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D1 - INTRODUCTION 



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 0-1. 

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 

SIGNATURE LIST 



RAQtOCHEMICAL LABORATORY ANALYST SIGNATURE LtST 

Analyst 
Name 

Nevada L. Abbey 

Dale V. Archer 

David L. Baldwin 

Virginia L. Dunn 

Barbara H. G111esp1e 

Frederick E. Holt 

James H. Kaye 

. Lloyd S. Ke 11 ogg 

Anne E. Koze11sky 

Tapas C. Haiti 

Patricia J. Raney 

.Jean M. Ruggles 

Written 
tnjtjals Name 

NLA d..l «PD&a-
OVA. ~-D- '[_ ~. 

·oLB 'p~:3:? .12i)_~ 

VLD M~J]~ 
BMG 

FEH 

JHK 

LSK 

AEK 

TCH 

PJR 

JHR 

~Ml- m ./1,µ.;o ;, 

Shannon W. Thompson SWT 
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D3 - TABLE D1: 

RADIOCHEMICAL SERIAL NO. 

VS CUSTOMER NO. 

- I 



TABLE DI : Radiochemical Serial No . VS Customer No . 

Radiochemical Serial No . 

107-90 
108-90 
109-90 
110-90 
111 -90 
112-90 
113-90 
114-90 
115-90 
116-90 
117-90 
118-90 
188-90 
189-90 
190-90 
191 -90 
192-90 
249-90 
250-90 
251-90 

D03-00:l 

Customer Number 

90-0300-A-l 
90-0300-A-2 
90-0300-A-3 
90-0301-A-l 
90-0301 -A-2 
90-0301 -A-3 
90-0304-A-l 
90-0304-A-2 
90-0304-A-3 
90-0305-A-l 
90-0305-A-2 
90-0305-A-3 
90-1255-A- l 
90-1255-A-2 
90-1255-A-3 
90-1256-A- l 
90-1256-A-2 
90-1257-C- l 
90-1257-C-2 
90- 1257-C-5 



D4 - GEA ANALYSIS 



GEA 

PRIMARY DATA PACKAGE 

D04-001 



SST 

GEA DATA COVER SHEET 

Sample Number: 90-0300-A-l/2/3 90-1255-A-l/2/3 
90-0301-A-l/2/3 90-1256-A-l/2 
90-0304-A-l/2/3 90-1257-C-l/2/5 
90-0305-A-l/2/3 

Procedure : HTA-4-9 

Pipet Calibration LRB# : BNW 52920 

Equipment (M&TE#) : WB 37560 

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 FOR CORE 9 - GEA DATA 

e1,,6-/4, 
HTA-4-9 ___ 

Additional Nucl ides 
Cs-137 Eu-155 Eu-154 ------ -------- -------

Counting uCi/11-wet +/-" UCi/g-wet +/-" UCi/g-wet +/- " +/-" 
Customer No. Time 662 keV error 105 keV error 1274 keV error Nucl (de Energy keV UCi/g-wet error 

-------------- -------- --------- -·------- ---- ----- ---------- ---------
SEGMENT 3 
-- ---- --------
90-0300-A-1 100 min . 15.36 0.17 0. 0165 14. 1 Am-241 59.54 0.01646 29.94 

Co-60 1332.5 0.0014 44.79 
Gd-153 97.43 0.01665 27.06 

90-0300-A-2 100 min. 15.22 0.16 0. 01277 16.9 Am-241 59.54 0.01283 31.44 
Co-60 1332.5 0.002359 50.00 

90-0300-A-3 15 hr. 0.1828 0.53 0.0008 36.7 0.0014 40 Co-60 1332.5 0.00154 11. 78 
Ce-144 133.54 0.02723 3.97 

C, Cs-134 604.71 0.0013 16.19 

0 
~ 90-0301-A-1 100 min . 15.28 0.16 0.01677 13.7 Co-60 1332.5 0.000743 51.06 

I 
Gd-153 97.43 0.01579 27.91 

0 90-0301-A-2 100 min. 15.49 0.16 0.01332 14.0 Am-241 59.54 0.01148 42.29 
0 
~ 90·0301-A-3 15 hr . 0.04299 1.25 Co-60 1332.5 0.002186 8.49 

Cs-134 604.71 0.000811 18.69 

SEGMENT 5 
---- ----- --- --
90-0304-A-1 100 min. 11.97 0.19 0.02036 11.0 Am-241 59.54 0.009666 · 38.76 

Co-60 1332.5 0.001104 38 .98 
Gd-153 97.43 0.01868 24.6 
Ce-144 133.54 0.03342 35.21 

90-0304-A-2 100 min. 11. 77 0. 19 0.04069 7.59 Gd-153 97.43 0.05779 9.16 

90-0304-A-3 13.8 hr . 0.01621 2.69 Co-60 1332.5 0.00095 16.67 
Cs-134 604.71 0.00036 38.85 

90-0305-A-1 100 min. 12.18 0.19 0.01516 25.0 Co-60 1332.5 0.001782 27.6 
Gd-153 97.43 0.01465 45.00 

90-0305-A-2 100 min. 11.91 0.19 0.01732 11 .1 Co-60 1332.5 0.000645 72.27 
Gd-153 97.43 0.01925 20.31 

90-0305-A-3 15 hr. 0.0361 1.45 Co-60 1332.5 0.001601 · 12.04 
Gd· 153 103.18 0.001734 22 .24 
Ce-144 133. 54 0.003287 23.62 
Cs-134 604.71 0.000744 24.83 



•. 

Additiona l Nucl Ides 
Cs·137 Eu· 155 Eu-154 ---------------------COUlting UC: l /11·wet +/· X UC: l /11·wet +/· X UCi/11· wet +/· X +/· X 

Customer llo. Time 662 keV error 105 keV error 1274 keV error Nuclide Energy keV UCl/11-wet error 
--- -- -------- - ------ -- ----- ---- --------- ----- ---- -- -------- ---------
COMPOSITE HOMOGENIZATOIII 
-- ----- ----- ------ ------
90·1255-A-1 100 111in. 13.65 0.18 0.1964 6.27 0.1238 4.37 Am-241 59.54 0.05078 13.65 

Eu-152 1408.01 0.0375 10.74 

90-1255 -A-2 100 111in. 13 . 58 0.18 0. 1462 7.54 0.1018 4.73 Am-241 59.54 0.04752 14.34 

90·1255-A-3 3.5 hr. 0.01898 4.71 Co·60 1332.5 0.00828 6.65 
Ce· 144 133.54 0.005840 27.67 

90-1256-A-1 100 min. 14.07 0.18 0. 1509 7.7 0.1083 4.58 Am-241 59.54 0.0435 16.39 

90·1256·A-2 100 min. 14.86 0.17 0.1929 6.31 0.1252 4.51 Am-241 59.54 0.034020 17.43 
Co-60 1332.5 0.005744 40.00 
Eu-152 1408.01 0.03197 20 

0 COMPOSITE 
0 ---- ----------
~ 90-1257-C-1 100 min. 8.87 o. 1 
I 

90·1257-C-2 100 min. 8.73 0.10 0 
0 90· 1257-C-5 15 hr. 0.01415 4.31 Co-60 1332.5 0.004952 2.23 
C/1 Cs· 134 604.71 0.00034 13.92 



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 to do the Gamma Energy 
Analysis (GEA) for 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." column. A copy of the pipet calibration is provided under 
separate cover. The M&TE number of the ND9900 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 
Hqt Cells. This value is recorded on the ANALYTICAL REPORT card and/or on the 
SAMPLE PREP DATA SHEET. 

Each printout contains a peak search, a nuclide identification (NID) report, 
and a list of unidentified energy lines . The reported nuclides and activities 
are taken from the nuclide identification report. The nuclide ID algorithm 
parameters are conservatively adjusted, such that nuclides having a borderline 
occurrence probability should be accepted. Using this format, occasionally 
the NID algorithm lists false positive IDs which may be eliminated after 
review by cognizant scientist. 
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VAX / V~S Peak S~arch Repcrt Vl.7 Generated 2]-MAY-1990 15:59:27 

CJnf i cu:· at ion 
f'.>.nalusa:·: b~:. 
CJmpli? titli:· 
0.::pos it ion Oat,~ 
S~mpl@ d~t a.:: 
SaAip le 1D 
S.:1 mp le type 
D~t-:ctor n:1m2 
El:p~ed li v2 time: 
Start e;·1er~w 
Sa?.nsitivitl,/ 
Sri t.i:al lev>'-:l 

DU e. 0 .: [ LISH: JT 3 3 3 7 • CN F : J 
PEAK V16.0 . EN8ACK V1.3 
T0337 250-90 110C-C9-AH 90- 1257-C-2 (2.0215 / 199.0698)2(5.049 
23 - MA Y-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
23-MAY-19?0 90 '. 00:00 Acquisition date : 23-~AY-1990 13:53:58 
T8337 250-90 Sample quantity 0.10233 G 
H20 LEACH Sample ~eometry T2SCV 
TRACK Detector qeometr4: T2SCV 
0 01: ~0:00.00 Elapsed real time: 0 01:41:13.83 1.2% 

14.76 End energy 3074.55 
5.00 Gaussian 10.00 

No 

Pl It Energ~ Area f',k qnd FUHi'l Channel Left. F'i.J Cts/Sec ¼Err Fit 

1 (; 1ns.27~ 505 5180Y 1. 72 247. 113 245 C" 8.42E-02 67.4 ..J 
'°l 0 l.88.49 771, - 55 987 1.8(1 ~51.73 250 5 l .29E-01 45.9 
7 0 474.69 1707 " 38735 3.27 633.38 631 6 2.85E-1H 18.4 
t; \1 661.57:<: 949800 8472 1. 90 882.52 876 14 1.58E+02 0.1 
5 e .S9~.'il 129 208 2.60 924 •. 30 918 14 2.t5E-~2 25.7 
L 0 1173.0(;): 10 ,., (? 1. 7 t, 15t-4.18 1560 9 1. 69E-03 52,0 ., 0 1274.31 21 ' 13 1. 75 169',1,07 1694 11 3.51E-03 42.3 
0 
lj 0 1323.31 36 9 :2. ~ 1 1764.34 1759 10 6.02E-03 18.6 
9 (j 1332.~2* 3 C" 

.J 1.42 1776.48 1773 7 4.60E-~4158.5 
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Po;t - NIO Pi::a!; Search F:i:.port Page : 3 
SJmpl~ ID : TC337 250-90 Acquisition date : 23 - MAY - 1990 13:53:58 

It En>?.rQw Area . e. k !Jtl d FWHM Channel Left F'l-l ¼Err Fit Nuclides 

0 185.27* 5{?5 51809 1.7~ 247.43 245 5 67.4 
0 188.'i9 774 55987 1.8~ 251.73 250 5 45.9 
0 474.l9 1707 38735 3.27 633.38 631 .s 18. 4 
0 661.57* 949800 fl4 72 1.'?0 882.52 876 14 0 .1 CS-137 
0 692.~1 129 208 ~.60 924.30 918 14 25.7 
(} 1173.06:t: 10 0 1.75 1564.18 1560 9 52.0 CO-60 
0 1274.31 21 13 1.75 1699.07 1694 11 42. 3 
0 1323.31 36 '1 2.51 1764.34 1759 10 18.6 
0 1332.'12:t 3 C" 1.';:~ 1776. ~8 1773 . 7158.5 C0-60 J 

D04-009 · 



Sum~~ry of Nuclide Activit4 
SJruple ID ~ TS337 250-90 

Total numb~r cf lin~~ in 5pectrum 
Numbar of unid~nt ified lines 

Page : 2 
Acquisition date 23-MAY-1990 13:53:58 

9 
"I 
"' 

Number of lines tent~tively identified bu NID 6 66.677. 

MuclidQ Typ~ : act iv ation 

Unc orr,~c tC! d Oeca4 Corr Dec a Lt Corr 1-Sigma 
Nuclid~ Hl i fo 0 :'.! C Jlj uC i/G uCi/G 1-Sigma Error 7.Error Flags 
C0-60 5.27Y l . 000 1i.142E-05 'i.143£-05 6.567E-05 158.50 

--------- ---------
TotJl Act i 'v' i t4 1,. l't~E-05 4. 1't3E-05 

lh1c l i de Type . fission . 
Uncorr c!Ct.1:.:d Dec all Corr Oecaq Corr 1-Sigriia 

Nuclide Hli fe Dec atJ uCi/G uCi/G 1-Sigrna Error ;~Error Flaqs 
CS ·-137 30.00Y 1.00e 8.730E+00 8.730£+00 0.009£+00 0.10 

--------- ---------
TotJl ~ctivit4 9. 730EH)0 fl.730£+00 

Gr and Total Activit4 •· 8.730£+~0 8.730E+00 . 
rLigs: "l~ II .. Kc,4l ini:: not fou nd: "M" -- Manually accepted; 11£11 = Manuall1:1 ed i ti::d 
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VAX/ VMS Nucl ide Jdentific~tion R~pcrt V2.5 Generated 23-MAY-1990 15:59 :36 

Configuration 
A:-iulL!5es b4 
San:pl c t.itl~ 
Di?.position Date 
Sample date 
Sample ID 
Sae1p l ,: tupi:! 
Oi:= tc,ctor n,,me 
Elapsed live time: 
Energu toleranc 0 : 
Errors propagated: 
Hf i c i encl! tup~:: 
Abi.mdanc~ l i tli t 

DUBO:[USER]T8337.CNF:1 
PEAR V16.0 . PEAKEFF V2.2 . ENBACK Vl.3 , NID/DEP U2.2 
J9j37 25~-90 110B-C9-AN 90-1257-C-2 (2.0215/199.0698)2(5.049 
23-MAY-1990 00:00:00 Oeposition Period: 17-NOV-1858 00:00:00 
23-MAY-1990 00:00:00 Acquisition date : 23-MAY-1990 13:53:59 
18337 ~50 -90 Sample quantit4 0.10233 G 
H20 LEACH S~mple ~eoruetry T2SCV 
TRACK Detector geometr4: T2SCV 
0 01:40:00.00 Elapsed real time: 0 01:41:13.83 1"2% 

1.00 Half life ratio 8.00 
No 
Ec1p iric.1l 

75 .00 

S4steruatic Error 0.00 ! 
Efficiencies at Peak Energy 

Nuc l ide Line Activit4 Report 

Nuclide T1_;pe: activation 
Unc orrf£C te d Deca4 Corr 1-Sigma 

Huclide En~r 9u Area i.Abn 7.E ff uCi/G uCi/G i.Error 
CO-60 1173.24 10 99.90 3. 290E-01 1.361E-04 1. 361£-04 52.00 

1332.50 3 99.981: 2.931£-01 4.142£-05 4.11i3E-05 158.50 

rluc l i d8 TupC!: fi ssicr. 
Uncorrected Dec a4 Corr 1-Sigma 

Nuclide: En~r(JI,! Ari::a 7.Abn 7.Eff uCi/G uCi/G ;~Error 
CS ·· 137 6[1.66 949800 85.20* 5.621E-01 8.730E+00 8.730E+00 0.10 
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VAX / V~S Pea~ Search Rfport Vl.7 Gener~ted 24-MAY - 1990 06:51:23 

Cont' i gu:~.1 t i cm 
Analq ;.;;; h1..1 
; .::rupl'=' titl e 
.)eposition D-3ti?. 
:: .::rn p l e dJt2 
Sample ID 
s.~mp le tl!p 1c: 
De.t.;;ctor n am.:, 
ElJpsed l ive tirae'. 
St art energw 
S>:!nsi t ivi t4 
Cr i t i c a l l ,~ v e l 

Pk It En cir gq 

1 0 32.19* ., 0 3·~ .88:4: .. 
3 0 74.67* u 
I. 0 185.92:,: ., 
5 0 511.'13* 
L 'O 604.59 \J 

7 0 661. 6'7:i: 
8 0 795.89 
/J 0 1173.59* , 

10 0 1333.041: 

DUB0:[USERJT8339 . CNF : 1 
PEA~ V16. 0. ENBACt Vl.3 
TG338 SST 251-9~ SYSTEM - ~.LANK 4o-l.}..'i" ~-t.-5"" 
23-MAY-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00: 00 
23-MAY-199~ 00:00:00 Acqui~ition date : 23-MAY-1990 15:41:59 
T8338 SST 251-90 Saruple quantity : 0.10312 G 
10 ML IN SCV Sample geometr4 : T2SCV 
TRACK Detector geometr4: T2SCV 
0 15:00:00 . 00 Elapsed real time: 0 15:00:05.12 0.0Z 

14.76 End energy 3074.55 
5.00 Gaussian 10.00 

No 

Area Bkgnd FWHM Channel Left Pw Ct~/Se.c 7.Err Fit 

154 30311 1.05 43.24 42 5 2.85E-03 53.3 
16 2678 3.12 46.83 46 5 2.90E-04540.5 
4 2583 1. 48 99.91 94 16 7 .18E-05f.HH 9. 01E·-fH 

50 2638 1.20 248.30 246 6 9,30E-04178.9 
115 1814 2 . 96 682.37 675 16 2.13E-03 89.5 
42~ 660 1.72 806.57 802 9 7.86E-03 12,0 

13954 778 1.87 882.68 876 14 2.58E-01 1.0 
3n .... 657 2.39 1061. 57 l.057 14 5,97E-03 17.3 

3339 209 2.16 1564.89 1559 13 6,18E-02 2.0 
2987 11'1 2.33 1777.30 1771 15 5.53E-02 2 .1 
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Post ·· HID PcJk Search Report 
Samp l e ID : T8338 SST 251- 90 

Paoe : 3 
Acquisition date : 23- MAY - 1990 15:41 : 59 

I t Er;>.? :~94 ~rea rkqnd FWHM Ch Jnn e l Left Pw %Err Fi t. Nuclide s 

11 32.19": 
0 34.88;;; 
9 7-4.671: 
0 185.92:t: 
J :11.43:'-: 
·t t ~',.5~> 
:i 661.69:-: 
0 795 . 89 
{j 1171.59:t: 
11 1333.01; -::: 

151; 

16 
i:, 

50 
115 
42 4 

13954 
322 

.333'1 
r,r,01 
.... ' I..' i 

3034 
2!; 78 
2583 
2f.38 
1814 
660 
778 
1,.r:; 
u._1 , 

2(}9 
11i, 

1. 05 
:! . 1~ 
1.48 
1.2~ 
2. 9.5 
1. 7::! 
1.87 
'1 "l C 
:_ • \.I .. 

• 15 ,, 
• \ J V 

43.2~ 
!16.83, 
99 . 91 

248.30 
682.37 
806.57 
382.68 

1061.57 
1'564, :H 
1777.30 

42 5 53.3 
46 5540.5 
94 16****~ 9,01E-01 

246 6178 . 9 
675 16 89.5 
802 9 12.0 
876 14 1.0 

1(157 14 17.3 
1559 13 2.0 
l771 15 2.1 
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Paoe : 2 um1ar4 of Nuclide nct ivit4 
a~ple tD : T8338 SST 251-90 Acquisition date 23- MAY-1990 is:41:59 

Total number of lines in spectru~ 10 
Numb ~r of ~nidentifi~d l ines 1 
Number of 1 ines t Qntat ivel4 i dentified hu NID 9 

Nuclid1: Tqp8: activ-1tion 

Unc or 1' ,~r. t,~ d DecJy Corr Decal! Corr 1-Signia 
Nuc l i de Hli f e Di?.c aq 1..1C i / G uCi/G 1-SigDia Error 7.Error Flags 
CO-60 5, 27Y l . 000 i; . 95(~E-03 4.952E-03 0.110E-03 2.23 

--------- ---------
Tot ,11 Activit.4 4.95 ~E- 03 4.952E-03 

Nuclide Type . fission . 
Uncorrecte d DH JI.I Corr Decay Corr 1-Sigma 

rluc l i de Hl i fe Decau uC i/G uCi/G 1-Sigma Error 7.Error Flags 
CS-1 311 2.06Y 1.001 3. 1,35E-04 3.438E-04 0.479E-04 13.92 
CS-137 31},00Y 1.000 1.414E-02 1.415E-02 0.061E-02 4.31 

--------- ---------
Total Activ i tl! 1.449E-02 1. 449E-02 

GrJnd TotJl Activit4 1. 94 1,E-02 1.9 l14 E-02 

Fl .3g;: II i~ U = ~~i::yl ine not found: "M" = Manuall4 accepted; "E" = Manually edited 
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VAX/ VMS Nuclide Ident if ication Report V2.5 Generated 24-MAY- 1990 06:51 : 34 

C~digurJ tion 
Anal yses b4 · 
SJcip le title 

_ Depos ition Date 
S Jm p l •'.! dati2 
S"r..p li: ID 
S~ c,p l€! type 
D1::tector t1a:ui: 
ElJp se d li ve ti~e : 
Energ4 tolerance t 
Errors propagated: 
Eff ici ,rnc4 t4pe 
t1bund znce: liruit 

DUB0 :[ USER) T8338.CNF:1 
PEA~ ·u16.0 . PEAKEFF V2.2 , ENBACK Vl . 3,NID/DEP 
TB338 SST 251-90 SYSTE~ BLANK 

V2. 2 

23-MAY-1990 00:00:00 D~position Period: 
23-MAY-1990 00:00:00 Acquisition date : 
T8338 SST 251-90 Sa~ple quantity : 
10 ML IN SCV Sample geometry 
TRACK Detector geometry: 
0 15:00:00.00 Elapsed real time: 

1.00 Half lifi: ratio 
Yes 
Empirical 

75.00 

Sustematic Error 
Efficiencii:s at 

17-NOV-1858 00:00:00 
23-MAY-1990 15:41:59 
0.10312 G 
T2SCV 
T2SCV 
0 15:00:05.12 

8.00 
0.00 :! 

Peak Eni:rgy 

0.0¼ 

Nucl i de Line Act ivi ty Report 

Nuc l i d•:i! Type: act iv at ion 
Uncorrected Dec a4 Corr 1-Sigma 

Nuclide Et1ergt1 Area 7.Abn ~Eff uCi/G uCi / G ¼Error 
C0-· 6& 11 73. 24 3339 99.90 3.2P.9E-01 4.933E-03 4. 934E-03 2.19 

1332.50 2987 99.981: 2.930E-01 4.950£-03 4.952E-03 2.23 

Nuclide Typ r!: fis si on 
Uncorrected 0Hay Corr 1-Signia 

Nuclide Enerqu Area i.Abn i.Eff uCi/G uCi/G ¼Error 
CS-134 563.24 ------ 8.38 6. 598E-01 ------ Line Not Found ------

569.32 ------ 15.40 6.527£-01 ------ Line Not Found ------
l0',.71 424 97.60~ 6.145E-01 3,435E-04 3.438E-04 13.92 
795.87 3n -- 85.40 4.704£-01 3 .892E-0'; 3.896E-04 17.83 
001.95 ------ 8.73 4.670£-01 ------ Line Not Found ------

CS-137 661.66 13 ~" !5', 85.20f. 5.620£-01 1.414E-02 1.415E-02 4.31 

D04-015 



VAX/ VMS Peak Search Report Vl. 7 G~nerated 23-MAY-1990 15:59:01 

Conf iqurJtiqn 
Ana lLJs~s b1J 
SJmple titl ,~ 
D,:::pos it ion Dati:: 
S,1rJple datE! 
Sa111pl •.: IO 
S.:inlple t.1,!pC: 
DetHtor name 
Elap 5@d li~e time: 
Start eni~r;q 
~ens it. i ·.; i tLJ 
Critical le 11.:: l 

1 4 

3 0 
4 10 
5 10 
6 10 
7 t; 
8 0 
9 3 

J 0 3 
11 ~ 
12 0 
13 0 
1_11 0 
15 0 

31. 73:t 
35.76:E 
74. 45* 

187 . 29 
19t.1i; 
195 . 57 
i17J.93 
661.57* 
693.14 
696. 2l 
795.72 

1173. 116:1: 

127.'i.52 
1323.31 
1460.97'f. 

DUB0![USERJT8336.CNF : 1 
PE~K V16.0 . ENBACK Vl.3 
T8336 249-90 110B··C9-A~ 90-1257-C-1 (2.0799/202.0588)2(5.049 
23-MAY-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
~3-MAY-1990 00:00:00 Acquisition date : 23-~AY-1990 12:02:02 
TA336 249-90 Sa~ple quanti t y : 0.10363 G 
1120 LEACH Sample geometr4 : T2SCV 
TRACK Detector ~eometry: T2SCV 
0 01: 40:00.08 Elapsed real time: 0 01:41:15.61 1.2% 

14.76 End ener94 3074.55 
5.00 Gaussian 10.00 

tlo 

~rea Bkgnd FWH~ Channel Left Pw Cts/Sec %Err Fit 

26394 0 1.58 42.63 
30809 1011 43 2.~2 48.00 

685 34659 1.3~ 99.62 
7827 80¾45 4.38 250.12 
7916 182429 4.39 255.21 
6072 184123 4.38 261.16 
1267 41879 2.33 632.37 

977235 8650 1.90 882.52 
119 125 2.68 924.61 

6b 11 4 2.94 928.77 
48 29 1.87 1061.34 

5 5 l.02 1564.71 
15 7 1.05 1699.35 
53 11 2.09 1764.34 
11 3 2.14 1947.70 

42 11 4.40E+00 0.0 9.94£+02 
42 11 5.13E+00 2.0 
98 5 1.14E-01 40.9 

246 27 1.30E+00 6.4 9.15E+00 
246 27 1.J2E+00 12.7 
246 27 1.01£+00 16.6 
630 6 2.11E-01 25.6 
876 14 1.63E+02 0.1 
918 17 1.99E-02 22.3 1.20E+ee 
918 17 1.09E-02 42.4 

1057 10 7.98E-03 29.1 
1560 8 7.61£-04109.1 
1694 10 2.44E-03 4J.5 
1760 9 8.79E-03 18.4 
1944 9 1.86E-03 53.0 

D04-016 



Po;t - NID Pe~k Search Report Page : 7 
•J 

S~mpl e ·ro : T83Z6 249 - 90 Acquis ition date : 23 - MAY-1990 12 : 02:02 

It EnerG;; · Ar~a . e.k gnd FWHM Channel Left F'i.J :!Err Fit Nuclides 

i; 31.73 ~€ 263'?4 ~ 1.58 42.63 42 11 0.0 9.94E+02 
I 15.76:o: .308~9 101143 2.42 48 .00 42 11 2.0 ·: 
0 74 . 45:t: l85 34659 1.34 1?9.6':. 98 5 40.9 

10 187.~~I 7827 80445 4. 38 250.12 246 27 6.4 9.15E+00 
i 0 191.10 7916 1 e2 1.,29 1i. 38 255.:!1 246 27 12.7 
10 1 '?5. 57 6072 18412J 4.18 261.16 246 27 16.6 

0 473 . 93 1267 41879 ,.., -Z'1 63~.37 630 6 25.6 , _ a Vv 

0 661.57~ 977:!35 0650 1. 90 882.52 876 14 0.1 CS-137 
3 !,~3.1-'1 1.19 1 'l C: _,., 2. {, 8 924.61 918 17 22.3 1.20F+00 
3 696.~6 6t 114 2. 94 928. 77 918 17 4·2. 4 
0 75'5.72 48 28 1.fl7 1061.34 1057 10 29.1 
0 1173.H:t: 5 c:- 1.02 1564.71 1560 8109.1 ..J 

0 1274.52 15 7 1.05 1699.35 1694 10 43.5 
(j 1323.31. 53 11 2. 09 l 7 ,:i4. 34 17,S0 9 18.4 
0 t't60, ?7* 11 3 2.J.4 1947.70 1944 9 53.0 K-40 

004-0117 



f'aQe : Su~~ary of Nuclide Activit4 
S~mple JD : T033l 2~?-90 Acquisition date 23-MAY-1990 12:02:0 

Total number of l ines i.r1 spectrum 15 
Number cf uriidentified lines 5 
Number of lin~ s t entativelq idi:ntified hLr NID 10 

Nuclide Tupa : natural 

Uncor1' 1? ct•? d Dec a11 Corr Decau Corr 1-Sigma 
tt uc l i de fflifo Deca~ uCi / G uCi/G 1-Sigma Error i.Error Flags 
I{·-!; 0 1. 28E+09Y 1.000 1.683E-03 1.683£-03 0.893E-03 53.04 

--------- ---------
Tot.-: l ,~ctivitu 1. 683E-03 1.683E-03 

Nuclide T4p12 . fission ' 

Uncorri::ct ,:: d Dec al! Corr Deca~ Corr l.-Sigma 
Nuclide lllife D•'.'!ca4 uCi / G uCi/G 1-Sig111a Error ;~Error Flags 
CS ·- 137 30 . 00Y l . 000 8.870E+00 0. 870E+00 0.009E+00 0.10 

--------- ---------
TctJ l ~cti vit4 8.870E+00 8.870£+00 

Gr and Total Activit4: 8.871E+00 8. 872E H)(? 

FL::g !i : 11 f{ 11 
:-: f(e4line not found: "M" == Manu.~llu accepted; "E" = Manuall4 edited 

D04-018 



VAX/VMS Nuclid0 Iden t ific~t ian ~0port V1. 5 Generated 23-MAY-1990 15:59:11 

Configurat ion 
An.1lqs1!r. bq 
Sam~li:: titl.:: 
D,;!position DatE: 
SaC1ple dat ~ 
S.:nnple ID 
Sampl r: t4p e 
Detector- n:;me 
Elaps~d live t irue: 
Energy tol cranc ~ : 
Errors propagated: 
Efficiencll tl1pe 
AbunctJnce l imit 

DUB0:(U SER JT8~3 6.CNF :1 
PEAK V16.8 . P[AKEFF V2.2.EHBACK Vl.3,NIO/DEP V2.2 
T3336 249-90 110B-C9-AN 90-1257-C-1 (2.0799/202 .0588)2(5.049 
23-MAY-1990 00: 00:00 Deposition Period: 17-NOV-1858 00:00:00 
23-MAY-1990 00:00:00 Acquisition date : 23-MAY-1990 12:02:02 
T8336 249-90 Sample quantit4 0.10363 G 
H20 LEACH Sample 9eometr4 T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real time: 0 01:41:15.61 1.2: 

1.00 Half life ratio 8.00 
Ne 
E01pir iCJ l 

75.00 

S4stematic Error 0.00: 
Efficiencies at Peak Energy 

Huclid~ LinQ Activit~ Report 

Uuc l i de Tqpe: natural 
Uncorrected Dec -3l! Corr 1-Sigrna 

Nuclide Eni:rg4 Area ;~Abn ;~Eff uCi/G uCi/G ;!Error 
l{-4 6 1460.83 11 10.67:o: 2.694E-01 1.683E- 03 1.683E-03 53.04 

Nuclide .Type: fission 
Uncorrected Oecau Corr 1-Siqma 

Nuc l i do: EnerglJ Area ~Ahn :!Eff uCi/G uC i/G i.Error 
CS-137 661.66 977235 85.20* 5.621E-01 8,870E+00 8. 870E+00 0.10 

D04-01~ 
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I VAX/VMS Peak Search Report Vl.7 Generated 29- ~AR-1990 1s:26:09 

Conf'iQuration DUB0fCUSERJT8276.CNF:1 
~nalys~s by PEA~ V16.0,ENBACK v1:3 . 
Saple title T8276 SST 192-90 110B-C9-B 90-1256-A-2 TK110B-C9 Seg COM Ni 
Deposition Oat@ 29-"AR-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
Sap le date 29-MAR-1990 00:00:00 Acquisition date: 29-MAR-1990 13:40:04 
Sample ID T8276 SST 192-90 Sample quantity : 2.39827E-02 G 
Saapte type 10 ~L IN SCV Sample geometry : T2SCV 
Detector nae TRACK Detector geo1etry: T2SCV 
Elapsed live time: 0 01:40:00.00 Elapsed real ti~e: 0 01:40:37.31 0.6Z 
Start energy 14.76 End energy 3074.55 
Sensitivity 5.00 Gaussian . 10.00 ~ 

Critical level . No . 
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec ?Err Fit 

1 6 32.19 9680 22783 1.25 43.25 42 10 1.61E+00 2.3 1.64E+01 
2 6 34.21 15146 44341 1.61 45.94 42 10 2.52E+00 2.4 
3 6 36.24 11866 50418 2.24 48.64 42 10 1.98E+00 3.4 
4 0 41.781 9258 48729 2.88 56.04 53 7 1.54E+00 4.1 
5 0 48.06 2424 41154 3.06 64.42 62 6 4.04E-01 13.3 
6 0 59.40 1505 29941 1.33 79.54 78 5 2.51E-01 17.4 
7 e 86.34 6373 39557 1.62 115.48 112 8 1. 06E+00 5.5 
8 e 97.20 3456 31876 1.64 129.97 127 7 5.76E-01 8.8 
9 0 104.38 6366 44232 3.42 139.5~ 135 10 1.06E+00 6.3 

10 0 122.751 7819 39692 1.73 164.04 160 9 1.30E+00 4.7 
11 0 247.47 576 21554 1. 92 330.38 328 7 9.60E-02 42.8 
12 0 661.561 378898 4041 1.89 882.51 876 14 6.31E+01 0.2 
13 0 723.40:t: 639 543 2.07 964.94 960 11 1.07£-01 8.0 
14 0 757.08 148 474 1.46 1009.83 1005 11 2.46E- 02 28.9 
15 0 777.82 244 388 2.24 1037.48 1031 13 4.07E-02 19.3 
16 0 873.551 281 415 1.89 1165.06 1159 13 4.68E-02 17.8 
17 0 963.42 113 221 1.67 1284,84 1280 12 1.89£-02 28.2 
18 0 996.08 246 163 1.96 1328.37 1325 9 4.llE-02 11.4 
19 0 1004.47 419 174 2.15 1339.54 1336 9 6.99E-02 7.6 
20 0 1085.30 123 90 1.76 1447.25 1441 12 2.05E-02 19.4 
21 0 1112. 751 78 160 2.27 1483.83 1476 16 .1.30E-02 38.5 
22 e 1173.11 62 43 2.19 1564.24 1559 9 1.03E-02 26.1 
23 0 1274.27 700 43 2.37 1699.02 1690 17 1.17E-01 4.5 
24 t 1332.48 90 17 1.77 1776.56 1771 12 1.49E-02 14.9 
25 0 H08 .19 99 12 1.94 1877.41 1871 13 1.65E-02 14.l 
26 0 1459.92 14 2 2.10 1946.31 1942 8 2,37E-03 39.8 
27 0 1597.30 26 5 2.57 2129.28 2123 13 4.27E-03 28.2 

D04-020 



· Sum1ary of Nuclide Activity 
Sa1ple ID: T8276 SST 192-90 Page : 3 

Acquisition date: 29-MAR-1990 13;40:04 

Total nu• ber of lines _in spectrum 27 
Number of unidentified tines 4 
Number of lines tentatively identified by NIO 23 85.19% 

Nuclide Type; natural 

Uncorrected 
Nuclide Hlife 
K-40 1.28E+09Y 

Decay uCi/G 
1.000 9.28SE-03 

Total Activity 

Nuclide Type: fission 

9.285E-03 

Nuc 1 i de 
C0-57 
CS-137 
EU-154 
EU-155 
Arl-241 

Hl ife 
271. 770 
30.00Y 

8.59Y 
4.68Y 

432.20Y 

Uncorrected 
Decay uCi/6 
1. 002 6. 355E-02 
1.000 1.486E+01 
1.000 1.252£-01 
1. 000 1. 928E-01 
1.000 3.402E-02 

Total Activity: 1.528E+01 

Nuclide Type: activation 

lfuc li de 
:O-68 
LR-95 
EU-152 

Hlit'e 
5.27Y 

64.020 
13.S4Y 

Uncorrected 
Decay uCi/G 
1.000 S.743E-03 
1.097 1.032£-02 
1.000 3.196£-02 

Total Activity 4.802E-02 

Grand Total Activity 1.S33E+01 

Decay Corr 
uCi/G 

9.285£-03 

9.285E-03 

Decay Corr 
uCi/G 

6.364£-02 
1.486Et01 
1.2S2E-01 
1.929E-01 
3.402E-02 

1.528E+01 

Decay Corr 
uCi/G 

5.744£-03 
1.039E-02 
3.197E-02 

4.810E-02 

1. S33E+01 

Decay Corr 1-Sig• a 
1-Sigma Error %Error Flags 

3.694E-03 39.78 

Decay Corr 
1-Sigma Error 

0.301£-02 
0.002E+01 
0,056E-01 
0.122E-01 
0.593E-02 

1-Sigma 
i.Error Flags 

4. 73 
0.17 
4.51 
6.31 

17.43 

Decay Corr 1-Sigma 
1-Sigma Error i.Error Flags 

0.858E-03 14.93 
0.300E-02 28.92 
0.452£-02 14.13 

Flags: "K" = Keyli~e not found; "ft"= "anually accepted; "E" = ftanually edited 

D04-02..t. 



