
19-N4V-9

centroid eergy -.NW 

channel-~J 4.v ke

met 7 area C~ errorT~ gams E 

cont % pe.r sEe:cond

M~4 

R-

4 NP23 E-155 

NTRAL

.4 -5

M -12 PO-2 14 

B 14 

1 4.* ;34

X(E131M 
NATUR!AL

Peakat 3.53 eV dopmd frm anlysi du

154.3 77.:15 

479 .BB 8.91 

105.02 2.47 

299.34149.5 

590.7 29.2 

12:85 60 .2 

-j53.4.42 682

1.4 

.14 

0I. 9B 

1.3] 

~1 . 3 1 

2.44

213.4 1 .8 

4497.:4 4.42 

-440.4..4 9.43 

6B.4 48.61 

508.5 7.954 

39. 15.6 

1144.1 3.79 

-44. 1 11 1 

146. 16.  

40 .3 5.V 

275. 2.05-

5. 3 2 6.  
17.5 12.  

20.0 10.t 
7.2 10.7, 

1.1 4 8. E 
7. 9 G. "ý'
0.8 55.1 
1.1 40.  

21.3 5.  
0.8 66.1 

24.0 5.6 
M 1 4.11 
0.5112..-.  

137.1 3.  

1 .1 16 .:-.-.  

161.4 4.  

4.0 25.  
19. 0 H.  

13.0 12.  
2.2 60.  

5 S. 2 6.

759 .1=' 

13.6 -4 

70. 6 .4

M- Peak is mu±tile 

- ~.,- Envirnmeta backroun meat.-~- Will be~ sutace 4. I... Cfro the p)eak above.=

Bak ron sutr.to pLJ -:l-l~C2O4 :eE rf rmen us ing~ file SP -1 2:14-.: :F:; 

.ac!-.,round description:~ 25Kj SEC:' LBK 4/10

M35240

2.36

L



, ~ aL L L 1 b1.-
:CARPET 1

nIumbei.r nul;ide3

1. Fissio gasesi.

con __ au

to~tal 1.47E-03total

3 . Priuae 

1 r-j-

3 EU15 ?

tota 24.86;E-03

f-3.42~E-0L4 I 33 -0 

+-1.65-!4 1.534E-03

fI- j .34 -0

? nualic1!s wi7th a~l3 como singl line, cannot ident.ify whLM one is mEV n*-' 

_es pek wer no identified 1

number channe energy peak intensity -- -. .3

5.3490E+00 
1.3632E+01 
2.0033E+01 
1.0826Eý00 

7.8661 E+00 
7.6902E-01 
2.1277E+01 
2.391%ml 
6.8094E*01 
4.9426E-ul 
1 . 3571 E+02 
1.8426Eý00 

1.5686E+02 
4.0450E*00 
1.8213E+01 
2.174BEfOo 
5.4407EvOl 
1.0411EMi 
1.7962E+Oi 

8.7702E+00 
8.1115E+00 

1.3643E+01 
6.4102E-01

+-1.4 E0 

f- 1 7E0 

f 1.14E0 

-- 5.5L u 

4- . . '3V +0 

* 3 '.3 - 3-.  

+-1 .03E+00Y

- ~ ~ ~ .0 sioma (.3 68.3 *! . ..

V-. 4 - 4

1 .54-03

1 
2 
3 
5 
6 
7 
9 

12 
13 
14 
15 
M 
17 
19 
20 
21 
22 
23 
24 
25 
26

63.24

748 

7-.3W 

lii.91 

92.47

126.5 
149.7 
154.3 
179.9 
185.0 
299.3 
372.2 
484.2 
590.7 
600.4 
704.0 

1021.7 
1218.5 
1330.7 
1536.4 
1896.2 
2239.8 
2475.4 
2755.0 
2815.5 
2921.1 
3458.6 
3528.4

T 3 3115 

NATURAL 

P -21.

---------- Activity uCi/EA ) ---------

measured decay corrected

total 0.00EM-1

NATURAL 

NATURAL

Errors quoted at
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NA-24 
AR-4:1
CR-51.  
MN-54 
MN-5.6 
CQ-5-7' 
C 0 - 5;.z": 
F E 5 
C 0 6 
CU-64 
i ". I - 6 
Z N - 6 'J 
S E - 7!--'.
BR-84 
too 
S R - W*!i 

R B - 8 
K R - 8 
Y -- 9 1 !,-; i 
SR-911.  
SR-92 
Y-93 
Y-0.1 
Y - 9 
NO-95 
NB-95M 
ZR-95 
ZR-97 
NB-97 
mo - W
TC-99M 
MO-101 
TC-101 
TC- 102VI 
R '- U- IP-13 
TC-104 
RH- 105 

U- 105 
-106 

i C. ý 6 
As- 108M 
CU-101

MDA 
WIMA 
MOA 
MDA 
WMA 
AMA 
MDA 
MDA 
AMA 
AMA 
AIDA 
AMA 
MDA 
MDA 
VIDA 
MDA 
--cion 
MDA 
VMA 
MOA 
MOA 
MDA 
WJDA 
MDA 
VIDA 
AMA 
MDA 
WIDA 
KMA 
SIDA 
MDA 
AMA 
VIDA 
AMA 
VIDA 
MDA 
NDA 
WIDA 
WA 
AMA 
WIDA 
MDA 
MDA 
MOA 
i-10A 
MUA 
ADA

2.51 E-04 
2.37E-04 
1 . 16E-0..-], 
2.04E-04 
2. WE -04 
9. 01 E -05 
2. IBE-04 
4.34E-04 
2.77E-04 
4.95E-02 
1 . WE-03 
6.61E-04 
1 ý 39E-04 
5.34E-04 
3. 73E-02 
1 .63E-04 
1 . 15E -u4 
2.92E-04 
j.vOE-u4 
1.93E-04 
2.04E-O'.3 
1.04E-03 
5.20E-03 
1 .66E-04 
7.26E-04 
3.72E-04 
i .60E-Q-3 
B.86E-04 
4.45E-03 
2.53E-04 
4.03E-04 
3.70E-04 
2.91E-03 
1.83E-04 
1.49E-0-3 
1.05E-04 
1.25E-03 
3.4BE-04 
1.34E-03 
1.56E-04 
3. 81 E - &I 
5.90E-Ozi
4.04E-04 
i .67E-O.'-' 
1 .67E-O'--.: 
1.55E-04 
3.36E-0.3

5I .0E0 

..7E 0 

1. 19E-0 

2 .05E* 0 

L33E0 

9.3E0 

2.0E0 

4.1 9 -4 
2.7E0 

1.38E-01 

1.9 E-0

*** M D A C A L C! U L. it T 1 0 N R E P 0 R T 

.moie descriotimm wCARPET I
Analyzed ny

measured



AG-110M 
SN7113 
SB- 122 

wy-124 

-125 

123 i m 

,-131 

1-131 

TE-131 
1-132 
TE-132 
BA- 133 

TE-133 
1-133 

XE-133M 

XE-133 

TE-133M 
TE-i34 

1-134 

CS- 134 

1-135 

XE-135M 

XE-135 
CS- 136 

CS-137 

cs- 138 

XE-138 
CS-139 

BA- 139 
7s- 138M 

-139 
ý,"- 140 

LA-i40 

BA- 141 

LA-141 

CE-141 

BA- 142 

LA-142 

CE-143 

PR-144 

CE-i44 

PR- 146 

CE-146 
ND- 147 

PR-147 

PM-149 

EU-152 
HP- 1 oil 
W-IB7 

HG-203 

NP-237 
U-237 

NP-239 

AM-241 

EU- 154 
U- 155 

-94

VIDA 

PIDA 

VIDA 

II"-

VIDA

1 . WE 
2.17E-04 
2.27E - 04 
2.02E -04 
4. 81 E - 04 
6.4&E-04 
9. 66E-04 
1 .52 E - Ozllt 
2.30E -Oz
1.95E-04 
1 . OSE - 0-*2.
3.79E-04 
4.72E-04 
1.66E-04 
9.48E -0411
3.40E-04 
2.59E-04 
4.19E-04 
2. 25 E - 04 
2.23E-04 
S. 92E-04 
4.39E-04 
1.09E-04 
2.03E-04 
2.26E-04 
3.51 E-04 
8.99E-04 
1.52E-02 
5.17E-04 
5.46E-03 
1 . 10E-04 
6.33E-04 
2.6SE-04 
5. 1012-04 
8.69E-03 
1.76E-04 
1 . BBE -03 
3. IBE -04 
4.86E-04 
1.29E-02 
7.63E-04 
5.50E-04 
5.69E-04 
4.13E-04 
1.41E-03 
4. 07 E - 0.3 
2.69E-04 
I . ýW -04 
6. 73 E - 0 1, 
1 . 37E-04
9.85E-04
3.23E-04 
3.52E-04 
4.78E-04 
1.90E-04 
3. WE -04 
1 .81E-04

2. WE~.-0 

4i. 64E+ 1..  

.1.6E0 

.7-04.4 

1 .~ 2.. E 0'.-3



1) 01 01 14 13 P F1 C ' R Li M AN A L Y S

Caber inutis nc.

A 1.4-.J L Y S Pj AL R. Ai M E T L

Sam~ple no.  

