62.8 EU-154 
0 697.19 89 450 3.81 930.00 926 8 44.7 
7 705.01 34 265 1.83 940.43 938 7 77.8 6.20E+00 
7 706.24 21 377 1.83 942.07 938 7164 .2 
0 713.54 52 444 1.96 951.81 949. 8 72.8 
0 722.70 340 792 1.89 96-4.00 957 14 18.0 EU-154 
0 748.84 63 1,09 1.71 998.85 996 8 59.6 
0 756.48 3,, 489 1.40. 1009.04 1005 8112.1 EU-154 
0 777.86 35 364 2.16 1037.53 1035 6 90.2 EU-152 
0 785.52 100 471 1.82 1&47.74 1043 9 41.5 
0 795.23 327 731 2. 15 1060.69 1056 12 17.4 CS-134 
e 809.66 42 472 2.20 1079.91 1077 8 91.7 C0-58 
0 814.99 48 297 2.57 1087.02 1085 6 60.8 
0 822.24 51 411 2.34 1096. 69 1094 7 67.7 
0 828.94 22 372 1.',1 1105.61 1102 6143.6 
e 839.52 57 433 2.21 1119.71 1117 7 64.2 
0 843.68 28 371 1.90 1125.27 1124 6113.1 
0 865.23 24 472 1.21 1153.98 1151 7152.5 
4 870.32 47 252 1.59 1160. 77 1159 10 50.0 3.40E+00 
4 872.96 151, 461 1.66 1164.28 1159 10 24.8 EU-154 
~ 884.96 29 351 1.30 1180.28 1179 5101.5 
0 953.43 93 703 3. 90 1271. 53 1268 9 53.1 
0 963.19* 102 557 2.23 1284.54 1282 9 44.3 EU-152 
0 972.20 10 371 1.14 1296.54 1296 6322.9 
0 977 .45 58 334 2.61 1303.53 1301 6 53.4 
0 983.33 .,., 373 2.47 1311. 37 1309 6138.4 .... 
~ 996.89 135 549 3.53 1329.45 1325 10 34 .6 EU-154 
0 1004.77 191 442 1.80 1339.94 1337 8 20.5 EU-154 
0 1610.21 14 345 1.46 1347.19 1346 6222.9 
0 10H.52 8 375 1.65 1392.91 1390 7433.1 
e 1050.61 60 457 3.64 1401.02 1398 9 67.4 RU-106 
0 U84.33 85 668 6.96 1',45.96 1441 12 60.2 
0 U96.33 18 244 1.31 1461. 95 1459 5140.6 
e 1104. 03 85 487 0.79 1472.21 1467 10 51.3 
0 1111.84 209 621 4.48 1482.61 1477 14 28.8 EU-152 
0 1124.16 51 294 3.49 1499.02 1496 9 65.0 
e 1137.64 45 321 3.68 1516.99 1515 10 76.5 
0 1159.et 39 137 2.82 1545.46 1543 6 51.4 
0 1173.1011 6573 255 2.40 1564.23 1559 13 1.3 C0-60 
0 1183.75 13 152 1.35 1578.,,2 1575 9174.6 
0 1207.27 23 96 2.26 1609.75 1606 8 79.3 
0 1213.85 13 73 e. 92 1618.53 1616 7113.1 
e 1225.02 43 89 5.66 1633.40 1629 11 45. 0 
0 1246.34 11 .,., .... 1.85 1653.81 1652 5 74.7 

D04-133 



Post-NIO Peak Search Report (continued) Page: 5 
5dlple 10: T8667 611-90 SST Acquisition date: 1-0CT-1990 07:29:30 

t Energy Ar~a Bkgnd FIJHfl Channel Left Pw %Err Fit Nuclides 

0 1274.42 273 109 2.80 1699.21 1692 17 11.e EU-154 
NA-22 

e 1314.80 5 42 2.17 1753.00 1752 6204.8 
e 1323.08 13 59 1.49 1764.04 1761 7101.4 
0 1332.66:.f 5689 95 2.47 1776.79 1769 15 1.4 CO-60 
e 1366.18 9 45 6.43 1821.45 1807 18197.1 
0 1407.69 62 14 2.81 1876.74 1869 13 18.3 EU-152 
0 1413.42 7 3 2.38 1804.37 1882 6 67.8 
0 1'123.66 3 10 1.29 1898.el 1896 7190.3 
0 1442.23 s 8 1. 00 1922. 75 1920 6112.5 
0 1459.09 9 13 2.95 1945.21 1940 11 87. 9 
0 1493.62 12 6 3.20 1991.19 1988 8 54.5 
0 1503.50 5 4 2.55 2004.35 2002 6 97.0 
0 1587.83 3 4 1.25 2010.11 2007 7190.1 
0 1511. 71 4 3 0.76 2015.29 2013 5 86.3 

n 0 1515.84 6 6 0.94 2020.78 2018 8 85.8 
0 1548.70 11 0 3.19 2064.55 2061 8 47.2 
0 1568.31 9 4 1.09 2090.67 2087 8 59.8 
0 1582.27 5 5 2.18 2109.26 2106 7 93.4 
e 1597.80 15 17 2.17 2129.94 2124 14 62.8 
e 1612.12 6 10 1.02 2149.01 2145 10109 .0 
0 11.34.87 8 6 1.27 2179.31 2175 10 77 .3 
I) 1650.13 3 3 0.71 2199.62 2198 7143.3 

• 1654.59 2 6 1.20 2205.56 2204 7170.1 
3 1685.79 10 4 5.57 2247.11 2242 11 63. 7 
0 1691.35 4 7 0.90 2254.52 2253 8137.0 
0 1710.98 6 2 0.88 2280.66 2276 8 47.1 
0 1716.00 6 0 1.80 2287.33 2284 8 78.2 
0 1723.32 11 0 1.10 2297·.09 2292 13 42.2 
0 1740.15 3 8 4.34 2319,50 2316 9188.7 
0 1751.23 2 4 1.45 2334. 25 2334 5238.9 
0 1790.50 4 1 0.86 2397.19 2394 7101.8 
0 1803. 77 5 3 3.46 2404.21 2401 8 66.0 
0 1844.92 14 4 4.94 2458.99 2454 12 48.7 
0 1862.74 7 0 1.12 2482.71 2480 7 67.5 
0 1866.88 'l 4 0.86 2488.23 2486 5161.5 ,:. 

e 1872.04 'l 4 2.30 2495.09 2492 6146.1 ,:. 

0 1884.13 4 6 3.47 2511.19 2507 8120.& 
0 1889.03 3 7 1.41 2517.72 2515 11168.2 
0 1922.35 13 0 3.54 2562.08 2556 15 49.3 
0 1977.88 3 2 0.76 2636.00 2635 4 88.2 
0 1985.33 4 b 2.32 2645.91 2643 8153.4 
e 2i23.53 4 1 1.06 2696.77 2693 7 94.2 
0 2027. 44 3 2 0.80 2701.96 2699 6157.1 
0 2061.59 3 1 2.12 2747.42 2745 .7134.4 

. 0 2082.89 3 1 1.31 2775.77 2774 4 68.B 
e 2108.65 5 2 1.58 2810.05 2806 9 65.7 
0 2148.25 3 4 1. 73 2862. 76 2858 7140.9 
0 2157.H 1 1 1.27 2875.00 2873 5121.2 
0 2162.09 5 3 1.33 2881. 18 2877 7 88.9 
) 2191.62 4 12 7.02 2920.49 2913 12198.9 
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Post -NID Pe~k Search Report (continued) Page : 6 
Sampl~ ID : T8667 611-90 SST · Acquisition dat~ : 1-OCT-1990 07:29:30 

~ Energ4 Area Bkgnd FYHI'\ Channel Left Pw XErr Fit Nuclides 

0 2213.H 4 ., 2.24 2949.53 2946 a 88.9 .. 
0 2232.96 6 e 1. 80 2975. 50 2971 16 58. 3 
0 2297.86 16 0 11.99 3061.88 3051 21 25.0 
0 2385.88 5 e 0.75 3179.00 3171 14 44.7 
0 2511.98 15 10 3.14 3346.78 3339 14 74.7 
0 2517,63 8 1 1.02 3354.29 3352 7 53.7 
0 2573.19 5 e 1.50 3428.20 3420 16 44.7 
0 2621.69 3 ., 1.74 3'192.72 3490 6 71.4 .. 

004..:.135 



VAX/V~S Peak Search Report Vl.7 Generated 16-0CT-1990 14:18:24 

Jnfigur.Jtion "CA0:[USERJADC3$1 
nal4s~s by PEAK V16.0.ENBACK Vl.3 

Sa111ple titl~ T8667 611-90 90-4179-A-2 TK110B CORE 16 COl'IPOSITE SST 
Deposition Date 1·-0CT-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
Sa11p le date 1-0CT-1990 00:00:00 Acquisition date : 1-0CT-1990 07:29:30 
Saap h ID T8667 611-90 SST Saaple quantity . 2.76300E-02 G . 
Saaple type 10 r,L SCV Sa11p le geo1etry . T2SCV . 
Detector name TRACK Detector geo1etry: T2SCV 
Elapsed live ti•e: 0 01:40:00.00 Elapsed real ti1e: e 01:40:36.12 0.6% 
Start energy . 22.26 End energy 3074.55 . 
Sensitivity 1.70 Gaussian 10.00 
Critical levi::1 No 

Pk Ii Energy Ar~a Bkgnd FWHl1 Channel Left Pw Cts/Sec %Err Fit 

1 0 32.26:.t 16940 19167 1.55 43.25 40 8 2.82E+e0 1 .8 
2 4 36.57i 9099 - - 18382 1.47 49.09 47 13 1.52E+0e 2.4 3.77E+01 
3 4 40.97 6807 43651 2.46 54.96 47 13 1.13E+00 6.3 
4 '1 47.00* 2016 28575 2.13 63.00 60 11 3.36E-01 14.1 3.00E+00 
5 4 49.60 334 358.!>2 2.62 66.47 60 11 5.56E-02104.0 
6 e 59.25 1258 22947 1.73 79.34 77 6 2.10E-01 19.2 
7 0 74.84* 614 21976 1.85 100 .14 98 6 1.02E-01. 38.S 
8 0 79.63 304 18276 2.21 106.52 105 5 S.07E-02 66.9 
9 0 86.271: 1470 22046 1.85 115.38 113 6 2.45E~01 16.2 

10 0 97.12 3104 25172 1.82 129.86 127 7 5.17E-01 8.7 
11 0 103.42 2786 29088 1.81 138.26 135 8 4.64E-01 10.7 
12 0 112.51 293 18491 0.94 150.38 149 5 4.88E-02 70.1 
13 0 122.6i 3771 34928 1.85 163.84 160 9 6.28E-01 9. 1 
14 e 133.08 2228 27285 1.79 177.82 175 7 3. 71E-01 12.5 
15 0 137.66 348 23291 0.82 183.92 182 6 5.79E-02 69.7 
16 • 142.37 175 19753 2.30 190.21 189 5 2.92E-02120.6 
17 0 157.74 'i23 18905 1.51 210.71 209 5 7.04E-02 49.2 
18 e 161.52 222 22682 2.40 215.76 215 6 3.70E-02107.5 
19 0 191.66 10089 116608 13.14 255.95 246 25 1.68E+00 9.1 
2e 0 204.98 539 32377 3.51 273. 72 271 7 8.98E-02 55.5 
21 0 216.16 439 29331 2.12 288.63 286 7 7.31E-02 64.9 .,., 0 224.19 506 23254 1.72 299.34 297 6 8.44E-02 48.0 ..... 
23 0 247.23 411 1953-2 1.54 330.06 328 6 6.85E-02 54.1 
24 0 263.90 198 17665 2 .13 352.29 351 6 3.31£-02106.2 
25 0 268.71 295 17159 2.24 358.71 356 6 4.92E-02 70.6 
26 0 299.84 286 14668 2.48 400.23 398 6 4.76E-02 67.7 
27 0 320.58 1t2 11728 1. 93 427.89 'i27 5 1. 71E-02159. 4 
28 0 327.49 127 14062 3.25 437.10 436 6 2.UE-02147.9 
29 i 344.42 215 16179 1.30 459.68 457 7 3.59E-02 98.5 
3t 0 352.21 244 13736 2.02 470.06 468 6 4.07E-02 76.2 
31 ~ 369.52 266 11488 1.45 493.15 491 5 4.44£-02 60.9 
32 0 373.59 173 13933 1.28 498.57 497 6 2.88E-02108.1 
33 0 396.79 220 14965 1.45 529.51 528 6 3.67E-02 88.0 
34 0 402.07 175 15246 2.08 536.55 535 6 2. 91E-02112. 0 
35 0 425.56 104 16927 0.76 567.87 567 6 1.73E-02199.2 
36 0 457.49 223 23207 0.86 610."4 609 7 3.72E-02114.0 
37 0 463.31 93 17191 1.26 618.21 617 5 1.56£-02209.8 
38 0 4 70 .19 29'i 20079 1.02 627.38 625 6 4.91E-02 76~3 
39 0 474.64 975 17455 2.03 633.31 631 6 1.63£-01 21.6 
40 0 502.97 400 8420 4 .10 671.08 669 6 6.80E-02 35.8 

D0".1-136 



Peak Search Report (continued) Page : ,, 
'-

SJ1pl~ ID: TE667 611-90 SST Acquisition date 1-0CT-1990 07:29:30 

t'k It Ener·gy tkect Bkgnd fllHft Channel Left Pw Cts/Sec 7.Err Fit 

41 0 511.221 449 8957 3.21 682.09 679 7 7.49E-02 35.4 
42 e 516.03 292 7085 2 • .S4 688.49 686 6 4.86E-02 46.7 
43 0 519.23 141 5670 0. 78 692.77 692 5 2.35E-02 80.8 
44 0 534.89 83 5259 1.96 713.65 712 6 1. 39E-02139 .3 
45 0 570.71 62 2324 1.38 761.40 760 5 1.03E-02118.9 
46 e 582.25* 73 2670 2.06 776. 78 774 6 1.22£-02111.9 
'17 0 591.19 91 2522 1.36 788.70 787 6 1.51E-02 88.0 
48 0 604.63 380 336t 1.75 806.62 803 8 6.33E-02 27.1 
49 0 615.31 137 2648 1.41 820.85 818 7 2.28E-02 64.1 
50 e 622.15 345 3454 2.28 829.98 826 9 5.75E-02 31.1 
51 0 634.76 34 2055 1.75 846.78 846 5 5.65E-03200.7 
52 0 661.27* 419663 5012 2.02 882.13 875 15 6.99E+01 0.2 
53 0 683.56 11 349 0.78 911.83 910 6 1.88£ ... 03268.5 
54 e 688.04 35 399 0.76 917.81 915 7 5.84E-03100.3 
55 0 692 .15 44 306 2.08 923.29 922 5 7.29E-03 62.8 
56 e 697.19 89 450 3.81 930.00 926 8 1.48E-02 44.7 
57 7 705.01 34 265 1.83 940.43 938 7 5.72E-03 77.8 6.20E+00 
58 7 71)6.24 21 377 1.83 942.07 938 7 3.52£-03164.2 
59 0 713.54 52 444 1.96 951.81 949 8 8.69E-03 72.8 
60 0 722. 70 340 792 1.89 964.00 957 14 5.66E-02 18.0 
ll 0 748.84 63 409 1.71 998.85 996 8 1. 04E-02 59 .6 
62 0 756.48 34 ,,89 1. ,,o 1009.04 1005 8 5.62£-03112.1 
63 0 777.86 35 364 2.16 1037 .53 1035 6 5.79E-03 90.2 
64 e 785.52 100 471 1.82 1047.74 1043 9 1.66E-02 41.5 
65 0 795.23 327 731 2.15 1060.69 1056 12 5.46E-02 17.4 
66 e 80?.66 42 472 2.20 1079. 91 1077 8 7.02E-03 91.7 
67 0 814.99 48 297 2.57 1087.02 1085 6 7.97E-03 60.8 
68 0 822.24 51 411 2.34 1096.69 1094 7 8.50E-03 67.7 
69 0 S28.91t 22 372 1.41 1105. 61 1102 6 3.61£-03143.6 
70 6 839.52 57 433 2.21 1119.71 1117 7 9.51E-03 64.2 
71 0 843.c.8 28 371 1.90 1125. 27 1124 6 4.61£-03113.1 
72 0 865.23 24 472 1.21 1153.98 1151 7 3.93£-03152.5 
73 4 870.32 47 252 1.59 1160. 77 1159 10 7.83E-03 50.0 3.40E+00 
711 4 872.96 154 461 1.66 1164.28 1159 10 2.56E-02 24.8 

.... - -- . - --

75 0 884.96 29 351 1.30 1180.28 1179 5 4.81£-03101.5 
76 0 953.4J 93 703 3.96 1271. 53 1268 9 1.55E-02 53.1 
77 0 963 . 19 t 102 557 2.23 1284.54 1282 9 1.70E-02 44.3 
78 6 972.20 10 371 1.14 1296.54 1296 6 1. 62£-03322. 9 
79 0 977.45 58 334 2.61 1303.53 1301 6 9.67E-03 53.4 
80 0 983.33 ,,,, 373 2.47 1311.37 1309 6 3.74£-03138.4 ..... 
81 0 996.89 135 549 3.53 1329.45 1325 10 2.25E-02 34.6 
82 0 1004.77 191 442 1.80 1339.94 1337 8 3.19E-02 20.5 
83 0 1010 .21 14 345 1.40 1347.19 1346 6 2.26E-03222.9 
84 0 1044.52 8 375 1.65 1392.91. 1390 7 1. 25E-03433 .1 
85 0 1058.61 60 457 3. 04 1401. 02 1398 9 1.01E-02 67.4 
86 0 1084.33 85 608 6.96 1445.96 1441 12 1.42E-02 60.2 
87 0 1096.33 18 244 1.31 1461.95 1459 5 2.94E-03140.6 
88 0 1104.03 85 487 0.79 1472.21 1467 10 1.42E-02 51. 3 
89 0 1111.84 209 621 4.48 1482.61 1477 14 3.48E-02 28.8 
90 0 1124 .16 51 294 3.49 1499.02 1496 9 8.46E-03 65.0 
l 1 0 1137 .64 ,,5 321 3.68 1516.99 1513 10 7.42E-03 76.5 
92 0 1159.01 39 137 2.82 1545.46 1543 6 6.46E-03 51.4 
n 0 1173.101 6573 255 2.40 1564.23 1559 13 1. 10E+00 1.3 
94 0 1183. 75 13 152 1.35 1578.42 1575 9 2.14£-03174.6 

D04-137 



Peah Search R~port (continued) Page: 3 
Sa1ple IO: T8667 611-90 SST Acquisition date 1-OCT-1990 07:29:30 

Pk Il Energy Area Bkgnd FWHl'I Ch.1nnet L~f't Pw Cts/Sec %Err Fit 

95 0 1207.27 23 96 2.26 1609.75 1606 8 3.92E-03 79.3 
96 0 1213.85 13 n 0.92 1618.53 1616 7 2.25E-03113.1 
97 0 1225.02 43 89 5.6.S 1633.40 1629 11 7.16E-03 45.0 
98 0 1246.34 11 22 1.85 1653.81 1652 5 1.91E-03 74.7 
99 0 127~.42 273 109 2.80 1699.21 1692 17 4.54E-02 11.0 

100 0 1314.80 5 42 2.17 1753.00 1752 6 8.79E-04204.8 
1G1 0 1323.08 13 59 . 1.49 1764.64 1761 7 2 .22E-03101. 4 
102 0 1332.66:t: 5689 95 2.47 1776.79 1769 15 9.48E-et 1.4 
103 0 1366 .18 9 45 6.43 1821.45 1807 18 1.51E-03197 .1 
104 0 1407.69 62 11, 2.81 1876.74 1869 13 1.03E-02 18.3 
105 0 1413.42 7 3 2.38 1884.37 1882 6 1.13E-03 67.8 
106 0 1423.66 3 10 1.29 1898.01 1896 7 5.36E-04190.3 
107 e 1442.23 5 8 1.00 1922.75 1920 6 7.63E-04112.5 
108 0 1459.09 9 13 2.95 1945.21 1948 11 1.47E-03 87.9 
189 0 H93.62 12 6 3.20 1991.19 1988 8 2.07E-03 54.S 
110 0 1503.50 5 4 2.55 2004.35 2002 6 O.15E-04 97.0 
111 0 1507.83 3 4 1.25 2010.11 2007 7 4.92E-04190.1 
112 0 1511. 71 4 3 0.76 2015.29 2013 5 5.83E-04 86.3 
113 0 1515.84 6 6 0.94 2020.78 2018 8 9.SlE-04 85.8 
114 0 1548.70 11 0 3.19 2064.55 2061 8 1.83E-03 47.2 
115 0 1568.31 9 4 1.09 2090.67 2087 8 1.50E-03 59.8 
116 0 1582.27 5 5 2.18 2109.26 2106 7 8.42E-04 93.4 
117 0 1597.80 15 17 2.17 2129.94 2124 14 2.56E-03 62.8 

t8 0 1612.12 6 10 1.02 2149.01 2145 10 9.79E-04109.0 
19 0 1634.07 8 6 1.27 2179.31 2175 10 1.35E-03 77 .3 

120 0 1650.13 3 3 0.71 2199.62 2198 7 5.37E-04143.3 
121 0 1654.59 2 6 1. 20 2205. 56 2204 7 4.06E-04170.1 
122 0 1685.79 u 4 5.57 2247.11 2242 11 1. 59E-03 63. 7 
123 0 1691.35 4 7 0.90 2254.52 2253 8 7.20E-04137.0 
124 e 1710.98 6 2 0.88 2280.66 2276 8 1.00E-03 47.1 
125 0 171.S.IH) 6 0 1. 80 2287. 33 2284 8 1.00E-03 78.2 
126 0 1723.32 11 0 1. 10 2297 .09 2292 13 1.83E-03 42.2 
127 0 1740.15 3 8 4.34 2319.50 2316 9 4.52E-04188.7 

0- 128 e 1751.23 " 4 1.45 2334.25 2334 5 2.59£-04238.9 .. 
129 0 1798.50 4 1 0.86 2397.19 2394 7 6.17E-04101.8 
130 0 1803.77 5 3 3.46 2404.21 2401 8 8.75E-04 66.0 
131 0 1844.92 14 4 4.94 2458.99 2454 12 2.30E-03 48.7 
132 0 1862.74 7 0 1.12 2482.71 2480 7 1.17E-03 67.5 
133 0 1866.88 ., 4 0.86 2488.23 2486 5 3.61E-04161.5 .. 
134 0 1872. 04 2 4 2.30 2495.09 2492 6 4.07E-04146.1 
135 0 1884.13 I 6 3.47 2511.19 2507 8 7.08E-04120.0 "t 

136 0 1889.03 3 7 1.41 2517.72 2515 · 11 5.67E-04168.2 
137 0 1922.35 13 0 3.54 2562.08 2556 15 2.17E-03 49.3 
138 0 1977 .88 3 " 0.76 2636.00 2635 4 S.00E-04 88.2 .. 
139 0 1985.33 4 6 2.32 2645.91 2643 8 6.33E-04153.4 
140 e 2023.53 4 1 1.06 2696. 77 2693 7 6.67E-04 94.2 
141 0 2027. ,,4 3 2 0.80 2701.96 2699 6 4.2·8£-04157.1 
142 0 2061.59 3 1 2.12 2747.42 2745 7 5.00£-04134.4 
143 0 2082.89 3 1 1.31 2775. 77 2774 4 5.42E-04 68.8 
· 44 0 2108.65 5 2 1.58 2810.05 2806 9 8.81E-04 65.7 

15 0 21',8.25 3 4 1.73 2862.76 2858 7 4.29E-04140.9 
46 0 2157. 44 1 1 1.27 2875.00 2873 5 1.94E-04121.2 

147 0 2162.09 5 3 1.33 2881.18 2877 7 8.44E-04 88.9 
1~8 0 2191.62 ,, 12 7.02 2920.49 2913 12 6.04E-04198.9 

oo".1..:.13s . 



P&ak Sedrch Report (continui:!d) Page . 4 . 
S<1111p 1-:: ID : 1"866 7 611 - 90 SST Acquisition date 1-0CT-1990 07:29:30 

,·'k It Energy Area e,k gnd FIJHl'I Channel Left Pw Cts/Sec %Err Fit 

11,9 0 2213.44 4 2 2.24 2949.53 2946 8 5.93E-04 88.9 
150 0 2232.96 6 0 1.80 2975.50 2971 10 1.00E-03 58.3 
151 0 2297.86 16 e 11.99 3061.88 3051 21 2.67E-03 25.0 
152 0 2385.00 5 0 0.75 3179,00 3171 14 8.33E-04 44.7 
153 0 2511. 98 15 10 3.14 3346.70 3339 14 2.47E-03 74.7 
154 tt 2517.63 8 1 1.02 3354.29 3352 7 1.32E-03 53. 7 
155 0 2573. 19 5 0 1.50 3428.20 3420 16 8.33E-04 44.7 
156 0 2621.69 3 2 1.74 3492.72 3490 6 5.22E-04 71.4 

D04-139 



UAX / V~S Nuclid~ Identification Report V2.5 Generat~d 21-SEP-1990 09:10:10 

Configuration 
Analuses blJ 
-1mple title 

,position o~ti?. 
::i .:i aipl~ date 
Sa mp le IO 
SJntp l e t4pe 
Detector na111e 
El ap~ed live tiije: 
En~rgy tolerancE: 
Errors prop~gat~d: 
Ef f ic ienqJ tupe 
~b und ,rnce 1 i mi t. 

DUB0:CUSERJT8636.CNF:l 
PEAK V16.0 _PEAKEFF V2.2.EN8ACK V1.3.NIO/OEP V2.2 . WTMEAN Vl 
T8636 SST 590-90 90-4180-C-1 . . 
21 ·SEP-1990 07:00:00 Deposition Period: 17-NOV-1858 00:00:00 
~1-SEP-1990 07:00:00 Acquisition date : 21-SEP-1990 07:32:49 
T8636 ~90-90 S~mple quantity 0.10531 G 
10 Ml SCV £ample geometry T2SCV 
TRACK Detector q~o1etr4: T2SCV 
0 01:40:00.00 Elapsed real ti1e: 0 01:41:06.34 1.1% 

1.00 Half life ratio 8.00 
No 
Empirical 

75.00 

Systematic Error 6.00 % 
Efficiencies at Peak Energy 
WTM error limit 3.00 

Nuc lide Line Activitu Report 

r, uc l i de Ener Qu 
CS·- 137 / Ml .66 

Uncorrected Decay Corr 1-Sigia 
i.Abn i.Eff uCi/G uCi/G i.Error Status 

85.20* 5.623£-01 7.635£+00 7.635£+00 0.11 OK 

Final ~ean for 1 Valid P~aks = 7.635£+00+/- 8.433E-03 ( 0.11%) 

D04-140 

,, . 
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F·c::; t-NID F'i:,:af'. Sc:arch F:'='nort Pagi? . ') 
~ --. .;. •; SaWJ l •: ID . T8636 59i,-90 Aqu i;; it i Ot1 dat€! . 21-SEP-199O 07:32:49 . . 

It Eric:rq4 Ar>'!n Bkqnd FWHM Chann~l L~ft Pw i.Err Fit Nuclid~s 

37 .15:t: 15.548 48731 1.51 49 . 87 47 7 2.7 
0 .1,5. 31 2989 64117 4.15 60.75 56 11 16.5 ,: 185. 88t 4292 34835 5.38 248.24 246 27 6.3 2.69E+01 .! 

5 189.04 11647 105614 7.62 252.46 246 27 5.7 
5 19·?.86 5,S17 109782 7.38 26,S.88 246 27 11. 7 
0 471.J'6 084 32160 ') ·, ') 629,73 628 5 30.7 ..:.. . ..:.~ 
\} 66 1.3.S* 855079 7985 2.01 882.24 875 15 0 .1 CS-137 1; 6911. 09 167 195 3 ')(j 925.88 917 20 21.1 ... , 
0 795.43 47 4:5 1.37 lu6~.'76 1057 9 30.6 
1) 924.79 16 12 1.55 1233,36 1230 8 46.1 
0 1051.45 34 10 7.54 1402.15 1393 19 28.0 
~} 1322.92 39 8 1.1;5 1763.03 1760 8 19.6 

? 
r 

D04-141. 



~A X/ VMS PeJk Search Report Vl. 7 Gen2rated 21-SEP-1990 09:17:54 

Conf igurdtiot1 
r~ rnl 4ses by 

1 mp le lit li:! 
~r,o!:iition Date 

Sa11p le date 
SJ Dlp lii! ID 
Samplt tl,/pe 
Det ec tor name 
El aps~d liv~ time: 
StJrt •~nergy 
S.;:n;; itivitu 
Critic;il 1;v€-l 

Pk It Energy 

1 0 37.15 1: 
2 0 45.31 
3 r:: 

,1 185.88* 
t\ 5 189.0t. 
5 5 19?.Bl 
l 0 471.96 ., 0 6.St.36:t I 

8 0 6?1,.09 
0 0 795.43 I 

10 0 921,. 79 
11 0 1051.45 
12 0 1322.92 

DUBO:(USERJT8636.CNF:1 
PEAK V16.0 , ENBACK Vl.3 
T8636 SST ~90-90 90-4180-C-1 
21-SEP-1990 07:00:00 Deposition Period: 
21-SEP-1990 07:00:~0 Acquisition date: 
T8636 590-90 Sample quantity 

17-NOV-1858 00:00:00 
21-SEP-1990 07:32:49 
0.10531 G 

10 ML SCV SaQple qeo~etry 
TRACK Detector geometry: 

T2SCV 
T2SCV 

0 01:40:00.00 Elap;ed real time: 
29.76 End energy 

0 01:41:06.34 1.1! 
3074.55 

5.00 Gaussian 10.00 
tlo 

Ar€-a Bkqnd FIJHM Channel Left Pw Cts/Sec ¼Err Fit 

15648 48731 1.51 49.87 47 7 2,61E+00 2.7 
2989 64117 4. 15 60.75 56 11 4.98E-01 16.5 
4292 34835 5.38 248.24 246 27 7.15E-01 6.3 2.69EHJ1 

11647 105614 7.62 252.46 246 27 1.94E+00 5.7 
5.S17 10']782 7.38 266.88 246 27 9.36£-01 11.7 

884 321t.e 2.22 629.73 628 5 1. 47E-01 30.7 
855079 7935 2.01 882.24 875 15 1.43E+02 0 .1 

167 195 3.29 925.88 917 20 2.78E-02 21.1 
47 45 1.37 1060 . 96 1057 9, 7. 77E-03 30.6 
16 12 1.55 1233.36 1230 8 2.61E-03 46.1 
34 1 ,; 7. 54 1402.15 1393 19 5.58E-03 28. 0 
39 8 1. 45 1763.83 1760 8 6.53E-03 19.6 

004.:-142 
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l,
1AX/VMS N1.-ic l i di:: I d1:: n ti fi c Jt ion R,2pc.d 1)~. 5 G-:,r1,;:rati: d 10-OCT-19S""0 15: 2:3: 58 

Cc,n f i gurat ion DUB0:CUSERJT8636.CNF;1 
·1 .. ly;;es by 
jmµli:: till,~ 

D1::position Dati:: 

F' [ Af( '·' 16 • 0 . F' [ M: ff F ~12 • 2 . rn e .. ~ rn V 1. 3 ' N IO ; D [ F' l) 2 • :2 , w TM E Ml l) 1 

Sample dat.:::: 
Sa:npli2 ID 
Sar.pl6 typi:: 
Oet;.; c tor n J fa•~ 

ElJpsed liY~ time: 
Eni::rgy tol.;:1•,rnci: : 
Errors propagJted: 
t:f f i c i ency t~p•~ 
Abundance tin. i t 

T8636 SST 590 - 90 90 -~180-C - 1 
:1-SEP - 1990 07:00:00 Depcs i lion Period: 
21-SEP-1990 07:00:00 Acquisition date : 
T8636 590-9e Sample quJnlity 
18 ML SCV Sample gaometry 
Tr:tiC}( 0-::t,;;c: tor· geor~etry: 
0 01:40:0i.00 Elapsed real tim~: 

1.3e Half lif,:::: rJtio 
No 
Elilpi riu l 

60.00 

S!Js teru at i c E,~ror 
Efficia1c ii:s at 
WHl error liR1it 

Nuc lide LinE Activity Report 

Hucl:di::: Typo:: naturJl 

17- NOV-1058 00:00:00 
21 - SEP - 1990 07:32:49 
0.10531 G 
T2SCIJ 
T2SCV 
0 01:41:36.34 1.ii. 

8.00 
0.00 ! 

h:,1k En ,':rgy 
3. 0~) 

Uncorrected D~cay Corr 1-Siy~a 
Nucli de Energy ZAbn %Eff uCi / G uC i/G ~Error StJlus 
fi-.:,0 14,~0.83 10.67i 2.675E -01 6.581[ - 0~ 6.581£··04 109.32 01( 

Final Me Jn f or 1 Valid P~aks = 6.581E- 04~/ - 7.195E-04 (109.32%) 

·· .c lido:: T:~ p1;;: fission 
Un co rr ,~c ted Dec aLJ Ccrr 1- Si gmo 

.. , ... c l i dt:: [ n,.: t gs Y.Abn ;~[-if uCi / G uC i /G ;:Error Statu s CS-137 66i.66 85.20* 5. 6::3[ ··0 l 7. 635[+i30 7. {)35[ +00 0 .11 OK 

Fi~ Jl M~an for 1 Val id P~a k3 - 7. 635[ +00+ / ·· 3.433E -03 C Q.11%) 

004...:_143 
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VAX/VMS Nuclide Identifi~Jtian R~pa r t V2.5 G~n~: -jt ~d 10-CCT-!990 l~:29 : 27 

DUB0:[USERJT8637.CNF:1 Configunt ion 
;na lysi::s b1J 
Sa1:1ple title 
D>:::position Dali:: 

PEAK V16.0.PEAKEFF V2.2,ENBAC~ Vl.3,NID/DEP V2.2,UT~C AN V1 
T3637 SST 591-90 ?0-4180-C-2 

Sample dat~ 
S amp 1-::: IO 

21-S[P-19?0 09:00:00 DEpo~itiun Period: 
21-SEP-1990 09:00:00 Acquisition date : 
T8637 591-90 SST Garuple quantity 

17 - NOV-1358 00 : 00:0 0 
21-SEP-1990 09:19:08 
0.11075 G 

Sample type 
0,1tector name 
Elapsed live time: 
Energy tolerance : 

10 ML SCV Sample geometry 
TRAC~ 0Etectur 9'=Dffietry: 
0 01:40:00.00 Elapsed real time: 

1.30 Half life ratio 
Errors propagated: No 

T2SCV 
T2SCV 
0 01:41:07.64 

8.00 
0.00 ¼ 

Efficie~cy type E~pirical 
Abundance limit 60.00 

Sys b~iA at i c Error 
Efficienc i ':!·; at 
IJTM •~rror l i 01 it 

Pt::ak En,~ r gy 
3.00 

Nuclide Line Activity Report 

Uuclide Type : activation 

rluclidi: 
CO-6" 

Energy 
1173.24 
1332.50 

Zi~bn 
99.?0 
99.98f 

Uncorrected 
ZEff uCi/G 

3.::8?[ - H 9.538E-05 
2.?31E-•1 1.382E-04 

Decay Corr 1-Sigma 
uC i /G ;~Error 

9.538[-05 100.75 
1.382E-04 65.31 

St atus 
01{ 

OK 

Final Mean for 2 UJlid Pe~ks = 1.181E-04+/- 6.579E-05 ( 55.69%) 

.luc l i di:: Typi::: fission 
Uncorr ,::chd Decay Corr 1-Sigma 

Huclid-: Energy 7.Abn ;-;Ef f uCi/G uCi/G ZError- StatLs 
CS - 134 C"£"l '> ' 8.38 6.598[-01 0.001}£+00 ~.000£+00 0.00 Absent Ji,.h.1•~"1 

569.32 15.40 6. 527[ ·· ()1 0.000£ +00 0.000E+00 0.00 Abs~:r.t 
6(,4. 71 97.60t. 6.149E-01 1.751[-03 1.751[-03 40.38 01( 
795.87 05.40 4.708E - 01 6.937[-04 6.938[-04 21.27 Qll 

II 

8(,1.95 8.73 4.670[-01 0.000E+00 0.000E+00 0.00 Absent 

Final Mean for 'l l) J l i d hJks = 7 .37"1E-04+/- 1.445E-04 ( 19.587.) .:.. 