· Nuclide Line Activity Report (continued) Page ; 2 
SaMpte ID: T8276 SST 192-90 Acquisition date 29-~AR-1990 13:40;04 

Nuclide Type: activation 
Uncorrected Decay Corr 1- Sigma 

Nuclide Energy Area tAbn 7.:Eff uCi/G uCi/G %Error 
344.28 ------ 26.58 1.102E+00 ------ Line Not Found · ------
778.90 ------ 12.96 4.801E-01 ------ Line Not Found ------
964.13 113 14.47 3.936E-01 3.741E-02 3.741E-02 28.25 

1085. 91 123 9.91 3.S31E-01 6 .611E-02 6.611E-02 19.44 
1112.12 78 13.54 3.451E-01 3.125E-02 3.126E-02 38.49 
1408.01 99 20.87* 2. 787E-01 3.196E-02 3.197E-02 14.13 

D04~022 
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. Post-HID Peak Search Report Page: 4 Sample IO: 18276 SST 192-90 Acquisition date : 29-l'IAR-1990 13:40:04 

' t Energy Area ·skgnd FWHl'I ChanniE!l . Left Pw 7.Err Fit Huclides 
6 32.19 9680 22783 1.25 43.25 42 10 2.3 1.64E+01 

I 6 34.21 15146 44341 1.61 45.94 42 10 'l I 

. I '-.; 6 36.24 11866 50418 2.24 48.64 42 10 3.4 0 41.78f 9258 48729 2.88 56.04 53 7 4.1 0 48.06 2424 41154 3.06 64 . 42 62 6 13.3 
0 59.40 1505 29941 1.33 79.54 78 5 17.4 Atl-241 0 86.34 6373 39557 1.62 115.48 112 8 5.5 EU-155 0 97.20 3456 31876 1.64 129.97 127 7 8.8 0 104.38 6366 44232 3.42 139.54 135 10 6.3 EU-155 0 122.75f 7819 39692 1.73 164.04 160 9 4.7 EU-152 

co-57 
EU-154 0 247.47 576 21554 1.92 330.38 328 7 42.8 EU-154 0 661.56* 378898 4041 1.89 882.51 876 14 0.2 CS-137 e 723.40* 639 543 2.07 964.94 960 11 0.e EU- 154 
ZR-95 0 757.08 148 474 1.46 1009.83 1005 11 28. 9 ZR-95 
EU-154 e 777.82 244 388 2.24 1637.48 1031 13 19.3 0 873.55* 281 1... 415 1.89 1165.06 1159 13 17.8 EU-154 e 963.42 113 221 1.67 1284.84 1280 12 28.2 EU-152 e 996.08 246 163 1.96 1328.37 1325 9 11.4 EU-154 0 1004.47 419 174 2.15 1339.54 1336 9 7.6 EU-154 e 1085.30 123 90 1.76 1447.25 1441 12 19.4 EU-152 0 1112.75* 78 160 2.27 1483.83 1476 16 38.5 EU-152 0 1173.11 62 43 2.19 1564.24 1559 9 26.1 C0-60 0 1274.27 700 43 2.37 1699.02 1690 17 4.5 EU-154 0 1332.48 90 17 1.77 1776.56 1771 12 14.9 C0-60 0 1408.19 99 12 1.94 1877.41 1871 13 14.1 EU-152 e 1459.92 14 2 2.10 1946.31 1942 8 39.8 K-40 0 1597.30 26 5 2.57 2129.28 2123 13 28.2 EU-154 



. 
VAX/VftS Nuclide Identification Report V2.5 Generated 29-ftAR-1990 15:26:19 

Configuration 
~nalyses by 

DUB0:[USERJT8276.CNF;1 
: PEAK V16.0,PEAKEFF V2.2;ENBACK V1.3,HID/DEP V2.2 

3aap1e title 
Deposition Date 
Saaple date 

: T8276 SST ·192-90 1108-C9-B 90-1256-A-2 TK110B-C9 Seg CO~ Ni 
: 29-"AR-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
: 29-ftAR-1990 00:00:00 Acquisition date: 29-~AR-1990 13:40:04 

Sample ID : T8276 SST 192-90 Sample quantity : 2.39827E-02 G 
10 ~LIN SCV Sa1ple geometry : T2SCV 
TRACK Detector geo1etry: T2SCV 

Saaple type 
Detector nae 
Elapsed live time: 0 01:40:00.00 Elapsed real ti1e: 0 01:40:37.31 0.6% 
Energy tolerance: 1.00 Half life ratio 8.00 
Errors propagated: 
Efficiency type : 
Abundance li • it : 

No 
E1pirical 

60.00 

Nuclide Line Activity Report 

Nuclide Type: natural 

Nuclide Energy Area 
K- 40 1460.83 14 

Nuclide Type: fission 

Nuclide Energy Area 
C0-57 122.06 7819 

136.47 ------
CS-137 661.66 378898 
EU-154 123.07 7819 

247.93 576 
591.70 ------
692.40 ------
723.30 639 
756.90 148 
873.20 281 
996.30 246 

1004.76 419 
1274.51 700 
1596.50 26 

EU-155 86.54 6373 
105.31 6366 

Aft-241 59.54 1505 

Nuclide Type: activation 

Nuclide Energy Area 
C0-60 1173. 24 62 

1332.50 90 
ZR-95 724.20 639 

756.73 148 
_ EU-152 121.78 7819 

244.70 ------

"· 

7.Abn 
10.67* 

%Abn 
85.95:t 
10 .33 
85 . 20* 
40.42 
6.84 
4.83 
1.69 

19 .98 
4.33 

12.09 
10.34 
17.90 
34.40* 
1.83 

32.80 
21.84* 
35.90* 

%Ahn 
99.90 
99.98* 
44.10 
54.50* 
28.42 
7.49 

Syste• atic Error 0.00 7. 
Efficiencies at : Peak Energy 

Uncorrected Decay Corr 
7.Eff uCi/G uCi/G 

2.696E-01 9.285E-03 9.285E-03 

Uncorrected Decay Corr 
7.Eff uCi/G - uCi/G 

2.689E+00 6.355E-02 6.364E-02 
2.545E+00 ------ Line Not Found 
5.621E-01 1. 486E+01 1.486E+01 
2.689E+00 1.351E-01 1.351E-01 
1.551E+00 1. 019E-01 1.019E-01 
6.279E-01 ------ Line Not Found 
5.376E-01 ------ Line Not Found 
5.153E-01 1. 166E-01 1.167E-01 
4.933E-01 1.299E-01 1. 299E-01 
4.310E-01 1.012E-01 1.013E-01 
3.818E-01 1.172E-01 1.172E-01 
3.789E-01 1.161E-01 1. 162E-01 
3.t52E-01 1.252E-01 1. 252E-01 
2.480E-01 1.061E-01 1.062£-01 
2.863E+00 1. 275E-01 1.275E-01 
2. 839E+00 1.928£-01 1.929E-01 
2.315E+00 3.402E-02 3.402E-02 

Uncorrected Decay Corr 
%Eff uCi/G uCi/G 

3.290E-01 3.548E-03 3.549E-03 
2.931£-01 5.743E-03 5.744£-03 
5. 153E-01 5.284E-02 5.319E-02 
4.933£-01 1.032E-02 1.039E-02 
2.689E+e0 1. 922E-01 1.922£-01 
1.569E+00 ------ Line Not Found 

004-024 

1-Sigma 
%Error 
39.78 

1-Sig11a 
%Error 
4. 73 

------
0 .17 
4. 73 

42.80 
------
------

8.04 
28.92 
17.75 
11.43 
7.63 
4.51 

28.15 
5.54 
6.31 

17.43 

1-Sigaa 
%Error 
26.07 
14.93 
8.04 

28.92 
4. 73 

------

~. I 



• VAX/VftS Peak Search Report Vl.7 Generated 29-MAR-1990 11:56:20 

Configuration DU80?CUSERJT8274.CNF;1 
Analyses by · PEAK V16.0,ENBACK Vl.3 
Sample title T8274 SST 191-90 110B-C9-B 90-1256-A-1 TK1108-C9 SEG COft NI 
Deposition Date 29-ftAR-1990 00:00:00 Deposition Period: 17~NOV-1858 00:00:00 
Sa1ple date 29-"AR-1990 00:00:00 Acquisition date : 29-ftAR-1990 10:11:52 
Sa1ple ID ; 18274 SST 191-90 Sample quantity : 2.12690E-02 G 
Sa•ple type : 10 "LIN SCV Sample geometry : T2SCV 
Detector name : TRACK Detector geometry: T2SCV 
Elapsed live ti1e: 0 01:40:00.00 Elapsed real time: 0 01:40:31.51 0.5X 
Start energy . 14.76 End energy 3074.55 
Sensitivity 5.00 Gaussian 10.00 
Critical level No 

Pk It Energy Area Bkgnd FWHft Channel Left Pw Cts/Sec !Err Fit 

1 3 32.21 8693 
2 3 34.27 14102 
3 3 36.38 9199 
4 0 42.12 5925 
5 0 48.42 1241 
6 0 59.41 1797 
7 e 86.40 5750 
8 0 97.26 2087 
9 0 104.73 4415 

18 0 122.701 5903 
11 e 247.90 631 
12 0 661.59* 318229 
13 0 723.25* · 565 
14 0 756.93 116 
15 0 873.49* 329 
16 3 996.03 192 
17 3 1094.64 369 
18 0 1111.491 46 
19 0 1174.181 38 
20 e 1226.54 63 
21 0 1274.28 537 
22 0 1407.90 70 
23 0 1596.92 20 

19000 1.25 43.27 
42623 1.64 46.02 
41577 1.87 48.84 
47231 2.69 56.49 
29648 2.15 64.90 
30588 1.45 79.55 
33929 1.55 115.55 
23408 1.62 130.04 
34597 1.76 140.91 
29809 1.72 163.98 
15466 1.58 330.96 
3399 1.88 882.55 

307 1.90 964.7S 
334 1.91 1009.64 
192 2.13 1164.99 
109 2.05 1328.30 

74 1.96 1339.77 
53 2.09 1482.14 
53 2.11 1565.67 
22 11.30 1635.42 
14 1.96 1699.03 
12 1.64 1877.01 
9 2.38 2128.77 

42 11 1.45E+00 2.4 4.76E-01 
42 11 2.35E+00 2.7 
42 11 1.53E+00 4.1 
53 8 9.87E-01 6.5 
63 5 2.07E-01 21.0 
78 6 2.84E-01 16.4 

112 8 9.58E-01 5.7 
128 6 3.48E-01 11.8 
136 9 7.36E-01 7.7 
160 8 9.84E-01 5.3 
329 6 1.05£-01 31.3 
876 14 5.30E+91 0.2 
960 10 9.41E-02 7.3 

1005 10 1.94E-t2 31.3 
1160 12 5.49E-02 10.5 
1324 22 3.20E-02 12.0 9.07E-01 
1324 22 6.16£-02 7.1 
1478 9 7.74E-03 33.6 
1559 15 6.26E-03 50.9 
1624 23 1.05E-02 29.8 
1694 13 8.95E-02 4.6 
1871 12 1.17E-02 14.9 
2124 10 3.28E-03 37.3 



.. -. 
Post-HID Peak Search Report Page : 3 
Sample ID; T8274 $ST 191-90 Acquisition date 29-MAR-1990 10;11:52 

It ' Energy· Area 'Bkgnd FWHM Channel Left Pw XErr Fit Nuclides 

3 32.21 8693 19000 1.25 43.27 42 11 2.4 4.76E-01 
3 34.27 14102 42623 1.64 46.02 42 11 2.7 
3 36.38 9199 41577 1.87 48.84 42 11 4.1 
0 42.12 5925 47231 2.69 56.49 53 8 6.5 
0 48.42 1241 29648 2.15 64.90 63 5 21.0 
0 59.41 1707 30588 1.45 79.5S 78 6 16.4 Al'l-241 
e 86.40 5750 33929 1.55 115. 55 112 8 5.7 EU-155 
0 97.26 2087 23408 1.62 138.04 128 6 11.8 
e 104.73 4415 34597 1.76 140.01 136 9 7.7 EU-155 e 122.70* 5903 29809 1.72 163.98 160 8 5.3 C0-57 

EU-154 
0 247.90 · 631 15466 ·1.58 330.96 329 6 31.3 EU-154 
0 661.59* 318229 3399 1.88 882.55 876 14 0.2 CS-137 
0 723.25* 565 307 1.90 964.75 960 10 7.3 EU-154 

ZR-95 
0 7S6.93 116 334 1.91 1009 .64 1005 10 31.3 ZR- 95 

EU-154 
0 873. 491 329 192 2.13 1164.99 1160 12 u.s EU-.154 
3 996.03 192 109 2.05 1328.30 1324 22 12.0 9.07E-01 EU-154 
3 1004 .64 369 74 1.96 1339.77 1324 22 7.1 EU-154 
0 1111.49:t 46 53 2.09 1482.14 1478 9 33.6 
0 1174.18* 38 53 2.11 1565.67 15S9 1S 50.9 
0 1226.54 63 22 11.30 1635.42 1624 23 29.8 
0 1274.28 537 14 1.96 1699.03 1694 13 4.6 EU-154 
0 1407.90 70 12 1.64 1877.01 1871 12 14.9 
0 . 1S96.92 20 9 2.38 2128.77 2124 10 37.3 EU-154 

D04-026 
• •. - • 1;_"'?'" 



Su11ary of Nuclide Activity 
Sample ID: T8274 SST 191-90 

Page : 2 
Acquisition date 29-MAR-1990 10 :11:52 

Total nuaber of lines _in spectruDI 23 
Hu1ber of unidentifi~d lines 4 
Nu1ber of lines tentatively identified by NID 19 82.6U 

Nuclide Type: fission 

Uncorrected Decay Corr 
Nucl ide Hli fe Decay uCi/G uCi/G 
69 57 271.779 1.001 S.'w0BE 02 S.HSE 02 

c/ 
Decay Corr 1-S i g1a /J{q O 

1-Sigma Error %Error Flags J{'/3 
0.2B'wE 02 5.25 /' 

CS-137 30.00Y 1.000 1. 407E+01 1.407E+01 0. 003E+01 0.18 
EU-154 8.59Y 1.000 1. 083E-01 1. 083E-01 0.050E-01 4.58 
EU-155 4.68Y 1.000 1. 509E-01 1.509E-01 0.116E-01 7.70 
Ai.-241 432.20Y 1.000 4.350E-02 4.350E-02 0.713E-02 16.39 

--------- ---------
Total Activity: 1.443E+01 1.443E+01 

Nucl ide Type; activation 

Uncorrected Decay Corr Decay Corr 1-Sigma 
Nuclide Hlife Decay uCi/G uCi/G 1-Sigia Error %Error Ft ags 

'ZR 95 64.&28 1.685 9.166E=&3 9.!U1E &3 2.881E &3 31.28 
--------- ---------

Total Activity . 9. 166E-03 9 .211E-03 . 

Grand Total Activity 1.444E+01 1.444E+01 

Flags: "K" = Keyline not found; "M" = Manually accepted; "E" = Manually edited 

D04-0217 



-· 
~ VAX/V~S Nuclide Identification Report V2.5 Generated 29-~AR-1996 11:56:3& 

DUB0~CUSERJT8274.CNF~1 _ 
PEAK V16.0,PEAKEFF V2.2,ENBACK Vl.3,NID/DEP V2.2 
T8274 SST 191-90 110B-C9-B 90-1256-A-1 TK110B-C9 SEG co~ NI 
29-nAR-1990 e0:0e:00 Deposition Period: 17-NOV-1858 00:00:00. 

Configuration 
Analyses by · 
Sa•ple title 
Deposition Date 
Saap le date 
Saaple ID 

: 29-"AR-1990 00:00:00 Acquisition date: 29-"AR-1990 10:11:52 
18274 SST 191-90 Sample quantity : 2.12690E-02 G 
10 ~LIN SCV Sa1ple geometry ; T2SCV 
TRACK Detector geometry: , T2SCV 

Saap le type 
Detector n a•e 
Elapsed live tiae: 0 01:40:00.00 Elapsed real time: 0 01:40:31.51 0.5% 
Energy tolerance: 1.00 Half life ratio 8.00 
Errors propagated: 
Efficiency type ; 
Abundance liait ; 

No 
E11pirical 

6t.00 

Nuclide Line Activity Report 

Nuclide Type: fission 

Nuclide Area 

136.47 
CS-137 661.66 
EU-154 123.07 

247.93 
591.70 ------
692.40 ------
723.30 
756.90 
873.20 329 
996.30 192 

1004.76 369 
1274.51 537 
1596.50 20 

EU-155 86.54 5750 
105.31 4415 

AM-241 59.54 1707 

Nuclide Type: activation 

%Ahn 

85.20:t 
40.42 
6.84 
4.83 
1.69 

19.98 
4.33 

12.09 
10.34 
17.90 
34.40:t 

1.83 
32.80 
21.84:t 
35.90:t 

Systematic Error 0.00 % 
Efficiencies at : Peak Energy 

· Uncorrected Decay Corr 
%EH uCi/G uCi/G . 4 . .. 

2.54SE+00 ------ Li Mi:! Not· Found 
5.621E-01 1. 407E +61 1.407E+61 
2.689E+00 1.150E-01 1. 150E-01 
1.549E+00 1.261E-01 1.261£-01 
6.279E-01 ------ Line Not Found 
5.376E-01 ------ Line Not Found 
5.154E-01 1. 162E-01 1. 162E-01 
4. 934E-01 1.154E-01 1.154E-01 
4 .31&E-01 1.338£-01 1.338£-01 
3.818E-01 1.031E-01 1.031E-01 
3.7BBE-01 1. 154E-01 1. 154E-01 
3.052E-01 1. 083E-01 1. 083E-01 
2.480E-01 9.187E-02 9.188E-02 
2.864E+00 1.297£-01 1.297E-01 
2.837E+00 1.509E-01 1.509E-01 
2.315E+00 4.350E-02 4.350E-02 

Uncorrected Decay Corr 
:Eff uCi/G uCi/G 

C' 54E-01 C' ') ") 

4.934E-01 9 .16 -

1-Sig111a 
%Error 

0.18 
S.25 

31.33 
------------

7.35 
31.28 
10.53 
12.03 
7.12 
4.58 

37.32 
5.70 
7.70 

16.39 

1-Sigma 
i.Error 



VAX/VNS Peak Search Report Vl.7 Generated 30-~AR-1990 14:59:33 

Conf iguration 
Analyses by · 
Sa•ple title 
Depos ition Date 
Sample date 

DUB0l[USERJT8279.CNF ; 1 
: PEAK V16.0 , ENBACK V1.3 

Sa11p le ID 
Sa• ple type 
Detector name 
Elapsed live tiae: 

T8279 SST 190-90 1108-C9-T 90-1255-A-3 TK110B-C9 Seg CON Ni 
30-MR-1990 00:00:00 Deposition Period: 17-tmV-1858 00 :00:00 
30-"AR-1990 00:00:00 Acquisition date : 30-"AR-1990 11 : 29:00 

: T8279 SST 190-90 Sa~ple quantity ; 2.28994E-02 G 
10 NL IN SCV Sample geometry : T2SCV 

Start energy 
Sensitivity 
Critical level 

Pk It Energy 

1 0 34.15 
2 0 74.52* 
3 e 132.92 
4 0 510.51 
5 e 661.66:t 
6 e 796.62 
7 0 1173.18 
8 e 1332.41 
9 e 1460 .48 

TRACK Detector geoaetry: T2SCV 
0 03:30:00.00 Elapsed real tiae: 0 03:30:00.88 0. 07. 

14.76 End energy 3074.SS 
5.00 Gaussian 10.00 

No 

Area Bkgnd FWHfll Channel Left Pw Cts/Sec %Err Fit 

281 602 2.01 45.85 42 U 2.23E-02 17.2 
85 719 2. 68 99.72 95 10 6.77E-03 62 . 1 

179 666 2.14 177 . 61 173 9 1.42E-02 27.7 
98 159 3.51 681.14 678 9 7.75E-03 25.4 

970 94 1.96 882.64 877 14 7.70E-02 4.7 
28 60 1.71 1062 .54 1056 11 2. 23E-03 57.7 

293 9 2.31 1564.33 1560 12 2.33E-ei 6. 7 
259 0 2.38 1776.46 1771 11 2.06E-02 6. 7 

34 10 3. 01 1947.05 1941 13 2.71E-03 34.6 

I 



, Post-NID Peak Search Report Page: 3 Saaple ID: T8279 SST 19t-90 Acquisition date 30-MAR-1990 11:29:00 

It Energy Area . Bkgnd FWHM Channel Left Pw %Err Fit Nuclides 
0 34.15 281 602 2.01 45.85 42 10 17.2 0 74.52* 85 719 2.68 99.72 95 10 62.1 . 0 132.92 179 666 2.14 177.61 173 9 27.7 CE-144 e 510.51 98 159 3.51 681.14 678 9 25.4 NA-22 0 661.66* 970 94 1.96 882.64 877 14 4.7 CS-137 e 796.62 28 60 1. 71 1062.54 1056 11 57. 7 e 1173.18 293 9 2.31 1564.33 1560 12 6.7 CO-60 e 13j2.41 259 e 2.38 1776.46 1771 11 6.7 C0-60 0 1460.48 34 10 3.01 1947.05 1941 13 34.6 K-40 



Su• aary of Nuclide Activity 
Sample ID: T8279 SST 190-90 

Page : 2 
Acquis ition date 30- MAR -1990 11:29 :00 

Total nu~ber of l ines in spectru~ 9 
Nu11ber of unidentified lines 0 
Number of lines tentatively ident ified b~ NID 9 

Nuclide Type: activation 

Nuclide 
WA=22 
CO-60 

Hlife 
2.6U 
5.27Y 

Uncorrected 
Decay uCi/G 
1.Ui b,9e~E 0~ 
1.000 8.279E-03 

Total Activity 

Nuclide Type: natural 

8. 976£-03 

Uncorrected 
Nuclide Hlife Decay uC i/G 

7-48 1.28Et&~t 1.000 1.11.!E- 02 

Total Activity 

Nuclide Type : fission 

1.lpE-02 

Nuclide 
CS-137 
CE- 144 

Hlife 
30. 00Y 

284.900 

Uncorrected 
Decay uCi/G 
1.000 1.898E-02 
1.001 5.832E-03 

Total Activity 2.481E-02 

Grand Total Activity 4.491E-02 

Decay Corr 
uCi/G 

6.966E-04 
8.281E-03 

8.977£-03 

Decay Corr 
uCi/G 

1.112E-02 

1.112E-02 

Decay Corr 
uCi/G 

1.898E-02 
5.840E-03 

2.482E-02 

4.492E-02 

100.00% 

Decay Corr 1-S i gma 
1-Sigaa Error %Error Flags 

1.772E 04 ~5.44 K 
0.551E-03 6.65 

Decay Corr 1-S i gma 
1-Sigma Error %Error Flags 

0.384E 02 3~ ~A -
Decay Corr 1-S i gma 

1-Sigma Error 7.Error Flags 
0.089E-02 4. 71 
1.616E-03 27.67 

Flags: "K" = Keyl ine not found; """ = "anually accepted; "E" = "anually edited 

004:-03:1. 



VAX/VMS Nuclide Identification Report V2.5 Generated 30-MAR-1990 14:59;44 

Configuration . 
"nalyses by 

: DUB0:CUSERJT8279.CNF;1 
PEAK ·V16.0,PEAKEFF V2.2,ENBACK V1.3,NIO/DEP V2.2 

,aaple title 
Ueposition Date 
Sa•p le date 

T8279 SST 190-90 110B-C9~T 90-1255-A-3 TK110B-C9 Seg co~ Ni 
30-"AR-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
30-MAR-1990 00:00:00 Acquisition date : 30-"AR-1990 11:29:00 

Sample ID T8279 SST 190-90 Saiple quantity : 2.28994E-02 G 
10 ~LIN SCV Saaple geo~etry : T2SCV 
TRACK Detector geometry: T2SCV 

Sap le type 
Detector na•e 
Elapsed live time: 0 03:30:00.00 Elapsed real time: 0 03:30:00.88 0.0% 
Energy tolerance: 1.00 Half life ratio 8.00 
Errors propagated: 
Efficiency type : 
Abundance liait : 

No 
E1p i r i cal 

60.00 

Nuclide line Activity Report 

Nuclide Type: activation 

Nuc 1 i de Energy Area 
NA-22 511.00 98 

1274.53 ------
CO-60 1173. 24 293 

1332.50 259 

Nuclide Type: natural 

Nuclide Energy Area 
K-40 1460.83 34 

Nuclide Type: fission 

Nuct i de Energy Area 
CS-137 661.66 970 
CE-144 40.7Z ------

80.10 ------
133.54 179 
696.50 ------

Systematic Error 0.00 % 
Efficiencies at : Peak Energy 

Uncorrected Decay Corr 
%Ahn 7.Eff uCi/G uCi/G 

180.00 7.293E-01 6.963E-04 6.966E-04 
99.94* 3.052E-01 ------ Line Not . Found 
99.90 3.290E-01 8.365E-03 8.367E-03 
99.981: 2.931E-01 8.279E-03 8.281E-03 

Uncorrected Decay Corr 
7.Abn %EH uCi/G uCi/G 

10.671 2.695E-01 1. 112E-02 1.112E-02 

Uncorrected Decay Corr 
%Ahn 7.Eff uCi/G uCi/G 

85.20* 5.620E-01 1. 898£-02 1.898.E-02 
1.24 1. 230E+00 ------ Line Not Found 
1.13 · 2.818E+00 ------ Line Not Found 

11. 10* 2.583E+00 5.832E-03 5.840£-03 
1.34 5.346E-01 ------ Line Not Found 

1-Sigma 
%Error 
25.44 ------
6.67 
6.65 

1-Signia 
%Error 
34.56 

1-Sig111a 
%Error 
4.71 

------
------
27.67 

------



. ' . . . ~ 

"' . 
, VAX/Vl'IS Peak Search Report V1.7 Generated 29-MAR-1990 10: 10: 58 

Configuration DUBO:CUSER]T8273.CNF;1 
Analyses b1.1 PEAK V16.0,ENBACK Vl.3 . 
Sa•ple title 18273 SST 189-90 1108-C9-T 90-1255-A-2 TK1108-C9 Seg con Ni 
Deposition Date 29-l'IAR-1990 00:00:0& Deposition Period: 17-NOV-1858 00:00:00 
Sap le date 29-~AR- 1990 e0:00:00 Acquisition date: 29-MAR-1990 08:21:06 
Saaple ID 18273 SST 189-90 Sa111p le quantity : 2.32821E-02 G 
Sample type 1t rll rn SCV Sa•p le geo•etry : T2SCV 
Detector nae TRACK Detector geoaetry: T2SCV 
Elapsed live tiae: 0 01:40:00.00 Elapsed real ti1e: 0 01:40:33.49 0.6% 
Start energy 14.76 End energy 3074.55 
Sensitivity 5.00 Gaussian 10.00 
Critical level No 

Pk It Energy Area Bkqnd FWHl'I Channel Left Pw Cts/Sec %Err Fit 

1 6 32.21 9081 20668 1.28 43.27 42 10 1.51E+00 2.3 1.23E+01 
2 6 34.18 12962 40069 1.47 45.90 42 10 2.16E+00 2.7 
3 6 36.16 11609 45392 2.30 48.55 42 10 1.93[+00 3.3 4 e 41.86* 6089 44888 2.60 56.15 53 7 1. 01E+00 5.9 
5 e 48.05 1562 37873 2.18 64.40 62 6 2.60E-01 19.9 
6 0 59.35 2039 33211 1.51 79.48 77 6 3.40E-01 14.3 
7 e 86.33 5428 36744 1.62 115. 46 112 8 9.05E-01 6.3 
8 0 97.18 2229 29637 1.48 129.93 127 7 3.71E-01 13.0 
9 e 194.47 4685 36471 2.71 139.66 136 9 7.81E-01 7.5 

10 0 122.84* 6112 36114 1.69 164 .16 160 9 1.82E+00 S.8 11 e 185.80* 566 29648 2.27 248.13 246 7 9.43E-02 50.4 12 e 661.56* 336083 3624 1.88 882.51 876 14 5.60E+01 0.2 
13 0 723.24* 497 507 1.77 964. 73 959 12 8.29E-02 10.4 14 0 756.62 115 425 1.86 1009.22 1005 11 1.92E-02 34.8 
15 0 872.88 214 189 1.98 1164.18 1161 B 3.56E-02 13.5 
16 0 963.69f 76 121 1.86 1285.20 1282 10 1.26E-02 30.5 
17 0 996.20 175 149 1.92 1328.52 1325 9 2.91E-02 15.5 
18 0 1004.54 320 142 2.14 1339.64 1336 9 S.34E-02 9.0 
19 e 1085.52 33 53 1.54 1447.53 1445 8 5.53E-03 45.7 
2t 0 1111.791 86 98 1.98 1482.54 1476 15 1.43E-02 27.4 
21 e 1274.19 552 39 2.20 1698.90 1693 11 9.21E-02 4.7 
22 e 1332.22 25 18 2.20 1776.21 1769 15 4.24E-03 39.2 
23 0 1407.88 60 12 1.61 1876.99 1871 12 1.00E-02 16.5 
24 0 1596.18 21 5 2.00 2127.78 2122 10 3.46E-03 24.6 

.- ,' .. ~· 



• 
Post- HID Peak Search R~port Page : 3 . Samp l e ID: T8273 SST 189-90 Acquisition date : 29-"AR- 1990 08:21 : 06 

It Energy Area · Bkgnd FIJHt, Channel Left Pw 7.Err Fit Nucl ides 
6 32.21 9081 20668 1.28 43.27 42 10 2.3 1.23E+01 
6 34.18 12962 40069 1.47 45.90 42 10 2.7 6 36 . 16 11609 45392 2.30 48.55 42 10 3. 3 0 41.861 6089 44888 2.60 56.15 53 7 5.9 0 48.05 1562 37873 2.18 64.40 62 6 19.9 0 59.35 2039 33211 1.51 79.48 77 6 14.3 At1 - 241 0 86.33 5428 36744 1.62 115 . 46 112 8 6.3 EU-155 0 97.18 2229 29637 1.48 129.93 127 7 13.0 e 104.47 4685 36471 2. 71 139.66 -136 9 7. 5 EU-155 0 122.84* 6112 36114 1.69 164.16 160 9 5.8 CO-57 

EU-154 0 185 . 80* 566 29648 2. 27 248.13 246 7 50.4 
& 661.56:lf 336083 3624 1. 88 882.51 876 14 0.2 CS- 137 0 723. 24* 497 507 1.77 964.73 959 12 10 . 4 EU- 154 

ZR - 95 
0 756.62 115 425 1.86 1009.22 1005 11 34.8 ~R-95 

U- 154 0 872.88 214 189 1. 98 1164 . 18 1161 8 13.S EU- 154 0 963.69* 76 121 1. 86 1285.20 1282 10 30.5 e 996.20 175 149 1.92 1328.52 1325 9 15.S EU-154 0 1004.54 320 142 2. 14 1339.64 1336 9 9. 0 EU- 154 0 1085.52 33 53 1. 54 1447.53 1445 8 45 . 7 
0 111 1. 79:lf 86 98 1.98 1482.54 1476 15 27.4 
0 1274.19 552 39 2. 20 1698.90 1693 11 4.7 EU- 154 • 1332.22 25 18 2.20 1776.21 1769 15 39.2 
0 1407.88 60 12 1.61 1876.99 1871 12 16.5 
0 1596.18 21 5 2.00 2127.78 2122 10 24.6 EU- 154 



. 
Sua1ary of Nuclide Activity 

i Sample ID: T8273 SST 189-90 

Total number of lines in spectrum 
Nu1ber of unident ified lines 
Number of lines tentatively identified 

Hue 1 i de Type : fission · 

Uncorrli!cted 
Nuclide Hlif'e Decay uC i/G 
ea 57 271.778 1.881 5.119E &2 
CS- 137 30. 00Y 1.000 1. 358E+01 
EU- 154 8.59Y 1. 000 1.018E-01 
EU- 155 4.68Y 1. 000 1.462E-01 
A"-241 432. 20Y 1.0ee 4.752E-02 

---------
Total Activity: 1.392E+01 

Nucl ide Type: activation 

Uncorrected 
Nuc li de Hl ife Decay uCi/G 
ZR 95 64.021) 1.ee .. 8.299E &3 

---------
Total Activity: 8.299E-03 

Grand Total Activity: 1~393E+01 

Acquisition date 
Page : 2 

29-MAR- 1990 08 :21 :06 

24 
3 

by· NID 21 87.507. 

1-Sig•a ~1,w Decay Corr Decay Corr 
uCi/G l-Sig111a Error %Error Flags 1/J 

S.124E &2 0.295E 62 5.7S 
1.358E+01 0.002E+01 0.18 
1. 018E-01 0.048E-01 4. 73 
1.462E-01 0 .110E-01 7.54 
4. 752E-02 0.682E-02 14.34 
---------
1.392E+01 

Decay Corr Decay Corr 1-Sigraa 
uC i/G 1-Sig•a Error 7.Error Flags 

8.334E 03 2.901E 03 3-LB2 
---------
8.334E-03 

1.393E+01 

Fl ags : "K" = Keyline not found; "M" = "anually accepted; "E" = "anually edited 

D04-035 
.· . .. 



, VAX/V~S Nuclide Identification Report V2.5 Generated 29-MAR-1990 10:11:09 

Configuration 
~nalyses by 

; DUB0:CUSERJT8273.CNF;1 
: PEAK V16.0,PEAKEFF V2.2,ENBACK V1.3,NID/DEP V2.2 

allp? title 
ueposition Date 
Sa•p le date 
Sample ID 

; T8273 SST 189-90 110B-C9~T 90-1255-A-2 TK110B- C9 Seg co" Ni 
: 29-~AR-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 

29-~AR-1990 00:00:00 Acquisition date : 29-"AR- 1990 08:21:06 

Sample type 
Detector nae 
Elapsed liYe ti1e: 
Energy tolerance: 
Errors propagated: 
Efficiency type : 
Abundance li1it ; 

18273 SST 189-90 Sample quantity : 2.32821E-02 G 
10 ~LIN SCV Sample geometry ; T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real time: 0 01:40:33.49 0.6% 

1.00 Half life ratio 8.00 
No 
Empirical 

68.00 

Systematic Error 0.00 % 
Efficiencies at : Peak Energy 

Nuclide Line Activity Report 

Nuclide Type: fission 
Uncorrected Decay Corr 

uCi/G uCi/G . • . 
136.47 10.33 2.545E+00 ------ Line Not Found 

C.S-137 661.66 85.20:t 5.621E-01 1. 358E+01 1.358E+01 0.18 
EU-154 123.17 40.42 2.688E+00 1.089£-01 1.089£-01 5.75 

247.93 ------ 6.84 1.549£+00 ------ Line Not Found ------
591.70 ------ 4.83 6.279E-01 ------ Line Not Found ------
692.40 ------ 1.69 5.376E-01 ------ Line Not Found ------
723.30 19.98 5.154E-01 9.339£-02 9.340E-02 10.37 
756.90 4.33 4.936E-01 1.045E-01 1.045E-01 34.82 
873.20 12.09 4.313E-01 7.930E-02 7.931E-02 13.46 
996.30 10.34 3.017£-01 8.565£-02 8.566E-02 15.45 

1004.76 17.90 3.788£-01 9.141£-02 9.142£-02 8.97 
1274.51 552 34 . 40:f 3.052£-01 1.018£-01 1.018£-01 4.73 
1596.50 21 1.83 2.481£-:-01 8.849£- 02 8.850E-02 24.55 

EU-155 86.54 5428 32.80 2.863E+00 1.118E-01 1.118£-01 6.26 
105.31 4685 21.84i 2.839E+00 1.462£-01 1.462E-01 7.54 

A~- 241 59.54 2039 35.90~ 2. 313E+00 4.752E-02 4.752E-02 14.34 

Nuclide Type: activation 
Uncorrected Decay Corr 1-Sigma 

7.Eff uCi/G uCi/G 7.Error 
C' 154E-0 

004:-036 

Jt if~ 



• VAX/V"S Peak Search Report V1.7 Generated 28-MAR-1990 15:44:30 

Configuration 
Analyses by 

: DUB0:tUSERJT8271.CHF;1 

Sample title 
Deposition Date 
Sap le date 
Sample ID 

PEAK V16.0,ENBACK V1.3 
TB271 SST 188-90 110B-C9-T 90-1255-A-1 TK1108-C9 Seg 3 Ni FU 
28-~AR-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
28-MAR-1990 00:00:00 Acquisition date : 28-MAR-1990 13:11:01 
T8271 SST 188-91 Sample quantity : 2.25167E-02 G 

: 10 "LIN SCV Sample geometry : T2SCV Sa11ple type 
Detector na• e 
Elapsed live time: 
Start energy 
Sensitivity 
Critical level 

Pk It Energy 

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

10 4 
11 4 
12 0 
13 0 
14 5 
15 5 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 
26 0 
27 0 
28 e 
29 0 
30 0 

32.2S 
34.35 
36.48 
41.88* 
47.94 
59.64 
06.51 
97.35 

104.51 
120.82 
122.90* 
247.51 
591.81 
658.67 
661.59* 
723. 22:t 
756.65 
778. 73 
873.301: 
963.901: 
995.74 

1004.58 
1085.86:t 
1112.12:t 
1173.91* 
1274.32 
1408.24 
1461.13 
1493.55 
1596.70 

TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real time: 0 01:40:33.01 0.5% 

14.76 End energy 3074.55 
S.00 Gaussian 10.00 

No 

Area Bkgnd FWH" Channel Left Pw Cts/Sec %Err Fit 

8418 
1S684 

751S 
8460 
2283 
2119 
6386 
2693 
6084 

633 
7243 

464 
181 
974 

326662 
609 

85 
136 
330 

82 
262 
386 

67 
81 
69 

650 
109 

28 
12 
28 

19811 1.24 43.32 
46110 1.81 46.12 
46039 1.74 48.97 
44951 2.67 56.17 
37347 2.77 64.26 
32309 1.42 79.87 
36064 1.59 115.71 
24725 1.42 130.16 
40239 2.90 139.71 
11724 1.25 161.46 
27197 1.68 164.24 
16129 1.27 330.44 

2344 2.06 789.52 
3089 3.31 878.66 
1760 1,82 802.55 

528 1.86 964.70 
249 1.69 1009.26 
254 2.52 1038.70 
248 1.96 1164.73 
143 2.48 ·1285.48 
174 2.08 , 1327.90 
149 2.07 1339.69 

93 2.77 1447.99 
41 3.39 1482.98 
36 6.40 1565.31 
28 2.45 1699.08 
0 2.26 1877.48 
4 1.68 1947.92 
5 1.01 1991.10 
7 2.29 2128.47 

42 10 1.4tE+00 2.5 5.21E-01 
42 10 2,61E+00 2.5 
42 10 1.25E+00 5.1 
53 7 1.41E+00 4.3 
62 6 3.81E-01 13.5 
78 6 3.53E-01 13.6 

112 8 1.06E+00 5.3 
128 6 4.49E-01 9.5 
135 10 1.01E+00 6.3 
160 9 1.05E-01 23.1 8,42E-01 
160 9 1.21E+00 4.0 
328 6 7.74E-02 43.7 
787 7 3.01E-02 44,8 
875 16 1.62E-01 24.0 8.42E+00 
875 16 5.44E+01 0.2 
959 12 1.02£-01 8.6 

1007 7 1.41£-02 34.9 
1036 7 2.26E-02 21.7 
1160 10 5.50E-02 10.6 
1282 9 1.37E-02 29.8 
1321 12 4.37E-02 12.1 

. 1334 10 6.44E-02 7.9 
1442 10 1.12E-02 32.3 
1480 8 1.34E-02 19.5 
1558 18 1.15£-02 30.3 
1692 15 1.08E-01 4.4 
1871 15 1,82E-02 10,7 
1943 11 4.69£-03 24.4 
1987 10 1.98E-03 45.7 
2124 9 4.60£-03 25.7 

004-037 



Post-NID Peak Search Report Page: 4 , Sa1ple IO: T8271 SST 188-90 Acquisition date 28- NAR-1990 13:11:01 

It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nucl ides 
3 32.25 8418 19811 1.24 43.32 42 10 2.5 S.21E-01 3 34.35 15684 46110 1.81 46.12 42 10 2.5 
3 36.48 7515 46039 1.74 48.97 42 10 5 .1 
0 41.88l 8460 44951 2.67 56.17 53 7 4.3 
0 47.94 2283 37347 2. 77 64.26 62 6 13.5 e 59.64 2119 32309 1.42 79.87 78 6 13.6 Ml-241 e 86.51 6386 36064 1.59 115. 71 112 8 5.3 EU-155 
0 97.35 2693 24725 1.42 130.16 128 6 9.5 
0 104.51 6084 40239 2.90 139.71 135 10 6.3 EU-155 4 120.82 633 11724 1.25 161.46 160 9 23.1 8.42E-01 EU-152 4 122.90i 7243 27197 1.68 164.24 160 9 4.0 C0-57 

EU-154 
0 247.51 464 16129 1.27 330.44 328 6 43.7 EU-154 e 591.81 181 2344 2.06 789.52 787 7 44.8 EU-154 s 658.67 974 3089 3.31 878.66 875 16 24.0 8.42E+00 
5 661.59:i 326662 1760 1.82 882.55 875 16 0.2 CS-137 0 723.22* 609 528 1.86 964.70 959 12 8.6 EU-154 

0 756.65 85 249 1.69 
ZR-95 

U09.26 1007 7 34.9 ZR-95 
EU- 154 0 778.73 136 254 2.52 1038.70 1036 7 21.7 EU- 152 e 873.30:i 330 248 1.96 1164.73 1160 10 10.6 EU-154 0 963.90i 82 143 2.48 1285.48 1282 9 29.8 EU-152 • 995.74 262 174 2.08 1327.90 1321 12 12.1 EU-154 0 1004 .S8 386 149 2.07 1339.69 1334 10 7.9 EU-154 & 1085.86* 67 93 2.77 1447.99 1442 10 32.3 EU-152 0 1112.12* 81 41 3.39 1482.98 1480 8 19.5 EU-152 0 1173.91* 69 36 6.40 1565.31 1558 18 30.3 

0 1274.32 650 28 2.45 1699.08 1692 15 4.4 EU-154 0 1408.24 109 0 2.26 1877.48 1871 15 10.7 EU-152 0 1461.13 28 4 1.68 1947.92 1943 11 24.4 f{-40 
0 1493.55 12 5 1.01 1991.10 1987 10 45.7 
0 1596.70 28 7 2.29 2128.47 2124 9 25.7 EU-154 



Su1aary of Nuclide Activity 
Sa1ple ID: 18271 SST 188-90 

Page : 3 
Acquisition date 28-"AR-1990 13:11:01 

Total nu1ber .of lines in . spectrum 30 
~uRber of unidentified -lines 4 
lu1ber of lines tentatively identified by HID 26 

Nuclide Type: natural 

Uncorrected 
Nuclide Hlife Decay uCi/0 
-tl-1iV t.2BE+t9'1' 1.900 l.9~9E=e2 

Total Activity 

Nuclide Type: fission 

1. 959E-02 

Nuclide 
ca 57 
CS- 137 
EU- 154 
EU- 1S5 
A"-241 

Hl ife 
271. 770 
30.00Y 

8.S9Y 
4.68Y 

432.20Y · 

Uncorrected 
Decay uCi/G 
1.ee1 6.274E e2 
1.000 1.36SE+01 
1.000 1.238E-01 
1.000 1.963E-01 
1.000 5.078E-02 

. Total Activity: 1.4t8E+01 

Nuclide Type; activation 

Nuclide 
ZR 95 
EU- 152 

Hlife 
64.029 
13.54Y 

Uncorrechd 
Decay uCi/G 
1.0:66 6.307E 63 
1.000 3.750E-02 

Total Activity; 4.380E-02 

Grand Total Activity: 1.414E+01 

Decay Corr 
uCi/G 

1. 9§9E-G2 

1. 959E-02 

Decay Corr 
uCi/G 

6.2B3E 62 
1.365E+01 
1.238E-01 
1.964E-01 
5.078E-02 

1.408E+01 

Decay Corr 
uCi/6 

6.347E 03 
3.750E-02 

4.385E-02 

1.414E+01 

86.67% 

Decay Corr I-Si g• a ,t/iJ1f 
1-Sigia Error 7.Error Flags 

G,478E 02 24.39 

Decay Corr 
1-Sig11a Error 

e.2s0c 02 
0.002E+01 
0.054E-01 
0.123E-01 
0.693E-02 

1-Sigaia 
7.Error Flags 
3.98 
0.18 
4.37 
6.27 

13.65 

Decay Corr 1-Sigma 
1-Sigia Error 7.Error Flags 

2.21SE 03 34.90 
e.403E-02 10.74 

Flags: "KN = Keyl ine not found; """ = "anual ly accepted; 11 £11 = l'lanually edited 

D04-039 

I 
I 
j 
I 
I 

I 

I 



Nuclide Line Activity Report (continued) Page : 2 
· Sa1ple ID; T8271 SST 188-90 Acquisition date 28-ftAR-1990 13:11:01 

uclide Type: activation 

Hue l i de Energy Area %Abn 1.Ef'f 
Uncorrected Decay Corr 1-Slgma 

uCi/G uCi/G %Error 
964.13 82 14.47 3.93SE-01 2.882E-02 2.882E-02 29.76 

1085. 91 67 9.91 3.529£-01 3.850£-02 3.851£-02 32.35 
1112.12 81 13.54 3.453E-01 3.451£-02 3.451E-02 19.51 
1408.01 109 20.87* 2.786£-01 3.750E-02 3.750£-02 10.74 

004-040 



v VAX/V~S Nuclide Identification Report V2.5 Generated 28-MAR-1990 15:44:41 

Configuration DUB0~CUSERJT8271.CNF;1 
Analyses by · · : PEAK V16.0,PEAKEFF V2.2,ENBACK Vl.3,NIO/DEP V2.2 
Sample title 
Deposition Date 
Saap le date 

T8271 SST 188-90 1108-~-T 90-1255-A-1 TK110B-C9 Seg 3 Ni FU 
28-~AR-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
28-~AR~1990 00:00:00 Acquisition date : 28-f1AR-1990 13:11:01 

Sa111ple ID T8271 SST 188-90 Sahple quantity : 2.25167£-02 G 
10 f1L IN SCV Sample geometry : T2SCV 
TRACK Detector geoaetry: T2SCV 

Saap le type 
Detector nae 
Elapsed live ti1e: 0 01:40:00.00 Elapsed real time: 0 01:40:33.01 0.57. 
Energy tolerance . : 1.00 Half life ratio 8.00 
Errors propagated: No 

E111pirical 
60.00 

Efficiency type : 
Abundance li1it : 

Nuclide Line Activity Report 

Nuclide Type: natural 

Nuclide 
K- 40 

Energy 
1460.83 

Area 
28 

Nuclide Type: fission 

CS-137 
EU-154 

EU-155 

Af1-241 

136.47 
661.66 
123.07 
247.93 
591.70 
692.40 ------
723.30 
756.90 
873.20 
996.30 262 

1004.76 386 
1274.51 650 
1596.50 28 

86.54 6386 
105.31 6084 

59 .54 2119 

Nuclide Type: activation 

EU-152 

136 

Systematic Error 0.00 X 
Efficiencies at : Peak Energy 

Uncorrected Decay Corr 
%Abn 7.Eff uCi/G uCi/G 

1-Sigma 
%Error 
24.39 10.67~ 2.694E-01 1.959E-02 1.959E-02 

Uncorrected Decay Corr 
uCi/G uCi/G . . .:. '-

10.33 2.545£+00 ------ Line Not Found' 
85.20* 5.621E-01 1.365E+01 1.365E+01 0.18 
40.42 2.687E+00 1.334£-01 1.334£-01 3.98 

· 6.84 1.551E+00 8.754E-02 8.755E-02 43.68 
4.83 6.278E-01 1.192E-01 1.192E-01 44.84 
1.69 S.376E-01 ------ Line Not Found ------

19.98 S .155E-U 1. 184£-01 1.184E-01 8.62 
4.33 4. 936E-01 7.939E-02 7.940E-02 34.90 

12.09 4 .311E-01 1.266£-01 1.266E-01 10. 57 
10.34 3.819E- 01 1. 327E-01 1.327E-01 12.14 
17.90 3.788E-01 1.139E-01 1. 139E-01 7.89 
34.40* 3.052E-01 1.238E-01 1.238E-01 4.37 

1.83 2.481£-01 1.215£-01 1.215£-01 25.69 
32.80 2.864E+00 1.360E-01 1. 360£-01 5.29 
21.84lE 2.838£+00 1.963E-01 1. 964£-01 6.27 
35.90:t 2.325E+00 5.078£-02 5.078£-02 13.65 

Uncorrected Decay Corr 
uCi/G uCi/G 

• • 
1.645E-02 1.645E-02 
-----~ Line Not Found ------
------ Line Not Found ------
4.364E-02 4.364E-02 21.66 

D0·1-041. 
. . • ··· ···· 



VAX/VMS Peak S@6~ch Report Vl ,7 Gener3ted 1~-MAR-1990 16:23:54 

Cor.fiqurat ion 
Ana lL!Ses bw 
Sample titli: 
Di:position Dati: 
Sample dati: 
Sample IO 
Saiiph:: typi: 
Detector name 
Elap~ed live t iLle: 
Start energq : 
S,::: ns it iv i tL1 
Critical level 

Pk It Energ4 

1 0 
2 0 
3 l; 
4 8 
5 8 
a 5 
7 5 
3 5 
9 0 

10 ~ 
11 0 
12 0 
13 0 
14 0 

33.9,5 
45.921! 
62.82 
72.46 
74.69 
84.32 
86.8.3 
92 . 30 

185.26 
238.2 ,5 
510.87 
608.83 
6,~ 1. 60 
802.51 

15 0 962.55 
16 0 1173.23 
17 0 1274.57 
18 0 13~3.02:<i 
19 0 1461.36 

DUB0:(USERJT8230.CNF ;1 
PFAK V16.0 . ENEACK Vl.3 
T82J1 SSTBACK (60 HR> 
16~MAR-1990 00:00:00 Deposition Period: 
16-MAR-1990 0~:00:00 Acquisition date: 

17-NOV-1858 00:00:00 
16-MAR-1990 17:46:05 
1. 0000 sa BACKGROUND i. f11 Ja4~arap le quant i t4 : 

SST Sample geometry : T2SCV 
TRACK Detector geometry: l2SCV 
2 12:0~:00.00 Elapsed real tirne: 2 12:00:12.32 0.07. 