ADC~ unit nubr 

GemetryJ numberbi

I' r u channe

2.0

0.4 10 i S 9

Ranom umcorr~r

3. ('*.,-; 
409F-j 
linear 
disablec! 
disabled

~1MDA : .4 9.%

4zA2.F$:I_1BRARY.-C.SPFANL.4 4i:;1

-.000~O EA_. 4. ..

m:4r4 si2J 2ze

Sample aken o 

Collec stredo

liv time.: 1 100. seconds

:1 - V-7 at 73 W 

:~~~ ~ __NV97 a 8450 

1 35.0minute

rea tim 1 4 -00 .0 seo---i

11 18 199 

11 15... 199

1 B-NOV-9 *7

1 . C's 
3. C', 

2

Spectrum file number 

WA unit number 

Detector number

Anaiysis library 
Backoround subtract 

Sammie descrintion : URANIUM ROCi-ý: Analyzed by: ELN

Energy caiibration used done on 

Efficiency calibration used done on



*** P~4 E A

ce... id

F. 1 T REPORT

energyy FWM etaea Er

96.S9 
126.32 
149. 23
154. 11 
167.09 
17 4 . X.2

NATURAL 

PB-214 

PB-214~

.1.1 

1.09

26.3 
2B5. 0 
326.2 
679.2 
169.0 
221.0 

712.1 
5.6 

95.9 
919.8 

3.6 
95.5 

503.7 
60.1 
65.0 

1017.9 
23.0 

1729.4 
1026.9 

M. 1 
27.4 
41.1 

169.7 
6i .9 
47.4 
18.0 

140.9

62.22 
S. 50 
8 . 3.'--
4. 9 

13.95 
11.4(--, 

5.01 
12.49 
18.42 

3.71 
16 . 2:8' 
15.26 

5.03 
21.08 
20.20 

3.42 
39.37 

2.50 
3.22 

12.26 
26.40 
19.97 
8.15 

14. 9 Y 
M.93 
34.90 
8.79

-4.' 2 18 

48. 5.

11 3 
M 4 

11 5 
M 6 

7 

13 7 
8 
9 

12 
01 1 -1: 

14 
15 
16 

19 
20 
2 1 
22 
23 
24 
25

1.39 
1.26 
1.26 
1.26 
1.31 
1.21 
1.32 
1.53 
1.84 
1.65 
1.83 
2.0-3 
2.15 
1.97 
2.00 
2.45

M - Peak.44 is a mutil 

B7 - Eniomna ba 4i4.! .4i ckg uroun p~eak. Will be 0 subrac~ted~ from on pa 

Bacgrun subracio pefre sn'ie PSAAB"0.C 

background desripion 25K~ SEC ~ BK 4/2/4

P e- aC k-:

-I.85 99.:.  

47.3 235.98 

48 4.5 24.0 

53 .1 26 .4

EU- 5

6.4 
34.6 

4.6 
5.0 

86.2 
2.2 

177.9 
105.4 

21.6 
6.1 

12.4 
61.6 
24.9 
21.2 

8.2 
80.2

L A - 141

Y -.  

B I--214

gammas Errc 
per second

15. 4C 
6.  

21 .  
20.  

4.  
39.  

12.  
2a.  
20. ýi 

34. 1: 
9, X:

NATURAL 
!*--,!A-FURAL NATURAL
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n~umbe 'riJ 1 f1id

1 . Fiso cases

to a U.OOE_ --4

totl .OOu 0

0* .283 -2 47E 0 f-.)4 4. (J E .. 44 

U.5 69 .91 -0 -- 1.0 44.4.  

0.07 S 14B-4' 44. 4E-0 

0.18 8.6 -04 I OE 04J 

067 2.34Ei-0 44 9E-4 

toa 1.4E0 oa

2.77E-0 f-5.7E 

6. 4E. 4 1 10 -0 

5. .IE 0 f-i.2E 0 

8.66E'--0 +-.8E0 

2.34E-03f29E 

1.4E0

a' commor~nr sEingle liner,: cano identif whc one is presentL'

n4umber54 channe

3 .2586E400 

2.097!E+01j 

1. 880E+.1 

4. 4 . 4-, 

3455.,~ 

4.6067E*00

f-1 .3-2E&1.4 

F-.5E0 

'I796-0 
f-2.62E+044 

+-2.2E+00 

f-, .B E-0 

f- .0.-E-. h II 

L-.7E 0 
-.. 0E-01 

L-.9E 0 

4-.0E0 

+ '4 "4 O:.

±-.3E0 
L-.0E 0 

f-t .7 E 

f-3.64E I 

f-2-' ( as 

T -7.60C 00

? = '- nuclides.. with54-

48.59 
63.28 
74.73 
77.14 
83.86 
92.60 

143.86 
185.99 
242.08 
269.24 
271.14 
295.24 
329.56 
351.99 
609.37 
768.37 
785.56 

1120.28 
1237.77 
1377.94 
1407.88 
1763.98

NTURALI'12 .  

15.1 

167.6

542.8 

59.

1 
2 
3 
4 
5 
7 
8 

9 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25

PB:4-2 .14 

LA 1 45;i 

BI2..2 
BI-21

impie description 
talyzed by

cont.value ---------- Activity uCi/EA ) ----------
measured decay corrected

2. lodinesý

3. Particulates 

1 Y-92 
2 NB-95M 
3 CD-IOV 
4 EU-155 
5 NP-237

,ese peaks were not identified

energy peak intensity (gos)

C 0 - 5



** M AC L. CU L. A I N! R Ci T**

ample decipi

uK J..f

NA-24 
AR-41 
CR-5! 
1"flN.1-54 
IMP 5 6 
CO-57 
CO-58 
FE-59 
C 0 - 6 C)F 
EW-64 
NI-65 
ZN-65 
S E - 7 F5 
BR-84 
KR-8b 
S R - 0-5 
KR-85M 

R B - 8 

Y-91il 
SR-91
SR-12 
Y - 9 -J 
Y-94 
Y-95 
N B - T-5 
Z R - 9-4-5 
ZR-9-," 
NB - 9 -1 
i-10-99 
TC - 9901 
MO-101 
TC-101 
T C - 10 2 1-01 
RU- 103 
TC- 104 
RH- 105 
RU- 105 

9-106 
-106 

j-108M 
tb - i og

1O 

Ml.  

I A 

VM1 

MDLiA.  

MDA:~ 
I JDA~ 

Mh 

"MESi 

1111 

MDn'

MBA 

.D 

iM' I 

M 

MDA 

-M'1 
ii I 

i'LDF 

MDAIr 

1 A 

Mii

8-NO -97'~

3.62-04.I 

3.WE-04 

1.3 E-0 

3.2 -4 

7.9E0 

1.3E0 

8.38-014 

1.9 E-0 
7.54E-014 

2. 4 j E- 0 1,11 

.4 2E0 

5.4E0

3. 15 -0 

1.5 E-0 

*.39E-0 

3.32E-4.  

'1 .97E

1.86E-4 

2.42E-0 

4.39E-0 

2.2E0 

5.9 .+0 

3.7E-0 

9.5-04

7.9 -4-

decay corrected



SN-113 
BB-122 
W- 124 
-q- 125 

-13111 
13101 
131 

1-131 
TE-131 
1-132 
TE-132 
BA- 133 
TE-133 
1-133 
XE-133M 
XE-133 
TE-133M 
TE-134 
1-134 
CS- 134 
1- 135 
XE-135M 
XE-135 
CS- 136 
CS- 137 
CS- 138 
XE-138 
CS- 139 
BA- 139 
QS- 13801 

1 4:.-j 
LA- 140-
BA- 141 
LA- 141 
CE-141 
BA- 142 
LA- 1411 
CE-i43 
PR- 144 
CE-144 
PR- 146 
CE-146 
ND- 147 
PR- 147 
PM- 1419 
EU- 152 
1A F -- 181 
w - 10 

1 %4 P 
Li - 2 3 
NP - 230 
AN-241 
Fu- 154 

ii- 155 
-94

VIDA 

VIDA 

VIDA 

VIDA 

VIDA 

jMDI 

M*1 

MD4

.22E -04 

1 OE- 03 

"6.1E -04 

1.68E04 

1.57E-034 

3.54 -04 

3.0 -04 

1.6-0

7. IBE0 

7.24E0 

3. 14E-04 
4.69E-0(4 

7.9 E-0 

14 I.53E-03 

I
1 
. BE0 

4.80E -0
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Canberrav ;2indusrijiesIc 

Spctuml file numbr 10.0 Samle no~h.T 

Seach th~resol 1H E 00erch threshFoldj 2 

Search FROM" channel 5 C ercht TO chne 

Smothuing factr-1 -Rarndm sum~ corr 
G~kparmetrL Basel.ine channirels 

Cofdec tres -- hold in-dex : (31

Analysis. library :SPF$LIBRARY:SPF•ANL. LIB I 

Sami decrpto g URNU ROC 2 Analyzed by: ELM 

-. --* size.. 1* 1.0000+0 EA LCowh.fco 

..adr siz Ieii00* E 

Sammie.~~i~r tae on 1 INV0 t

1 .I' 

4. nC.  

2 s~-s

* :12.0 sc ondr~v s

UV-4f U6900:01

5 (95.OX)



-**,* P E AK

0 Err -4" . e 
per se-cond X,

Peak at 36.53 ke" droppEd from analysis due
NATUA' L 
NATURAL 
NATURAL.

PB-2!4 NATURAL

PB-214 AG-I I0M 
1-131 

BA- iL33 
NATFURAL 

N- 237 
NATURAL

CE-144 
TL- 20 1 
XE-133

!"! .. .. OfL 
M 1 i NATURAL 
i'l 12 

1 ].
14 NATURAL.  
i.15 X E- M38 
16 BA- i40 
17 NATURAL 
18 
i9 1--i34 

_, ,--, 2 

M 22 . ...-':-138 

M 24 

26 P"B-21i4 

28q PB-21I

M 29 KR-87 
M 30 1- 134 

32 '-E - i"' 29' 

34•:'' Bi-214 

35 CE--143: 
--36•_. NB--94 

.B 39 
40 Bi-2-12 
41.  
42 
43- Y-9:2

106.4.1 53.21 
i26.56 63.27 _" ..  