CS- 137 6l1.66 85 . 20 :1: 5. 6:?3E ·· 01 7.405E+0i 7.405E+00 0.11 01( 

Final i'le ,rn for 1 Valid Pt: -.lLS ·- 7. 40~[ +C0+/- 3.092E-03 ( IL 11.Z) 

004-145 

1.1¼ 

-- ··~ 

/ 



Post-NID Peak Search Report F' agi:: : 2 
Sample ID : T8637 591-9• SST Acq~isilion date : 21 - SEP-1990 09:19:00 

t Energy Are., Bk.gnd FWHN Chanri;~l Ldt F'i~ 7.Err Fit NLiclides 

0 37.18* 15941 49730 1. 49 4'1.90 47 7 2.7 
0 47.45 1544 67840 l 'l r::-

u.~J 63.60 59 11 32.6 
0 74.83,f 7or / J 37251 2.21 100. 12 98 6 38.6 ., 187.25 9663 54023 6.03 250.07 2 .. 1 7 ')., 3.9 3.52E+01 I .. , 
-, 197.57i: 6313 135913 6.03 263.83 247 27 16.6 I 

7 202.72 3226 56236 6.03 270.70 247 27 11.6 
0 417.22 410 32411 0.93 556.75 555 6 69.7 
0 472.41 1219 38892 1.22 630.33 620 6 25.7 
0 61).'.i.23 258 4203 2.03 306.08 804 6 40.4 CS-134 
0 661. 39 :t 872098 7855 2.01 882.20 075 1~ 0.1 CS-137 
7 692.97 120 100 "? ,, ,, 924.38 918 24 20.8 1.61E+00 ~ ....... 

· -, 696.75 117 136 5.94 929.42 918 24 33.5 I 

0 720. 94 22 23 2.73 9 72. 33 9m \JI 7 43.9 
0 795.07 69 38 1.39 1061).47 1055 11 21.3 CS-134 
') 380.25 12 6 1.73 1174.01 1172 13 50.8 2.46E+00 .. 
") 884.42 ') C' 14 1.94 1179.56 1172 13 36.6 .. ._._J 

0 937.76 17 20 2.49 1250.6'. 1248 11 70.9 
0 1050.82 13 8 2.10 1401.31 1398 8 49.3 
i) 1073.45 6 11 0.89 1431.';5 1429 7111.2 
0 1173.34* 8 11 1.48 1564.56 1561 9100.8 C0-60 
0 1268.69 .., 

1 1.05 1691.58 1689 7 50.2 I 

0 1323.59 44 20 3.00 1764.72 1759 11 23.0 
0 1332.2'.h 10 r:: 1.44 1776.26 1773 9 65.3 C0-60 J 

0--

D04-146 
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VAX/VMS Nuclide IdentificJtion Report V2.5 Generated 21-SEP-1990 11:02:59 

Configuratio11 
Ana llJses blJ 
~alllplt~ titl•~ 
,,:"!position Date 

Jaa1p le dat.:: 
S.-:ruple ID 
S,,r:iple tqp~ 
Detector name 
Elap;ed liv~ tirae: 
Energij tolerance : 
F.rrors propagated: 
Eff icienc4 tu.pe 
Abundance liDlit 

OUBO:CUSERJT8637.CNF!l 
PEAK V16.0.PCAKEFF V2.2.ENBACK Vl.3.NID/DEP V2.2.IJT"EAN Vl 
T8637 SST 591-90 90-4180-C-2 
21-SEP-1990 09:00:00 Deposition Period: 
21-SEP-1990 09:00:00 Acquisition date: 
18637 591-90 SST Sample quantity 
10 ML SCV Sa1Uple geometry 
TRACK Detector geometry: 
0 01:40:00.00 Elapsed real tiMe: 

1.00 Half life ratio 
tlo 
Eaipirical 

75.00 

Systematic Error 
Efficiencies at 
IJTM error li11it 

17-NOV-1858 00:00:00 
21-SEP-1990 09:19:08 
0.11075 G 
T2SCV 
T2SCV 
0 01:41:07.64 1.1% 

8.00 
0.00 % 

Peak Energy 
3.00 

Nuc l ide Line Activit4 Report 

Huclide Type: fission 

Muc l i de 
I 

Et11~r 9u 
CS·-137 / 661.66 

Uncorracted Decay Corr 1-Sigma 
%Abn ¼Eff uCi/G uCi/G %Error Status 

85.20* 5.623E-01 7.405E+00 7.405E+00 0.11 OK 

Final Mean for 1 Valid Peak;= 7.405E+00+/- 8.092£-03 ( 0.11%) 

D04~147 

/ 



f'o st-NID P.:: ar. S1'..: arch R.,.rort Page . 2 . 
S,Hlp l•! IO : 'f8617 591-90 SST Acquisition date . 21-SEP-1990 09:19:08 . 
It Enerqy Arl:!a Bk qr1d FWHM Channi:'! l L!:!ft Pw ¾Err Fit Nuclid~s 

1j 3::'.Hh 159.37 49730 1 • /1 ,7 '19.90 47 7 2.7 
;} 186 . '19t: !7?7 58667 2.11 249.06 247 6 28.9 _,_., 
i} tJ72 .0 t. 1732 45246 2.23 629.87 627 7 20.S 
,) .~61.3?f. 872103 7055 2.01 802.28 875 15 0 .1 CS-137 ., 

692.97 12~ 1~0 3.22 924.38 918 ') I 20.8 1.60E+00 I 
.. '1 

7 696.75 117 p · 5.94 929.42 918 24 33.5 .,() 

0 795.0 7 69 38 1.39 rn60. 47 1055 11 21.3 
0 882.57 37 20 5.65 1177.10 1172 13 34.7 
\} 1050.82 13 13 2.10 1401.31 1398 8 49.3 
0 1323.59 44 20 3.08 1764.72 1759 11 23.8 
0 1332.25* 11 5 1. ,,4 1776.26 1773 9 57.9 

• I 

004.:.:148 
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VAX/ V~S Peak Search R~port Vt.7 Generated 21-SEP-1990 11:02:42 

Con f i qur at i or, 
Ana l 1,1s~s b~1 
:,1rnp l,;. tit l ,:: 
,eposition Oati:: 

SJmpl>:! date 
Samp l~ ID 
SJaiple t4pe 
D~tt:etor nJrJ,; 
Elap~~d live time: 
Start ,rner911 
Sensitivit4 
Critical l~vel 

Pk It Energy 

1 e 
2 0 
3 O 
4 0 
5 7 
6 7 
7 0 
8 0 
9 0 

10 0 
11 0 

37.181: 
186,491: 
472. i16 
661.39:o; 
692.97 
696.75 
795.07 
802.57 

1~50.82 
1323.59 
1332.25:t 

OUB0:[USERJTGl37.CNF:1 
PEAK V16.8.ENBACK V1.3 
T8637 SST 591-90 90-4180-C-2 
21-SEP~1990 09:00:00 Depo;ition Period: 
21-SfP-1990 09:00:00 Acquisition date : 
T06J7 591-90 SST Sample quantity 
10 ML SCV Sample geometry 

17-NOV-1858 00:00:0t 
21-SEP-1990 09:19:08 
0.11075 13 

TR~CK Detector geometry: 
0 01:i.0:00.00 Elapsed real time: 

T2SCV 
T2SCV 

29.76 End energy 
5.00 Gaussian 

No 

0 01:41:07.64 1.1% 
3074.55 

10.00 

Ar~a Bkgnd FWHM Channel left Pw Cts/Sec %Err Fit 
159.37 

1323 
1732 

872103 
120 
117 

69 
7"1 ..,, 
13 
H 
11 

49730 1.49 49.90 
50667 2.11 249.06 
45246 2.23 629.87 
7055 2.01 082.28 

100 J.22 924.38 
136 5.94 929.42 
38 1.39 1060.47 
20 5.65 1177.10 

8 2.10 1401.31 
20 3.08 1764.72 

S 1.44 1776.26 

47 
247 
627 
875 
910 
918 

1055 
1172 
1398 
1759 
1773 

7 2.66E+00 2.7 
6 2.21E-01 28.9 
7 2.89£-01 20.5 

15 1.45E+02 0.1 
24 2.00£-02 20.8 1.60E+00 
24 1.95E-02 33.5 
11 1.14E-02 21.3 
13 6.12E-03 34.7 

8 2,17E-03 49.3 
11 7.31E-03 23.8 

9 1.87£-03 57.9 

. 004.::.1.49 

, - ' --
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VAX/ VMS Nuclide Ident if ic Jtion Reµu r t V2.~ G~n~r Jl ed 10- 0CT - 1990 15:29 :58 

Coflfi gur at ion 
n.:; lysi:s by 
Jm ple titli:: 

D1:: pas ition Dali: 
Sa~ pli:: dati:: 
Sa~i pli:: ID 
-3 ar .. p le typ-= 
Deti:: ctor t1.. 111e 

Elapsed live t irue: 
Energy lol>:rance: 

DUB ~: [USERJT 86 54. CHF:l 
PEAK Vl 6. 0, PEAl:Er F V2. 2 ,E NCACK Vl .3, NID / DEP V2. 2, UTM EAN Vl 
T8654 SST 593 ·· 90 90- 4183-C- 5 
25 - SEP-19 90 00:0 0:00 D~pos iti on Pur ioJ : 17- NOV - 1853 00: 00; 0 
25-SEP-1990 00:00:00 Acquisition date : 25-SEP - 1990 13:5 9: 8 
T8654 593-90 SST Sa fu pl e GU ~nt i ly 0. 10757 G 
1& ML SCV S1wµl~ geomet ry 
TR ~CK Det~ctor yeo~~tr y: 
0 16:00:00. 00 {lap ;e d real ti~~: 

1.30 H~lf lif e ratio 

T2 SCV 
T2SCV 
0 16:00 : 04.l 0 

8.00 
Er rors propagated: No Syst ,~m.:it i c Error 

E ff i c i -~ nc i ,:::s at 
lJ rn -~ r r or l i Iii i t 

0.0;; ! 
Ef fi c i ency type Empiric al 
Ab undanc e li~it 60.0i 

Huclide Line Activity Report 

Nuclide Tyµe: nat ur al 

P,~ak En >:: rgy 
3.00 

Unc urr ect~d De cay Corr 1-Siglli a 
ZAbn %[ff uCi i G uCi/G %Error St 6t u6 

10 . 67* 2.695E- 0i 1.380E ·0~ 1.3s0c-0s2201.44 m: 

Fi nJl M~an for 1 ~3l i d Pe Jks - 1.380E- 05i/ - 3.149E-04 (***f~f Z) 

uu cl'. d•~.: T!Jpe: acti '✓ a~. io n 

.. uc l I d · Ener gy 7.Abn 
CO- 6J · 1173.24 99.90 

Un c or r ~ct ,~ d DecJy Corr 1-Sigm~ 
;( [f f uC i/G uC i/G %Er ror Statlls 

3.2S9[-0 :i 7. 608[-04 7. 611[-04 6.34 01: 
1332. 50 '79. 98i: 2 .S'10E-0 1 7 .857( - 1)~ 7 . 859[ -·04 6 . 19 Of( 

Final MGJn f er 2 Val i d Pe Jk s = 7.734E-04+/- 3.426[ -05 ( ~. 43% ) 

a 1 ..:. s--.._ 111 s • s s 5 0 • 7 0 f 3 . ~ Li ~ c ·· 01 3 • '.; 7 6 E - 0 5 1 . s a ~i E - 0 s 112 . Mi o 1:: 

Fin al Mean for i Valid Pea ks = 3.5D5E- 05+/- 4.04 0E-05 (1 12 . 63! ) 

rl Li c 1 i d1:: Ti~pe : fis :; ion 
Uncorr ,~ded D,::c ar~ Corr 1- Sigm J 

!! 1.Jc l i de Eni::r" g1:} i.Abn ;:[ff L; C i / G uCi / G i:Er·rni'' St .;t us 
~ 511.86 20.4€,f. 7 • .:6 2[ - 01 S.t..29[-0 ,·, 5.638[ - 0:, 3:', .16 0~( 

621.93 9.94 5.~·74 E- 01 0. 000E +0':l 0. 00CE +0~1 0 . I} (, f'lbs.:nt 
1050.41 1.56 3.637E-01 0.001}[+00 0.000 E+00 0.00 i-\bs,~nt 

Final M~an fo r 1 Val i d Pi:: ak s = 5 . 6} 8 E - 0 4 1· / - 1. 926[-04 ( 34.1 ,s;: > 

C·3-134 r·, ,. 8. 38 6.598E - 01 0.000E+00 0. 000E+00 0.00 t-d)s~nt ,.,,:i,., •"-~ 
569.3 .. 15.40 6.530E - Ol 5.08,~E- 04 5.090E-04 33.73 0'-' I\ 

604 . 71 97.60 -:>: 6.11,9E-01 (L 124[ ·05 8.131E-05 34.59 O" r, 
I 795 ,87 85.40 4. 7",)7E - 01 1.1't5[ - C,4 1.146E-04 30.20 QI( 

801.95 8. 73 4. 66 6[ ··01 4.137[-04 
. 

4.141[ -04 68.47 0~{ 

Final Mean for 4 Val i d P~~ks = 1. C~7E- C~t / - 2.159( -05 ( :0. 97X ) 

D04-150 
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Uuclid~ Line Activity Report (continu~d l Page : 2 
Sample ID : T8654 593-90 SST Acquisition date 25-SEP-1990 13:59 : 28 

1uclide Type: fission 

tlucl id•~ /2nergy U1br1 
CS- 137 j 661.66 85.20* 

Unco~rected Decay Corr 1-Sigwa 
i.[ff uCi/G uCi/G 7.Errot· Status 

S.622E-01 1.476[- 02 1.476E-02 0.91 OK 

FinJl MeJn for 1 Val id Peahs = 1.476[-0 2+/ - 1.348£ -04 ( 0.91%) 

D04-151. 



Pcst-NID · f'ejk Search r.:,2port F') q.;:: ; 3 
Saoip l •::: ID : T865 ft 593-90 SST ~icqui ·;;itio;-1 date : 2~'.-S[F'-19?0 1i:59::2n 

t Energy M·ea Bk gr, d rt-J H f1 Ch Jnn,~ l Ldt hi i.Err F i t tl1.1clid8s 

0 37.38:t :574 238~ 1.81 5'3.16 "7 8 26 .1 
0 92.91:t 15 2547 1. 7: i:24.23 121 7598.4 3.7?[-01 
0 185.73* 78 3656 1. 62 248 . (;Ii 244 9147.1 

10 512.67 191 1049 ") , ., -...... 684.01 L-,"' 
U / J 19 34.2 1.24E+00 RU - 106 

0 569.03 117 424 l. 79 759.16 -,c-"' / .JJ 9 33.8 CS-134 
0 604.17 112 4 ' 7 't.., 2.19 806.00 803 8 34.6 CS - 134 
ij 661. 46:t: 16204 597 1.'75 082.37 875 15 IL? CS-137 
(I, 795.38 106 'l 7., 2. s;; ie60.89 1056 11 30.2 CS - 134 ,, 

._,JI 

\} 802. 6'1* 39 158 3. 12 1070.56 1066 9 68.5 CS -1 34 
0 962. 58 :i 27 141 1.84 1283.71 12B0 9 95.8 
0 1005.54 36 64 2.21 13 1,0.96 1338 7 46.5 
~ 1115.78 14 86 1.06 1487.86 1485 8112.7 ZN-65 
\} 1173. 26~: 573 130 2.42 1:.64. 115 1559 13 .s. 3 C0 -60 
0 1232.86 17 40 1.93 16 113.34 1640 8 63.8 
0 1245.03 30 43 ,S. 31 1660.06 1-S55 11 52.4 
e 1332.82:t 528 69 ,, "'"7 

.,;,_ • ._I W 1777.01 1772 14 6.2 C0-60 
0 13'7'2.4 4 21 36 ' "7 / 1856. 1,3 1851 12 71. 9 u. i.J'.J 

(\ 1460.59 :t 1 43 2.90 1947.20 1941 14 E:O::O 1(-40 
0 1593.41 31 ,,, 

1. 4 2 : 1.24 .10 2120 9 36.5 ~""· 
0 1787.25 10 21 0. 89 2382.21 2380 8 91. 4 
0 1861.45 7 14 1.25 2401. 0'0 2478 6 93.9 
0 2142.81 17 15 6.60 2855.53 28/,9 15 80.4 
0 2173.02 32 4 6.69 2895.74 2889 15 32.2 ,.._ 0 2195.95 30 9 6. 8.:- 2926.26 2921 12 32.4 
0 2317.58 2 20 5.73 3088.12 3085 11375.3 
3 2477, ,54 17 16 0 -,,:, 33{11. 00 32c74 15 67.1 • I U 

0 2627.53 12 14 . ., 1 i. 
.:. • J.. 1.J 3500 .49 3497 8 64.5 

0 2709. S.S 8 ,., 0.90 3609.60 3607 ,: 51.7 .. J 

004=-152 
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VAX/VMS Nuclide Identification Report V2.5 Generated 26-SEP-1990 08:33:34 

onfiguration 
.1alqses bl! 

oample title 
Deposition Date 
Sample date 
Sample ID 
Sample typ~ 
0-:tector naD1e 
Elapsed live ti~e: 
Energy tol~rance : 
Errors propagated: 
Efficienr.~ type : 
Abundance l i n1 it 

DUB0:(USERJT8654.CNF;l 
PEAK V16.0,PEAKEFF V2.2,ENBACK V1.3,NIO/DEP V2.2,IJT~EAN V1 
T8654 SST 593-90 90-4180-C-5 
25-SEP-1990 00:00:00 Deposit ion Period: 
25-SEP-1990 00:00:00 Acquisition date: 
T8654 593-90 SST Sample quantity 
10 ML SCV Sample geometry 
TRACK Detector geometry: 
0 16:00:00.00 Elapsed real ti~e: 

1.00 Half life ratio 
tfo 
E~ip i r i cal 

75.00 

Syste11atic Error 
Efficiencies at 
IJTn error limit 

17-NOV-1858 00:00:00 
25-SEP-1990 13:59:28 
0.10757 G 
T2SCV 
T2SCV 
0 16:00:04.60 0. 0¼ 

8.00 
0.00 7. 

Peak Energy 
3.00 

Nuclide Line Activity Report 

Nuclide Type: natural 
Uncorrected Decay Corr 1-Sigma 

Nuclid~ Energy 7.Abn :Eff uCi/G uCi/G ¼Error Status 
~ 1460.83 10.67~ 2.695E-01 4.082E-04 4.082E-04 78.89 OK 

Final Mean for 1 Valid Peaks= 4.082E-04+/- 3.221E-04 ( 78.89%) 

~elide Type: activation 

lluc lid'}" Energy 
C0-60/ 1173. 24 

1332.50 

7.Abn 
99.90 
'i'9. 98 :t 

Uncorrected Decay Corr 1-Sigma 
:Eff uCi/G uCi/G ¼Error 

3.289E-01 7.625£-04 7.628E-04 6.30 
2.930£-01 8.033£-04 8.036£-04 5.97 

Status 
OK 
m~ 

Final ~ean for 2 Valid Peaks= 7,832E-04+/- 3.395£-05 ( 4.33%) 

Nuclide Type: fission 
Uncorrected Decay Corr 1-Sigma tJucl i d1/Energ!J 7.Abn 7.Eff uCi/G uCi/G 7.Error Status CS-134 563.24 8.38 6.598£-01 0.000[+00 0i000E+00 0.00 Abso:nt 569.32 15.40 6.527£-01 0.000E+OO 0.000E+00 0,00 Absent 604.71 97.601 6.149E-01 8.124£-05 8.131£-05 34.59 OK 795.87 85.40 4.707E-01 1. 145E-04 1.146£-04 30.20 OK 801.95 8. 73 4.670E-01 0.000£+00 0.000£+00 0.00 Absent 

Final Mean for 'l Valid Pi::aks = 9,455E-05+/- 2.183E-05 ( 23.08¼) ,;, 

CS-137 / 661. 66 85.20* 5.622E-01 1.480E-02 1.480£-02 0.91 OK 
Final Mean for 1 Valid Peaks = 1.480E-02+/- 1.348£-04 ( 0.917.) 

004.::.153 
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. . . Post-NID F'eak Si: arch Report F' agi: : 2 SaAlple ID . T8654 593-90 SST Acquisition date . 25-SEP-1990 13:59:28 
. . 

t Energ4 Area e.~.gnd FUHM Channel Left Pw ¼Err Fit Nuc 1 i des 
0 37.381: 334 2382 1.81 50.16 47 8 29.5 9 72.94:t 21 2576 1. 84 97.60 94 11431.8 3.79£-01 0 92.91* 6 2547 1 '7·1 124.23 121 7:tHH , 1. 

10 512.67 191 1049 2.42 684.01 675 19 34.2 1.24E+00 
0 604.17 112 443 . 2. 19 806.00 803 8 34.6 CS-134 0 661. 46* 16248 597 1.95 882.37 875 15 0.9 CS-137 0 795.38 106 237 2. 80 1060.89 1056 11 30.2 CS-134 0 1173.26:t 574 130 2.42 1564.45 1559 13 6.3 C0-60 I} 1332.82* 54() 69 '1 ~-, 1777.01 1772 14 6.0 C0 - 60 ~ • Jw 
C, 1460.59:t 27 43 2.90 1947.20 1941 14 78.9 f{-40 0 2627.5.3 1"1 14 2.16 3500.49 3497 8 64.5 .:. 

D04=-154 



VAX/VMS Peak Search Report Vl.7 Generated 26-SEP-1990 08:33:17 

iJnfiguration 
flal4ses by 

Saniple title 
Deposition Date 
Sample date 
Sample ID 
Sample t4p~ 
Detector na11€! 
Elapsed liv~ tirae: 
Start energy 
Sensitivity 
Critical l,;.vel 

Pk It Energ4 

1 0 3i'.38* 
2 9 72.94i 
J 0 92.91* 
4 10 512.67 
5 0 604.17 
6 0 661.46:o: 
7 0 795.38 I 

8 0 1173.261: 
9 0 1332.82* 

10 0 1460.59:t 
11 0 2627.53 

OUB0:(USERJT865~.CNF:l 
PEAK V16.0,ENBACK V1.3 
T8654 SST 593-90 90-4180-C-5 
25-SEP-1990 00:00:00 Deposition Period: 
25-SEP-1990 00:00:00 Acquisition date : 
T8654 593-90 SST Saijple quat1tit4 
10 nL SCV Sample geo~etry 

17-NOV-1858 00:00:00 
25-SEP-1990 13:59:28 
0.10757 G 

TRACK Detector geometry: 
~ 16:00:00.00 Elapsed real time: 

T2SCV 
T2SCV 

29.76 End energy 
5.00 Gaussian 

tlo 

Area e,k 9nd FWHM Channel Left 

334 23$2 1.131 50.16 47 
21 2576 1.84 97.60 94 
6 2547 1.72 124.23 121 

191 1049 2.42 684.01 675 
112 443 2.19 806.00 803 

16248 597 1.95 882.37 875 
106 237 2.80 1060.89 1056 
574 130 2.42 1564.45 1559 
540 69 2.53 1777.01 1772 

27 43 2.90 1947.20 1941 
12 14 2.16 3500,49 3497 

Pw 

8 
11 
7 

19 
8 

15 
11 

0 16:00:04.60 0.0% 
3074.55 

10.00 

Cts/Sec ¼Err Fit 

5.80E~03 29.5 
3.67£-04431.8 3.79E-01 
l.OlE-04:f.HH 
3.32E-03 34.2 1.24E+00 
1.94E-03 34.6 
2.82E-01 0.9 
1.83£-03 30.2 

13 9.97E-03 6.3 
14 9.37E-03 6.0 
14 4.67E-04 78.9 
8 2.0SE-04 64.5 

.... 

.-



9 3 
-, J, • >,,> I - 1'11._ 

Date: A .. 1 'J. I 1?'io _ SAMPLE PREP DATA SHEET 
325-B Hot Cells) 

Analyst: ffe- a.~• 
t1t1 lofl, S:16 • 6-3089 P7-22 Core lD: Composite 

Review: ~- Segment(s): 3 • Prehomogenized ~0t110gen i zed 

(p~~;)..75 

325-A ID ALO ID Analyte or S.tmple Wt S.tmple Wt Percent Water Total Spike Spike Dilution Diluent Pipet Hi see 11 aneous 
Analysis Wet (g) Dry (g) Solids Wt (g) Vol (111) ID Vol (ml) Factor Hatrix Calib (ml) 

S'I Ii, NA- q., .3t,,1?-A-, GcA O.S3). I ~5o no..,c. l1;,, h,<. ·u,s I 
I ~o-!6/1-4-1 

... 
.s11 > ,, <>.Sl'JS '9-5o ... 

s 'I 1 9o-¼J1·J:,, II - ~5c, · Rew, e .. 1- g,,., .. }(. "'-

~ 
(_, 

Al A (4' !\~so 
.J 

7c-)1.,/1-~, GE,c:;. o.s,11 
~ 

9t " J/ 'ff~·Ji.,f·+- I' o.51?-I \ l"1j_..,;1-0 • ~o w 

J~' ~~ >' 

---vl V, \ i_.;:, H' .. SJ" ,., a,~ 1, z..A - (,/ - / ,LlA!l. 

r;£ ~ I /:J I; u ~ El . 1 h (!,','-- -\-- ( 
/~/ 

l'•u,; 5 pee.-I t-, 

H1' --J/-15> ~ .._, 
HI, ~--'/-A) 

~ r 

~ 
~ 
'"11 a-, 

(J,.EA o.-.1 X_ ! I, 
..,_ ~ 

,· 



). . . . 
_,. 

Date : A"~J' 2:3 lfir;() SAMPLE PREP DATA SHEET 

1. - a -1lr1.-v • 
325-8 Hot Cells) 

Analyst: 
C:/6 • 6-3089 P7-22 Core ID: TI'.IID6, Composite 

Review: ~ Segment(s): 5 • Prehomogen i zed G".iomogenized 

C.ce:.~ dT7 
325-A ID ALO IO An.ilyte ·or Sample Wt Sample Wt Percent Water Total Spike Spike Di Jut ion Diluent Pipet Hi see I Janeous 

Analysis Wet (g) Ory (g) Solids Wt (g) Vol (ml) 10 Vol (ml) Factor Matrix Calib (ml) 
-· 

/\} 4 'J.i · x -1H -1 
C,-t:; /i D.soq .)..5e ~..,.Jt. • C: - 1 C . •i r. .-,o.,e.. 

I 'h ),ri ·A·1 6-EA 0.5_5~ I :)--5D ( 
J Ji.. .. ,!4' I i · 1 ·. (~ ~ ,Lj - ~ :i...·5o } i<r::" ~ e.,r BJ,,"k • C>-

... ~ ""'>) ( J 

AA- !?c -.1.;~ -1/ 6-FA) 0 . 501:{ I \f~-0- :>-So 

!/ 
V t,:;}l).r i "lo J, 1,-11-. G-~A Q.5}J.7 .. .;>-So 

or. ll~ ,.,. V'' ~ P.-"\ 
~ ,J, j k_) 's::,.___, I •-,-e_ l lcP,..., t- ( ~ u~ I> V l U.... 
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Sohnlon IIUfflOtl: RS/270/25 

Thia ffllaed rldlocwdlct. g11Nna-uy r1r1unc1 u.-.-.dMd conlka or! IOluclon in •M HQ oi Iha nine udionudldt1 

Ua1Mlba'- ,.-_·./. De•, l 4 JI ? !,;.I. "'r''- •~ i.1-,,, 2./w ~-

U 1......c · Rafe,~ time: 
_,.,,mn,v 

1:00 GMT on 1 Oc:tober 1988 
PST Cti:t~ ~-r;rr · 

;,am, OMMcy: 1.065 ;/ml ac 2(J8C 

....... 
f -... 

5.3264 

,.,_, Cienvn•tav a arruna-4 • ., ' Randam Svst•rNlic 0111rall 
ndlonudtde IMfQV (M1\J) p., we.and unanainry unce,uinry uncarulnry 

p.r o,am· 
ol 10lution 

~109 0.088 6)2 * 0.1 'J. t J.7 'J. t J.8 '1o 

Cobilt•57 0.12~ s,a· :t 0.J 'J. :t 2.0 'J. t 2.J 'J. 

C:.,lu.1l9 o.usa 681 t 0.3 'J. t 3.5 'J. t J.8 '1o 

~20:J 0.l79 2019 t 0.2 'J. t 2.0 ".to t 2.2 'I. 

-n.t-11~ a..J9l 202) * 0.4 % * 4.2 % t 4.6 'Jo 

S&ralldYM-11 0.51• 39:? t t 0.2 -.c.· * 1.. 7 ... t t.9 'J. 

~ll7 0.662 2566 t 0.5 'J. :t 2.6 'X. t 3.t ".{, 

Yntlum-48 0,898 61.71. :t 0.2 '1o t 3.6 '1o J:• J.8 °" . 
Cob¥&-60 1.1~ 33:?7 * 0.3 'lo t o.s.,. t a.a .,. 
Cobelt-60 1.:X:O 3331. t 0.3. 'X, :t 0.5 '1o t a.a"-' 
·vnr1ua-aa 1.8J6 6579 s 0.2 'J. t 2.6 '1o t 2.8 '1o 

M die rel•lftC.8 li,ne ~ .elution 1ho contain~ th• followiAQ lmpwltlu: 

Cob-alt-56 equ•l ta S.6 X 10-7 
mic:rac:uries per 9ran1 

Cab•lt-58 4;qu.l ta 1..6 X 10-7 
mic:roc:uries per- gra,a 

' SelenJ.ui-7' cqu•l ta 3.2 
. _., , 

X 10 m.Lc:rac:uries per- gr-a,a 
%1nc-65 equd ta 1.1 X 10-& m.Lc:roc:uries per gram 

,~, dauUa. llldudtnt campolltlOf'I of the .alullOft, met.h~t ol meewrement, decay scheme 111umptlon1, 
cf--, UblH and dellnhJon•. ol unuruincle1, 111 Qlnn In th• dau ah11t ,acmmc,M1yinq this canlllcate. 

1'1111 p,,aduct m11tt thll quelhy ..... ,.nc. rtqulumentt ol NAC A•oulucwy 011lde -4, t!S ror 1ctllnl"9 upllclt 
NBS 1.ncHblUty u d•flned In NCnP5Q ( I 085). 
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PRIMARY DATA PACKAGE 
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SST 

TOTAL ALPHA DATA COVER SHEET 

Sample Number: NO ANALYSES REQUESTED FOR TOTAL ALPHA 

Procedure: Method-A Cation Column, HTA-4-22 (+329 ship) 

Pipet Calibration LRB#: 52327 

Equipment (M&TE#) : PAC #1 WMOO579, PAC #2 WMOO582, SAC #1 WA82314, 
#2 WA82315, #3 WA82316, #4 WA82317, #5 WA82318 , 
#6 WA82319, #7 WA42546 

System Calibration LRB#: PACs HEDL-N-3219 
SACs HEDL-N-343O 
HEDL -N-3431 
BNW 52343 

Control Data LRB#: PACs BNW 52341 
SACs BNW 52343 

BNW 52825 

D05-003 



SST 

ALPHA ENERGY ANALYSIS DATA COVER SHEET 

Sample Number: 90-3617-A-1/2/3 
90-"3619-A-1/2/3 
90-4178-A-1/2/3 
90-4180-C-1/2/5 

Procedure : NP-237, HTA-4-14 
AM-241, HTA-4-35 
PU-239+240, HTA-4-15 

Pipet Calibration LRB# : BNW 52327 

Equipment (M&TE#): PAC #1 WM00579, PAC #2 WM00582, SAC #1 WA82314 , 
#2 WA82315, #3 WA82316, #4 WA82317, #5 WA82318 , 
#6 WA82319, #7 WA42546, #8 WA42546 
LUDLUM WA94744 

System Calibration LRB#: PACs HEDL-N-3219 
SACs HEDL-N-3430 
HEDL-N-3431 
BNW 52343 

Control Data LRB#: PACs BNW 52341 
SACs BNW 52342 

BNW 52343 

D05-004 



TOTAL ALPHA 

ALPHA ENERGY ANALYSIS 

(Pu-238, 239/240 

Np-237, Am-241) 

SUMMARY DATA REPORTS 

oo:;-oos 



TOTAL ALPHA ANALYSIS 

Proportional Alpha Counters (PAC) or Zinc Sulfide Scintillation Alpha Counters 
(SAC) . A radiochemistry ANALYTICAL REPORT card accompanies each sample. 
This card has a card serial number, the date the sample was received into the 
radiochemistry laboratory, work package number, a radiochemistry lab serial 
number, customer identification number, the 325A Hot Cell sample 
identification number, the constituent requested (i.e., total alpha), and the 
results. The balance ID number, BNW laboratory record book (LRB) number that 
holds the pipet calibration data, and the M&TE number of the alpha counting 
system are noted in the "Serial No." column. This number cross references to 
the LRB that contains the calibration data and the daily control data . A copy 
of the pipet calibration is provided under separate cover . The procedure 
number used to perform the Total Alpha analysis is noted in the "Constituent" 
column. 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of the card on the 
right side of the card. This volume is used in the separation procedure which 
is a cation column procedure. The second aliquot (if any) is the volume of 
eluate and the third volume is the portion of the eluate evaporated on the 
stainless steel disk (or dish) that is then alpha counted. If only one volume 
appears then that volume is evaporated firectly on the disk or dish and then 
alpha counted. The mass of sample sludge aliquot and the volume of solution 
used in the dissolution of the fusion or the water leach is written below the 
sample aliquot volumes. 

On the bottom half of the card under "DATA" is the hand calculation of the 
data. This follows from the procedure. The corrected count rate, sample 
volume, counter efficiency, sample weight and volume of solution of fusion or 
water leach are incorporated. Final results are given in disintegrations per 
gram. 

On the back side of the card (xeroxed on the bottom half of page) is the 
counting raw data . The counter number and efficiency, date counted, total 
counts, time counted, calculated count rate, background counts per minute and 
the calculated corrected count rate are listed. If the sample was counted a 
second time the counter number, efficiency for that counter and the M&TE 
number for that counter are written above the header "ALPHA COUNTING DATA". 