3074.55 14. 76 End energy 
5.00 Gaussian 10.00 

No 

Area Bkqnd FWHM Channel Left Pw Cts/Sec %Err Fit 

2868 
18 

544 
1113 
2205 
ll 93 
553 

1251 
824 
301 

2161 
205 

8070 
112 
137 
382 

50 
143 
321 

6588 4.38 
5428 1.88 
5;)22 1. 50 
4756 1.36 
5555 1.54 
:;467 1.59 
7352 2.09 

45.61 
61.56 
84, 11 
96.96 
99.93 

112.79 
116.12 

6562 ls85 123.42 
7433 2.08 247.41 
3653 1.63 318.10 
2987 2.83 681.62 
1091 2.22 812.22 
1191 1.83 882.56 

450 2.09 1070.39 
346 1.41 1283.69 

41 
58 
82 
94 
94 

108 
108 
108 
244 
31.6 
675 
808 
877 

1066 
1279 

235 2.37 1564.40 1559 
143 1.36 1699.42 1695 
277 2.47 1777.28 1770 
146 2.01 i948.23 1944 

D0 4:-042 

12 1.33E-02 6.0 
7 8.40E-05882.3 
6 2.52£-03 21.3 

13 5.15E-03 9.8 2,41£+00 
13 1.02£-02 5.9 
21 5.52£-03 10.4 4.58£-01 
21 2.56£-03 28.0 
21 5.79E-03 11.1 
8 3.81E-03 18.5 
5 1.39E-03 30,7 · 

14 1.00£-02 5.8 
B 9.50E-04 29,6 

11 3.74£-02 1.4 
8 5.19E-04 34.9 

10 6.35E-04 27.3 
11 1.77E-03 9.6 
7 2.30E-04 42.6 

15 6,64£-04 35.7 
10 1.49£-03 9.1 

'-



i-ost-ruu tt:clh .:ii::or ·1.r, I\CY \.It \,; 

San;r le IO . BACKGROUND Acquisition date . 16-MAR-1990 17:46:05 . . 

It Energll Ari:,;i Bk gnd FIJH,i Chant1e l Left h,1 1.Err Fit Nuc l ides I 

0 33. 9.::, 2868 6588 4 ·•o • .Ju 45.61 41 12 6.0 : I 

0 45.92:i: 18 542:-3 1.88 61. 56" 58 7882.3 
0 62.82 544 5022 1.50 84.11 s·:i 6 21.3 .. 

I 8 72.46 111.3 4756 1.36 96.96 94 13 9.8 2.41E+00 
8 74.69 2205 5555 1.54 '19. 93 94 13 5.9 - I 
5 84.32 1193 5467 1. 59 112.79 108 21 10.4 4.58E-01 

I 5 86.83 553 7J.52 2.09 116.12 108 21 28.0 
C: 92.30 1251 6562 1.85 123.42 108 21 11.1 -J 

0 185.26 824 7433 2.08 247.41 244 8 18.5 
0 238.26 301 3653 1.63 318.10 316 5 30.7 
0 510.87 2161 2987 2.83 681.62 675 14 5.8 NA-22 
0 608.83 205 10'? 1 ") ., '1 

~ . .:,...;.. 812.22 808 8 29.6 
0 661-. 60 8070 1191 1.83 882.56 877 11 1.4 CS-137 
0 8()2.51 112 450 2.09 1070.39 1066 8 34.9 
0 962.55 137 346 1.41 1283.69 J.279 10 27.3 
0 1173. 23 382 235 2.37 1564.40 1559 11 9.6 · CO-60 
0 · 1274.57 50 1.43 1. 36 1699.42 1695 7 42.6 ~lA-22 
0 1333.02:t: 143 277 2.47 1777.28 1770 15 35.7 CO-60 
0 1461. 36 321 146 2.01 15'48.23 1944 10 9.1 K-40 



rd 41:: • .; ~u~ruar4 Of NUCLl~e H~ LIVIL4 

Sa~ple IO: BACKGkOUNO Acquisition date 16-MAR-1990 17:46:05 

Total number of lines in spectrum 19 
Nurober of unid~ntified lines 4 
Number of ·lines tAntat.iv>:lL! ident. ified bu NID 15 . . 

Nuclide Typ,: : activation 

Nuclide 
NA-22 
CO-60 

Hlife 
2.60Y 
5.271 

Uncorrected 
Deca4 uCi/s;; 
1.001 2.037E-06 
1.001 6.127F.-06 

Total Activity 

Nuclide Type : natural 

8.164E-06 

Uncorrected 
Nuclide Hlif~ DAca4 uCi/s;; 
K-40 1.28E+09Y 1.000 1.398£-04 

Total Activit4 

Nuclide Type: fission 

1. 398E-04 

l:H if,.. 
30,00Y 

Uncorrected 
Oecau uCi/sn 
1.000 2.109E-04 

Total Activit4 2.109E-04 

Grand Total Activity : 3.588E-04 

Dec al/ Corr 
uCi/sa 

2.040E-06 
6.131E-06 

8.171E-06 

Deca4 Corr 
uCi/sa 

1.398E-04 

1. 398E-04 

Decal! Corr 
uCi/sa 

2.109E-04 

2.109E-04 

3.588E-04 

78.95¼ 

Deca4 Corr 
1-Sigma Error 

0.869E-06 
2.191E-06 

1-Siqma 
i.Error Flags 
42.58 
35.73 

Deca4 Corr 1-Siqma 
1-Sigroa Error %Error Flags 

0.127E-04 9.11 

Deca4 Corr 
1-S i g1~ a Error 

0.029E-04 

1-Sigma 
i.Error Fl a gs 

1.38 

Flags: 11 K11 = K>?t!l ine not found: "M" = Manual ll! accepti::d; 11 E11 = l'lanuall1,1 edited 

D04:-044 



VAX / VMS Nuclide ldentif icatic~ Report V2.5 Generated 19-MAR-1990 16:24:07 

Configuration 
,;r1~luses bu 
3,,mr,ie tit11::· 
Do::pG:;ition Dat.; 
Sample dat2 
S;;mp le ID 

DUB0:[USERJT8 230.CNF : 1 
PEAK V16.0.PEAKEFF V2.2.ENBACK Vl.3 , NIO/DEP V2.2 
18236 SSTBACK (60 HR ) 
lt-MAR-1990 00:00:00 Deposition Period: 
16-MAR-1990 00: 00:00 Acquisition date : 
BACKGRDUND SaLlpl1:.: quan t ity 
SST Sample q1:.:oruetry 
TRACK Detector geometry: 

17-NOV-1858 
16-MAR-1990 
1.0000 sa 
T2SCV 
T2SCV 

00:00:00 
17:46:05 

S ,~nip le tup E! 
DE!tectcr narne 
El apsed live time: 2 12:00:00.00 Elapsed real time: 2 12:00:12,32 0.0¼ 
En~r94 tolerance : 1.00 Half life ratio 8.00 

0.00 i. Errors propagated: 
Efficiency tl)pe 
Ab1,rnd,rnc1:.: l i n1 it. 

No 
Empirical 

75.00 

Nuclide Line Activity Report 

Nuclide TLlf) 0::: .activation 

Nuc l i ,1e Enerqy Ari:a 
tJ;;-22 511.00 2161 

1274.53 50 
C0-60 1173.24 382 

1332.50 143 

H1.;c l i d~ Tl!p1::: natural 

rluclid~ Energu Are.:. 
K-40 1460.83 321 

Uucl i di:: T4p1::: fission 

Nuclide En~r(l4 Area 
C3-137 32.05 ------

661.66 8070 

i.Abn 
180.00 
'i '1.94t 
99. 9i:1 
n. ·ra* 

7.Ahn 
10.67* 

i.Abn 
6.02 

85.20*-

Susten1at i c Error 
Efficio::ncies at 

Uncorrected 
i.Eff uCi/sa 

7.288E-01 2.062E-05 
3.051E-01 2.037£-06 
3.290E-01 1.453£-05 
2.930E-01 6.127E-06 

Uncorrected 
7.E ff uCi/sa 

2.693E-01 1. 398E-04 

Uncorr1::ct1::d 
:~EH uCi/sa 

Peak Eni:::rgy . 

Deca4 Corr 
uCi/sa 

2.065£-05 
2.040£-06 
1.454E-05 
6.131E-06 

Decay Corr 
uCi/sa 

1. 398E-04 

Decay Corr 
uCi/sa 

6.196E-01 ------ Line Not Found 
5.621(-01 2.109E-04 2.109E-04 

D04;....045 

1-Sigma 
7.Error 

5.82 
42.58 
9.63 

35.73 

1-Sigma 
1.Error 

9.11 

1-Sigma 
i.Error, 

------
1.38 

. --,,.--



f•c~t-rHO Pi::31. '31:::arch f:i::pc.rt Page . 3 . . ' . s,~mr ti: ID ' ra:24 SST 107-90 Acquisit ion dat.a . 14-MAR- 1990 ~)9:48:03 . . 

tt En~rqw Area ~,k ~r1 ;j FWHl'i Channel Left F'w 1.Err Fit Nuclides 

~ 31.88 -,771: 5259 1.71 42.83 42 11 1.1 4.21E+02 CS-137 / / ' .._ • ..,J 

7 35.68 14287 36608 3. 50 47 .90 42 11 2.7 
0 41.32!': 685 13784 1.75 55.42 54 5 26.0 GD-153 
0 59.31 679 16287 1 C' ·1 . ..;.., 79.43 77 6 29.9 AM-241 
0 97.04 r,54 13752 1.74 129. 75 128 5 27.1 GD-153 
0 102.63 373 14183 1. 31 137.21 136 C' 47.'t GD-153 ,J 

0 122.67* 712 15336 1. 98 163.94 162 C' 20.7 C0-57 .J 

EU-154 
0 661.59:<: ~65367 3286 1. 88 882.55 876 14 0 'J . - CS-137 
• 723.37* 100 34 2.11 964.91 9 1.. ,., 

'-'"- 8 15.3 EU-154 
ZR-95 

~ 756.95 30 38 1.95 1009.66 1005 9 39.8 ZR-95 
3 765.85 66 ') , 

.: . '1 2.48 10:!1.53 1018 25 19.0 2.58E+00 NB-95 
1 778.87:<: 41 21 ., .. " 11)38.88 11)18 25 27.7 .., ~ I \)-..,.1 

0 873.16:<: 38 2:3 2.31 116't.55 1161 8 30.6 EU-154 
0 963.9i?* 15 31 1.95 1285.48 1283 11 87.0 
7 996.16 ' 43 18 1.86 1328.it7 1321 26 21.7 1.02£+00 EU-154 
i 1064.80* c:,: 16 '1 ~ '1 1339. 't8 1321 26 23.1 EU-154 ; ,J.J ... •'"'~ 
~ 1173.76* 1'l 19 1.83 1565.12 1559 13 34.3 CO-60 .., .. 
() 127,4 • .:18* 86 3 2.09 1699.56 1694 14 14.1 EU-154 
0 .1 332. 79:o: 20 11 ') .•, " 1776.98 1769 15 44.8 CO-60 .:. a _.._l,j 

0 1i;1,S.63 19 7 1. 35 1877.99 1874 9 37.5 



Page : 2 Su~Llaru of Huclid6 Activ itl 
5a~pl@ . ID : T8224 SST 107-96 Acquisition date 14-MAR-1990 09:48:03 

Total nu~ber of lines in spectrua 20 
Number of unidentifi@4 lines 0 
N~mber of l ines t@ntativel~ identified by NID 20 

~~ucl i de Tl!pe : fi ·;;siot1 

Hlife 
Un.:orrected 

uCi / G 
Dec.:iq Corr 

uCi/G 

100.007. 

Decay Corr 1-S igm a 
1-S i qma Error ZError Flags ,ft~/.u/9; 

- ._-..,_ .... , -,.,-,.,---.:-:· .... : -, -,-;' ~-, .. "" .... , -+i-, ffl0t,,;-·· i...--,';-...... ;--• :-. .. c-o,...3----,7;-,...,,. .... 5..,..2+-[-,;,,;-·· 3.---+-1-,, o.,.,;' 4 .... 9>+.·[-.+-t,3....---,;2.,.a-. ;;,.-73..- F~•IJ--1 ~ 
....... !, ... __,;.--,.,---_...,,,_: -..... , -. ~-.. ---.-. ...... .... ,., -. - ~_- ,-.. .;..\.: --;.., L.,.._,,(,.., ._--:_;...., _-,7...,5 .... 5.;;.[__,.;63~-'Pl-e--. s-.::;.... 4 .... E--...e~3-~1 ..... ,-. .... tiw~- #. T e•/1 ' 

C:3-13 7 
E'J -15" 
~1"1 - 1. -41 

: 0 . -;; ,:; r 
8 . ~-•1 '; 

L l i1~ 
1. (: 1) ;, 
1.000 1. 64.:-E- :; ;1 

Total Activitu : 1.54 0E TJ1 

~w: l ict ~ T~p~ : activation 

Uncorrected 

1.536E-r ti1 
1. t~ .2 E-0 '.:: 
l. :,4,.[-02 

1.::40E+01 

0,003E+01 0.17 
0.23JE-02 14.08 
0.4 93 E-02 29.94 

Decau Corr Decau Corr 1-S i Qma 
Nucl i~: ~: i f~ 0~ : 6J l ~ i - ~ uCi/G 1-Sig~a Err cr %£rror -Flaas 
CO-~0 1 G~0 t. 1 79E -~~ 1.3S~E- J] 0.618E-03 44.79 

-:-+-R ........ ; .... s----~ .... i-;.c,;,-~:-+Br------:-;.c,ri·,,,-,~,-, -------,- ., ...,.~ •"'"Jt--,.,CM.j,----,,,,...J~""'t"'"(."""l'j,...t-,~;~"'"'1 ----:-:.,_,..,~8tto,-F~~,r3/ 

Total Activity: 3.636E-03 

Nuclide T~pe : ACTIVATION 

1-luclicte 
GD-153 

Hlif-: 
241.60D 

Uncorrecti:d 
Deca4 uC i/G 
1. 001 1. ,S62E-02 

Tot.al Activit4 1. 662 E- 02 

Grand Total Activit~ 1. 542E-t0l 

Decau Corr 
uCi/G 

·1. 665E-02 

1. 665E-02 

1.542E+01 

Deca4 Corr 
1-S iqma Error 

0.450E-02 

1-SiQma 
i.Error FL rj -

27.06 

Flaqs: "f(" = Ke4line not. found: "M" = Manualll! accepted; 11 E11 = l'\anu .3lll.j edited 