145.45 72.71 
"72? •. 7i1 

i49.63 74.80 
74.80 

i54.39 77.18 
i59.00 79.48 

162.50 81.22 
168.45 84.20 

84.20 
!74.49 87.2i

179.63 
i85.26 
189.74 
i96.86 
287.78 :-: 
308.52 
326.=33 
372. i 4 

411. i3 

471 .97 
414.17 

517.8Bi 
538..-,.--"- 92 
543.2"1 .= 
549.86 
590.79 
647.1!6 
704.05 

804.=26, 
810.89 
96! .43 

974. i0 

1152.31 
1218.59 

1330.61 

-406.60 
1439.:12 
1484.72 
1536.59 

-57i .99 
1612 ?.21 
1677.97 
! R67, RO :

92.59co 
94.8:3 

i 43.,80 
!54. i7 
! 63.07 
185. °95 
205.44 

241 .954 
25,6.12 
258.76 
269.31 
271 .45_,= 
274.78 
295.24 
323.4a2 ..  
351 .87 
35 1. 97 
401 .98 
405.29 
480.59 
486.93 
576.08 
609.25 

665.o29 
703.32....  
719.-7 V9 
74.-',. 41 

7;68•.37 

B06.:21 

934.1, i

i 
2 
3 
3 
4 
4 
5 
6

v! 
B 
M 
B 
M

p E a LK

1 .02 
1.15 

i.14 

-. 14 
1.15 

1.15 
1.15 

1.16 

1.16 
!.i6 
1.16 
i .28 

i.46 
4. 37 

1.35 

4 . 4"?'-z,.  

1.42 
1.26 
1.36 

1.33 

i.:34 
1 .34 
1. 34 
1 .40 
i .29 
1 .49 

1 .47 
1.47 
i1.57 
! .64 
1.17 
! .73 

S. 63 
2.04 
i .96 
2.04 

2. i.0_: 

1 .9B 
1 .94

16.4i72.69 
16615. i 0.81..  

5.-6 b.05 

"39.,, -7.66 

i 03.2 22.6_._6
1450.9 3Y.7 12' 

3i.4 3:3.5'-.: 
31 i7. 2 8. 78 
40-4.8 ?. 39 
16! .8 15-. 3:0 
';7;0.,7 4.. 79

39.* 
2.3 
13.!

336.9 
i951.1, 
1642.0 

7260.6 
65.9 

434.5 

566.8 
1910.4 

30.0 

i 0-63.8 

-6142.2 

1036.7 

403.3 
8357.2 

344.8 
580.2 

700.':: 1: 
270.°6 
57?5. i 
670.7 
546-.4-
-2:84. ! 

15060-?.3 
17i .8 

24376.5 
14.7 

172.1 
226.5 
189.2 
214.5

19.20 
4.27 

1.59 

4.42

1.49 
i 8.59.7' 

15.52 
4.64 
9.i1;.-
2.86 

5.82 

1..36 
i-6.49 

9.79 
i .45 

i8. 02 
9.i4 

K.87 
i6.72 
0.90 

ii.12 
2._ ," 42 
i--. 57 
i6.29 
i4.67'

456. 9.. e 
23.4 20.

29. B 17.  
•96.6•'' V ý- '

28:FS4.8; 
.6!-2.0 
88.o7 

2i .2 
17.83 

40-9.=0 

:305.5 
440.7 

,38. E: 

1 174.B 
14.9 

2320.o6

19.1 2i A 
25.4 16.E 
25. 7 i6.6 
29.6 15. C 

2.7i72. ' 
2941.0 3.:-. t 

92.0 7.4
28-.--8 i7.--.  
26--. 8 1..9A4 
22.6 2.-2. -E
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centroid energy FWIBI ne't area e rr'or• 
channel keV keV counts %

35. b 
146.6 

99.•:-' 2

73.'_ 

16.;

10A,

9. C: 

9. C 

3.1

7364 
9 6. 4 
40__ ,_!.1.

NATURAL 
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M-i 
46 
47 BI-214 

B 47 
4 S' 
4? 
50 BI-214 CO-56 

B 50 
5 J.  

M 52 BI-214 
PI 53 
M 54 
M 55 EU-152 

56 NATURAL 
B 56 

5 *'..'-" 
58 
5 
6----'-) 
61 BI-214 

B 611 
62

M .fr - P ak is MltI'e

Bacgrun sutato pefre usn file S - 44 ,.Ž;.:.±O-. -I-.

20 5.7 1 i7.84- I 

2475.5 123 .2-

2.17 
1.54 
2.27 
2.30 

2.53 
2.34 
2.59

24.  

76.9

12.12 
89.58 
22.52 
2.01 

10.06 
7.95 

25.04 
3.70 

22.3-;-" 
K80 
4.59 

16.39 
10.45 
6.9i 

12.30 
1. 7CI 
7.47 

17.25 
12.85 
5.98 
2.30 
7.16 
7.16

60.2 
7 . , 

29.5 
1002.8 

115.0 
27.5 

391 ý 0 

104.7 
2 B 7 .  

50.6 
89.2 

154.5 
7 6. 1 

155.4 
4 9 .3 

211 . I 
1131.2

8 i, 
25.  

4.

3.70

be subtracted from the peak above.
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i1.2 K RE~ - 8 7~1 Q.  

5 E-3
f-3- -3 7E>.3, 2.20= 0 

toa 3.69E:0

totl .32E.- 3 

0.09 7.OE0 

03:31034 1.26E~-02

f-3 .8E 4.7-2E,.2 

-4. 0E0 3.86E40 

f-7.38E-04 .26 -0 

-. "
3
.L 1'2 ~ '? ff34 

3
1 3,3 T~j ,34 -~4~. -1 .9 9 E,"-0 -3 3.3 9 E. _ 0 2

+ 3.38E---;4 

+-.9E0

__ nuciae wit a-~ comnsnl ie antidniywihoei r 

Ths pek wer notx identified~ 

number channe e.3t34g2 peak~ intensity fgp

3.-55B344 

4= ~.18* 45E4.02 

4.5608E+02 

2 .340E1 

4.3226E301 

1. 436E+03

+-3. 14 0 

f-3- 4E.

f-4 .3BE''1 

f-4.76E+00 

4...4.24 -4O- -3 

-3 -35E-I 

f-3--- . '-4 

f-1--j *.94.4.

f-4.32E&0-

(.34. * ..  

NATURAL
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--- i- -- 334v it u31E 1 *-. -- ---- ----
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1 

2 
3 
4 
5 
6 
8 

12 
13 
14 
15 
16 
17 
18 
20 
21 
22 
23 

25 
26

106.4 
126.6 
145.5 
149.6 
154.4 
159.0 
168.5 
179.6 
185.3 
189.7 
196.9 
287. B 
308.5 
326.3 
372.1 
411.1 
484.2 
512.5 
517. B 
538.9 
543.2 
W%9 
590.8

7.1' 

74.3 

79 .48 

98.39~

+-3.23E-04 
+-3. 7SE-04

total O.OOE+O(*



27 
2B 
30 
11 

A2 
33 
34 
35 
37 
38 
39 
40 
41 
42 
44 
45 
46 
47 
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53 
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59 
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641.2 

74.  

96-.4 

4143.  

-44.

.000 si m (.' 68:f.. :L-.3Z ):

323.4 

3511.873 

405.29 

480.59 ~ 
486.9 

768.37 

786.08~ 

806.21 

83 .1

2.3 92*0 

2.531 E-1 3 

2.5739E13j 

Lj" 4 3 5-*-f 

13.2.90E+02 

7.353E+0 

7 3-I. .3144' 

2.43E0 
9.9907E+0

.3 I.3 E 0 

.- 4- 6E 0 

f- 4.70E1...-3 I 

f-i .05E J .  

* I .3LE+3" 

.4 ,.4 E O--* 

f-.39E0 

f-*.5E -1 

f-3 .4. 4 O-)+4 

4 1 -f-Ef0i

T E - 12 

BI21

3... , 5 2_

Errors quoted at
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AR'-41 

AlR'54 
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C-64 

NI-6

MA--.  

tiB"

"MDA 
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M'A 

'; I-ID 

DA' 

MDA
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I 8-NOW-97'

decay crre.-scted~

A . A6E )0 

5.5 E-0 

4.0 E- 0:3 

8.84E-0

S7EL -0' 

1 5 1 E -0'.3 

F.56E- 04 

A. 2 E-0 

2.26F-03 

1.2 E-0 

2.79E-0 

7.3E .0
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.- 13 1 vq 
-131M 

13i 
TE-131 
1-132 
TE- 132 
BA-133 
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XE-133M 
TE-133M 
TE-134 
1 - 1WL 
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XE-135 
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1 41 
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NP-237 
u .- .1-F-f-, 
NP-219 
AM-241 
EU- 15-w 
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I.A 

WAi 

11D7 

'14D 

VIDA 

VIDA 

AMA h 

MDA 

MDAI 

VIDA 1 

VIDA

1. 2 7 E - 0 

2.9SE-0-'3 
3 2 
2.87E-02 
2.5&E-O.-.-'.; 
8. 83E-04
7.93E-04 
1. 05E-O'--*3 
6.05E-04 
2. 6 9 E - 0 *'.-'3 
9.4YE-04 
9.35E-04 
6. 09E -0--'4 
1.37E-03 
2.69E-03 
1 . WE -0--."-ý 
1.20E-03 
4.42E-03 
9.78E-04 
6.68E-0---:r 
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1 19 E - 0,.::.," 
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2.09E-03 
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3.32E-03 
1.22E-02 
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1 .56E - 03 
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3.49E-03 
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6.73E-02 
4.80E-03 
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3.0wE-03 