D05-006 



TOTAL ALPHA DATA 

Tot alpha 
Customer No. dpm/g +/-%error 

Segment 3 
90-3617-A-l 
90-3617 -A-2 
90-3617-A-3 

Segment 5 
90-3619-A-l 
90-3619-A-2 
90-3619-A-3 

Composite 
90-4178-A-l 
90-4178-A-2 
90-4178-A-3 
90-4180-C- l 
90-4180-C-2 
90 -4180-C-5 

Not Requested 
n 

n 

Not Requested 
" 
" 

Request Cancelled 
" 
II 

II 

II 

II 

D05-007 



ALPHA ENERGY ANALYSIS OF Pu and Np 

Pu 239&240 
Custaner No . dpm/g +/ - %error Pu 238 dpm/g +/ - %error Np 237 dpm/g +/ -% er ror 

-------------- ----------- ------------- ---------------- ------------- ------------- -------------
Segment 3 
90-3617-A-l 2. 22E+OS 5.6 l . 80E+04 10 .9 <70 
90-3617-A-2 2. 12E+05 4. 2 l . 04E+04 12 .8 <150 
90-3617-A-3 9. 28E+02 8.7 1.67E+03 8.0 <79 

Segment 5 
90-3619-A-l 2 . 10E+05 5.9 7 .83E+03 16.0 <87 
90-3619-A-2 2. 68E+05 5.3 2.56E+04 10.4 <66 
90-3619-A-3 4.84E+03 8.0 6.24E+03 8.0 <58 

Composite 
90-4178-A- l 2.55E+05 5.0 l .46E+04 7.0 <59 

('] 
90-4178-A-2 2.80E+05 4.0 1. 66E+04 7. 0 <75 
90-4178-A-3 9.98E+02 a.a 2. 23E+03 7.0 <86 

~ 90-4180-C-l 3.45E+03 5.9 8. llE+Ol 10.0 <16 
90-4180-C-2 3.37E+03 5.9 l.01E+02 10. 4 <15 .- 90-4180-C- 5 2. 41E+Ol 30 .3 4. 51E+Ol 27 .6 <16 
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ALPHA ENERGY ANALYSIS OF Am AND Cm 

Cm-243&244 
Customer No. Am 241 dpm/g +/-%error dpm/g +/- % error 

-------------- ------ ----- -- ---- ------- ---- ------------ -------------
Segment 3 
90-3617-A-1 2 .16E+04 8.6 1.27E+04 13 . 1 
90-3617-A-2 1.63E+04 8.3 5.02E+03 11. 2 
90-3617-A-3 3.74E+03 15.0 3.24E+03 15.0 

Segment 5 
90-3619-A-1 1.88E+04 11.0 5 .14E+03 15.6 
90-3619-A-2 1. 53E+04 11.5 1.69E+03 23 .8 
90-3619-A-3 l.09E+04 10.9 9.17E+03 10 .9 

Composite 
90-4178-A-l 2.91E+04 9.1 1.27E+03 12.2 
90-4178-A-2 4.53E+04 8.1 5.43E+03 9.4 
90-4178-A-3 1.63E+04 11 1.04E+04 11 
90-4180-C-l 424 19.5 
90-4180-C-2 6.13 15 
90-4180-C-5 <51.3 

oos.:...009 
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ANALYTICAL REPORT CARDS 
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C 

ALPHA ENERGY ANALYSIS 

Proportional Alpha Counters (PAC) or Zinc Sulfide Scintillation Alpha Counters 
(SAC) . A radiochemistry ANALYTICAL REPORT card accompanies each sample. 
This card has a card serial number, the date the sample was received into the 
radiochemistry laboratory, work package number, a radiochemistry lab serial 
number, customer identification number, the 325A Hot Cell sample 
identification number, the constituent requested (i.e., Am-241 , Pu -239 & 240 
or Np-237), and the results. The balance ID number, BNW laboratory record 
book (LRB) number that holds the pipet calibration data, and the M&TE number 
of the alpha counting system are noted in the "Serial No." column. This 
number cross references to the LRB that contains the calibration data and the 
daily control data . A copy of the pipet calibration is provided under 
separate cover. The procedure number used to perform the Total Alpha analysis 
is noted in the "Constituent" column. 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of the card on the 
right side of the card. This volume is used in the separation procedure which 
is an ion exchange column and/or a solvent extraction procedure . The second 
aliquot is the volume of eluate or solvent and the third volume is the portion 
of the eluate or solvent evaporated on the stainless steel disk that is then 
alpha counted . After total alpha counting the disk in then put on the AEA 
system and relative abundances of the alpha peaks are calculated. The mass of 
sample sludge aliquot and the volume of solution used in the dissolution of 
the fusion or the water leach is written below the sample aliquot volumes . 

On the bottom half of the card under "DATA" is the hand calculation of the 
data. This follows from the procedure . The corrected count rate, sample 
volume, counter efficiency, analysts recovery, fraction of isotope, sample 
weight and volume of solution of fusion or water leach are incorporated. 
Final results are gi ven in disintegrations per gram . 

On the back side of the card (xeroxed on the bottom half of page) is the 
counting raw data. The counter number and efficiency, date counted, total 
counts, time counted, calculated count rate, background counts per minute and 
the calculated corrected count rate are listed. If the sample was counted a 
second time the counter number, efficiency for that counter and the M&TE 
number for that counter are written above the header "ALPHA COUNTING DATA" . 
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U.S. CE:PARTMc:NT QF CQMMERCE 

N4T\QNM. ~a:;w Of' STAl&QAflca 

W~rUN'-'TQN, a.4:. 3IID6 

REPORT OF CALIBRATION 

0

PLlJTONIUM-239 SOLlJTlOM 
~:udb"!J 

U.S. T£Sl'UlG CORPOAATlOM 
Richland, Washingtcn · 

Th• Simp1a, identified as T-1350-1, cans1sted af a flame-sealed glass 
a.mpau1e· cantaining 4.osas gr~ of a. salution. said ta be plutcnium-ZJ9 
in 4.Z9l K HNOi. . 
The 1lphi•particle emission rate per grui of this solution was determined 
by liquid-scintilla.tian counting. CQunting suiples were prepared by 
qu&nt1tatively transferring a.liquants of the source inatarial inta vials 
containing 10 millilitars af 111 emulsion scintilla.tor. · 

The 11pha-partic1e-emission rate per grui of this solution, due t0 
plutcnium-239 and alpha-pa.~icle-U&itting impurities, as of October 1979, 
WU 

•l.97, x 103 C1£•lg•l ~ 1.O5i•. 

The uncerUinty in this value, l.05 percent, 1s the 11nea.r sum of 0.35 
· pan:ent. which is the limit af the random en-ar at the 99-percent Clln• 

fidence level {4.032 Sm, where Sm is the standard error computed from 6 
datarminatians}, and 0.7 percent, which is . the estimated upper limit af 
c:cnceivabla systeal4.tic errors. 

P.O. H~. P-821l 
Na~emo~r 27, 1979 

For the Directer, 

I ? II , .. 
11. ·:) . ~ra~ 

W. B. Mann, Principal Scien~is~ 
Rid1aac~1v1ty Group 
Center far Rid1at1an Research 

005-043 

• ..i.-.. · 
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Han1art1 En~neering 
Oe~elapment Labcratory , ...... ,. ......... ,uu ........ 

Rad1aact1v1ty Standard T-1350 
High Purity Plutcniwza-239 

July 24, 1979 

This nd1011c:t1~1ty standard cansists af plutcnium-239 in l ncminat four grams 
of solution 1n 11 f1~e-sealed glass 1mp0ule. Twenty individual, serially 
numbered sundaT'ds were preparedi their respective amounts af salut1an are as 
falloo.s: 

T-1350-1 4.058S grams T-1350-11 4.1040 grams 
-2 4.2157 • -12 4.1209 • 
-J 4.3091 • -13 3.9944 • 
-4 4.0277 • -14 4.0784 • 
-s 4.1596 • -15 4.0933 • 
•o 4.3244 • -16 J.9688 • 
-7 4.1664 • -17 4.1800 • 
-a 4.0974 • •18 4.3587 '! 
-9 4.0434 • -19 4.2665 • 
-10 3.9786 • -20 . 4.0233 • 

-._J 

~ 

~ 

Th• solut1an 1s 4.291 malar nitric 
·11ter at 23.1 ·c. 

ac:id; 1t.s density 1s t.126 grams per arf11f• 

Mcm1nal _total alpha a.c:tfvity of the solution as af July 20, 1979 was 
Z.Ox10 3 s·1g·1 

Thfs radioactivity standard was prepared fl"'Cffl p1utcnium oxide material obtained 
from Oak Ridge National Labaratary an June 18, 1979, batch number. 277-M. 
Plutonium 1satcpic ccmposit1an, as stated by Oak Ridge National Labantary fer 
the basic mater1a 1 and as measured a.t HEDL by the Appl hd Chemistry and Analysis 
subsection upon the standard solution, is as falla.s: . 

ORNL HEDL 1' 
assay i weight i 

Pu•2J8 <1.2 ppm 0.00053 
Pu•239 99.998S 99.998 
Pu-240 12.6 ppm 0.00128 
Pu-241 0.9 ppm 0.00015 
Pu•242 1.4 ppm <0.0002 
Pu-244 2 ppm nd 

This radiaac:t1v1ty standard was prepared at the Hanford Engineering Oevelai:ment 
Libaratary, Chemical Engineering Oepartment, ·Chemistry and Analysis Section • ..-... 

. " 

Rad1 ac:hem1 s try 
w..-.u•1 l&Mtllll C.-Matl A ._.,,...,, 14 w .. ._,.,._ llec11" Ctlf/G"ra~ ia1 11...i..- 1 ......... 0. .. 11,-.. , u11111w, le, .. UstlCA 

DOS-:-044 
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'--~\-- $'AC. c:-l ~~~"~ r) :r; • 
1-f-

I 
I • 

lihllii • 
T • 1 JSQ NBS Ca 11 bra t1 on Sunnal"Y 10/27 /88 

24.90ul 3321! JS d/m 
.24.9Zu1 JJZ-i! 35 d/m 

24.90ul r4 140S.708 cpa 
r4 

!402.168 _cpaa • 

la 1403. 93
8 

cpm 
3321 d/m 

~ 140J.938cpca • 2.3G55 d/c • 0.4227 

24.9Zu1 r4 1384 .118 cpaa 
24.9Zu1 r4 1 Ja7 .as8 cpaa 

Ya 1386.29
3 

cpm ~ 
3324 d/m -:-· 1386.293 CJ)al • 2.3978 d/c • 0.4171 

,.t.J~_ C. s. 

, ... 

&'ffl W.o;u,~r.y t:'r ;,:.- i 1.1 r,u. 
~i~i -~ i::-.:il.:. c:rm:.-, 
s 2 J 4 3. . YiAv 04 •as 
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TM 13S0 NBS CALIBRATION SUMMARY 01/22/87 

24. 90l> . 3321 ; lS d/m 
24.92A 3324 • JS d/m 

24.90> L 14a4.8 cpm 
x4 1397.4 cpm 

1-z l 401.1 cpm 

. . . 
3321 d/m ~ 1401.1 cpm • 2.370 d/c or 0.4219 Eff. 

24.92). t 1374.8 c~ 
x4 1389.7 cpm 

¼ 1Ja2.25 cpm 

3324 d/m + 1382.25 cpm • 2.405 d/c or O.~lSS Eff. 

Xi 0.41885 

• i 
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ALPHA ENERGY ANALYSIS 

CALIBRATION DATA 
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ALPHA ENERGY DETECTORS 

CALIBRATION CHECKS 

Sixteen detectors are used for alpha energy analysis (AEA). An 
electrodeposited source containing Np-237, Pu-239, and AM-241 with an activity 
of 44.6 dpm is counted on each detector. The activity of the calibration 
source is low in order to not contaminate the detectors, so counts from 2 days 
to a week are taken to obtain a~equate counting statistics. This data is used 
to check the gain (energy vs. channel number) and the resolution of each 
detector. If the gain deviates significantly from normal, adjustments are 
made as necessary with the corresponding amplifier and the calibration source 
rectified. Printouts of spectra taken with the calibration source are kept in 
Room 971 in the 325 Bldg. All of the detectors are checked in this was so 
during a given year each detector is checked approximately 3-5 times. 

The AEA detectors are not used for quantitative measurements, but rather to 
determine ratios of the alpha emitters present (such as the ratio of Pu-238 to 
Pu-239 & 240). The total alpha counting rate is obtained in a separate count 
with a promotional alpha counter, and control checks on these are run daily. 
This is a combined with the ratio information to give a quantitative estimate 
for each alpha emitter in a given sample. 
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TOTAL ALPHA 

DAILY CONTROL DATA 

FOR 

PROPORTIONAL DATA COUNTERS (PAC) 
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.. ·.· . CONTROL CHART GENERATION PROGRAM 

· __ .,·,COUNTING SYSTEM: P.A. C. -1 WM00579 PROPORTIONAL ALPHA COUNTER 
DATA FROM FILE PAC190.CON . 
CONTROL NUCLIDE: PU . 
~UCLIDE HALF LIFE: 24360 YEARS 

.·.:,:.:. ~UMERICAL DATA INPUT SUMMARY 
·.:: ',.::-- . POINT COUNT DATE COUNT [C/M] 

.:/t;> 1 11- 6-90 27620.40 
~~) 2 11- 6-90 27531 . 80 

.~ .. /~ l H: 3:§8 ~~~~~Jg 
· · =·=.··:~:.{t:·:~ 5 11- 6-90 27687. 40 

-.:\\( · ~ H: ~:§8 H~It~8 
, . ) .. 8 11- 7-90 27696.30 

" 9 11- 7-90 27660.60 
;-., .. ;'.'· 10 11- 7-90 27666. 90 

,::' · 11 11- 8-90 27589.30 
: / 'i.r-,-.. 12 11- 8-90 27561. 90 
· .. :' 13 11- 8-90 27714 . 10 

. T: .· ·••~ 14 11- 8-90 27584 . 60 
~ - 15 11- 8-90 27624.30 

,· '· ~~· NUMBER OF DATA POINTS: 15 
· -~ ,t •:· X BAR: 27629 . 67 

-? · . SUM OF COUNT RATES : 414445.00 
. >.:\ SUM OF COUNT RATE SQUARES: 11451000000.00 

(: ·[<. STANDARD DEVIATION: 54.76 

. ~ .. · :·,; ' ~~~iR~~g~Ra14t li~1i~ig 
~· -'.'$" . 

I 
~, ):::

1
TifE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

. ... ·"'·THE 2 SIGMA CONFIDENCE LEVEL- LIMITS ARE 27520.15 
· .:· 'HE 1% X BAR LIMITS ARE 27353 . 37 

fHE 2% X BAR LIMITS ARE 27077 . 08 
~-... ,·,THE 3% X BAR LIMITS ARE 26800 . 78 
._..:,>>-THE REFERENCE DATE IS 
. · } .. t ... S~~-~· ... 

. ..... 

. ;\,THE X BAR OF THE DATA POINTS IS 
- .·•,··.THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

~•··.- : .f-v"-.... 
~- /; ':·THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 27520.13 

· ;:.,;,\ THE 1% X BAR LIMITS ARE 27353. 36 
>-·-;, THE 2% X BAR LIMITS ARE 27077 .06 
. ,·/ THE 3% X BAR LIMITS ARE 26800 . 77 
: : <·THE REFERENCE DATE IS 
: ... ··.:t i'HE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS .... '. . -~~~: . . 
~!~~->-~. 
,,·:_,::;- THE X BAR OF THE DATA POINTS IS 
: \ ,;/-,.THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

•• f. .. 

;:}~.:THE 2 SIGMA CONFIDENC.E LEVEL LIMITS ARE 27519 . 71 
;·~:~4?·THE 1% X BAR LIMITS ARE 27352.93 
\ -F"~-/ THE 2% X BAR LIMITS ARE 27076. 64 
;?/~t~~ ~jF~R~~~EL6:flS1~RE 26800.35 
•. · . . ."THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 

.. . 

. . .. .. 
· .. ·:•.,.:.):: . 

·_ -: ·•· ' 

h 
.•, ! • -; 

_;,. , :- '! ' i " 

~ -· ': . ; . . 
·: ,_.,: .. ·.,.,.:. , , 

'-:?-·t ··:,.· 

iJ;._;\ 
·'!--·.·.• .· ·. : 

D05-067 
• 

.. •· .. ·. 

109 . 52 

27739 . 19 
27905 . 97 
28182 . 26 
28458.56 
11 - 6-90 

27629 . 66 
109.52 

27739 .18 
27905 . 95 
28182.25 
28458.55 
11-12-90 

.164275E-Ol YEARS 

27629 . 23 
109 . 52 

27738.75 
27905 . 52 
28181.81 
28458 . 10 
5-31-91 

. 564009 YEARS 



;t. 

ll'. F;,-;~-~ ... 

(,,ii. ~ ~ 
I'· j:!J. 

t, ·i:! .~ , 

. :.; ~}•!ii:\ 
·r ·t,;,, :;n. : 

Ji 
t· ~ i • " ' • 
; . , ; •• • I 

t ; • " ~ v·, . 

CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: P.A.C.-2 WM00582 PROPORTIONAL ALPHA COUNTER 
CONTROL NUCLIDE: PU 
NUC~IDE HALF LIFE: 24119 YEARS {per NOS Volume 40) 
NUMERICAL DATA INPUT SUMMARY 

POINT COUNT DATE 

l 11-14-90 
2 11 -14-90 
3 11-14-90 
4 11-14-90 
5 11-14-90 
6 11-15-90 
7 11-15-90 
8 11-15-90 
9 11-15-90 