VAX/V AS Feak S8arch R~port Vl.7 G~n2ratEd 19-MAR-1990 16:23:10 

Canfi ouration : DU80:(USERJT8 ~24.CNF!l 
Analyses bw - : PEA~ V1 6.8. ENBAC K Vl.3 
Sa~ple title : T8224 SST 107-90 
n~ pos it ion Date 14-MAR-1990 00: 00:00 
~~~p li dat '= 14-MAR-1990 00:00:00 
5a~ple ID 18224 SSl 107- ~0 

D~position P.;:riod: 
Acquisition date: 
Sample quantitu 
Sa~p le qeometry : 

17-NOV-1858 00:00:00 
14-MAR-1990 09:48:03 
2.23760E-02 G 

S~mp le t1Jp1:: 11:l nL I rl :3C\ T2SCV 
Detector name lRACK D~tector aeo~etr4: T2SCV 
El.;~5.,d li.-'= t: :a,~: 0 01:4 1,: 110 . 00 Elapsed real ti me: 0 01:40:28.90 0.5 i. 

3074.55 tut 2:-1-:r nq 
~r: il.ivi t:J 
. r' ; t. i :: ..• l t ~ ,, ~ l tl c 

l i;. 7,) 
: I;)( 

End enerq4 
Ga ~s sian 10.CO 

~ k It E.-;,"! r•:1w ~ r~ 3 ~j~n d FWH~ Channel Left Pw Cts / Sec ~Err Fit 

1 .-. 
C ,:1 

·· ; . 8 
3 0 41.32:" 
4 0 59 .31 
5 6 97.04 
6 0 102.63 
7 0 122.671: 
8 0 661.591: 
9 \j 722.37": 

11; 0 756.95 
11 3 765.8 5 
12 3 778.07i 
13 0 sn .b* 
14 0 963.90+. 
15 7 '196.16 
16 7 1004.80* 
17 6 1173.76:<: 
18 0 1274.68:t 
H 0 1332. 79:i: 
20 0 1408.63 

·. ~-·: .:, 
: I ._,} 

1~ 287 
:>8 :5 
679 
.· C' , 
O..i't ,~ -, 
., , j 

912 
7,c .... ,-, 
w0 ,1 ,.}0, 

100 
30 
66 
41 
38 
15 
43 
C' ~
J J 

32 
86 
20 
19 

L .~J ~ - - · l. ? l 
J .:: -~ 0 2 ] I 5 ;J 
·- :~ 7t .:i 

1 t. .-, .-, ._, 
•--C . 

1,·i .:--, . ,, ..;.:.. 
14183 
15336 

l. l 5 
1. ~2 
1. 7,~ 
1. 31 
1.98 

lt ~ 2 
4 , 0 
~ ' 1 
~ ~ 

79.~l 
119.75 
137.21 
163 .94 

3286 1.88 882.55 
:54 2.11 964.91 
38 1.95 1009.66 
24 2.48 1021.53 
21 2.65 1038.88 
28 2.31 1164.55 
31 1.95 1285.48 
18 1.86 1128.47 
16 2.62 133S'.98 
19 1.83 1565.12 
3 2.09 1699.56 

11 2.26 1776.98 
7 1.35 1877 .99 

4 11 1.29t +00 1.1 4.21E+02 
4 11 ~. 38 £+ 00 2.7 
~ i . .J-: 
i( 
I I 

128 
1'7' ..,o 
162 
876 
962 

1005 
1018 
1018 
1161 
1283 
1321 
1321 
1559 
1694 
1769 
1874 

~' 1.l~E- 01 26.1) 
6 1.1 3E-0 1 29.9 

1.:)S•E- ,)1 27. 1 I:' 
J 

5 t,.21E-02 47 .9 
5 1.52E-01 20.7 

14 6.09E+01 0.2 
8 1.67E-02 15.3 
9 5.02E-03 39.8 

25 1.10E-02 19.0 
25 6.82E-03 27.7 
8 6.33E-03 30.6 

11 2. 47E-03 87.0 
26 7.lOE-03 21.7 
26 9.10E-03 23.1 
13 5.35E-0.3 34.3 
14 1.44E-02 14.1 
15 3.35E-03 44.8 
9 3.18E-03 37.5 

2.58E+00 

1.02E+00 

00,1~048 



UAX / U~S Nuclid~ Ident if ication Repor t V2.5 Generated 19-MAR-199~ 16:23 : 23 

l'ille.0:[lJSERJ18224.Cl;F: l 
F'£Af( -V16.0.F' tAl:: ff f n.2 . rne.ACI( Vl.3,NID / DEF' v2.2 
T 8 22 4 S S l 10 7- '? 0 10- o J ~ o- A·- I 

Conf i gurntio n 
Ana lqses bl.l . 
S.Hdpl,;, title 
)eposition Dati:: 
3jmple dati:: 

14-MAR-1990 00:00:00 Deposition F'eriod: 17-NOV-1858 00 :00:00 
1~ - MAR-1 990 00: 00:00 Acquisition date : 14-MAR-1990 09:48:03 

Sardp l e ID 18224 SST 10 7- 90 Sample quantit4 2.23760E-02 G 
10 ML IN SCV Sample geo~etry T2SCV 
TRACK Detector qeoruetru: T2SCV 

S ;nip le tlJpe 
C-::t. cdor name 
El apse d live ti~2: 0 01:40:00.00 Elapsed real time: 0 01:40:28.90 0.5% 
Ener gu toleranc~ : 1.00 Half life ratio 8.00 
Err0rs propaq~ted: 
Effici-::ncl! t!,lpe 
Abu nd,rnce liruit 

No . 
Empir ical 

75.00 

Nuclide Line Activity Report 

Nuclide Tqpe: f issior1 

l~uc l ide Enerq4 

~ 12:.0t, 

rie.-95 
-CS-137 

3-55367 
EU-1'511 4-; .,C" 

,;. • I .J ------
123 . 07 
247. ·1 3 
723.3(1 
871.2u 
996.30 43 

1004.76 55 
1274.51 fji,. 

IJ v 

~M-141 59.5~ 679 

Nucli di: TL1p,::: act iva t ion 

~luc l i di: Eni:r(lLJ Area 
C0-:-60 11 73.24 

113~.50 

~ 7:~4.:~0 
756.73 

/JV/.l'T ,.,,, , '1 

N1..1c l i de Tq~,;:: ACT! VAT IOrl 

ih.c l i di: Eni::rqq Aroaa 
GD-153 41. 31 685 

47.00 ------
48.50 ------
97.43 654 

1\?3.J8 373 

~~Ab n 
85. 9~~i 
10 .33 
,,.. -, ., .-. .. 

6. i)2 
85.20:t 
20.56 
40.42 
6.84 

1 Q r.·r-: 
I • I C 

12.09 
10.34 
17.90 
34.40:o: 
35. 90 :o: 

;~A br, 
99.10 
··-n. -ra;; 
44.10 
54 . 50* 

i.A br1 
96.50 
18.10 

c- , -, 
,.J • ., i 

27.60i 
J.'7',6 ~) 

Sustematic Error 0.00 % 
Efficiencies at Peak Energy 

Uncorrected Decay Corr 
/4Eff uCi / G uCi/G 

.689E+00 7.943£-03 7.952£-03 

.545E+00 ------ Line Not Found 
._, 

6.084E-01 4.251E+00 4.252£+00 
5.621£-01 1.536£+01 1.536E+01 
l.373E+00 ------ Lini:: Not Found 
2.689E+00 1.689E-02 1.689E-02 · 
1. 549E +00 ------ Line Not Found 
5.153E-01 1. 959E-02 1.959E-02 
4.312E-01 1. 467E-02 1.467£-02 
3.818E-01 2.172E-02 2.173E-02 
:3. 788E-01 1.621E-02 1. 621£-02 
3.05iE-01 1.652E-02 1. 652E-02 
2.311E+00 1.646E-02 1. 646£-02 

Uncorri::cti::d Decau Corr 
;~E ff 1..1Ci /G uC i /G 

3.28:3E-01 1.969£-03 1.969E-03 
2,'t30E-01 1.37\ilE-03 1,380£-03 
5.1:=i3E-01 8.877E- 03 8,919E-03 
4.934E-01 2.257E-03 2.268£-03 

Uncorrecti:d Decay Corr 
ZEff uCi/G uC i/G 

1.273£+00 1.122E-02 1. 124E-02 
1.658E+00 ------ Line Not Found 
l • 752E +00 ------ Line Not Found 
2.871E+00 1.662E-02 1.665E-02 
2.849£+0,, 1. 344E-02 1. 346E-02 

1-Sigcia 
¼Error 
20. 73 

------
. .., 

1.14 
0.17 

------
20. 73 

------
15.25 
30.60 
21.72 
23.08 
14.08 
29.94 

1- Sigma 
7.Error 
34 . 31 
44. 79 
15.25 
39.80 

1-Sigma 
1.Error 
26.01 

------
------
27.06 
47.85 

•· .. - .. 

){.;I-pt[.~. 

.3/41(90 



• 
• 1) AX / 1H1S P~a k Saarc h R@pcrt Vl . 7 Genera t ed 21- MAR-1990 08 :55: 42 

Confi our at inn 
Ar1a l Lfses b4 
S an,p li:: title 
)2p osi tion Date 
Saiap le date 
Sample ID 
~.,rnip le type 
De ti::c:tor n aoii:: 
El apsed li ve time: 
St art enerqu 
Sens it iv i tLJ · 
Cri t ical l?vel 

F' k It Er.er 9LJ 

l 7 31.82 
2 7 35 •. f, 0 
3 0 59 . 01 
4 0 73.47i 
5 0 97 .13 
6 0 122 •. 5li 
7 0 186.14* 
8 ~' 661.53:t: 
'1 10 719. 78 

10 10 723 . 25 1: 
11 0 756.6.:i 
12 0 765. 98 
13 ~ 779. 69'i 
1-t 0 873.131: 
15 6 9'th .85 
1.5 6 1004. 70 
17 0 1085.35 
18 0 11 73. 681: 
19 6 1274.7 6:t: 
20 0 1332 .20 
21 0 14011. 70 
22 0 1461. 52i 

DUB0:[U SERJ T823 1. CUF : 1 
PEAK ~16. 0. E~BACK Vl.3 
T8231 SST H)8- 5' 0 
19-MAR-1990 00:00:00 
19-~AR-1990 00: 00 : 00 
T8 231 SS "i' 108-91j 

Depos i t ion Period: 
Acqu is i ticn dat e : 
Sam ple quant ity : 

17-NOV-1858 00:00 : 00 
19-MAR-1990 09:44:05 
2.54160E-02 G 

1~ ML IN SC lJ Si mple geo~etry : T2SCV 
TRACK Detector qeoruetru: T2SCV 
0 01:40: 00. 00 Elapsed real t i me: 0 01:40:22.4~ 0 . 57. 

3074.55 

No 

14.76 
5.00 

Et1 d eMrq4 
Gauss i an 10.00 

Are a Bkqnd FUHM Channel Left Pw Cts / Sec %Err Fit 

8711 
16718 

597 
785 

1279 
833 
967 

411 212 
12 
82 
45 
48 
51 
38 
C' ") 
.J .., 

81 
18 
19 
76 
39 
34 ., 

.:. 

5985 1.68 42 . 75 
40563 3.4 0 47. 79 
154H 1. 59 79. 02 
181 93 2.77 98 . 32 
1831 2 1. 63 129.87 
17447 1. 46 163 . 85 
32262 2. 56 248.58 
3745 1.90 882.47 

22 1. 94 960.11 
44 1.95 964.74 
31 2. 08 1009.25 
85 1. 75 1021.71 
69 2. 27 1039.97 
54 1. 38 1164.51 
23 1.88 1329.38 
17 2.51 1339.84 
11 1.63 1447.31 
14 1. ~9 1~65.01 
28 1. 97 1699.66 

0 1. 83 1776.18 
0 2 .17 1878.09 
7 1. 05 H'48.44 

42 11 1.45E+00 1.1 4.50E+02 
4 
. . , ... 
78 
96 

128 
1 

, ., 
0.:. 

246 
875 
958 
958 

1006 
1016 
1034 
1159 
1325 

11 2.79E+00 2.4 
5 9.95E-02 31.4 
6 1.31E-01 27 . 4 
6 2.13E-01 17.0 
5 1.40E-01 23.9 
7 1.51£-01 32.7 

14 6.85E+01 0.2 
13 1. 98E-03 59 .6 4.20Et00 
13 1.36E- 02 18.1 
8 7. 54E-03 28.0 

13 7. 92E-03 41.9 
15 8.47E-03 38.4 
12 6.27E-03 44.9 
21 8.61E-03 20 . 1 1.00E+00 

1325 21 1.35E-02 15 . 5 
1444 7 3.06E-03 44.1 
1559 11 3.19E-03 50.4 
1695 9 1.26E-02 16.9 
1769 14 6.50E-03 20.4 
1871 15 5.67E-03 20.4 
1944 9 3.34E-04294.2 

00,1-oso 
.... ,_,,,..._ 

. I 

I 

I 



Pc~t-NlU ~ea~ jearc t-:eport. nqe ; J 
Sa~ple ID : 18231 S T 108-90 Acquisi tion date : 19-MAR- 1990 09:44:05 

It. En~r~l.l Area P.,k Qnd FUr.M Channel L0::ft Pw %Err Fit ~~uc l i des 

7 31. 82 8711 5985 1 ' ,:) ,Ou 42.75- 4 2 11 1,1 4.50E+02 CS-137 
7 35.60 16718 40563 3.40 47.79 42 11 2.4 
,:, 5Y.01 597 15413 1 c:o ~•,_, I 79. 02 78 5 31.4 AM-241 
0 73.47* 785 18193 '1 -,-, 

~-.. • I I · s·s. 32 96 6 27.4 
0 97.13 1279 18312 l. ,13 129. 87 128 6 17.0 
0 122.61:,; 838 17447 1.4 ,5 163.85 162 5 23.9 C0-57 

EU-154 
0 186.14* 90 i' 3226~ 2. 5:S 248.58 246 7 32.7 
0 661.53* 411212 3745 1. 9(1 882.47 875 14 0.2 CS-137 

16 719.78 12 -~- '1 1.94 960.11 958 13 59.6 4.20E+00 ~ ... 
10 723. :1 5* 82 44 1.'t5 <;, ~ ! · 1 ' 

'u't • I 'I 958 13 18.1 EU-154 
ZR-95 

0 756.64 i:: 31 2.1)8 1009.25 101)6 8 28.0 ZR-95 '1-..J 

~ 765.98 48 85 1.75 1021.71 1016 13 41.9 NB-95 
~ 77S' .. S9* 51 69 2.27 1039.97 1034 15 38.4 
0 873.13:,; ~.8 54 1.38 1164.51 1159 12 44.9 EU-154 
c 996.8!5 52 23 1.88 1329. 38 1325 21 20.1 1.00E+00 EU-154 
s 10i~4.70 81 17 2.51 1339.84 1325 21 15.5 EU-154 
0 1085.35 13 11 1.63 1447.31 1444 7 44.1 
0 1173.68:o: 19 14 1.59 15t.,5.01 1559 11 50.4 C0-60 
i; 1274. 761: 76 28 1.'17 16'i'1.66 1695 9 16.9 EU-154 
0 1332.210 39 0 1.83 1776.J:3 1769 14 20.4 CU-60 
0 14(,8,70 34 0 2.17 1878.09 187 1 15 20.4 
0 1461. 52:t '1 i 1.e5 1148.44 1944 9294.2 K-40 - ! 

' 

D0,1:-051. 



t-·age : ;;! S:..i.aruaru of :4uc l i dE: Act i ,, i tu. 
S~ Bple ID : 18231 SST 108-90 Acquisition date 19 - MAR-1990 09:44:05 

Tota l n~~ba r oi lines in spe ctr ut 22 
Uu~ber of un i d~ntified lines 1 
Nu~h@r of l1nes tentatfvel4 identif i~d bu NIO 21 95.457. 

lluclidi: fope: natur.:il 

Uncorrected Decau Corr Oeca4 Corr 1-Siqma 
.... H_u,..c ~l _i d_e-+-....,;,H-.l""i i,p-f '"',..: _...,D_et.:..,.,-a'"q,...· -+--u,...C.,.,i+/-G;,;,-,;---;-~u,...· C...,i+/-G;;-;--1--+S .,..,i g,..n·~• a~Er~r,;-•o_r....,..,.,;~E~r~r"!'lo_r F l/f'a gs #/ 
K 43 1.26[,~9\ 1.~30 1.237[ 03 1.237[ &3 3.638[ 63 294.16 

--------- ---------
Tot.al Activitu 1.237E-03 t.:•37E-03 -f:u/fD 

Nuclide T4pe : fission 

Nuclide 
r:a :; 

'tiB 1,S 
CS-137 
EU-15 1i 
Al'l-241 

H l if e 
:71,776 
1~.770 
30.00 Y 
8.59Y 

432.20Y 

Dec a4 
1.a&: 
1. i)(',9 

l.000 
1.000 
1.000 

Uncorrected 
uC i/G 

1.522E-r01 
1. 277E- 02 
1. 283 E-0 :1 

Total Activit4 : 1.525£+01 

Nuclido:! T\,J pe : activatior1 

Ni.Jc l i de 
CO-60 
ZR ·75 

Hl if e 
5.27Y 

o~.~:o 

Uncor re cted 
Decat/ uC i /G 
1.000 2.358£-03 
1.a0s :.97'iE v.3 

Total Activit\,J :'i.337E-03 

Grand Total Act ivit4 1.526E+01 

Oeca4 Corr 
uC i/G 

1.7'i5[ 03 
j .522E+01 
1.277£- 02 
1.283£-02 

1. 525E +01 

Deca4 Corr 
uCi/G 

2.359E-03 
:: • 7 S' 3E 0 3 

5.352E-03 

1.526E+01 

Oeca4 Corr 
1-Sigroa Error 

1. 537[ 03 
0.731[ 03 
0.002E+01 

· 0.216£-02 
0.403£-02 

Deca4 Corr 
1-Siqma Error 

0.482E-03 
0.837[ 03 

1-Si qma 
7.Error Fl aqs 
23.96 
H .?fl 
0.16 

16.92 
31.44 

1- Si grua 
%Error Flags 
20.43 
2 7. '78 

Flags: "K" = f{i::qlini:: not found; "M" = Manually acci::pted; "E" = Manually i::dited 

D04-05.2 
• · ·.• ,• 



• · VAXi VMS Nuc l i di: I dent if i c Jt ion R~ por t. 1-J2 .5 Generated 21 - MAR - 1990 0O•C'C'•C'"') 
u•'-'J • ,J~ 

Conf i CIL~r at ion 
Analqses bu . 
~ amp l i: tit le 

DUB0:[USERJT8231.CNF : l 
PEAK U16.0 . PEAKEFF V2. 2. ENBACK Vl.3,NID/DEP V2. 2 
T823-1 SST 108- '?0 9 J-oJ1°-IJ- -l. 

i?.pusition Date 
Saiip le date 
San.ple ID 

19-MAR-1990 00:00:00 Deposition Period: 
19-MAR - 1990 00:00:00 Acquisition date : 
T8231 SST 108-9 0 Sample quantitu 

17-NOV-1858 00:00:00 
19-MAR-1990 09:44:05 
2.54160£..:02 G 

10 ~LIN SCV Sample ~eometry T2SCV 
TRACK Detector qeo~etru: T2SCV 

Sa11p le tlip~ 
Det2ctor nJrae 
Elapsed live tira~: 
Er.1:rg4 tolerance : 

6 01:40:00.00 Elapsed real time: 
1.00 Half life ratio 

Sustematic Error 

0 01:40:32.40 0.5i. 
8.00 

Er rors propag~ted: No 
Efficiencu t~pe Empirical 
Abundance limit 75.00 

Nucl i°de Line Activit4 Report 

Nuclide T~pe: natural 

Nuclid'= Area 

Nuclide T4pe: fission 

ihic l i di: 

CS-137 

EU-154 

AM - 241 

32.05 
661.U 

42. 75 
123. 07 
24? .93 
723 . 3l1 
8 73. 20 
9't6 .• 30 

1004 . 76 
1274.51 

C" .-. L.- , 
.J 7 • .J 'l 

8711 
411212 
------

038 
------

38 
C' 'l 
-.. L.:. 

81 
76 

597 

Nuclide Type: activation 

Nuclid~ Enerqy 
C0- 60 11 73.24 

1332.5~ 

7. Abn 

6.02 
85. 2~)* 
,, ... .: t. 
.;. \) • .J \J 

40.42 
6 .84 

19 . S,8 
12 . 09 ' 
10.34 
17.90 
34.40i 
35. '71:)t 

0. 00· 7. 
Eft'icienci12s at Peak Energ4 

HH 

6.043E-01 
5.621E-01 
1.3?3E+00 
:1 . 690E+00 
1.549E+00 
:'i.154E-01 
4.312£-01 
3.815E-01 
3.788E-01 
3.051£-01 
2.299E+00 

Uncorrected Deca4 Corr 
uCi/G uCi/G 

4.244E+00 4.244E+00 
·1,522E+01 1.522£+01 
------ Line Not Found 
1.366E-02 1.366E-02 
------ Line Not Found 
1 .404E-02 1.404E-02 
1.280E-02 1.280£-02 
2.3~1E-02 2.321E-02 
2.121E~02 2.122£-02 
1.277E-02 1.277E-02 
1.283£-02 1.283E-02 

Uncorrected 
uCi/G 

1.032E-03 
2.358E-03 

Decay Corr 
uCi/G 

1. 033£-03 

D04-053 

1-Sigma 
i. 

23.90 

18.09 
44.93 
20.11 
15.50 
16.92 
31.44 

. I 

I 

; I 

.1 



.. 
' f-•cst-N IO hak Si:ar:h F:i::port F'aqe 3 
s~ rupli:: ID ' 182 34 SST 109- '10 Acqu isi tion date : 19-MAR-1990 16 :30:31 . 

It Eni:=rgy Ari:a •e,k~nd t=UH~ Chann~l Left F'1-1 7.£rr Fit Nuclides 

3 32.~3 23~i2 2769 2 . -~8 43.30 42 11 3.3 7.65£+01 CS -137 
3 35.44 27~;3 8997 2.86 47.58 42 11 7 'j ·- CE-144 
0 41.15* 539 51 .5 7 2. 61~ 55.20 5:S j 24.9 CE - 144 f 

0 73.791: : r: .. 
'I.J'1 5656 1.16 98.73 95 8 29 . 9 

~ 79. 99 r·· ;.:, 4825 1.27 107.01 104 7 31.7 CE - 144 
0 85.51* 488 53'12 3 .1.:i 11 4.37 111 8 27.7 
0 96.93 329 3'1'66 1.88 129.60 127 6 30.8 
0 122.57:t: 77 653 7 1. 75 153.80 160 9203.2 C0-57 
(l 133.16 3715 60 73 1.46 177. 93 174 8 4.0 CE - 144 
ij 511. 07:o: 111 2279 1.74 681.88 676 12 93.3 NA-22 
0 60 ~.70 37:~ 910 1.59 8~)6 .71 802 10 16.2 CS-134 
0 661.61* 41790 7'17 1. Be 882 . 58 876 14 0.5 CS-137 
0 .~9/; .50 108 '1 C: t. 

... \J ~ 1.85 n'?,tl9 9")L-
. .:.J 8 27.6 

i) 722. 84 68 166 1 c.:, ,.J-, '164.~0 't6 1 7 36 .1 
(; 76 5.9 7 561 299 1. 87 1021. 69 1015 13 7 C' , • ,J NB-95 
6 7'i5.9 2 26 1 1 " i 0- 2. 6,) 1i}61.61 1057 9 11.3 CS-134 
0 1004. 52 85 8t :, .1~ 1339.61 J.336 9 24.8 
0 11n.43:o: :20~ 'rlj .-, / Q 

.... -t , 1564.68 1559 11 12.9 C0-60 
.; 1274.55:t: 8 rt:' 2.14 1699.38 1693 13240.7 NA-22 ,J ,J 

0 1332 .7 6* 215 58 1 .-, 'i 
• 7 ~ 1776.93 1772 12 11.8 C0-60 

~ 140,.'?6* c; 1 L" r 1 r-1'7 1879. 77 1876 11153.3 ~· ~ •'- "-' 

i 1460.94 115 5.9 .-, i q ... ., , 1547.67 1942 15 17.9 f(-40 
I} 2169.58 11' c· 2 .10 2891 .15 2889 7 51.5 ..; 

004-054 



VAX/VMS P~~k Search Report V1.7 Generated 20-MAR-1990 08:47:41 

Con f i qur at i o.t1 
hr;a 1 uses b4 
S,rnple t itl e 
[ 11::pos i tion Oat1:: 
S amp l :1 date 
Sampli:: ID 
Slrr,ple t4pe 
D8t.ector t1.~n:e 

Elaps~d l ive tiie: 
St a rt en er g L! 
Se:'l ·;itivitl! 
Cr i t. i c a l l eve l 

F'k It Energu 

1 3 32.23 
2 3 35.44 
3 ~ 41.15* 
4 ~; 73.79* 
5 0 79.99 
6 0 85.51* 
7 0 16.93 
8 0 12~.5 7f 
9 0 1.33.16 

51l. 07:t: 
604. 7,; 
f t.1.61* 
696.50 
722. 84 

10 0 
11 6 
12 0 
13 0 
14 0 
15 0 765 .97 
16 0 795.'12 
17 0 1004.52 
18 0 1173.43:t 
19 
:0 

6 1274.551: 
0 1332.76* 

21 0 1409 . 96* 
2 0 1460,'?4 
3 0 2169.58 

DUBO:(USERJT8234.CNF i l 
PEAt V16.0 , ENB ACK Vl.3 
T8234 SST 109-90 SYSTEM BLK 
19-MAR-1990 00:00:00 Deposition Period; 
19- MAR-1990 00:00:00 Acqu isition date : 
T8234 SST 109-90 Sample quantitw : 

17-NOV-1858 00:00:00 
1~-MAR-1990 16:30:31 
2.38960E-02 G 

10 ML IN SCV Sample geo~etry : T2SCV 
TRACK Detector aeoruetry: T2SCV 
0 15:00:00.00 Elapsed real time: 

14. ?6 End energ4 
0 15:00:07.03 0.0i. 
3074.55 

5.00 Gaussian 10.00 
No 

Area B~and FWHM Channel Left Pw Cts/Sec ¼Err Fit 

302 
753 
539 
454 
373 
488 
329 

77 
3715 

111 
37 •1 , .:. 

41790 
108 

68 
561 
261 
85 

205 
8 

:>15 
9 

115 
11 

2769 
8997 
5167 
C' I C" I 

.;().;o 

48:~5 
539~ 
3966 
6537 
6073 

2.68 
2.86 
2.66 
1. j 6 
1 ·17 

• .;. I 

3.14 
1. 88 
1. 75 
1. 46 

22?9 2.74 
910 1.5 "? 
797 1.86 
255 1. 85 
166 1. 53 
299 1. 87 
162 2.00 

86 2 .12 
S'0 2.4'7' 
55 2.14 
58 1.92 
1 I:' • .-, 'l ·1 

,_J ... -w 

1,3.30 
47.58 
55.20 
98.73 

107.01 
114.37 
129.60 
163.80 
177. 93 
681.88 
806.71 
882.58 
929. 09 
964.20 

1021. 69 
1061. 61 
1339.61 
1564.68 
1699.38 
1776.93 
1879.77 

59 .49 1947.67 
5 .Hi 2891.15 

42 11 4.26E-02 3.3 7.65E+01 
42 11 5.10E-02 7.2 
53 7 9.99E-03 24 . 9 
95 8 8.40E-03 29 .9 

104 7 6.91E-03 31.7 
111 8 9.03E-03 27 .7 
127 6 6.10E-03 30.8 
160 9 1.42E-03203.2 
174 ~ 6.88£-02 4.0 
676 12 2.06E-03 93.3 
802 10 6.89£-03 16.2 
876 14 7.74E-01 0.5 
925 8 2.01E-03 27.6 
961 7 1.25E-03 36.1 

1015 13 1.04E-02 7.5 
1057 9 4.83E-03 11.3 
1336 9 1.57E-03 24.8 
1559 11 3.79E-03 12.9 
1693 13 1.52£-04240.7 
1772 12 3.98E-03 11.8 
1876 11 l.64E-04153.3 
1942 15 2.13£-03 17.9 
2889 7 2.llE-04 51.5 

D04-05~ 



f' aq-:: : 2 Surufuar 4 of Nucl i de Acti vi tu 
Sa mpl Q ID : T8 234 SST 109-91 Acquis iti on date 19- nAR- 1990 16:30:31 

To tal nu~ber of l ines in spec t r um 23 
Number of un identif i~d lines 4 
Number of l ines tentati vel4 i de ntif ied b~ HID · 19 

iluc li di:: T\,/Pt::: act ivation 

ilt.i C l i de Hl ifi:: Oeca\.J 
:!.60Y 1~001 

CO-60 5.27Y 1.000 

Tot~l Act ivit4 

Nucl ide Type : natural 

Uncorrected 
uC i/ G 

5.6'97[ cs 
1.535E-03 

---------
1.591£-0.3 

Ur.cor r ected 
Nucl i de 
K-40 

Hl if E! 

1. 28E+09Y 
D~ca4 uC i / G 
l .000 :3.391E-03 

Total Act ivi tL! 8.391£-03 

Nucl i de T4pe : f issi on 

Uncorrected 
Nucl i de Hl if e Deca4 uCi/ G 
CO--57 -2rt.nD 1.003 6.95:.:E- ·35 
HE, 75 Js,.976 1.020 :.41.tiE 0~ J 

CS - 134 2.06 '( 1. 001 1. 299£ - 03 
CS- 137 :rn . 0~Y 1.000 1.828£-01 
CE-144 284.90D 1.002 2.716E-02 

---------
Tot.a l Act i v i t4 2. 137E-01 

Grand Tota l Act ivit~ 2.237E-01 

Dec a4 Corr 
uC i/G 

5.652[ es 
1. 535£-03 
---------
1. 5'72£-03 

Decal! Corr 
uCi/G 

8. 391£-03 

8.391£-03 

Decau Corr 
uC i/G 

5.771E-0:i 

1.300£-03 
1.828£-01 
2.723E-02 

2.138£-01 

2.238£-01 

82. 6U 

Dec a4 Corr 
1-Sig111a Error 

13.6~[ es 
0. lBlE-03 

OeE a4 Corr 
1-Sigma Error 

1. 506£-03 

1-S i qma 

Fl aos J!.. i.Error 
2'90.66 

11.78 JC ~19-1)fCJ 

1-Si qllla 
i.Error Fl ags 
17 . 95 

• l 

DH a1.1 Corr 
1-Siqnia Error 

14.17E•t5 
0.185[ 03 
0.211£- 03 
0.001£+00 
0.108E-02 

1-S i gnia 
7.Error Flaqs 

!:.&3.2& 
7.52 

16 . 19 
0. 53 
3. 97 

Fl aqs: "K" = Keqlin1:: not fou nd; "M" = M.rnuall1,1 accept1::d ; 11 £11 = Manually ed ited 

D04-056 

. I 



oL-1> ~~- ~ .. ~ ~ 
VA Xi VMS Nuclid~ Idi::nt ification Ri:: port V2.5 Gi::ni:rat i:: d 204AR-1990 08:47:52 

Cor,f i qurat ion 
An a lq·;es h4 

DUB0 :,( USER JT8234 . CHF : 1 
PEAK V16.0 . PEAKEFF V2.2 . ENBACK Vl.3 , NID/DEP V2,2 
T8234 SST 109-90 SYSTE rr BU( c,0-03.Ju·JJ-.3 Sample title 

D21)"05 i tion Date 
s~mp le ·date 

19-MAR-1990 00: 00 :00 Deposi tion Period: 17-NOV- 1858 00:00 :00 
19-MAR-1990 00:00:00 Acquisition date: 19-MAR-1990 16:30:31 

Sample ID T8234 SST 109- 90 Sample quant i tu 2.38960E-02 G 
10 ML IN SCV Sample geometry T2SCV 
TRACK Detector geo~etr4: T2SCV 

~;.,llµ l e t4pe 
D,?. t.ector nam2 
Elapsed live t i~e: 0 15:00:00. 00 Elapsed real time: 0 15:00:07.03 0.0% 
Energw tolerance : 1.00 Half life ratio 8.00 
Errors propagated: No 
Effic iency type E~pirical 
Abu~dance lim it 75.00 

Nuc li de Line Act iv it4 Report 

Nuc li de Type: act ivation 

Nuclide 

C0-60 

rhic l i de 

tl ucl i de 
f(-411 

Nucl i d-2 

Nuclide 
. • r , .. 
HB '75 
CS- 13 4 

CS- 137 

CE - 144 

1173.24 
1332.50 

205 
215 

Tu pe: n.3tural 

F.r1i2r gu Ar e .~ 
14c-0.B3 115 

Twp~: fiss ion 

... .;;_ . 
------... .. ,- -. .- 561 JO.).;; 

563. 24 ------
569.32 ------
604.71 372 
7'?5.87 261 
81H. 95 ------
32.05 2302 

6.H . :i6 41790 
35.88 2753 
40.72 539 
80,10 ·n-z .., J ,., 

133.54 3715 

i; Abn 
10. 67* 

I 1 • I 7 ;#; 

8.38 
15 . 4i3 
97.6th 
85.40 - ,~ 

tj . I .j 

6. 02 
85.20* 

' .., ., 
U • I I 

1. 24 
1.13 

11. 10:t: 

Systematic Error 0.00 % 
Eff iciencies at Peak Energy 

.., 
1.304E-03 1.305E-03 
1.5~5E-03 1.535E-03 

Uncorri2cted Dec a4 Corr 
/4Eff uCi/G uCi / G 

2. 694E-01 8.391E-03 8.391E-03 

Uncorrected Dec a4 Corr 
uCi/G uCi/G . . 

------ Lin~ Not Found 
4.s;•~E-01 2.~14£-03 2.462E-~3 
6.598E-01 ------ Lin~ Not Found 
6.527E-01 ------ Line Not Found 
6.144E-01 1.299E-03 1.300E-03 
4.704£-01 1.360E-03 1.361£-03 
4.670£-01 ------ Lin~ Not Found 
6.315E -01 1.269E-01 1.269£-01 
5.-6::!lE-01 1.82BE - (?1 1.828E-01 
8.5J9E-01 9.997E-02 1.002£-01 
1.2611:+00 7.224£-02 7.242E-02 
2. 817E+00 2.455£-02 2.461E-02 
2.581E+00 2.716E-02 2.723E-02 

12.·,1 
11. 78 / 

1-Sigma 
¼Error 
17.95 

- .: > ------ ~ . 
7 s;y ;Ii' . ..,_ 

------------
16.19 
1L33 

------
3.35 
0.53 
7.23 

24.85 
31. 68 
3.97 ✓ 



.-

Po:;t-NID F''='ak Search Report (con tinu~d) F'ag~ . 4 . 
Sar.i pl>! ID . T8n4 SST 109-90 Acquisition dat~ 19-MAR-1990 16:30:31 . 

It Eni::·rgq Area Bk gnd FWH!'l Ch,rnM l L.;,ft Pw ¼Err Fit Nuc l ides 
'i 1';71.1'7' 20 213 3. 5(? 1961.32 1941 26 64.5 ... 
0 1521. -'t2 4 38 1.24 2028.21 2025 10293.3 
(} 1547.16 11 21 0.8 2 2062.50 2057 12104 . 2 
0 1558.30 3 13 2.68 2077.33 2076 6193.9 
0 1564.17 10 3 1.52 2085.15 2082 6 59.6 
0 1606.68 12 1', 1.78 214L 76 2139 7 65.0 
0 1.730.69 20 14 1.10 2306.90 2303 10 42.0 
0 1758 . 93 10 '- 1.67 2344.50 2342 6 56.3 V 

0 1778.1.0 37 8 8.99 237,;. 03 236:3 16 30.2 
0 1812.52 21 0 2.25 2415.86 2411 9 26.6 
0 182.S.02 8 5 2.14 2433.82 2431 6 55.7 
3 1905.34 11 12 1. 93 2539.43 'i C" "l 'i 17 7l.7 1.61E+00 ~.Jv~. 

3 1910.18 19 9 1.93 2545.87 2532 17 34.8 
0 i985.03 6 11 2.09 2645.52 2644 9121.2 
0 2045.29 · 22 13 2.35 2725. 73 2721 13 47.4 
0 2115.03 10 6 1. 47 2818.55 2816 7 61.0 
0 216'7 . 58 11 5 2 .10 2091.15 2889 7 51.5 
0 2189.32 1', 18 2.20 2917.43 2909 13 86.8 
0 2219.28 5 12 0. 96 2957.30 2952 10138.9 
0 2270.75 17 6 6.37 3025.79 3020 11 46.9 
0 2303.44 7 1 0.76 3969.29 3068 4 54.4 
0 2337.31 7 ,.- 0.85 3114.36 3112 6 66.1 ., 
0 ns2.71 ., 9 2.17 3134.86 3130 9 86.0 J 

0 2453.9', 10 5 0.84 3269.55 3263 11 59.3 
0 2470.35 14 10 5.79 3291. 39 3284 14 62.3 
0 25411. 04 5 12 2.07 3389.43 3383 10144.8 
0 2553.05 5 1 0. 77 3401.41 3400 4 62.1 
0 2585.72 7 5 1.07 3444.88 3441 8 66.8 
0 2610.57 12 2 2.75 3477.94 3473 9 37.2 
0 2709.30 7 9 0. 77 3t,09.26 3603 11 90.6 
ij 2746.57 17 4 5.61 3tiS8.83 3654 10 40.7 
I} 2858.29 l (' 11 5.03 3807.43 3801 15 99. l 
0 2909. '18 ,: 7 1.20 3075.49 3870 9114.5 .J 

0 2958. 79 8 7 0.07 3941.07 3934 13117.3 



Post··NIO f'~ak Sf!-3rch Rr port Page . 3 -1 . 
Sar~p le IO . T823', SST 109-90 Acquisition dat~ . 19-MAR-1990 16;30;31 . . 

It Ener 911 Area Bkgnd FWHM Channel L>?.ft Pw ¼Err Fit Nuclides 

7 32.23 2302 2769 2.68 43.30 42 11 3.3 7.65E+01 .., 
7 35.44 'liC:"j 8997 2.86 47.58 42 11 7.2 CE-144 . ., 

'-' ,J-.J 

0 41.15 1096 5167 2.66 55.20 53 7 11. 3 CE-144 
0 47.46 'i7'i 

i,.,,JA., 4294 2.70 63,61 61 6 45.3 
0 59.37 ,, C',, 

, .. J~ 3354 1. 52 79.50 78 5 35.4 A~-241 
0 73. 98:t: 267 6285 1.20 98.99 95 9 55.5 
0 79.99 373 4825 1.27 107.01 104 7 31.7 CE- 144 
0 85.51 776 5393 3.14 114.37 111 8 16.9 EU-155 
0 96.93 329 3966 1.88 129.60 127 6 30.8 GD-153 
7 102.72 142 2027 0.74 137.32 136 7 42.6 1.68E+00 GD-153 
7 104.49 245 31;29 1.19 139.69 136 7 36.7 EU-155 
0 122.57 966 6537 1.75 163.80 160 9 15.4 C0-57 

EU-154 
0 133.16 3715 6073 1.46 177. 93 174 8 4.0 CE-144 
0 159.75 190 3319 1.16 213.39 212 5 46.1 
3 193.95 498 12135 7.65 259.00 243 25 50.7 8.10£+00 
3 196.19 719 7917 7.65 262.00 243 25 23.9 
0 231.41 80 3320 1. 11 308.97 308 6115.1 
0 238.38:t: 61 3289 1.81 318.27 316 6154.3 
0 264 .62 114 3163 1.52 353.26 351 7 81.6 
0 291.43 228 2175 2.15 389.01 387 6 33.3 
0 343.50 107 1971 1.65 458.44 457 6 66.2 
0 460.89 84 2436 l. 93 614.97 614 6 94.1 
0 496.55 78 1080 1.99 662.52 661 5 64.8 
0 511. 071: 120 2279 2.74 681.88 676 12 86.3 NA-22 

RU-106 
0 569.36 140 73,, 2.38 759,60 756 8 35.5 CS-134 
0 604.70 372 910 . 1.59 806.7l 802 10 16.2 CS-134 
0 661.61* 41962 797 1.86 A82.58 876 14 0.5 CS-137 
0 696.50 108 255 1.85 929.09 925 8 27.6 
0 706.68 36 183 1.85 942.65 939 7 65.7 
0 722.84 68 166 1.53 964.20 961 7 36.1 EU-154 
0 756.68 42 132 1.07 1009,31 1006 7 50.9 EU-154 
0 76S.97 561 299 1.87 1021.69 1015 13 7.5 NB-95 
6 795.92 261 162 2.09 1061. 61 1057 9 11.3 CS-134 
~ 823.00 30 104 2.24 1097.70 1095 7 59.6 
'l 872. 82 .::""') 139 2.63 1164.10 1158 21 50,8 2.03E+00 EU-154 '- .J t.. 
") 87/4.35 67 199 3.92 1166.14 1158 21 53.7 .:. 

0 909.97 29 112 2. 73 1213.61 1211 7 66.4 
0 929.56 29 117 0. 99 1239.72 1236 10 76.7 
e 995.58 41 81 3.t7 1327.69 1325 8 44.8 EU-154 
0 1004.52 85 86 2.12 1339.61 1336 9 24.8 EU-154 
() 1062.66 23 82 5.02 1417.08 1412 10 79.6 
0 1076.05 33 78 5.79 1434.93 1428 12 63.2 
0 1087.20 27 134 6.87 1449.79 1445 13 87.3 
0 1173.43* 164 90 . 2. 49 1564.68 1559 11 16.0 C0-60 
0 1271; .55:t: 69 c_;: 

;;i-.J 2.14 1699.38 1693 13 26.4 EU-154 
NA-22 

0 1332.76:o: 241 58 1.92 1776.93 1772 12 11.4 C0-60 
0 1409.96 40 15 2. 23 .l 879. 77 1876 11 29.3 
'l 1461.3'2:t 65 27 2.87 1948.18 1941 26 27.2 9.33E-01 K-40 '-

D04-059 



Nuclide Line Activitu Report (continu~d) Page; 2 
S~mple ID: T8234 SST 109-90 Acquisition date 19-MAR-1990 16;30;31 

Nuclid>?. fype: fission· 
Uncorrected Decay Corr 1-Sigma 

Nucl i d@ En@rg~ Area 7.Abn IEff uCi/G uCi/G ¼Error 
692 .40 - ----- 1.69 5.376E-01 ------ Line Not Found ------
723.30 68 19 . 98 5. 157£-01 1.373E-03 1.373E-03 36.13 
756.90 42 4.33 4. 935E-01 4.085E-03 4.086E-03 50.87 
873 . 20 52 12.09 4.313E-01 2.095E-03 2.095E-03 50.79 
996.30 ~1 10 .34 3.820E-01 2.175E-03 2.175E- 03 44.84 

\ 
. . ., 1u04.J 6. . 85 17.90 3.789£-1'.H 2.621E-03 . . .2...621E-:-03 ·. _124 .• 8\~ 

>.: ··-;.,, . 12.2.U l . ~ _ ...ilL~.!t ... A0.i ___ l..i.52.E::U ..J.. 377.E-tJ' · ; '1::J7SE-l3 .; ~1·\,.~ . ~ 
1596 .50 ------ 1. 83 2. 481E-01 ------ Line Not Found ------

EU-155 86.54 776 32.80 2.859E+00 1~733E-03 .. 1..734E-03.,.~- - 1l..8~--. 
i,..i,,---· - ·-1e5.31 __ . , 245 21.84* 2 . 839£+00 B.280E-04 -~·Ba28~E:-04 , ....... ~36~,4µ 

Al'l-241 t 5t'L~~ --~52~~-- ~~ .. -~,~ .. ·."?~.H3~~j~~~~-~-.!..~:~ ~--· ~:6,-~~1f-•L·,..;~·:3SJ) 

Nuclide T4pe: ACTIVATION 
Uncorrected Decay Corr 1-Sigma 

Nucl i rle 
GD-·153 

Energy Area 7.Abn 7.Eff uCi/G uCi/G 7.Error 
~.9.7 .4J 329 21 .60* 2.a11E+00 - a:71eE:.i4·--- s:n5E-e1-·--:-_·-;Je.ee::1 l.f6 

103 .1 a·--n2-r9:·6·0-- 2:-a4 BE +00---s-:n1E-.::.0-4~r-·0z--.....'inr 

D04-060 

----- - - - -



VAX / VMS Nuclide Id~ntification Report V2.5 Generated 10-JUL-1990 14:10:04 

Configuration "CAO:[USERJAOC3$1 
1~ n.J l~!5es btJ PEAK V16.0 ,PEAKEFF U2.2 . ENBACK Vl.3 , NIO/OEP V2.2 
Suplf! title 
Deposition Oat.,~ 
Sampl e date 
S-lntple ID 
naciple tµpe 
D,;,t ,:::c tor nJl:ll@ 
Elapsed live ti~e: 
Energy tolerJnc~ : 
Errors propagated: 
Efficiencu type : 
Abundance limit : 

T8234 SST 109-90 SYSTEM. BLK 
19-MAR-1990 00:00:00 Deposition Period: 
19-MAR-1990 00 :00: 60 Acquis ition date : 
T8 23~ SST 109-90 Saropl@ quantity : 
10 ML IN SC V Sample geometry : 
TRACK Detector geometry: 
0 15:00:00.00 Elapsed real time : 

1.10 Hal f l ife rat io 
No 
Etipir iol 

60.00 

Systehatic Error 
Efficiencies at : 

Nuclide Line Acti vi t~ Repor t 

Nuclidi:- T4p~: activation 
Uncorrected 

Nuclidi: i.Abn i.Eff uCi/G 
.. , '1 l80.00 7. 285£-01 1.914E-04 

99 .9 1,t- 3. 052E-01 4.741E-04 
C0-60 99.90 3.289E-01 1.048E-03 

99 .98:t: 2.930E-01 1. 725E-03 

Nuclide Type: natural 
Uncorrected 

uCi/G 
I\ l1,736E-0 

Nuclide Type: fission 

17-NOV-1858 00 : 00:00 
19-~AR-1990 16 :30:31 
2.38960E-02 G 
T2SCV 
T2SCV 
0 1s:00:07.03 0.07. 

8.00 
0.00 :! 

Peak Energy 

Deca1,1 Corr 1-Sigaia 
uCi/G i.Error 

1.916E-04 

Decay Corr 1-Sigoia 
uCi/G i.Error 

Uncorrected Decay Corr 1-Sigma 
Area 7.Abn 7.Eff uCi/G uCi/G i.Error 

~ -

nuclide 
-t0-57 

Energ\.l 
t:.2.06 
136.,,7 
765.79 
51 la 134 

9Gf Q5 95¥ ~ 690F+00 8.74SE 84 8.768E-04 1~.43 • 

nf. 1s
Rt1 te,; 

CS-134 

l.21.93 
1050.41 

------ 10.33 2.545E+00 ------ Line Not Found ------
561 99.79;: 4.878E 01 2.41itE 03 2.462E-0J 7.~ 
12~ 2G.40¥ 2 '05E-0l l 6S9E-GJ 1.692E 83 S6 '~ 

563.24 ------

9.94 5.974E-01 ------ Line Not Found - -----
1.56 3.637E-01 ------ Line Hot Found ------
8.38 6.598E-01 ------ Line Not Found ------

569 . 32 140 
. 1>14 .. 71 . 372 

'==~·;:...·~ -,95. a, ·· 261 

15.40 6.526E-01 2.913E-03 2.916E-03 35.49 
97 .601 6, 144E-01 _ 1_~299E-:-_t3 ,· l:.JHE-03 j_}16.19 
85. 110 4. 704E-01 1.360E-03-- 1-:361E-t3-· 11. 33 

001.95 ------ 8.73 4. 670E-01 ------ Line Not Found ------
- ,..ts-1~~ 66t..!.~~~iil..._ __ s5 .. 20.! _,_ 5.,421E:JtL1-~J5E-01 .:i.835~:01 . ,. , 0,5J +4 

itt-'-1"~~4--·--:35_ao 2753 6.77 8.519E-01 9-;99·7E=02-1:-0·0·2E·-01 " 7.23 
40 . 72 1096 1.24 1. 261E+00 1.468E-01 1.471E-01 
00.10 373 1.13 2.817E+00 2.455E-02 2.461E-02 

l. :it d fll-54 . lJ.tS--HA~.-sei-E-+te-2-.:1t-oEJ2 ·· -2::12JE.:t2. .... _ ..... 
EU-1 54 123.07 966 40.42 2.690E+00 1.860E-03 1.860E-03 15.43 

247.93 ------ 6.84 1.549E+00 ------ Line Not Found ------
591.70 ------ 4. 83 6. 279E-01 ------ Line Hot Found ------

I 
. I 



Page 2 ·Peak Search Report (continued ) 
SJ~pl ~ ID : T0234 SST 109-90 Acquisition date : 19-~AR-1990 16 : 30 : 31 

Pk It f.nerq1,1 

41 0 1062 .66 
42 0 1076.05 
43 0 1087 . 20 
4-4 0 1173. f13i 

45 0 127~.55:i: 
46 0 1332.761: 
47 0 1409.96 
48 2 1't61.32i 
49 2 1471.1~ 
50 0 1521. '12 
51 0 1547.16 
52 0 1558.30 
53 0 1564 . 17 
54 0 1606.68 
55 0 1730.69 
56 ,, 1758.93 
57 0 1778.10 
58 0 1812.52 
59 0 1826.02 
60 3 1905.34 
61 3 191().18 
62 0 1985.03 
63 0 2045.29 
64 0 2115.03 
l5 0 2169.58 
66 0 2189.32 
67 0 2219.28 
68 0 2270.75 
69 0 2303.44 
70 1, 2337.31 
71 0 2352.71 
72 0 2.ci53.94 
73 0 2470.35 
74 0 2544.04 
75 0 2553 . 05 
76 0 2585.72 
77 0 2610.57 
78 0 2709.30 
79 0 271t6.57 
8ti ~ 2853. 29 
81 0 2909.48 
82 0 2958.79 

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit 

23 
33 
-,; .. , 

164 
69 

241 
40 
65 
20 

4 
11 
3 

10 
12 
20 
10 
37 
21 

8 
11 
19 
6 -,") ,~ 

10 
11 
14 
5 

17 
7 
7 
7 

a 
14 
5 
5 
7 

12 
7 

17 
10 
5 
8 

82 5.02 14i7.08 1412 
78 5.79 1434.93 1428 

134 6.87 1449.79 1445 
90 2.49 1564.68 1559 
55 2.14 1699.38 1693 
58 1.92 1776.93 1772 
15 2.23 1879.77 187~ 
27 2.87 1948.18 1941 
2~ 3.50 1961.32 1941 
38 1.24 2028.21 2025 
21 0.82 2062.50 2057 
13 2.68 2077.33 2076 
3 1.52 2085.15 . 2082 

14 1.78 2141.74 2139 
1~ 1.10 2306.90 2303 
6 1.67 2344.50 2342 
8 8.99 2370.03 2363 
0 2.25 2415.86 2411 
5 2.14 2433.82 2431 

12 1.93 2539.43 2532 
9 1.93 2545 . 87 2532 

11 2.09 2645.52 2644 
13 2.35 2725.73 2721 
6 1.47 2818.SS 2816 
5 2.10 2891.15 2889 

18 2.20 2917.43 2909 
12 0.96 2957.30 2952 
6 6.17 3025.79 3020 
1 0.76 3069.29 3068 
5 0.85 3114 . 36 3112 
9 2.17 3134.86 3130 
5 0.84 3269.55 3263 

10 5.79 3291.39 3284 
12 2. 07 3389.43 3383 
1 0.77 3401.41 3400 
5 1.07 3444.88 3441 
2 2.75 3477.94 3473 
9 0.77 3609.26 3603 
4 5.61 3658.83 3654 

11 5.03 3807.43 3801 
7 1.20 3075 . 49 3870 
7 0.87 3941.07 3934 

10 4.23E-04 79.6 
12 6.04E-04 63.2 
13 5.08E-04 87 . 3 
11 3.04E-03 16.0 
13 1.28E-03 26.4 
12 4.47E-03 11.4 
11 7.42E-04 29.3 
26 1.20£-03 27.2 9.33£-01 
26 3.75E-04 64.5 
10 7.85£-05293.3 
12 2.10£-04104.2 
6 5.38E-05193.9 
6 1.85E-04 59.6 
7. 2.14£- 04 65.0 

10 3.73E- 04 42.0 
6 1.85£- 04 56.3 

16 6.85E-04 30.2 
9 3.89£-04 26.6 
6 1.56E- 04 55.7 

17 2.lOE-04 71.7 1.61E+00 
17 3.SlE-04 34.8 
9 1. 16£-04121.2 

13 4.07E-04 47.4 
7 1. 93E-04 61. 0 
7 2.11E-04 51.5 

13 2.50£-04 86.8 
10 9.84E-05138.9 
11 3.06E-04 46.9 
4 1.27£-04 54.4 
6 1.35£-04 66.1 
9 1.30E-04 86.0 

11 1.92E-04 59.3 
14 2.54£-04 62.3 
10 9.97£-05144.8 
4 B.95E-05 62.1 
8 1.36E-04 66.8 
9 2.18E-04 37.2 

11 1.27£-04 90.6 
10 3.09£-04 40.7 
15 1.79E-04 99.1 
9 8.44E-05114.5 

13 1.39£-04117.3 



VAX/VMS Peak Search Report Vt.7 G~nerated 10-JUL- 1990 14:09:48 

Conf'i Qurat. io n 
t\naluses bu . 
:.::Qipl.;. title 

v•~pos it ion Date 
SJ~ple d.3 te 
Sample ID 
S ,lmp le t1,1p •~ 
Detector namA 
ElJp~ed liv~ time : 
St,art i::nerqu 
Si:::ns i t iv i ty ·· 
Cri t ical level 

Pk It En er gl.J 

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

10 7 
11 7 
12 0 
13 e 
14 0 
15 3 
16 3 
17 0 
lO 0 
19 0 
20 0 
21 0 
22 0 
23 0 
21, 0 
25 0 
26 0 
27 0 
28 0 
29 0 
30 0 
31 0 
32 0 
33 0 
34 0 
35 2 
36 2 
37 ~ 
18 0 
39 e 
4~ 0 

32.23 
35.44 
1:1.15 
0 .46 
59 . 37 
73. 98:o: 
79 .99 
85 . 51 
96 .93 

102.72 
104 .49 
122.57 
133 .16 
159.75 
193.95 
l.96.19 
23t.41 
230.38f. 
264.62 
291.43 
343.50 
460.89 
496 . 55 
511.1)7 :< 
569.36 
60',. 7e 
~61.611: 
696.50 
706.68 
722.84 
756.68 
765.97 
795.92 
823.00 
872.82 
874.35 
909.97 
929. 56 
995.58 

1001,.52 

MCA0:(USERJ AD C3 $1 

\ 
PEAK V1 6.9.ENBA CK Vl.3 
T8234 SSl 109-90 SYSTEM -BLK 
19-MAR-1990 00:00:00 Deposi t ion Period: 
19-MAR-1990 00:00:00 Acquisition date : 

\ , /~' 
17-NOV-1858 00:00:00 ·\ . 

T8234 SST 109-90 Sample quantity : 
10 ML IN SCV Sample georuetr4 : 
TRACK Detector geometry: 
0 15:00:00.00 Elapsed real t ime: 

22 .26 End energ4 

19-MAR-1990 16:39~31- ; ·A~,~ 
2. 38960£-02 G · 
T2SCV ,. 
T2SCV · ., . . 

0 15:00:07.03 0.0¾ J ... . 
3074.55 I 

2.80 GJussian 10.00 
No 

Area Bkgnd FWHM Channel Left Pw Cts/Sec ¾Err Fit 

2302 
2753 
1096 

252 
267 
373 
776 
329 
142 
245 
966 

3715 
190 
'i98 
719 
80 
61 

114 
228 
107 
91, 
78 

120 
140 
372 

41962 
100 

3.S 
68 
42 

561 
261 

30 
52 
67 
29 
29 
41 
85 

2769 2.68 
8997 2.86 

43 .30 
47.58 

42 11 4.26E-02 3.3 7.65E+Ol 
42 11 5.10E-02 7.2 

~167 2.66 55.20 53 
429/i 2.70 63.61 61 
3354 1.52 79.50 78 
6285 1.20 98.99 95 
4825 1.27 107.01 104 
5393 3.14 114.37 111 
3966 1.88 129.60 127 
2027 0.74 137.32 136 
3429 1.19 139 . 69 136 
6537 1.75 163.80 160 
6073 1.46 177.93 174 
3319 1.16 213.39 212 

12135 7.65 259.00 243 
7917 7.65 262.00 243 
3320 1.11 308.97 308 
3289 1.81 318.27 316 
3163 1.52 353 . 26 351 
2175 2. 15 389.01 387 
1971 1.65 458.44 457 
2436 1.93 614.97 614 
108~ 1. 99 662.52 661 
2279 2.74 681.88 676 

734 2.38 759.60 756 
910 1.59 806.71 802 
797 1.86 882.58 876 
255 1.85 929.09 925 
183 1. 85 942.65 939 
166 1.53 964 .20 961 
132 1. 07 1009.31 1006 
299 1.87 1021.69 1015 
162 2.00 1061.61 1057 
104 2.24 1097.70 1095 
139 2.63 1164.10 1158 
199 3. 92 1166.14 1158 
11 2 2.73 1213.61 1211 
117 0.99 1239.72 1236 
81 3. 17 1327.69 1325 
86 2.12 1339.61 . l.336 

7 2.03£-02 11.3 
6 4.30E-03 45.3 
5 4.67£-03 35.4 
9 4.94£-03 55 . 5 
7 6. 91£-03 31.7 
8 1.44E-02 16.9 
6 6.10£-03 30.8 
7 2. 63£-03 42.6 1.68E+00 
7 4.54£-03 36.7 
9 1.79£-02 15.4 
8 6.88£-02 4.0 
5 3. 51E-03 46.1 

25 9.22£-03 50.7 8.10E+00 
25 1.33£-02 23.9 

6 1.49£-03115.1 
6 1.13£-03154.3 
7 2.12£-03 81.6 
6 4.22£-03 33.3 
6 1.99£-03 66.2 
6 1.SSE-03 94.1 
5 1.45£-03 64.8 

12 2.22E-03 86.3 
8 2.59E-03 35.5 

10 6.89E-03 16.2 
14 7.77E-01 0.5 
8 2.01E-03 27.6 
7 6.64E-04 65.7 
7 1.25£-03 36.1 
7 7.72E-04 50.9 

13 1.04E-02 7.5 
9 4.83£-03 11.3 
7 5.64£-04 59.6 

21 9.66E-04 50.8 2.03E+00 
21 1.24E-03 53.7 
7 5.28£-04 66.4 

10 5.34£-04 76.7 
8 7.59£-04 44.8 
9 1.57E-03 24.8 



, · 

. 
VAX/ V~ S Huclid~ Ident ifi cat ion Report V2.5 Generated 21-MAR-1990 09:09:00 

DUB0:CUSERJT8232.CNF:1 Configuration 
Anal4si:::s bu PEAK V16.0.PEAKEFF V2.2.ENBACK Vl.3.NID/ DEP V2.2 
Sample title · 
D,;.positio·n Date 
S a tip l e d ate 
S,Hu p le ID 
Sample t4pe 
Detector n,~rue 
Elapsed li ve tirn~: 
Energy tolerance : 

18232. S51 110-'i0 c,c-o ao ,-IJ - J · 
19-~AR-1990 00:00:00 Deposition Period: 
19-MAR-1990 ~0:00:00 Acquisition date : 
18232 SST 110-90 Sample quantity 
10 ML IN SCV Sample geometry 
TRACK Detector qeoruetr4: 
0 01:40:00.00 Elapsed real time: 

1.00 Half life ratio 
Errors prona~~t~d: No S4steruatic Error 

Efficiencies at Efficiencu tupe E~pirical 
Abunctanc@ li~it 75.00 

Nucl i de Line Activit~ Report 

Nuclide Ty~e : natural 
Uncorrected 

17-NOV-1858 00 :00:00 
19-MAR-1990 12:09:22 
2.35030£-02 G 
T2SCV 
T2SCV 
0 01:40:30.13 0.57. 

8.00 
0.00 7. 

Peak Enerqu 

Oeca4 Corr 1-Sigma 

?f?r 
y:z.1/10 

i-luc l i do: Eni::rqy Area :Abn ;!Eff uCi/G uCi/G i.Error 
j( 4~ 1460.83 14 10.67:t: 2.694E-01 9.043E-03 9.043E-03 43. 46 1:.?. ,, r- 1 

/~ r;, 2. I¥ i',J '11;-J I 7. 9,r 

Nuclide Twpi::: fiss ion 
Decay Corr 1-S i gnia 

tl1...ic l i c1e uCi/G ·i.Error - -I . ..;...: .. ,.J I • I.I 

------ ~ . ~ II rl- p,/,L . 
I U . 

C3-137 32.05 ------ 6.02 6.196£:-01 ------ Line ~fot Found ------
-561.66 3:31933 85.20i 5.621£-01 1.528£+01 1.528E+01 0.16 ~ 

EU-154 42.75 ------ ·1 ,• r: ' ,. 10, JO 1. 373E +00 ------ Line Not Found ------
123.07 40.42 2.692 E+0\? 1.611£-02 1.611£-02 21.09 
2ii7.93 ------ 6.84 1.549£+00 ------ Line N9t Found ------
723.30 107 19. 98 5.153£-01 1.998E-02 1.998£-02 17.44 
873.26 64 12.09 4.313E-01 2.355£-02 ·2.355£-02 17.93 
91t6. 30 61 10.]4 3.816£-01 2.967E-02 2.967E-02 17.40 

1004.76 108 17,9~ 3.788l:-01 3. 04.4E- 02 3.044E-02 11.89 
1274.51 92 34.40:t: 3.051£-01 1.677£-02 1.677E-02 13.69 

Nuc ti de Tupi:: activation 
UncorrP.cted Oec ay Corr 1-S i gni a 

tluc 1 i de Energ4 Area 1.A bn ~Eff uCi/G uCi/G ¼Error 
C0-60 1173.24 24 99.90 3.291£-01 1.393£-03 1.393E-03 24.07 

t :-E2.50 11 99.98* 2. 'r30E-iH 7.432E-04 7.434£-04 51.06 

~l uclide Ttwe: ACTIVATION 
Uncorrected Dec a4 Corr 1-Sigma 

Nuclide Enerq4 Area :~Abr1 XEH uCi/G uCi/G %Error 
GD-153 41.31 966 96.50 1.272E+00 1.509£-02 1.511E-02 18.78 

47.00 ------ 18.1~ 1.658E+00 ------ Line Not Found ------
48.50 ------ 5.47 1.752E+00 ------ Line Not Found ------



f ,:. st-iUu t-· I::~•- :.i:,1r-cn l\i:p,:w" 
S . .:.rnpl .;: I[, : T8232 SST 11.)-~0 Acqu is it i or1 dat.;: : 19-MAR-1990 12:09:22 

It Er,.;:rgl.J Ar>::a Bkgnd FlJHi'l Chann.;:l Left Pw ¼Err Fit Nuc l i d.;:s 

0 35.23 12889 39562 3.~9 47.30 44 9 3 .1 
0 41.31* 966 14300 1.74 55.41 ,:: .. 

J't 5 18.8 G0-153 
0 97.01 652 14480 1.69 129.71 128 5 27.9 GD -15 3 
0 103.37 753 17298 1.44 138.19 136 6 27.9 GD-153 
0 122.45* 915 161}78 1.91 163.65 162 5 21.1 C0-57 

EU-154 
0 661.53* 3819 33 3659 1. 90 882.47 875 14 0.2 CS - 137 
0 723.501: 107 69 2. 3::! 965. 08 960 11 17.4 EU-1 54 
0 765.56 5J 31 2 .15 1021. 14 1016 12 3,;. 9 NB-95 
0 779. 3h 23 50 1.61 1039.06 1034 8 56.6 
0 872.87 64 20 1.li6 1164.17 1160 8 17.9 EU-154 
0 964.42* 58 24 3. 23 1286.17 1280 16 28.2 
i; 996.50 61 •) 2. :50 1328.92 1322 28 17.4 1.67E+00 EU-154 .:. 
I 1004.71 108 6 2.50 1339.86 1322 28 11.9 EU - 154 't 

I} 1111.45* 20 15 2.69 1482.09 1479 8 45.9 
0 1172.6:3 24 4 1.76 1563.67 1559 9 24.1 C0-60 
0 1245.44 6 6 2 .12 1660.60 1658 6 59.3 
0 1274.57* n 12 2.30 1699.41 1694 12 13.7 EU-154 
0 1332.63* 11 ( 2.38 1776.75 1773 8 51.1 C0-60 .., 

0 1408.67 23 12 2.00 1878.04 1874 12 34.2 
0 1461. 05 14 ·1 1. 68 1947.81 1943 10 43.5 K-40 .. 



~u,~ar4 Qt NU CL1ae rlCtl v lt4 

Sample ID: 18232 SST 110-90 
ra4~ • .l 

Acqu isition date 19-MAR-1990 12:09: 22 

Total nuruber of l ines in spectrum 20 
Number of unidentifi@d l ines 1 
Nu~ber of lines tentatlvelu i dent i f ie d b4 NIO 19 95.00¼ 

Nuclide Tupe : natural 

Uncorrected Deca4 Corr Decay Corr 1-Si~ma 
Nuclide Hl if~ Decau uC i; G uCi / G 1-Sigma Error ¼Error Flags 

,;,:.·1,·-.0 a~-+_,;-;.;.•c;.,;:...,.,..:..,.:·,-· -+_,~...,-...,-,......,..-_,-.,..·,..· ,-E-.,.;" -----..,.:-,a....,r...,-t-_,.,.;' -..--1;,.. • ...,-1...,,.+1f'...,A,...l.----,•r· 1.-,.,.,4-;,,.A /•A 
1 Q • ._ W 1. 1 V / I • Q V '--' I , t.' , iJ V '-' 1 • V., .. , V W ,... w- J. '7 w ~ w I w I V 

Tot .~l Acti ·1itu ~~;~;~=;; ;~;~;~=;; .;/ft~ 
Nucl i de T4pe : f iss ion 

Uncorrected Decau Corr Decay Corr 1-Sigma 
Hue l i de Hl i f e Deca~ uC i/G uCi/G 1-Sigma Error %Error Flags 

+c-;.;3_..,_5 ,....---2+-7>'"11-• ..,.,--; H-9 --+1-:-. ;,ia ,;;,-,H~-1-7..,.., 5.,.,,,...,7*E--.t-a ~: ----,-7.,..., 5"r+8++-8H-E-.+-B+--+1.,.,, o'"' a~ei+c~a 3~-.,..2 -t--1.:-'f'a,..,.9 
,rn 75 
CS- 137 
EIJ - 154 

3 { ,., .... ,... 
, • , I 0 

30.00Y 
8.59Y 

1.e11 1. 9GSE ~: 
1.000 1.528E+01 
1.000 l. 677E-02 

Total Activ ity: 1.531E+01 

Nuc l i de Tupe : activation 

i·lu c l i di: 
C0 - 60 

Hl i f e 
5.27Y 

Un corrE!ctE!d 
OE!caq uCi/G 
1.000 7.432E-04 

Total Act ivit4 : 7. 432E-04 

Nuclide T4p1: : ACTIVATION 

Nuclidi: 
GD - 153 

Hl i fe 
241.60D 

UnrorrE!rtE!d 
Decay uC i/ G 
1.002 1.577E-0: 

Total Act ivi t4 1.577E-02 

Grand Total Act ivi ty : 1.5J4E+01 

2.607[ 63 0.620[ 03 30.87 
1.528E+01 0.003E+01 0.16 

13 .69 1.677E-02 0.230E-02 

1.531E+01 

Dec a4 Corr 
uCi/G 

7.434E-04 

7.434E-04 

Oeca4 Corr 
uCi/G 

1.579E-02 

1. 57 9E-04 

1.534£+01 

Deca4 Corr 1-SiQma 
1- Sigma Error %Error Fla9s 

3.795E-t4 51.06 

Di::cau Corr 
1-Siqma Error 

0.441£-02 

1-Siqroa 
¼Error Fl a9s 
27.91 

Flag s: "t{" = t(i::4l ine not found: '1 i"l 11 = l'lanuallq accepted; "E" = Manually edited 

D0·1-066 



l( lJ'-- ~{ \.lr:; \...i,-1,c ii \.~l .~i\,Y 1,'::j-'UI \. \ \o.'-1llwll1Y1•~._, , 

sa;ple ID: T8232 SST 110-90 Acquisition date 
. -:, ·• 

19-MAR-1990 12:09:22 

tluc l i de Type: ACTIVATIOrt 

~ uclide 
Uncorri::cte d Deca4 Corr 1-Sigma 

Et1er gu Area 7.Abn i.Ef f• uCi/G uCi/G ¼Error 
97.43 652 27.60".f: .871E+00 1.577E-02 1.579E-02 27.91 

103.18 753 19.60 .845E+00 2.587E-02 2.591E-02 27.87 

-
DO•l - 067 



• 
UAi / VM S Peak Sea rch R;:. po r t Vl. 7 Gen erJ t ed 21 - MAR -19 90 09:08 : 49 

Canfi qur atic n 
An.;. l4 s i:: s bl) 
San1 p le t i t le· 
O;:. po s : t ion Date 
Satipl .;: date 
~anipl e ID 
S;, mplf! t qpe 
De t. ec t or n ,Hue 

Ela pse d l ive t i~e: 
Start i:: ni:: rgq 
Sensi t ivi t lJ 
Crit.i::a l l i:Y i::l 

1 0 35. 23 
2 ~ 41 .31 :t: 
3 ~ 97. 61 
., 0 1;;3.37 
~ 0 122 . 45 * 
C i) 66 1.53 t 
,. 0 723 .5 ih 
8 0 
t ~ 

10 0 
11 0 
12 4 

765. 56 
77 9 .0 1:t: 
872 . 87 
964 .42 :t: 
996.50 

13 4 1004.71 
14 0 1111.45:t 
15 0 
16 0 
17 o 
18 ~j 

H 6 

11 72 .68 
1245 .44 
1274.57* 
1332.63:t 
1408. 67 

20 0 1461. ~)5 

OU80 :[USERJT8232 . CNF : 1 
PEAK V16. 0. ENBACK Vl.3 
T82~2 SST 11~-9 0 
H -MAR- 1990 ~,J:0 0: ~10 Di::_p os i t ion Period: 17-NOV-1858 00 : 00 : 00 
19-MAR-1 990 00 : 00: 00 Ac quis it ion date : 19-MAR-19Y0 12: 09: 22 
TB 232 SSl 110- 90 Sa rup l e quantitl! : 2.35030E-02 G 
13 ML IN ·SCV S~mple qeoruetry : T2SCV 
TRACK Detector qeometru: T2SCV 
0 01: 4i:00.00 Ela psed real ti me: 0 01:40:30.1 3 0.5% 

14. 76 En d energy 3074.55 
5 . 00 Gauss i an 10.00 

Nn 

Ari:: a &k gnd FUHM Ch annel Le f t Pw Cts/Se c %Err 

12889 
9.5 6 
652 
753 
915 

381933 

39562 3.29 47 .30 
14300 1.74 55.41 
14 48 0 1. 69 129. 71 
17298 1.44 138.19 
16078 1.9 1 163.65 

3659 1. 91 882 . 47 
69 2. 12 96 5. 08 
31 ? .1 5 1021.14 
50 1.61 1039.06 
?0 1. 66 11 64.17 
24 3.23 1286.17 

44 
54 

128 
136 
162 
875 
960 

9 2.15E+00 3. 1 
5 1.61E-01 18.8 
5 1.09E-01 27.9 
6 1. 25E-01 27 . 9 
5 1.52E-01 21.1 

14 6.37E+01 0. 2 
11 1.79E-02 17.4 
12 8. 41E-03 30.9 
8 3.77E- 03 56 . 6 
8 1.07E-0 2 17 . 9 

16 9.62E- 03 28 . 2 

Fi t 

10 i' 
50 
23 
64 
58 
61 

108 
2 2. 50 1328. 92 
6 2.50 1339.86 

15 - 2. 69 1482.09 
4 1.76 1563.67 
6 2. l.2 1660. 60 

12 2.:rn 1699.41 

1016 
1034 
1160 
1280 
1322 
1322 
1479 
1559 
1658 
1694 
1773 
1874 
1943 

28 1. 02E-0 2 17. 4 1. 67E+00 
28 1.79E- 02 11.9 

20 
24 

6 
92 
11 
23 
14 

3 :~'. .38 17 76.75 
12 2 . 0~ 1878. (j4 
2 1.68 1947.81 

8 3.26E-03 45.9 
9 3.98£-03 24.1 
6 1.06E-03 59.3 

12 1.53E-02 13.7 
8 1.89E-03 51.1 

12 3.83E-03 34. 2 
10 2.26E-03 43.5 

. I 



.. 
VAA / VMS Nucl id e Identificat ion Re pcrt V2.5 Generated 21-MAR-1990 09:04 :03 

Confi Quration 
Analqses bq 
~aruple t itl,~ 
f),;.pJsi t.ion Dat,;. 
Sat,p le d;;te 
G«r.i ple ID 
Saa1pl 1:: tHP>?. 
De t,~c tor n arui:: 
Elapsed livi:: time: 
Energ 1..1 tolerance : 
Errors propagated: 
F.fficienc:1..1 tu pe 
Abundanci: l imit 

DUE0:[USERJT8233.CNF : 2 
PEAK Vl6.0. PEAKEFF V2.2 . ENBACK Vl.3,NID/DEP V2. 2 
18233 SST 111-90 ~o- 0 301-/J ·'.J... 
19-hAR-1990 00:00:00 D~position Period: 
19-MAR-199~ 00:00 :00 Acquisit ion date : 
T8233 SST 111-90 Sample quantit4 
10 nL IN SCV Sample ~eornetr4 
TRACK Detector geornetr~: 
0 01:40:00.00 f.lapsed real time: 

1.00 Half l ife ratio 
No 
EA!p irical 

75 . 00 

Systematic Error 
Effic iencies at 

17-NOV-1B58 
19-MAR-1990 13:53:59 
2.34510E-02 G 
T2SCV 
T2SCV 
0 01:40:30.47 

8.00 
0.00 7. 

Peak Energ4 

0.57. 

Nucl ide Line Act ivitu Report 

rfoclide Type: fi ss icn 
Uncorrected Decay Corr 

i~uc l i de uCi/G uCi/G 
~ . ~ 

"' ...~. . 
136.47 ------ 2.545£+00 ------ LiM Not Found ------

CS-137 32.05 ------ 6.02 6.196E-01 ------ Line Not- Found ------
661.66 38622$' 8::i.2\H: 5.621£-01 1.549E+IH 1.549E+.01 0.16 

EU-154 42.75 ------ 20.56 1.373E+00 ------ Line Not Found ------
123.07 40 • .;:: 2.6'13E+00 1.509E-02 1.509£-02 26.14 
247.93 ------ 6.84 1. 549E+00 ------ Line Not Found ------
723.3~ 71 19. i 8 5.154E-01 1.332E-02 1.332E-02 30.89 
87 3.20 49 12.09 4.3l2E-01 1. 796E-02 1.796E-02 25.30 
996.30 49 11). 3'i 3.816E-01 2.390£-02 2.390E-02 26.12 

1004.7S 74 17.~0 3. 788E-01 2.089E-02 2.089E-02 16.44 
1274.51 72 34.40* 3.052E-01 1.332E-02 1. 332E-02 14.01 

AM-241 59.54 494 35.9~;* 2.301E+00 1.148E-02 1. 148E-02 42. 2$1 

Nucli di: Type: ;ictivation 

D04-069 

.. --1 



" 
• 1,1AXi'JMS f'>:: al, Si::arch Report Vl. 7 Gi:n2r-ati:d 21-nM:-1990 09:03:54 

Con f : gurat ion 
Anall!Si::s bu 
·3,rnir, le t. i t 11: 
)er o·;ition Oat.;: 
S ai:ip 11: dat~ 
S,uap l,:,: ID 
:3 .; r»p li: t~p.;: 
Detector na ma 
Elapsed li ve ti me : 
3trlrt en>::rQu 
S.::r;·s it iv i t y 
Critica l level 

Pk It £ni: rQ L! 

1 (1 35.24 
2 ;, 41.18:t: 
3 0 46 .5 7* 
4 0 59.07 
:S \: 1,:::: . 33,, 
6 _ 137.i2 
7 2 15'1.7S 
:3 2 196. lo 

~j "1 .7 :: • 0 ~ 

J 0 J d 1 . :'i.- * 
11 0 :~~ .3 1:-;,: 
i2 V °?/i.2::.f 
13 . 0 87 . l* 
l ~ 0 -r , ? 
15 ~ ·?9,! . . 5i 
j,5 0 100 4. 72 
17 0 1173.6 0:+: 
18 0 127 4.42 
19 6 1333.01* 
20 \) 1409 . 43:t: 

DUB0:[USERJT 823 3.CNF:2 
PEAK V16.0 . ENB ACK Vl .3 
T823~ SS T 111-90 
19-MAR-199e 00:00:00 
19-MAR-1990 00:00:00 
T8233 SST 111-90 

Depo~ ition Period: 
Acquis ition dat~: 
S11 mpl-=: quantity 
Sample g,1ometry 
Det,:,:clor georuetr4: 

17-NOV-1858 00 : 00:00 
19-MAR-1990 13:53:59 
2.34510£-02 G 

10 ML IN SCV T2SCV 
TRACfC T2SCV 
0 i)l:40:0(1.00 Elapsed real time: 0 01:40:30.47 0.57. 

3074.55 

No 

14. 76 
S.00 

End i:ni:ro4 
Gauss i ati . .. 10.00 

Area Bk and FWHM Channel Left Pw Cts/S1:c %Err Fi t 

1.3239 
617 
521 
494 
855 
3.,9 
11? 
549 
i' 8 

10.:: :i U 
'W ·.J u .:. .. 

··1 I ~ 

43 

.., 

~ 
I} 

74 
12 
73 

3 
29 

3930 7 3.36 47.32 44 9 2.21£+00 3.1 
172 02 1.51 55.23 54 6 1.03E-01 33.9 
15049 1. 17 62.42 61 5 8.68£-02 35.4 
1715 9 1.91 79.10 77 6 8.23£-02 42.3 
19765 2.1 2 163.49 161 6 1.43E-01 26.1 
~~666 4.31 250.96 243 30 8.91£-01 9.9 B.14E+00 
t~a~c ~.J1 256.08 243 30 6.86E-01 14.5 
8284 4 5. 27 ~6 1. 96 243 30 7.58( - 01 15.8 
172 33 2.81 63 0.71 628 6 l. 28E-&1 27.2 

3685 1. P.9 882.45 875 14 6.44£+01 0. 2 
7; 2.3~ 964 .81 958 14 1.19£-02 30.9 
35 0.90 103~.43 1035 12 7.12£-03 32.5 
:2 1 .99 1164.52 11 60 9 8.12£-03 25.3 
13 ~.15 1236.23 123 1 15 5.04£-03 35.2 
28 1.69 13~8 . 94 1325 10 8.18£-03 26.1 
20 1.5~ 1339 .37 1335 11 t.2 JE-02 16.4 
11 2.16 156 ~. 90 1560 10 1.95E-03 66.9 
6 1. 85 1699.22 1694 10 1. 21£-02 14.0 
6 1.89 1777.27 1772 9 5.17£-04195 .8 
o 2. 39 1879.06 1872 16 4.76£-03 20.0 

D04- 070 



ro~i-H1u reah ~~arcn ~~pori 
S~mp l E ID : T8233 SST 111-90 

rdljt: • ~ 

Acquisit ion date 19-MAR - 1990 13:53:59 

It Ener 94 ~rea B~gnd fWHM ChannEl Left P~ ¼Err Fit Nuclidi::s 

l1 

0 
\iJ 

0 
0 

0 
~) 

1·~ 

~ 
~ 

., 
0 
0 
(: 

0 
ij 

~c: ,, ... 
i!i\J • .. 1-

41. 18"' 
46.57i 
59.07 

122 .33:0: 

1 .. -, '·, 
~ . • 7 

t •J 1. ·_:· 
1 ·? .: • 1.: 
~: -2. :.j 
.~.~1. 52i 
: 23,3~,: 
77·?. 28:': 
873.14:0: 
~-.::,: . ~ 

1·? ~. 1 
1d\.1; , 
11 7:i . 60 i 
1274 . 42 
1333.01:+: 
1.;09,43;.; 

j3239 
617 
~21 
-;94 
855 

534'1 
~117 
i.t S~i 
~ .:.s 

28:: '7 

1 
: -i ,.., 
! ,- . 

'1; 

30 
; =1 

73 
~ 

j 

29 

3'7307 
172~2 
15049 
L'l:i9 
1 q, ' C' 

, I OJ 

55666 
64 890 
·::...: t:; ~ 

172~-~ 
36 .::t; 

7 7~ 
·..J•-..JU 

1.51 
1. j 7 
1. 91 
2.02 

.31 

.31 
': .l 

• ~ I 

L, ~ 
<1 1..' !. 

l ~ ~-
., 

ii 7. 32. 
:S5.23 
t,2 . 4:: 
7 .1 

16 • 4 

50. '16 
56.08 
,£1. 96 

. '. ' 1 
.:,; : i,;.-·-· I., .,J 

?c,4. d 

44 
S4 
61 
77 

161 

43 
43 
43 
'iQ 
.:. \..• 

9 3.1 
6 33.9 
5 35.4 
6 42.3 
6 26.1 

30 9.9 8.14E+00 
30 14.5 
30 15.8 

6 27.2 
14 0.2 
1, 30.~' 

:, ( ; t ~ I~~ 1 ;) 3 9 I ; ! 3 

i' 
5 

1 .3 1., ·1 ~. C: 
... ._; ... ~ ..J 

i 1:.i: 
J.. 

3 5. 15 
8 1. h·? 

'~ i .:· -~ 
! a --• -

··. L 
·J 

, 

6 1. 89 
0 2.39 

11 .:.2 
L2 • ..:3 
13 . 94 
l3 .; 7 ,b7 
1 .:.~ t ; t .. ,7-

1777. ~ 
18 :1 9.0 

lU-0 
1231 
1325 
1335 
1 ~. ~ (1 

l ~ .:, 
1 72 
1 72 

9 25.3 
15 35.2 
10 26 .1 
11 16.4 
10 t b. 1· 
!~: i4s 0 

•~• 1 •, ~ • I~ 

lC, ~0 . (~ 

D04-071 

Arl-241 
CO-57 
EU-154 

CS-1 7 
tU- l 4 

l:U-154 

EU- 154 
EU-1 54 
CU-60 
EU-154 
cc-! ;) 



rd 4~ • .; ~UL~aru Ot NUCLIO@ H(t1v1,u 
Sam pl& ID : T8233 SST 111-90 Acquisiti on date 19 -MAR-1990 13:53:59 

Tot al number of l ines in spectrum 20 
Number of un ident i f ied l ines 6 
Number of l·i nes tentati velu identifi~d bu NID 14 . . 70.00¼ 

liucli di:: Tl,Jpe: fis ·5ion 

Unco rrecte d Decal! Corr Deca4 Corr 1-Sigma · 
Nuc l i de Hl ife C•ec au uCi/G uCi/G 1-Sigriia Error 
ea -.. .:71.770 Lefl:.: 7.C96E 03 7 .107[ 03 1. 850[ 03 J, 

CS-137 3~¼. (,0 '( 1.000 1.549E+01 1.54S'£+01 0.003E+01 
EU-154 8, 59Y l • 000 1.332E-02 1.332E-02 0.187E-02 