3.06E-03 
2.45E-02 

1 . 6 6 E - 0 -3 
9.68E-04 
3. 4 1 E - 0 '-3 
B.45E-04 
6 . 8 1 E 
2.21E-03 
2.20L-03 
3.16E-0-3 
in-?E-03 

2.44E-03

1 . 2 8 E - Q:3-
1.1BE-02.  
2.98E-0-3 
3.96E-03 
2.88E-02 
6.62E-03 
8.85E-04 
1.88E-03 
1.23E-03 
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2.69E-03 
5.40E-03 
9.51E-04 
6.13E-03 
2.03E-03 
4.52E-03 
1 . 78E - 0`3 
1.20E-03 
4.67E-03 
4. OOE -03 
6. 9 5 E - 0 4 
1.08E-03 
1 . 19 E - 0 -*.-.i 
3. TOE - 03 
9. 68 E - 03 
2. 1 !E-01.  
4.3lE-Q--.' 
2.12E -01 
7.07E-Oz'-
3.49E-03 
1.56E-03 
5. 11 E 
5.57E-02 
1 . UE-0.3 
2.64E-02 
2.04E-03 
3.3511-03 
6.73E-02 
4.80E-O'.-3 
4.07E-03 
6. 13 E - 0-3 
3.07E-03 
1.50E-02 
2.46E-02 
1.66E-03 
9.69E-04 
3.46E-03 
8.46E-04 
6. 81 E - 0-3 
2.21 E-03 
2.21 E-03 
3.16E-03 
1. 17E-03 
2.44E-03
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Peak~i at 36-.53- keV aromme f--rom analysis due

NATURAL 

PB-2 .. ]4 NATUV~RA~L

?rM 

B 

?

PB-214 

NA.TUR. 'L 

NP-237Ir .'

12 

15 XE-13ii 

19 -13 

PI *p* -1. ~ 

M 234 

101 

M 26 PB-24

C -44 

TL-201 .  

XE-133

7.72 

74.8 

I94 2,',~ 

7.52 87.2 

I7.7 8.84l* 

[8.2 92.58 

190.0 94.9

1.14 

1.14-

1 .5

1.6 

1'.1 

1.4 

.1.3 

1.20 

1'.7 
1.35 

1'.36

to negative area 
4273.9 3.04 
5388.4 2.68 

96.3 7.92 
19490.2 0.96 

197.B 4 Q2 
1B799.1 1.00 

BBO.2 14.27 

872.5 15.40 
5455.6 2.60 

90.0 9.1i 

7B39.3 1 . 8 -t, 

2681.2 4.45 

M5W.8 1.20 

2204.7 5.46 

4154.2 2.9a 

865.7 12.23 
2649.6 4.20 

1075.4 3.84 

602.6 16.42 

21053.8 O.B6 

888.7 10.32 

1534.6 5.8b 
17819.6 0.91 

752.8 10.35 

1408.0 5.86 

1503.5 5.42 

1310.3 5.32 

839.9 9.01 
36695.6 0.57 

384.5 19.40 

409.6 15.97 

370.1 17.63 

2B8.5 22.4b 

61144.6 0.43 

44.1 11.12 

537.4 11.27 
545.8 10.96 

487.1 12.21 
327.2 15.2S 

225.1 21.32 
314.5 15.12 

375.7 12.72 
93.7 44.3q 

1190.7 5.55 
108.3 5. W 
3B5.1 11.83 

426B2.0 0.51 
76.8 b.W 

1313.5 3.94

peak- ulies gama1ers

36. e 
100.6 
30.5 
M. i 
11.0 
11.9 
M.2 

8.2 
321.1 

14X 
29.5 

351.3 
15.8 
2V. 8 
33.2 
29.2 
18.9 

895.9 
9.6 

11.1 
10.2 

8.2 
Wib.6 

17.9 
18.8 
W.0 
13.0 

9.3 
M3 
16.2 

4.2 
54.1

centroid energy MI-41' net area error
% mer secondchanne I

98.3 21., 
VT. 2 12.-

345.0 IIJ 

319.6 9.  
14.4 16.  

14.0 11 ý J 
B3. 8 6 . t-

6-.  
4.  
6......  
4.-: 

12.  

7.  
4Z 

9.  

18.7 

22. t' 
3.: 

11 .  
11 z 
12 
15.  
2 i .!-.  
15.  
13.  
44.--

6 . !.--

20.2 12.--.  
2362.0 30
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1461 

664 .15 1 

*67 .8 

86.87

103.11 
719.71 
742.62 
76B. 39 
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785.84 
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8 3 2. 2 
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9 3 4. 1 
964.29 

100 1 . 0'.; 
1052.46 
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1280.93 
1377.64 
13 8 5. 4 
14 0 1. 2.'-! 
1408. 03 
1460.93 
1460.93 
1509.06 
15B3. 07 
1660.7-ý.i 
1683.5-) 
1692.70 
1729.08 
1763.93 
17 6 3. 9 *-*.'-.  
1637.54 
18 4 6 . 4 
191 4. 0L.';

M- P-eakis a uiila 

D -Environmentl± backgUSroun peak. W illJ be sbtrcte fro *the peak above.

Backgoundsubtrctio Pefome using. fil SP$D114K04.MC2 

ba~ckgroundh~ d14.3:c..C:±ioi 25Kjm.? SECr~ BKI 4/ 1/ 7 CF~ *~

.1.42.

2.71

413.8 
327.8 
351.0 

3700. 3 
10.1 

e54.1 
879.4 
186.7 
391.3 

1947.7 
201.9 
628.8 
197.4 

7920.4 
33.9 

825.6 
208.8 

2707.9 
12.9 

119.5 
630.1 

1891.5 
343.5 
587.1 

1122.7 
592.4 
467.2 
845. B 
268.4 

B9. 6 
141.3 

i042.9 
5366.2 

33.7 
158.9 
ARR. 0

9.67 
11.6Q 
10.92 
1.96 

3 3. 5'-...'
5.37 
5.22 

19.52 
10.08 

2.99 
17.58 

6.50 
17.05 
1.24 

10 . 0 "'.n.  
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15.15 
2.30 

22. 37 
24.31 
5.9 11 
2 . 8 C-1 
9.46 
6. 09; 
3. 90 
6.  
1 . I 
5.02 

10.45 

21.74 
14.03 
3.67 
1.44 
7.16 

12.75 
4.51

20.5 
21.8 
24.1 

264.1 

62 . -'-5 
66. 1 
14 . ýf 
30. -z

171.2 

50.4 
19.7 

14 0. -V 

90.4 
23.9 

q18-5
4.-, 

9..

lu. I

ill. f 0. c: 

40.5 10.  
:ý-'i (-ý, . 2 
14.4 21Z.

22.9 i 4.  
172.5 4n-.'ý 

900. 8 a ý -; 

28.0 M.L 
121.7 6 . J.' 

2.4122A
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9.826E+0 

9 .L.43Bj '3 

3.413E.01 

3.1960.3.1 

.4-3.. a.0'

f- .38E3 0 

f-5.8E 

f-2. 5 .10 
f- 8.-3-.3' 

+-2.03E+0 

4 2.65Er0 

.- .. 40E+0 

f- F-- 75 ,0 

f-3 .- 3.3 0

PB-214i NH TLRE4L

-10 ,(&. C-. .- 3-.33::F. ,....-..

1.0 E-3 -1 77 -0

3. Particulates 
1 Y-92 
2 NB-94 
3 
5 EU-155 

6 NP-237

3. 1E 0 ''*40 -O.' 
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.3 

~10 
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74.8 

7.4 B,/ 
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2, 8.  
29 
30 
31 
32 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
45 
46 
47 
48 
49 
50 
51 
53 
54 
55 
56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76

647.9 
660.3 
677.0 
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778.0 

03. 7 
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910.3 
939.3 
961.0 
974. i 
003. 0 

1022.0 
1160.3 
1218.6 
1330.9 
1439.4 
1405.1 
1536.6 
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1612.3 
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2104.4 
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2309.6 
2414.8 
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2754.7 
2770.2 
2801.9 
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2921.3 
3017.7 
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3367.2 
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3458.5 
3528.4 
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3694.0 
3831.5

.33.33 

351.8 

41.69 

.4804 

501. 40 

609.273 

6651.44

1 ~ .00E0 
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1.~*302.13E430 

1-~.3,
3
17E*01 

4. -32. 0 

4 .357~O 

8.0145E+01.  
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+ - 1.8iEf .:.-..'' 
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f- .14E 
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f-4.4E1 33

BI-214 

BI~-21* 4 '3 -56i
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NA-24 
AR-4 1, 
CR-5-1 
MN-54 
MN-56 
CO-57 
CO-58 
FE-59 
CO-60 
CLI-64 
NI-65 
ZN-65 
SE-75 
BR-84 
KR-85 
SR-85 
YR-B&M 

'-- - ' 7 

Y-BB 
RD-28 
RB-81 
KR-89 
Y-91M 
SR-9i 
SR-92 
Y-93 
Y-94 
Y-95 
NB-95 
ZR-95 
ZR-97 
NB-97 
MO-99 
FC-99M 
V10-101 
TC-101 
TC- 102M 
RU- 103 
TC- 104 
RH-105 
RU- 105 

-H- 106 
-106 

.no-108M 
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AS- 1 1 OM

VIDA 
VIDA 
VIDA 
VIDA 
VIDA 
VIDA 
MDA 
VIDA 
VIDA 
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MDA 
VIDA 
VIDA 
VIDA 
VIDA 
VIDA 
VIDA 

MDA 
VIDA 
MDA 
MDA 
MDA 
VIDA 
NUA 
VIDA 
VIDA 
VIDA 
MDA 
VIDA 
VIDA 
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MDA 
MDA 