10 11-16-90 
11 11 -16-90 
12 11-16-90 
13 11-16-90 
14 11-16-90 

NUMBER OF DATA POINTS: 
X BAR: 
SUM OF COUNT RATES: 
SUM OF COUNT RATE SQUARES: 
STANDARD DEVIATION: 
~~~iR~2g:Ra14~; 

COUNT [C/M] 

27763. 90 
27840.50 
27720.10 
27726.30 
27734.10 
27753.90 
27716.40 
27850.30 
27874.90 
27815.20 
27778.80 
27685.80 
27809.20 
27784.10 

14 
27775.26 

388854.00 
10800500000.00 

55.43 
1.023050 
11-14-90 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 27664.40 
THE 1% X BAR LIMITS ARE 27497.50 
THE 2% X BAR LIMITS ARE 27219.75 
THE 3% X BAR LIMITS ARE 26942.00 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 
THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 27663 .97 
THE 1% X BAR LIMITS ARE 27497.08 
THE 2% X BAR LIMITS ARE 27219 .33 
THE 3% X BAR LIMITS ARE 26941.58 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 

D05~068 

110.85 

27886.11 
28053.01 
28330.76 
28608 . 51 
11-14-90 

27774 .82 
110.85 

27885.67 
28052.57 
28330.32 
28608.07 
5-31-91 

.542106 YEARS 
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CONTROL CHART EXTENSION PROGRAM 

COUNTING SYSTEM: PAC #1 WM00579 
CONTROL NUCLIDE: PU 
NUCLIDE HALF LIFE: 24360 YEARS 
NO. OF DATA POINTS: 10 

I 
-1· 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE: 
THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 
THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 26948.83 
THE lo/. X BAR LIMITS ARE 27124.12 
THE 2% X BAR LIMITS ARE 26850.14 
THE 3% X BAR LIMITS ARE 26576 . 16 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 26944 .34 
THE lo/. X BAR LIMITS ARE 27119.60 
THE 2% X BAR LIMITS ARE 26845.67 
THE 3% X BAR LIMITS ARE 26571.73 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

i 
27398.10 I 
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27847 .37 : 
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27393. 5.4 . 
449.20 

27842.73 
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IS 5.85091 YEARS . 

THE X BAR OF THE DATA POINTS IS 27392.76 · 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 449.18 
THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 26943 .58 27841.94 
THE 1% X BAR LIMITS ARE 27118.83 27666.69 
THE 2% X BAR LIMITS ARE 26844.91 27940.61 ! 
THE 3% X BAR LIMITS ARE 26570.98 28214.54 ! 
THE REFERENCE DATE IS 6- 1-91 1 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 6.85025 YEARS 
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ALPHA COUNTER DATA SHEET ~ 

RICHLAND, WASHINGTON ~ 
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BNV52341 page 5 Cf 

P.A.C. -1 WH00579 

High Voltage 2450 

Tl350 NBS Calibration Summary 

24.90µL 3321 ± 35.4 d/m 

24.92µL 3324 ± 35.5 d/m 

24.90µL X4 1690.8750 c/m 

x4 1695 .3500 c/m 

} HEDL -N-3219 
page 3 

Xa 1693.1125 c/m ± 44 . 1981 c/m 

3321 d/m + 1693 .11 25 c/m = 1.9615 

d/c s 0. 5098 ± 2.82% 

24 .92µL X4 1688.2750 c/m 

x4 1690 . 4000 c/m 

Xa 1689.3375 c/m ± 35.4788 c/m 

3324 d/m + 1689 .3375 c/m = 1.9676 

d/c = 0.5082 ± 1.14% 

X2 = 0. 5090 ± 2. 15% 

Reviewed c/.J ~ ~ date ,,., 3 -10 
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LRB No .: BNW 5.?.31 l page I.DO 

SURVEILLANCE AND TECHNICAL REVIEW 
(Monthly for (PNL) Impact Level I or II LRB entries by the Line Manager 
or delegate, and, if appropriate, by the Project Manager. In addition, 
Technical Review required prior to Project close out . ): 
Pages Reviewed: 51 II- HO fhl'OYJh l\·30-~Q <344 fA-¥4 53-59. 

Basis of Surveillance Review is to check for legibility, completeness, 
traceability of entries, and a sample of requirements (1-14) of HG 4.3. 

Objective/Approach of Technical Review is to determine (check one or 
more) : 

_L 
_x_ 
L 

adequacy/appropriateness of methodology 
if inferences and conclusions are soundly based 
if data reduction and/or calculations are correct 
other (specify): 

Results/Conclusions : Data entries and methodology meet requirements . 

Reviewer __ J._,_~-'-~------'------ Date tt/3° / fO 
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CONTROL CHART EXTENSION PROGRAM 

COUNTING SYSTEM: PAC 12 WH00582 
CONTROL NUCLIDE: PU 
NUCLIDE HALF LIFE: 24360 YEARS 
NO. OF DATA POINTS: 10 

I I 

I - . l 

.. I 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE: 

.. 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 
THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

27847 .30 
27673. 77 
27394.23 
27114.70 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 
THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 27842 .66 
THE 1% X BAR LIMITS ARE 27669.16 
THE 2% X BAR LIMITS ARE 27389 .67 
THE 3% X BAR LIMITS ARE 27110 . 18 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 
THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 27841 .87 
THE 1% X BAR LIMITS ARE 27668.37 
THE 2% X BAR LIMITS ARE 27388.89 
THE 3% X BAR LIMITS ARE 27109 . 41 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

: ' : I I : 
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27953 .30 
106 .00 

28059.30 
28232.83 
28512 .37 
28791.90 
7-23-84 

27948 .64 
105.98 

28054 .62 
28228.13 
28507.61 
28787.10 

6- 1-90 
IS 5.85639 YEARS 

27947 .85 
105 .98 

28053 .83 
28227.33 
28506 .80 
28786 . 28 
6- 1-91 

IS 6.85572 YEARS 
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BATTELLE-N OR TH WEST 
RICHLAND, WASHINGTON ALPHA COUNTER DATA SHEET 

6AMPLE 
REMARl<.6/?J.('_ ·,,l p/7}//JIJ"iX ./ 4cu t?/Ju1r £7 /..~. /!,b,, .£ 

6UBMITT£D BY 

I/ /_-1./-- .. · ., ~ ~, ,1, ,.L I .u,«•·,.,, / /. L - · " ~-- . · I✓, ,. -7-& ..4 d1. , ,✓ /4 /, L r dL # _g.../ ,1-. 
COUNTED B~ ~d.,,/.:.L. ll ,J£~ ~.J.) . ,C/ //' 
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5AMPLE INST. COUNTS RATE CORR•N. BGD NET RATE GEOMETRY TION RATE 
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TOTAL BETA 
Tc-99 
Sr-90 

PRIMARY DATA PACKAGE 
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N 
I__,, 

SST 

TOTAL BETA DATA COVER SHEET 

Sample Number: 90-3617-A-l/2/3 
90-3619-A-l/2/3 
90-4178-A-l/2/3 
90-4180-C-l/2/5 

Procedure: HTA-4 -23, HTA-4-8 

Pipet Calibration LRB#: BNW 52327 

Equipment {M&TE#): #1 W700873, #2 W700878 

System Calibration LRB#: BNW 52626 

Control Data LRB#: BNW 52342 
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, .. 

SST 

Tc-99 DATA COVER SHEET 

Sample Number: 90-3617-A-l/2/3 
90-3619-A-l/2/3 
90-4178-A-l/2/3 
90-4180-C-l/2/5 

Procedure : HTA-4-12, HTA-4-23, HTA-4-8 

Pipet Calibration LRB#: BNW 52327 

Equipment (M&TE#): #1 W700873, #2 W700878 

System Calibration LRB#: BNW 52342 

Control Data LRB#: BNW 52342 

Analysts Spike Recovery 
Average File Location: 325 Bldg. Room 971 
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SST 

Sr-90 DATA COVER SHEET 

Sample Number: 90-3617-A-1/2/3 
90-3619-A-1/2/3 
90-4178-A-1/2/3 
90-4180-A-1/2/5 

Procedure: HTA-4-11, HTA-4-23, HTA-4-8 

Pipet Calibration LRB#: BNW 52327 

Equipment (M&TE#} : #1 W700873, #2 W700878 

System Calibration LRB# : BNW 52342 

Control Data LRB# : BNW 52342, 52626 

Analysts Spike Recovery 
Average File Location: 325 Bldg. Rm. 971 
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TOTAL BETA 
Tc-99 
Sr-90 

SUMMARY DATA REPORTS 
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Total Beta , Sr-90, Tc-99 and DATA 

.Tot beta (dpm/g) 
Customer No. @Sr90-Y90 +/-%error Sr-90 dpm/g +/- %error Tc-99 dpm/g +/ - %error 

-------------- ----------- ------------- ---------------- ------------- ------------- -------------
Segment 3 
90-3617-A-l 3.89E+07 2. 7 3. 01E+06 7.5 4.38E+04 7.9 
90-3617-A-2 3. 71E+07 2. 7 2.24E+06 8.0 3.96E+04 8.5 
90-3617-A-3 6.83E+05 4.3 3 . 13E+05 13 .0 <7 . 25E+03 

Segment 5 
90-3619-A-l 2. 56E+07 2.9 l.13E+06 10 . 0 l. 39E+04 22 
90-3619-A-2 2. 68E+07 2.9 l.03E+06 10 . 0 1. 51E+04 18 
90-3619-A-3 9. 45E+06 3.0 2. 00E+06 10 . 0 <8 . 13E+03 

Composite 
90-4178-A-l 6. 17E+07 4.0 1. 58E+07 2. 62E+04 9 
90-4178-A-2 6.97E+07 5.0 1. 43E+07 2.38E+04 14 
90- 4178-A-3 2. 49E+06 4.0 3.80E+05 <2 . 61E+03 
90-4180-C-l 1. 73E+07 2.8 1. 44E+04 3.57E+04 4 
90- 4180-C-2 l.76E+07 2.8 2.21E+03 3.43E+04 3. 5 
90-4180-C-5 4.34E+04 3.4 3.48E+03 <l.42E+03 .... 
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TOTAL BETA 
Tc-99 
Sr-90 

ANALYTICAL REPORT CARDS 

oos.::.ooa 



TOTAL BETA ANALYSIS 

Total beta analysis for SST samples is accomplished by using proportional beta 
counters. A Radiochemistry ANALYTICAL REPORT card accompanies each sample. 
This card has a card serial number, the date the sample was received into the 
radiochemistry laboratory, work package number, a radiochemistry lab serial 
number, customer identification number, the 325A Hot Cell sample 
identification number, the constituent requested (i.e., total beta), and the 
results. The balance ID number, BNW laboratory record book (LRB) number that 
holds the pipet calibration data, and the M&TE number of the beta counting 
system are noted in the "Serial No." column. A copy of the pipet calibration 
is provided under separate cover. The beta counter M&TE number cross 
references to the LRB that contains the calibration data and the daily control 
data. The total beta procedure number used for this analysis is noted in the 
"Constituent" column. 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the carD "SERIAL NUMBER" on the right 
side of the card. The second aliquot (if any) is the dilution of the first 
volume and the third volume is the portion of the dilution evaporated on the 
dish that is then beta counted. If only one volume appears then that volume 
is evaporated directly on the dish and then beta counted. The mass of sample 
sludge aliquot and the volume of solution used in the dissolution of the 
fusion or the water leach is written below the sample aliquot volumes . 

The hand calculation of the data is located on the bottom half of the card 
under "DATA". This calculation comes from the procedure. The corrected count 
rate, sample volume, counter efficiency, sample weight and volume of solution 
of fusion or water leach are incorporated. If a "CCL=" is given then a 
coincidence counting loss is calculated and factored into the final results. 
Final results are given in disintegrations per gram. 

On the back side of the card (xeroxed on the bottom half of page) is the 
counting raw data . The counter number and efficiency, date counted, total 
counts, time counted, calculated count rate, background counts per minute and 
the calculated corrected count rate are listed. 
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Tc-99 BETA ANALYSIS 

Tc-99 beta analysis for SST samples is accomplished by using proportional beta 
counters (of which we have 2). A Radiochemistry ANALYTICAL REPORT card 
accompanies each sample. This card has the date the sample was received into 
the radiochemistry laboratory, work package number, serial no. (a consecutive 
number system used in the lab), the constituent requested {Tc-99 in this 
case), and the results. Under the "Serial no." the balance ID number and the 
BNW laboratory record book (LRB) number that holds the pipet calibration data 
for that volume of sample aliquot used in this analysis is logged. A copy of 
the pipet calibration is provided under separate cover. The M&TE number of 
the beta counting system is located under the pipet calibration LRB. This 
number cross references to the LRB that contains the calibration data and the 
daily control data. Under the "Constituent" and Tc-99 is the procedure used 
in this analysis. 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of the card on the 
right side of the card. The second volume is the amount of solvent that the 
first volume is extracted into and the third volume is the portion of the 
solvent evaporated on the dish that is then beta counted. The mass of sample 
sludge aliquot and the volume of solution used in the dissolution of the 
fusion or the water leach is written below the sample aliquot volumes. 

On the bottom half of the card under "DATA" is the hand calculation of the 
data . This follows from the procedure. The corrected count rate, sample 
volume, counter efficiency, analysts yield, sample weight and volume of 
solution of fusion or water leach are incorporated . If a "CCL=" is given then 
a coincidence counting loss is calculated and factored into the final results. 
Final results are given in disintegrations per gram. 

On the back side of the card (xeroxed on the bottom half of page) is the 
counting raw data. The counter number and efficiency, date counted, total 
counts, time counted, calculated count rate, background counts per minute and 
the calculated corrected count rate are listed. 
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Sr-90 BETA ANALYSIS 

Proportional beta counters are used to perform the Sr-90 beta analysis . A 
Radiochemistry ANALYTICAL REPORT card accompanies each sample. This card has 
a card serial number, the date the sample was received into the radiochemistry 
laboratory, work package number, a radiochemistry lab serial number, customer 
identification number, the 325A Hot Cell sample identification number, the 
constituent requested (i.e., Sr-90}, and the results. The balance ID number, 
BNW laboratory record book (LRB} number that holds the pipet calibration data, 
and the M&TE number of the proportional beta counting system are noted in the 
"Serial No . " column. The M&TE number cross references to the LRB that 
contains the calibration data and the daily control data. A copy of the pipet 
calibration is provided under separate cover. The Sr-90 procedure number used 
for this analysis is noted in the "Constituent" column . 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of the card on the 
right side of the card. The Sr-90 separation procedure is a cation exchange 
separation . The second volume, 10 ml, is the eluate diluted to 10 ml with 
deionized water and the third volume is the portion of the dilution evaporated 
on the dish that is then beta counted. Time, T0, is recorded under the 
volumes. This is the time of the separation (i.e. yttrium from strontium) . 
The mass of sample sludge aliquot and the volume of solution used in the 
dissolution of the fusion or the water leach is written below the sample 
aliquot volumes . 

On the bottom half of the card under "DATA" is the hand calculation of the 
data . Also , the time, T1, of the first count and T2, of the second count are 
noted (two counts are needed to determine the ingrowth of yttrium) . This 
follows from the procedure . The corrected count rate , sample volume , counter 
efficiency, analysts yield, sample weight and volume of solution of fusion or 
water leach are incorporated. If a "CCL=" is given then a co i ncidence 
counting loss is calculated and factored into the final results . Final 
results are given in disintegrations per gram. 

On the back side of the card (xeroxed on the bottom half of page) is the 
counting raw data. The counter number and efficiency, date counted, total 
counts , time counted , calculated count rate, background counts per minute and 
the calculated corrected count rate are listed. 
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Juu v tUS 

1,..,,./ ... ... .,... ~ c,I s-.,..,. +-,w.l .,. o-,; ~ o 

S~ REAOSHCET FO~ CALCULATION OF s~-90 B£TA ACTIVITY 

Data calc ,.1 lateo 
E~t •,~ Rao1ocnam Samp i e NuMo a r (XXXX ) - G3 
Ent~,~ L~g-!n NuMbar ('89-XXXX) - G4 

TIME ~ DD-"1!'1M-YV HH:Ml'I: :SS - FE., GE. 4-c,ct-90 
En~ar wa1gnt o f s~~1p le fysad 1n not call (g) - G7 
Enter voluM~ ~f ~~l u t1on after fusion (Ml) - GS 

Til'IE l 00-l'IMM-VY HH:Ml'l::SS - FE.,Go 4-oct-90 
Enter t~tal ccunt~ oo5~t•v~d at T <l) - Gl0 
Ent•r count tinle 1n M1nutas - Gll 
~ntar b•c Kg~ouna (c/MJ - Gl2 
C•lcul~twd corract~d c~unt ~•t• - Gl3 
C•lcul~tad t1M• a;~p~&d frcm T<~> to T(l), nrs. - G14 
Cdlculated Y dacay for T(t) - Gl~ 

Tll'I~ 2 DD-~MM-YV HH:MM::SS - Fo,Go 8-o ct-90 
Enter total counts ~os~t· ved ~t T(2) - Gl7 
Entar count t1r~a 1n Mlnutes - Gl8 
En~~r backg,~~un~ (c/m) - Gl9 
C~lculated c cr rw~taa co u nt rate - G2~ 
Calc 1.414'tllid t u.1~ elapsed tr,:, r,, T <il') t ,.j T (2) , hrs. - G21 
Calculated V d~c•y f ~ t~ T<2> - 6 22 
Er1te r 1 .. v,:,l et•r•,:, r ther-, v,::il 1.irntt- G23 ( l~t cut) 0. 7 

o f ~am?le 1r, r,okt c~l l 1n- G2 4 <2nd v o l> ~ . 5 
~•ls - G25 <on d1sk> ~ . 5 

Calculated v o l u me ~f solut1~n c ount~d (Ml) - G26 
Enter DIC dfflCldncy f o r ~~teeter· fnr v-q0 - G27 
An a lyst's r•ecov~,~y - G~ B 

5•qnature_4 <51_~7 --------

CALCULATION OF Sr-'30 B::': 'J'A ACTIVITY 

Ca ~u l ate the Y- 90 coynts at dqu1l1or1um: 

Y = C=nts at T l2 1- cnts ~t T ill ) / 

17-Oct-90 
!544-90 
90-3t,,17-A-3 
10,0:s 

0.!529 +/-
250 +/-

14:~3 
E.02 

10 
28.99 + /-

31 +/ -

4.3000 
0.9:546 

9144 
813 

10 
2 3. 1 8 +/ -

52 +/-
95.E.500 

0.3555 

0.121026 
0. 12:;0 

0 . 54 
3 

0 . ~-'t 
3 

0.3978 +/ - 0.0070 
10 +/- ~.0500 

l +/- 0.0050 
0.0998 + / -9.93E-04 

1 . 84 +/- !ll.0460 
0 , 973 +/- 0.05€.4 

C~•P - <ln2 •1Tlll-Tl0ll/E.4. 1) - w• p -<Ln2• <T<21-Tl 01)/E.4,l}l 

Y <cpM) ~ ( G20-G l 3) / (Gl~-G22 > 

35 + / - 4 1 1. 01' Y ( cpr11) 

...i p1t1/r,1l ~.:,,.tr,t r·ot:iJ 'V <cprn) )( c.-ff1c1.-,,cy <ape) >e rec~very / 5.:\. v c, lur,1a (ml) 

dpm/ 1·11! 

a pm / ,.1 l 

.;jpr,1/ !J :. 

1? 33•G27•G28/ t G2G> dpn1 / g a dpm/ml•G8/G7 

€.. E.1E+ill2 + I -

3 . l3E•lcl5 • I -

8.41E+0l 

3 . 9!\t.=+04 

12 . 7'/. 

12. 71' 

Ce~ l 1m ( c ~m) = <Gl9•Gl 2 )/ 2 +< 3 •bkg &t•r) / (Gl5-G22) 52. 37 cpr.1 

aet l1n1 = 4.69E•~~ op~1 / g OR 9. 92E+02 dp111/r11 l 

D06-024 
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.-.~t_.-; :~I 
i..t&' k&'C.d1wJ: cr-.:1-""1 
..,, ,u•'"""'-"~ 
IL' l ""L.u.: :Al -i'v 

Ln.1..r,1,,1.~ .... • Wl.1,-.. -1 
tt,.W,111 

Wl.:10 ,.,,....,l,¥i, 
,.,.1 -,iu; y-,v ·- o11, 

h~1r;r1l11·17U 

Eml.u 

,.,;~(,~ 
}- ~Jr 

J to<", 

rz-ss,-- ..o.3 

t1lh,L.1 11\.."L kt:.f'ukl 

To ,,vw 

SPRiADS~EiT FOR CALCu~ATION DF Sr-90 &ETA ACTIVITY 

0.:;.te calc'-ll..J.teo 
~n tet• ~ad1ccn~m S~M~l~ Numc~t• CXXXX> - GJ 
~~tet• Log-:n Numb~r ('89-XXXX) - G4 

TIPIE 0 Ou-i'!i'IM-YY HH:MM: :55 - FE., GE. 4-oc:t-9lll 
£r,t&r wtt1ght of sar,1p l e 1'"•.ls.ta 1n h,:,t c:~ll (g) - G7 
~ntar voluMe of solut1~n af~ar fu$10~ (Ml) - GB 

TIME l 00-MMM-YY HH:MM::55 - F€.,G6 4-oc:t-9lll 
Entwr tot~l counts ~•Oserv~d ~t TC1) - Gl~ 
Ent~r co~n~ ti@~ 1n ~1 1nutas - Gl l 
Snter b~ckgr~und (~/m) - Gl2 
C~lcul~t~a ~ort•dcted count r~te - Gl3 
Calc:ulat~~ t1Ma al~psad froM T<llll to T<ll, hrs. - G14 
ca;culat~a Y aec~y fo,· T< l > - Gl5 

TIME 2 00-MMM-YY HH:MM::55 - F€.,G6 8-oc:t-90 
Entar• tQt~ 1 counts o o~~t·v&a ~t T(2) - Gl7 
fnt~r ccu~t tirn• 1n Ml~utes - G18 
Ent•r b&ckoround Cc/ n1) - Gl~ 
Calculated cort'acted counl: rate - G2~ 
Calc1.,,1,lat•~ t1 i1\e iilia;Jsed tr ,_.r,1 TC~) t.::i T<2>, hrs. 
Ca1 ~ul~~e~ Y oacay f~r' T (2> - G22 
Ent~r ¼v~l ~,·ror tn&n volume- G23 (1st cut) 

of s~m?la 1~ ~~xt cell in- G24 <2nd vol) 

- G21 

0.7 
0.5 

@ls G~S (on dlsk) 0 . 5 

17-0c:t-90 
547-9\b ~ 
90-36111 -A-1 
10: lllE. 

0. 5017 
2~0 

14:23 
101~ 

10 
.29. 6.2 

72 
4.2833 
0.9547 

81~8 
13E.S 

l Ill 
Z8.46 

loll8 
94.8667 

~-3~8~ 
0. 4971 

lli:I 
l 

+I-
+I-

+I-
+I-

+I-
+I-

+I-
+/-
+I-

0. 0\llZ:5 
0. 1250 

0 . :54 
3 

"· ~3 
4 

"'· 003:5 
0.0500 
0. llllll51'1 

C~lculated voluwe of ~olut1on count~d (Ml) - G26 
Entat' 0/C aff1c1ancy tor ~&tEctor fo~ Y-90 - G27 
AnMltsl:'s r~co~ary - G~ ~ 

0. 0497 
1. 81 

0.973 

+/-4.95E-04 

Si sr,at ura"4-.£;._~-------

CALCULAT I ON OF S,•-9oll B'::TA ACTI V ITV 

Y Cents at 1(2>- c:nt& ~t T(lll/ 
Ce,p -{lr,2•(T(l l -T ! IIJ ))/€.4 , l} - li><P -<ln2•<T<2>-T(lll)l/€.4.l}J 

<G21b-G13i/(Gl5-G22 l 

Y <cpr.1) E, l +I- 8. u 

+I- 0.04:53 
+I- Ill. 05€.4 

cpr.1/r,1 l C.:..ur,t ra l: .il Y <cpri,) x etf1c1al"1Cy (Clpc) >< recovery / sa. volurna (ml) 

IJ pr,1/ ro l 

2.27E+oll3 +/- 2 • .Z5E+lt'l2 loll. 41' 

~. 13E+oll€. +/- l . 17E+t.l>5 

52. 54 cpr,1 

aet lira= 9.8~E+05 o~m/g OH l. 97E+03 dpr,1/011 

D06-025 



L1oiL-'f;;.J / 
1. .. ~1: .,._1-:, . ~'\I: o· ,..J • .,. ,J 
,.., 11 ... 1'.: ~,jt 

10 k ;...L,U.: ~ -,u 
Wh ri~t ,..,,: Tv-.1,,:;J , · ,.-.: 

i• llvb 
Wt- lo _ 
~11L 4" :i 

il,' 11 
,.,.i,uu ~-"TV 1, ..::1 ,-1, 

frc,._., •l•·•·u 

rz--., r-- ,~ j 

,dp,i I I I ~11 L " 1.. r uri. j 

,.:.:..,, , .:.., .. . o. -l·i11,..!>. - ,o,,.&. - J(.o.5 ,.&) 

IO - --f - 96 

s::•REAOSHE;;: ·s FOt< ::: ;:iLCULATIO:s CF S r -'31il BETA ACTIVITY 

Da te- c.:a l i: ,J la. t ea 
:nt2~ Rao1och~M s ~wp l ~ ~UMO&~ ( XXXX) - G3 
Ent~r ~gg-In Number <1 ti'3-XXXX l - G4 

TIM~ t2l 00-MMM-YY HH:~M: : SS - F&,G& 4-oct - '30 

17-Oct-'30 
548-90 
'30-361'3-A-.:: 
10:07 

C::nter wa1gnt ,:.f s ,..,,1.1l tt f,.l s.?O 1. n h ,::.t eel l <a> - G7 
~rita r v~l ume of s oluti o n after f usi o n (ml) - GB 

TIME 1 0 0-Ml'lM-Y V HH: i~M: : SS - Ft:. , Go 4-.:.ct-90 
~ntar t o t~l c o u~ts ~o£~rved at T(l) - G10 
Ent• r count tL ~1e i n r,,Ln~tes - Gll 
En tar ~~ckgrou~d Cc l w> - G12 

lb . 556 1 
~50 

14: 3 5 
'382 

10 

C~l~ ul at~d c~,~r~c t ~a count r ~ta - Gl3 
C~l=~ i ~~~d tl M~ a l a~s~d tro ro T (0J t o T(l), 
: ~lculat~a Y dac~y f o r T ( l) - Gl5 

T IM~ 2 00-MMM-YY HH:MM::5S - F&, G& 

6'3 
~ r s. - 614 4.4&&7 

0 . '3528 
a-oct-90 S : 4 

E~ ta~~ tctdl count~ ocsar~v~d at T <2 > - G17 
~n~ar ~oun~ time 1~ ~1nutES - G l B 
E~ tar· bac~gr o•~nd ( Q/ru) - Gl 9 
C~lc ul ~ted c orrected c ~u ~t r·~ ta - G2 ~ 
Cclli= 1,.. t a. ta-d t irue e La p seo fr ,:.rn T <ill) t,:. T ( 2 >, hrs. 
C~ l cu!~tad Y oec~y f Qr T<2 > - G22 
En te r ¼vo l er~r·or thQn voluM&- Ga J (lst cut) 

~, ~~M,la 1n ~a~t cell 1n- G2 ~ <2no vol) 
ri1 l s <,~n disk) 

- G21 

0. 7 
0.5 
0.5 

1335 
10 

2 8.46 
10:i 

94. 9500 
0.3582 
0.4971 

ltll 
I 

+I -
+I -

+I -
+I -

+I -
+I -

+I-
+I -
+I-

0.011)28 
'-' • 12 5lll 

0 . ~4 
3 

0 . 53 
4 

0. lilil).35 

"'· 0500 
ill. 0050 

Calcu l atad vol u we o f 
- G25 

s vlu.t 1or1 <r.1ll G2& 
Y- '3 tll - G2 7 

0. 04'37 
1. 81 

0 . '373 

+/-4.'3:.E-134 
E ~ t~ r O/C &ff LC l ~nc y i ,~ t• ce~~c t o r f ~t· 

Analyst's r &co very - G28 

CAL CU UH I ON OF Sr -'3-' 8t::TA ACT IV I T V 

Y a Cc ~ ts ~t T(2 ) - cnt~ at T <l )J/ 
Cts • P - ( l r,2 •HT( ll-T (tllll/64 , l } - ""P -<lr,2•<T<2l-T<0ll/64 . l}] 

Y <c::,r.1> <G2tll - Gl3 l/( Gl5-G22l 

y (c:;:,.-11) -t· I- 7 . '3l< 

+I- 0.13453 
+I- 0 . 1115&4 

Co u nt ,·ate Y <cpm> M e tt1c1 ency tape) M recovery/ s~. voluMe <ml> 

a ::> r,1/ rn l 

2 . 2 '3E+tll ::; + 1 -
'"' · 2 l4 

cpM I !) = 10.21' 

d~t l 1M ( c~M) = <Gl9+G 12)/2+<3•bkg et•r) / (Gl5-G22 ) = 52.E,8 c::pri, 

OR l. '37E+l33 dpm/r,11 

D06-026 
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... al -.t: :; l 
.. .. ~c , i.., c:IH.iJ: o·.;: ·h · 
...... U~l'f"fl.l: no.,\,_:tt-

c~~1uu1~ • ......._~ 
.:.:. ~Jt)'l r.J. _ 10 o~ - <1(_0.Soo :i ,,~) CCIIJ. w ,oo~,-'--' -.:... . 

Cf U , ~n \)~ J -++-,- 9 ~~~ . 
~\.0-£ -~o..J..,W t-3 - I I . 

,,ei.i~,; ..53.i,,_':!S: -P..rJ.0. ~-...c+,._,.,I Q..,__,_' l __ __.\_,_o.,____,/µ.D.,__51).....,___,__/-_4,_-_,q.,__/ __ _ ~c:k.f l~lii.,, ; n:- ; .: . , -,. . J 

lt..tho 
Wc l.: 
~'+""-1,l f:-

n • I 
,.,,i pl i: :t·'TV •I .. J/iJ 

;, ,4cw, 1: nl,;--4-u 

T.T-ssr- 10:J 

S~~EAOSHE~-r ~a~ CALCU~A T IO~ 0~ Sr-90 8 ~T A ACTIVITY 

Date ca.lc 1.i ~.:a t~a 
Entet' Ra a 10cneM Saw pl e N•~,~oe,· (~ XXX> - GJ 
Er1trar Log-In ~umber ( ' 8'3-XXXX) - G4 

TIME~ 0~-~MM-Y ~ H~ : ~~ : : SS - ~6,G~ 4-Jan-91 
E l"',tar we1.£ n t ,:, f ~.z.rii p le r'•.Hi@d l. i", n ,:.t c~ll ( g ) - G7 
Enta~ ~oluM~ ~f ~~ lut1 o n after ~•JS~ •~r . (ml) - GS 

TIME I D0 -MMM-YY HH:MM::55 - ~£,G£ 4-Jan-Jl 
~ntar to~~l counts ~ ~s~rv~a a~ T,1, - Gl0 
E~tet' cou~t t1~e 1~ M1nY tes - Gll 
s~t~t· b ~ CkQ~0 1~ r ,o ( C / M) - G:2 
~~ l c ul~~~a cot· r·ec t~d co unt t · ota - GlJ 

21-J.o.n-91 
549-90 
90-3E.19-A-3 
1121 :50 

0 . 5289 + / - 0.11)11)26 
2~121 +/- ~. 12~0 

13:41 
4427 

l ill 
29.78 +/- 0.~~ 

413 +/- 7 
Ca l c u l ateo t1~,~ ~lao~~d f r~h1 T <~ > to TCL> , 
Calculated Y ~ec~y fot• T<l> - Gl5 

TI~E 2 u o- ~~1,1-v~ HM: ~1•1::ss - =~,Gs 
Ent~t· tot~l c o ~nt~ ,os~r· ved a t T<2> - Gl7 
:nter• c ~ ~nt t1 M~ 1 r, ,,, 1 n u t2s - G l8 

nrs . - G14 2 . 8500 
ll).'3697 

8-Jarn-Sl 8 : 19 

Entar OJc k gt•ou~~ Cc / hi) - Gl9 
C~lcul~t~d cor~ect &d count t• at2 - G2~ 
Cc1ic1.1lated tu,1e ~la!:~ed fr,:,r,, T <lll> t ,:., T<2> , hrs. - G2 1 
Ci\lC:i.1la.ted Y dPC .:.-1y f ,:,r T C.":: ) - G2 .::· 
Er', t1~ t • 1-v,:.l erl•,:,, .. th c"1 .. , v ,:. l ,.H1h:- G22 ( 1s t" C•.!t) ic, ,:, 

o f sa,~~l~ 1r1 n 2 ~ t c el l 1,1- G24 l 2 ~o vo l ) ~-~~ 

nils G25 <on dlSk) 0.5 
Ca...Lcul •tad volur,,e c-1"· s,:,J.ut1,:,.,.., c ,:,ur,tan ( r,11) G2 b 
1:~r'itcr 0 / C ~ rf1 c , '-=,·,c 1 r .: .,·• cr=:t o::r:r : .. • f ,:, r Y-90 - Gi27 
A~aly~ t' ~ t' @C •~~~ r•y - 028 

CA~CULRTlON OF s ~-9J BETA ACTIVITY 

~,.1 1..;.!. ate t~,e Y-'=31.!- c ,:., •.1t ,':"=> J.~ ~•~ •.1 i: :. cr 11.1 r,1 : 

y S :;:: r 1!'~ ~t T<.=: )- ~( .~Sat T ( t) ] / 

711211 
1121 

3 0. 1 5 + / 

E.80 +/-

93.4833 
121. 3E.39 

0.55 
8 

2.11)21217 +/- 0.0121411) 
10 + / - 0.00511) 

1.0006 +/- 0 . 0050 
~.2022 +/-l.0~E-03 

t.81 +/- 11).11)453 
~-334 +/- ~ . 0542 

Cd><,.) -< l ;· ,Z· • < f I: ) - 1" ( 13) l / E.4 . 1} ~- ~xp -{ lr,;;: -• ( 1- (2:) - T (0)) /E.4. 1 }) 

Y ( C;::>r,11 ( G:2 ~1-C ~::; ; / CC l5- lJ22> 

~·- 4¼ 

C ..:.,,., r ,t 1· .:. i. .. :.: \' ( C,-1u 1J ,.; ~~ 1 f l ~ ~L•r, c· .., ( ,j-,r.J >C r.:.,c c, v&ry / s a . v.;.lurna (ri1l ) 

: . :, U · • ..'. ':, c. 0 1, 

det ~1. 111 ( c;:)1,1).:. {C ~'J .;. C :.:: >t .2 • <:~ • ':'·-:. ;_- ,· ,~)/ (G\~ - C ~·.: 2 ) = 

'5. 1 :Et-Ill~ c:or,1/rnl 

POOR COPY RE 
DOG-OZ'l 

,/'-... . ---,..;__, __ _ 



c .. nc.,lcf : ssr 
:•tt l".Kti.K: T· !l""'N 
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!D I ~.,.O.: oill -iv 

~npucn: 91:rl1 70-A-1 
1,.11,. 
Cr.re I~ 
;19 cr,,,,;,;m 

~ i l, i:s: Sr-iv 
rr c.c1::..r e-: ,,r rr-4· ~ 1 

r. :1,.,.. 1 1 • ;,. r,L f', C.r UI\ I 
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__ ..__ ___ _,/½~"'"= .......... -=-c---_,,,,,_Y ____ o.i, ~/> 
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S PREADS-~ET ~ CR CALCULAT!ON • ~ Sr-90 BiTA ACTIVITY 

0.J.te ca!.c•..l!. .l.-:.:;c 
Ente r Racii~cn~m S~Mo!e NuM~ar ~AXXX) - S3 
Et~ter L~g-In NuM~e~ ('89- XXXXJ - G4 

YJME 0 oo-~~M-YY ~~:1~~: :SS - ~~,G6 4-Ja~-91 
l::: r, ear wa19ne .:.T' s-.r,1p ::, ~ f 1..1.seo 1n n ,:,t; ca!l <g > - G7 
E~~ar volur~& ~f ~~ l~ t1~n ~fter fu~10~ <m l > - Ga 

T !~E l DD-M~M- YY hH:MM:: S S - F6, G6 4-J~n-9t 
~ntat• to-c~l c ~u~ts c o ~~ r ved at r, 1, - Gl0 
Ent~ ,• count t1 t1 e 1n ~11n u tas - G11 
Ent ~r oackgrcund (c / roJ - Gl 2 
C~lcul~t•o corr•ct~c c ou nt t•ate GlJ 

l 0-J a n-9L 
E.07-'3121 
91il-4178-A-I 
L0:49 

~-E.12125 
250 

l4:1219 
!1899 

10 
:a:9. 78 

BE.0 

+/-
+ /-

+/-

+I-Calcu i ~ted tlMQ ~,~ ~G~d ~ ro ,~ T(~) tc T (l), 
Calculated Y aec~ y fer T<1> - Gl5 nrs. - G14 3 . 3333 

T IME 2 DD-~M~-YY H~,~~: :SS - FE.,G6 
Ent&r tQtal counts ~ b s e r·veo a t T<2 > - Gl7 
Enter cou~t t1 ro~ 1~ Mln~ tes - Gta 
Enter back2round Cc /M) - Gl9 

0 . '3646 
B-Jar,-9t 8:38 

14262 
1111 

Cal e u1 ~tad co,·rRct~d c cunt rate - G2~ 
Calculated ti me e la o s ec ft·o~1 T(~) to T<2>, hrs. - G21 
Calculat~d Y Ollcay f ,:, r T ( ;2) - G.22 

30. l5 +/-
1396 +/-

93 . BL67 
0 . 3 6 2 E, 
0.5009 + / 

l l<I +/
I. 001?16 +/-

Ent~t• ¼vol er,·o r -cnen vol•~~,e- G23 
,j f sari1pla 1r, r,a>t t cal 1 1Y1- G24 

- 1325 

<1 st cut) 
<2r,a vo l ) 
(,:..n disk ) 

0 . 7 

!VIJJ / U 

0.0030 
ill . 1250 

0 r=• • ww 

9 

0 . 5~ 
12 

0.0035 
tll . 0tll50 
ill . 01i150 C~lcu ! ~ted voluroa o f s o1u t1on c ,~ unt~d (Ml) - 626 

Enter DIC ~ff1ciancy f or outactor for Y-90 - G27 
Analyst's r~covery - Ga& 

5 , ,::r,a t •ara_4.c:;_~-~------

0.0~01 •l-4.3ZE-04 
I. Bl +/- 0. 0453 

111 . 934 +/- 0 . tl\542 

CALCULATION OF S r - 9•~ E< ETA ALT I V! TY 

Y = Ccn~s at T(2 J- cnts at T <t> JI 
Ce• p -< ln2•<T ( L) -r ( l<l» /E,1, . I} - ,»<P -< lr,2• <T (2 ) -T (0)) / 64. I } J 

Y ( CpM) • <G2~-G13 )/( G15-G22J 

Y <c pt.1) 8')0 + / - l~ I. 7¼ 

C,:,ut'1 t ra't e Y ( cpr,1> >< i!'r'T1c\&r,cy (dpc> >< recc,very / s•. vc-l uflle Cml) 

dpri,/ ~ :z 
9. 45E+05 e.. E,¼ 

C:et lu,1 Cc p1i1) = <G !'J• G.!.0:' )/ 2 +C.3•ow11 &,~r )/(Gt5-G22> ::a: 

OR 

D06-028 

·.•. 

} · 

·, ·, .. :.:. :~;: .. . 
.·t;:'. · 



C 

.. 

: .. 1::.:.c,r: :sr 
:ate F.h:c-,,c-;; i- l !·'T , 

.;,:, """ "'' ;.,.;_, _¼t 
!D I ~.L.0.: oo)6 -iv 

C·tt.:11~t1.ti: W"'4!7D+1 
r, 11.i 
ea, I! 
leg Lo."f.i:llE 

iifliiltSU: Sr""TV 
Frccea"'t: ,TH·ll 

~ 

Tr-,;sr, to'1 

Date C'.3.lC' i.d.ltCi::J 

:: .. : ~i i] ~- 1:!: ,_.,,:, .. : ; , : : .• -

o.5oo'i.~- ,o,.,.!,i - :•1._,-.. , _..,c :, .. j,J 

Sn~~r Raaio~neM 5aM~l~ ~ u,~o~,, (XXXX > - G3 
Enter Lo;-tn Numo~~~ <•ag-xxxx> - G4 

TIME 0 00-~~M-VY H~ :M~: :SS - FE,GG 4-J~ft-91 
Enter ••,uaigr-.t .:.f samp l e f1.ls1UC1 1r1 r. ,:.t ce !. l <~> - G7 
~nta~ voluM~ ~, sol~t:on ~r~2r tu~i o ~ (Ml) - GB 

TI~E l OD-MMM-YY HH:~M: : SS - F~,Ge 4-J•n-Sl 
Entar tot~l counts co~2r'vad at T ( l) - G10 
£nter count t1Me 1n minutes - Gll 
Sn~er ~ackgrou~d (c / r~, - Gl2 
C~lculated cort~acted count ,~ate GlJ 

0'3-Ja.n-si6 
608-90 -
90-4178-A-2 -
10:4S -

t vvJo,.: 

0.4527 +/- 0.0023 
~~ll) ~/- Ill. 1.~5tll 

14:2111 
7744 -

10 .., 
2'3. 78 "+-/-

74S +I- 9 
:alcul•tao t1r.i~ aieosea f ·,..orn T \ ill) t,:. -r~1>, 
C•lcul~taa Y dec~y for T<l> - Gl5 

TIME 2 00-~~M-YY HHtM~: :SS - FE,GG 
Entwt' tot~l c ounts ~o s ervad at T<2> - G17 

hrs. - Gl4 3.~167 
0. S627 

8 - Jan-91 8:42 -

~n~ar count tlMR 1~ ~lnutc5 - GIB 
Ente~ background le / ~) - Gl9 
Ca!cul~taa corr ectec c c unt rate - G~~ 

12177 
10 • 

30. 15 .,.,_ 
1188 +/- l l 

Calc ,.llatad t 1rna ala.Ositd fr,::,r.1 T (Ill) t ,j T <2 ), 
Cali:u l atad Ycccay f .:,rT ( 2J - G2 2 

hrs. - G21 '33.8833 

EntQr' ~v~l ar,·or then v o lun1a- G23 ( 1st cut) 
~f saMPlit 1 n ~awt call 1~- G24 <2~d vol) 

Mls - G25 lon dlSk) 
C~lc~ l at~d voluM~ of solution count~o (mi> - Ga6 
Entet~ O/C eff1c1~ncy f~,~ C9t~ctor fot~ Y-9~ - G27 
~nalyst's recovc~~y - G28 

S 1,;,, .. t ., .. ., __ -:t;:,_./) __ ~--------

CALCULA'( ION OF Sr-90 E<-:::TA ACT !VITY 

C~lulate th• Y-90 c o unts at equ1l1br1u1~: 

Y Ccnt6 ~t T<2>- cnt~ at T ( l))/ 

0.7 

"'· s 

0.3623 
0.500S +/- 0.011135 

10 +/- 0. ll!'2150 
1.0006 +/- 0.0050 
~.~501 +/-4.32E-04 

l. 81 +/- 0. 0<,53 
0 . 324 +/- ~.0542 

Ce•p -{lr,2 •<T ( l ) -T ( l<l)) / E,4.l} - WAp -<ln2•<T<;2)-T(0))/64 . l)) 

Y Cc~M> = <S20 -Gl3 )/( ~l5-G2~) 

Y <ci:,rn > :a 738 + / - l', 

cprn/1,1 l Cc,,_. f",t ,~ate Y (,=- or.1 J i< a f f1c:1el'"1Cy ( cpc) ,,. recc,very / Sil. vc, l1Jr11e (rnl) 

aprn/n1 l 

apr,1/G :: t. 5~E•"'7 -+- I-

OH 

~.7¼ 

~- 7-,. 

53.78 cpm 

2. 138£-+-1£'13 ClPm/r,1l 

006~029 

. f . 



C..st;.w::lT 
t ill r..tct1H1I I ;-11....;,,, 
.:r, U'IJtr /Cl; "'- -·~ 

l~ I: ;..i..O.: ~Iii ·TO 

,...,.,,ucn: !irll7i-;.-l 
lillvb w,1, 
;eq cewv; :Tt 

ir.,lym:S,.;v 
fr«CJlj{t ; nf,H· tl 

~Ill 

J. rr~ 
,,. 

-- . 
• ,:;-4).,. ": 11ll r. :.. , 1 11..nL. h t.rl.lh I lvvJH 

·( :,........,. , , 

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

;~~~RDS ~ EE T ~o~ CALCULRY!ON DF Sr-90 BETA ACTIVITY 

Do,:e ca..~c,.d.atec 
~~tet• Raoiccn~M S~Mole NuMcar <XXXX> - GJ 
~~tat• ~og-ln N•J~l CC't· ( '89-X XXX) - G4 

TIME~ 00-•~M-YY H~ , M~: :SS - F6, G6 --J.n-91 
~Y,t ar weignt ,:,f sar,1ple f,..1swa 11··• h ,:, t cell <g> - G? 
Snt~r voluwa or ~Qlut1on ~tter tu~1~~ (Ml) - GS 

TIME l 0D - MMM-YY HH:MM:: SS - Fb,G6 4-J.n-91 
2ntar tot~ l eou~ts ~o~~~·ved ~t T ( l) - Gl0 
Ent•r count t1~1a 1n Minutes - Gll 
Entar backgrou~d (ci r~) - G12 
C•lcul~twd corractad count rato - Gt3 
Ca'.!.cul•t•tt.l t1r.1a elepsed frc,r,1 T (Ill) t,:i T (1 >, hrs. - G14 
Calculated Y decay for T(l> - Gl5 

TIME 2 D0-MMM-Y Y HH:MM: :SS - ;:6, G6 8-J,m-91 
Ent•~ total counts o bse,·ved at T C2) - G17 
Entar C~ Ynt t1,~• 16 ~11nut~s - G18 
Enter oackground C~/MJ - G19 
Calculat ad co,~r~c:t9C count rate - G2~ 
Calcul~t&d t1wa a l~osad f,•on1 T <~ > 
Calculated Y ditC"'Y fvr T ( 2) - G22 
Entat• ¼vol •t•t·or tnen , voluM~- G23 

~f S~M?l~ 1n naKt cell 1n- G24 
r11ls - G::: 5 

t,:, T <2), hrs. 

( 1st C•.&t) 

( 2r1d v;:,l) 

(,:,n dlsl<. l 
Ca l~ul~taa voluM~ OT £~lut1~n c ~u nted (M l) - G26 
Enter D/ C affic1~ncy f ~r datact Gr· fot· Y-9~ - G27 
Analy$t's r•covery - G28 

Si ar,at •H•e--4_...(1._~-----

C~LCULAT!ON OF S.-- g 0 BiTA AlT !V!TY 

C~lulate th• Y-9 0 c~unt5 ~t equ1l1or1uM: 

Y ~ Cents at TC2) - cnt~ at T ( l))/ 

- G2l 

09-J.n-s• 
61119-90 4 

'3111-4178-A-3 
10: 49 -

0. 5276 -'+/-
2~0 -+/

l410S • 
112174 

1111 
29.74 +/-

78 +I-
3 . 3333 
0.9646 

8138 
l5!i.8 

10 
29.61 .,.,_ 

127 +/
':13.8 167 
0.3626 

0.0026 
0 . 1250 

3 

2.121207 +/- 0.0040 
1121 •/- 0.00::.0 

l.012106 +/- 0.0050 
0 .2022 +/-l.1219E-03 

l.84 +/- 0.0460 
~.934 +/- 0.~542 

C••P - <1 , ,2,.(T(!l-T(lt'lll/E.4.l} - e,ap -<ln2• (T(2l -T ( 0))/64.l} l 

( G2~-G ! 3) /( b l 5-G22) 

Y (cpru) ... ; - 6.3¼ 

~pr,1/r.il Count r~t~ V Cc~~,> ~ ~ff1 c 1er1cy <a~ c ) ~recovery/ sa. volur~a (M l) 

aprn/ri11 B.ill2E.,.02 •I- 7. l 7 E•:,,t . 

OQt lt M = 2.45E+~5 cpw/g OR 

8. '3y. 

'3 . "'" 

53. 13 cpr,, 

5~ !. 8E+02 dpr,1/ml 

D06-030 

:-? 
:i 
:s 



-

(..jt~: 5-:T 
t ;i;;i, 1\1Ct1,": rs-;,_, 
_,, i:raw ~ : ~~ 

iD fl H, L.0. ; ~1,.i -;v 

~scn~oai: W""41Cv-i-1 
r,: 1.;& 
( Q(I 1, 
;oq ... t (C.,, 

r.i,1im:::r-'nl 
Pra:-t: h!H•II 

:aPR:AOS;-;;:;: , FOR CALCULAT!Qr. OF Sr-9\il BETA ACTIVITY 

Date- calc1Jlatwa 
z~t•r ~~dlOC'neM SaMcl~ Nuwo~r (XXXX) - G3 
Ent•r L~g-In Nuh1cer ( '89-XXXX > - G4 

Tll'lli: 12' C•D- ,•1~11'1-YY rlH:M P1 : :SS - F6,G6 4-Join-91 
Ent~r .... c11grit uf sa.r,tple f1Jsad 1r-1 n,:,t c&ll (g) - G7 
~nter voluroa of s o lut1~n att~t' fusion (ml) - GS 

Til'IE 1 00-l'IMM-YY Hrl:MM::55 - F6,G6 4-Join-91 
E~t•~ tot•l count~ oos•rvad at T(l) - Gl~ 
Ent~r count tiMa in h11nu ta~ - Gll 
Entar b~ckgro1Jnd Cc/m ) - Gl2 
C•lculatad ccrrec~ec count r•at~ - Gl3 

09-J~n-9,J 
590-90 • 
'30-4180 -C-l, 
1~150 • 

2.0698 +/-

195.5178 .+/ -
1311 7 

370 
10 

29. 74 +/-
7 +I-

0.011213 
0 . 0978 

C~lculAt&d time el~osec from T<~> to T(l>, 
Calcul•tad Y d~cay for T(l) - G15 

nrs . - Gl4 2.4~00 
0.9739 

TI ME 2. 00- 1~,"1/'l'l-YY HH:f'l"f'I: :SS - F'E., Gb 
Ent~~ total counts ob~at·vad ~c T(2> - Gl7 
~ntar cou~t t1M~ 1r1 ~1 1nu t~~ - G l ~ 

8-Join- 91 7156 

Enter b•c kgr·ouno Cc / ~1) - Gl9 
Calcul ~ted co~~rect~o cour1t rae~ - G2~ 
Cal~•Jl~t &d t1Me ~lapsed from T<~> to T(2> , hrs. - G21 
C~l~ulat~d Y oecat for T(2) - G22 
Ent~,· ¾vol ~r'rot· th~n volu~1&- G2 3 ( 1st cut) 0 ~ 

.;;f se1111pl u 1 r1 y,a>< t e el 1 1 r,- G24 < 2 r,a v,:, l) flt. 05 
ruls - G2~ <on oisk) ~.5 

Calcul~ted volume o~ solution c~unteo (Ml) G26 
£ntar DIC wff1c:1ency for d~tactor for Y-90 - G27 
Ar",.a l y•t' s rttC~•"very - G28 

S 1 !l na t ,,r,. __ * __ Q._~-----

CALCULAT !ON • 1= Sr- '3'3 B'::TA ACTIVITY 

Calulata the Y-9~ coynt s Jt ~qu1l10r1uM: 

Y ~ Cents ~t T<2>- cntG •t T(l)l/ 

464 
10 

Z9. 61 +/ -
17 +l

'33. 1 12100 
0.3654 

2 

2.021217 +/- 0.0040 
!ill+/- 0 . 0050 

1.0006 +/- 0.0050 
0.2022 +/-l.12'9E-03 

1. 84 +/- 0. 0460 
~.934 +/- 0.~~42 

' '"P -<lr,2•CT ( l)-T(0ll/64,l} - <twp -<lr,2•1T(2l-TC0ll/64,l}l 

Y ( cpM) = <G2~-Gl3) /C G15-G22 > 

y ( c pr.1) =- J. 6 + / - 3 l '3. 11' 