~~~~~r Fl aJ/~11: 
0.16 1,r 

14.01 
Al'l-241 43~.20 Y 1. 000 1.148E-02 1.148£-02 0.486E-02 42.29 

--------- ---------
Total Act i Vi t~ . 1.552E+01 1.552E+01 . 

Nuclide htpe . activation . 
Uncorrected Decau Corr Deca4 Corr l-Sig1a 

Nuclid& Hl ife Decay uC i/G uC i/ G 1-Sigma Error ¼Error Flags 
-f&-6~0----s~.-2-rt--l-1-.a~0H01-~:~.c~·3~~~E~0~~---+2~.a~:~.s~c--;,,0~---+3-.9~s~4~E-a~•~' -Tl~ts~.~sr.-4 

Tota l ~ctiv it4 2.034E-04 2.0J5E-04 

Grand Total Acti vi ty: 1.552E+01 1.552E+01 

Flaqs: "K" = K21.lliM not found: "M" = Manualt1,1 accepted; "E" = rlanually ed ited 

D04-07~ 



VAX / VMS Nuclide Identification Report V2.5 Generated 21-MAR-1990 07:29 : 39 

Gorif i qur at ion 
Analoses ht! 
S.:irn pl~ t, itle 
O,;,po5ition Date 
S~mpl.:-! d.:ite 
Sample JO 

DUB0:[USERJT8239.CNF : 1 
PEAK V16.0 . PEAKEFF V2.2 . ENBACK Vl.3 . NID / nEP V2.2 
T8239 SST 112-90 SYSTEM BLI{ OJo -0 3a ' - )1 ~ 
20 - MAR-1990 00:00i00 Deposition Per iod: 17-NOV-1858 
20-MAR-1990 00:00:00 Acquisition date : 20-MAR-1990 
T8239 SST 112-90 Sample auantitu 2.34770(-02 
10 ML IN SCV Sample oeometru T2SCV 
TRACK Detecto~ QeoMelru: T2SCU 

00:00:00 
16:12:10 
G 

Sample type 
Detector nilme 
Elaps~d live time : 0 15:00:00.00 Elapsed real time: 0 15:00:04.09 0.0~ 
Energ~ tolerance : 1.00 Half life ratio 8.00 
Errors propanatert: 
EH i c i enct! tupe 
Abunrl ,mc~ limit 

No 
Empir iol 

75.00 

Nucl ide l ine Activitu Report 

Nuclide T1Jpe: activation 

Nuc l i rte Ener 0u Area 
NA -2: ~ J 1. 00 107 

1274.53 68 
C0-60 1173.24 302 

1332.50 300 

~1uc 1 i d~ T1_1p e: nc1tural 

N1;c 1 i rle Eneroy Ar~a 
K-40 1460.83 144 

Nuc t •i de Tqpe: fission 

Nuclirlo: £ner-~4 Are.:i 
NB-95 7ti5.79 586 
CS- 13 1i ~63.2 1, ------

569.~2 ------
ll04.71 228 
795.87 179 
801. 95 ------

CS-137 32.05 ------
661. 66 9656 

%Abn 
180.00 
99.94'1: 
99.90 
99,98* 

7.Abn 
10.67:t 

7.A bn 
99.79:t 
8.38 

15.40 
97.60* 
85.40 
8.73 
6.02 

85.20* 

Systematic Error 0.00 i. 
Efficiencies at Peak Eneray 

UncorrHhd Dec a1.i Corr 
i.Eff IJ( i /G lJCi/G 

7.282E-01 1. 73~E-04 1. 736E-04 
3.052E-01 4.780E-04 4. 784(-04 
3.289E-01 1.957E-03 1. 957E-03 
2.930E-01 2.185E-03 2.186E-03 

UnCC1rrecterl Dec a1.i Corr 
i.Eff 1..1C i / G uC i/G 

2.693E-01 1.066E-02 1. 066E-02 

Uncorrected Dec au Corr 
1.E ff uCi/G uCi/G 

4.879E-01 2.566E-03 2. 617E-03 
6.598E-01 ------ Lin>:: llot Found 
6.527E-01 ------ Line Not Found 
6,146E-01 8. 101£-04 8.109£-04 
4.707E-01 9,467E-04 9,476E-04 
4,670E-01 ------ Li t1>:: Not Found 
6.196E- 01 ------ Line Not Found 
5.621E-01 4.299E-02 4.299E-02 

D04~073 

1-Siqma 
i.Error 
66 . 94 
25.82 
9. 60 
8. 49 

1-Sigma 
i.Error 
14.07 

l-Si9ma 
¼Error 
7.04 

------
------
18.69 
17.10 

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

1.25 



V~X /V MS Pectk Search Reoort Ul.7 Gener~ted 21-MAR-1990 37:~a::a 

r:cnf i Cl.ff at ion 
An ct l wse s bt.J 
S,rn[)le t iU e 
Di:oo s i t.i on Date 
Sample d,,te 
S<"!mpl,;:, ID 
S,=imp l~ tqpe 
D~t.ector name 
Elap se d live time: 
Stctrt enerqu 
Sensitivit1=1 
Critical level 

Pk Jt EnerQ1.J 

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

10 0 
11 0 
12 0 
13 ~ 
14 0 
15 0 

34.62 
72 . 78* 
74.88* 
85.4 3:o: 
92 .53* 

133 .28 
511.26* 
60 4.53 
661.6f};t, 
765.89 
71·~.39 

l.173.40:<? 
t 27 4.4i; 
J.332. 84:t 
1461.34 

OUB0:[USERJT8239.CNF !1 
PEAK V1 6.0 . ENBACK V1.3 
T6239 SST 112-90 SYSTEM BLK 
20-MAR-1990 00:00:00 Depos i tion Per iod: 
20-MAR-1990 00:00:00 Acqu is l tion date : 
T8239 SST 112-90 Sample quant i t4 : 

17-NOV-1858 00:00:00 
:0-MAR-1990 16 : 12: 10 
2.3477~)E-02 G 

10 ML IN SCV Sanple aeometry : 
TRACK Detector geometr~: 

T2SCV 
T2SCV 

0 15:00:00.00 Elapsed real t im e: 
14.76 End enerq4 

0 15:00:04.09 0. 07. 
3074.55 

5.00 Gaussian 10.00 
No 

Area 8kgnd FWHM Ghannel Left Pw Cts / Sec %Err Fit 

190 
5.; 
17 

223 
9 

267 
107 
228 

965 ,~ 
586 
179 
302 

68 
300 
144 

2273 . 1.45 46,49 
1431 1.49 97. 38 
2034 1.49 100.19 
3406 3.60 114. 27 
1981 2.45 123 .73 
2800 1.67 178.08 

919 2.99 682.14 
443 1. 72 806.48 
470 1.89 882.57 
211 1.88 1021.58 
171 1.78 1060.90 

95 1.88 1564 . 63 
47 1.96 1699.19 
54 2.04 1777.04 
40 2.66 1948.2~ 

44 5 3.52E-03 37.6 
95 10 9.96E-04117.7 1.32E+00 
95 10 3.21E-04481.7 

110 10 4.14E-03 52.1 
121 6 1.61E-04945.6 
175 7 4.?4E-03 33.3 
678 11 1.98E-03 66.9 
802 9 4.22E-03 18.7 
876 12 1. 79 E-01 1,3 

1015 14 1.09E-02 7. 0 
1055 11 3.31E-03 17.1 
1559 13 5.58E-03 9.6 
1692 · 15 t.2 7E-03 25.8 
17 73 12 5.56E-03 8.5 
1943 15 2.66E-03 14.1 

004:...074 



. 
. f ~; l -NID Peak Search Re port P 1oe : 3 
3l ~rle rr : T82 39 SST 11:-90 Acqu isit ion date : 20-MAR- 1990 16: 12: 10 

H Enerou Area e,kgnd FWHM Channel Left. h1 i:E )• r Fi t Nuclides 

0 34.62 .1 90 ~273 1.45 46.49 44 C' 7~ L 
J w / . u 

4 i2,,78~ 54 1431 1.49 97.38 95 10117.7 1.32E+0e 
4 74.88* 17 2034 1.49 100.19 95 10481 . 7 
~ 85.43:.; 223 3406 :S. 60 114. 27 110 10 52.1 
i Q ·") ~~. ,:) l. 981 2.45 123.73 121 6945.6 , ,:.. • ,.;J .. , 
0 133.28 267 2801) 1.67 178.08 175 7 33 . 3 
0 511.26* l 07 919 2.99 682.14 678 11 66.9 NA-22 
0 oe4.53 228 443 1. 72 806.48 802 9 18.7 CS-134 
0 661.t-.0:o: 9656 47'3 1.89 882.57 876 12 1.3 CS-137 
0 765.89 586 211 1.88 1021.58 1015 14 l.O NB-95 
0 795.39 179 '71 1.78 1060.90 l1~55 11 17 . 1 CS-134 
0 1173.40~ 302 95 1.88 1564.63 1559 13 9,6 C0-60 
J 1274.4(} 68 47 1.% 1699.19 1692 15 25 . 8 NA-22 
0 1332.84:.: 300 54 2.04 1777.04 1773 1 ") .:. 8.5 C0-60 
0 .1.4,51.34 144 40 2.(.,6 1948.20 1943 15 14.1 f(-4 (} 

D04-075 



0 

F'aoe 2 R~1maru of Nuclide Art,vitu 
S3mple ·10 : T8239 SST 112- ~0 Acquisition date 20-MAR - 1990 16 : 12 : 1~ 

Total number of lines in spectrum 15 
Humber of unidentified lines 1 
Number of lines tentativelu identified bu NID 14 93.33¼ 

Nuclide Tyne : activation 

Uncorrected Decay Corr Decau Corr 1-Siqma 
N1icl i de Hlife DecarJ uCi/G uCi/G 1-Siqnia Error i.Error Flags 
N~--~~;;;',:Co;-'00"!"1'-71:-:.13'~i0fi--z;4i;.1"7~881HE~0-44-~4-.,:;..78-84~~;...4~-4-4_--1,1~23~5~-~;...-~~-4-4-~2~5~,83-:2;--_:..._~ 
CO-60 5.2 7Y 1.000 2.lB~E-03 2.186E-03 0.186E-03 8.49 c . ~ 

l'._"' 

Total Activit1J 

Nuclide Ture : natur~l 

2.663E-03 

Uncorrected 
Nuclide Hlife Decau uCi/G 
K-40 +. 2~ 109·: 1. 000 1. 066E-02 

Total Activity 1,066E-02 

Nucl ide Type : fission 

Nuc1irli: 
¥ll--9:=: 
CS-134 
CS-13 7 

Hl if e 
3~.178 
2.06Y 

30.0~Y 

Uncorrected 
Decay uCi/G 
1.020 2.566[ 03 
1. 001 8 .101E-04 
1.000 4.299E-02 

Total Activity 4.636E-02 

Granrl Tot~l Act ivity: 5.969E-02 

2.664E-03 

Decau Corr 
uCi/G 

1.006E-•12 

1. 066E-02 

Decaq Corr 
uCi/G 

2.617[ 03 
8.109E-04 
4.299£-02 

4.642E-02 

5.974E-02 

Decau Corr 
1-Si qr,,a Erro r 

~>.15e.,E e.2 

Dec HI Corr 
1-Siqm,1 Error 

.~ .1G4E e3 
1.51.SE-04 
0.054E-02 

1-Sionia 
i;Error Flaqs 
H. 137 

1-Siqma 
i.Error 

7.04 
18.69 

1.25 

Fl~a s: "f('' = f(e4liM not found: "M" = Manu~llu accepted : "E" = Manuall4 edited 

D04- 076 



., 

• VAX/VMS P~ak s~a r ch R~ pcrt Vl. 7 Gi::nerated 20-~AR - 1990 10:39:27 

Conf i 01,,.;r at inn 
,.;na l :.!s"'; b:-i 
;:.;mpli:: t i ll~ 
D~ !10s it ion [).;te 
S 3 r,: p l e d ,, t e 
3,uJ ple ID 
5 -,n.~, le tw~ i: 
De tector narue 
El ~ r:. ·= ~ j l i .,.. €: t i :u ~: 
~ta rt ;:n~rou 
SetEit i vitu 
rriti, -31 lo:- •,-:1 

Pk rt Er.i::rql! 

·1 

' ; ~ 

• · I 
~ v 
't ;; 

: 0 
~ 

7 e 
8 ~' 
~ ~ 

10 0 
11 0 
12 (1 

13 J 
14 0 
15 ~ 
16 0 
17 ,3 

.: 1. 8 
35.8 
., 1. 3 f 

• ·: .. 70~ 
~-1 C: ~. 
1:, I:' ; , . 
·~ - • ""! • ..,. 

. --
l '02. 40 
1~2.53:t: 
133.00 
66 . 53i 
' ,~ iQ 
t, 1 • I I 

72 . ·i8 t 
766 .31 
77'i.28.:t: 
.795.32 
873.0a" 

18 0 963.70:.: 
19 0 . '195, 71 
20 a 1004.82* 
21 0 1173.7H 
22 0 1274.39 
22 ~ 1332.64* 
24 0 14~;8. 25 

DUBO~[USERJT8235.CNF:1 
PFAK V16.0 . ENBACK Vl.3 
T8135 SS T 11 3- 90 190-0J04-A-l 110B-C9- 5T FUSION) 
20 -MAR-1990 00:00:00 Depos i tion Period: 17-NOV-1858 00:00:00 
20-MAR-1990 00:00:00 Acquisition date : 20-MnR-1990 08:58:02 
T8235 SST 113-90 Saruple quantit4 2. 24930E-02 G 
10 ML IN SCV Sample qeometry : T2SCV 
TRACK Detector georuetry: T2SCV 
0 01:40:00.00 Elapsed real ti~e: 0 01:40:22 . 70 0. 4¼ 

14.76 Enct ~nerg4 : 3074.55 
5.C0 Gauss i an : 10.00 

Ne 

Area Bkqnd FUH~ Channel Le ft P~ Cts/Sec ¼Err Fit 

I C- r.,~ 
0..J.J 

1131 
41 5 

28~ 5 
111.:· 0 
112 4 
1(:~<,t. 
12E6 ~_; 

l.70 
3.39 

42. 85 
48 .10 
~5.43 
t . .2. 60 

42 11 l.09E+00 
42 11 1.89E+~0 

1.2 3.75E+02 
3.0 

8 7 
~~ 0 
•• , I 

4 0 
.-} •J 

}.38 
~ - : -.-
~. •,.:. :1 

1 68 
78 

286 82 
28 

115 
40 
:58 
4:, 
63 
19 
.~ 5 
C' . 
.JO 

39 
107 

16 
26 

l ... ; :.8 
l ,j 7 

1 Ot 

, <J . . , 

1. 6 
. ., 
1. L,~ 

1. 'i i: 
1. 13 
~ . ~~ ~ 
' . ~ 

. I,, • ., j 

~}'7·.3~i 
114. :·::-
' ·1 . - . 
1-, 
~ . 

1 ti • 
1 474 1. Sl 177.71 

932 1.89 882.47 
40 1.57 929.47 
41 1.42 964.39 
47 2.07 1022.14 
50 2.78 1039.43 
21 1. 30 1060 . 8i) 
18 2.,)9 1164.44 
31 1.83 1285.22 

't 2.02 1127.87 
14 2.i?~ 1340.01 
'i .-, 7c, 

~ • ,.,I\J 

17 1.77 
7 2 .15 

11 :'..43 

1565.04 
1699.17 
1776.77 
1877.49 

54 5 1.43E-01 
61 5 8,82E-02 
78 :5 6.t.?E-02 

113 6 4 • 8 0 E-0 2 
128 6 1.23E-01 
136 '5. :a:E-i} 
161 1-. 5E-0 
176 7. 6E-0 

18.6 
30.1 
38.8 
.~, 2. 15 
24.6 
~8. ;) 
18.8 
35.2 

875 14 4.77E+01 C.2 
927 7 4.62E-03 45.6 
959 11 1.91E-02 16.0 

10rB 11 6.64E-03 40 . 5 
1034 15 9.69E-03 33.0 
1058 8 7.52E-03 24.1 
1160 10 1.05E-02 19.7 
1282 9 3. 20E-03 56.3 
1311 15 l.08E-02 20.7 
1336 10 9,39E-03 21.8 
1560 14 6:44E-e3 32.0 
1693 11 1.78E-02 11.1 
1770 12 2.69£-03 39.0 
1871 12 4.41E-03 28 . 0 

D04.;,_077 



F c;i.-lHO F'o:: ak So::4rch F,eport F'aae . 4 . 
--Jn:~l"" ID : T8235 SST 1°13-90 Acq uisition dat.: . 2~-MAR-19'10 08:58:02 . 

It Enerryu Area e.k~nd FWHM Channel Left F'w %Err Fit Nuclides 

.., 
31. 89 6557 4165 1.70 42.85 42 11 1.2 3.75E+02 CS-137 I .., 35.83 11315 28~05 3.19 48.10 42 11 3.0 CE-144 I 

0 41.32:1: 857 11080 1.79 55.43 54 .,. 18.6 CE-144 .; 

GD-153 
0 46.70* 529 11284 1.76 62.60 61 5 30.1 GD-153 
0 59.26 400 10546 1.43 79.35 78 .,. ,, 38.8 Af'l-241 
0 8~.44;; 288 12865 1.90 114.27 113 6 6~. ,, 
0 n .22 738 12928 1.l3 129.99 128 6 24.6 GD-153 
0 102.40 333 11307 1.33 136.90 136 .,. 48.0 GD-153 .; 

0 122.53* 1168 17006 1.43 163.74 161 ., 18.8 C0-57 I 

EU-154 
0 1J3. 00 478 12474 1. 51 177 . 71 176 c- 35.2 CE-144 ... , 
0 661.531: 286282 2932 1.89 882.47 875 14 ~3.2 CS-137 
0 696.79 28 40 1.57 929 . 47 n7 7 45.6 
0 722.98* 115 41 1.42 9.54.39 959 11 1t.. 0 EU-154 
0 766.31 , 40 47 2.07 1022 . 14 1018 11 40.5 t-le,-95 
0 779.281: 58 50 2.78 1039.43 1034 15 33.0 
0 795.32 45 21 1.30 1060.80 1058 8 24.l 
0 873.08* 63 18 2.09 1164.44 1160 10 19.7 EU-154 
0 963.70* 19 31 1.83 1285.22 1282 9 56.3 
0 995.71 65 4 2.02 1327.87 1321 15 20.7 EU-154 
0 1004.82:<: 56 14 2.00 1340.01 1336 1 () 21.8 EU-154 
0 1173.71* 70 .... , 9 2.35 1565.04 1560 14 32.0 C0-60 
0 12 74.39 107 17 1. 77 1699.17 1693 11 11.1 EU-154 
0 J.332.64* 16 7 2.15 1776.77 1770 12 39.0 C0-60 
0 1408.25 ,., , 

.:..0 11 2.43 1877.49 1871 12 28 . 0 

D04-078 



su~m~ry cf Nucl i d~ Act ivitu 
Sd~D l~ ID ; 18235 SST 113-90 

f d :1l n~;r·h ~' o+ lines in spectrum 
·11.i ':1~ .:=: r :··f Jr; , d ~,1 f_.1 f i ,~d 1. i ne; 

F' ao~ 3 
Acquisit ion date 20-MAR-1990 ~8 :58:02 

24 ., 
.:. 

r·!i_n ,:•i:;·· of l i t~~~ t,:nt.:itiv~:l u i.de'd. if ie d by NID 91.674 

ti :.Jc l i ~ ~ r 1.1 ::- ~ : f' i ~ s i on 

U11corr~ct.ed 
H life 

C -, c ~ - ., I ... , -p 
\.., •,J ._1 .' • • • J. ~ , ' 1,1 

.-~~.?~S 
r:~-D7 30.00Y 1.000 1.197EHH 

t. :)(l l ., • 338E-02 
:" !f .. 4 e- :. l . ~(,~ ;~. $)351: -01 
AM-241 j • . • !°" . C • t. :: ~. E - (l ~ 

Total Activ itu: 1. 205 E+ 0l 

Nu clide Tur e activation 

NLic 1ide 
r.0-60 

Hl i fe 
5.27Y 

Oeu11 
1.000 

Unr.orrect.~d 
uC i/G 

1. 104E-03 

lo r. ~l Activ itq : 1,104E-03 

Nucli de Tupe ; ACTIVATION 

Unco rred':!d 
Nuclide Hl i fe Oecau uC i/G 
GD-153 241.600 1,001 1. 866E-02 

---------
Totrll Activitu. 1.866E-02 

Grand To tal Activity 1.207E+01 

Decau Corr 

, a « .,.c r, ~ 
L • , ... "• ·- ,.. . ~ 

1. -~-S3E ~3 
1.1 '?7E•"l. 
3.342E-::: 
;::: , c•36 E-02 

Deca1~ Corr 
IJC i / G 

1.104E-03 

l, 104E-03 

Dec 31) Corr 
uCi / G 

1.868E-02 
--- ------
1.868E-02 

1.207E+01 

Ci::c au Cor·r 

:l 1 ·"' l C l ~, 

0. 0,.1::E+:'>1 
1 • t' ~ !: - (· '; 
0 .2 25E-02 
.3.747E-03 

D~i: -~1.: .- . .. ·-

1-S i ar;i~ Err:: · 
0,430E-0 3 

Di::c aq Corr 
1-S iqma El'riJr 

0 . 4,60E-02 

1-Si~ma 
i: Error 

I ,, C C" 

0.19 
35.21 
11. (,15 
38.76 

) . ·:· ; ! ,,· l 

, , I , • , - • . • 

38.98 

1-Signia 
%Er ror 
24. 613 

r 1 • r • 
•. ,t J .: 

Fl aos 

Fl a ~ ~ : 11 f ~ 11 = K ':! u, l i n e no t, f o u n ct : 11 M 11 = M an u a ll u a c c e p t e d : " E " = M ,mu a l l y e d i t e d 

D04:_079 



Nuc l ide Line Activitu Report (continued) PaQe 2 
S3mple ID: T823S SSt 113-90 Acquisition date 20-MAR-1990 08:58 : 02 

Nucli de Tupe: ACTIVATION 

Nuc l i de En~rau 
)03.18 

Are" 
333 

Uncorrected Decau. Corr 
i.Abn i.Eff uCi/G uCi/G 

19.60 2.850E+00 1 .193E-02 1.194E-02 

D04- 080 

1-Sigma 
i.Error 
47.99 



~At.V MS !luclide Identif ication Report V2.5 Generated 20-MAR - 1970 10 :39 :39 

Cc. nf ir, uration 
~ n a l u s i:: 5 b ') 
3.:'mple t.it1e 
Depos it.ion Dat,i?. 
Gamnle dat.e 
S . .:imple ID 
s,~nir le t.qpe 
Di:ti::ctor nam~ 
Elapsed li1e time: 
Enerou toli::rance : 
Errors proraQated: 
Effic iencµ tupe : 
Ab1.mdance limit 

DUB0:[USERJT8235.CNF:1 
F· E A f( V 1,6 • 0 • PE Af ( E F F V 2 • 2 • E t-lE: AC f: 1•1 1. 3 . I/ ID / D E P V: • 2 
T8235 SST 113-90 (9 0-03 04 -A-1 110B-C9-~T FUSION) 
20-MAR-1990 ~0:00:00 Deposition Period: 17-HOV-1858 00:00:00 
20-MAR-1990 00 :00:00 Acquisition date : 10 -MA R-1990 08:58:02 
T8235 SST 113-90 Sampl~ quantity 2.24930E-02 G 
10 Ml. IN SCV Sample qeometru T2SC'J 
TRACK Detector qeonietrµ: T2SCV 
0 01:40:00.00 Elapsed real time: 0 01:40:22 . 70 0.4% 

1.00 Half life ratio 8.00 
No 
Empirical 

75.00 

Sustemat ic Error 0.00 ¼ 
Efficiencies at Pi~k Energy 

Nuclide Line Act ivity Report 

N1_1c l i d2 Ttrp e : f ission 
Uncorr1::ded Oec ~'-! Corr 1-Sigma 

tluc l i de Enerqq Ari::a i.Ahn i.Eff 1.1C i ./G tiC i / G i:Error 
-efJ - 57· 

,., 
~ --~. OJ •.J • I,.; 

/£{ 
.Y:11() 

I !..• '.., --:~:: /~,di ~t:-. 
CS- 137 32.05 65~7 6.02 6.093E-01 3. 58 i)E +00 3.580E+00 1.20 

66l.66 286282 85.20* 5.621E-01 1.197E+01 1.197E+01 (). 19 
CE-144 35.88 11315 6. 77 8.795E-01 3.806E+00 3. 8t)9E +00 3.04 

40. 72 857 1.24 1.273E+0~1 1. 087E+00 1. 088E +00 18.56 
80.10 ------ 1.13 2,818EH)O ------ Line Not Found ------

133.~4 478 11. J 0:o: 2. 582E +01) 3. 338E-(;2 3.342E-02 35.21 
F.U-15'1 42.75 ------ ·::r0.!'i6 1.373E+00 - ----.- Li ni:: Not, Found ------

J.23.07 40.42 2.691 E+00 2.151E-02 2.152E-02 18.75 
247.93 6.84 1. 549E +00 ------ Line Not F 011n d ------
723. 30 ll 5 19.98 5.156E-01 2.228E-0? 2.228E-02 16.03 
873.20 63 12.09 4.312£-01 2.429E-02 2.430E-02 19.67 
996.30 65 10.34 3.819E-01 3.297E-:02 ~.298E-02 20. 72 

1004.76 56 17,90 3.787E-01 1. 6.S5E-02 1.665E-02 21.75 
1274.51 1e7 34.40* 3.052E-01 2.035E-02 2.036£-02 11. 05 

Al'i- 241 5'?. 54 400 35.90* 2.309 E+ 00 9.666E - 03 9.666E-03 38.76 

H:.icl i di:: Tt.lPe: act ivation 
Uncorrect.ed Dec au Corr 1-Sigma 

N1.,1cl i de Enerow Are~ i.Abn ~~Eff uC i/G tiC i / G i.Error 
CO-6~) 1173. 24 39 99.90 3. 288E-01 2.357E-03 2.357E-03 32.01 

1:332 .50 16 99.98:': 2.930E-01 1.104£-03 1. Hl4E-~3 38.98 

N1.1c 1 i di: T1_:p e: Al-:TI 1JATION 
Uncorrecterl Dec a,J Corr !-Sigma 

Nuclide En1:rou Area 7.A b t1 i.Eff uCi / G tiC i / G i:Error 
GD-153 41.31 857 96.50 1. 273E +00 1. 397E-~2 1.398E-02 18.56 

47.00 529 18 .10 · 1.639E+00 3. 572E-0·2 3.576E-02 30.10 
48.50 ------ 5.47 1.752E+00 ------ Line Not Found ------
97 . ~3 738 27"'60* 2.870E+00 1. 8,~6E-02 1.868E-02 24.60 

D04:_081. 