VIDA 
MDA 
MDA 
MWA 

MDA 
MOA 
MDA 
MDA 
ODA 
MA 
MDA

6.7-0 

6.33E-0 

3.56E-0

5 .8E0 

5. O-4 

271 -04 

5 4.96 0 

1.17 -0 

6.58E-4 

1. 7 - 1

2. 
1 

E- 04 

5.96E-4 
1. 17E-03 

6.5E-0 
1.37E-01 

3. 1 -0 

'.4 E-0 

8I. 76E-0-
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SN- 113 
BB-122 
SB- 124 
04-125 

1 
TE-111 
1-132 
TE-M2 
BA- 133 
TE-133 
1 - 1 J.3 
XE-133M 
TE-133M 
TE-134 
1-134 
CS- 134 
1 - 13 
XE-135M 
XE-135 
cs- 136 
CS- 137 
CS- 138 
XE-138 
CS- 139 
BA- 139 
CS-i3BM 
-E-139 

1-140 
-- i- 140 

BA- 141 
LA-141 
CE-141 
BA-142 
LA- 1421 
CE-143 
PR- 144 
CE-144 
PR- 146 
CE - 146 
ND- 147 
PR- 147 
PM-149 
EU-152 
F-IF -- 181 
w - 18 "1" 

HO-203 
NP-237 
Li - 2a 

AM-241 
EU-154 
EU-155

IVAH 
MA 
VIDA 
MDH 
Mum 
mDA 
MDA 
MDA 
MDA 
MDA 
MDA 
VIDA 
MDA 
VIDA 
MDA 
F&A 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
VIDA 
MOA 
MDA 
11DA 
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VIDA 
11DA 
MDA 
MDA 
MDA 
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VIDA 
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11DA 
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VIDA 
MDA 
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VIDA 
PIDA 
VIDA 
VIDA 
MDA 
MDA 
VIDA 
MDA 
VIDA 
MDA 
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1,1DA 
MDA 
MDA 
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0.79E-04 
1 .4 7 E -0.3, 
1.94E-03 
1.42E-02 
2. 49 E - 03.  
4.4*E-Oz, 
7.24E-0-:11.  
5.29E-04 
3.4 i E -04 
1.27E-03 
1 . 46E -0-`3 
4. WE -uzv 
3.04E-03 
6.97E -04 
1 .35 E - 03 
5.9411-04 
6. 13E-04 
2. 3 0 E - 0 
1 . 24 E - 03 
3.36E -04 
5.37E-O-'-'.
5. 94 E 
9.B7E-04 
2.B4E-03 

4.11E-02 
1 . 64 E - 03 
1.79E-02 
3.SuE-04 
1 . 7 4 E - 0'-*--.  
7.92E-04 
1 . 7 6 E - 0 2; 
2. 5 6 E - 0 2
5.72E-04 
5. 98 E - Q.3 
B. Cs 3 E - 0 ---, 
I.ME-03 
3.41E-02 
2.34E-0.3 
1 .56 E - 0*3 
!.HIE-03 
1.45E-03 
4. 39 E - 0.3, 
1.23E-02 
8.15L-04 
4. 7TE-04.  
1.69E-O..3 
4. 24 E - 04 
3. 2 9 E - 0 -3-, 
1 . 05 E 
1.07E-03 
1.53E-03 
5.73E-04
!.!BE-03

b.02E-M 
b. 31 E-04 
5. 49E-04 
1.47E-03 
1 . 94 E - U-3, 
1.42E-02 
2.49E-O'3 
4.44E-04 
7.24E-04 
5.29E-04 
3.41 E-04 
1.27E-03 
1.46E-03 
4.69E-04 
3.04E-03 
6.9711-04 
1.35E-03 
5.54E-04 
6. 13E-04 
2.35E-03 
1.24E-03 
3.36E-04 
5.37E-04 
5.94E-04 
9.87E-04 
2.24E-03 
4. M-02 
1.64E-03 
1.79E-02 
3.50E-04 
1 .74E-0.'.*3 
7.92E-04 
1.76E-03 
2.56E-02 
5.72E-04 
5. TBE -03 
8.03E-04 
1.63E-03 
3.41E-02 
2.34E-03 
1.56E-03 
i ME-03 
1.4511-03 
4.39E-03 
i .23E-02 
B. 15E-04 
4. 77E-04 
1.69E-03 
4.24E-04 
3.29E-03 
1. 05 E - 03 
i .07E-03 
1.53E-03 
5. 73E-04 
1 . IBE-03



G 14N 1 A~ SV P E C., T 1 AN-S 

.ABER APOE V2.4***~ 
~* *~# *~

Search threshold 1 Sear~fchi thre~shold :2 

iC2 enrgy'iX tolerance E W Order of background 

Smootingc factor!j ~-Random sum corr 

Cotdec thresholdF3 inex;-.1-1) 

Bakron sutrc i enable 

.canwr siz 1.000E0 7 

Sapl taken Ja~~r on 1-Nu'V-97 at- 11:45:9

41 . 0

45 195.0Y),

F

3003.0 seconds



F ~ -1 T - RT * 183-NOV-97

en rg W1HPf

NAjIURAL~f~L.
1 ATRA 

M ~ ~ A 2 B

B II2.  

113.B2.' 

4 ~ E -15 

CD-109

i54.37 771 

174. 75 87 X` 

18.c1s92.55 

372M 185.9

B I -Eniomna bakron oek ilb5ubrce 5rmth ekaoe 

Bacoru. subt'.!r\act ion perfre using. til SPF$DAT~u;KO004.MC 

backroun dsr z ti.f p25KT SE BK 4/21/4

*** P EA

.1. 30I 

.43

1.23 
1.14

-40.  

47.  

815. i.22

4.3 26.  
10.1 12.  

6.9 12.  
1.4 32.-

6,7 S.  
9.5 6.  
7.2 B.' 

19.8 
38.5 4.  

52.0 4.  

1.3 63.  
5.8 17.  

2.4 34.,,.  
14.2 12. ý-

12: 36: 41

centroid 

channel
net area error gammas Epr 

counts % per second

15.74 
6.62 
4.42 
8.79 

32.55 

7.69 
5.71 
7.94 
4.34 
3.14 

11.12 
3.57 
6.05 

63.47 
16.84 
33.5*7 
34.77 
11.93 
10.06 
19.51.  
2 2. M--' 

4.93 
1 . K.-: 
8. 941
7. 16,



"I-' ds rito 

,ave by

n~umber nuclJide~
..tva u - --. -. ---- Activity u£iEA ) - -- --- --

1. Fisio gases

2. iodine3E

3. Prticlates-

total .00E+0 

tota L. .OE0

987 1.07E§-03 +-3.51E-024
1.13E -04..3 . -3 .. 'E

? = nuciises5 ~with _~~r. a commo singl line £~cannot ~ identify whic on is:~.

4.3375E+Ou &-1 4EU 

6.5867E+00 -9.41 0 

3. 17 E+ 1 -1 .673

PB24 

NATURAL .. 

NATRALNATRA

1.0 sim 333 68.3 ).

toa U- .OOi O

12b. b 

i 49. 8 

154.4 

185.2 
372.1 

484.4 

590.9 
704.1 

1218.7 

1330.8 

1536.4 

1572.1 
2239.9 

2474 ý 9 
3527.9

63.3i 
74.87 
77.16 
92.55 

185.94 
242.07 
295.28 
351.88 
609.28 
665.41 
768.28 
786.11 

1120.2B 
1237.80 
1763.6B

R E P 0 R T * * `- 12 a An a 4:1.

2SLC

Lf 
9 

12 
13 
14 
15 
16

Errors quoted at



mpl deEscripti1 g,

MOA '~

dcycrrectedZr

NA-2 

AR-1-

VIDA 

VIDA 
4.4D4.

14-f 

VIDA 

I..  

44 4A 

VIDAf..  

VIDAf-.  

V..IDA 

VIDA

f'..  

4-..  

Vf* ID 

VIDA

1.8 1- 2 

1.5 E-4.  

3.39E-04 

:3. W E -4,J 

1. 8 -44 

1.57 -03 

7.9E-
4
t 

1 3 -0.'--4.I 

2.6E0 

'-25E-03 

7.17E-4 

3.27 -4 ..  

-. 76E-04 

B. 44E -T 

-4 .02 -0

i 6 -04.  

1.82E-04.  

1 1,1 04~ 

1.6 E-4 

1.69E-04

7.2E-0 

.4.50E04 

2. ME-. 4 

4.14 E - 0 

7.17E-04

*** M D A C A L C U L A T 1 0 N R E P 0 F? I- *** 18-NOV-97



1N 113 

1 -3 

1 3 -3 1 

1-1
4 

CS- 13 

1 - 13 

F-S- 13 

XE--t

MDA'H 

11H 

MA* .7 

MOAl 

MDA1 

MDA 

MT-I 

37,D3.  

31-i 

MB 
M-I 

MDA~t 

MDA .

MDA 

3'31 

M31

i.40E-04 

Fý- D' 

7.4BFE'04 

1 ~'. 2 

1.82-04~: 

c1 .62 -0.: 

8.6E' 0 

2 -15 -04 

3.1 '- 04F ' 

8.5E40 

1.5 E .0 

1.84E-04) 

2.56E-304 

6.85E-0 

1.03 -02§3

3.8'EI.  