dorn/ r. , l 

apn1/rnl 

C.:,ur,t rate Y <cor.1> >c erf1c1~r,cy (Cl::>c::-> )( rec:~very / sa. v ,:, lur,1e (ml) 

B39•G27•G28/CG2E.)opti1/g = cprn/r.1l •G8/G7 

dprn/r,1 .l l.53E+ ~;:: +I-

L 44E+'34 + / -

::; .12'7E +"'I 21<'1. l¼ 

Z0. 11' 

cet liM <c:pw> = <GlY•G:2 l/2+ <3 •bwg err) / (Gl5-G~~) 

OH 

D06-031. 

52.57 com 

~--4 
;; 

j 



---------------------------
: .. :i~:.w: .;5i 

~:~~-:~ ~~ 
i> I ,.L.0.: Ill -¼ 

~nU l?tlct,: ;.HICV·,>1 
1,110; 
CC>'t lb 
Seq1111t C(II 

i<I.Ll,m:Sr-lO 
;,oceu,: HTIH-11 

,fa/2, d;/ l"U 
..;'fl 

/ -' . 
..:if". I 
..,?'1,1 

~ri 

3~ ~£ ~ D5 ~££ T ~oR CALC ULATIO N 0 ~ s ~-9~ 8£TA ACTIVITY 

::.~tc: -=alc:•.1lat1::o 
~n t ar Rao1ocneM SaM~le N1Jf~b~~ (XXXX) - G3 
En~~r Log-In NuM~ar l'89-XXXX) - G4 

TIME 1l- DO- ,•"lf•I-VY HH:f"':-1: :SS - c-e., GE. 4-Jar,-91 
C:r1'Car w•1gnt ,::.f sa1,1p l 1::1 f,.1.sed 1n n ,::.t eel l (g) - G7 
~~tdr v~lum~ ,~f ~~lut1~n after fu~1on (1~l) - G8 

TIME l 00-MMM-VV Hrl:MM::SS - c-e.,Ge. 4-Jan-91 
Entwr totAl counts o~~~t•v~d at T(l ) - Gl0 
Enter count t1Me t~ Mt~ut~s - Gll 
Ent~r b~ckg~cu60 (c / M) - Gl 2 
C~lculat~d co,·r•c t&d count , · ate - G13 
Calculated t1m~ ~lapsed fro,~ T1~> to ·r<l>, hr$. - G14 
Cal c ulated Y oecay for T(l) - Gl5 

TIME 2 OO-;,!MM-VV 'HH:M"': :$S - :e,, GE, 8 - J .. r,-91 
E~t&r tot~l counts cbsat•v•d a t T(2) - Gl7 
Enta,~ count ti,~~ 1~ Minutes - GlB 
Entar backgrounc (c/M) - Gl9 
Calcul~t~d cot~r·•cted c~un~ t•ate - G20 
Calculated tiMe elapseo fro~, T(0) to T<2>, hrs. 
Cal c•.1 lat a d Y decay for T < 2) - G22 

- G21 

10-Jan-91 
591-90 
90-4180-C-2 
10: 5'-' 

2. 1978 +/-

197.4122 •/-
13:29 

377 
10 

29.74 +/-
8 +/-

2. e,~ia0 
0.9718 

8t 0 8 
391 

10 
29.61 +/-

9 +/-
93.3000 

0.3E.4E, 

Ill. 011111 
Ill . lll387 

2 

Ill. 54 
2 

0.2 Enter ~vol error then volume- G23 <1st cut> 
~f sample in ne~t cell in- G24 <2 ~d v o l> 
mls - G2~ <~ n a1sk) 

0.05 

Calcul~ted voluMe of s~l lAtlo~ ~~unted (Ml) G26 
Entet• DIC eff1c1~ncy for cetector f ,~ t• Y-90 - G27 
Analyst's r·ecov~t· y - G28 

2.~207 +/- 0.0040 
10 +/- ·21. 0050 

1.0001::. +/- 111.0050 
0.2022 +/-1.09£-03 

1. 84 +/- 0. 04E.0 
0.934 +/- 0.0542 

S, ,;r,at ,_., . .,---<!f.__£::2._~------

CALCUL...- T ION OF S,•-'Jlll (<~ TA AC,IVITV 

Ca l u l ate tne Y-9~ counts ~t equ 1 l 1or• 1 um: 

Y ~ Cents at T( 2 1- cnts ~~ TCl)]/ 
Ce•p -{ln2+(Tlll-T(lll))/f.4 . 1} - e•p -{lr,2+(T12l-T!0 l )/E.4. l}J 

Y ( cprn> 

Y lcprn> 

C?rt1/r,1l 

dpr,1/n1l 

d p r,1/r,1 l 

I G2~-G13 )/ I G!5 · G22 J 

3 ... 1- 3 l 14. 11' 

C.:o1Jr,t rate Y (.:pm> >< eff1c1er,cy <~pc> ~ recovery / sa. v,:1lur.1e (1111) 

2.4EE+~l +/- 2. OlS+'l'l 

2 . 2lE+0-3 + / - 2 . 52E+t.llJ 

OR 

114. 31-

l 14. 3" 

52. 58 c::m, 

5. 13E+IZl2 dpm/r.11 

D06-032 

. ·, . -~; . 

:, ;_ ,' · , 

~-:~,;i..,/:' 

-~ 



C~st=...er: SST 
C•t1 ii.Kr1 tea: T-H,) 
,Ut ... ,., '' " l'Olll!f 
ID I ~. L,0,: !Yl • o 

,,scr,iuai: ,,,_, 1;,,..,:-1 
l< ll i'i ea, 1, 
~,cc,, 

i-ti,1,su: s,-;v 
irotf<J.rt: Mf/,-4•11 

:llill1 

/-✓ - ~, ,:,d✓-7,..,sr 

~nt~r Rad1cc:nem S a~1Q le ~u~bet' <XXAX) - G3 
Enter Lo~- I n Nu MO~t· ( '89 -X XXX> - G4 

TIME 0 DO- ".~1,,.-YY ~H·! :r"l"t': :SS - FE., liE. 4-Jar,- 91 
Er1 t6tr w•1ght .;:,f ila.r,1 n ! e f•.ts.td lr", h,:,t call Cg) - G7 
z~tar voluro~ of s~l ut1 0~ att&r fu~1on (Ml) - GS 

TIME 1 00-MMM- YY HH:MM::SS - FS,Ge 4-J.n-91 
Ent•r total c ounts o ~sat·v•o ~t T<1> - Gl~ 
Enter c: ,:,ur,t t1 rt1e 1n r,1 1 ri~ tws - Gll 
Enter b~ckgrou~d (c/ :~, - Gl 2 
C~lcul•t•d co~t~ected count ra~e Gl3 

-377 

593-90 
90-4 180-C-5 
114':51ll 

2. 1338 +/-
198.21.34 +/-

13:4 1 

113 
2'3.74 +I

S +I-

0 . 0107 
0 . 0991 

C.;;.l c:ul • tad t1r.1e e1aosea frc,rn ·r( ~ ) t,:, T<l), 
Calculat~d Y cec:~y for T(l> - Gl5 

T IME 2 oo- ~~M -YV HH:M~: : 55 - FS,GS 
Enter tot~l counts o bset·ved dt TC2) - G1 7 
~nt•r count t1Me 1n Mln u~es - G1 8 

hrs . - G14 2 . 8500 
0 . '3S97 

8 - Jar,-91 8:1'3 

~nt~r b•ckground (c/M) - Gl9 
C~ l culataa cot•rect~d cou~~ ~· ~ta - G~0 
Calculated t1~1e ~l~~s~c fro M T <~> to T< ~ >, hrs. - G21 
C~l c:1..1lat1wc Y oac .::-.y f ,:,r T <~> - G22 
Ent et· ¼vol ~t•r,~t• th~n v,~luM~- G23 Cl~ t cut ) 

of s~m~le in ~axt call 1n- G24 ( 2 ~d vol> 
n1ls - GZ5 Co n disk) 

C~l~ul~t~d vol~Me or ~~lut10~ counted (Ml) 
Er·,t•r• DI C t:: ff1 ,_· ieo, ,\,..· 1 f,_. , . ~u- l:t-1ct -:, , · i',:.., , • Y-'31ll -
Ar'1 cdy~t 1 s r &c (, v£:o r·y - G.2 U 

Si gn .. tur•--~~---0...-~----

CALCULA·r ION 01 ° Sr-':),! E< ,:. TA ACT !VI TV 

Calulate tne Y-9~ counts at equ!l1ot•1uh1: 

Y = Ccr",t:s at T<2) - crits a t T<l JJ / 

G2S 
G27 

0 .2 
0 . 05 
0.~ 

3 77 
l lO 

;;:9. 61 + /
a +1-

'33.4833 
io. 3S39 

"' · 54 

2.0207 + /- 0.0040 
1121 + /- 121.131115121 

1.000s +1- 0.0050 
0 . a022 •l-1.09E-03 

1. 84 + / - 0. 04S0 
~.9~4 ~, - ~ .0542 

Ce;•p -<lr.2• <Tl1)-i'( l/l ll/.; 4, 1} - .a•p -{lr,2 •<T (2 )-T C0>l / S4.l}l 

Y l c:pr,1) 

cpm /r.1l 

dprn/g :;;;; 

<G20-GlJ J/( Gl~-G~2J 

4 + / - 3 7 3. l" 

83'3•G27•G28 /C G2b)CpM/g • d~M/Ml•G8/G7 

2. 75£ •\t'l l 

3.4a1a+03 . , _ 

73.4¼ 

73 . 4" 

~2.80 C~rtl 

dut l1h1 = 4.78E+~4 cp~1 / g OH 5 . 14E+0Z dpn1/ml 

D06-033 

-\;.~.;"";.· 



·-

TOTAL BETA 
Tc-99 
Sr-90 

CALIBRATION DATA 

FOR 

PROPORTIONAL BETA COUNTER 

D06-034 
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Amersham 
.. 

'na 1'AIU,.at1n ... .,,1' ... 11C .,alue T•porud .for Chia ·,roducc 11 Cb• TH\UC o! 
• .. a1UTe1N11C 1rqcedue1 vtucb are coaaid•r•d to lt• "'HJS craceabl•• ud wicb 

NCUfJ requinaaU oucliae4 1D 1a1ulacoT'Y C"id• 4.13, 1n1aiOD 1, ·f•b~r, 
1t7t~ n••• c!Aiaa ua av,,ort•4 by th• follOlnDI coaaideraciou: 

• 

.._,_. 

. . 

l) 11&117 dir•" acci"rit1 a.&aur ... at iatercoa,,ariaoaa have Ne11 sad• lt•tv••• 
J.Mraua alMl DS "•r a period of aa111 1•ara. Soae a,ecUic e:usplea that 
£lluuau ue upiiwla ol cha vork which ha1 occvnad ar• U.n•d ltelov, 

a) J.a11daal7 ••l•cced aaapl•• of each p1'oduccin ltacdl of ch• QCT.U, qc:t.46, 
an4 ·QCD.1 aued radioauclid• 1raducta are .. ,au1'ed lt1 ns aad • ia,on 
of ?zac1abilicy 111ue4 co Aaerahaa. »uru1 ch• ,arud 1971 chrou1h 
1984, 63 aeparace aolutioQ acandarda aad ·poizlt 1ource1 b&ve ltaa11. iater-
coapa1'ed 1A chia --~•r. · 

-) .Aaer1ha:a parcicipac11 111 inteTcoa,ariaoa eseTci••• vith ~JS vtuch iirvolv• 
ain&l• auclid•• 1D 1caadaTdued 1olutio11 fon. lhl1'inc th• period 19!J 
thrau&h 1914, 11uclida1 vhich 'var• iDteTcowpared 111 Chia aasmer includ•d 
·ea•ll7/Ja•ll7•• Sr-19 aad i.-133. la _additicna, 17 ae,arat• auclid•• have 
'••• 1za,a1'caa,a1'ed du1'in& the peT1o4 1171 throu1h 1912, and 1'epeat inter
cow,uiaou of 1a.• of Ch••• auclidea ac 41!!araDt ti.ae• ~rl.il1 th• total 
u l4. · 

c) To funh•r 1CT•111che11 .\aeTahaa'• direct liak• tons, it u plamted, for 
the ,eriod 1913 throu1h 1917, to C&n'J ouc intaTcow,ariaoa esarci••• 
Mew.ea XU .aad .werah.&a vbi:h vill i:l~l~d• th• follavin~ Tadionuclidaa: 

S.) Aa-241 alpha r1f1raac1 1ource 
U) 111•6l .. ,. aolYcin 

Ui) ' C•l4 NC& aolucioa 
1Y) C1•3' lt•u 1oluU.011 . ' ,, 

BNW Y) Sr-90 'beu 101\&CioD 
Ti) h-147 b•t• aoluU.011 52 626 Tii) Tl•204 'beu 1oluU.011 

..Ui) S.•133 1ua.a 101nc IOUTCe 
is) ~241 , .... 1»O1at aourc• 
s) 1-12, lte.u aol.i\;ion 

-n.ae coa,aTiaoaa vill 'be in addition to Che aised auclide 1taacurd 
iacercowp&riaona. 
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Amersham 
... 

nialJUITf 10 ns 

n,a TNUUCIII .. ani-nac v&l11e ra,anecl far chu ·,roc1uci 1• cu THulC a! 
• •••u..aac 1Ttte•-'u•• va£ca are couid•recl co be 'illS CTaceabl•• ud Wich 

aacUfJ req\d.H:a•ACa ouCU,ae4 1a J.as~aCOT'Y C."1de 4.15, J.a.,iaicna 1, ·February 
lt1t. ~•• ~l!iaa ua w,porcecl by ch• follovia1 coa.aiderac1cnaa: 

l .l 1'aa, duecc acciTiCJ auau&MDC inurcaapad,ana tLA.,• lNe11 aad• lteCVH11 
.taerahaa &SMI ns ner a period a! a&DJ 1•ara. Soae 1pec1!ic a:uapl•• chac 
.Wuauace ue .. szu,,1&.cl.a ol ch• vork vtuc:b b.aa occun-•4 an luu4 'o.J.ow: 

a) J.aadaal1 aeleccad a.ample• o! each 1roduccin bacch of ch• QCT.44, QCT.46, 
an4 ·QC:D.1 auad radioauc:lid• produce• are .. eaurad by ns a11cl a J.apon 
et Traceabilicy iaaued co .-.rah&a. l)uru1 ch• peru4 1971 chrou1h 
1914, 6.5 aeparace aolucio11 acandarda and poi.Ac 1ourcea b.ave been. 1nc1r• 
caap•~•d ia ch.i• S&AAer. · • 

,, .Aaerahaa parcicipacaa ia incarcompariaoa esarciae1 vich ns vhich involve 
aj,n1l• aucl.id•• 111 acandardued aolu,1011 fona. l>urins Cb• period 1983 . 
c~~eu&)I 1914, auclid•• which vere ucercowpared 111 cbj,a aazmer 1.Dclud•d 
·c:.-137/J..•ll7a, S~•l9 a11d la-133. ln _addicioa, 17 aeparaca auclid•• luva 
-••• iacercoa,ared durin& cha perioct 1971 throu1h 1982, and repeac incer• 
ao-,ariao11a ot ••• o! ch••• D~clidea ac cli!!arenc ciae• brine Che cotal 
u l4. 

c) To funb.r HTeecchaa Aaerahaa'• direcc link• co ns, it u planned, for 
&he ,er1o4 1915 chrou1h 1917, co carry ouc incercoa1ariaon esarci••• 
NCV•&a ~ ~d aerah.&A Yhi:h vill ~~l~d• the foll.avia~ radionuclidea: 

1.) J.a-241 alpha refer1ac:a aaurce 
U) X1•4l ltec& •oluci011 

Ui) . C:•14 HU •olucioa 
i.v) Cl•l6 ltec.a aoluciotl . 1• BNW. Y) Sr-90 ltec.a aolucu11 ~, 1--147 bee• aoli&cion 52 626 '¥1,j,) Tl•%04 beea aoluc~oa 

' Yi.11) ~-lll , ....... poinc aource r" u> ..\a-%41 , ...... Jo1ac 1ource 
a) 1-u, MU aol.n.1·on 

th••• coapartaoaa vill be in addition ta th• aued ~uclide 1canurd 
iDcarcaap,riaoaa. 
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CONTROL CHART EXTENSION PROGRAM 

COUNTING SYSTEM: PBC #1 
CONTROL NUCLIDE: 90•SRY 
NUCLIDE HALF LIFE: 28.6 YEARS 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE: 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

16112.00 
16038 .00 
15876.00 
15714 . 00 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

15427.75 
15356.89 
15201.77 
15046.65 

THE DECAY INTERVAL MEASURED FROM THE EXISTING · CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

15059.58 
14990 .41 
14838.99 
14687 .58 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

I I ' I ' 
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1652~.oo · 
16686. 00 .. 
3-18-88 
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1- 1-90 

IS 1. 79059 YEARS 
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15224.08 
15293 . 25 
15444.67 
15596.08 
12-31-90 

IS 2.78719 YEARS 
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CONTROL CHART EXTENSION PROGRAM 

COUNTING SYSTEM: PBC #1 
CONTROL NUCLIDE: 99-TC 
NUCLIDE HALF LIFE: 213000 YEARS 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE : 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE lo/. X BAR LIMITS ARE 
THE 2o/. X BAR LIMITS ARE 
THE 3o/. X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

10985 .70 
10978 .80 
10867.91 
10757.01 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE lo/. X BAR LIMITS ARE 
THE 2o/. X BAR LIMITS ARE 
THE 3o/. X BAR LIMITS ARE 
THE REFERENCE DATE IS 

10985.64 
10978 .74 
10867.84 
10756 .95 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE ·11. X BAR LIMITS ARE 
THE 2o/. X BAR LIMITS ARE 
THE 3o/. X BAR LIMITS ARE 
THE REFERENCE DATE IS 

10985 .60 
10978 .70 
10867 .81 
10756 .91 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

I ' 

11089 .70 
104 .00 

11193.70 
11200 .60 
11311 .49 
11422 .39 
3-11-88 

11089 . 64 
104 .00 

11193 . 63 
11200. 53 
11311. 43 
11422 .32 
1- 1-90 

IS 1.80976 YEARS 

11089 .60 
104 .00 

11193 . 60 
11200.49 
11311 .39 
11422 . 29 
12 -31 -90 

IS 2.80636 YEARS 
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CONTROL CHART EXTENSION PROGRAM 

COUNTING SYSTEM : PBC #2 
CONTROL NUCLIDE: 90-SRY 
NUCLIDE HALF LIFE: 28.6 YEARS 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE: 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE lo/. X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

15377 .50 
15314.81 
15160 . 11 
15005.42 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE lo/. X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

14724 .44 
14664 . 41 
14516 . 28 
14368 . 16 

15469.50 
92.00 

15561.50 
15624.19 
15778 .89 
15933.58 
3-18-88 

14812 .53 
88 .09 

14900.63 
14960 .66 
15108.79 
15256 .91 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 
1- 1-90 

1.79059 YEARS 

I 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE lo/. X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

14373 .06 
14314 .46 
14169.87 
14025 . 27 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

14459.05 
85 .99 

14545 .04 
14603 .64 
14748 . 23 
14892.82 
12-31-90 

IS 2.78719 YEARS 

Project No.--------- ------Dot@ of Work _______ _ 

Enttred By ... , ___ ......__..___._ __ ___._ ________ Dote ______ _ 
j-• · - ' · ; . ' 
i Disclosed To ond Understood By : 
. . . . . 00G=-os1. 
;sig~ed 1-----~----'---~---------Dot@ ______ _ 

• I • 

'----1 _,2. _____ ___. __ ..__ ___________ Dot@--------

i_ ··'·- - . . 
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CONTROL CHART EXTENSION PROGRAM 

COUNTING SYSTEM: PBC #2 
CONTROL NUCLIDE: 99-TC 
NUCLIDE HALF LIFE: 213000 YEARS 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE: 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE lo/. X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

9551.60 
9521.42 
9425.25 
9329.07 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE lo/. X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3o/. X BAR LIMITS ARE 
THE REFERENCE DATE IS 

9551 .54 
9521.37 
9425.19 
9329.02 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

9617.60 
66.00 

9683.60 
9713.78 
9809.95 
9906 .13 
3-11-88 

9617.54 
66.00 

9683.54 
9713 . 72 
9809.89 
9906.07 
1- 1-90 

1.80976 YEARS 

9617 .51 
66.00 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 9551.51 9683.51 
THE lo/. X BAR LIMITS ARE 9521 .34 9713.69 
THE 2% X BAR LIMITS ARE 9425.16 9809.86 
THE 3o/. X BAR LIMITS ARE 9328.99 9906.04 
THE REFERENCE DATE IS 12-31-90 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 2.80636 YEARS 

. Project No.:---------------Date of Work--------

Eniered BY-----------------Date ------- .... _____ _ --~ 
i 

Disclosed To ond Under;tood By 006.::.053 
' 

'. Signed. 1.------------------Dote -------
1 : 2. - ·_.; ________________ ·oate-------

. - I 
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CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: P.B.C.-1 W700873 PROPORTIONAL BETA COUNTER 
CONTROL NUCLIDE: SRY -90 
NUCLIDE HALF LIFE : 28 . 5 YEARS 
NUMERICAL DATA INPUT SUMMARY 

POINT COUNT DATE 

1 8- 7-90 
2 8-14-90 
3 8-21-90 
4 8-28-90 
5 9- 4-90 
6 9-11-90 
7 9-18-90 
8 9-25-90 
9 10- 2-90 

10 10- 9-90 
11 10-16-90 
12 10-23-90 
13 10-30-90 
14 11 - 6-90 
15 11-13-90 
16 11-20-90 
17 11-27-90 
18 12 - 4-90 
19 12-11 -90 
20 12 -18-90 

COUNT [C/M] 

15236 .30 
15272 . 10 
15218.80 
15247.10 
15259.20 
15180 . 70 
15161. 70 
15205 .80 
15168 .30 
15188 . 60 
15198 . 50 
15181.50 
15144 . 40 · 
15093.00 
15150.20 
15226 .30 
15150.90 
15053.40 
15095.20 
15101.40 

NUMBER OF DATA POINTS : 20 
X BAR: 15243.96 
SUM OF COUNT RATES : 304879.00 
SUM OF COUNT RATE SQUARES : 4647590000 .00 
STANDARD DEVIATION : · 35.59 
fCHI SOUAREl/N: 0.791088 
REFERENCE DATE : 8- 7-90 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE lo/. X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

15172.78 
15091. 52 
14939.08 
14786 .64 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 15024.98 
THE lo/. X BAR LIMITS ARE 14944 . 51 
THE 2% X BAR LIMITS ARE 14793 . 56 
THE 3% X BAR LIMITS ARE 14642.60 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 14664 . 21 
THE 1% X BAR LIMITS ARE 14585.67 
THE 2% X BAR LIMITS ARE 14438 .34 
THE 3% X BAR LIMITS ARE 14291 .01 
THE REFERENCE DATE IS 

71.18 

15315 .13 
15396 . 39 
15548.83 
15701.27 
8- 7-90 

15095 . 47 -
70.48 

15165.95 -
15246.42 
15397 .38 -
15548.33 
1- 1-91 

IS .402473 YEARS 

14733. 00 -
68. 79 

14801. 79 -
14880.33 
15027 .66 -
15174 .99 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 
1- 1-92 

1.40181 YEARS 

D06-0S4 



CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: P. B.C . -1 W700873 PROPORTIONAL BETA COUNTER 
CONTROL NUCLIDE: TC -99 
NUCLIDE HALF LIFE: 211100 YEARS 

NUMERICAL DATA INPUT SUMMARY 
POINT COUNT DATE 

1 8- 7-90 
2 8-14-90 
3 8-21 -90 
4 8-28 -90 
5 9- 4-90 
6 9- 11 -90 
7 9-18 -90 
8 9-25 -90 
9 10 - 2-90 

10 10 - 9-90 
11 10 - 16 -90 
12 10-23 -90 
13 10 -30-90 
14 11 - 6-90 
15 11 -13-90 
16 11-20-90 
17 11 -27 -90 
18 12 - 4-90 
19 12 -11-90 
20 12-18-90 

NUMBER OF DATA POINTS : 
X BAR: 
.SUM OF COUNT RATES : 
SUM OF COUNT RATE SQUARES : 
STANDARD DEVIATIO~ : 
r CH I SQUARE l/N : 
REFERENCE DATE : 

COUNT (C/M] 

11037 . 10 
11017 . 50 
11034 . 70 
11013 .30 
Ir062 . 10 
11095.90 
11031. 80 
11076.50 
11081 . 70 
11062 . 60 
11129 .40 
11049 .60 
11095 . 20 
10938 . 00 
11064 . 30 
11057 . 50 
11042 . 70 
11094.60 
11100 . 20 
11032 . 60 

20 
11055 .87 

221117 .00 
2444680000.00 

41. 20 
1. 454690 
8- 7-90 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

10973.47 
10945 .31 
10834 . 76 
10724 .20 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 10973 .45 
THE Ii X BAR LIMITS ARE 10945 . 30 
THE 2i X BAR LIMITS ARE 10834.74 
THE 3% X BAR LIMITS ARE 10724 . 18 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 10973.42 
THE 1% X BAR LIMITS ARE · 10945.26 
THE 2i X BAR LIMITS ARE 10834.71 
THE 3% X BAR LIMITS ARE 10724.15 

82.41 

11138.28 
11166 .43 
11276 .99 
11387 . 55 
8- 7-90 

11055 .86 .. 
82 . 41 

11138.26 .. 
11166 .42 
11276 .98 
11387.53 
1- 1-91 

IS . 402473 YEARS 

11055 .82 
82.41 

11138.23 
11166.38 
11276 .94 
11387 . 50 THE REFERENCE DATE IS 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 1- 1-92 
1 . 4 O 181 YEARS 

D06-055 



CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: P.B.C.-2 W700878 PROPORTIONAL BETA COUNTER 
CONTROL NUCLIDE: SRY-90 
NUCLIDE HALF LIFE: 28 .5 YEARS 

NUMERICAL DATA INPUT SUMMARY 
POINT COUNT DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

8- 7-90 
8-14-90 
8-21-90 
8-28-90 
9- 4-90 
9-11-90 
9-18-90 
9-25-90 

10- 2-90 
10- 9-90 
10-16-90 
10-23 -90 
10-30-90 
11 - 6-90 
11 -13-90 
11 -20-90 
11-27-90 
12- 4-90 
12 - 11 -90 
12 -18-90 

NUMBER OF DATA PO INTS : 
X BAR: 
SUM OF COUNT RATES : 
SUM OF COUNT RATE SQUARES: 
STANDARD DEVIATION : 
fCHI SOUAREl/N: 
REFERENCED TE : 

COUNT [C/M] 

14564 .90 
14581.10 
14511. 50 
14573 .60 
14493 . 70 
14577 . 20 
14525.20 
14445 .80 
14483 .80 
14467 .80 
14431.40 
14421.70 
14469 .40 -
14443.60 
14377 . 50 
14397.70 
14343 .90 
14429.80 
14416 . 90 
14446 . 10 

20 
14534 . 25 

290685 .00 
4224920000.00 

41. 37 
1.113670 
8- 7-90 

THE STANDARD DEVIATION AT TH E 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIM ITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

14451 . 52 
14388.91 
14243 . 57 
14098.22 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 14310.75 
THE 1.% X BAR LIMITS ARE 14248. 75 
THE 2% X BAR LIMITS ARE 14104 .82 
THE 3% X BAR LIMITS ARE 13960 . 90 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMI TS ARE 13967.12 
THE 1% X BAR LIMITS ARE 13906 .61 
THE 2% X BAR LIMITS ARE 13766 . 14 
THE 3% X BAR LIMITS ARE 13625.67 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 

006-=-056 

82.73 

14616 .98 
14679.59 
14824 .94 
14970.28 
8- 7-90 

14392 .68 -
81.93 

14474 . 60 -
14536.60 
14680 . 53 -
14824 . 46 
1- 1-91 

.402473 YEARS 

14047 . 08 -
79 .96 

14127. 04 -
14187 . 55 
14328.02 -
14468 .49 
1- 1-92 

1.40181 YEARS 
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CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: P. B.C .- 2 W700878 PROPORTIONAL BETA COUNTER 
CONTROL NUCLIDE: TC-99 
NUCLIDE HALF LIFE: 211100 YEARS 

NUMERICAL DATA INPUT SUMMARY 
POINT COUNT DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

8- 7-90 
8-14 -90 
8-21 -90 
8-28-90 
9- 4-90 
9-11-90 
9-18-90 
9-25-90 

10- 2-90 
10- 9-90 
10-16-90 
10-23-90 
10-30-90 
11 - 6-90 
11 -13 -90 
11-20-90 
11 -27 -90 
12- 4-90 
12 -11-90 
12-18-90 

NUMBER OF DATA POINTS : 
X BAR: 
SUM OF COUNT RATES: 
SUM OF COUNT RATE SQUARES : 
STANDARD DEVIATION : 
fCHI SQUAREl/N: 
REFERENCE DATE : 

COUNT [C/M] 

9533 .00 
9565.30 
9566 . 20 
9615 .60 
9578.40 
9544.90 
9520.30 
9544.00 
9585.40 
9593.80 
9547 . 70 
9556.80 
9540.20 . 
9517 . 10 
9567.00 
9592 . 00 
9588.80 
9521. 70 
9544 .80 
9532.30 

20 
9557 . 77 

191155. 00 
1827030000.00 

27.83 
0.766691 
8- 7-90 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

9502 .10 
9462 .19 
9366.62 
9271.04 

THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 9502.09 
THE 1% X BAR LIMITS ARE 9462 . 18 
THE 2% X BAR LIMITS ARE 9366.60 
THE 3% X BAR LIMITS ARE 9271 .03 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 9502.06 
THE 1% X BAR LIMITS ARE 9462.15 
THE 2% X BAR LIMITS ARE 9366 . 57 
THE 3% X BAR LIMITS ARE 9271.00 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

006..:.057 

55.67 

9613. 44 
9653.35 
9748.93 
9844.50 
8- 7-90 

9557. 76 -
55.67 

9613.43 -
9653.34 
9748.91 -
9844 . 49 
1- 1-91 

IS . 402473 YEARS 

9557.73 
55.67 

9613.40 
9653.30 
9748.88 
9844 .46 
1- 1-92 

IS 1. 40181 YEARS 
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D7 - TOTAL URANIUM BY 

LASER FLUOROMETRY 



URANIUM 

PRIMARY DATA PACKAGE 

D07-001. 



SST 

TOTAL URANIUM DATA COVER SHEET 

Sample Number: 90-3617-A-l/2/3 
90-3619-A-l/2/3 
90-4178-A- l/2/3 
90-4180-C- l/2/5 

Procedure : HTA -4-16 

Pipet Calibration LRB# : BNW 52327 

Equipment (M&TE#): WA 52164 

System Control LRB# : BNW 52442 
BNW 53645 

D07-002 



URANIUM 
--

SUMMARY DATA PACKAGE 

D07-003 



URANIUM DATA 

Ur an i um 
Customer No . ug/ g wet wt . +/ - % er ror 

---- -- ----- -- - ----- ------ ------ -------
Segment 3 
90-3617-A-l 104 
90 -3617-A-2 108 
90-3617-A-3 <1. 4 

Segment 5 
90-3619-A-l 48 .5 
90-3619-A-2 48.0 
90-3619-A-3 2. 2 

Composite 
90 -4178-A-1 136 
90-4178-A-2 148 
90-4178-A-3 4.5 
90-4180 -C-1 0.6 
90 -4180-C-2 0.6 

. ,., 90 -4180-C -5 0.02 

~ 

D07-004 
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URANIUM 

ANALYTICAL REPORT CARDS 
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TOTAL URANIUM ANALYSIS 

A Scintrex UA-3 laser-excited fluorescence instrument is used for the total 
uranium analysis for SST samples. A Radiochemistry ANALYTICAL REPORT card 
accompanies each sample. This card has a card serial number, the date the 
sample was received into the radiochemistry laboratory, work package number, a 
radiochemistry lab serial number, customer identification number, the 325A Hot 
Cell identification number, the constituent requested (i.e., uranium), and the 
results. The balance ID number and BNW laboratory record book (LRB) number 
that holds the pipet calibration data are noted in the "Serial No." column. A 
copy of the pipet calibration is provided under separate cover. The M&TE 
number of the laser fluorometer is listed in the "Customer !dent." column. 
This number cross references to the LRB that contains the daily control data. 
The Uranium procedure used for this analysis is noted in the "Constituent" 
column. 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of the card on the 
right side of the card along with the initial meter reading. The U procedure 
is a standard addition method so the second volume is the volume of standard 
added (and its concentration) along with its meter reading. The mass of 
sample sludge aliquot and the volume of solution used in the dissolution of 
the fusion or the water leach is written below the sample aliquot volumes. 

On the bottom half of the card under "DATA" is the hand calculation of the 
data. This follows from the procedure. The initial and final meter readings, 
sample volume, std volume and concentration, sample weight and volume of 
solution of fusion or water leach are incorporated. Final results are given 
in ug or mg per gram. 

D07-006 
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Standard Reference Material 3164 
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r' rP,." }lo. l~, 

c..s-~2... 
Spectrometric Standard Solutio~ 

Uranium 
) 

J... \ . l .. ,· ,, , 
· I ., I -'~, y 

This St.aadard RcCcre11c:c Material (SRM) ts intended r or use in atomic absorptioa spectrometry, optical emission 
(pluma) spcc:troaacuy, spc:c:tropbotocnctry, or aay other &Dalytlcal tcc:baiquc tut requires aqueous_ standa~u 
saluliou Car cau"bnti.ag iostrumcats. SRM 316-4 is a single clement solutioa prepared gravimctrica!ly to contain 
10.00 mgmL ol uruium with a aitric acid caoccatntioa 0//V) ol 10 pcreeaL The certified value is based on a 
pavimcuic procedure, i.e.. wcigbt per "tOlumc composit.ica 0( bigb-pmity uruium oxide (U301) dissolvcu in NIST 
laigb•p•riq rcagats. 

Mcul 

u 

Coac:catntioa 
(ma,'mL) 

10.00 s 0.03 NBt...-CRM129 
(SRM 950b 9'J.968% •) 

Acid Conc:.(V /V) 
Appromnatc 

HNO3o 10% 

• 'Tlie .._ iaperi&ia ia CRM-llt (SRM 950,) _,_ da1armifteod bf rpccuocbcmic:al ~ aad IN allmacad to be laa lhH 50 llc/C

PTonduru ror Stonp aad Un 

Stability: This certificate is valid Cot oae year Crom the: shippiag date provided the SRM solution is _lccpt rightly 
capped aad stored wader aon:aal laboratory coaditioas. NIST will moaitor tbc stability o( representative solutions 

,- Crona lhia SRM lot aad il uy chaagcs occur tbac iavalidate this ccnificacioa, NIST wilJ notify purchasers, 

Pn,antlo• oC Worlda1 Staadard Solutions:_ The SRM solucioa sbouJd be brought ta 22 s 1 •c before use. All 
sfa.u or plastic surCaces coming iato contact with the: SRM ml&St ~ve been prcvio1&SJy cleaned. A working standard 
salutioa CH be prepued Crom the SRM solutio11 by serial dilutioa. Dilutioos shouJd be made with ccrtilieLI 
walumctric class A Oub ud 5 or 10 ml. class A pi pets. All volumetric craaslc:rs ol solutions should be performed 
•i.as a p,0.,.11 aaalytical tcdusiqac. Eada dilutioa sbo11ld bo acidified with aa appropriate high-purity acid and 
d.ilutcd ta calibrated t'Olamo usiag higb-puric, water. The stability o( the working standard solutioa will depend 
oa tho final acid caaceatntioa; therefore, can should be cmrc:isad to cmure tba, tbo tiaal acid concentration o( 
the dilatiaa cJascly approximates that oC the SRM. To achieve the highest accuracy, th_c aaaJyst should prepare 
daily warki.ag solutioos Crom 100 ~i/mL d.ilutioas al the: oriataal SRM solutioa. 

Notice to Osen: The same acid mizture as listed oa the SRM ccrtitiatc: should be u~d In making apprnr,riarc 
dilutioas and working standards. For some: iastrunaeatal techniques. small diHercnccs in acid type and concencr:a
tiaa ol tho SRM and sample may lead lo erroneous results, 

. Ciaithcnburg, MD 10899 
\._ January 19, 1990 

William P. Recd, Actin" Cliii:( 
Office o( Standard Re(erenc:e Matc:ri.al1 

i. 
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SRM 316.t was r,rcparcd by T.C. Rains of the NIST Inorganic Analytic&! Resc.arc:h Oivi&ion. Inductively couplcJ 
\uma atomic cmwion spectrometry analyse$ were: made by T.A. Butler anJ T.C. Rains. 

1 he tcchaial and support U(\C:Cts invnlvcJ in the prepautinn, ccrtilication, anJ issuance o( &his Sli\ncJ.arJ 
RcCcruce Material wuc: coordinated through the Otricc: ol StanJard Rdcrc:ncc Materials by J.C. Colbert. 
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I-129 DATA COVER SHEET 

Sample Number: 90-3617-A-l/2/3 
90-3619-A-l/2/3 
90-4178-A-l/2/3 
90-4180-C- l/2/5 

Procedure: 7-40.17 
7-40.15 

Pipet Calibration LRB# : BNW 52327 

Equipment (M&TE#) : WA 44163 

System Calibration LRB#: BNW 52626 

Control Data LRB# : BNW 52344 
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1-129 DATA 

Customer No. 1-129 dpm/g +/-%error 
----- ------ --- ----------- ---------- ---
Segment 3 
.90-3617-A- l <160 
90-3617-A-2 <160 
90-3617-A-3 <160 

Segment 5 
90-3619-A-l <178 
90-3619-A-2 <150 
90-3619-A-3 <169 

Composite 
90-4178-A-l <290 
90-4178-A-2 <170 
90-4178-A-3 <150 
90-4180-C-l <27 
90-4180-C-2 <26 
90-4180-C-5 <27 , -

-
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1-129 GAMMA ANALYSIS 

A ND-66 GeLi well detector system is used to perform the I-129 analysis. A 
Radiochemistry ANALYTICAL REPORT card accompanies each sample . This card has 
a card serial number, the date the sample was received into the radiochemistry 
laboratory, work package number, a radiochemistry lab serial number, customer 
identification number, the 325A Hot Cell sample identification number, the 
constituent requested (i.e., I-129), and the results. The balance ID number, 
BNW laboratory record book (LRB) number that holds the pipet calibration data, 
and the M&TE number of the ND-66 Geli well detector system is noted in the 
"Serial No . " column. A copy of the pipet calibration is provided under 
separate cover. The system M&TE number cross references to the LRB that 
contains the calibration data and the daily control data. The I-129 procedure 
number used for this analysis is noted in the "Constituent" column . 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of the card on the 
right side of the card. The second volume is volume of KI carrier used and 
its LRB reference. The mass of sample sludge aliquot and the volume of 
solution used in the dissolution of the fusion or the water leach is written 
below the sample aliquot volumes. Below this is the calculated weight of 
carrier recovered . 

On the bottom half of the card under "DATA" is the hand calculation of the 
data . This follows from the procedure. The yield of the carrier is 
calculated from the concentration of carrier added and the resulting we ight of 
carrier through the separation. The calculation incorporates the net counts 
in the I-129 peak (minus the bkg due to carrier), the count time , sample 
volume , Agl self absorption factor, efficiency factor, yield of carrier , the 
sample weight and volume of solution of fusion or water leach. 
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LI GW3756 1-129 SST ~ 42 - 90 90 -36 17 - n - 1 1K1101t Cor~ 16 Sca a~ nt 3 
6ELl l 16 HOUR COUNl 09/11/90 1311 PST 

·\-

HCOGRf' 
TOTAL 
LIVE 
f<EAL 
OUA[t 

18 -
21 -
37 -
88 -

18: -
:! 1 : 

2 11 
31! 

·- 371 
H! 

· · 881 · · 
911 

ADC 
o · 

16!00!00 
00: 0 0:00 

· 0.000 SLOPE 

21: 865 
37: 2998 ,.., . 828 
'17: - ·1527 

250 230 
20 3 

20 3 203 
160 174 

2 
·-o 

16:00:00 
16:00:00 

l ,000 -

--· -- 0 
40 

0 
·- -4'17 

182 

187 · 
198 

12-SEF·-90 
-11-SEF--90 

·· ZERO · -

176 
168 

-'106 
2958 

870 
1030 

177 
126 

---1 .. 5 - -- - - 127 ··--- ·-1 .. 3 --- -157------ · 
111 145 

102 
129 

124 
250 

117 -----
282 199 123 

06!17: 5:C. 
13 ! 11 :•( • - · 

0.000 -

193 
159 

- 1 71 
145 

97 I 04 

12-SEP-90·- - ·-06118118 -·-·- --·flll66/N[l76 - AUTOHATIC -f'EAK - SEARCH (V2) ---

Jc,: 
-flCO ClATE 111-SEP-90 ·--· 13 I 11100-------
SRCH LINITSI 1,000 TO 100,000 KEV 

I KEV /CH 1,000 ZERO 0,000 OUAD O,OOOEfOO 
·'--· - - - FWHN<OI -----2,0000--FWHN/KEV----0 ,-0000 ---- - -----

SENS 5,0000 
LT 57600 . CT 57600 

. r-------·-------·------- ·----· - - -----
' I f'N ENERGY AREA IIKGN[l FWHN LEFT PII CTS/SEC XER 

l , ! 

l 

·•- --··· - 1N - - ---- JS , J6 - ---'1'•5 ----·- 131·6 - - 3 ,-l9 - - H - H ----0,013- - 7 , 80- -
2 46,69 12• 798 2 , 22 43 7 0,002 33 , 45 
3 63,50 94 768 J,56 60 7 0 , 002 42 , 95 

92.-'16----..-3-;,----fl84 --2 , 5:i!- -il9 ·---9 - -----O,-OOB- ·10ri'5 - · 

( ) PEAK SEARCH DONE 

175 205 178 

L--- ------- ----- ----- --- - - - - - --- --------- ----- - -----·------·----· 

l 
---~·-1·-~--- -- 0--- --11----0-- - - - o---~o------o · -- - ---o-- - -0 - --·-0 - -· --- 1- .. --··- ---- -

11 I 12 40 77 63 90 99 2•9 250 
l . 1 21: 203 203 187 176 177 1193 , 171 175 

- ----31 :----160 74 ----t~8---168-----1 26 - --159- -- L-1•.5 ;-·-- - 127 

230 182 
20S 178 •:it-~ l - {1.\.:1# .. ~ .. •u .Y ~ 11.t' .1, e . "J..1 \'IL(S-

----1 43---- 157--··- ---- - ----·--- --

( 411 111 1•5 127 119 125 i71 154 125 
51 l 95 124 134 106 118 105 106 121 

101 122 
139 111 

.~-·--u1--- -io1-- --1-12 --1 10-- ---i •o - 1• --- -100 - - • 5- -- - 111 · - - -- -111 - 121 -- - -

( 711 106 123 129 149 149 134 141 137 125 123 

(. 

J 

, 
?, __ L __ 

l 

( 

' 
( 
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IJW3758 1-1:'9 SST 543-90 90-3617-A-2 H.1101< Core 16 Se ~n, rn t 3 
IJELJI 16 HOUR COUNT 09/1:'/90 064 • PST 

ACQGF;P 
·TOTAL 
LIVE 
REAL 

- OUA[I -

I 
0 

16:00:00 
00:00:00 

- 0;000 

Al•C 

SLOf'E 

2 13-SEF'-90 
- o I 2-SEF·-90 

16:00:00 
16:oo:oo 

-1 . ooo ZERO 

l - ·- · l 00 I 
l - 20•8: 

120•5 ---·-- ·--- 7095 - •950 

It - 2 •: 
•3 -- --- • 91 
56 - 6• 1 
60 - 66: 

- ---- 89 ·- i'6 I 
656 - 667: 

1326 - 1338 : 

51967 
2010 

- - 9i37 ·-

•7871 •096 
708 l 302 

- -- 1•3 79• · 
0 1188 

35 878 

1123 
913 

- -- -- 1315 -·-----..:31 ------·-- - 00• 
•31 

7• 
287 

9 
1• 4 
65 

06:ts:52 
06: •• : oo - ·---·-

-0.000 - -·-

13-!if F'-90 06:16:12 ND66/ND76 AUTOHATIC F'fAK SEARCH (V2) 

- l[,r -- --·---------------- ---- -- - -
ACO DATE:12-SEF'-90 06: •• :oo 
SkCH LIHITS:1326,000 TO 1338.000 KEV 

---- -· liEV /CH -- -- - I ,000 - ZEFW ---·--- ---0 , 000 - - OUA[1 0, 000£+00 
FWHH(OI 2 , 0000 FWHH/KEV 0,0000 
6£NS 5.0000 

'--------t. T-- -- -- --57600 - ,t:f---- - 57600 ·-- --· 

· PH ENERGY &KGND FWHH LEFT PW CTS / SEC 
-·---------------- ·· ----·-------- ·--------- - XER 

F'EAK SEARCH DON£ 
·--------

\ 

H6 20•2 

-------- -- ·--- - -- - - ; _____ ___ -------------

-11 ---- --o - - - ---0---- ----0--- - -0 ------ 0 - ------ ---<> - - -0--- - -- - 0 --- -- 0 ------- --<> -·- -
111 14 50 64 83 99 77 196 234 231 213 
211 200 187 190 172 J73 167 153 182 166 178 ,.,, -<•>(•"\.., ~'I _,, 

~- ---~11 -----160 - -- -- - -1 84----ts;f.J_ - t• o -----133 ------t• O': - - 147 , -- 133 ----- - --147------ 151 - -- -- - .. 
411 121 108 127 127 133 166 i7J 111 JOO 127 
51: 90 114 115 123 10• 117 106 102 129 128 

'c-----61-1-- ---104 ---t-t•--t76---H7---121--l.!3- - - 105 - - -~- ---90----1 07 ---- ·95------
1 7l I 97 105 102 140 142 121 123 '1 147 129 126 

( '"I Bl I 106 IOI 122 118 152 134 125 115 117 126 f.>•t, ~•r ,,.L , 
·''L-----91-1---1• 8 -----i??9- - - z9•---166--------t'31- --1-0•- •--t oo-+----96-----101- --99 ------ - -- --·-------------

( 101: 88 110 BJ 91 93 105 90 109 89 90 
:,, 1111 91 122 110 103 103 99 100 92 113 97 ,,., .. .. ,~ 0 --. 

0
-'" •r -

: .. ,-----1'211- --11s--i-0s----2------.<r--.-,s --u3 -- ---'t7-- - 103 --------91-----109 ---- ..: ' _~, ,· ____ -
(_ :,. I 131: 108 J06 110 95 108 100 97 98 116 106 

, .. , 1411 117 92 126 132 115 95 108 BB 97 103 
. ~-----1'5Jt- B7 ----<;>•----t1 4---t05-----t Oi'---HO-· ~5-------81 - ----101 ----t O•-- - ----- - -

( :, 1611 117 95 112 105 92 93 109 97 93 94 
1711 97 100 115 78 103 94 98 92 87 80 

---- -t8H--- - 84 ---93-----'i' 9--tl3----1s4---245 ---1 36--- 85 ----- 88 ---· -107 -----
1911 91 91 82 100 86 81 83 97 108 97 ( 

( ---------------- ----· --- -

- - - . -. -- - .. ~-- . -

L 

l 

l 

( 

( 

C 
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l~,_...) Cort 10 
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~esults 

/ 

1 vvul:lS 
~ .;.:,,,J__ 

czoo~ ~ J 
t,Nw S-:$<., -iS,, P'ci '-1 5 
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-----------. - -----------
OW3761 J-129 SST 544 - 90 90-3617-A-3 TKllOB 
OELI! 16 HOUR COUNT 09/13/90 0746 PST 

' · '· --r·. --- -------
Co re 16 Se 1m~n t ~ H62042 

' 