.. 
" VAX/ VMS Peak Se arch Report Vt . 7 G@narate d 20-MAR-1990 12:42 : 03 

Cc nf i gu r at ion 
ina l wses bq 
1ampl>': t itle 
Do?-pos i t ion Data 
S a ,1 fl l "! d ate 
S.ui p l~ ID 
Sam ple type 
D,;. te ct or name 
El aose d l ive t i~e: 
Sta r t en8rg4 
Sens it ivit1J 
Cri t ical level 

Pk It En;.:r~4 

l 11 
: 0 
3 (1 

4 i 
S 0 
6 0 
7 0 
a a 

35.34 
41. 10* 
47.00* 
73. 98:.: 
85.83* 
97.1 4 

102. 94 
122. 3H: 
18 7.63 
191. 76 
661.54* 
723.11 :.: 
779 .35:.: 
867.69* 
873.34* 
963. 9\h 
9%.83 

1001; . 78* 
1086.68:t 

9 2 
10 2 
11 0 
12 0 
13 0 
14 0 
1-5 0 
16 0 
17 0 
18 0 
19 0 
20 0 1112.82* 
:! 1 0 1274.43 
22 0 1407.93 

DUB0:[USERJ T8236 . CNF : 1 
PEA~ V16.0 . ENBACK Vt. 3 
T8 236 SST 114-90 (90-0304-A-2 110B-C9-57) 
20-MAR-1990 00: 00:00 D~posit ion Period: 17-NOV-1858 00:00:00 
20 -MAR-19 90 00:00 : 00 Acquisit ion date : 20 - MAR-1990 10:41 : 23 
T8236 SST 114-90 Sample quantit4 : 2.25210E-02 G 
10 ML IN SCV Sample geometry : T2SCV 
TRACK Detector geowetr4: T2SCV 
0 01:40: 00.00 Elapsed real time: 0 01:40:22 . 63 0.4 7. 

14 .76 En d energy 3074.55 
5. 00 Ga uss i an 10 . 00 

No 

Area ekn. nd FWHM Channel Left Pw Cts/Sec ¼Err 

7901 
4061 
1877 

33830 3. 26 47 . 44 
16603 ?.02 55 . 13 
1551 J 2. 32 63. 00 
12667 1.72 98 . 99 
127 79 2.15 114.80 
150 36 1. 54 129.89 
17631 1.60 137 . 61 
21291 2. 34 163.45 

44 
53 
60 
97 

9 1.32E+00 
7 6.77E-01 
7 3. 13£-01 
6 9.48E-02 
6 1. 44E-01 
7 3.81E-01 
8 2.89E-01 
9 5.65E- 01 

4.6 
5.6 

11.3 
31.5 
20.9 

9 ') ... 
13 . 4 
7. 9 

Fit 

:i69 
866 

2286 
173 4 
3388 
4712 
5024 

455 99 5.75 
· 6371 3 5. 75 

250.58 
256 . 08 
882 . 48 
964.55 

112 
127 
134 
159 
242 
242 
875 
959 

31 7.85E-01 
31 8.37E-01 
14 4.70E+01 
10 3,68E-02 
12 1.39E-02 

10.7 1.42E+01 
13.2 

281831 
221 

84 
34 

102 
84 
81 

140 .~ ..,., 
55 

21 4 
57 

,, ' , r: .:., °I I ._I 1.89 
60 1.88 
72 1. 79 
41 2. &8 
43 1. 78 

1039 . 52 
1157 . 26 
1164.79 

30 ?.32 1285.48 
36 1.36 1329.36 
30 1.73 1339 . 95 
30 1.48 1449 . 09 
21 2.52 1483.92 
22 2. 11 1699.23 
6 2.38 1877.06 

1035-
1153 
1161 
1280 
1325 
1334 
1443 
1480 
1692 
1871 

no4:...os2 

9 5.67£-03 
10 1. 70E - 02 
12 1.41E- 02 

9 1.34E-02 

0.2 
10 . 0 
24.6 
46.6 
17.7 
19.3 
18.3 

12 2. 33E-02 12.5 
12 5,99E-03 31.8 
11 9, 12E-03 23 . 7 
12 3.56£-02 7.6 
15 9.55E-03 15.3 



• 
F'ost-.NID P~3k ~.arch Rt:'.p Di"t Page : 3 

# Sam pl>? ID . ro 36 SST 114-90 Acquisition date . 20-l'IAR-1990 10:41:23 . L' . 

It Eneroµ Area e,kond FWHM Chann8l L8ft P\.J ¼Err Fit Uuclides 

;} 35.34 7901 33830 ": f""_i:. ~-. ,,_._. 47.44 44 9 4.t. 
0 41.10* 4Jd 16603 2. ()2 55.13 53 7 C' • 

J,0 GD-153 
0 47 . 01h 1877 15513 ·i -• r, 63.0~) 60 7 11.3 GD-153 , ... .. ,..;.. I 

0 73 . 98;;; 569 12667 1.n 98.99 .97 6 31.5 
0 85a83:t: 860 1'177C 

,,;_/ I 1 2.15 1l 4. 80 112 6 20.9 
e 97.14 228,~ 15036 1. 5~ 12't,89 127 7 9.2 GD-153 
0 l\}2.94 1734 17631 1. 6~) 137.61 134 8 13.4 GD-153 
0 122 .31* 3388 21291 2.34 163.45 159 'i 7.9 C0-57 

EU - 154 
'l 187.63 4712 45599 ;: ""!' c.-

J. / J 250.58 242 31 10.7 1.42E+01 
'i 191.76 5024 63713 C' ·,r 2:16. 08 242 31 13.2 - J • / ~J 

,; 661. 54:.: '281831 2475 1.89 882.48 875 14 0 ') -~ CS-137 
0 723 .1 li 221 60 1.88 964.55 959 10 10.0 EU-154 
0 7i' 9.15:<: 84 72 1. 79 l l)H.52 1035 12 24.6 
0 867.69* 34 41 2.88 1157.26 1153 9 46.6 
lj 873.34:t 102 43 t.78 1164.79 1161 10 17.7 EU-154 
3 '163.90:o: 84 30 ., l r, 1285.48 1280 12 19.3 ~ .. ,j~ 

0 996.83 81 36 1.36 1.3 29 .36 1325 9 18.3 EU-154 
0 1004.78:o: 140 30 1.73 1339.95 1334 12 1 r, C' .... "' EU-154 
0 1086.68:i: 3c 30 1.48 14 49. 0S' 1443 12 31.8 
0 1112.82:o: 55 21 "1 C" r, 

,_. ,.J..:,. 1483.92 1480 11 23.7 
0 1274.43 214 .,., 

,_ ,:.. 2, 11 1699.23 1692 12 7.6 EU-154 
0 1407.93 57 6 2.38 1877.06 1871 15 15 .3 

D04-083 



Sum~ aru of Nuclide Acti vi tu 
• Sample . ID: Tfi:.136 SST 114-90 

fetal nuij b~r of lines in spect ru~ 
r·luru b.:. r of u·n i dent if i e.d l ines 

f'aqe 2 
~cquisi t ion date 20-AAR-1 990 10:41:23 

N~raber of lines t en tat ivelµ idenlifi2d b4 ~ID 
3 

19 86 .367. 

Nw: l i de T1~pe : fiss ion 

Ur.co rr ected Deca4 Cc.rr Dec aq Corr 1- Si gllia 
Nuclide H l ife o~cal! uC i/G uCi/G 1-S i qDia Error i.Error Flags 
ta 57 :71.776 i.0o1 2.9:JE J: :.•J:tE a: a.:32E a2 7.73 
CS- 137 30.00'f 1.000 1. 177E+01 1.177E+01 0.002E+01 0.19 
EU- 154 8.59Y 1,000 4,069E- 02 4.069E-02 0,309£-02 7.59 

--------- ---------
Total Activit4 : 1. 184E+01 1.184E+61 

Hue l i de Ty pe : ACTIVATION 

Unco rrected Decau Corr Dec a4 Corr 1-S i gma 
iluc l i de Hl if e Oec aq uCi / G llC i / G 1-Sigma Error ¼Error Flags 
GD-153 241.600 J. 00l 5. 771 E"-02 5.779E-02 0. 529E-02 9.16 

--------- ---------
Total Act,ivit1..1 5.7 71E-02 5.779E-02 

Grand Total Activity: 1.1 90 E+O t 1.190£+01 

Flags: "K" = l< e4line not found: "M" = Manuall4 accepted; "E" = Manu ally edited 

0 04...:.084 

/44 
J~9/ 



.. 
• VAX / VMS Nuclide Identification Report V2.5 Generated 20-MAR-1990 12:42:16 

Conf i ,1ura t ion 
~nalLJ'~i::s bu 
Lt01pl,; title 
D~position O.:ite 
Sample date 
Sample ID 
Sample ltipi: 
Detector tH1rn=, 
Elarsed live ti~~: 
En~rg~ tolerance : 
Errors propaqated: 
Efficienc4 tupe 
Abundance l imit 

DUB0:[USERJT8236.CNF:1 
PEA~ V16.0.PEAKEFF V2.2.ENBACK Vl.3.NID/DEP V2.2 
18236 SST 114-90 (90-0304-A-2 110B-C9-57) 
20-MAR-1990 00:00:00 Deposition Period: 17-NOV-1858 00:00:00 
20-MAR-1990 00:00:00 Acquisition date : 20-MAR- 1990 10:41:23 
18236 ss ·r 11~-90 Sample quantity 2.25210E-02 G 
10 ML IN SCV Sampl~ qeometry T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real ti~e: 0 01:40:22.63 0.4% 

1.00 Half life ratio 8.00 
No 
Empirical 

Sustematic Error 0.00 % 
Efficiencies at Peak Energ~ 

Nuclide Line Activ i t~ Report 

Nticlide Tllpe: fi:;sion 
Uncorrected Dec au Corr 1-SiQDld 

Nuc l i di: Eneroq i;A bn ;~E ff uCi/G uCi/G i.Error 
-efH~ ·, .... ..:.. . ,, i.J . i -..J •• ~- \.I 

,._, - -136.47 ------ 10.33 2.545£+00 ------ LiM Not· Found ------
CS-1}7 32.05 ------ 6.02 6.196£-01 ------ Lin-: Not Found ------

I I 1 • # 

O i.""', ... , 0~ 281831 85.2~ji 5,621£-01 1.177£+01 1.177£+01 0.19 
Ell -154 42. /~j ------ 20. :;\~ 1.373E+00 ------ Lini: Not Found ------

123.07 40.4 ? '2,6 't3E+00 6.225E-02 6.226E-02 7.93 
247.93 6.84 1. 549£ +00 ------ Line Not Found ------
723.36 221 19.'18 5.155£-01 4.284E - 02 4.285E-02 9.96 
873.20 102 12.09 4.311E-01 3.914E-02 3.915£-02 17.68 
996 . 10 81 10, 3'1 3.815£-01 4.084£-02 4.085£-02 18.34 

1004.76 140 17 . 90 3,788E-~1 4. 128E-02 4.128E-02 12.54 
1:2 74.51 214 34 , 41H 3.052E-Ol 4.069£-02 4.069£-02 7.59 

Nucl i de Tune: ACTIVATION 
Uncorrecti:d Dec a4 Corr 1-Siquia 

Nuclidi:: En~rqu Ar~a tAb r1 :~Eff uCi/G uC i /G . ;.Error 
GD-153 41 • 31 4061 96.~0 1.257E+00 6.695E-02 6.705£-02 5.58 

47.00 1877 18.10 1. 658£+00 1. 251£-01 1. 252£-01 11.26 
48.50 ------ 5.47 1. 752E+00 ------ L i.ne Not Found ------
97.43 2286 27. f, 0* 2.870£+00 5.771£-02 5.779£-02 9.16 

103.18 1734 19. 60 2.847E+00 6.215E-02 6.2231::-02 13.37 

004~085 

,1:;.1(90 

Jf,~ 



· VAX /VMS Nuclide Identification Report V2.3 Genera ted 22-MAR-19 ?~ 07 :31:57 

Configuration 
Ana11.,se; bw 
Sample titi1:: 
Deposition Date 
Sample date 
Sample ID 

DUB0:[USERJT8245.CNF:1 
PEAK V16.0.PEAKEFF vj,2 , ENBACK Vl.3.NID / DEP V2.2 
T8245 SST 115-90 SYSTEM BU, 9G- 0 Ja<1-N'1 
21-MAR-1990 00:00:00 Deposition Period: 17-HOV-1858 
21-MAR-1990 00:00:00 Acquis ition date: 21-MAR-1990 
T8245 SST 115-90 Sample quant ity 2.25070E-02 
10 ML IN SCV Sample geometry T2SCV 

00:00:00 
17:40:24 
G Sample type 

Di::tector nc1me 
Elapsed l ive time: 
Energy tolerance : 

TRACK Detector geometry: T2SCV 
0 13:50:16.26 Elapsed real time : 0 13:50:19.49 

1.00 Half l ife ratio 8.00 
0. 07. 

Errors propagated: No 
Eff ici ency type Empirical 
Ab•..indanu· limit 75.00 

Systematic Error 0.00 Z 
Efficiencies at Peak Energy 

Nuclide Line Activity Report 

Nuclide Type: activc1tion 
Unc c,r·r,:::c te d D1'?c au Corr 1-Sioma Nuclide Energy Area 7.Abn ¼Eff uCi/G uCi/G i:Error C0-60 1173.24 106 99.90 3.288E- 01 7. 777E-04 7.780E-04 22.39 1332.50 115 99.98* 2.930E-01 9. 463E-0t, . 9. 1,66E-04 16.67 

Nuclide Type: fission 
Uncorrected Dec a,J Corr· 1-Si gma 

N1Jc 1 i de Energy Ared i.Abn %EH 1..1C i /G uCi/G i:Error NB - 95 765.79 156 99 . 79:t: 4.877E-01 7.720E-04 7.878E-04 20.30 CS-134 563.24 ------ 8.38 6 .598E-~H ------ Line Not, Found ---- --
569 . 32 ------ 15.40 6.527E-01 ------ Line Not Found ------
604.71 88 97 ,6th 6.141E-01 3.547E-e1, 3. 550E-t34 38.85 795.87 40 85.40 4.703E-01 2.392E-0 1, 2.3?4E-04 42.06 
801.95 ------ 8.73 4.670E-01 -·----- Line Not Found ------

CS-1 37 32.05 57:3 6.02 6.354E-01 3.641E- t32 3.641E-02 7.42 
661.66 3221 · 85. 20 * 5.621E- 01 1. 6:lE-02 1.621E-02 2a69 

.004-086 



Confiauration 
~nal\;!si:s bid 
3anip le ti~ li: 
01:positiot1 Dati: 
Sampli: dati:: 
Sanole ID 
Sampli: type 
D·etector· name 
Elapsed live time: 
Start energy 
S•~ns it iv i ty 
Critical level 

Pk It Energl.J 

1 5 
2 5 
3 7 
4 0 
5 0 
6 (} 
7 0 
B 0 
9 0 

10 0 
11 0 
12 0 
13 0 

32.29 
35.72 
72.761: 
92.50* 

133.39 
511.471 
604.98 
661. 631 
766.16 
796 .11 

1173.81* 
1332.981 
1461.99* 

oue0:[USER]T8245.CNF:1 
PEAK V16.0.ENBACK Vl.3 
T8245 SST 115-90 SYSTEM BLK 
21-MAR-1990 e0:00:e0 Depo;ition Period: 
21-MAR-1990 00:00:00 Acquisition date : 

17-NOV-1858 0e:0c : 00 
21-M AR-1970 17:4a:24 
2. 250 ~"0E-~2 G T8245 SST 115-90 Sample quantity : 

10 ML IN SCV Sample geometry T2SC'.) 
TRACK Detector geo metry: T2SC~' 
0 13:50:16.26 Elapsed real time: 0 13:50:19.'19 0.0~ 

3074.55 14.76 End energy 
5.00 Gaussian 10 . 00 

tlo 

Area Bkgnd FWHM Channel Left Pw Cts / Sec %Err Fi t 

r:,o 
J, 1..J 

499 
100 

37 
474 

49 
88 

3221 
156 

40 
106 
115 

7'1 
w.:. 

672 2.59 43.38 
1581 2.59 47.95 
1564 1.97 97.36 
1860 1.58 123.70 
2786 1.71 178 . 23 
1080 3.52 682.42 
334 2.59 807.08 
302 1.90 882.60 
190 1.92 1021.94 

88 1. 36 1061. 86 
77 1.82 1565.17 
38 2.15 1777.23 
21 2.32 1949 . 07 

41 11 1.16E-02 7.4 1.47E+01 
~1 11 1.00E-02 15.1 
94 11 2. 00E-03 71.6 2.22E+00 

120 7 7.33[-04223.3 
174 9 9.51E-03 2~ . 4 
676 19 9.76E-04180.6 
803 8 1.77E- 03 38.9 
876 14 6.47E- 02 2.7 

1016 13 3.13E-03 20.3 
1060 6 8.00[-04 42.1 
1560 12 2.13E - 03 22.4 
1773 9 2.31E-03 16.7 
1943 15 6.3DE - 04 56.3 

D04- 087 



Pc1st-llID Peak Search Ri::port f'::10 •~ ; . 3 if [;l p l i: ID . T8245 SST 115-90 Acquisition d<3te ; 21 -· t'\AR-1990 i7:40 : 2 . 

It Energy Area e,kgnd FUHM Channel Left Pw :~Err Fit Nucl ides 

5 32.29 578 672 2.59 43.38 41 11 7.4 1.'i7E+01 CS-137 
5 35.72 499 1581 2.59 47.95 41 11 15 .1 
7 72.76* 100 1564 1. 97 97.36 94 11 71.6 2. 22E +<~0 
0 92 .50* 37 186~) 1.58 123.70 120 7223.3 
0 133.39 474 2786 1. 71 178'. 23 174 9 20.4 
0 511.47:o: 49 1080 3.52 682.42 676 1918<3.6 
0 604.98 88 334 2.59 807.08 803 8 38.9 CS-134 
0 661.63* 3221 302 1.90 882.60 876 14 2.7 CS-137 
0 766.16 156 190 1.92 1021.94 1~16 13 20.3 NB-95 
') 796.11 40 88 1.36 1061.86 1060 6 'i2 .1 CS-13 1, 

0 1173.81:4: 106 77 1.82 1565.17 15M 12 'l 'l , 
"-'-. 4 CO-50 

0 1332.98* 115 38 2.15 1777.23 1773 9 16.7 CO-60 
0 1461.99* 32 21 2.32 1949.07 1943 15 56.3 

D04-088 



Pag~ 2 Summ ary of Nuclide Activitu 
_c. ,., pl· ID· T8 ") /t: SST 11e ;.,0 ..: d i: : ': , ..:.."f~I ,j-7 Acquis ition date = 21- MAR - 1990 17: 40 :24 

Total number of lines in spectrum 13 
Nu~ber of unidentified lines 1 
Number of lines tentatively identified by NID 12 

Nuclide Type : activation 

Uncorrected 
Nuclide 
CO-60 

Hlife 
5.27Y 

Dec.iy uCi/G 
1.000 9,463E-04 

Total Activity 

Nuclide Type: fission 

Nuc l i de Hlife Decay 
M."=-95 3!t.975 1.021 
CS-134 2.06'( 1.001 

9.463E-04 

Uncorrected 
uCi/G 

1.,2eE e-4 
3.547E-04 

Decay Corr 
uCi/G 

9.466E-04 

9.466E-04 

Decay Corr 
uCi/G 

7.878[ 54 
3.550(-0', 

92.317. 

Decay Corr 
1-Siqma Error 

1. 578[-0-4 

Dec a,J Corr 
1-Sig~1a Error 

I.5 1iE-e1 
1. 379E-04 

1-Sigma 
i:Error Fl .3gs 
16.67 

!-Sigma 
7.Error Flags 
!:~.30 

,d~ 
38.85 

CS-137 30.00Y 1.000 1.621E-02 1.621E-02 0. t341,E- 02 2.69 ~-.; 

--------- J'._., 
d 

Total Activity 1.734E-02 1.736E-02 

Grand Total Activity: 1.829E-02 1.830E- 02 

Flags: 11
•{" = •{eyl ine not found; "M" = Manuall :4 acc ,~pted : "E" = Manually edited 

D04:....089 



• 

VAX/ VMS Peak S2arch R~port Vl.7 Ginerated 20-MAR- 1990 14:27 :00 

Conf i qLu·at ion 
;; n a l y s i'! ;; b 1i · 
Samp l,;. ti t h: 
Oepo·;ition uati:: 
Sarup li;; date 
S .,rap l ::: IO 
Sam ple type 
Detector name 
Elapse~ live ti me: 
Start energq 
S'=" ns i tivitl! 
Critic al level 

F'k It EnergLJ 

1 3 31.96 
2 3 35 . 85 
3 0 41.0i)i 
4 0 47.65 
5 0 97. 17 
c, 0 122.3U 
7 0 661.53;: 
8 ~) 723.19:t: 
9 0 777 . li3 

10 0 872 .93 
11 ,; 965 .17:t: 
)2 J 995.10 
13 0 1004.43 
14 0 H185.51 
15 0 1173.59:.: 
16 0 12 74 . 76:t: 
17 0 133:2 .9 ·1~ 
18 0 1408.13 
19 0 l't6(i.97 

DUB0:[USER JT8237.CNFi 1 
PE A f ( · v 16 . o . rn e. Ac i:: 1J 1. 3 
TR237 SST 116-90 (90-0305-A-1 110B-C9-5B FUSION) 
20-MAR-1990 00:00:00 Depos ition Period: 17-NOV-1858 00:00 : 00 
20-MAR- 1990 00:00:00 Acquis i tion date : 20-MAR-1990 12:46:08 
TS237 SST 11~-90 Sanple quantity : 2.33580E-02 G 
10 ML IN SCV Sample qeometr4 : T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40:00. 00 El apsed real ti~e: 0 01:40:23.84 0.4% 

14 .76 End enerq4 : 3074.55 
5.00 Gaussian : 10.00 

No 

Area Bkgnd FWHM Channel Left Pw Cts/Sec ¼Err Fit 

9 419 
8942 

4419 2.32 
34650 2.83 
11 378 1.78 
13545 2.03 
13530 1. 7.S 

42.94 
48. 12 
55.60 
63.86 

42 11 1.57E+00 0.9 3.65E+02 
42 11 1.49E+00 4.2 

C' c- ! 
,J ,J 't 

623 
601 
-, C' '1 
i J i... 

J02597 
78 
'1 ' .:.'t 

31 
'1 ~ 
.:.I 
, ,, 
't,, ,~, 
...,;,;. 

5 
") ' .:.0 

82 
27 
38 · 
13 

129.92 
15332 1.95 163.45 

2911 1.89 882.47 
38 1.97 964.66 
55 1.41 1036.97 
16 1. 59 1164.25 
24 2.04 1287.17 
26 1.87 1327.05 
45 0.91 1339.49 
27 0. 60 1447.53 
11 1. 73 1564.88 
6 1. 67 16S'9 .67 
0 2.75 1777.24 
3 1.t,8 1877. 33 
~ l.7i6 1947.71 

54 5 9.23E-02 29.0 
62 6 1.04E-01 29.8 

128 6 1.00E-01 31.0 
161 6 1. 25E-01 26.3 
875 14 5.04E+01 0.2 
961 9 1.30E- 02 20.3 

1032 11 4,05E-03 63.5 
1161 9 5.13E-03 36.7 
1283 11 4. 42E-03 44.7 
1320 14 7.02E-03 35.8 
1339 7 5.38E-03 32.1 
1444 7 7.79E-04177.5 
1558 13 4.34E-03 33.4 
1694 11 1.J7E-02 12.0 
1771 13 4.51E-03 27.6 
1871 12 6.33[-03 20.2 
1944 8 2.21E-03 38.4 

D04~090 



# 

Post-NID Peak S@~rch Report F'a9e : 4 . Saruple ID : T8237 SST 116-90 Acquisition date : 20-MAR - 1990 12:46 :08 

It Ener91,1 · Area 'Bkgnd fWHM Char1ne l Left f'y :~Err Fit Nuclides 

3 31.96 '?419 441'1 2.3? 42.'7 4 42 11 0.9 3.65E+02 CS-137 
3 35.85 :39~2 34650 2.83 48 .12 42 11 4.2 
0 41. 0~h C" C" . 11378 1. 78 55.00 · 54 5 29.0 GD-153 ,J ,J 't 

0 47.65 623 13545 2.03 63.86 62 6 29.8 GD-153 
GD-153 

0 97 .17 601 t353 i} 1. 7 6 129.92 128 6 31.0 GD-153 
0 122.31* f C',., 11:'"" ,"'1 •1 1.95 163.45 161 6 26.3 CO-57 ! -~..:. .t...JjQ,a;_ 

EU-154 
0 661.5.3-t. 302597 2911 1. 8'? 882.47 875 14 0 -:-, .... CS-137 
0 723 .19* 78 38 1.97 964.66 · 961 9 20.3 EU-154 
6 ii"' '' I I I. '1..i 24 C" ,;.-

. .J ,J 1.41 1036. 97 1032 11 63. 5 
0 872.93 :.:.1 16 1.59 1164.25 1161 9 36.7 EU-154 
0 9,55.17:<: 27 24 ·2.04 1287.17 1283 11 44.7 
J 995.10 ! ') 

'f.:. 
•j ~ .. ~ 1.87 1327.05 1320 14 35.8 

0 1004.43 32 / C" 
'1,J 0.91 1339.4'1 1339 7 32.1 EU-154 

t:\ 1085.51 5 ') i 0. 60 1447.53 1444 7177.5 {, ._ I 

0 1173.59:+: 26 11 1.73 1564.88 1558 13 33.4 CO-60 
0 l:274.76i 82 6 1.67 1699.67 1694 11 12.0 EU-154 
0 1332. '191; 'l 7 0 2.75 1777.24 1771 13 27.6 CO-60 ... ,. 
~ 1408.13 38 . 1.6:3 1877 .33 1871 12 20.2 .., 
~ 1460.97 13 ,: 1.5,S 1947. 71 1944 8 38.4 •{-40 ,J 

D04-091 



,. 
Su~maru of Nuclide Activitu 
c • l · . ID ' 1·•:i'l·, -, -~e; T 11 ' _Q ;;\ .,.jfilp ': ' u,:,.,.;/ :J., t, l'IJ 

Total nu~ber of lines in s~ectrum 
Nuruber of ~nidentifiea lines 

P aqe : 3 
Acquisition date 20-MAR-1990 12:46 : 08 

19 ,, .. 
Nuruher .of l ines tentativelu identified ~Y HID 17 89. 47! 

Nuclide Type : na turll 

Uncorrected Oec a4 Corr Decay Corr 1-S i gma 
r~uc l i de Hlife DHau uCi/G uCi/G 1-Siqrua Error i.Error Flags 
I' ~a i. 28F. iVi' '( 1.000 ~.5111[ ' ~ a.;11E 03 3.421E a~ 38.38 \ OJ J 

--------- ---------
Total Activit4 8.Sl4E-03 8.914E- 03 

r,uc l i de 'fup~ : fi ss ion 

Unco r rected Dec a4 Corr Decay Corr 1-S i gma 
Nuclidi: Hlife DHc\:! uCi / G uCi/G 1-Signia Error ¼Error Flags 
co c;~ 271.77B L001 j. =~l~E ~j .J.275E 63 1.651[ 03 26.31 o.J i 

CS- 13 7 30. ~j0Y 1.000 1.218E+t)t 1.218E+01 0,002E+01 0.19 
EU-154 8.59Y 1.000 1.51~E-02 1. 516E-02 0.182E-02 12.01 

--------- ---------
Total Act ivit4 . 1.221EtvH l.221E+01 . 

Nuclide T1_~pe . act i v.:it i or; . 
Uncorrecli::d Deca4 Corr Decay Corr 1-Signia 

Nuclide H life Dec a4 uCi / G uCi/G 1- Sigm .. Error i~Error Flags 
CO-66 5.27'( 1.000 1.782E-03 1. 782E-03 0.492E-03 27.60 

--------- ---------
Total Acti vi tq . 1. 7E:2 E-03 1. 78:!E-03 . 

Nuc l i de T4pe . ACTI~1ATION . 
Uncorrected uec a4 Corr Dec a4 Corr 1-Si9rua 

rluc l i de Hlif P. Dec a4 uC i/G uCi/G 1-Siqma Error %Error Flags 
Gb 153 2; j • \o: i;[, 1.002 1.463E 

. . 
1. • 65E ,;: 6.454E o: 30. ~ 5 v::.. 

--------- ---------
Total Act iv i t4 1. 463E- 02 1. 465E-02 

Gr arid Tctal Activit\,! . 1.223f.+01 t. 223E +01 . 
Flaas: II t~ 11 = Keqline net found : "M" = l'ianualll! accepted; IJEU = Manu .3ll4 edit ed 

D04-092 

1ft' 



' O 

rludid1:: Lin1:: Act.i· .. itt1 Report. (continli.::.d) F'aqe: 2 
Satple ID : T8237 SST 116-90 Acquisition date 20-MAR-1990 12:46:08 

Nuclide Type: ACTIVATibN 

Nuc lide 
Uncorrected Decay Corr 1- Sigma 

Enerau Area %Abn fff uCi / G uC i/G %Error 
103.18 ------ 19.60 2. 46E+00 ------ Line Not Found --- ---

D04.:._093 



.,. 

VAX/ VMS Nucl idc Jdent i f ica t io n Rep or t V2.5 Gener ated 20-MAR-1990 14:27:11 

Con f ipurat iqn DUB0;[USERJT8237.CNF : 1 
Anal uses l:i4 F'EAJ-{ V16.0 , PF.AK EFF V2 . 2 . , Cf{ Vl. ,, tHD/DEF' V2.2 
Sampl e title T8237 SST 116-90 (90-0305-A- 110B-C9-5B FUSION) 
De posit ion Date 20 - ~AR-1990 00:00 : 00 Depo s it on Period: 17-NOV-1858 00:00:00 
Samp le date 20~MAR-1990 00:00 : 00 Acqu is i ion date: 20-MAR-1990 12:46:08 
Sa~pl~ ID T8237 SST 116-90 Sa~ple 8uantit4 2.33580E-02 G 
s~mple t~pe 10 ML IN SCV Sample peometry T2SCV 
D~tector na me TRAC K Detector geo metr~: T2SCV 
El apsed li ve t ime: 0 01 : 4~:00.00 El apse~ real ~iroe: 0 01:40:23.84 0. 4% 
Ener~l:-1 tolera r1c1::: 1. ~11 Half l11fe ratio : 8. 00 
Er r ors propagated: No Syste~Jtic Error 0.00 % 
Eff icienc ij t~pe Eru pir ical Eff ic i4ncies at Peak Energ4 
Ab unda nce l imit 75.00 j' 
Nucl ide Line Act iv i t u Re po rt 

I 
Nucl ide T~p~: natur al 

J Uncorrected 
Ei'lH:l (,l 

14c,~) . 83 
Area ¼A bn XEf uCi/G 

13 10. 67* 2.694 1 8.914E-03 
~-w- rri..1'( sr~ at-A 

Deca4 Corr 
uC i/G 

8. 914£-03 
1,J9E-J 

~u cli de Type: fi;sio n 
Uncorrected Dec a4 Corr 

· rl ucl i de i.Eff uCi/G uCi / G 
. ' .. -. "" ' 

· 2.545E+i>O ------ Line Not Fou r1 d 
CS - 137 32 .0 5 6. 02 .~.138E-01 4.916E+00 4.916E+00 

66 1.66 85 .2 0:t: 5 •. 521E-i,1 1.218E+01 1,218£+01 
EU - 154 42. 75 20.~6 1.373E+00 ------ LiM Not Found. 

123.0 7 't 0. 42 ~'. .693E+00 1. 332£-01 1.333£-02 
247 .93 ------ 6. 84 1. 54 9E +00 ------ Lino: Not Found 
723 .3e 78 19 . 93 5,155E-01 1.462E-02 1.462E-02 
87'3 . 20 31 12 . 09 ,4,313E-01 1.139£-02 1.139£-02 
996.1~ ------ 10.34 3.817£-01 ------ Li r1e Not Found 

1004 .:16 32 17. 90 3.789£-01 9,186E-03 9,187E-03 
127 4. 51 82 3'1 . ~lh: 3. ,}51E-01 1.515E-02 1.516£-02 

rluc l i di: 1'Llp '=: acti vat ion 
Uncorr8cted Dec a4 Corr 

tluc Lid~ En 2r 0w Area Uibn ! Eff uCi / G uC i /G 
CO- ,S0 11 73 . 24 26 99 . 90 3.289E - 01 1.529£-03 1. 529£-03 

133 2.50 27 99. 98* 2.930£-01 1. 782£-03 1.782E-03 

r~uc 1 i di: T4p2: ACTIVATION 
Uncorrected Dec a4 Corr 

Nucli de Enerq4 Are 11 i;A bn ;~Eff uCi/G uCi / G 
41.31 554 96.50 1. 2!'.,0E +00 8.853£-03 8.868£-03 
47.00 623 18 . 10 1.699E+00 3.904E-02 3.910E-02 
48.50 623 5.47 L6 99E+00 1.292£-01 1.294E-01 
97. 43 601 27. 60:<: 2.870E+00 1.463E-02 1.465E-02 

1)04-094 

1-S i qma 
:{Error 
38.38 
I?, 1.s' 

1-Sigoia 
;.Error 

------
0.86 
0.19 

------
26.31 

------
20.26 
36. 74 

------
32.11 
12.01 

1-Si~ma 
;.Error 
33. 43 
27.60 

1-Sigma 
¼Error 
29.05 
29.75 
29.75 
30.98 

·I 



~o~ t -~ID Pe ak Search Rep ort f' age . 3 ' Sample ID . f8 237 SST 116-90 Acqu isit ion dat e 20- MAR -1 990 12: 46 :08 . 

It EMr g4 Ar,;.a pk gnd FIJHM Channel l eft F'w ¼Err Fit Nucl ides 

3 31.96 9419 4419 2. 32 42.94 42 11 0. 9 3.65E+02 
3 35 . 85 0942 34650 2.83 48.J.2 42 11 4. 2 
t1 41. 00 616 11378 1. 78 55 . 00 54 5 26 . l 
0 47 . 65 623 13545 2.03 63 .86 62 6 29.8 
0 5:J. 34 11 4 13322 1.25 78.13 77 6160.3 . I 0 74 . 56* 211 11062 1.55 ~·9. 77 98 5 75 . 3 I 0 86 . 01, 1: 238 11278 1. 79 115 . 08 113 5 67.1 EU - 155 
0 97 . 17 601 13530 1. 76 129.92 128 6 31.0 GD - 153 
0 102. 76 245 13666 1..S3 137.38 135 6 75.2 GD - 153 
0 122. 31 851 15382 1.95 163.45 161 6 23.2 CO-57 

EU- 154 
0 131.15 317 15200 2.14 175 . 24 173 6 61. 7 
0 137 . 03 322 15287 0. 94 103 .15 181 6 61.1 CO-57 
0 186.,,3 400 23696 3. 00 248.98 246 7 63.7 
0 190.99 343 21414 2. 25 255.06 252 6 67 . 5 
0 223.40 332 15979 2 . 00 298.28 297 6 60.6 
0 327.48 99 8072 2.07 437.09 436 5136 . 1 
0 386.50 109 8373 1.96 515.79 515 5126.5 
0 420. 68 99 9615 0.88 561.36 559 5148.5 
0 ',71. 73 336 13511 3.33 629. 44 628 6 54.8 
0 575.65 79 1694 2. 12 767 . 98 766 6 85.2 
0 661.53:t: 302616 2911 1.39 882 . 47 875 14 0.2 CS- 137 
0 691.49 21 62 2.21 922. 111 920 10 73.5 EU-154 
0 723 .19 84 38 1. 97 964 . 66 961 9 18.7 EU- 154 
0 777 . 43 24 55 1.41 1036.97 1032 11 63. 5 
0 837 . 38 12 7 2.16 1116.86 1114 6 52.1 
0 872. 93 31 16 1.59 11.64.25 1161 9 36.7 EU-154 
0 926.77 12 11 1. 62 1236. 00 1231 9 53.0 
0 965 .17 32 24 2. 04 1287.17 1283 11 37 .1 
0 995.76 32 35 1.77 1327.94 1321 13 42.7 EU-154 
0 1004.43 32 ~5 0.91 1339.49 1339 7 32.1 EU-154 
i 1023.53 10 9 1.35 1364.95 1362 7 55.6 
0 1033.64 16 15 9. 57 1378.42 1369 17 67.9 e 1085 . 51 5 27 0. 60 1447 ; 53 1444 7177.5 
0 1094.21 8 8 2.45 1459 . 11 1456 7 60.1 
0 1111.60 19 4 3.04 1482.30 1478 8 34.3 
0 11 28. 24 6 11 3. 16 1504.46 1501 9124 . 5 
0 1173. 59:t 22 11 1.73 1564.88 1558 13 40 . 4 CO-60 
0 1240.54 1 10 0.59 1654.08 1650 6375.8 
(} 1274. 76'1: 89 6 1.67 1699.67 1694 11 11.1 EU-154 
0 1332. ~•9:E 30 0 2.75 1777.24 1771 13 25.2 CO-60 0 1408 . 13 38 3 1.68 1H77 .33 1871 12 20.2 
0 146(L64* 8 2 1. 62 1947.27 1941 11 66. 7 f{-40 

D04-095 
, --



~uclide line Activity Report (continued) Page : 2 
S~mple ID : T8237 SST 116-90 Acquisition date 20-MAR-1990 12:46:08 

··ur l i di:: Type: ACTIIJATIO.N 

Nuclide 
GD-153 

EMrgu 
97. ~3 

HB. 18 

ArRa 
601 
245 

i.Abn 
27. t,0f. 
19.60 

Uncorrected Decay Corr 
%Eff uCi/G uCi/G 

.870E+00 1.463E-02 1.465E-02 

.848E+00 8.478£-03 8.492E-03 

D04-096 

1-Signia 
¾Error 
3".98 
75.20 



UAX / U~S Nucl i de Ident ificJtion Report U2 ,5 Generated 10- JUL-1990 14:10:20 

Conf igurat ion MCA0:[USERJADC3Sl 
An J l 1;1 !ies b4 • 
'1aniple t itle 
)epos it ion DJti? 
;;anipl e date 
Sample ID 

PEAK ·V16.0 , PEAKEFF U2.2 . ENBACK Vl.3 , NID/DEP V2 . 2 
T8237 SST 116-90 (90-0~05-A-1 110B-C9-58 FUSION) 
20-MAR-1990 e0:00:00 Deposition Per iod: 17-NOV-1858 00 : 00 : 00 
20 -MAR-1990 00:00:00 Acquisition date: 20-MAR-1990 12:46:08 
T8237 SST 116-90 Sample quantity : 2.33580E- 02 G 
10 ML IN SCV Sample geometry : T2SCV Sa11p le type 

Dehctor n~11e 
Elapsed live tinie: 
Energ~ tolerJnce : 

TRACK Detector geometry: T2SCV 
0 01:40:00.00 Elapsed real tinie: 0 01:40:23.84 0. 4% 

1.00 Half l ife rat io : 8.00 
Er rors propaqated: 
Efficiency type : 
Abundance lini i t : 

No 
EDipir ical 

60.00 

Nucl i de Line Act ivity Report 

Nucl i de T\,jpe: natural 

Nucli de EnE!rg \J Area 
~ 1460.83 8 

Nuc li de Typ e: f is s ion 

Nuc 1 i de Eni:rgy Area 
~ 122. 06 851 

136.47 322 
CS- 137 661.66 302616 
EU - 154 123.07 351 

2'1 7.93 -----~ 
591.70 ------
692. 1,0 21 
723.30 84 
i 56.90 ------
873.20 31 
996.30 32 

1004.76 32 
1274 . 51 89 
1596.50 ------

EU- 155 S6 . 54 238 
105.11 ------

tl uc 1 i de Tl,lp e: .)ct. i vat ion 

tJuc l i de Energy Arl!a 
C0-60 1i73.24 ">'", .:.. .:.. 