1 . 20E -04 

1~ . 31E-04 

7.58E-0§4 

2.52E-0(4 

-P. 51E- 04 

1. 4- 04 331 

413E-04 

3.-' i- 0 4 

IME-04 

1.9E0 

2.48-04LI



•~~~~- F 1A N N (7 L Y S i 1

ANALYSIS PARAMETERJ

2

Spectrum file number 

ICA unit number 
Detector number 

Search threshold 1 

Search FROM channel 
id energy tolerance 
Smoothing f actor 
SRA parameter

Confidence threshold index : 
Confiden-ce levels LLD :

Sample no.  
ADC unit number 
Geometry number•

Search threshold 2 
Search TO channel 

Order of background 
Random sum corr 
B a eine channels

0. 4 (C)

3, ,--; 

:4095 

2 disabled 
: d is ab lefd

MDA : 1.645 (95.0%)

SSPFSL iBRARY: :SPFANL. L i B _1

Analyzed by: SLC

1.0o 00000E+00 EA 
1i.0O00000E+00 EA

1 i8-NOV-97 at 08:00:00 
0.0 minte

1 3000.0 seconds 
:0.00

Energy calibration used done on 
Effic--iency calibration used done o

real time

ii / 8 /1997 
11 8 /1996

Analysis library 
Background subtract

Sam-pe taken on 
CoiieCt: Started on 
Decay time

live time 
dead time

18-NOV-97 09-n!4: 56-anberra indust-ries, inc.

: VACUUM BAG

-az l.-.. size 
-St:"'andard size



R .E. *** 1 

Ary FWH ntara a

% pe seon 4.1

1 PB-2~-14 

2 AG-108M

7I B -2i

15.6 77.07 

5B 94 9.2 

51.05253 

224.06 -. 12- .38 

234.5 1173.9

19J. e 

182 

8.2

1.37 
1. 3B 
1.59 
1.72 
1.75 
1.8B 
2.02 

2.18

M31 -Pea isa-ltpe 

BackgroQund subtracio perT zc~foirmed usin fil .S P-2i-hMLi42f
V ýround deE.c2ipin 25K'II 7Lm OIL BLK 11/11

'180

F 1 T

17.97 
40. 31 
45. 6-23 
17.5-1.  
19.62 
14.79 

9.49 
7. 96-

19 . 4 
13.21 
13. He 
21 . VS.; 
19.43 
20. MD.

peak above.

channel



4.!R E, P4 4 0 R T **

Sa..I desr~iptio 

Analyzed b

mz~asur eZ

tota a 4-+0

iv t u.i. I -- - -- 

deca corce

0.96 1.=45E-0:4 +-1.39-0

tota . 4 h.4504.

Thee pakswer no idntiie

1 . 1995 E +00 
3.6956E-01 
3.0142E-01 
8.9056E-01 
1.407!E+00 
3.3620E+00 
7.3952E+00 
2. 5971 E +00 
2.1260E+00 
3.045!E+00

154.7 
158.9 
180.2 
477.3 
591.0 
704.1 

1218.4 
2240.1.  
2920.4 
3528.3

f-2.44E-01 
f-1.52E-01 
f-1.38E-01 
+-1.90E-01 
+-2. 14E-01 
f-3.36E-01 
f-6.42E-01 
+-5. IOE-01 
f-5.70E-01 
f-6.39E-01

NA(TU RAL 
PB-2144 

PB-21 

BIh-2

77.07 
79.21 
89.85 

238.49 
295.39 
351.95 
609.26 

1120.38 
1460.52 
1764.22

'1H.00 sfigma ( 6.3:m )

*** RADIONUCLIDE 18-NOV-97 09: 14 g V'S.

3. Particulates 
1 CO-60

N VACUUM ERA.;.  
: SLC

total 1.45E-04



* is 14 l 11 C A L C U L. A T I N R E P 0 R T * *

---- ------ A~~IDA

NA-24 
AR-41 
CR-51 
MN-54 
MN-56 
CO-57 
CO-58 
FE-59 
CU-64 
NI-65 
ZN-65 
SE-75 
BR-84 
KR-85 
SR-85 
W-8541 

KK- .8 
Y-88 
RB-98 
RB-89 
KR-89 
11-9114 
SR-91 
Y-92 
SR-92 
Y-93 
V-94 
Y-95 
NB-95 
NB-95M 
ZR-95 
ZR-97 
NB-97 

TC-9951 
AID -- 11) 1 
TC-101 
TC- 10211 
RU- 103 
TC- 104 
F '05 
F 5 
FR., &)6 
FRY- 106 
AS-!OEM 
CD_ 109

AIDA 
AIDA 
AIDA 
AIDA 
AIDA 
VIDA 
MDA 
LIDA 
VIDA 
VIDA 
LIDA 
VIDA 
MDA 
AIDA 
AIDA 
MDA 
All D A 
AIDA 
VIDA 
MDA 
AIDA 
VIDA 
VIDA 
VIDA 
VIDA 
AIDA 
ITIDA 
AIDA 
MDA 
MDA 
AIDA 
MDA 
AIDA 
AIDA 

VIDA 
Mi E i A 
AIDA 
AIDA 
AIDA 
AIDA 
LIDA 
MDA 

LIDA 
AIDA 
MDA

4.90E-05 
3 . 9 0 E - 0 5 
2.20E-04 
4.37E-045 
4.48E-05 
2. 0 6 E - 0 5 
4.28E-05 
7. 8 1 E - 0 5 
1.05E-02 
1.45E-04 
1 . 15E-04 
2.84E-05 
9. 86 E - 05 
B. 84E-03 
3.87E-05 
2.34E-05 
5. 5 2 E - 0'----
8. 0 4 FR - 05 
2 . 9 0 E - 05- i 
:3. 06 FR - 04 
1.55E-04 
9.39E-04 
2. 50 E - 05 
1.34E-04 
3.26E-04 
5.83E-05 
2.35E-04 
1.51E-04 
B.OOE-04 
4 . 9 4 E - 0 .5_ý 
9. 12E-05 
6. 8 9 E - 0 -"ý; 
6. 93 E - 0 4 
3.9GE-05 
2.5311-04 
2. 26 E - 055 

6.55E-05 
2.58E-04 
3.04E-05 
5. 81 E - 05 
1 . 1 1 E-04 
7. 3 3 E - 05 
3. Z35 F: - 04 
3.35E-04 
2. 76E-05 
7.73E-04

4.90E-05 
3.90E-05 
2.20E-04 
4.3711-05 
4.48E-05 
2.06E-05 
4.28E-05 
7. 81 E -05 
1.05E-02 
1.45E-04 
I. 15E -04 
2. 84E -05 
9.86E-05 
8.84E-03 
3.87E-05 
2.34E-05-
5.52E-05 
8.04E-05 
2.90E-05 
3. 06E -04 
1.55E-04 
9.39E-04
2 . 5 0 IT - &ý--
1 .34E-04
3.26E-04 
5.83 E - 05 
2.35E-04 
1 .51 E -04
B.OOE-04 
4.94111-05 
9. 12E-05 
6.8BE-05 
6.93E-04 
3. 90 E - 0`5 
2.53E-04 
2.26E-05 
3.02E-04 
6.55E-Y"i 
2.58E-01
3.04E-05 
5 . 81 E - 05
1 . 11 E -0411.  
7. 3 3 E - 0 F5 
3.35E-04 
3.35E-04 
2.76E-05 
7.73E-01

decay corrected



As- 1 1 om 
SN- 113 
SP 22 
c 24 

L 25 
T E 3 1 M 
X E -- 1131 M 
SB-- 1:31 
1-131 
TE-131 
i-132 
TE-132 
BA- 133 
TE-133 
1-133 
XE-133M 
XE-133 
TE-133M 
TE-134 
1-134 
CS- 134 
1-135 
XE-135M 
XE-135 
CS-136 
CS- 137 
CS- 138 
XE-138 
cn 39 
1 99 

ism 
CE-139 
BA- 140 
LA- 140 
BA- 141 
LA- 141 
CE-141 
BA-142 
LA- 142 
CE-143 
PR- 144 
CE-144 
PR- 146 
CE-146 
ND- 147 
PR- 147 
PM- 149 
EU- 152 
HF -- 1 E31 
W- 187 
-G, 
PjP--237 
U-237 
NP-239 
r 041 
E 54 
EL-155 
NB-94

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
PIDA 
AIDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MOA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MOA 
MDA 
MDA 

D A 
PIDA 
MDA 
MOA 
MDA 
MDA 
MDA 
MDA

3. 7 2 E - 0 5 
3.85E-D'--, 
3. 4 0 E - 0 " 
3.26E-05 
9. ME-05 
1.24E-04 
9.99E-04 
2. 12E - 04 
3. 17E-0-5 
5. 0 0 E - 05 
3.98E-0-5ý 
2. 16 E - 0 -15 
6. 6 8 E - 0!".  
9.53E-05 
3.2BE-CF5 
1 . 9 6 E - 0 4.  
8 . 3 6 E - 0 -5, 
4. 91 E - 05 
8.94E-05 
4.57E-05 
4.82E-0.5 
1.65E-04 
9.03E-05 
2. 11 E - 05 
4. 17 E - 0 
5. 01 E -05 
5.2SE-0--'i 
1.66E-04 
1. PRE -0-3 
1 OBE-01 
1 31 E - Q'3 
2.30E-0!5 
1 . 03E - 04 
4.60E-05 
9. 9 5 E - 0 
1 . 5 4 E - 0 
3. 7 0 E - 0 
3.44E-04 
6.53E-05 
7.60E-05 
2. 18 E - Ký--.5
1.40E-04 
1.07E-04 
1 . 11 E - 04 
9. 46 E 
2.96E-0-Ir 
7. 89 E - 0 Z1.  
6. 17 E - W-5 
3 . 4 2 E - 0`5 
1.22E-04 
2.59E-05j 
2.06E-04.  
7. 23 E 
S. El 7 E 0 
1. 02E 04.  
4.30E-05 
7.63E-05 
3. 6 2 E -