~~~----·· 

----~~~~:~-_____ ,.. _ _ A_o_c _____ _ ;_~;:::~::~ ~~;!: ;_;} - ____ ____ _____ -------··· 
LIVE 16:00:00 16:00:00 
REAL 00:00:00 16:00:00 

. - --- OUA 0- 0-. 000--91.:0PE---h 00(}---ZERO------- (h 00,. 

) ' . 
) 

) 

) 

) 

) 

) 

, 
J 

• 
• 

------- 1-- - -- 20491--SHO'i'-- -'5~09"'----1024---- --- .L. ------ - --- ····---- - -- --- -· - · 
24 - 37! 2442 258 2194 
27 - 35: 1623 219 1404 

--------r-· -- ----· 
14-SEP-90 06!24:40 HD66/ND76 AUTOHATIC PEAK SEARCH (V2) 

··· --1D1- - -----~ - - - -----------------..._ ______ _ 
ACO DATE:13-SEP-90 07!46:15 
SRCH LIHITS ! 1,000 TO 2049,000 KEV j 

FWHH(O) 2,0000 FWHH/KEV 0,0000 
SENS 5,0000 

------ liEV- -/Cw----t.OOO---ZERO~-- ---<O,OOO--·OU/lD·-- O,OOOEtOJ----

-----1.: - ------ ~7600---e' 57600---------~ --------· ··-· --- ·- --·-- -·- .. · ... - - - - -

PN ENERGY AREA BKGND FWHH LEFT PW CTS/SEC 
·---------- - - --------- - - --------

lH 19,92 916 1360 3,25 10 17 0,016 
2U 30 , 94 219 1565 4,11 26 10 0,004 

. ----· 3d ---- - 43. oo----4+---- 494--1.00-- 42- -- 9---- o.oo-t 
4d 46,00 249 1152 2,46 42 9 0 , 004 
5d 60,00 16 446 1,00 59 9 0,000 
6d 64, 00· - - 199----944---- 1,50- 59---··· 9 ·---- 0,003 
7 93,05 354 1215 2,24 88 10 0,006 
BU 185,76 225 1198 2,13 180 12 0,004 

· 9U 239,48 -- - ·-·- 196 ----· 658- -·· 1,99··- - 234 9- ·- 0,003 
lOU 339,41 49 388 2,83 336 8 0.001 
lld 511,00 586 494 2 , 96 503 16 0 , 010 
l:!d 515,00 ····· -·· 22----· -· 209 -···-· 0 , 95 503 -· 16 0,000 
13H 661,29 414 182 2,39 656 11 0,007 
14H 704 , 46 39 232 7,82 698 16 0,001 
15H 1460,96 ---- 73 ·- - ·-·-· 90- ···- -· 3,58 1451 ·20 - --- 0,001 

PEAK SEARCH DONE 

11 O ··-- - - 0------- --0 ··· ·- ---- 0 -·--- - ---0- -
11: 9 53 62 66 72 40 
21: 190 189 169 165 199 160 
3 l: ·- 181 --211> - - - 197 - - - 156- -- 153 159·-
41! 128 124 145 130 136 198 
51: 126 112 H5 125 107 104 
61: 88 124 - -- 160- ··-·· I 9t ·--- -· lH-- ··- 9 :C--

71! 130 12:? 123 136 162 144 
81! 98 102 ll 1 130 145 118 
911 172- -· 237··---- 280-- · 169· 136- --- -· 112- ~ 

1011 99 92 98 99 107 91 

------- --------- ·-- -- - -·-··· ----- ·-- · 

XER 
--- --- -- ----- --

26,54 
73,01---
20.37 

198,33 
21,93 ---
14,90 
22,67 
20·, 94 --·· · 
59,62 

6 , 77 
95,13 -

6,74 
57,51 
20, 91 -

--· 0 - ---
213 
159 
147---·-
158 
109 
104 · 
119 
138 
110- -· ·-
101 

0- -
269 
166 
146 
130 
122 
100 
124 
133 
· 90 · 
114 

- 0 
239 
193 
140 
112 
112 
118 
127 
109 
101 

98 

0 
192 
209 ~ ..... -, .. 
112 
112 
119 
108 
104 
112 
103 
117 

6 

) 

) 

- -- -- . - -

) 

) 

) 

) 

M 
~ 
0 - -· -· - -- ---
I ) 
~ 
0 
Q 

) 

) 

) 

) 
' . . ,.._. ·c" 

) 

) 

) 
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_) GW3 7 97 SST 547-90 90-3619-A-1 Tl(t 10Ei Core 16 Se<111cnt 3 i-1'.!9 m6204'.! 
16 Hour Count 10/17/90 1257 PST , 

fo,,( t~ 
) 

fl.COGRP 1 ADC , ) 2 18-0CT - 90 06:19:29 
TOTAL 0 0 17-0CT-90 12:57:00 

l LIVE 16:00:00 16:o,,:oo 
) REAL 00:00:00 16:00:00 

OUAD 0,000 SLOPE 1 , 000 ZERO 0,000 
) 

18- 0CT-90 06:19:35 N066/ND76 AUTOHATIC PEAK SEARCH IV2> 
) 

) rn: 
) ACO DATE:17-0CT-90 12!57!00 

SRCH LIHITS! 1,000 TO 20~8 . 000 KEV 
) KEV /CH 1.000 ZERO 0.000 DUAO O,OOOE+oo ) FllHH(Ol 2,0000 FWHH/KEV 0.0000 

SENS 5,0000 
LT 57600 CT 57600 

~ 
PII ENERGY AREA BKGND FWHH LEFT PW CTS/SEC %ER ~ 

lH 18. 34 924 1296 3,87 10 16 0,016 6,42 0 
2 46,00 148 1094 2. 19 42 9 0,003 32 , 66 : I 

) 3H 62 .99 193 923 2,96 59 9 0,003 23,40 ) 00 4U 84,09 98 576 2,85 82 5 0.002 40 . 02 
0 5 92, 91 358 984 t.63 89 8 0,006 13,47 

) 6H 185.65 374 1239 2,04 179 14 0,006 14,28 0 7H '.!39, 32 368 1390 3,00 229 20 0 ,006 15. 20 
9 511. 24 479 384 :?.94 505 13 0.000 7 , 37 

) ~H 660,90 218 298 2 , 61 653 17 0,004 13 , 09 
10 714,90 41 100 2.94 711 8 0,001 37,86 
11 U 1001.00 19 64 3,14 997 B 0 . 000 63 . 81 

) 1'.! 1191. 45 22 39 t.90 1189 7 0.000 45 , 45 
13H 1346.79 14 65 4 , 42 1338 10 0,000 85,71 
HH 146'.!,81 4 •1 120 3,61 1448 24 0 , 001 38 . 30 

) 
F'EA K SEARCH DONE 

) 

1: 0 0 0 0 0 0 0 0 0 '.! 
) 11: 15 40 76 91 66 l._3 273 257 '.!38 218 ) ~1 ! 193 166 189 163 1160 d.w [166 ill> 16\' 148 

31 : 154 188 153 149 1 28 150 11_p 
~ 141 11'.! 

) 41 : 131 127 129 135 146 193 16 133 112 116 .) 51 : 99 103 128 117 115 11 I 85 11 4 95 1 '.! 4 17)~-(i)(J! 'o) ::::. Is-::, 61 : 97 146 135 177 132 100 110 127 90 11 '.! .;.1v ., ns,( ) 71: 118 117 126 135 145 115 IV 122 109 118 ... 
) 81 : 93 96 133 141 160 134 134 113 131 114 

T ~(,-. /::' , c;... / 91 : 110 2:?J 330 174 115 115 96 96 129 89 ::: 

J 101: 123 90 90 102 98 101 118 87 106 114 

1::p~ 
J 111: 107 109 116 110 94 95 102 110 106 109 - 1(cr 

121: 90 101 97 116 96 11'.! 97 105 103 86 

• 131 : 106 99 11 '.! 107 93 110 91 1'.!6 105 103 Bl../<, ) 111: 103 97 100 149 115 94 113 101 102 115 ~ .t,.,,. 11/,r .. ,,;,,, 151 ! 100 93 92 109 89 111 109 100 105 92 

• 161: 99 107 100 113 104 110 90 94 103 95 Jo .,. ,:: . ~I Cl'"-

> ) 



___________ ....__ --------------------------------.---

L11:li.i1i1:f: :151 
L•,le Ri.<1:ntll: 8-~Hv 
iii;,~ IXdr:< No: Ha~v.i;, 

lD l ".L.u.: ~qb -1v 

11escnpl1cn: 1v-~lhr~ 
l~!lvb 
Lore lo 
~1111:ut ,.( 6 < 

. ~~1}/'\1 
lii1al ym: 1-1~ 1 

Proce-dure: Hv. l~ 

~.esults 

Ni•lriL r I H,tlL h l:.t'Uk I 

,,,. ,,,. .., 
.L. c~)~-C..s) (_1-o )(.zro) . 

(»of~2.) (-'DIO) \..•1'r2;1)(:_~~'f) 

• ..2. . 0/?Z ,J ~ol..l,d-;7 
oNc.J ~ 3G, Y5 'rJ G,? 

1.~lCUl<lLl-iil: ----4- c5 hl+-,-"7 liii.L~ n- &r, 
~,lt"WI...J - -· . _ ___ _.1_...9-i ,~ ________ 11,Lt: , . , ~-11 

~"':;;:_~ 
11.m Jr.11..:1&. It ... ,.;,h~ 
Li,,j bt.u~: l-11N:r.:J.J ~, ~ 
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, 
GWJS (l-1 SS T 518-90 90-3619-/\-2 fK110B Core, Sc, ,1 mc,nt H6.?04 2 I-12~ 

") 
16 J 

16 Ho1J r Co,.Jnt 10/2:!190 0?15 PST 

t 
~t~ 

) 

) 
1\COGRP 

) 
1 ADC 2 23-0CT-90 06:20:53 

TOT/\L 0 0 22-0CT-90 07:15:11 

l LIVE 16:00:00 16!00!00 ) 
REAL 00:00:00 16:oo:oo 
OUA!l 0,000 SLOPE 1,000 ZERO 0 , 000 

) ) 

1 - 100: 11914 7014 4900 
2 4 - 37! 2241 0 2303 ) 
27 - 35! 1416 B9 1327 I l iL>) f I ,#- , J.. . y 

., 

) 
1: 0 0 0 0 2 

) 
0 0 0 0 0 

11 : 20 56 84 60 64 71 256 :?4:? 206 197 1'1/',- ' ~j1H) - C, 0 

21 ! 1B5 177 173 181 /168 [p3 1;v 168 159 1<13 
31: 171 174 170 136 134 155 t.:'5 . 137 141 
41 l 126 119 129 117 120 166 112 101 106 

) 51! 102 106, 118 102 111 101 114 100 118 120 {" 
61: 99 135 170 148 110 99 106 99 115 109 

~ 7 1 : 110 116 128 123 132 169 119 133 118 108 -
) 01: 114 99 105 143 144 114 126 118 107 110 L l 6/4-..~; !67 ) 0 

91! 133 234 270 192 108 94 110 106 124 98 II 
) :! 4: 181 168 173 161 169 159 143 J.--r ~t...._k. 10//r ~ (0/L(,, 00 

31! 171 174 170 136 134 155 "148 0 
L. · . f'1 0 27! 161 168 159 143 

31: I 71 174 170 136 134 

) 23-llCT-90 06!30!00 HD66/IID76 AUTOMATIC PEAK SEARCH ( IJ2) 

n,: 
) ,, r: o [JATE:22-ocT-90 07!15!14 

SRC H LIMITS! 1.000 TO 2049,000 KE'J 
~. !;: I/ /CH 1,000 ZERO 0,000 OUAD O, OOOE • OO 

) FWHi1 ( 0 > 2, 0 000 FWHH/KEIJ 0 . 0000 
s rns 5.0000 
LT 57600 CT 57600 

) 
Pl/ EtlERGY AREA BKGtlO FWHH LEFT PW CTS/ SEC ¼ER 

) l r1 18, :!O 782 1360 3,28 10 16 0 , 014 7,57 ) -, 46 , 77 106 805 2 , 01 43 7 0,00 2 39,08 
J H 62,68 209 1095 2,37 58 11 0. 004 23,44 

) ·l •f 7 3,00 46 662 1.55 71 11 0, 0•.)1 80,46 ) 
5d 76,00 224 1356 3,06 71 11 0.004 24, 19 
6 92,80 444 904 2,58 B9 8 0,009 10.20 ., 7 l!ll>,05 283 930 2,66 131 10 0. 0 ·~5 16,36 ) 
BH 239.10 198 876 I. 4B 233 12 0, 0 03 22,30 
'IM 352 , 93 123 395 2.00 348 10 0 , 002 24,57 

I 10 511.22 51'.) "31 J,27 5•) 4 15 v.oo? 7,26 ) 
llU 661.tl2 129 2V3 2,07 657 10 o . •.) •:):! 19.00 
l..!H 9•J8.79 91 170 8,75 901 20 0.002 22,81 

• lJH IHl,t:! 128 29 2.10 1452 19 0.00 2 10,65 

) ) 

L 
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-, 
Gi.131306 SST 519 - 90 90-J.619-1\-J I -129 

) TK11 •.)B Core 16 Se :111ent J N620•12 
16 Hour Co•Jnt lOi::!J/90 1004 PST 

~ ) 

> /'\COGRP 1 ADC ~T~~:19!08 
) 

2 
TOTAL 0 0 23 - 0CT-90 10 : 04:21 

l LIVE l6lOO : oo 16!00!00 ) REAL 00:00:00 16!00!00 
OUAD 0.000 SLOPE 1,000 ZERO 0,000 

'I ) 

1 - 100: 12JH 6974 5400 
24 - J7 l 2250 87 2163 

) 27 - JS: 1441 105 ll36 

,,,,, - ..!J:. .511 ) < 117 
) ,V ~ 

1: 0 0 0 0 0 0 0 0 0 1 
11: 19 49 

~ ~ 
77 10 7 303 298 2 '1 l 198 

) 2 1 : 216 l9J rlib 181 [164 168 148 183 a-, 31: 1 58 191 152 14{] cfJ3 c.!ID 148, 118 124 132 n - n 1< · 1 I, 
41! 119 126 120 122 ] 29 179 16f 121 111 114 ~ 

) s1 : 124 121 118 122 101 115 122 122 116 128 I',~ / - { (J .. ) = ,~ 
0 61: 127 122 164 193 115 101 94 101 113 97 

71: 117 119 109 1:19 134 154 152 139 112 100 I 
) 81 ! 96 124 139 122 137 114 125 135 137 110 le,~~ _ /0 {s~0) -- 7f;? (Jj 91: 1 36 231 295 192 146 108 96 105 91 108 r - 0 
) 24: 161 194 181 164 168 148 183 ~-.:. . z..•u-;< 0 31: 158 19 1 152 144 133 125 148 

27: 164 168 148 183 
. ) 31: 158 191 I :12 144 133 T 81~ .J- ,.;,, -t . ,,,r,., 

21-0CT-9 0 06! 19:37 Nll66 / ND76 AUTOHATIC PEAK SEARCH ( V2 ) .:. < · fi 9( 
l[J ! 

) ACO DATE!23-0CT-90 10!04!21 
SRCH LIHIT:3 ! 1,000 TO 2048,000 KEV 
~EV /CH 1,000 ZERO 0,000 OUAD O,OOOE+OO 
FWHH(O) 2,0000 FWHH/ 1\ EV 0 , 0000 
SEIIS 5,0000 
LT 5 7600 CT :17600 

) 
PN EIIERGY AREA 81\GND FWHH LEFT n, CTS / SEC :i:rn ) 

) 1H 18 , 213 887 1260 J . 07 11 1 4 0 , 015 6 ,58 
) 2 46,34 IJ3 810 2.02 43 7 0 . 002 Jl ,4 8 

JH 69.69 99 1652 3.99 70 14 0 , 002 58.92 
) 4d 89,00 130 892 3,82 86 14 0,002 33.65 ) 5d 93,00 690 1382 I.BB 86 14 0,012 8,5 2 

6U 145,96 47 1060 2, 42 139 10 0.001 99,04 , 7U 186,32 238 1040 2,16 181 10 0.004 20,23 
) BU 238.86 73 688 1.60 235 8 0,001 ~n 

9U 296 , 91 :17 448 1.69 292 8 0,001 54 , 16 , ION 511,07 650 270 3,59 504 15 0, 011 5 , 31 
) lid 558.00 8 276 1,20 :153 11 0 , 000 295,80 

12d :161 .oo 12 118 1.00 553 11 0,000 131 . 23 

• lJH 608.94 108 182 1,75 604 11 0,002 20, 12 

• ) 
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> .sir 
:1! OW38'8 607-90 1291 01/23/91 0837 PST H45322 

) 
l 

) 

t,; , ftJ- 1./11~/-/ 
rK 110/J-U~ - tMfl'Mlff 

~N~~7:51:39 ACClORP 1 ADC 2 
) TOTAL 0 0 23-JAN-91 08:H:s9 

LIVf 16100100 16100100 

/ 

REAL 00100100 16100100 
OUAD 0 . 000 SLOPE 1,000 ZERO 0,000 

2 4-JAN-91 07151152 HD66/ND76 AUTO HA TIC PEAK SEARCH (V2) 

ID! 
ACO DATE:23-JAN-91 08136159 
SRCH LIHITS: 1,000 TO 2019,000 KEV 

~ 
KEV /CH 1,000 ZERO 0 , 000 OUAD 0, OOOE • OO 
FWHH(O) 2,0000 FWHH/KEV 0.0000 

N SENS 5,0000 
LT 57600 CT 57600 0 

I PH ENERGY AREA IIKOND FWHH LEFT f',W CTS/SEC XER 
OCJ 1H 17,21 804 1337 1 , 95 10 14 0,014 7 ,34 0 211 63,42 146 781 2.00 60 7 0,003 28 , 31 
0 3H 75 , B3 307 1150 3,99 70 11 0,005 16 , 63 

4d 88 , 00 118 686 1,78 86 1'1 0,002 32,71 
Sd 93,00 466 1650 1 , 9J 86 14 0,008 13.t 7 
6 122,27 62 820 1.81 118 8 0,001 66,54 
7 185,76 265 1005 2,07 181 10 0,005 18,00 
SH 23B , 85 :!2S 1128 1, :i I 231 16 0,004 22 . 14 
9U 352,68 115 445 2,00 347 10 0.00 2 27,57 

10 511 , 34 656 319 4 , 10 sos 13 0.011 5,48 
lid 659 , 00 8 168 0 , 56 656 12 0.000 :'Jl , 84 
12'1 ,Sl, 2 ,00 212 264 ;,,73 656 12 0,004 12 , 93 
1311 1041 , 00 8 140 2,70 1038 14 0.000 212, 13 
1411 1352 , 39 38 24 1.48 1349 8 0.001 21 , 40 
1511 1460,96 45 55 2.25 1156 10 0,001 27 ,67 

PEAK SEARCH DONE 

10 - 2 J! 2141 804 1337 
60 - 66 1 927 147 780 
70 - eo: 1•57 308 1149 
86 - 99: 2105 474 1631 

118 - 12s: 882 62 820 
181 - 190: 1270 265 1005 

) 231 - 2461 1353 225 1128 
347 - 3561 560 115 445 
505 - 5171 975 657 318 

) 656 - 667: 413 155 258 
1038 - 1051: 148 8 140 
1319 - 13561 62 JB 24 

) 1456 - 1465: 100 45 55 

1 - 100: 12902 8452 4450 • 

I 6 



. ,.., 

··----------------

Cust011er: SST 
Me Rectived: 9-11-90 
liOo'k ~Ol!r tel: llb204_i 

IO • A.L.O.: bQ8 -90 

Oescriptioo: 90-4178+2 
TK1108 
Con lb 
5eg COl1fOS ITE 

fwlalysis: 1-129 
Procedure: 7-40.15 

Results 

/ 

/ 

- - - - -- - - --------
i-il~RL t ·11 Li-lL kl:PlJRT 

BNW52917 p. 125: 0.4527g -t ?~ -
,"i".069 r.J. ~t, ... ~ + 1.:x:fio,J(tir r ,~r ~ 2 .007-s 1.J 

~ 53,, "5 -y~°J "1'1 . ..!3tvw .::i3c,., v...:Q "5 "3NiJ53t,,,'{j;>, f&-1 
v ,o-a/J r • ·, 

__J .Jad.jj w/11 /r" 15, Wm) ,, T /'e~,c.J 
a cu ations 

D08-022 

Date _12/r ft o 
Date 1-,11::11 



, 
I 

l 

l 

) 

) 

) 

) 

> 

) 

> 

) 

) 

• 
> 

.... -•-~t · ·,· -••' •. ·, • .._,..,,._, . . _ .. _,._r......... . .......... .... ~,,, . .... · ·---- ··· ··· · 

GW3792 SST 608-90 IIM~II 90-417B-A-2 TK110B Core 16 Se~~enl COHPOSlTE 
16 HOUR COUNT 10/15/90 OB06 PST 

I\COGRP 
TOTAL 
LIVE 
REAL 
OUAO 

l 
0 

16:00:00 
00:00:00 

0.000 

ADC 2 
0 

16:00:00 
16:00:00 

SLOPE 1,000 

16-0CT-90 
15-0CT-90 

ZERO 

06:16:17 
08:06 : oo 

0 , 000 

16-0CT-90 06: 16:H ND66/ND76 AUTOHATlC PEAK SEARCH <V2> 

10: 
ACO " DATE:15 - 0CT-90 
SR CH LlHITS: 1,000 
~EV /CH 1,000 
FUHH(O) 2,0000 
SENS 5,0000 
LT 57600 

PN 

lH 
2H 
3H 
4H 
5 · 
6,j 

7d 
BU 
911 

10d 
lld 
12H 
13H 

EIIERGY 

19 , 85 
31 .05 
47,54 
62,54 
92,82 

186 , 00 
1B9,00 
239, 11 
510.69 
662,00 
665.00 
998 , 54 

1160,67 

PEA K SEI\R CH DONE 

0 

AREA 

1177 
264 
143 
209 
365 
370 

22 
193 
535 
:? 92 

16 
24 
84 

0 

oB:06:oo 
TO 
ZERO 
FWHH/KEV 

CT 

BKGNO 

1380 
1350 
1320 
1313 
1362 
1374 

552 
572 
539 
174 

52 
102 

67 

0 

2048,000 
0.000 

0.0000 

57600 

KEV 
OUAD 

FWHH LEFT 

5,55 8 
5 , 05 27 
2, 11 41 
5,90 57 
2 , 25 87 
2,54 180 
1,60 !BO 
1,96 235 
3,28 500 
3 , 20 657 
1 , 00 657 
1. 72 995 
2,2 5 1451 

0 

PW 

20 
10 
11 
13 
12 
12 
12 

8 
22 
10 
10 
12 
19 

0 
59 

O,OOOEtOO 

CTS/SEC 

0 , 020 
0,005 
0 . 002 
0,004 
0,006 
0,006 
0.000 
0 , 003 
0.009 
0.005 
0,000 
0 . 000 
0 . 001 

0 

%ER 

5,33 
20,62 
36,B9 
25,48 
15, 2 3 
15,09 

152, 53 
18,95 

7,51 
9 , 66 

68.47 
6 2 , 9 2 
17,5B 

0 0 
;11 
LJ64 

1-129 H620 •12 

1 
II 
21 
JI 
41 
51 
61 
71 
81 
91 

10 
205 
176 
135 
105 
105 
121 

53 
203 
201 
115 
121 
121 
114 
115 
236 

5B 
166 
17J 
134 · 
122 
150 
134 
139 
2BB 

79 
20B 
154 
115 
114 
162 
116 
132 
196 
104 

IIH 
1 Jfl 
1.31 
106 
127 
146 
1•1 
101 

76 
164 
132 ~ 
179 

4w ..Jg) 

0 
233 
185 
152 
119 
129 
105 
102 
121 
114 

101 
111 
12 1 
13 I 
111 
151 
161 

99 
116 

91 
106 
97 
98 
97 
97 
69 

91 
117 
102 
101 
100 
112 

89 

96 
114 
104 

91 
139 
100 
104 

9B 
97 

12"7 
123 
105 

87 

99 
i B9 
I 91 
100 
119 

9B 
106 

£ 

89 
90 

134 
1 25 
109 

87 
89 

109 
112 
115 
100 

91 

186 
97 

100 
125 
125 

92 
107 

96 
91 

111 
119 
105 
!OB 

{ 

128 
lOB 
120 
117 
115 
102 

BO 
9B 

102 
113 
108 
100 

97 

B9 
118 
100 

99 
91 

107 
11 3 

t, 

:?20 
15 7 
127 
116 
!OB 
118 
118 
126 
112 
103 

93 
96 

126 
102 

B7 
91 

6 

K fK(.. 1,1,, J 16 /<I' 
L. · 'fq' 

) 

) 

) 

) 

) 

) 

) 

) 

M 
N 
0 
I 

XJ 
0 
0 



Custoaer: SST 
11t1te Received: 9-11-90 
iak !rder Ne: 11b20~ 

ID k A.LO,: /:Iii -iO 

Description: 90--4178-A-3 
TKllO& 
Cae lb 
Seq CW1JSITE 

"1ilysis: 1-1~ 
Prcx:edure: 7-40, 15 

~ 

.<: I-SE./-.~ 

-?~ 

~w~LYTICAL REPORT 

' 

D08-024 

Date 17- £Zd 

Date ,-qr•-£/ 

10039 1 



.7£1:;zr:=-~~~~~~·-,~~.-.~~~-i-·.: ,o~w:~~~~:~·~·-j~.-~:~ .... ~.~-·•-- - . .. - ·--- ..• --❖-:.~- -.. . . ... -- ... . , ...... '-' 

• . . Gll379.~ ssr 60\>~9o 90 - 4f78-f,-:: J - Tf(f10B -··core -16 - Se'.l11ent COMPOSITE 1.:i29 H620•12 J 
: 16 HOUR COUNT 10/16/90 1348 PST 

·• ~?~ ) 

• > 
ACOGRP 1 ADC :? 17-0CT- 90 06! 18! 12 
TOTAL 0 0 16-0CT- 90 13:10:00 

• LIVE 16!00!00 16:00:00 , 
REAL 00:00:00 16!00!00 
QUAD 0.000 · SLOPE 1,000 ZERO 0,000 

• , 
17-0CT - 90 06!18 ! 17 HD66/HD76 AUTOHATIC PEAK SEARCH <V21 

• ro: ) 
/\CO DATE!16 - 0CT - 90 13!48!00 
SRCH LIHITS! I, 000 - TO 204B,OOO KEV 

• kEV /CH 1,000 ZERO 0,000 OUAD O,OOOEtOO ) 
FMHHCO) 2.0000 FWHH/KEV 0.0000 
SENS 5,0000 .J 

• LT 57600 CT 57600 ) 

PH ENERGY AREA Bl<GHD FWHH LEFT PW CTS / SEC :>:ER ~ • ) 
1H IB , 63 1032 1368 3,35 9 1B 0 , 01B 5,95 0 
2H 61.03 177 1302 2, 72 57 12 0,003 29,79 -- I 3d 93,00 444 184B 2,27 B7 I:! 0 , 00B 14 , 49 ) • 4d 97,00 3B 40B 1,00 B7 12 0 . 001 76,90 (XJ 
:5 IB:5, 77 261 Vl:5 2,19 1B1 10 0.00:5 17 ,69 · · 0 • 6H 23B,67 259 640 2,87 234 10 0,004 15, 15 l 0 7d 505,00 32 6B 1,00 :504 14 0 , 001 40,50 
Bd 511.00 746 304 3, 17 504 14 0,013 4,93 .. 9H 5B4,30 63 132 3,00 581 B 0,001 2B,70 ) 

10H 661,57 265 130 2,2B 657 10 0 , 005 8,65 
11H 1460,26 87 32 3.06 1453 16 0,00 2 14,12 

> ) 
PEAK SEARCH IJONE 

> ,911 - ,J t i71..) 
1 

: t "i) ) r . 

1 0 0 0 0 0 0 0 0 0 4 6,- 1,J. " II 23 45 94 71 :56 

4ils 
2B9 260 244 1B9 ~· ) > 21 190 159 157 174 1186 [101 162 141 133 t'f,rf - ;n ·-')i'!.): I' l 31 150 195 179 154 14[] 141 100 122 126 -:-1"' z. ' . Po C - ... 

> H 143 129 114 111 113 140 170 1:?6 104 101 ) 
51 109 106 130 122 103 97 95 117 114 129 
61 112 146 159 171 10:5 109 101 12:? 113 11:5 

> 71 113 107 109 114 131 137 133 l:?4 113 100 ) 
81 110 125 116 13B 142 135 144 l:?B 97 12B x (J/,,,.,..1:::~ =-U ? 
91 157 212 :?BO 192 111 116 l:?3 100 106 94 

> IOI 97 109 B2 96 · 114 11B 101 103 102 110 } 
111 104 126 110 10:! 94 103 109 99 119 105 

I,., (J/11 V (d(,_y 
121 110 100 118 116 124 94 106 BO 116 11:5 ;f'd~1 

• 131 109 101 116 115 104 103 107 90 B6 122 l 
141 101 104 110 126 111 96 97 90 102 110 ..:::: ''( t c/-. 
151 10:5 116 96 106 104 107 9B 102 105 103 

• 161 103 104 112 110 90 86 BB 93 97 90 ) 
171 99 98 106 96 96 B7 120 95 B4 96 
181 88 96 86 93 165 223 166 94 B6 99 

• ) 

• ) 

l 



Custoaer: SST 
Date Recmed: M-90 
likrk !xder ho: 11&20~ 

10 l A.L.O.: 590 -90 

Description: 90-4180-C-1 
TK1108 
Cue lb 
Segaent COit 

rtlal ysi s: 1-129 
Pr0ted11f'e: 7-40, 15 

Results 

' 

, . . , 
~<.:.si)(!,,F) (j,ol f.) [11$'. St ?r) 

(.~-. o J,412') (:_"?'17}(-'ll.f}t)(_J.,c:,j'll) 

Cilculatioos --6 Q ,l;l..e,a"7' 
Rmf'Wed 1,.. J?.. ~ 
Counting lnforution ~ 

By~+~~~ 
Date L/:~1-:../t) M, & T.E. ~ 

Log Book: Bl'~ p. ~J 

D08-026 

10031 

-2. 0/7 Z ....l;1~ •. ~_f ~ 
t.JN..J 53c..¥S ry C.7 

/J. -'i-¥-1d 1 I cu, 

Date 1z-r.,.c 4 



I.. 

l 

) 

l 

) 

) 

) 

.) 