1332. 50 30 

7.:Abn 
1.0 .67* 

7. Abn 
85 . 95* 
10 . 33 
05.20* 
',0 . 42 
6.84 
4. 83 
1.69 

19.98 
4.33 

12. 09 
10 . 34 
17.90 
34.40i 

1.83 
32. 80 
21.841: 

7. Abn 
99 .90 
99,98 1: 

Systematic Error 0.00 % 
Efficiencies at Peak Energy 

Uncorrected Decay Corr 1-S i gDla 
7.Eff uCi/G uC i /G ¾Error 

2.695E-0l 5.245E-03 5.245E-03 66. 72 

Uncorrected Decay Corr 1-Sigma 
7.Eff uCi/G uCi/G ¾Error 

2.693E+00 7.088E-03 7.099E-03. 23.24 
2.538E+00 2.370E-02 2.373E-02 61.14 
5.621£-01 1.218£+01 1.219£+01 0 .19 
2.693£+00 1. 507£-02 1.507E-02 23.24 
1. 549E+00 ------ Line Hot Found ------
6.279E-01 ------ LiM Not Found ------
5,383E-01 4. 403£-02 4.403E-02 73.49 
5. 155£-01 1.575E-02 1. 576E-02 18.74 
4. 934£- 01 ------ Line Not Found ------
4.313£-01 1. 139E-02 1. 139£-02 36.74 
3.819E-01 1.550E-02 1.550£-02 42 . 65 
3.789£-01 9.186E-03 9. 187E-03 32 . 11 
3. 051£- 01 1. 639£-02 1.640E-02 11.06 
2.481E-01 ------ Line Not Found ------
2.862E+00 4.882E-03 4.884E-03 67.14 
2. 834£ H}0 ------ Line Not Found ------

Uncorrected Decay Corr 1-SigDla 
%Eff uCi/G uCi/G %Error 

3.289E-0l 1.266£-03 1. 266E-03 40.35 
2.930£-01 1.976E-03 1.977E-03 25.19 

D04~097 



VAX/ V" S Peak Search R~pnrt Ul.7 G@ner~ted 10- JUL- 1990 14:18:08 

Conf i guration 
Ana l ys es bl,! · 
SJmple t itli;: 
D~ pos it ion Dnte 
S.:impli:: date 
S,mp lr! ID 
S,rnp l E- t1,1pe 
Deter.tor naroe 
El~p~ed live time: 
St ar t energu 
Sen5i t ivity 
C:ri t ical levi;:l 

Pk It En€-rgy 

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

1e 0 
11 0 
12 ~ 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
;~2 0 
23 0 
24 0 
25 0 
26 0 
27 0 
28 0 
29 0 
30 0 
31 0 
32 0 
33 0 
34 0 
35 0 
36 0 
37 0 
38 0 
39 0 
40 0 

· 31.96 
35 . 85 
41.00 
47.65 
58.34 
7', .56i 
86 . 041: 
97. 17 

102.76 
122.31 
131.15 
137.08 
186.43 
190 . 99 
223.40 
327.48 
386.50 
420.68 
,,71. 73 
575.65 
661.531: 
691.49 
723 . 19 
777.43 
837.38 
872 . 93 
926. 77 
965.17 
995 . 76 

1004 . 43 
1023.53 
1033 . 64 
1085.51 
1091, . 21 
1111.60 
1128.24 
1173. 591: 
1240 . 54 
1274. 76:f: 
1332.99:t 

~CA0:[USER JADC3$1 
PEAK 'U16.0 . ENBACK U1.3 
T8 237 SST 116-90 (90-0105-A-1 110B- C9-5B FUSION ) 
20-MAR- 1990 00:00:e0 Deposition Per iod: 17-NOU-1858 00:00:00 
20-MAR-1990 e0:00:00 Acquis i t ion date : 20-MAR-1990 12:46:08 
T8 237 SST 116-90 Sample quantity : 2.33580£-02 G 
10 ML IN SCV Sample geometry : T2SCV 
TRACK Detector geometry: T2SCV 
0 01:40 : 00.00 Elapsed real time: 0 01:40:23.84 0.4I 

22 .26 End energy 3074.55 
2. 70 Gauss i an 10.00 

No 

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit 

9419 
094 2 

61 6 
623 
114 
211 
238 
l01 
245 
851 
317 
322 
400 
343 
332 

4419 2.32 
34650 2. 83 
11378 1. 78 
13545 2.03 
13322 1. 25 
11062 1.55 
11 278 1.79 
13530 1.76 
13666 1.63 
15382 1. 95 
15200 2.14 
15287 0. 94 
23696 3.00 
21414 2. 25 
15979 2.00 

42.94 
48 .12 
55.00 
63.86 
78.13 
99 . 77 

42 11 1.57E+00 0.9 3.65E+02 
42 11 1.49E+00 4.2 

99 
109 

99 
336 
79 

302616 
21 
84 
24 
12 
31 
12 
32 
32 
32 
10 
16 

5 
8 

19 
6 

22 
1 

89 
30 

8072 2. 07 
8373 1. 96 
9615 0. 08 

13511 3. 33 
1694 2.12 
2911 1.89 

62 2.21 
38 1.97 
55 1.41 

7 2.16 

115.08 
129.92 
137.38 
163.45 
175.24 
l.83.15 
248 . 98 
255.06 
298.28 
437.09 
515.79 
561.36 
629.44 
767 . 98 
882.47 
922.41 
964 . 66 

1036 . 97 
1116.86 

16 1.59 1164.25 
11 1. 62 1236 . 00 
24 2.04 1287 . 17 
35 1.77 1327.94 
45 0.91 1339.49 
9 1.35 1364 . 95 

15 9.57 1378.42 
27 0.60 1447.53 
8 2. 45 1459.1.1 
4 3.04 1482.30 

11 3.16 1504.46 
11 1.73 1564.88 
10 0. 59 1654.08 
6 1.67 1699.67 
e 2.75 1777.24 

54 5 1.03£-01 26 . 1 
62 6 1.04£-01 29.8 
77 6 1.90E-02160 . 3 
98 5 3.52E-02 75.3 

113 5 3.96£-02 67.1 
128 6 1.00E-01 31.0 
135 6 4.09E-02 75.2 
161 6 1.42£-01 23.2 
173 6 5. 29£-02 61.7 
181 6 5.37E-02 61.1 
246 7 6.67£-02 63.7 
252 6 5.72£-02 67.5 
297 6 5.53E-02 60.6 
436 5 1.65£-02136.1 
515 5 1.82E-02126.5 
559 5 1.65£-02148.5 
628 6 5.60E-02 54.8 
766 6 1.31E-02 85.2 
875 14 5.04E+01 0.2 
920 10 3.46E-03 73.5 
961 9 1.40E-02 18.7 

1032 11 4.05E-03 63.5 
1114 6 1.95E-03 52.1 
1161 9 5.13E-03 36.7 
1231 9 1.92E-03 53.0 
1283 11 5.30E-03 37.1 
1321 13 5.29E-03 42.7 
1339 7 5.38E-03 32.1 
1362 7 1.68E-03 55.6 
1369 17 2.70E-03 67.9 
1444 7 7.79E-04177.5 
1456 7 1.39E-03 60.1 
1478 8 3.19£-03 34.3 
1501 9 9.22E-04124.5 
1558 13 3.59£-03 40.4 
1650 6 1.87E-04375.8 
1694 11 1. 49E-02 11.1 
1771 13 5.00E-03 25.2 

D04- 098 



Peak Search Report (continued) 
SJmple ID: T8237 SST 116-90 

P aqe : 2 
Acquisition date 20-MAR-1990 12:46:08 

Area · Bkgnd FWH~ Channel Left Pw Cts/Sec %Err Fit 

41 0 1408.13 
'i2 0 1460.6'1* 

38 
8 

3 1.68 1871.33 1871 12 6.33E-03 20.2 
2 1.62 1947.27 1941 11 1. 30E-03 66.7 

D0 4;_099 



# 

•. VAX/VMS Peak Search R~nort Vl . 7 Generate d 20-MAR-199 0 16:10:01 

C::r1r i CP.,r .2t i Cir, 

An Jluc:;.,=:s bq 
,aiuplE. till-:: 

~ep c5 i tior: fiat.=: 
S 3 r; , o L e d a l ~ 
3 <i illf• t '= ID 
~, i!fi, D l '= tup i: 
c, ~t.i::c tor 11.:1m>::: 
f l ar s~~ l ive t im o::: 
: '. ~d ,=:ni:r;i11 

Sensi t ivitu 
Cr i t. i t it l 1 e v e l 

F'k Ii . EtlH llLI 

1 "? 
·i j 

I 

5 0 
6 0 
7 0 
3 ~l 

9 0 
1~ 0 
11 0 
12 0 
13 0 
14 0 
15 0 
1-~ 0 
17 0 
18 0 

31.88 
35 .59 
41.15:t: 
46 . 93:t: 
97.08 

133.45 

661. 53:-: 
72 .3. 25* 
77 8. 66 
873.17:0: 
99 6. 26 

1005.21:-: 
1084.74 
11 73.13 
1.274.32 
1332.59:-: 
14\;s. 41 

OUB0:(USERJT8238.CNF:1 
PEAr V16 .0 . ENB~CK Vl . 3 
iE"2!:3 S3 r 117- 90 
~0 - AA~-1 9~ 0 hi:~ 0: 00 
20-MAR-1 Y90 00:~0:00 
18238 SST 11 7- 90 

D.=: pos it ion Period: 17-NOV-1858 00:00 : 00 
A~quisiti •n date : 20-~AR-1990 14:29:10 
Sample auant i tu 2.~9130E-02 G 

10 I'll rn SC~1 Sa mple qeoruetr~ : T2SCV 
Det~rt or aeoruetrij: T2SCV lR ACK 

0 01=~~:,: ~: .. j,i;~ Elapsed real t i m>:::: 0 01:40:22.87 0.4% 

N c 

6302 
1il783 

1~-~ 7 
570 
774 
t, ~,6 

1034 
290(163 

90 

48 
44 
58 
15 
'10 ... , 
92 
10" 
'1 I ..,., 

End 2nerq~ 3074. 55 
G3u;sia n 10.00 

1078~ 
1~ 26~ 
1058~ 

1.6~ 
~ ~, 
.j. ,'),_, 

1. 45 
1. ::: 9 
1. 28 

42.83 
47 . 92 
5:5.19 

1n .so 
13215 1.34 138.30 
17~ 53 2.~0 163.96 
2829 1.89 882.46 

41, 1. 74 964.75 
38 2. 15 1038.60 

1 1.82 1164.56 
1:: 1.66 1328. 60 
24 2.08 1340.53 
15 ;? .05 1446.50 

4 1.53 1564.27 
0 2.00 1699.08 
8 l. '14 1776. 70 

12 2.1.2 1877.70 

r: , 
,.J lt 

61 
128 
136 
161 

42 12 1.05£+00 2.0 
42 12 1.80E+00 3.5 

5 1.11£-01 23 •. ~ 
6 9.49E-02 32.1 
5 1.29E-01 20 .3 
6 1. 0-1 E - 0 1 3 0 • 1 
7 1.72E-01 21.1 

875 
%0 

1034 
1161 
1324 
1335 
1443 
1560 
1694 
1770 
1872 

14 4.83£+01 0.2 
12 1.49E-02 18.7 
9 5.89E-03 37.4 
9 8. 00E-03 21.1 

10 7.29E-03 22.1 
14 9.68E-03 20.6 
11 2.51E-03 .60.4 
9 4.84E-03 26.3 

10 1.53E-02 11.1 
11 1. 60E-03 72. 3 
10 4.08£-03 26.6 

D04-1O0 

Flt 

2.73E+ 02 



·> 
• VAX / VMS Nuclide Identification Report V2.5 Generated 20-MAR-1990 16:10:13 

Configuration 
Analqses bl.i . 
S"n1p le title 
Deposition Oati?. 
Samp ti: dati:: 
Sarup le ID 

DUB0:[USERJT8238.CNF : 1 
PEAK -V16.0 . PEAKEFF V2.2.ENBACK V1.3 . NID/DEP V2.2 
T8238 SST 117- ·10 qo-oioss--A -cl.. . 
20-MAR-1990 00:00:00 Dfposition Period: 
20-MAR-1990 00:60:00 Acquisition date: 
TB238 SST 117-90 Saruple quantit4 
10 ML IN SCV s~mple geometry 
lRACK Detector geometry: 

17-NOV-1858 
20-MAR-1990 
2.29130E-02 
T2SCV 
T2SCV 

00:00:00 
14:29:10 
G 

Sample t~pe 
Di::t,ector nallle 
Elapsed livi:: tim@: 
F.ni::rg4 toleran:e : 

0 01:40:00.00 Elapsed real time: 
1.00 Half life ratio 

0 01:40:22.87 
8.00 

0,47. 

Errors propaoated: No 
Effir.ient:!J tt1p~ E~. pirical 
Abundance limit 75.00 

Ni.iclide I.in>'! Act.ivit L! Report 

Huclide Type: fission 

Nu:lide 
-tfr-'5 I ~.:... 

CS-137 32.05 6.02 
661.66 85. 20:t: 

EU-1~4 42.75 20.56 
123.07 40.42 
~47.93 ------ 6.84 
723.30 90 19.98 
873. 20 48 12.09 
996.30 44 10.34 

1004.7A 58 17.90 
1274.51 92 34. 40* 

t~uc l i di: TL!Pf:: activation 

N1..1c l i di:: Eni::rq4 Ar-=:a :~Abn 
CO- 60 1173.24 29 't 9 .'i- {1 

1332.56 1 i) 'i 9 .98t 

NllC l i de T4pi:: ACT I VAT ION 

Nuc l i di: Eni:rq4 Area ;:Abn 
GD - 153 41.31 667 96.50 

47.013 570 18.16 
48. ~.0 ------ 5.47 
97.43 774 27. 60f. 

H)3. lB 606 19.60 

S\.jste.rnatic Error 
Efficiencies at 

0.00 /4 
Peak Energ4 

Uncorrected Dec a4 Corr 
uCi/G uCi/G 

. - . 
------ Line tlot Found 
3.382E+00 3,382E+00 

5.621E-01 1.191E+01 1.191E+01 
1.373E+00 ------ Li M Not Found 
2.689E+00 1,870E-l;2 1.870£-02 
1. ~49E +00 ------ Line Not Found 
5.154E-01 1.711E-02 1.711E-02 
4.312E-01 1.810E-02 1.810E-02 
3.:317£-01 2.180E-02 2.180£-02 
3.786E-01 1.685E-02 1. 685E-02 
3.05~E-01 1. 723E-02 1.723E-02 

Uncorrected Dec a4 Corr 
:,~Eff uCi/G uCi/G 

3,2 't0E -01 1.737E-03 1. 737E-03 
2.'130£-01 6.455£-04 6. 456E.-04 

Uncorr~cted Dec a4 Corr 
;{Eff uC i /G uCi/G 

1. 26~}E +00 1.078E-02 1.080£-02 
1.657E+00 3.734£-02 3.741£-02 
1.752E+00 ------ Line Not Found 
2.870£+00 1. 922E-02 1.925E-02 
2.844E+00 2.135E-02 2.139E-02 

D04-101 

1-Signia 
¼Error 
..., .l\ ,i 

------
1.96 
0.19 

------
21.09 

------
18. 72 
21. 11 
22.10 
20.56 
11.11 

1-Sigma 
7.Error 
26.30 
72.27 

1-Sigma 
7.Error 
23.59 
32.10 

------
20.31 
30.12 

f&c;f 
3/ :w/11" 

I 

· I 



f' age : 2 s~mmar~ of ~ucl id~ Act ivitu 
~a~pl~ IO : T8238 SST 117-90 Acquisition date 20-MAR-1990 14:29:10 

Total nuijb@r of lines in spectru~ 18 
Number of unidentifle~ l ines 1 
N~mber of l ines tentJtivelu identif ied by NIO 17 

Nuclide Type : fiss icn 

lhic l i de 
co 57 
!~S-137 
EU-154 

(i LiC 1 i d~ 
CG- 6i.; 

Uncorr -~cted 
Hl if~ Deca4 uC u G 

:7 l.. ;·;'r, Lotl:: .S.77~.E ~, J 
36. ~,;y 1 • i}~I) 1.1 91E+01 
8.59Y 1. i)00 1. nJE.-0 2 

---------
T ,: t ; l .; c t : , , t ,.1 : 1 • t ·13 E ;- ;) 1 

H l if-: Oi::C -:J IJ uCi , G 
~ .· 27 ( 

Totil Act ivit4 : 6. 45~ E- 04 

Decau Corr 
uCi / G 

8.~~7E ,;3 
1.1'i1E+01 
L 723£-02 

1.193£+01 

[: .:, .: -:iLJ ,.:or r 
t. Ci / G 

-f~. 451~ 1 £-04 

-.~ .. ~: ,~ E- ~4 

94.44i. 

Decau Corr 1-Siqrua 
!-Sigma Error ¼Error 

1.SSGE 63 21.67 
0.002E+01 
0.191E'.-02 

Oecau Corr 
1 :..3 i ,~ra a Error 

4.666£-114 

0.19 
11. 11 

!-Sigma 
¼Error Flags 
72. 27 

Unc arrect~d Decau Corr Deca~ Corr 1-S !Q@a 
rh, : l id .: r< 1f s: C•.-: :; .: :,,,,_1 :..i t,C i/G 1-Si~ma £rror Zt r- ror Flaqs 
flD-153 .2 .: 1 , c (.I ; '; J • o 0 ~ 1 , 1 ;;_ ~ - , i , '., :~ :.d: - ti 2 0 • 3 9 1 ~ - 0 2 2 0 • 31 

Tot.:11 Act ivit y 

Grand Tctal Acti Yi ty 1.195E+01 1. Vi' Sf. +;:1 

Flaqs: "K" = Ke4lin i:: not found: 11 1'1 11 = l'ianualll! accepted; 11 £11 = ManuJ l l 1; -: :J : t d 



Past-NIO P~ak Search Report F'ao-: : 1 .., 
Sa mp l e ID: T8238 SST 117-90 Acquisition dat~ : 20-MAR-1990 14:29 : 10 

It - Em:r ql.l . ?lro::a Bkgnd fWHM Ch ann•:: l Left Pw ;~Err Fit Nucl ido::s 

7 31.88 6302 810 'i 1. 60 .:i2 . 83 42 12 2.0 2.73E+02 CS-137 
7 35.61 1~780 33602 3.36 47.92 42 12 ·3. 5 
() 41.15:t 6 ~., 

I.JI 10782 1. 45 . 55.19 54 5 23.6 6D-153 
6 46.98* 570 13262 1. 29 62.97 61 6 32.1 GD - 153 
0 97.08 774 10582 1 "10 

• ,;.u 129. 80 128 5 20.3 6D-153 
0 103.45 606 1121::i 1.14 138.30 136 6 30.1 6D- 153 
0 122.691: 1034 17053 2 .00 163. 96 161 7 21.1 C0-57 

EU-154 
~ 661.5.5:o: 2'i0063 282 j 1.89 88 2.46 875 14 0.2 CS-137 
0 723.25 :f: 90 40 1. 74 964 . 75 960 12 18.7 EU-154 
0 77n.6e 35 38 2.15 1038.60 1034 9 37.4 
0 873.17:o: 48 9 1.82 1164.56 · 1161 9 21.1 EU-154 
0 996.26 44 12 1.66 1328.60 1324 10 22.1 EU-154 
0 1005.21:t: 58 24 2.08 134 0.53 1335 14 20.6 EU-154 
G 1\;84.74 15 15 2.05 1446.50 1443 11 60. 4 
0 . 1173 . 13 29 4 1.53 1564.27 1560 9 26.3 C0-60 
0 1274.3: ~·2 I} 2.06 1699.08 1694 10 11. 1 EU-154 
0 1332.591: 10 8 1.94 1776.70 1770 11 72.3 C0-60 
~ 1408. ~1 ~4 12 2.12 1877.70 1872 10 26.6 

D04-103 -



F ,1 g;_ .:, llmr!ldrtd of Nuclide Act iv i t ,d 
d] ple ID : T8236 SST 11 0-90 Acqui3itio t; d1~.-~ : 2:._· -n,; F\ -·1?~ ?. 17 :17 =2 1 

Total number of lines in spectrum 
Nu mb er of unidentified li~es 
Humber of li nes tentatively identi fie d by NIO 

6 
19 

Nuclide T~pe : activation 

Nuclide 
....-!l~ 

lllife 
2. 6(t¥ 
5.27Y 

Uncorrected Decay Corr 
Decay uCi/G uCi/G 
1,001 3.228[ 07 3.230[ 07 
1.000 1.600E-03 1.601(-0 3 

Total Activ ity 

Nuclide Type : natural 

1.600E-0 3 1.601E-t)3 

Uncorrected 
Dec .aw uC i /G 
1.000 4.7$6E-~J 

Oi::calJ Corr 
uCiiG 

4,/J6l -l1.5 

Total Activ ity 

Nuclide Type : f ission 

4.756E-e3 4.756E-03 

ucl i d,~ 

/cs=1~4 
/cs-137 
ltE-144 

Nuclide 

Nuclide 
.{iD-153 

Uncorrected DecatJ Corr 
Hl i fe D•'.:!cay uCi/G uCi/G 

2.06Y 1. 001 7.440E-04 7 .'t47[-04 
30.~0Y 1.000 3.610E-02 3.610E-02 

284.900 1. 003 3.279E-03 3.207E- 2: 3 
--------- ---------

Total Activity : 4. l.36E-02 ,,.140E -· 02 

T1,1p e . ACTIVATION . 
Uncorrected Decay Corr 

Ill if e Dec atJ 1..-1C i /G uC i /G 
241. 600 · 1.003 3 ; 602E-0', 3.612E-0t, 

Total Act ivity 3.602E-04 3. 612(-04 

Grar.d Total Activity ',.G08E-02 4.812E-02 

Decay Corr 1-Sig~a 
1-Siama Error %Error Flags 

12!• .E ,; 2~329 a4 
0.1~3[-03 12.04 

Dec d'd Corr 
l-:3i s~16 Er r or 

l • .:'.b ... t -- .)::, 

08c d'J Co1·r 
1- :3i9M a E;sr c, r 

. • ' f . .JI~ • V ·-

1 ,}]49E-0'1 
0 , 052E- i)2 
c .. 77 ,:~ [ - 01 

1-Sigma 
7. E 1· r c r Fl a gs 

1-Sig~ia 
1.Error ;-lags 

1.45 
23 ~ ,52 

D~cay Carr 1-Sigma 
1-?, i ~~~~r !Error Fl aqs 
~ ~ 

'- >'-"- lo '.L 

Flags: "f{" = l(eyline not found; "M" = Man1..-1ally accepti::d: "E'' = n.3m~c1ll i:J ,~d i t.;:d 

D04-104 



hs > i!ID P,~,j r. ,::arc:1 ~i: :J ort 
5Jm ~le ID : T0 56 SST 113-90 

6 
6 
0 

32.19 
35 . 53 
41. 15:E 

46 .i,6):• 
73. 451: 

0 91.86 
13 96.99 
0 103.80 , 
e 133.15 
0 238 .I10i€ 
() 51 ().72:t: 
0 604.27 
e 661. 1,8* 
0 765.69 
0 795.35 
0 1001.32* 
0 1121.26 
0 1173.64 ·:~ 
0 1188.94 
0 1221.31 
(3 1231. 39 
0 1274.63~ 
0 1332.88:t: 
0 1461.44* 

733 
717 

12 

236 
581 
224 
324 
132 
445 
434 
62 

230 
206 

7993 
279 
217 

34 
188 
300 
111 
212 
h)1 

0 
21 7 

63 

1483 
2978 
2684 

2.67 
2 . 66 
2.34 

43.2'1 
47. 70 
55.20 

2183 2. 43 62.23 
4050 2. 74 98.28 
3365 3. 14 114 . 12 
26i4 2.23 122 . 83 
1925 1.62 129.68 
3005 2.65 138.77 
3349 1.34 177,92 
159~ 1. 56 318 . 29 
1266 3.01 681.41 
626 1.74 806 . 14 
512 1.87 882.41 
234 1.68 1021 . 32 
241 1.22 1060.84 
119 1.80 1335.35 
169 1.83 1495.17 
85 2.42 1564.?5 
94 1. 87 1585.33 
82 1.77 1628 . 40 
83 2. 30 1641~89 
26 2.48 1699.50 
85 1.71 1777.09 
17 1.45 1948.33 

. , - l • 

J ~ ·-·'·· 

Id 11 9 .J. 
41 1.1 l ·t.B ,,.., 
._I .:_ 

60 

8'114.3 

-. _ ,.... L 
/ j :.J I ~.' 

95 11 23 . 0 
110 
120 
12f: 
l.35 
174 
31. 6 
675 

7 2.S.6 
5 3~3. 9 
8 22,2 
8 23 .{; 
6J.i3 .8 

15 3!L ~: 
801 10 24.8 
875 : 3 1.5 

1)17 8 11.'.'i 
1e56 u 1~.6 
1332 7 72,2 
1489 13 l.5,4 
1359 Jtt l(l,3 

1580 11 ze, .6 
1621 l3 l.1.6 
1,J3 7 12 2.i..3 
1696 8F<;H:,, 

1771. J.3 12.0 
1.943 11 26.3 

004- 105 

. 
F:J0~ 4 

~: MA~ ·177 3 :7:17 : 21 

CS-1 37 

CC·-14 4 
GD-153 
Gv-1.~3 

GD- 153 
GD - :!53 
CE- 144 

NA-22 
CS-13 1 
CS · 137 
trn ·- 9:i 

NA-22 



CJnf i ouration : DUB0:[US[SJT8:56.CNF : 1 
;';n :i l r; s es ':!Y _____ : _J'li.K.J1.1 6_a..0 . ..f: EA f ( E F r ? 2 • '.1 £llC.1r. l '.....:.:l l . 3 • 1: I ;.) ./ C· ~ F' '.J: . 2 
S-H11 pl•~~!itle : : T8253 SST .118-9~SYSn:?(BLK (15HRi CJa-oJor~Jl'd 
Depos i t1bn Dale : 22-MAR-1990 00:00:00 Depos ition r~r iod: 17 - NO V- 1858 O):J3:0~ 
Sample date 22-MAR -1 990 00:00:00 Acquis it ion d~te : Z2 - MAR-19 ?0 ~7;1 7;:1 
Sample ID T8256 SST 118-90 Sample quantity 2.31360~-02 G 
Sample type 10 ML IN SCV Sample geo~e try T: scv 
Detector name TRACK Detector geometry ; T2SCV 
Elapsed live time: 0 15:00:00 . 00 Elapsed r ea l ti~ e : 0 13:e e: 0~ .28 0. CI 
Energy tolerance : 1.00 Half l i f~ ratio 8.0 0 
Errors propagated: No Sijstemati c E~ror 0.00 % 
Efficiency type Empirical Effic ienci es at Peak E~ergy 
Abundance limit 75.09 

Nuc lide Line Activ ity Report 

Nuclide Type: activation 
Uncor :·ect,;: d 0-~c a1=: C:,rr 1- Si gm :2 

~ 
En,~rgy Ared ZAbn i.E ff 1,1( i / G 1,i C I , · r ;:Error !J 

511.013 230 180.00 7.290E-01 3.737E- 0,; 3. 7'7 ,3E-04 ~i"'I I-, 
.J,J • l :, 

1274.53 0 99,94:i: 3.~)51[-01 3.228F.-·-~7 3.2Z0C-0 7 373°? ';' = 8/t 
CO-60 / 1173.24 300 

1332.50 217 

Nuclide Type: natural 

7 
Nuclide/ Energ1J 
K-40 / 1460.83 

Area 
63 

Nuclide Typ e : fission 

Nuclide 
HB-95 
CS-13 1,✓ 

CS-137/ 

CE-144/ 

En,~r g:) 
./765.79 

563. 211 

569,32 
✓ 604. 71 

795.87 
801. ?5 
32.05 

/661.66 
40. 72 

....-,;'80.10 
133,54 
696.50 

Ar ea 
279 

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

206 
217 

------
733 

7993 
12 

------
434 

------

Nucl i de Type: ACTIVATION 

Nuc l i di: / Eni::rgy 
GD - 153✓ 41.31 

47.00 

,~r,~a 
12 

236 

99.90 3.2B9E-01 l.9:'4;:-C•3 l. 77 5E-0 3 
99,98 :l: 2.930E-01 L .S00E- ;; 3 1. U 1~-f 3 

Unc or rec t~ d D8 [ a~ C0rr 
ZAbn ZEff uCi / G ~C i/ G 

10.67* 2.693E-01 4.75 6E- ) 3 4. 756E- 03 

7.Abn 
99.79* 

8,38 
15.40 
n-. .60:t 7 I 

85,',0 
8, 73 
6.02 

85.20* 
1.24 
1.13 

J.1. 10~, 
1,31, 

7.Abn 
96.50 
10.10 

Un cc, r rect.;:d D;: i:ay :orr 
i.Eff 1.1 C i / G 1_~C i / G 

4.880E-01 1 . 23 '7 E.-0 3 J . • ::65[-03 
6.593E-i.l ... - ·· -- ·· L i ni:. Not Fo111J 
6.527[·-01 ------ Lin -} Pot. Fo und 
6.148[-01 7 , 4.;0:z -,:; t, 7 . ~ 1t 7E- € ·) 
4.707(-01 1.16 ,~; E-03 J . • i. ,57[- :)3 
4.670[ - ()1 ----- -- I..., r,,,: Ncl.- Fe- 1.in d 
6. 205E ··01 4.17 ;) E-02 ~.173E - 02 
5.62:'.E-·2i l 3.610E- i)Z :, • f ~ I 1 0 E - ~: : 
1.261::+0) l. f:., 37 E- J ] L ::,4 1::-03 
2.818E+00 - -- ·-- - Lir ~ \f .!. Fc. 1.1n d '' r-.,. 
2.581E+00 3.279(-03 3. ?B n :-03 
5.346[- () 1 -- ·-- -· - L i n·~ //:i t Fcur:d 

Unc 0rrec~e d D~c~u Co r r 
7.E ff 1,;C l / G ,_;Ci / G 

1.261E+ 00 2.1 03r-01 2.11JE-05 
1.623[+ \~ 0 J..737F.--(;3 · ! . • ' 1,3(- •; 3 

,004:...106 

l.) .33 
l: . e. 1t 

1- S! g:i a 
;~[ r ri: r 
'1 l c- I 
i- -* • . _1-'1 

j_ - ~. i J i11,:J 

i: Err or 
.f I , 
l J. Ir lt -~' 

.- l c, -,. 

.:..'1. '· '•.J 
1"" (. ") 
.•, ._I • \...1 ,:_ 

1. ~5 
91~ . 7S 

i3. 62 

i -s i q,·,1 :1 

i~ Cr f· i' 

91 4. 7 
7r -~ 
,J ·- .. • ... • 

.. 



Nuclide Line Activity Repor t (cont inued) 
Sample ID : T8256 SST 113- 90 Acqu is i t ion -

2: - ;·J, !\. · ~;? C l 7: 17 ~ 21 

1ucl ide Type: ACT IVATION 
.. 

Nuclide En ,~rg11 Are a 
Uncorrec t ed Decay Car ~ 1-SigmJ 

ZAbn ZEff uCi/G uC i/G ~Erro r 
~8.50 - ----- 5.47 1.752E+00 - - - - -- Line Not Found ------
! i • 'f .J 

103. 18~ 

D04~1.07 



'.:;': :,:: !h'1 S P,: ak J,~arch R,·!port 1)1.i Gi:!nc.:r,1t ,;: J 21-i\;'..f..- !.Vi ,: e=::: :··.···· 

Cc: nf i qurat.ie;n 
:·\ :-~ •: l 1.: ~; ~ ·: b ! : 

~mplt titL, 
,J•:::positian Dat,:: 
'.3ampl8 dat,;: 
Sanipl>:! ID 
Sa r~p l~ t1Jpe 
C:2li::dor n.3:ne 
Elapsed live time: 
SI, art e11,~r q•~ 
::ens it i ,., it,:,· 
C :·' i t i C -3 l l ~ 'I :: 1. 

F'!:. It Energ~ 

l. ' 32 s 17' iJ 
"., 6 35.53 .:. 
"T 0 111. 15:•. ._, 

I 3 H.4t, 't --t 
,:- /\ 73.43:1: -~ V 

I \) ('\~ 7'i :<. 1:, u .J • -..J .. • ·• ., n. 91.8.S I V 

8 0 96.'?9 
? e 1()3.80 

D (1 133.15 
11 0 238.(,0:f' 
12 0 510. 72:! 
13 0 604.27 
14 (1 661.48:i: 
15 0 765.69 
16 0 795.35 
17 tJ l001.32* 
18 0 1121.26 
1 I'\ .• 7 0 1173.64:<:-
20 0 1188.94 
21 0 1221.31 
·'""1--, ;) 1231.39 .::L 

23 0 127 :'t,:j3I 
'1 / 
.:.--t 0 13Z,2. 88:t: .,.,. 
~-J 0 1 <,61. 44:1: 

DUC0:[USE~JT8256.CNF:1 
FEA K ~16.0 . [~DACK Vl.3 
T8256 SET 119- 90 SYSTEN BL K (15 YR) 
22-MM-: - 1<;90 ·~0;0 '}:00 D~~o :;i t ion F' '.·;ri cd= 
2 2-M R- 1 9 9 0 0 0 : !}_0 : ) 0 [-\ C q-..: i '.:, i t ; ,J ,·1 d J ',,:; : 

T8256 SST 118- 90 Sample q~1nt i l 
10 ML IN SCV Sample geo~et r 
TRACK Detecto r g~o~~ r y: 
0 13:00=00.00 Elap se d raal L •~; 

No 

14.76 
5.00 

[;1d .:::!n(rtPJ 
Gaps;; i ,rn 

7--~;c•.,r - 858 e 
: · I". 1F: 7?~: 
:-~.L 3t 0 -~~ G 
'i"; r " f 
.i:.. ~ · - · -. 

r:~cv 
0 15:,0:0;. :3 

... .,.. - · I r:- --:-
' . ... ·-' 

1-L ,·, ~ 

Area Bkgnd FWHM Channel L~ft ~w C~; / S~c :Er· 

. .. ., ,.,_ . r., ., . .. _, . · .. \· 

: 17 :21 

0 , 0~~ 

~•I 

r I · •. 

i7"";: I ._i..._, 1 83 2.67 43.2ft 4:!. 1 11,2 \: E-~: 'i,i 1 ./1 0[ -:- ?1 
71 

l 
·17 
..:..v 

581 
224 
324 
1

..,,, ., .:. 
445 
434 

62 
230 
206 

7993 
'1 ~" .:... l I 

21.7 
3ft 

J.8B 
"T(!..(J. .J ;, , .. 

1 u. 
212 
1131 

~ 
217 ,, 

Dv 

2 78 .- ) /, ·' ,._ . (.) .... , 1 l. n 
26 211 .: . 3 ,; 55.~0 
2185 2 !9 -'t3 6;~. 28 
1,0 50 ·"'\ ii 

.;_. I f 9:3. 28 
2365 3.14 11i',.J.": 
::.~0 -'i 2923 122. E3 
l.925 1. 62 1 ·10 I.{) 

~ ; • U'J 

3005 '1 ' ~ "-. t ,J ;.33. 77 
3349 1.34 l77. 92 
l 5'7(1 1.36 318.29 
1266 3. 01. 68LH 

626 1. 7 4 E:0,). ). 't 
512 1. 87 082 . 4l 
234 1.68 1021.32 
2/, 1 1. 22 1• ,5 0. 8!t 
119 1.80 1333.35 
169 1.83 H'?5.l.7 
""' 2,4 2 1. 564 ~7~5 O.J 

94 · 1.87 1585. 33 
8: l.77 16?.8 , (t iL, 
83 2.30 1641.8? 
26 2 , '~8 1.01 '1. 5~) 
E:5 L 7 l. 1777. ·3? 
17 .l. .45 i948~Z3 

,·; 1 
r:·~ 
._i ~-

5 ;'. 

1 .t : . • :. :r~ --3 2 '. ,, 
,\ , l ,- ;._; 

r ~ ~ 'i r --,·. ..~ 1 :: :3 
' 7': · '?, .., 

';'3 Jl ( r· r: - ~ '"\ :: -~ i, ;~ 

i ~ ,, 
.' . .. ·' 
~ -- , ,•1 
i ~ ;_. 

). 

1. 
l 
-:-1 /. 
•- · ..i. '-' 

675 

:7 1, , ~-s t ---~ ~~ 4 ] . :1 
7 ,j s(l E·<·J 2,J.(. 
5 2. 44 E-~, 3 ~~1 ·} r. ? 
a :J~:3E -- C~ 2-~,. -:-~ 
:~ ~\, ;) Ji[ 0] ~3 . ~ 

1. - 3 J 
15 ·'1. 3 

1 I. ::: . 2[-( :'i, 
3 1 1. 8E- 1. 

1 7 :: 1 7F- 11 s 
1056 lJ ~. Jl E- ~~ 13 . S 
177r
l. ~ - •J -·-

1 ' r . . ~ 
.. 11'(• ! 

... i~ 

- ij 

- ~1 

-:J 
~) 

- ?" 

~ I • ,... 

.' t',. ., .. _ 

-f '=" / 
_: ,_I :0 :.;-

1 '" i. -.. ,. .. : 1;-: 57 
J. 38;) 
16: J. 
1 /;37 
\. ,)},I) : : ;: " t. ~} f: _ - ;~: ; :·; ::· :;. :-:- ~ 

.i.771 .1 3 4 . 0.i.E--
'._J L3 i J 1. . :1.:'r:: - ~, 

,:,. ,_,-= 
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0 
0 
~ 
I ... 

0 
tC 

1.01 ·'1.• 

~ 

~'\ 

140 

I l l 

( 1i.,t 

Analyte or 
Ana_lys is 

90-0.3 •• _ 
11 o B -C...'1.- 31 ·+-, C-e,q.-t 

,. -o ~o o - A-1. 

\[/ \I, .. ~ , . 4 J 

uo~=-~ ~ 'lo - o~o t- A-1 

J- ' A;, 
. ... . ~ - -

Jr'}.,,/ 
~ 

: /.., ~ 

P7-22 

Sample Wt ~mp lc Wt 
. Wet (g) Dry (g) 

, ... "'""~ ~} -
IJ, , /:JJ?'/ , ~ 0 , J'"i ll -
" · ;;-k'/~ 

'" · :i" fl'~ I 
/7 " o,r;o7_--

~ hn-:i t7a. ~ , ,.. ~ 

SAMPLE PREP DATA SHEET 
325-B ·Hot Cells) 

Core ID : {l(J8-c..q 

Segment(s): 3 

_;;:1 (,..J.) / P, /Pt,</- P. ........... , 
Percent Water Total 
Solids Wt (g) Vol (ml) 

~y..,,,.,,,~ ..,,_,.,. .,,,. 
P, O¥Dj 1-2-,'6 ~--o 

' . ,~ 

. _ .. 
. 

~ -Sp i ke 
ID 

v ' 

•.:.-·, i. · =; 

·_::fL_: 

D Compos i te 

D Prehomogenized ~ Homogenized 

~j .. r/-

Spike Dilution Dil uent Pipet Hi see 11 aneous 
Vol (ml) Factor Matrix Calib (ml) 

o . &J2-2-J7( 

" · t:>Z--S-+'1( 

(), (JZ,.'Jf"/it Bt /\fJK 

(), DZ...550J 

P . 6LJ¥$"I 

t/. D zJ 'r77 l'.l,1,uJ J<:... 

:: . . ·,· 
·. _.; .. _· .. .. .. ·-. _: ~: :: 

,• , . .. ·- 5~ :::: · 



. : - .:. . . "';.·_ ·:--. .. - . : . 

., 
. ~-Q~O'/_ .... -\ 

{li:jQ_ 
~'l~ .0 

~ . ~•1., L--------
llj_ c- I It ,J VJ .... ~ 

ll~-
,.. ,, 

,. 
0 
0 
~ 
I 
J!yf 

111.....,1..---.... ,._. 1i 71 

(!.QJt.~ ... 'tl ~J ~.:::" 

k \l7 
,,,., 

,11 ~ JJ 

0 

I 

P7-22 

I °J> 

;nalyte or Sample Wt Sample Wt 
Analysis Wet (g) Dry (g) 

~-f;,4 t- 11', :,·y~,4 

lb,.:,~.)' 7 / 

- o<: d.J"r,7r 

o. :,- 'J) r 
~-~-~ t R' 

~:::. l>, J;"7"Z .. I 

,v -

-~ ~ -kQ t'\oJA -
, A A -

I 

,·· 

SAMPLE PREP DATA SHEET 
325-B Hot Cells} 

Core ID: l/0($-(_ CJ 

Segment(s}: --=S'::.._ __ 
D Composite 

D Prehomogeni zed 

z- (. / /P~ \A.51 .. 1v.s. L...y.11 rR.~ ., . ..1... 

Percent Water Total Spike Spi{e Dilution Diluent 
Solids Wt (g) Vol (ml) ID Vol (ml) factor Matrix 

c.~...-.-,....,:-~ 
t:;7. 0~¥ -z...rt. ~ ,'-0 i?, DZL~1 

o.o~ru 

O. d-z..:z..;07 

IJ. P V J S" ,I' 

t?. OZZ..'i/J 

_/ t:J. dZ.J/J, 

., 

' 

/ · . 

.- . . . 

, , .~•·' . . _·i--.'.).'/ 
·:; }:: .. _· 

~ Homogenized 

Pipet Miscellaneous 
Calib (ml} 

fl,,~ ,It. 