3. 7 2 E - 0 
3.85E-05 
3.40E-05 
3.26E-05 
9. 10E-05 
1.24E-04 
9.99E-04 
2. 12E-04 
3.17E-05 
5. OOE - 05 
3.9SE-05 
2. 16E-05 
6. 6 9 E - 0 
9.53E-05 
3.2SE-05 
1.96E-04 
S. 36 E - 05 
4. 91 E - 05 
8 . 9 4 E - 0 F.---i 
4.57E-05 
4.82E-05 
1.65E-04 
9. 03E - 05 
2. 1 U-05 
4.17E-O!5 
5. 01 E -05 
5.28E-05 
1.6615-04 
1 .98 E - 0*'-*., 
1 .08E-04 
1.31E-03 
2.30E-05 
1.03E-04 
4. 60 E 
9.95E-05 
1 . 54E -0*3 
3.70E-Q'J 
3.44E-04 
6. 5 3 E - T-5 
7 . 6 0 E - 0 55 
2. WE-03 
1.40E-04 
1.07E-04 
1 . 1 lE-04 
9.48E-05 
2.96E-04 
7.89E-04 
6.17E-05 
3.42E-05 
1.2211-01.  
2.59E-W-.' 
2.06E-04 
7. 23 E - OFa 
8.87E-05 
1. 02E -04 
4.30E-05 
7.63E-05 
3. 62 E - 05



CI 01 14 1 E -R U 01 A 4A L Y E

Sam~-pl no

3pectru fil numbe 

IC ni ume

indx 

LLD

Searchthreso~ld 
-earch TOjhan

Ore o akgon

0 . 10(--

Anaysi libar 

3akron subtract

- ... - . S FAN .L B;

1.00000~fo-i PA
30 ,l -'.1 -

a 19NV9 at 09:0 :0C.

St. 1 1B ..9 .
Enrg caibato use don on. 2. 4 

Efi~~ny albrtionL us~.ed done on

3 ._C 

40%

Analyzed V -y L

2.0 
5 C; 

1 ý 0 
0 
0

Cow. factor

Eampla taken on 
lollect started on 

Decay twE

3000.0 seconds 
1 0.00 ".

live tim=.-.-
dead time



• ..a-k nuclZi~de£(s-) c."entri:,,.d e-=ne•-rg-y F W.-•H I n-et- .-ar-ea e r-r~or gammas.-_ _-ri- ....  
no,. ,--- chann...-' -el keV keg c ou nts:i % per sec ..-- ::on,-•d 

. NATURAL. 477.27 238.68 1-.35 49.1- . 0: 0.7 - 9.  

1 2 3 8 . 6- 3.7 -3.0-6, 
2 PB-2i4 703.54 35i.84 i.29 34.0 20.-9 0.7 2i.  3 NATURAL. i166 .i0 583.1-c.-. 6 ;_.6 3.:- 34 . 5.: 1T.5-4 i .0 19 A.: 
4..' 2:C- ,O.-:346 .5-2 ii?:3.2:2 1.9"3 8 7.0 1i.2 7. 4 .8 Mi :, 
5; C O-"60-, 2665 . 76 i33 2-.70 1.95 6....''• 4 --13. 21- 4-.-.0 i:3 .ý 

,6 N-ATURA¢L 292.2.49 !460 .91 2.- 12 5.0-•',. 13.83: 3i..9 i4.  
B 6 i460.91?- 7.9 14.0'-.6 

B - En-vir'onmenta•l ba..-ckg round peak . Wi--' l-l be subt-ract--,ed from L-he- peak abo---.e.  

Background _s.•ubt-raction' perf-_ormed using fi,-le SPFPMATA BKOO0I•.,.MC! 
backgr"ound desc..-.ipti~on: 25K LUB OIL BLK 11/i



8-N - -VI-9

So, dsacrip.ion

numbe~r uld
u~~i/EA I --- - - -

toa . .O i +0 

total~~ O ±O+O-

1 E .4

Ths peak wer no idetiie

5.2 0E 0 .,...: ..- 1 '.4 E 0 

6.7 20 -01.-..2 

1.0234+00 f-.03E-0

NTURI

*** R A D 1 0 44 U C L. 1 D E 11 : 0 1 a 0*ý

conf.value ---------- Activity 
measured

total 0. OoEfo(-,--.

3. Particulates 
1 CO-60 0.9936 !.!BE-04 f-1.05E-05 

total !.!BE-04 total

477.3 
- 703.5 
3 1166.1 
6 2922.5

238.68 
351.84 
593.16 

1460.91

Errors quoted at 1.000 sigma

1. Fission OaSE''

2. iodines



Sa pl - -4 -'p- o

Anlye byI

NA-24 
AR-41 
C R - 5 11-11.  
1A. IN41-- 5 41

N 6 
C 0 - 5 _7 
C 0 - 5 
FE-5' 
CXJ-64 
N i -- 6 15 
ZN-65 
SE-75 
BR-84 
AR - 9 -ý.; 
S R - 8 

V - 8!*--, 
RB-89, 
R B - 8 
K R - 8 
Y-91M 
SR - 9.  
Y - 9 "-ý 
SR-Y2 
Y-93 
Y - 9 'Ji.  
V - 9 

Z R - 9 
ZF-97 

10-9c, 
TC-9941 
No-- 1 U 1 
TC- 10 1 
TC- 102M 
QU- 103 
TC- 104 

'05 

it, J06 
RLY 106 
AG-108M 
]D- 109

----------- MDA 
measured 

MDA : 1 . 56 E - 0!5
MDA : 2.29E-OFi 
MDA a 1.70E-04 
MDA : 2. 8 1 E - OF:; 
MBA 2 2.53E-05 
MDA : 1.59E-05 
MDA : 2.75E-05 
AIDA : 5.25E-05 
MOP a 4.07E-03 
AIDA ; 7. 09 E - 05--'i 
MOA : 7.89E-05 
AIDA : 2. 19 E - OFi 
MDA : 6.BBE-0!5 

MDA : 7.62E-03 
AIDA ; 3.33E-Q-
MDA 1.87E-0F!i 
MDA 3.2U-05 
MDA 5.75E-W'-.  
MDA 5.71E-06 
MDA 6.02E-Q.5 
AIDA 1. 16E-0-.
MDA 8.61E-04 
MDA 2.07E-&'...  
MDA 9. 9 6 E - &5 
MDA 2.27E-Oz, 
MDA 3.15E-05 
AIDA 2.17E-04 
MDA 1.31E-04 
MDA 6.69E-04 
AIDA : 2.56E-05 

'--'DA-1 : 6.85E-05 
MBA a 3.89F-0-5 
MDA : 4.66E-04 

MOP : 2.92E-05 
MDA : 1.93E-04 
MDA 1.48E-V--i 
AIDA 2. 0 1 E - 0 .-l
AIDA 5. 3 1 E - 0 -:-!i 
MBA 1.89E-04 
MDA 2. 15 E - T-.; 
AIDA 4.12E-05 
AIDA 8. 19E-QF; 
P.-IDA 4.66F-05 
AIDA 2.33E-04 
AIDA 2.33E-04 
MOP 2. 01 E -0*---! 
AIDA 5.76E-04

C U .AT 1 N ? ETQ 0R T * 18-NOV-97 11:1:2

uCi/EA ) ---------
decay corrected 

1.56E-05 
2.29E-05 
1.70E-04 
2. 8 1 E - 0 
2.53E-05 
1.59E-05 
2.75E-05 
5.25E-u-`-5 
4.07E-O'.'3 
7.09E-05 
7.89E-05 
2.19E-05 
6.88E-05 

7.62E-U3 
:3. 3 3 E - 05, 
1 . 87 E - Q.5 
3 . 2 1 E - 0 
5. 7 5 E - 0 
5.71E-06 
6.02E-05! 
1.16E-04 
8.61E-04 
2.07F-05 
9.96E-O:-.i 
2.27E-04 
3.150-0--f; 
2.17E-04 
1.31E-04 
6. 6 9 E - 0 
2. 56 E - Qýi 
6.85E-05 
3. 89 E - 0 ý5 
4.66E-04 
2. 92 E - 0-'.ý.i 
1.93E-04
1.48E-05 
2.01E-04 
5. 3 1 E - 0 
1.89E-04 
2. 15 E - Q-5 
4.12E-05 

B. 19E-C'-.!ýi 
4. 6 6 E - Q.-
2.33E-04
2.33E-04 
2. 01 E - 0'--
5.71F-na

* * 11 D to C A

a S L



AG-110M 
EN - 1 13 
3B '22 
7 24 

TE 21M 
XE-131M 
SB- 131 
1 - 13 1.  
TE-131 
1-132 
TE-132 
BA- 133 
TE-133 
1-133 
XE - 133M 
XE-133 
TE - 13391 
TE-134 
1-134 
CS- 134 
1 - 10-
XE - 135M 
XE- 135 
CS- 136 
CS-137 
CS- 138 
XE-138 
cm - 139 

Cis .3801 
CE-13V 
BA- 140 
LA- 140 
RA- 141 
LA- 141 
CE-141 
BA-142 
LA-142 
CE-143 
PR- 144 
CE-144 
PR- 146 
CE - 146 
ND- 147 
PR-147 
PM- 149 
EU- 152 
10- 1131 
W- 1 B/ 
-.i;:.--.-----2f--.-,----,

ý'' ; --2 
U-23-.-*' 
N 2 
r 041 
E 54 
EL .55 
mp-M]

MDA 
PIDA 
MDA 
MUA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
Pi DA 
MA 
MDA 
MDA 
MDA 
PIDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
PIDA 
MDA 
P'l D A 
VIDA 
11DA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
PIDA 
MDA 
MDA 
MDA 
MDA 
MDA 
PIDA 
MDA 
MDA 
MDA 
MDA 

MA 
MDA 

0 A 
MDA 
MDA 
MDA 
MDA

a 3. 03 E - 0 
; 2.69E-Qýý 

1 . 9 8 E - 0 
6. 3 1 E - 0:.-..-i 
6.74E-05 
7.62E-04 
1.41E-04 
1 . 9 3 E - 0 
3.78E-03 
2.33E-05 
1.83E-05 
3. B 5 E - 0 
7.54E-O-'--ý 
1 . 92E-0:5 
1.37E-04 
6.59E-0`5 
4.88E-05 
6.86E-05 
2.62E-05 
2.77E-05 
1.04E-04 

a 5.39E-05 
a 1 . 7 9 E - 05 
a 2. 44 E 

3. R 1 E 
3.82E-05 
1.35E-0--'--.! 
1 . 30 P - 0 
9. 07E -OF.'i 
B. BOE - 04 
1 .93 E -O'.-'i 
7. 0 4 E - 0 
3.46E-05 
6. 7 A E - 0 F--,.  
S.99E-04.  