• 
• 
l 

~ ~fuL:L 
25-0CT-9~:20:06 1\COGRP 

TOTAL 
LIVE 
REAL 
OUA[l 

l -
24 -
27 -

l: 
l l : 
21: 
31: 
41: 
51: 
6 l: 
7 l : 
81: 
9 l: 

2• : 
3 l: 

27! 
3 l : 

l 
0 

16:00:00 
00 : 00:00 

0,000 

100: 
37: 
35: 

0 
10 

195 
171 
138 

99 
117 
112 
120 
158 

175 
171 

165 
171 

ADC 2 
0 

16:00:00 
16: 00: 00 

SLOPE l. 000 

l 2677 
22 84 
1473 

0 
63 

173 
178 
119 
100 
119 
137 
113 
248 

176 
178 

177 
178 

7077 
93 

110 

0 
123 
195 
174 
112 
126 
174 
123 
127 
302 

175 
174 

153 
174 

24 - 0CT-90 

ZERO 

0 
160 
175 
150 
133 
135 
160 
143 
118 
2 11 

165 
150 

167 
150 

5600 
2191 
1363 

0 
133 
176 
138 
119 
123 
133 
l 41 
HO 
131 

177 
138 

138 

05:55:31 

0,000 

0 
118 
175 
14LJ 
166 

95 
105 
140 
106 
126 

153 
147 

25-0 CT-90 06:21:12 ND66/N[l76 AUTOHATIC PEAK SEARCH CV2) 

rn: 
ACO DATE:24-0CT-90 
SRCH LIHITS : 1,000 
KEV /CH 1,000 
FWHH(O) 2,0000 
SENS 5,0000 
LT 57600 

2U 
3 
4U 
5 H 
6H 
7H 
tlH 
9 

ENERGY 

17 , 29 
46, 33 
53,94 
63 ,3 3 
92 . 94 

nREA 

210 
189 

JOH 
11 H 
12H 
IJH 

184,79 
238 , 56 
349.09 
511 , 31 
582,64 
609 , 53 
661 ,52 

1459,21 

96 
192 
610 
336 
127 

74 
418 

76 
92 

195 
24 

06:55:31 
TO 
ZERO 
FWHH/ KEV 

CT 

BKGND 

668 
71B 
582 
714 

1020 
13B4 
132B 
977 
437 
252 
!BO 
231 
124 

204B,OOO 
0.000 

0.0000 

57600 

KEV 
QUAD 

FWHH LEFT f'W 

4 
7 
6 
7 

1,33 
2,70 
2 .67 
2,40 
2,64 
2. 13 
1,49 
2,18 
2,73 
3,31 
::! • 41 
2,54 
3 , 98 

16 
43 
SI 
60 
88 

178 
230 
342 
505 
57B 
605 
655 

1451 

10 
16 
17 
21 
13 
12 
10 
14 
19 

l. 

O, OOOEtOO 

CTS/SEC 

0,004 
0,003 
0,002 
0,003 
0.011 
0,006 
0.00 2 
0.001 
0,007 
0,001 
0,00 2 
0 , 003 
0.000 

0 

$ 
110 
130 
130 
129 

85 

167 
138 

18, 72 
21.33 
36,98 
20.96 

B,44 
16,58 
41,54 
60.86 

8 , 60 
31,69 
23 .! I 
13 , 14 
68 , 72 

0 
2 43 

[tn 
118 
!JO 
104 
125 
123 
119 
110 

0 
2 16 
153 
120 

93 
155 
133 
123 
135 
117 

3 
214 
167 
142 
105 

99 
129 
103 
115 
112 

;_ 

1'/)J - J.,_ ' J<l ) - ~ 7 

1'-{,::-{l_f1; ,)=- 9 / ·',-

:.. 

< /_,. &t-.Jt /0 • f f , I I - Ji

L. , Tf 

) 

) 

) 

) 

) 

) 

J 

) 

) 

' 

{' 
N 
0 
I 

00 
0 
0 



Custcaer: SST 
,te f'<ecei ved: 9-5-90 

..J~ Crder No: Hb20~ . 

ID ~ A.L,O,: 591 -90 

Descriptioo: 90--4180❖2 
TK110B 
Core lb 
Segaent ro1 

((iil ysi s: 1-129 
Procedure: H0, 15 

Results 

~.,2{,;,~ 
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NUMBER OF DATA POINTS : 
X BAR: 
SUH OF COUNT RATES: 
SUH OF COUNT RATE SQUARES: 
REFERENCE DATE: 

20 
21865 .94 

437318.81 
9562890846 .09 

8- 1-88 

THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 951 CONFIDENCE LEVEL LIMITS ARE 
THE 11 X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

21525 . 20 
21647 .28 
21428.62 
21209 .96 

THE STANDARD DEVIATION AT THE 951 CONFIDENCE LEVEL IS 

THE 951 CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 31 X BAR LIMITS ARE 
THE REFERENCE DATE IS 

20371. 53 
20487 .06 
20280 . 12 
20073 . 18 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANOARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

340 .74 

22206 .68 
22084 .60 
22303.26 
22521 .92 
8- 1-88 

20694.00 
322 . 48 

21016 .48 
20900 .94 
21107 .88 
21314 .82 
1- 1-89 

. 4189 YEARS 

18152 .15 
282 .87 

THE 951 CONFIDENCE LEVEL LIMITS ARE 17869 .29 18435 .02 
THE 11 X BAR LIMITS ARE 17970 .63 18333 .67 
THE 2% X BAR LIMITS ARE 17789.11 18515 .20 
THE 3% X BAR LIMITS ARE 17607 . 59 18696 . 72 
THE REFERENCE DATE IS 12-31 -89 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 1.4155 YEARS 
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CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: ND -66 GE{LI) WELL 
CONTROL NUCLIDE : AM-241 
NUCLIDE HALF LIFE: 432.2 YEARS 

NUMERICAL DATA INPUT SUMMARY 
POINT COUNT DATE COUNT [C/M] 

1 8- 7-90 18749.60 
2 8-14-90 18736 .00 
3 8-21 -90 18847 .20 
4 8-28-90 18887.30 
5 9- 4-90 18888 . 70 
6 9-11 -90 18772 .00 
7 9-18-90 18771.00 
8 9-25 -90 18885 . 50 
9 10- 2-90 18768 . 10 

10 10- 9-90 18954 .00 
11 10-16-90 18896 . 10 
12 10-23-90 18862 .60 
13 10-30-90 18853 . 10 · 
14 11 - 6-90 18875.70 
15 11 -13-90 18836.50 
16 11 -20-90 18862 .30 
17 11 -27 -90 18860.40 
18 12- 4-90 18901. 70 
19 12-11-90 18798 . 70 
20 12-18-90 18851. 20 

NUMBER OF DATA POINTS: 20 
X BAR: 18848 .39 
SUM OF COUNT RATES: 376968 .00 
SUM OF COUNT RATE SQUARES: 7105300000.00 
STANDARD DEVIATION: 58 . 27 
~CHI S~UAREl{N: 1.717740 

EFERE CE D E: 8- 7-90 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 
THE 95% CONFIDENCE LEVEL LIMITS ARE 18726.44 
THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 18790 . 12 
THE 1% X BAR LIMITS ARE 18659 .91 
THE 2% X BAR LIMITS ARE 18471. 43 
THE 3% X BAR LIMITS ARE 18282 .94 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

THE 95% CONFIDENCE LEVEL LIMITS ARE 18714 .35 
THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 18778.00 
THE 1% X BAR LIMITS ARE 18647.87 
THE 2% X BAR LIMITS ARE 18459.51 
THE 3% X BAR LIMITS ARE 18271.15 
THE REFERENCE DATE IS 

·™-~~· ·.-·;iiiii 

18958.11 
18894.46 
19024.59 
19212.96 ,. 
19401.32 . 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 
1- 1-91 ·, 

. 402473 YEAR$ _, .i . 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 
THE 95% CONFIDENCE LEVEL LIMITS ARE 
THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 

18684.47 
18748 .01 
18618·. 09 THE li X BAR LIMITS ARE 

THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

D08-053 18430. 03 18241.97 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

'"<~?:~s/ .·· ~*'· 
1800s .1s . ;~';ld . 121 .69 ,;,.;,.,;, 

58 14 ~-{,-... :~ 
. -}I~ t :, 

18927. 84 ,, .. ,;~ '\L. 
18864.29 18994 ~2,.._ ________ _ 
19182.27 19370.33· ,: · . ·•·: 
12-31-91 ·,. , ., .. · 

IS 1.39907 YEARS 
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CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: ND-66 GE(LI) WELL 
CONTROL NUCLIDE: CS-137 
NUCLIDE HALF LIFE : 30 . 174'fEARS 

NUMERICAL DATA INPUT SUMMARY 
POINT COUNT DATE COUNT (C/M] 

1 8- 7-90 5860.40 
2 8-14-90 5885.80 
3 8-21-90 5963 .90 
4 8-28-90 5867.50 
5 9- 4-90 5918.40 
6 9-11-90 5901. 50 
7 9-18-90 5929.20 
8 9-25-90 5833.70 
9 10- 2-90 5861.20 

10 10- 9-90 5904.10 
11 10-16-90 5935 . 50 
12 10-23-90 5938.80 
13 10-30-90 5881.20 
14 11- 6-90 5902 . 10 
15 11 -13-90 5872 . 10 
16 11 -20-90 5858 . 50 
17 11 -27 -90 5862 .00 
18 12- 4-90 5830 . 10 
19 12 -11-90 5867 .40 
20 12-18-90 5829 . 10 

NUMBER OF DATA POINTS : 20 
X BAR: 5909.77 
SUM OF COUNT RATES: 118195 .00 
SUM OF COUNT RATE SQUARES : 698531000.00 
STANDARD DEVIATION : 34.73 
kCHI S~UARE14N: 1. 937300 

EFERE CED E: 8- 7-90 

THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEV.EL IS 

THE 95% CONFIDENCE LEVEL LIMITS ARE 5837.09 
THE 1% X BAR LIMITS ARE 5850 .67 
THE 2% X BAR LIMITS ARE 5791. 58 
THE 3% X BAR LIMITS ARE 5732 .48 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 95i CONFIDENCE LEVEL LIMITS ARE 5783.37 
THE 1% X BAR LIMITS ARE 5796.83 
THE 2% X BAR LIMITS ARE 5738 . 28 
THE 3% X BAR LIMITS ARE 5679.72 
THE REFERENCE DATE IS 

!'I. 
-:;_. 

. -.~~ 1; 
OUT OF LIMITS '·j1tJ~~ --~f,;1,: . 

-~i:':~'i 
72 6-a· 'f .t;~. 

• .i;~fi-:' . 
"!t'~~ .. ~~ 

5982 45 ,~ -· • r,-, ., 
5968. 87 -JJ-j ! 
6027.97'~t 6087 06 ... ~ . . . (~titt· . 
8- 7-~0>::.:-

t~t 
5855. 38·-i.;ti i· 

72.0b r.t~~'"' 
':l~ f :. 

5927. 40 '?~\ 
5913. 94 ?~;y 
5972. 49 f.\(.:.: 
6031. 05--,~ --
1 1 9l\~k 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS . 402473 y- _'•_,,,; 

THE X BAR OF THE DATA POINTS IS 5722.86~~:f· 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 70 .38,}g~:-
THE 95% CONFIDENCE LEVEL LIMITS ARE 5652. 47 5793 .·2~?' 
THE 1% X BAR LIMITS ARE 5665.63 5780.08) 
THE 2% X BAR LIMITS ARE 5608.40 5837.31-J 
THE 3% X BAR LIMITS ARE 5551.17 5894.54] 
THE REFERENCE DATE IS 12-31-9P 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 1.39907 YEARS 
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CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: ND-66 GE(LI) WELL 
CONTROL NUCLIDE: C0-60 
NUCLIDE HALF LIFE: 5.2714 YEARS 

NUMERICAL DATA INPUT SUMMARY 
POINT COUNT DATE 

1 8- 7-90 
2 8-14-90 
3 8-21-90 
4 8-28-90 
5 9- 4-90 
6 9-11-90 
7 9-18-90 
8 9-25-90 
9 10- 2-90 

10 10- 9-90 
11 10-16-90 
12 10-23-90 
13 10-30-90 
14 11- 6-90 
15 11-13-90 
16 11-20-90 
17 11-27-90 
18 12- 4-90 
19 12-11 -90 
20 12-18-90 

NUMBER OF DATA POINTS : 
X BAR: 
SUM OF COUNT RATES : 
SUM OF COUNT RATE SQUARES : 
STANDARD DEVIATION : 
~~nR~~g:RB14t 

COUNT [C/M] 

1651 .60 
1650.40 
1656.20 
1658 . 70 
1658.80 
1662 .60 
1635 . 90 
1626 .60 
1634 .30 
1654 . 70 
1653 .90 
1662 .40 
1616 . 50 
1621.80 
1628 .90 
1623.80 
1600 .60 
1599 .20 
1604.90 
1606.70 

20 
1674 .97 

33499.40 
56114800 .00 

15.07 
1. 287660 
8- 7-90 

THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 
THE 95% CONFIDENCE LEVEL LIMITS ARE 1643.42 
THE 1% X BAR LIMITS ARE 1658.22 
THE 2% X BAR LIMITS ARE 1641 .47 
THE 3% X BAR LIMITS ARE 1624 . 72 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 95% CONFIDENCE LEVEL LIMITS ARE 1558 . 71 
THE 1% X BAR LIMITS ARE 1572.75 
THE 2% X BAR LIMITS ARE 1556 .86 
THE 3% X BAR LIMITS ARE 1540 . 97 
THE REFERENCE DATE IS 

.:: ....... ,.~,-
) '.....,_., .... ,,..,, ...... ···-~·-· ., , 
. -~ . · •1 

I 
31.~5 -::tf 

· -~~ -~ : .· 

1706.52 }f:t 
1691. 72 if ~ 
1708.47 ?< 
1725. 22 :i\-
8- 7-90 ?r 

'.:t~it 
1588.63 ~r'.:-; 

29.gz--r~ 
. ~J,}1.f{,:7'·. 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 

1618.55 '{;~· 
1604. 52';;;~--
1620. 40 !-',;.: 
1636.29 tr; 
1- 1-91 ~1l{ 

. 402473 Y . 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 
THE 95% CONFIDENCE LEVEL LIMITS ARE 1367 . 27 
THE 1% X BAR LIMITS ARE 1379 . 58 
THE 2% X BAR LIMITS ARE 1365.64 
THE 3% X BAR LIMITS ARE 1351 . 71 
THE REFERENCE DATE IS 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

D08_;__055 

"• \ · . '-:I'· : 

1393. SlY-P!' ' 
26 24~_;r. A~~r 

1419 ;75 :%:~ 
1407 ., 45 ·,r;.~; · , :~·· 1421,38;trGi 
1435.32,~tt~ 12-31 .;;gr..,,~;; 

IS 1.39907 YEARS 
• . =~ . ' 
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Page: 5.J_ ,,~ 
LR8 Na.: M/JJ5,2.3..,.,. 

The following provides evidence of survel l11nce 1nd/or technlc1I reviews of 
thh LR8 In accordance with 11G 4.3. When c011pleted, this sheet Is to be Inserted 
into the LR8 each month . ···················································································-
SURY£ I LLANC£ REY I EWS 
(Plonthly for l1MP•ct Level I or II LRI entries by the Line llln.ger or delegate, 
•nd, if 1ppropri1te, by the Project llln1ger): 

Pages R1vlewed : SI r. -j,.,o --4,.~ P°'V 5~ 1-~S·'fO 
Dote Revined : <f-li'--r() 
a .. is of Review : Check for legibility , c011pleteness, tr1cublllty of entries, 

1nd • umple of requlr-nts (1-14) of 11G 4.3. 

Res~-ts : _•J',.Ll_ .._f ~ r~ ~ 
~ 

Rev I ewer's Oiled Signature: ...,;/-.__· _(/<_._~--------------
·············································································--···· 
TECHNICAL REVIEWS 
(Plonthly reviews for lllll)act Level I or II LR8 entries ind prtor to Project 
close out by a technically coonpetent indlvldu1l): 

Pages Reviewed : 
D•te of Revie,, : 
0bjecthe/Appro1ch of Review : To deteratne (check one or mare): 

_._,...-f) adequ1cy/approprhteness of methodology 
..1) If Inferences and conclusions are soundly bued 

-;;:;-'3) If d•t• reduction •nd/or calculHions ire correct = 4) other (specify) : 

Rtov le,,er •~ Dlte<I Slgn•ture : _..,£:.;..- -'-'- ~----~-------------

••••• 11•• 111111 
•·i: -: .. ' l ••••• ••• II• 

ll•• IB• 
. . ,·' -----. !"'~....,..+-+-+--+--h 

. :,.- " 
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1 
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• 1111••••••1112 •••• •••• •IM ·····••1112 
lh• following provides evldonc• of survellhnce •nd/or technical reviews of 
this LR8 In •ccord•nct "Ith 11G 4.3 . When coapleted , this sheet h to be lnserte,I 
into the LAB Heh DOnth . ..............................................................................•.•.. 
SUAVE I LLANCE REVIEWS 
("°nthly for lo,p•ct level I or 11 LR8 entries by the Lin• Hin•ger or del•g•tt, 
ond, If opproprl•t•, by th• Project Hon•ger): 

Pages Reviewed : la~ s, 'l-.1(r9t ..;1,_11, P"f'- .5.3 f·.l-,· 10 
O.te Reviewed : 1-ti'--,/) 
Buh of Review : Check for legibility, COIIIPl•teness, troceabtltty of entries, 

•nd • UIAl)le of requlr-nts (1 - 14) of II(, 4.3 . 
Results: 

J_ • ,~l.'.f _,z ~ :/~ ~ 
~. 
Reviewer's O.ted Slynotun: cf:,u<, , ~ 
................................................................................•.• 
TECIINICAt REVIEWS 
(llonthly reviews for IM1p•ct level I or II lR8 entries •nd prior to Project 
clos. out by • technlc• I ly coo,petent lndl vldu• I I : 

P•ge• Reviewed: c _ - -~ ~ 
O.te of Review: -
Objective/Approach of Review: To deten,lne (check one or aore) : 

-- ~ I) odequocy/•pproprliteness of Mthodology 2! If Inferences •nd conclusion• ore soundly bued 
- ......-3 If dot• reduction ond/or calcuht1on• ore correct = 4) other (specify): 

Resu~n~~ ~ 
~,, 

ll••• Dilt ••• •lif!J ••••~ra •••• Im •••• !Iii •••• Ill •••• k~ • lil•• i~ •••• tw • 1111•ilei• ··••1!2• ••• •f!EII • 11•• 1~11 •••• Iwlii • lill• k~• 
lllldil• kbt~ 
iiiti•• l!.:iill 
111111•mli!• 
1111•• 1&1• •••• iii.I• •••• i~• •• 11• 1•• ····-~• 11• •111• •• 11• 19• Reviewer's Oiled Slgnituro: _,;;'-~_,..;f(.c..._.:..' ..c~-"------------ -- ···••mt• 

I 
\ ... 

·········~-I········~- i I ········~· ·········~ill ·········~.... • --••••11•• 1un• 
. . ········~. . . . . . . ······••m• I! ......... ;I. 

1111• . . ······~--tt&!il I ·i£11 •••• •• liiti• i :.];J •• _..a;.._.,.. 

l ; ,:' • ; . ', • '· ' " ' .: 



0 

,, ii' .. ,, ' .... , . - ' • 

In.I• ·~;-• 
• ll•• il~~l ••••••••••••• i 
==========1111•11111 

-j I --J _ _ l -- --~ L - -1--
-I -I ---t=L_ - --~-

••••~m•••••••• ••-•••• 11••••••• •••• llrll•••• ••• -~ii•••• •••• If.lit•••• 

1. 1- 1 I r ·1 J -~ .· : ... f----j--
-- l_ -l-- ___ _L I _ ~--. _ i ~-!-_ l_ __ l 

I . ! i +-- 1 _ j _+--+- t-. : __ :_1 

•••• Em•••• 
····~~---• •••• 11:m•••• •••• lffl~•-•• • ll•• rNm•••• ••••m~•••• • 11•• 15~•-•• •••• FJ~•-•• 

The followtng provides evidence of survetlhnce •nd/or technical reviews of 
thts LRB tn 1ccord1nc1 with 11G 4. 3. When completed, this sheet 1s to be Inserted 
Into the LRB HCh -th . ········•·•·········•··•············•·············································· 
SURVEILLANCE REVIEWS 
(11onthly for l111p1ct Level I or II LRB entries by the Line Mln•ger or dele91te, 
•nd, if 1pproprt1te, by the Project lliln19er) : 

P1ge1 ReYi.-1 : ,.,,, 53 'f•J1•f0 .µ.,.m.f- ,,-5'- 5:, '1·,11-10 
Dltl Revifted : 1- 't.-, -F6 
8H1S of ReYiew: Check for 1egib111ty, co111pltteness , tr,cublllty of entries , 

ind• 11aple of requir-nts (1-14) of 11G 4.3, 

ll•• f:':~•••• .;. 
11•• 11~•-•• 

====~1=•.= Rtvtewer's Dlted Signlture: ._::eJ.:_.,_P-__ , :::.~..:.. ______ ,__ ___ _ 

TEOINICAl REVIEWS 

I ; I 

t=1-~.___,i -
- l__ ! _J--+----+--t-

j I , 
_L_j 
I : I 
1--L- -• -+---+--+-

1 _J_ 
. ! 
i_ ;-· -l---+----1--+ 
! i 
i - ·;_ 

!-- l- ~---1--
, -- '-•--1---+--"1---

-· L J--+--+~ , I 

i-+· 1-
-+--+--1-

I I I ' __ ; -- ; 

. -- ; ____ I -----+--+-

l 
{ 

... j 

'. ~ ····~i.i••, , • 11•• ~ .. ;;.~•• ~~,~-N 
• a •• ~-,-•• ~ . 1M · • .-.,~,J 

(11onthly, rniNS for lap1ct Level I or 11 LRB entries and prtor to Project 
close out by • tKhntellly coo,petent indtvidu•ll : -+---+--~F') __ !_J_ 

i I ···•~01••- • ····~ .. ~.··~ ••11• ••••~r~•• "'• 
····~~--...,• ====~~=111 ····~~--iZ• •••• irnrrn•• E• 

Pages Reviewed: .s--,t •s .!,..,~. 
Dlt1 of ReYh" : 
0bJKthe/Apt1ro1ch of Review: To detemine (check one or more) : 

1.---" 1 ! •dequ1cy/1pproprhteness of methodology 
· J 1f inferences •nd conclusions are soundly based 

V----3 tf d1U reduction •nd/or calculations .re correct = 4) othtr (spec Hy) : 

Results/Conclusions: 

~~ ~ ~-

Reviewer's Dlttd Sl9n1ture: __ -/-_,_/l_._~------------

I _ _ 1 _ _ 

I 
I 

-,e,---1-----+-

-I --'-----t--+--+ 
iJ_ 

1111~~==~1 ····~;:;111•••• 1 ••••~a••••• lliil 
"·-·+--+- t--+--+-· 

• il• Rf di~ [a •••• • ll• l'f iM• • ll• liin?ill 

I ! ' 

~+--4~-4-~~-4--4--+--+--l- ·- - _-__ -_

1

1_ -1,- L J r~ i_-;-- . , - 1 

I J_ I i I - ···- ' 

___I - I ' . I I_ :_J -~- LJ __ J ___ -+-

~~4,;~f-+~~li$:4-i-+__;~..+!!!~~~~=i==l:=i==l:=r-:+--=-- f-•- ::-.. _L._J_:_:__: _ _L.~- Date of ::: ;-j - :-: -:_::j_

1
::-=.::". i:-:_.::~-:-~•=:7:".=-t-!--1-

'. i-- i ]-l I 

'=:t=:::t:=±::::±=l::::±=-:=-+~-t:J~~f--tfl~ft~.;._Oote . : _ 

-+-+--+-+--+-+--+---!!-+-__..-----"---'-----~'- ' - i -· 1- ! 

j ___ ;_ j
1 

__ i __ l_~l-
' ' . 

_, 
! 



~---- - - - - - - - - - -------- - - - ----- --

I 

I~ 
JlW 
\r:_ .. --rv. 
··, 

-~, -1: 
. :- ,,, 
-:.,;. . 
~ •'.I\' 

~I!"" ... , , •• 

:~l -1-· 



I ' 

• e~• mt:91111• 
•••• mm•••••••••••••-
·'-!~z• m11••••••••••••• 1 

-~•-·················· J •••••••••••••••••••• 

~m••• IIII••••• -~~•········· ·-········· ,P.a••• IHI••••• Page : .s"! 
LRB No~ 

~-••• 1111••••• The followtn9 provides nidence of survetlhnce and/or techntcal rntew, of 
thts LRB In 1ccord1nce with P1G 4. 3. When cOfflpleted, thh sheet ts to be Inserted 
Into the LRI HCh .. nth. ................................................................................... ' i ,- ·: · -••········· ·'-~·········· ,,••••••••••• SUAVE IL LANCE REV I EIIS -- · - -- :-+-~-+----~ 

11••• 11111••••• 
(11onthly for lo,p1ct Level I or II LRB entrtes by the line P11nager or delegate , 
and, 1f 1pproprhte, by the Project P11nager): 

•••••••••••• . •••• 11••••• 1 ,.,•••• 11•••• 11 

Pages Revt .... d: 5'3 1•,.1•'f0 4.-J._ ~ 5i /0• 3 l · 'i0 
O.te Rtvltwtd : 
Buts of Rntew: 

Results: 

Check for legtbtltty, co,npleteness, traceobtltty of entrtes , 
and I su,ple of requirements (1 - 14) of MG 4. 3. 

_i __ __ _ 

·! 
i 

. i -: ·········1~-•••••••• ~- I . • ! 

Reviewer's O.ted Signature : ••••••• ~ ••••••• 1111 
• iifll•• II••• •••• lll•••• lil: .• iili• IIIR••••• 

TECHNICAL REVIEWS 
(P1onthly reviews for h,p1ct level I or 11 LRB entr tes and prtor to Project 
cloH out by a techntc1I ly coo,petent tndl vi dual) : 

Pages Reviewed : S..-..-.. ...lo~ 
O.te of Review: · 

.. !. .... J_~I--+--+-~ ~ 
!. _, , J __ ,_! ---

, , -- ·····•1~;.,• •BIii••• • 11111••• .. . .••• ~ ··-·····1~1 ··-····· .;•••• IHI••• a •••••••••• ··-······· j •••• IIII••••• • Mi-• L"I••••• 

Object he/Approach of Review: To determtne (check one or more) : 
L.,/ I) adequ1cy/1pproprtateness of methodology 

21 If tnferences and conclusions are soundly based -= 3 If dill reductton and/or calcuhtton, are correct = 4) other (specify) : 

Aesul ts/Conclus tons : 

~-~~ 

Antewer's O.ted Signature: 

\:. 1. 
' ,1,.., 

·+,,1-a-.,~~-!,iii,ii,,~---l--4--1--+-l--l-.,...+--+--l--~~ ~ 1~: I· ~r.~~•-•1111 ........ -+-+--+--<--+-tl~~~-1--+--l---l-~--l,._.L-l .... L. I .. 
I I 
' ' !1il• - ••• , 

!··-' .,i _ 
!. -, J _I 

I I J.~---
., J 

i ; i-:~: 
__ L_ _, __ j_ __ • • • •• • 

-i---: -~-
i -- :--- -1 -- ' -

T.J-= \·_= i.:1-............. ..,._ 
' L

11 ( I - •. _I_ ~ . : -
i I : ! i ; ; I 

: · ·1 __ ; --t~•=·(_-·c_- : ....... - - -
, i 1 1 . : : 

I - • - -· • - • -
• 

•• 11111111• 1 •• - • 11• 1 
~.:.t.=t==l:=±=:±=-~+:--j~-:----'------'-----,- Doteof W::~.: · 4 \ 

:J;:J::1:~· ;~~ ... fooJ; . . . 1 

II 
• • ---------1,-...~-1---+'S;~!~ )~ ..... ,-____ -!--- · ... · - - 1-----1--y ....... - ..... - ,__·.._

1 
__.___._...__ ______ Dote; ___ ... ·• ____ 1_ -'l'--ll---f-····••1 • HIHl• I • 11111•• 1 

•• l • ~a•••••••••••••- I • -1-"~~-+--ti!--.-t--+--+-+--+-+---f2!..d-.,._.,. __ +,,,,d-=,!-_.,. _____ !.,_-. -. !--+_J-.J.1.L.l>L!>oL-..Ll!.1..M.-.,--- Dote ;--'---'--'-----..__,;._j ... t --+----1-

, m~=~m~---------•-•• --I ' ' ' ' I I ' I I I ' I I j I I ' ' ' : I ' ' , . - I . · - ·- , __ \-· I - ... 
1 • I • I ! • I 



,. , 

,,.. 

LRB No.: BNW 52~# page {J) 

SURVEILLANCE AND TECHNICAL REVIE\I 

(Monthly for (PNL) Impact Level I or II LRB entries by the Line Manager 
or delegate, and, if appropriate, by the Project Manager . In addition, 
Technical Review required prior to Project close out . ): 
Pages Reviewed: 5'8 fl·l·jO .µ .. --a-4 !l·~O-qO, 

Basis of Surveillance Review is to check for legibility, completeness, 
traceability of entries, and a sample of requirements (1-14) of HG 4.3. 

Objective/Approach of Technical Review is to determine (check one or 
111ore): 

_,,,,,,.- adequacy/appropriateness of methodology 
-:;:::,-- if inferences and conclusions are soundly based 
--:::::-- if data reduction and/or calculations are correct = other (specify): _________________ _ 

Results/Conclusions: Data entries and methodology meet requirements. 

Reviewer -'""~.:::......L...::.(/(.~ ,~~=-_:.__:;:__;;_::....;. _____ _ Date 1,./2-o/,," 
' 
\ 



LRB No . : BNW 5.13# page .1£.1 

SURVEILU\NCE AND TECHNICAL REVIEV 
(Monthly for (PNL) Impact Level I or II LRB entries by the Line Manager 
or delegate, and, if appropriate, by the Project Manager. In addition, 
Technical Review required prior to Project close out.) : 
Pages Reviewed: .5$ JZ - 3 -10 -'? 1.2--/7-1~ 

Basis of Surveillance Review is to check for legibil i ty, completeness, 
traceability of entries, and a sample of requirements (1 -14) of MG 4.3 . 

Objective/Approach of Technical Review is to determine (check one or 
more): 

.,.,,- adequacy/appropriateness of methodology 
-:;:, if inferences and conclusions are soundly based 
-:::=-- if data reduction and/or calculations are correct 

other (specify): 

Results/Conclusions: Data entries and methodology meet requirements . 

Reviewer __ ;!._,_/<._, __ ~---------- Date ;/ 1...( 9 / 

1 · 

- --f ·-+---+-

..., . 

-+--+---i-f · 

i. 

I 

I 
~~+--+--{. 

I 



('. 

l~c• 
I 
I 
I 

0& 

~ 
• • • •~ • • a.:. '.) •• <, • .... r ,,_ .. , ' ~I ' I •• -, t '•,'', I I I I fu~ I + I.J -,rrn~n i uiu-L i thi.Wli Wel lj Df t.qct. _ (G.f- l . ~~\ ~-t~- -~Yt -- ~ ... 

•. :t;;'.1 ~-?!t ·:!. ! ~ 
1, r q · I , ot, llrll"' lit, •t I~"' Ill 

Dc1lly l!ont.ral :pt, nd r f C ts I I i ' , ,., _;, ,"! :· - ·· 1'" • u-:lr.. d lE11<1 r 

j+ ;-l I -, . . I . ) . - I : i I ! -· -- - --r-r- :- :-t-
. · · Ll~ t t! . ll• .t- . J 1~ •11•,"" 4' 

- _ /1.f, 
.5j~f 

~fol!' . n-•-· 
~11Jllrl __ _ / 31 , _ _ , 

i 

. i 

sr3lf 
- -· 

1;,11,2 ./ti: 
' I 

14'7.71 #., 
' I 

/ tiO~f . /4( 
$'f_3j 3 Stt,S,4. . 15 .2.;7 
: ' ; . It. . : 

o.DIQ I J'S'S/iw _$1ti2/ . /~7'/S 
-

~~Jp5 ~~~7- -- . /~10()__ I" . , , . I 
~~9.L =a.5.i-1\-- -1176f A!( . 

fJ.luO J.H~ -Af 
(I 

'(l.$__JL2V U/Jt.t,J l...;f"?'.f'/1 . l.n~ f.J 

- -
<?✓,,-L,.,I , ,-, , ,_,.1 -i'\',,,_ ,_,,. I ,, 7 -,, I* 

%r 
· -

0f~ l-9"i; ""fll J ( ?,NI .?'Jo 
. - . - . 6 

··-

.d,~ ...__ .,,~ .,, ./ _, / , ., ,,,,? .,.'~/ ~/11?'., . ,,__ - ·· -

S,,31jr--1/J'('.0'"7 ~~j.s I A/Z,?✓~ I--
0 *'-'-,/ /'1<? 1,,oc, sio7S 1511.3 · 

"''-'"", l'J(f 1z_
1
/li',.,.9/ 

1
51?<>\ I 

1
1• 1 • r r~l -- -

cJ.:t.JtL .J / 11 . f . ,./ ~uh /,.-,J,, on 

~ C~ •U ' )~" ~r,de ~i ~ 
... . :-: ~. . -:~ ~: 

-; 1 
. ~;; ~ ~ 

.,,,, • 1' ~~ • . ~ 

_;_ ~ - ·:; . . , 
·i ~. : __ 

.:::;: ·:_ ·t/lf, ".",· 
I ,;, · 

.·; ~- -:'f's ~ . • '!. . 

,\ ;~] :.,:. 
·,;,. • ~J' ,. 
·.r·· .... .,. ~. ,; 

.; :~~- :~tf, 
i,,~·. :::, t: !- -~:. 

:;: _ _ , ;;;:..··; 

: ;,;...- ,. ::r: ( 
.) ~-- '(5 :: 

'"' ,:~~;': -~ : 

✓ · 'f t: ;.; :d· ~-: 
-··_, ·,·· ·l'_'._--

lf, , .• ',if, i. 
w '. ::i _~::-
1/ ':\~~ 

:_ It~ i: 
, .· .:·~ ;·: 

, - I 
I 

~- -~' , . 
1£1• .·.,, 

. -
d" •t r.i · 
·,; :'~t ~ , 

._N ,, ,· t 

I ' ' ' I I , , · , I I , 
' --- I '. I ri~FFFrrri I I I I I I I I I r"I I 

· •,...:- ' 

I ' -1 

' 'T 1~•-
: : ! i 

· , , ! ! n1=n3~~~-I I I I I I I 
: ; ~obttlMltr 1111111.1 

- -• -- •--•- -•--1-+-f- I I I I I I I I ·;..; I 

B I. ! l Id --· 

- ··- ' ,. . -· ti"!. 

~ blP&'N •~ ~ 



c., Point I 

1 

2 
3 

4 

5 

6 

7 
8 

9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

Date 

8-.1-89 
8-4-89 
8-10-89 

9-5.89 
9-10-89 
9-20.89 
9-29-89 
10-3-89 
10711-89 
10-23-89 
10-30-89 
11-6-89 
11-8-89 

11-17-89 

11-27-89 
12-1-89 
12-12-89 
12-15-89 
12-27-89 

MXS-1 CONTROL SOURCE 
N066 Ge(Li}Well 

Twenty Data Points 

241Am 

189539 
190358 
189104 
189919 
189172 
189845 
189769 
190729 
189956 
189901 
189716 
190273 
189742 
190020 

189766 
189981 
190751 
190569 

190327 
190323 

I ' ' 

137Cs 

60842 
61173 
60730 

60888 
60169 
60223 
60633 
60115 
60018 
60437 
59774 
60098 
60435 
59379 

60111 
60224 
60274 
59413 

59968 
59891 

60Co 

19373 
19280 
19075 
18834 
18920 
18750 
18696 
18903 
18550 
18813 
18347 
18524 
18440 
18177 

18433 

18381 
18289 
18381 

18170 
18109 



-+
=J·· 

-

194000 

SEPT OCT 
tl0H20Jt I )0 II 2D H 

NOV DEC 
I 10 II • ; • 10 II _, 2S 

Rll PII. 
COOEI 

3'90 

194000 984 . 