&.,,,.;/f._ 



SST SAMPLE WEIGH!' CALCUIATION AND IY\.TA MANIRJI.ATION REXX>RD FOR GFA ANALYSIS 
FOR SAMPIE #s: 

~ 
AW# SST# 

I.RB SOLID 
:r.£GruM WEIGH!' 

a::MFIIE 'IOL.& 
(VERSION) AilJND 

9 t> -;z..y7-C-I V:/7 - 9 .. 171J, -;,z.., o77'j UJ2, or;~ y /d, t)7'7'tf" 0,/()){,J >70Ao 
~r~n 
~/z._., 

u /tl, 079/ '9,/02-J~ -> $"r Q-&,1/' .. , ., -C-Z- 2.$0-90 T?337 7. (J 2--/ s- /14J,PtfJ>~ -¥- i'i/;i. ;;; I ? ~ 11•~ mrA. :r/u 
u , 

"-C-> 2f/-9u z_L>d. > oV/--';i !I- ,, 
0./0}/2.... ,, .. ., 

7tr31J-' --=-
fl 

~le weight algorithm: . . 
(1) ~liquot=(wet solid wt. (g) / .dil~t (vol) x aliquot (vol)) . 
(2) tern process blanks wet solid weights are zero. For µn:poses of calculation, the ~ 

bank wet solid weigtit values~ considered to be equal to the mean values for the sarrples 
to which the system blank applies. 

(3) Density set to 0.99777 fo:r; water at 22,degrees,c (h9t cell average tenp. ) 
if diluent is water. A different density is given if not water. 

/.0 
7.S-~ 
/.0 

7,7 
/• 0 

7f'¼ -
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Pacific Northwest Laboratory ANALYTICAL REPORT : 
:
!t-------------1~-------.--------l 
_ Work. Order No. 

M620J_7 
Customer Date Received 
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V 
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Solution number: RS/270/ 25 

ThJs mlxtd rldlo,M,dlde aanvn.ray referenc, 1ilnd11d cond1ts of• solution In .CM HQ of the nine radionudlde1 
raawctbelow. ,,-_•-/. }), .. , 1•// ? .W. ~,t •,r-'- 7.,r .. , :z.r,J ~ . 

Ref.,~ time: 

S.3264 

1200 GMT on 1 October 1988 
PST C11·:i, ~-r/r r · 

Dimity: t.065 a/ml at ,a•c 

P1rant Glfflffl•rav Gamm••11y1 Random Syit1m1tic Ov111II 
radlonudldt eMrgy (M1VJ p.r second unc:anainty unc.rtaintv unceruinty 

p.r gram· 
of solution 

c.dmium-109 0.088 632 :t 0.1 'X. :t 3.-, 'X, :t 3.8 % 

Cobalt-57 0.12~ 578 · :t 0 . 3 'lt. :t 2.0 'lt. t 2.3 'lt. 

C.rlum-139 0.1 88 681 :t 0.3 'X. :t 3.5 'X. :t 3.8 'X. 

Mm:wy-203 0.279 2019 :t 0.2 'X. :t 2.0 'X. t 2.2 'X. 

Tlft.113 0.392 ~023 :t 0.4 'lt. :t 4.2 'lt. :t 4.6 'X. 

Stranduffi-11 0.51• 3921 :t 0.2 "'· :t 1., 'X, :t 1.9 ,r. 

Cenkam-137 0.662 2566 :t o.s 'X, :t 2.6 % :t 3.1 'X. 

Yn.rlum-38 ~ 0.898 6'171 :t 0.2 'X. :t 3.6 'X. i• 3. 8 'X. 
' 
Cobalt.ea 1.173 3327 :t 0.3 'X. t o.s 'X, :t o.a " 
Cobtlt~ 1.Xll 333'1 :t o. 3. 'X. :t o.s 'X, :t o.a" 

. 
YtlriUffi-88 1.836 6579 :t 0.2 % :t 2.6 'lt. t 2.8 % 

At 1he ,.,.,enca time 1he solution 1l1a cont1intd the following lmpurltl11: 

Cobelt-56 equal to 5 . 6 
_, 

X 10 microc:uries per 9ram 

Cobdt-58 ~u.l to t.6 
_, 

x 10 microcuries per gram , .. 
Seleniurn-75 equal to 3.2 

. _, 
X 10 mic:rocuries per gram 

Zinc-65 equal to 1.1 X 10-G microcuries per gram 

Funh11 deulla, lndudlno campo1ltlon of the tolutlon, methods or me1surement, decay scheme 111umptlon1, 
decay t1bl11 and d1finlllona_ol unurt1intlu, 11111lwen In the dat1 sh11t .1c:comiw,yino thla 01nifle1 t, . 

Thia p,oduct m11tt the qU1llty usurance requlrem1nu or NAC R•oulatory Quid• 4. 15 for achlnlnv npllclt 
NBS 1nce1blllty·11 defined In NCRP51l ( 1085). 

c; o H rarlc~r Paa. 1 of I 
1 

.D04~136 

--"l:'1mersham 

. . 



•. ' ".'.~.• · . 

( 

I 
\ 

2"' $olMI Oea,bOQk Om. 
~ HeighlS. ~ 6000.S-46a2 ~,,~ 

Amersham 

.-

.. 

TRACEABlLlTY TO NBS 

Th1s product satisfies ~he quality assurance requirements 
of USHRC Regulatory Gu1de 4.15, Rev1s1on l, February 19, 
1919, for ach1ev1ng NBS traceab111ty, as defined 1n NCRP 58 
(1985), through Amersham's pJrt1c1pat1on in the USCEA/NBS 
Measurements Assurance Program of the Nuclear Power 

Industry. 
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L RB No , : ~.JXJ 

The following provides ev i dence of surveil l ance and/or techn i ca l reviews of 
this LRB i n accordance with MG 4. 3. When comp l eted, this sheet i s to be i nserted 
into the LRB each month. 
a• a az:::;: :z a :z a z 111: • =:::::: z = z a • • z a:: z •== z z a a• :::: :z: z :: : : z • z a= ::r •: z z ••a a a a ac a a • • z a a•• • • z =:: a•• a a 

SURVEILLANCE REVIEWS 
(Monthly for Impact Level I or II LRB entries by the Line Manager or delegate, 
and , i f appropriate , by the Proj ect Manager) : 

Pages Reviewed : , 1<, ti,,_ ,~ .._ 
Date Reviewed : 4 . 11-'lo 
Basis of Review :.Check for legibility, completeness , traceability of entries, 

Results : 
and a sample of requirements (1-14) of MG 4.3 . 

Reviewer ' s Dated Signature : -~/l~~(2~-~~-1.,,.;&_,=·=~-':l~-~'-'--~"-o __ _ 
•• •• • == :::;i: •• az:sz• au;:=•••• a z a :a• za • a a z •••=•z z a = ••• a:a • • a a zz z a •••• aaa z z::za:z s a a •• za • •• za:11 

TECHNICAL REVIEWS 
( Monthly reviews for Impact Level I or II LRB entries and pri or t o Pro j ect 
c lose out by a technically competent i ndividual) : 

Pages Reviewed : lit. ~ ,.,_"

Date of Review : '-'-". 'llJ 
Objective/Approach of Rev i ew: To detennine (check one or more) : 

✓ 1) adequacy/appropriateness of methodology 
7 2) if inferences and conclusions are soundly based 
7 3) i f data r eduction and/or calculations are correct 
_ 4) other (specify): 

Resu 1 ts/Canel us ions: 

o..t-- -~ • .1..t- ~-·.,, .. ~";, c~ ,"'4 ) ...,...J· 

Reviewer ' s Dated Signature: --~/4_"-'~---l;_q~..,_~!?,,...~---'"""'--''-' _._.q..::o __ _ 
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D5 - ALPHA ANALYSIS 



TOTAL ALPHA 

PRIMARY DATA PACKAGE 

005-001 



SST 

TOTAL ALPHA DATA COVER SHEET 

Sample Number: 90 -0300-A- l/2/3 
90-0301 -A- l/2/3 
90-0304-A-l/2/3 
90-0305 -A- l/2/3 

90-1255-A-l/2/3 
90-1256-A-l/2 
90-1257-C-l/2/5 

Procedure : Method-A Cat i on Col umn , HTA-4-6 

Pi pet Calibration LRB# : 52920 

Equipment (M&TE#): PAC #1 WM00579 , PAC #2 WM00582, SAC #1 WA82314 , 
#2 WA82315, #3 WA82316, #4 WA82317, #5 WA82318, 
#6 WA82319 

System Calibration LRB# : PACs HEDL-N-3219 
SACs HEDL-N -3430 
HEDL -N-3431 
BNW 52343 

Cont rol Data LRB#: PACs BNW 52341 
SACs BNW 52343 

oos-002 



SST 

ALPHA ENERGY ANALYSIS DATA COVER SHEET 

Sample Number: 90-1255-A-l/2/3 
90-1256-A-l/2 

. 90-1257-C-l/2 

Procedure: Method-A Cation Column, HTA-4-6 

Pipet Calibration LRB# : 52920 

Equipment (M&TE#): PAC #1 WM00579, PAC #2 WM00582, SAC #1 WA82314, 
#2 WA82315, #3 WA82316 , #4 WA82317, #5 WA82318 , 
#6 WA82319 

System Calibration LRB#: PACs HEDL-N-3219 
SACs HEDL-N-3430 
HEDL-N-3431 
BNW 52343 

Control Data LRB# : PACs BNW 52341 
SACs BNW 52343 

005-003 



TOTAL ALPHA 

ALPHA ENERGY ANALYSIS 

(Pu-238, 239/240 

Np-237, Am-241) 

SUMMARY DATA REPORTS 

oos~oo4 



SST DATA RESULTS FOR CORE 9 

TOTAL ALPHA 

Tot alpha 
Customer No . dpm/g 

Core 9 - Segment 3 
90-0300-A-1 1.68E+OS 
90-0300-A-2 
90-0300-A-3 
90-0301-A-1 
90-0301-A-2 
90-0301-A-3 

Core 9 .- Segment 
90-0304-A-1 
90-0304-A-2 
90-0304-A-3 
90-0305-A-1 
90-0305-A-2 
90-0305-A-3 

Core 9 Composite 
90-1255-A-1 
90-1255-A-2 
90-1255-A-3 
90-1256-A-1 
90-1256-A-2 

5 

1. 71E+OS 
2.57E+03 
l.80E+OS 
1.88E+OS 
1.94E+03 

1.83E+OS 
1. 72E+OS 
4. 11E+02 
l . 76E+OS 
1. 62E+OS 
1.87E+03 

2.63E+OS 
2.39E+OS 
1.78E+03 
2.SSE+OS 
2.65E+OS 

Composite Water Leach 
90- 1257-C-l l . 78E+03 

90-1257-C-2 2.35E+03 
90-1257-C-5 3.35E+Ol 

* Total alpha values are low as there is a loss of Pu, Am and Np during preparat i on of sampl e 
for count i ng . A quantifi ed multiplier has not been identified yet but we 
are going to report 30% uncertaint i es in the results on top of the exist i ng errors . 

D05-005 



ALPHA ENERGY ANALYSIS OF Pu and Np 

Pu 239&240 
Customer No . dpm/g +/- X error Pu 238 dpm/g 

-------------- ----------- ------------- ----------------
Core 9 Composite 
90-1255-A-l 2.05E+05 5.0 
90-1255-A-2 2.06E+05 5.2 
90-1 255-A-3 5.96E+02 21.5 
90-1256-A-1 2.15E+05 5.2 
90-1256-A-2 2.12E+05 5. 2 

Composite Water Leach 
90- 1257-C-1 1. 15E+03 9.0 
90-1257-C-2 1. 75E+03 7.1 

Pu results calculated at 100% recovery . 
Np results calculated at 93 . lX recovery . 

3 . 13E+03 
3. 20E+03 

(total Pu) 
6. 43E+03 
4.54E+03 

2. 12E+Ol 
3.39E+Ol 

ALPHA ENERGY ANALYSIS OF Am AND Cm· 

Customer No. Am 241 dpm/g +/- X error 

Core 9 Composite 
90-1255-A-1 8.05E+04 8.6 
90-1255-A-2 8.01E+04 8.6 
90-1255-A-3 1.0SE+03 45 
90-1256-A-1 8.23E+04 9 
90- 1256-A-2 7.80E+04 7 

Compos i te Water Leach 
90- 1257-C- l 6. 10E+02 17 
90-1257-C-2 l . 02E+03 12 

Cm-243&244 
dpm/g 

1. 51E+03 

Am and Cm resultes calculated at 100% recovery . 

D05-006 

+/- X error Np 237 dpm/g +/- X error 

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

19 .0 1. 85E+02 52 
20 . 6 1.88E+02 52 

<1. 45E+02 
15 .6 9.86E+Ol 93 
16 . 6 2.37E+02 41 

20 .0 <5 . 00E+OO 
18 . 0 <5 . 53E+OO 

+/- X error 

23 



TOTAL ALPHA 

ANALYTICAL REPORT CARDS 

D05-007 



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 calibrat ion 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 
i s 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 al iquot 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" . 

D05-008 
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.3;,.,2+- (.2 , '3!fO r+.J) ~ 

d,5'>t..2-
/. 'i;. 71 E + 5 al/111/J 

~J'hi; 
Jo ~~ J-'}<:j 

(Over) 

_.,_...,.._ ··-· ---- ··· . . •:.· .. :·· . . - - ·-· -~-- --· . ' 
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._ ____ _,+..;~-..µ;;.~-"7U---+------+--------fk 

i 
I 

f 
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,. . .. Corr C/M 
,' 

j I -· • • ; •/. I . , 
.,_ •~ l .,. ! J 

.11. O ~ t;; Corr C/M 

. JV7II d'IJS,7/ . 
p.Jp)5;i3-f./ ,,. ,Jr, 

Please Do Not Write In This 

Space While Report Sheet is 

Attached 

i . 

Serial No. 

i 
·. I 

' ., . 
. ·• 

.... -. --- ·-·-- - -- - -- 54-1700-177R (005189) . _......,..__ _ _:_-•-'-..' ... _ .... 
... . . : 

.. •· •.• 
-❖ . , ·:- . ·. . • .•. 
. , • .. · 

. , .. .. 

D0~016 . 
.. • . 

·•,:, .. •-:-•:•.=. ·. · ••• 
_?/, .- :: .. .. . _.· 



; . 
•' . 

. 1 
j 

.l 
l 
-I 
~ 

1 

.. . 
·: ••: :- ·• . 

,~?·· .. :,,· ·-·~! ,: 

• P•cific Nonhwest ~bot•tory ANALYTICAL REPORT 
;r:----------,-------r------i 
: Cwtotner D•te Received Work Order No. 
: SST 2- 16- 90 M620y ! r-:s.-=-,-,.-;1 :-:No-=---r:,:-u,-to-m-.-,-ld".""e_n_t -r---:-Co_n_s-t,t-u-•n-,-. -. -r----R-•-su_h __ --f 

•r-----,-----r-------.---------i :i • 70-0JO•·A•l 

SERIAL NUMBER · 1 Q 3 91 7 
o.ssr.4+0-ss11 J..StJ J 

BLAHX ~ . J -, 
' : .... 

I ~ t! 

uoa-c,-_ 
FIJSIQM 

TOTAL 
ALPHA 

~(o . y7"·0) -f-t~•J - loo .l 

s..._--r:- · · [[..i-0-11,.,, 0,/lo't..,l] 

IJ."""w J' ~fl,. •ho l 
1 

... 
l ., 
! 
·1 

e 
E . IITE Na. --
~ BMll52920 p. HTA·4·22 JP. :i5o (o.s~~) '; • .2. 

3
i',

3 
;.,_.3 

[!.s-$1,,S"ft.~s~xo.1~). · 
l 
I 

- Seri•I Number .. ,,. 
{ 
' I 

....... . , •'. 
•!I JI!~ 

· :;~· ... •' . J I\~, -- -~ 
'· , ._3 V. ;.llt. 
· ... . · - , .. . 

D•te Approv•I 
~'l-1d 0.¥ 

·'• '! I . 

... •·:, . 

------~. --·· ~~- .. ··:7.; · .~.--·--~----

/ .... ~.~;-::.:. 
... . ·• . 

. : . . :, ~: .' 
- ~- - ~:- -, ... ___,.-:------·-:' ,--~~":::-7:~~~ 
. ; .' . . ··: . ~ . : 

BETA ~R GAMMA COUNTING DATA :1[;·: 

8kg. 

CorrC/M 

I ,• ; 
(.' 

OM tJ,550 l Skg. . .H,· •~ •' 

11_ 2J}J_ ii, CM,OM . ., /;i 
12...Q.1:Z, ~-/. -~:t 

W1tt11e ,.,,_. \If. 
~{I) 7;, 1+) I ftJ 

Please D~ Not Write In This . 
j · 

Space While Report Sheet is 

7". • ·Attached 

Serial No. 10391 J. 

i 

I 
I 

• i 

·I 
i 

54.1700• 177R (00 5189) ~~ -- ·•--· .. . ··~-. ... . .. 
-: •. ~ . 

. ·. • .. · 
'••:• 

•• , 4 
· •, . •. - .:~ ... :-·-•.~: . 

=·~..;' : :_. • .•• 
.• :: : . .. ·., .. 

. ·, 
, .-. :1 

1 . 
i 
I 



.. ~ : :•· ' . . ·· . .. •. : '. ··=: 

:: 
1' _Picific Northwest ubotitoty 

f Cl4toiner 
! 

ANALYTICAL REPORT 

Dite R•ce1v•d Work Order No. 
ST 2-16-90 M6203f 

Custom•r ldent Con5tituent Result • r----+~:.:..::.:~__::.::::::.:.:::.:.__:_1----=~__J 
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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 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". 

D05-029 
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P1cific Northwest Labor1tory ANALYTICAL REPORT 

Cunomer Date Re,1m,ed Work Order No. 
SST 4-6-90 M&-2-& Mb'lo~S ~-
Serial No Cunomer ldent · Constituent · Result • (L .. { ,, 

250 -90 110B-C9-AN 239-240 PLUTONIUn ~ 90-1257-C-2 
iaat~L'Ct 

H20LEACH HTA-4-15 p.. -:: /•75 C:~3 

-- ~ -t 1., ~ 
BHWS2920 p • .J ~$'"" ~" k ~\,~0 f"i : a.a,£1-1 ... ,,a -

Serial Number 103215 Date I Approval 

UAIA 

ALPHA COUNTING DA TA 

~C:.:o.:.un..:.:t:::.ef..t.A~~~--~~l:,_it..!:,,1., ~2f~~bZ-::__J...:.:By~· L~--~·•~tt,~·~ L"'_~L-_1'1.r,!;,/t,_ __ ____f,'. Inst. 1110. 

Date ' J(/,, /tJI) ' ✓ ~! 

j 

SERIALNUMBER 103215 
(#, ~:l.,$

11
G '° HA.O • ••i7t."7l. . 

2,0215g, • 199,0698g. H20 : 1'11. ,1<-1 -'
WO 
S" • Ob, 3 .,...p_.. 'l.n'D~---.1.-,.J.. 

lj,917g~ 0,991$~~] 
L:.: Br,iw Sl92.o"'t ·J;~ 

p, 11'l 

BETA OR GAMMA COUNTl,NG DAT~ 

Shelf No. ABS 

1-R-eg_;_,st_¥r-,--4~i(&A..;.;.t..~_--4------4------1@' Date 

1--..;;...----+-----1-------+------r}/,/:I------+------+-------+-------
Tot11Counu _:) ¥,.2 t; e: Total Counu -;·i 1 

ii 
I-M_1_n ___ -l-_.1.J,Jff)~---li-------l------Vfi~I _M_,n ___ -+-------+-----t----'----i 
1-C_IM ___ -+-'""' .:.j·;....*'-'·'-=•,;2:;.;..:;.(._-+-----~------r,t~:1-_CJ_M ___ ~----+-----.......t,. ------t 

8kg. If 4/J i 8kg. . . 
1---=----~--.J.'"-.tli'----li-------l-----• i ''J--..;;...----f-----+------+-------i 

Corr C/M -Z3, .:3 t'.. $ Corr CIM 

'tt~l'-31: 'f. 
. ·.. -- -~" 
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Picnic Northwest ubor1tory ANALYTICAL REPORT 

Cu,tomer D1te Re,eived Work Order No. 

~~'T' 3-13-90 · M2&e~,?o"I~ 
Sera1IN0 Customer ldent Constituent '\11,9 Result '4/ ,., 14, 

188 -90 110B·C9·T Aa ~ Cj( .o~ ~ .f '< . .>J 
90-1255-A-1 .,.~ 

~~--c.7 TK110B·C9 ij,A-4-35 

:: "" 'fo 
S1q11nt COit -----> Ni FUSION 

1t•TE 360-06-01·0 B 
k.,_\i->'\~' BNW52920 p. t~ 

Stri1I Number • 102739 D1te 
IA~II G-'l,fo 

'"''" 

(Over) 

~- :• .-.~ . . .~ .. -

ALPHA COUNTING DA TA 

-
seRIAL NUMBER -i_-a213 s 

✓: .:: ... 

0.5560g ¼ 25011 ... ... ..1, , . 

. o. qqq-; ·,J._~S'n·x '. 'tn)-... 
[o,,4qM,,.J. O•i~s-i.tJ 
· Brlw 5'l.9l.o ~ -I Ok 

•' .. ~ ' ~: 

1 • • ~ • • ' •. • : 1 • ' • ._ • ••• I .,"' "'; ~,' •• .. . . • ' ", -l " I • • ; '• • • • • ! 
. .. •· -f :•; :. . :.-• : '; •-~... . . .. I. 

·,. ~:~:'. • ,• . 

. I 
l .· ~ .' 
I:,_ 

.. 

)if BETA OR GAMMA COUNTlr,I~ pAT~;J,i 

1-
C.:.o:.:u_n~;_;•_,..t:."!!.' L,~-2-:;::,.;6~e::.:"'::::.:2!<"'.:.,==' "!....-l-..:.8:.y ::::!.,/~~:.:fa ~~~-L:!:!~~---Fj\l.1'1-, -,n-st-. N-o-.. ---S-he_l_f N-o-. _...,...A_B_S ______ -? ,..B .... y--,-.. ...... } -;•i',.,.s' -----i 

,, m;_ -1.c ~ . .. • ti~~~ 
D1te ~r~ / 4tJ ,,J .2.-'f /~o @. " ;~ .Y ,'.f~i.~ 

1-R-eg-,st-11-rs_/!r_+,,;-..c,?~. r..S'"i;,..tJ.A.;S~/--+-'-t,1,,..=_:u.:,,;.:.q~, ~~,-;"-,.--lJ..------'1•,;~: -D-1-te ___ ..,_ __________ .....,..., __ ~
7
-,::.------1 

Tot1I Counts Tot1I Counts /tJ!t, '3 /~R~ ] 
1-M-,n----+-___.~/n)"'-"'----l-....:../wUJ.~rl.g.._--l _____ --l! •:~ -M-in----+--------+-------:;- .--+-,-,t-----
1------+---....:..;/'f;;..;./o;......_-+-....:~---1-------f.•-=,it------+-------t-------t--------1 
t-CJM ____ -t-....._....._., ....,--~--1--=/3::;...;..,' ~ .... -~-+-------1•f,;1-_c_1M ___ -+------+-------1-,1;-_;_, ___ -i 

Sieg. /, !J..11 IJ,dl'lf,. ~t 8kg. ·: : ·- ·~r., 
Corr C/M /fl, .S ..5 / ~ , r, 7-f-- ~ CorrC/M 

i 
( : .- ·. 
\ ; • • .• ' ~ • 1 • 
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' -rt!' 
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hcific Nonhwtst Uboiatory ANALYTICAL REPORT SERIALNUMBER 102749 
Ciatomer 

SST 
S.rial No 

189 ·90 

-r.r~r-c,7 

~TE 360-06·01-0lB 
BN"52920 p. lOJ 

S.nal Number 

. //I 1:8 
. (I. So, I 

Customer ldent 

1108-C9·T 
90-12SS·A·2 

TK110B·C9 
S1q11nt CON 

Ni FUSION 

102749 

If• 3':Jf -:: 3?, t73 
o., 7"/.J. 7 

Date Received 

3-13-90 
Conrt1tuent 

Aa 

\tTA.- 4- 35 
------> 

-¾v-\'>' 

ALPHA COUNTING DA TA 

Work Order No. 

~(e_2,o4i 
Resulrw "'/ n(~ 

~ 
7-ol e+r .,;-wt 

;,. 
j i-'- z ---~-. ·; ·t, , 

:·i. 
~ C. .. . . 

·.11. ;'f 
' . " . . ~. ; 

' I , ' • ' , • •• ., t r _ ' f •• o •~ • · •• •, , ~ ... ,:' I·• • '· • 

Date I Approval 
C-'f_.,O . C¢<.f, 

,. . . , .:.. . ,· .. . 

'OS- , 

(Over) 

·-
:W BETAORGAMMACOUNTINGDATA '' '; j-. ' .-------------.-----------~-.::~1------r-----,------,.---------l 

l---~~~=;:,:.:::.::,;...=:::="--+...;,.,li!!i~l:i:..Jic:X:il~t!::i!.~----¥~f Inst. No. Shelf No. ABS .~Y -0:f~ By L~- I /'.£,,/:L Counter /JJk,-:2...JGe"'- St;..;/ 

II -, · 
1--=----+--,1~"'-'~---1---11:=..:...:.J~--+------t'f•l'I~ -D-a-te---i...------'--...---.._ _ __,. __ v-!: .-----1 

-----+-~..../-a'----+----'~.i...:z::.._--11------~t,.,\1-..;.T_ot_a_l c_o_u_nu_-+------1-------1-....;..---~ 

-----+--""-UL.--4--~:_.,.--,---ii-------Ui£,· .. _M_•"-----1-------+------~-~------1 
-----i--.LJ..:..L.t.---'---'-J.::.!.....::::.1..-----JL-------l''.:).: _c_,M ___ --1------+-------+-:,_.) ;.._;, _· ----,.- -l 

Date ,a_..,/4~ ,i/~l:,o / ✓ 

Reg,m,rs ~ ,d,,J' I "· 3 7'JJ, 1 
Total Counts 14'7 I 14.~.l 
Min /r,/) Jt1f} 

C/M 14.11 14.,U 
{l Bkg. ;·,h:; 8kg. ,,;., {J,/1,I, 

CorrC/M /{J. -I'$ /I-, ~,I-

_______ ....._....._ ___ ....... ________________ -,1~; Corr CIM 

-~ .. 

-----

:H, J(j'Jt1Jb5j:;J,, Wlf.f.-S~ 
iJt{f,IJS~~4fp_3S _ _4}./11; $"-.f'JSf-~7 
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Attached 
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P•cific Northwut Ubot•tory 

Cunorner 

SST 
S.ri•INo 

190-·-90 

-i;:1t7- &.7 
· ' 

~TE 360-06-01-0IB 
BNWS2920 P• L~ \ 

S.rwil Number 

11~ .•~ . ·. ~ 

·:.:.'o.)1'l. 
:'.-;, 1/J:J.. 

.... ' . ':. '. , 

C1.1stom•r ldent 

llOB·C9·T 
90·12SS·A·l 

TK110B·C9 
Seg11nt CON 

Ni FUSION 

102759 

ANALYTICAL REPORT 

D•te Reteived Work Order No. 

3- 13-90 M~~J-0 "l ~ 
Constituent ·Result'{''("" 

Al ~-,.os (: +3 ,,,,.,,.,,,, 

\-\"Tf\-4- JS 
;-

~. 
;! 'f.1t 

D~t • I Approv•I ,_,..,l) ~ 

(Over) 
:: '. ·,. ' 

·:. , : .. , 

~-_; ! . 

. ·.'. ~ . 
• •·t · . • •, ~:--• ' . 

. ' .... :.··-J:' . 
• I 
· •.!· 

-:r-
', (·! ' .. '"-· _ ..:.:a.:.L::...:2~~~;;.;..-·:,;;_·. !....' •~'• •:;.::;-,·=.·•f .. . J:..•(r • ....:,·u · ..::·· .. ~-.1.• _:,_....;..:. __ :.....;_:__:__2,_:• .:....:: ·:..:.·.:J• •..:,;· ·J..:.ll• ·~im-llillll ... _llia_li,ill,) _________________ _ 

~l{f~~i{ft~½;:t/?\;t\i::.:::·_/.:-.. ~ ;;-,:,--. :;· ,_: ·:~·rf,~1 
. ' .. ;,:·t :}JJ;:~;;i,ti:1\/";,;_;···' ALPHACOUNTINGDATA ., fil BETAORGAMMACOUNTINGDATA '?,? 

\q~\:. Co~~ter·~ .. 5 By L , ~GI, /·/ i~ Inst. No. Shelf No . . , ABS ·'f B, Y 
• <• •'• '· ,'· , -, ; i •• ·.·_: __ ~_·.~ .:.1.._,;t·.~.: ... 

:?·:i L.D_•_te_,_·.,_.,._, ,_; -ti&~·/ ~u'-/'..x.•4/J_-l~----/---1--✓----~~•-·•.::': .· -~· s'
1
" ' . .-:~:.! r- i ]n._ ____ .....,. ____ 1..,,_ ___ .....1,...;.. _ _,.;.. ____ ~ 

,.;•l ,t; D . ·r 
'1,~J':1.l, Reg1st11rs O //~ 1--..;;...--:;.;_-+-<1,1,w~i..c:;.--+------"--------t.:j[ T;::, Counts , ,_.,: .. ,~: 

·;:_ ,'.~ .,_-----+---==;__---1------+-------l,,;1-_M_1_n----t-------+------+-, _ _.-_._-------1 
.::J ""' CiM ., .. , . .. -.~,'.' 

Tot•ICounu ;_,4. ~ 
Min ft/) . 

{J.~1 ~:::,:~ t------+--"-'-..;..::;'-'---+------+-----~I~'":1-. -----+------1----...... ---1------1 
,-,;:)~ t~j: Bk V .. 

C/M 

<~ i-..;;..---+-=~"--4------+------~ii•''I--c-o~;;..;-c-,M---+-----+----,,----+-,.-,.-. --r-----i 

ti! i , , \ ,,e ,;ii 
8kg. A.r/,1/J 
CorrCIM (J. /t}'f 

WAU3IB j 
~, 

~ ; l ~ • • '.- <_,!~':) .:~ ~i-~ 
-~ ,. -~•:r :r; 

~l))5J~,f11. 1D 

>··l 
-~-- ·-t 

. •· 
•.' 
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' '.;::~. ; :.. 
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Puific Not1hwest L•bot•tory ANALYTICAL REPORT 

Cuuomer O•te Received Work Order No. 

Q .. SST 
Seri•INo Cuuomer ldent 

3 - 13-90 M2-S-& t~., n 'tea 
Constituent Re~ll' '-4/1,.,/&,,. • 

. ; 

. ~ 
I ; .... l 

. ,1 

. ' '' ,, 
·. ~ 

• ··J 

:· '.~ . ~ ,.. 
-~ ~ 
'l ~ 
l -... j : 

. \ 

191 -,o 110B-C9-B Al +'~~ i -2.~ E 't ,.,,,, 

1.;~~r-,1 90-1250-A-l ,_u,J-
TK110B-C9 ~TA-4- :iS 

Seg11nt COK :! '1 t -------Ni FUSION > KUE 360-0o-Ol-OIB 

,\v,\">" BNW52920 p. 191 

Sera•I Number 102769 D•t• · I Approv•I ,..,_'Jo a~ 

• 7 . GS 

( o, 'f;'J'() c~~o) 
( 0 - ?_1 H ;(_ o . I nJ'C )(:_,; ~,_) 

· S · 7 · .S 
: 

(Over) 

ALPHA COUNTING DA TA m 
Counter /f'#t!,-~~ 6B'ifil.-~ By ./ ~ /y(~~ ii Inst. 1140. 

D•te 

Regastttrs 

Tot•l Counts 

Man 

C/M 

8kg. 

CorrC/M 

l.t/""1/t;p ..::l,!t:Jt-J ~ ./ 
I 

1.i~; I tJ.-/19~1 
/ ~'1"l ISS.S 

/~{) /rrf) 

//{, 1 ;z. 11.55 
/.~3 o.11,,1. 

11,-1,'! · ,J, 3ir 
Jtj11f()dS~ -u,. Wfd•V.i# 
JJN"'6iL~ /i -'f 6"-Jw5~ p,;i7 .. 

I 

Please Do Not Write In This 
. 

Space While Report Sheet is 

Attached 

;~· ,•. . . 

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

~,:.;, 

f~ 
:'": ~, 
?~! 

O•te 
,;,C,❖ 

ToulCounts ·;>;:: 

I ·Man 

I CIM -

[i Bkg. 

§.1 Corr C/M 

i . ! : , u r 

<1· .. 

--

. . 
;·.:.,1 

SERIALNUMBER 102769 ·:: .. 1 

:, ~ I 
: I 

) .;1 
O, S2S2g ¼ 25011 ._, . . -··:',:! 

0 ,9q413~---+Sbt>'N. .. lcn,~ :·) ,\ 
[o,4q S+>w-1 O, i 01> ~JJ ');\' 
· ~w s'l.,10 ¥, lot if 

·- . • .. ... 

J~;~~ c:{f ; '.! ' . '· 
i 

~r • ·· .... ,\~ 

·/;~ 
• ~-- . 

,_ · • ; 
..... _.: 

BETA OR GAMMA COUNTING D~TA ·;,f)'. i 
Shelf No. ABS By J:_.n - I 

'' . ~;·J' I 

' 
. ' , .. 

' 

I 

' 
.-t 

.. 

• "r ' ' : ; 

• ! 

' 

' 
.. 

' 
,,. 
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; I ,· 
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Serial No. 1 02769 -

54-1 700-177R (00 5189) 
. .' ; : 
. ~-:· -~~-1 
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~--. .-. ~r· .~ 

I 
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Puific Northwest ubofatory 

Cunomer 

SST 
Seri•INo 

192 -90 

r;-»-t-,7 

1•TE ~0-0o-01-011 
SMWS2'20 P• J_~l 

Seri•I Number 

'""!" ·:•·. ·•· .· 
. \~:i'.'../9.11 
· ,,.-;. ~1)5 I 
, -:"" -. ·_ .. . 
·i .. ·:: .. r•-, ... ·· \· \:-

c:-~~;";f f_ 
·. ~. J 7'/ Z,.1 

. .. . -~ .. ~. ' . 

D•te 

Registers d 

Customer ldent 

110B·C9-B 
90·12So·A·2 

TK110B·C9 
S1g11nt CON 

Ni FUSION 

102779 . 

ANALYTICAL REPORT 

Date Received Work Order No. 

3-13-90 M%eh20'-t9 
Conn1tuent Resuf( o/',/'1• 

Al Gt'(~ ~ 4- 7, tO .,,.r • µ. 
1-

~Tf\- 4- ~!:i" :t 7 si: 
----- e- t•St4H > 

~\v,\'?~ 
~ 

... ,_~ ~ 

D•te · I Approv.l ,-i"-,d CerU 

(Over) 

Inst. !'\lo. 

Date 

Total Counts Tot•I Counts 

Min 

C/M 

8kg. 

CorrC/M 

:t 1. llJ?IJOOS?).. W~ /.J. S #f, 
~5»1-l 11.3'! ~ -11~ 

· · · IWt.4 $' ::;r; ~ ,,,A-7 
.. 
... 

· Please Do Not Write In This 

Space While Report Sheet is 

Attached 

CIM 

D05-041 
...... . 

SERIAL NUMBER 

·- •·' ., . 
• . ~ ,. I • • 

. · I .• . \. 

Shelf No i ·, ABS 

Serial No. 

,. , . ' • .r'•. 

""~· - ' . 

. \ 

. ' . ~ 

. ... .. ... . •, • .... 
. · .. -:~ . ·. 

·, .. ; '• 

. •1•.-·..- ' . ··, · .. \ , 

• .. :·,1 

1027 7 -·--
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Puific Northwest Laboratory ANALYTICAL REPORT 

Cuuomtr Date Received Work Order No. 
C. C, 'I' 4-6 90 . l-1620 Lt8 
S•rial No Customer ldent Constituent Result . 
249 -90 110B·C9·AN ANERIClUH·CURIUN 

G,./0£ t'L. ~ 9O-1257-C-1 
~,.H' 

H2OLEACH HTA-4-35 
,. 

~ /7~ 

BNWS2920 p,1! J ~ 
Serial Number 

Min 

CJM 

8kg. 

CorrCIM 

I• 

lOJOOO Date I Approval ,.'Jg ... :, CUr-

wf'S;; .. :31,. -. 17"'• 

!J/{J~4g1.IIYJ .. 

Please Do Not Write In This 

Space While Report Sheet is 

Attached 

. . 

Inst. No. 

TotalCounu 

Min 

C,M 

SERIALNUMBER 103000 
~ :i~..s- G f) i,.,fJ = ~ '1~'' 

. , . ! 

2,O799g i 2O2,O588g, H20 -~ . .tc~?'-"'M\f 
1,oo "s~.-.5CS"D~ lR~ 
(~) [_o-~ 0.0:3"1.~ 

~IJ Slell> t, \O, 

·' ';, · ' ·r-· 

. f 

'.6 '• • . 
: \ \:I.\. ' 

., ' 

Serial No. 

54-1700-177R (005189) 
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. P1eific Northwest Laboratory ANALYTICAL REPORT 

Cunom•r D•t• R•t•ived Work Order No. 

SST 4- 6- 90 M620.Y...8. 
Seri•I No Customer ldent Constituent Result 

250 -90 110B-C9-AN AKERlCIUK-CURIUK ' ~ 

90-1257-C-2 J,b.2£~,,A 

H20LEACH HTA-4-35 *'~ "j.wJ" 

BHll52'20 p, (1 a ~ ~~~-
Seri•INumber 

C/M 

8kg. 

CorrC/M 

. I r• ' 

1032-10 

15 
u.)/1 "'i:2311 .. -= () ?. 

~JJ/i) s ~143/·/~1 i ) 

D•t• I Approv•I 
,.~-?o ~f-

Please Do Not Write In This 

Space While Report Sheet is 

Attached 

••·.• .. ··· 

.)\\i:·. ....... . . --.· .. 

·bos~o4:f .. 
'. • 1 • · .• •, • 

·. .•·. I 

SERIAL NUMBER ,. 103210 
e US'

0
c: f' ~ • :.~11''1' 

2.0215g. i 199,0£9~g. H2D ,~·,:c 171,,,c.1,1 

\,oo"s-~~so~:: .: . lcrt>'i\. 
r A~- "'•~ ro~ so31,/ : o-o~t. 'J ~/ L: ~ - ... ~ 

· 8-Nw_ ~-t.,1.0 ·p,109 

Serial No. 

.. :: ' 

. -~~> ' 
!•. 

., 
'. ~ _·•·,·. 

. , .. ..... 

54-1700• 177R (005189) 

JI •• ~ 

'· .·: 

~' . -
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~o-e-c;t lJ.S. DEPARTMENT OF COMMERCE 
NATlONM. • UR&:AU Of' ffANOAIICS 

WASHINGTON, Q.C. ZOU'6 

·-· 

Lo.A.~~t-\00 ~ 

.' 

~)'\ 1. )-
REPORT OF CALIBRATION 

PLUTONIUM-239 SOLUTION 
Sl4bmitud by 

U.S. TESTING CORPORATION 
Richland, Washington· 

The sample, identified as T-1350-1, consisted of a flame-sealed glass 
amp0u1e· containing 4.0585 grams cf a solution, said ta be plutonium-239 
in 4.291 M HN03. . 

The alpha-particle emission rate per gram of this solution was detennined 
by liquid-scintillation counting. Counting samples were prepared by 
quantitatively transferring aliquants of the source material into vials 
containing 10 milliliters of an emulsion scintillator. 

The alpha-particle-emission rate per gram of this solution, due to 
plutonium-239 and alpha-particle-emitting impurities, as of October 1979, 
was 

*l.976 x 103 ~s•lg•l ±•l.051*. 

The uncertainty in this value, 1.05 percent, is the linear sum cf 0.35 
percent, which is the limit of the random error at the 99-percent con
fidence level (4.032 Sm, where Sm is the standard error computed from 6 
detenninations), and 0.7 percent, which is the estimated upper limit of 
conceivable systematic errors. . . . 

P.O. N~. P-8213 
November 27, 1979 

.. 
D05-052 

For the Director, 

W. B. Mann, Principal Scientist 
Radioactivity Group 
Center far Radiation Research 



Hanford Engineering 
Development Laboratory Pt 1811111 ICIII.AII0 1 WA tUIJ 

Radioactivity Standard T-1350 
High Purity Plutanium-239 

.. 

July 24, 1979 

This radioactivity standard consists af plutaniwn-239 in a nominal four grams 
af solution in a flame-sealed glass ampoule. Twenty individual, serially 
numbered standaTCis wer~ prepared; their respective amounts af solution are as 
fallows: 

T-1350-1 4.0585 grams T-1350-11 4.1040 grams 
-2 4. 2157 II -12 4.1209 .. 
-3 4.3091 • -13 3.9944 • 
-4 4.0277 • -14 4.0784 • 
-5 4.1596 • .. 15 4.0933 II 

-6 4.3244 • -16 3.9688 • 
-7 4.1664 • -17 4.1800 • 
-a 4.0974 II -18 4.3587 • 
-9 4.0434 • -19 4.2665 • 
-10 3.9786 • -20 . 4.0233 • 

--. 

........... 

-.......,,I 

The solution is 4.291 molar nitric acid; its density is 1.126 grams per mi11i-
·liter at 23.1 •c. 
Nominal total alpha activity af the solution as of July 20, 1979 was 

2.0x103 s·1g·1 

This radioactivity standard was Rrepared from plutonium oxide material obtained 
from Oak Ridge National Laboratory on June 18, 1979, batch number 277-AA. 
Plutonium isotopic composition, as stated by Oak Ridge National Laboratory for 
the basic material and as measured at HEDL by the Applied Chemistry and Analysis 
subsection upon the standard solution, is as follows: 

ORNL HEOL l 
assay i weight i 

Pu-238 <1.2 ppm 0.00053 
Pu-239 99.9985 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 radioactivity standard was prepared at the Hanford Engineering Development 
Laboratory, Chemical Engineering Oepartment, ·Chemistry and Analysis Section • .,.....__ 

. .. 
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