191034 
191950 . 
193851 . 
195751 . 

8- 1 

189922 . 
983 . 

190906 . 
191821 . 
193720 
195620 

1- 1 
s . 4189 YEAR :. 

189619 . 
982 

190601 
191515 . 
193411 
195307 
12-31 

s 1.4155 YEA 



11111• . ;;,· 
l••• Bi~••••••• •••• 11m•••• 1 
l••• llii••••• •••• i • ---
l•••• i • 
l•••• I • 
l•••• ii'I 

- 1•••• ~11 •••• Ill •••• Ill . ' :::,_ ·1 

"':' ,1,-4--1---l-...... ...,_-+--+--+--+-+--l 
- ·-••! 

lf-+-+--+-~ ..... -+--+--+--+-+-j 
:,:.: :il-+-+--+-~~+--+--+--t---+-1 
- •,( 

~+-+--+-~~+--+--+--t-----1--1 

. - ... : 

-·" ~Hf--H~~-t--t-~+--i 
, 

- HH~f--"tt:!'!f!:!l'!"t--t-+.~-t---i 
.' ,r-1--+-+--l!!!!ir-it-+-+:-"-\---t----j 

:. I 

, ·,·i-1 ~-+--+-11111111'--+-+--+-I--~ 

.3:~ 
i".:·i--t-----4-1--' ~lllii+--+--+--l-~ 

CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: ND-66 GE(LI) WELL SYSTEM 
CONTROL NUCLIDE: MSS-1 MIXED SOURCE :AM -241 
NUCLIDE HALF LIFE: 432 .2 YEARS 

NUMERICAL DATA INPUT SUMMARY 
NUMBER OF DATA POINTS: 
X BAR: 
SUH OF COUNT RATES: 
SUM OF COUNT RATE SQUARES: 
REFERENCE DATE: 

20 
190050.04 

3801000 .84 
722384573971.01 

8- 1-89 

THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 95% CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2" X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

189065 .61 
188149 .54 
186249 .04 
184348 . 55 

THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

984.43 

191034 . 47 
191950.54 
193851.04 
195751.54 

8- 1-89 

189922 .40 
983 . 77 

THE 95% CONFIDENCE LEVEL LIMITS ARE 188938 . 63 190906 . 17 
THE 1% X BAR LIMITS ARE 188023.18 191821.62 
THE 2% X BAR LIMITS ARE 186123 .96 193720 .84 
THE 3% X BAR LIMITS ARE 184224 . 73 195620.07 
THE REFERENCE DATE IS 1- 1-90 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE .15-...41.89-YEARS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 95% CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

188636.91 
187722.92 
185826 . 73 
183930.54 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

189619 . 11 
982.20 

190601.31 
191515.30 
193411.49 
195307.68 
12-31 -90 

IS 1.4155 YEARS 

_ _ _ _---1, 

i 
---.-4 

- -~ 
I -- ;·- r 

--~ 
__ ;_j 

_ _ ;_1 
, I 

. 1-j 
- .L.J 

:I 

I I , 
- -;--- [ -
- - -L-1 ... 

: : l 

--~- ! ~ 
--·-;-- ; 
--~--~ 

i 
i I 

- -; -·· 
- .i:._L 

i 
- __ , __ l,_ 

I 
i ! - - ,--~ 

- _ ._ __ 
\ •l 

-- --~ 
- - --;. 

. _ _! 

_ __ _._----! 

I I . 

' I . -- -~ 
I I .

1 __j_ l I 
I ' ·J 

· - - - - - -- • I 

Date of Work--------~--~-J 

Dote._• -------
I ' I . 

_;__J _ _ " 
I l -



-+-+-+-' 61000 

' 

l · -- · . 
. ~ --·O -- o . 
~ - fJJ . 

.. ... J . 
~ 0 . 
"' ~ i ~ .• 
l 

··--r •· 

I : 
--;.--f-·· - ·. -

. I 

·,. 

• 

,- : Ft=, .·::._! 

::: : c:::! .. : .. •· ..... ·· .... · · 1 ..... : :::;::J::::'::~:::::: · .... · ...... . .. ....... ;............ I + ::~:~c~~c~~:~::::~: ::::.=, .. ::,,,;c:::•• i:. ..... ~·- -···-'=Fc:•::~.;;.=,,.-= 
.. --: ··•.·.-· .. ·.· .. ",·.--,· •. • --. .... .. · •=.:.. =.:.:~ ... : ••. -.". :.::.:_;:.·_.: ... : .. ::·;·:·····~·:·.:·:··:·;:~.:_:.;.-:-... ,:_:;_._::; ;, :.,.:~::.:.: ... ":~.: .. '=~.·.::. :c~.·:t':"-~ ... :i .. · .. :j .. :~.:.j .. :.::·_·~· .. ~'=;-::-· .. :~ ... . ~.·.·=:=:_.:_:::_,.1:.::..::-: ~.j'.·~."''.'.·=:=.: .. ,.r .. :: .. :':.:.~:_ ... :.~=::,,.·:=:_:.=:= ... ·.:.-f.:::~.:.1:.·:. f::~5~'::='t"~?:'~=.::'?:'~§§~~~~~~~'==='~====~:::::~ ; : .: .: : , .. ~ .. :: :::::-i . . .. .. : - .. . !: :=;~;:::::::::~;:::::::~{i::::~~:: =:;~='===:t==' =--·:-:-::-.:.!·:..;: .. ·, ~-1=::"f.::.;_= 

JAN HB HAR APR IIAY JUNE 
1990 

JUL AUG SEPT OCT NOV DEC 

1000 

' '000 

9000 

747 .~ 

H268. 7. 
H 126. 4 
H73l .€ : 
i2336 . 8 . 
8- 1-8 

;9941.s · 
740 .3 : 

i0681. S: 
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ill40.4. 
il739 .8 : 
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i8584 . 7 
723 . 5: 

i9308. 2,. 
i9)70 . 5 . 
i9756 . 4. 
i0342 . 2 
12 - 31 -9 
> YEARS 
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eoNt ntlL t llMt l tit Nt IIA 11 ,1N l'lh \nllMl 

COUNTING SYSTEM: ND-66 GE(LI) WELL SYSTEM 
CONTROL NUCLIDE: MSS-1 MIXED SOURCE:CS -137 
NUCLIDE HALF LIFE: 30.17 YEARS 

NUMERICAL DATA INPUT SUMMARY 
NUMBER OF DATA POINTS : 
X BAR: 
SUM OF COUNT RATES: 
SUM OF COUNT RATE SQUARES: 
REFERENCE DATE : 

20 
60521.25 

1210425 .09 
73258867720 .30 

8- 1-89 

THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 95% CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE~ X BAR LIMITS ARE 
THE 3~ X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA· POINTS IS 

59773. 78 
59916 .04 
59310 .83 
58705 .62 

THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 95% CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE~ X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

59201. 27 
59342 . 17 
58742.76 
58143 .34 

. .. THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

. .:.. , 

..... , THE 95% CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE~ X BAR LIMITS ARE 

' THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

57861.17 
57998 .88 
57413.03 
56827 . 18 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

' ' ,. I I 

747.47 

61268 .73 
61126.47 
61731. 68 
62336 .89 
8- 1-89 

59941 .59 
740 .31 

60681 .90 
60541 .00 
61140 .42 
61739 .83 
1- 1-90 

IS .4189 YEARS 

58584 .72 
723 .55 

59308 .28 
59170.57 
59756 . 42 
60342 .26 
12 -31-90 

IS 1.4155 YEARS 

f 
~ ,__ 
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I I 
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I _J 
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CONTROL CHART GENERATION PROGRAM 

COUNTING SYSTEM: ND-66 GE(LI) WELL SOURCE 
CONTROL NUCLIDE: MSS-1 MIXED SOURCE: C0-60 
NUCLIDE HALF LIFE: 5.271 YEARS 

NUMERICAL DATA INPUT SUMMARY 
NUMBER OF DATA POINTS: 
X BAR: 
SUM OF COUNT RATES : 
SUM OF COUNT RATE SQUARES : 
REFERENCE DATE: 

20 
19124 . 18 

382483 .60 
7315069277 .16 

8- 1-89 

THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS :••-~~·]•• -~1111 
7••---••••• 

THE 951 CONFIDENCE LEVEL LIMITS ARE 
THE 11 X BAR LIMITS ARE ..._-+--+-4,-1~...,.,. ~. . THE 2% X BAR LIMITS ARE 

18826 .54 
18932 .94 
18741 . 70 
18550 .45 

•• lf.Jlllll 
- --~~·--!•• 111111111' ~•• lllll• li ·••• 611§ 
i•••~-.. •• lll!lllfil ,••• ~IHi 

•--~-···~-.•••• 11!11 •••••• •••••• •••• 1111 

THE 31 X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 951 CONFIDENCE LEVEL LIMITS ARE 
THE 11 X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 31 X BAR LIMITS ARE 
THE REFERENCE DATE IS 

17817 .51 
17918 .20 
17737.21 
17556 .22 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 95% CONFIDENCE LEVEL IS 

THE 951 CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR ·LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

15628 .98 
15717 .30 
15558.54 
15399 .78 

IS 

• lll•• lil• 
lllllll•• lf 
ifllll•• IIJII 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 

~-11• 1111 ~11a•• r1 ____ , 
Fllliillllil!l-lllll!lilllDf--1 

. I I ' ! I 

297 .64 

19421.82 
19315 .42 
19506 .66 
19697.90 
8- 1-89 

18099.19 
281 . 68 

18380.88 
18280 . 18 
18461.18 
18642 . 17 
1- 1-90 

. 4189 YEARS 

15876 .06 
247.09 

16123 .15 
16034.82 
16193.58 
16352 .34 
12-31 -90 

1. 4155 YEARS 
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TRITIUM (H-3) 

PRIMARY DATA PACKAGE 

D09-002 



SST 

H-3 DATA COVER SHEET 

Sample Number: 90 -4180-C-1/2/5 

Procedure : PNL -SP -30 

Pipet Cali bration LRB# : BNW 52920 

Equ i pment (M&TE#) : HW 523058 

System Calibration LRB# : NA 

D09-003 



TRITIUM (H-3) 

, . SUMMARY DATA REPORTS 

.... 
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Customer No. 

Composite 
90-4180-C-1 
90-4180-C -2 
90-4180-C-5 

H-3 DATA 

H-3 dpm/g +/-%error 

1. 58E+04 6.4 
1.04E+04 6. 2 
1.24E+03 16 

009-=-oos 



TRITIUM (H-3) 

ANALYTICAL REPORT CARDS 

oo~-006 



TRITIUM ANALYSIS 

A liquid scintillation counting (LSC) system is used to complete the Tritium 
analysis. A Radiochemistry ANALYTICAL REPORT card accompanies each sample. 
This card has a card serial number, the date the sample was received into the 
radiochemistry laboratory, work package number, a radiochemistry lab serial 
number, customer identification number, the 325A Hot Cell sample 
identification number, the constituent requested (i.e., tritium), and the 
results. The BNW laboratory record book (LRB) number that holds the pipet 
calibration data for that volume of sample aliquot used in this analysis is 
noted in the "Serial No." column. A copy of the pipet calibration is provided 
under separate cover . The M&TE number of the LSC system is located on the 
cover sheet to the H-3 analysis. Calibration of the system, using blanks and 
standards, is completed every time a sample set is run. The tritium 
procedure used for this analysis is noted in the "Constituent" column . 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of the card on the 
right side of the card. The second aliquot is the dilution of the first 
volume (to 10 ml) and the third volume is the portion of the dilution counted 
in the scintillation vial with 19 ml of scintillation cocktail . 

On the bottom half of the card under "DATA" is the hand calculation of the 
data. This follows from the procedure . The corrected count rate, sample 
volume, calculated LSC system efficiency, sample weight and volume of solution 
of water leach are incorporated. Final results are given in disintegrations 
per gram. 

The additional sheets attached are the counts of each channel of all the 
blanks (2), water washes (2) and standard (4) on one page and the 5 samples 
counted on the second page. The counts are averaged for final results. 

D09-007 
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()Banene 3000 TRI CARB 
PJ t1 l 1(· '- ~) 1l h \ \t '' I L.il1 , 11,1l 11tu ·, 

- . 

MATRIX: CONTROL. SETTINGS: 

• 16-2 BIO ~ OTHER !1.1 Q~: /( Ar 
HV 

D 16-2 RAO 
I GAIN : 

• 21-4 RAO -+- L/"' l s c.o.,,, l~ REC GREEN r 
WINCOW SETTINGS; 

COUNTING CATE {S) ISOTOPE (S) 

tfJ REC GREEN 

{ - 4 1.-, ( WINCOW WIOTH : 

TIME BASE SEL.ECTOR SWITCH : A B • . 01 MIN . • .I SEC. C C 

OPERATOR'S INITIAL.S: EXT. STO. : 

IS.' r 0 ON# ~ OFF OoN Oo..-F 
SAMPL.E CATE-TIME CATE-TIME 

POS. SAMPL.E CESIGNATION AL.I QUOT SAMPL.EO L.OG. NO. RECEIVED REMARKS 

3( 71, P ·c:.. k. ... a...... ~/ I Ir ~ c 

J 1... (l Q c. (c,..... I\C..2 ')? a t. L 

..3 J 11~c: l., ...... I-# 2. 77,, Q '2. 

1 .,r 'i<i( ('..A\..-/ 
J.) Pilc:-.k- <.. 
J t. S-fe.~Jc:rol So >-
J / S'--fr:: ,..J,..r,.l ( O( >-
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Lf I . - . - I ... 
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-------------------------------------------------------------------00904 

PROG l USER 
') ,f CNT CH 12 l TIHES s css 1 TIHES 

SCR =2/1 
AQC =NO 
RCM =NO 
CALC= 1 
PST= 100 . 00 HIN 
QCF = 0 HII 
CH 1 1.00 2 SIGMA X 

.0 LSR 

. 0 BKG 
.00 2 SIGMA B 

0 LL 
397 UL 

CH 2 1.00 2 SIGMA X 
. 0 LSR 
. 0 BKG 

. 00 2 SIGMA B 
180 LL 
397 UL 

SAMP POSCH CPM 25% TIME 

31 l 12.24 5 . 71 100 . 00 
2 10 . 42 6 . 19 

32 1 4682 . 80 . 99 8 . 55 
2 4680 . 81 . 99 

33 1 29822.14 . 94 1. 49 
2 26908 . 05 . 99 

34 1 
2 

35 1 
2 

f" 5 . 49 100 . 00 
.-2.11 12 . 19 5. 72 ..... 

12.52 5 . 65 100.00 
11 . 58 5.87 

38 1 14154 . 40 . 86 3 . 75 
2 10680.00 . 99 

37 1 30726 . 16 . 87 l. 72 
2 23326 . 74 .99 

38 1 117 . 89 l. 84 100.00 
2 104. 16 l. 95 

39 1 102.49 l. 97 100 . 00 
2 90.92 2 . 09 

1 40 1 79.86 2.23 100 . 00 
2 65 . 23 2 . 47 

SAMP POS CH CPM 2S% TIME 

1 41 1 2676 . 36 .99 · 15 . 06 
2 2656 . 57 . 99 

l 42 1 20 . 57 4 . 40 100 . 00 
2 18 . 26 4 . 68 

1 43 1 20 . 71 4 . 39 . 100 . 00 
2 18.10 4 . 70 

44 1 8 . 64 6 . 80 
2 8.09 7 . 03 

,. ~., t:' Jr-fJ Q. , ....... 

. ·. , • .., .. .-~ - ·•>-•1 

. ...... - -. 7,f1,f/ •'1 

. •••a.. -, '·>•~o •). .. 

100 . 00 

0 ) ~\ *> 'Ir I ) ,-\ '\, ,., \ ~ 
( 

.:,' 
I \ ") . • !'-' 

{0· ~ r· 
C) \0\) ~ .. 

ELTIME SCR 

101. 08 . 851 0 , c. k,.. ... '3 I l o s o lllul 

109 . 85 ; 999 (3 a._J.,.. .. C, l, ?? 0\1, ... , .,,.,~J 

111.48 . 902 /3<Lk .... •~ H t1ioh tf~f'.I 

212.33 . 919 I.. ;~ . a , .... i..., V .,. (-1,o 

313.18 . 924 L.. : , • t-,(,._1, . 1. ~ • 1/'1'-,. o 

317 . 10 . 754 S•,. I ✓...J.~ ~ .., f . ,,11,. ,~,, , .. ... - ..... \ ,;~~~~:~· .. ._. ....... 
318 . 97 . 759 /o• Jo r-1'-_ .. J .. rJ ~-· .,, -s .,,r~• 

1., • ..., .. 
- ·•••'I __,, 

420 . 12 .883 1o -'f/1JO•C..I s- , •• ,. ~ 

521. 24 . 887 l f3 

622.32 . 816 ,o .'-{l fo • '-'- ,, I-To A 

Of'- ; ."'Ill ~ '-'II)• 

ELTIME SCR 

637 . 76 . 992 ✓/ /J 

S""1J - 1o A 
._,, 

738 . 61 . 887 '1 0-'t't~•-C:..f" 

839 . 50 . 873 t a 

940 . 32 . 936 \{.',_...,;I'< ..(.,. ./,.ft V! f 7) 

,A/ .-;l ~ (. Z. J.? I 
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C-14 

PRIMARY DATA PACKAGE 
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SST 

C-14 DATA COVER SHEET 

Sample Number: 90-4180-C-1/2/5 

0 

Procedure: 7-40.42 
. .., 

Process LRB#: BNW 53268 

Equipment (M&TE#): WA 82507 
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SUMMARY DATA REPORTS 
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Customer No. 

Composite 
90-4180-C-l 
90-4180-C-2 
90-4180-C-5 

C-14 DATA 

C-14 uCi/g 

3.96E-03 
5.SSE-04 
<5.4E-05 

+/-%error 

20 
20 
20 
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PRIMARY DATA REPORTS 
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CARBON 14 ANALYSIS 

Carbon 14 analysis for SST samples is accomplished by using liquid 
scintillation counting. A record of the carbon separation is in a laboratory 
record book. The volume of solution used in the separation and the system 
blanks, process blanks, system standards and process standards along with the 
samples are logged into this LRB. 

Calibration of the system is done every time a sample set is run using 
equipment blanks and standards. These determine the yield recovery of 
standard. All calculations are recorded in the LRB that contains the sample 
separations. 

Attached are the printouts from the instrument showing counts in each position 
for the blanks, standards and samples. 

D10-007 
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To: SST Project Management Office 
Date: 1/3/91 
From: D. L. Baldwin bz__IS -G.lw._.:___ 

cc: RT Steele 

Re: Carbon-14 Analytical Results for SST Core 16 . 

This work is done by the hot persulfate oxidation method, Test Procedure 7-
40.42, rev. 0, "Determination of Carbon-14 in Radioactive Liquids, Soils and 
Sludges". The M&TE No . for liquid scintillation counting is WA82507 and the 
M&TE No. for weights is WB69133 or 087306-90. The data is located in LRB BNW 
53268 pp 78, 85-86, 89. NIST C-14 standard, No. X-52-5, is used as internal 
standard for determination of %Recovery and C-14 standard W-16-1 is used for 
determination of counting efficiency. The estimated error is± 20%. 

The samples were analyzed in duplicate. The reported result in µCi/g, is 
based on the wt of the original sample, before water leaching. 

sample ID Wt (g) C-14 {1:1C!~g) 
.JQ.:ilaW-C-1 2.0698 3.96 xlO 

C-2 2. 1978 5.58 xio -4 

C-5 blank <5.4 xio- 5 

Example calculation 

(37.4 -5.7) x 1.279 die x 15ml/2.018ml x (194.884g/2.069g) x 106 
2.0176 ml x 2.22e+l2 x 0.773 %Recov x 2.0698 g 

• 3.96 xio- 3 µCi/g 

Note: An assumption must be made to equate volume (ml) of the leached liquid 
mixture to weight (g) of the leached liquid mixture. There is probably little 
error involved since very little sample is dissolved into the DI water . 
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LABORATORY RECORD BOOK PAGE 
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U OR PU 

MASS SPECTROMETER 

PRIMARY DATA PACKAGE 
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SST 

U OR PU MASS SPEC ISOTOPICS DATA COVER SHEET 

Sample Number : REQUEST FOR ANALYSES CANCELLED 

., .. 
Procedure : 2-30 .6 

-
Pipet Calibration LRB# : NA 

Equipment (M&TE#) : HW 467148, 467806 

Control Data LRB# : BNW 53338 & 53337 
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U OR PU 

MASS SPECTROMETER 

SUMMARY DATA REPORTS 
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No Data Reported for Core 16 

Request for Analyses Cancelled 
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U OR PU 

MASS SPECTROMETER 

ANALYTICAL RESULTS 
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Pu ANO U MASS SPEC ANALYSIS 

Mass spec isotopic analysis of Pu and U is accomplished by using either a 
single stage or triple stage mass spectrometer. A MASS SPECTROMETER ANALYSIS 
REQUEST sheet accompanies each sample. This sheet has the date the sample was 
submitted to the mass spec laboratory, mass spec no., work package number , 
serial no. (a consecutive number system used in the radioanalytical lab), 
customer number and any pertinent remarks. The mass spectrometer data sheet 
is produced after an analysis scan. The data sheet is self explanatory . An 
NBS traceable std is scanned on that instrument each day that an analysis in 
run . 
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..... c;.<; 5PECTROMETER LABORATORIES 

CHEMISTRY ANO ANALYSIS 
3:S BUILDING 

SINGLE STAGE IMTE Id. 4678061 

MS NO : 119~038 RUN NO : MASS DISC. FACTOR: 0 . 0015 
SAMPLE ID .: T~ 1108 Core 16 Seg 3 RUN DATE: 11-16-90 
CUSTOMER: SST / Harvey ANALYST: RE Brlnoon 
LAB NO. : 542- 90 SAMPLE LOG-IN NO. : 90-3619 

REFERENCE MASS : 238 

MEASURED MSSES : 

234 235 236 238 

RATIOS : 

0.000068 0 .01l686 1 0 .ll00186 I .000000 
0 . 001l058 0.00679111 0.000250 I . 00001110 
0 . 000063 0 , 1)06770 0 . 0130266 I . 11100000 
lil.000079 0 , 01lGS91 0.01lll242 1. 00illllillll 
0 . 00111115 0.006791 0 . 000217 I . 000000 
0 . 000058 0 . 006594 0 . 000219 I . 000000 
0.01l0065 0 . 006773 0 , 000240 1. 00011100 
0 . 000104 0 .006817 0 . 1300231 I .000000 
0.00111116 ll . 006798 li! .00111178 I , 0lillillil00 

ME AN RATIO FOR EACH ISOTOPE 15 : 

0 . 000081 ~ . 006765 0 . 01i10:26 I . 00011100 

STANDARD DEVIATION OF RATIO FOR EACH ISOTOPE 15 : 

0 .000024 0 .000078 0 . 000029 0 . 000000 

951 CONF IDENCE LEVEL FOR EnCH ISOTOPE 15 : 

11) . 000019 0 . 000060 0 .001l022 0.000000 

NO SCANS REJECTED AT THE 951 LEVEL 

MASS ATOM l MASS l 

34 0 . 00801 0.00787 
35 ll . 67 175 0 . 66334 
36 0 . 02240 0 . 02n1 
38 99 . 29785 99 . 30657 
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ANHLYTICAL kEPORT 
.... , f•lll • fo 

C••t-: SSI 
Im ,KmtO: i-21-iO 
IOk t,,. lill ""2u,t1 

o.5.Y..4j ;--;so-• -

ID I 11.1..0,: 543 -'10 

O..C,1ptta,: '10-loll+l 
!Xllo& 
Co,,t lb 
s.q.nt l 

MS NO: 1190039 
SIIMPLE IO. : 
CUSTOMER: 

&y 

O.tt ___ II. I I.E. __ _ 

l.oq iool1 fM __ P• -

~ASS SPECTROMETER LABORATORIES 

CHEMISTRY ANO ANALYSIS 
325 BUILDING 

SINGLE STAGE <MTE Id . 467806) 

RUN NO: MASS DISC, 
RUN DATE: 
ANALYST: 

FACTOR: 111 , 01115 
11-16-9111 

RE Br1naon LAB NO.: 

TKl108 Core 16 S•g 3 
SST / Harvey 

543-90 SAMPLE LOG-IN NO. : 9111-3617 

REFERENCE MASS : 238 

MEASURED MASSES: 

234 ::35 236 238 

RATIOS : 

0 . 000104 0.007050 0.000 149 1.00000111 0 , 000108 0 . 007088 0.lllil0146 I. 000000 
0.000108 0 . 0073::3 0. 000 I 7,6 I . 000000 
0 . 000102 0.007189 0.000148 I. 000000 
0 . 000100 0.007::31 lil.000188 I , 000000 
0. 000119 0 , 007267 0.000184 I . 000000 0.000130 0 . 007272 0.000176 I .000000 
0 . 000078 0 . 0010::1 0.000177 I .000000 
0 .000112 0.007247 0 . 000166 I . 000000 

MEAN RATIO FOR EACH ISOTOPE IS : 

0 . 000107 0 . 007187 0.000168 1.000000 

STANDARD DEVIATION OF RATIO FOR EACH ISOTOPE IS: 

0 . 000014 0.000l0B 0 . lol000l6 0.000000 

95X CDNF IDENCE LEVEL FOR EACH ISOTOPE IS : 

0 . 000011 0.000083 0.001il012 0 . 000000 

NO SCANS REJECTED AT THE ~sx LEVEL 

MASS IITOM X MAS S X 

i34 0 . 011il6iol iLllli 042 
235 0 . 71343 0 . 70450 
236 0 . 01665 0 . 01651 
238 99.25933 99 . 26857 
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MS NO : 9SJ91l16 
SAMPLE l(l .: 

~•~= ;P~CTROMETER LABORATORIES 

CHEMJ;TR f ANO ANALYSI~ 
3:S BUILDING 

SiNGLE STAGE I MTF Id. 467906 ) 

RUN NU: 
U Std NBS-950 

MASS DISC. 
RUN CATE: 

CUSTOMER : 
LAB NO . : 

FACTOR : 0 . 0015 
11-16-90 

RE Br,nson ANAL '/iT,1 
SIIMPLE LOG-IN NO .: 

REFERENCE MAS:: :;s 

MEASURED MASSES : 

:3.i :35 :36 

RATIOS : 

0.\l000SS •J . •J07J5 I ,l.ill\l00Z5 
0 . ll00,l57 0 . 00'.'157 ll.'100031 
0. ·a000s 1 11 . 00-:-:sa 0 . 1100054 
ll . 01ol01l30 0 . ll071]3 0 .ill00il05 
0 . 000075 Iii. 007317 0 . 0001:, 
0.000079 0 . "107337 ,l . il00008 
0 . .}00073 0 . 110716: 0 . il00056 
0.000084 0 . ~07J I O ll . a000zs 
0.000079 II. 007]9: ·J . 0000: I 

MEAN RATIO FOR EACH I SO TOPE IS: 

0. •J11100-:-c ll . 007:69 J. 0001139 

STANDARD OEVIATION OF RAT ro FOR EACH ISOTOPE 

0 . 00001: 0.000ll96 l:l.00ll036 

95% CONFIDENCE LEVE!. FOR EACH ISOTOPE rs : 

ll . ll0llll73 

CYCLES S REJECTED AT THE 95: LEVEL 
DUE TO THE :J6 i :JS RAIIO 

MEAN ~/\TIO CQR EACH ISOTOPE [; : 
.,.':""'-_ (J..,,1u I I) 

0 . ·J07:63 J . ~000Z9 

:JB 

I . 1!000011 
I. 000000 
I. 000000 
I . 000000 
I. ll00000 
I . 11100000 
I . ,l00000 
.I . 000000 
I .000000 

I. 000000 

IS : 

0.000ll00 

0.il00000 

I . all0000 

SIANCIIRO CE '.' [AT!ON OF q11110 r/JR icACH ISOIOP!: r ·;: 

~ - 'J•.H)01 ; ll . 01lll11ll<I ll.:<>1<1001 '3 1<1 . 00011100 

~-CC~Ol 1 <J.000084 0.000016 0 .000000 

M&.: Z~ /\TOM : MM5S : 

:;::4 0 . 00718 ll . 00706 
: 35 0 . 7:094 0 . 711 s: 
:36 0 . 00:79 0 .00276 
:JS 99 . :6910 ss . :1s26 
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MA~S SPECTROMETER LABORATORIES 

CHEMISTRY ANO ANALYSIS 
325 BUILDING 

SINGLE STAGE (MTE Id. 467806) 

MS NO : 1190040 RUN NO : MASS DISC . FACTOR : 0 . 0015 
SAMPLE IO.: TKll0B Coro 16 Sog 3 RUN DATE : 11-16-90 
CUSTOMER: SST/Harvey ANALYST : RE Brtnaon 
LAB NO .: 547-90 SAMPLE LOG-I N NO.: 90-3619 

REF ER ENCE MASS : :38 

MEASURED MASSES: 

234 235 236 238 

RATIOS : 

0.01110100 0. 11)11)886111 0.00024111 I .0111111000 
0 . 0011)073 0 . 161119181 0.0111111276 1.001110111111 
0 . 011100 98 0.008995 0 . 00111251 I. 00000111 
0 . 000098 0 . 11108964 0 . 00111243 I . 01110111111111 
0 . 000102 0.~08772 0 . 00026111 I . 00111111111111 
0 . 00011185 0.11)09019 0 . 0111111251 1. 111000111111 
0.ll00122 lol.1!1118934 0.01110300 1.000000 
0 . 1!161!1 111 0 . 0!0~117 0 . 000221 I .01110111111111 
0.0ilhlllll2 0 . 11)08882 11) . 00111247 I .11101110111111 

11EAN RATIO FOR EACH ISOTOPE IS: 

lll.0011llll98 111.011)8969 111 . 000254 1. 00001110 

STANOARO•DEVIATION OF RATIO FOR EACH ISOTOPE IS: 

0 . 00011113 0.~1110127 0.000023 lil . 111111000111 

951 CONFI DE NCE LE VEL FOR E/ICH ISOTOPE 15 : 

111.000010 0.000098 0 .000018 111.00000111 

NO SC/INS REJECTED AT THE 951 LEVEL 

MASS ATOM l MASS l 

34 0.00968 0 . 009S2 
35 111 , 8886S Ill . 87755 
36 0 . 11125:0 111 . 1112499 
38 99 . 0764 7 99.1118794 
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LJ19 m1 illl __ P• -

~ASS SPECTROMETER LABORATORIES 

CHEMISTRY ANO ANALYSIS 
3~5 8UILOING 

SINGLE STAGE <MTE Id. 467806> 

RUN NO: "S NO: 1190041 
SMPLE 10. : 
CUSTO"ER: 
LAB NO . : 

TK110B Core 16 Sag 3 
SST/Harvey 

548-90 

MASS DISC. FACTOR: 0 . 0015 
RUN DATE: 11-16-90 
ANALYST : RE Brinson 
SA"PLE LOG-IN NO . : 90-3619 

REFERENCE MASS: 238 

MEASURED ""SSES : 

234 235 :!36 238 

RATIOS : 

0 , 000213 0 . 020667 0 . 00039( 1.0000(1)0 
0.000218 0.112078( 0.000353 1. 000000 
0.000205 0 . 020615 0 . 000359 I . 000000 
0. 000221 0 . 020740 0.000376 I .000000 
0.000226 0 . lll20741 0.111011369 I .000000 
0.01,)0204 " -0~0717 0 . 000395 I . 000000 
0 . 000215 0 . 020716 0 . 11)00372 I . 00001110 
0.00"214 0 . 020568 0 . 000362 I . 000000 
11 . 0110195 0 . 020470 0 . 000377 I. 000000 

l'IEAN RATIO FOR EACH ISOTOPE IS : 

0 . 000:!12 ll . 020668 0. 01/l037J 1. 000000 

STANDARD DEVIATION OF RATIO FOR EACH ISOTOPE 15: 

0.000010 0 . ~lll0100 lll . llll<llll014 0 . 00000il 

95% CONFIDENCE LEVEL FOR EACH ISOTOPE IS : 

0 . 000007 0. 000077 0 . 000011 0.00000il 

NO SCANS REJECTED AT THE 95% LEVEL 

MASS ATO" % l'IASS % 

234 0 . 021/l80 0 . 02045 
235 2 . 02383 I . 99884 
236 lll . 03650 0 . 03620 
;:39 97. 91888 97 . 94451 
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~A~S , PECT ROME TER LABORATORIES 

CHEMISTRY nNO ANAL YSIS 
J:S BU IL DI NG 

SINGLE STAGE IMTE Id. 46 7 B06 > 

fi UN NO: MS NO: 9SJ9016 
SAMPLE ID.: U St d N85-95il 
CUSTOMER : 
LAB NO .: 

REFERENCE MASS: ::a 

MEASURE D MA~SES: 

: 3-+ : 35 236 

RATIOS: 

0 .<)01!05: ,l. 00735 1 ll.000025 
il. 0001!57 o . ~011 51 0.1!00031 
0 . -J01il06 1 11.001:5a 0 . 00111054 
ll . ~0111Q90 0. QQ7 13J 0 . 1100005 
ll. J00075 <I . J07J l 7 0 . 0001:. 
0 . \100Q79 lil . ~07J37 0 . 000008 
iJ . ·J000 ~3 J.0il7 16: il . 000056 
a . 001110a. 0 • .J07JIQ il . il01110ZS 
il . JQllllll79 ,/J . J0739: ~ . 001illllZ I 

ME~N RATI O FOR EACH ISOTOPE IS: 

-, . J00 1) ~J il . ~00039 

MASS DISC . FAC TOR : lil . lillil15 
RUN DATE : I 1-16- 90 
ANI\L V.~ RE Br i nson 
SAMPLE LOG- IN NO .: 

238 

I . 01illillillil0 
I . 000000 
I. 000000 
I . 000000 
I . 000000 
I . il00000 
I . illillil0111111 
1 . 00000111 
I . 00000111 

I . 000000 

STANDARD uEVI ATION OF RATIO FOR EACH ISOTOPE IS: 

0 .000096 0 .011111111136 

95: CO NF IDENCE LEVEL FOR EnCH ISOTOPE IS: 

Q. 000009 Q. 000073 

CYC LE : 5 REJECT ED nT THE 95: LEVEL 
DUE TO THE : J 6 i :J2 RATIO 

MEAN RA TIO =aR EACH IS OT OPE IS: 
;--_ c, .vv HJ 

J . J07:6J ll. ~11111111128 

0. 000000 

I . 001111111110 

STnNDARO CE ~!nT!ON OF QATIO FO R EACH [SOTOPE IS: 

\l .000019 0. 000000 

35: CCNF!:ENC E _5 UEL FOR i~CH !50TOPE [S : 

~. OC001 1 0 . 00008 4 0.0000 16 0 . 00000111 

MASS ATOM : MASS l 

:34 0 . 0071 8 0 . 00 706 
:35 0 . 7:094 0 . 7 t 19Z 
:36 0 . 00:1e 0 . 011276 
: 3e 99 . : 6910 99 .:7826 
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SST 

PIPETTE CALIBRATION DATA COVER SHEET 

Sample Number: 90-3617-A-1/2/3 
90-3619-A-l/2/3 
90-4178-A-1/2/3 
90-4180-C-l/2/5 

Pipet Calibration LRB#: BNW 52327 

Pipette Calibration for : Total Alpha 

Total Beta 

1- 129 

Tc-99 

Sr-90 

Uranium 

Pu, Am, Np 
AEA 

X 

X 

X 

X 

X 

X 

X 
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THIS BOOK IS INTEDNDED TO BE USED FOR 
RECORDING RESEARCH PERFORMED FOR THE 
U.S. DEPARTMENT OF ENERGY UNDER BNWS 
OPERATiNG COMTRACTEY-76-C0G-1830. 
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BOOK NUMBER This document cons ists of 

BNW•.5S~i/S 
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