3.03E-u-,-L 
4 . B 9 E - 0 
4.44E-05 

1.91E-03 
1.26E-04 
7.64E-O'--ýi 
S. 57E - 0!-'.  
R. IOE-W-J 
2.11E-OZI 
5. 17 F - 0 -11
4.76E-05 
2.46E-07-.'ý 
8. 7 6 E 
2. 0 i E 
1.60E-04 
6. 4 1 E - OF.i 
6.34E-Q-.
R. 86 E - 05 
3.22E-O!-.i 
5. 9 4 E - 0 
2. 0 2 E - &ýý;

3.03E -00 
2. 6 9 E - 0---i 
2.97E -05 
1 . 98E -05 
6.31E-075 
6. 7 4 E - 0!--; 
7. 6 2 E - 04 
IME-04 
1 .93 E 
3 . 7 8 E 
2. 33 E 
1 . 8 3 E - 0!--..  
3. 85 E - 05: 
7 . 5 4 E - 0 
1 .92E -05 
1.37E-04 
6.59E-05 
4. 8GE -0.5 
6. 86 E - 0.----i 
2.62E -&ý:i 
2. 77E Mfý 
1.04E-W 
5. 3RE -05 
1 .79 E - 05 
2. 4 A E - 0.5 
3. 31 E -05 
3. 8 2 E - 0!-'--'; 
1.35E-04 
1 .3 0 P - 0 --3 
9.07E-05 
6 . 8 0 E - 0 4 
1 .93E -05 
7. 0 4 E - 0 
3.46E-05 
6.73E -05 
S. 99E -04 
3.03E -&ý 
3.03E-04 
4. 8 9 E - 0 
4. 4 4 E - 0*-.:; 
1 .91 E - 0 3-' 
1.26E-04 
7. 64 E - 05 
8.57E-05 
B . 10 E - Off 
2. 1 1 E - 0--.'-; 
5.17E -04 
4. 7 6 E - 05 
2. 4 6 E - &ýýi 
8 . 7 6 E 
2. 01 E 
1 .60F -04 
6.41 E -05 
6.34P -05 
B. 86E 
3.22E-05 
0. 94E 
2. 0 2 E - Q!5
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SPECTRUM ANALYS I S

18-NOV-97 06:58:28

6 IS PARAMETERS

shold 1 
ROTM channel 

e. ergy tolerance 
_moothing factor 

"•8RA parameter 

Confidence threshold index 
Confidence levels LLD

Analysis library 
Background subtract 

Sample description

,ple size 
Scandard siZe

100.0 
1 

50 
0.7 

0

Sample no.  
ADC unit number 
Geometry number 

Search threshold 2 
Search TO channel 
Order of background 
Random sum corr 
Baseline channels

0.100 
1.645 (95.0%)

1.0 

2 

3.0 
4095 
linear 

disabled 
disabled

MDA : 1.645 (95.0%)

: SPF$LIBRARY:SPFANL.LIB;1 
: enabled

: INFO CTR S-1

1.000000E+00 EA 
1.000000E+00 EA

Analyzed by: ELM

Conv. factor I. 00o

Sample taken on 
Collect started on 
Decay time

17-NOV-97 at 17:00:00 
18-NOV-97 at 06:06:12 

786.2 minutes

live time 
dead time

3000.0 seconds 
0.37 %

real time 3011.0 seconds

Energy calibration used done on 
Efficiency calibration used done on

11 / 16 / 1997 
11 / 7/ 1996

('<'HI 7
6� 7

>it- 57f o, 

7L

* 

*



F I T R E P O R T ***

leak 
fi - .

1 
2 

3 
4 

6 
7 
8 

9 
10 
I0 
11 

12 
12 
13 
14 
15 
16 
17 
18

19

nuclide(s) centroid 
channe 1 

fh-ZE 93.51 
NATURAL U-:i,, Pb-i?, 106.96 
NATURAL 9v-I "Y 127.09 

I-~ 135. 54 
P9-214 NATURAII <150. 06 
P9'B-214 • A -i 154.60 

AG-108M 1599.) 
BA-133 XE-1334-ý?162.68 

•-•168.24 
NNP - 237 EU-15.!, Pb-•;l.l74.78 

NATURAL 
180.34 

NATURAL 

1 90.36 

-2) 2)25.8e6 

NATURAL 29388.23 
XE-138 308.86 
BA-140 NATURAL 327.15 
XE131M 
NATURAL NAPRJ-?Lb 872.44

19 
20 KR-8 
21 

22 1-134 
23 

M 24 
M 2"5 XE-138 
M 26 
M 27 
N 28 

29 PM-149 
30 PB-214 

? 31 NATURA 
32
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48

Pb- ,

392.71 
411.09 
472. 40 
484.36 
512.53 
517.91 
539.0 1 
543.04 
549.50 
572.42 
5190.65 
600.28 
648.00
660.06 

P -214 0....704.00 
Q- PV773.62 7-•q 777.7 8 

KR-87 804.06 
1-134 ,l-J1L,7 ) 810.66 
XE-137 P•••,9019.93 

Pb-2ý4f?, 961.13 

TE-129 974.38 
1019.31 
1067.51 

--. e •b4•,l160.17 

BI- 214 ;T--- 1218. 43 
1330.76 

NB-94 •-- 1405.93 
I-aiq 1439.31

energy FWHM net area 
keV keV 1 --'unts 

46.45 1.06 1626.5 
53.18 0.94ý1ýI75 747.0 
63.25 1.07 4949.6 
67.48 1.12 594.0 
74.74, 1,,Q5 1)541.6 
77.01 1.106 18597.8 
79.22 1.06 1499.2 
81.06 1.06 uo•?)1392.4 
83.84 1.06 (;Lw)3368.0 
87.11 1.06 c61 ) 6€0 3 .2

89.89 
92.50 
92.50& 
94.90 
98.f4,0 

112.67 
143.88 
1 54. 
163. 35

186.01
186.01 
196.15 
205.35 
236.03 
242.01 
256.11 
258.80 
269.35 
271.37 
274.61 
286.c07 
295.20 
300.01 
323.89 
329.93 
351.91 
386.75 
388.83 
401.98 
405.29
454.96 
480.58 
487.21 
509.70 
533.82 580.18

1.07 2469.7 
1.07 9569.7 

12.8 
1.07 ( 1-i) 1065.6 
1.07 936.3 
1 . 00/8i/q&u 508. 1 
1.12 1575.5 
1.11 839.3 
1.08 522. 5

1.19 

0.93 
1 .26 
1.18 
1.18 
1.18 
1.18 
1.19 
1.19 
1.19 (q
1.2 1 .21 

1 . 081 1.08 

1.01 
1.32 
1 .29 

1.27 
1 .27 

1 .28 

1.18 (...  
1.40 , 
1.29 (,,.  
1.31 
1.782 (...  
1 .24 •...

609.34'/ 1.40 -..  
665.54 1.38 .(3Y 
703.15 1.746&4VW 
719.86 1.48 Cit (17

error 
% pe

g a 
r E_

4.31 
8.57 

11.18 

1.21 
0.83 
4.91 

"2. 66 4 
1 .72 

3.15 

1.20 
14.10 
5.77 
6.43 

10.96 
4.18 
7.09 

10.69

12180.3 1.02 
6.9 22. 04 

176.0 27.37 
497.6 9.83 
955.3 5.32 

11098.3 1.04 
524.2 8.18 

> 721.0 6.40 
1140.3 4.35 

8i4.7 5. ý52 

376.0 10.76 
124.3 29.21 

2864.2 0.69 
249.1 15.35 
269.5 13.29 
254.4 14.02 

37934.3 0.53 
245.1 13.98 
298.5 12.16 
394.4 9.52 
2 235.0 16.11 

• 180.4 16.47 
267.9 11.01 
276.8 I0.85 
139.8 18.29 

-'167.7 15.06 
.--,170.0 14.87 
25049.9 0.65 

ý', 677.0 4.88 _-
41)223.5 10.93 

189.0 12.45

rirlaTs err 
secord :{ 

32.5 48.17 
12.2 35.89 
66.3 21.11 
7.5 20.13 

122.5 11.07 
212.0 9.62 

16.8 9.69 
•5.4 9.12 
IT.6 6.80 

64.7 5.44 

26.1 5.48 
100.22 4 .22"

11.1 
9.7 

17.4 
9.7 
6.3

6.92 
7.42 

1 1.74 
5.54 
7.97 

11 .55

162.0 4.02

2.4 

15.6 
185.4 

9.2 

12'. 8 
21.1 
15.2 

7.1 
2.4 

462.2 
5.1 

6.0 
5.7 

914.9 
6.5 
8.0 

10.9 
6.5 
5.7 
8.9 
9.3 
4.9 
6.2 
6.8 

1060.0 
--- 31.3 

10.9 
9.4

27., 

10.64 
6.77 
4.29 
9.13 
7.56 
5.84 
6.74 

11.42 
29.44 

3.62 
15.75 
13.68 
14.38 
3.13 

14.31 
12.== 
10. 01 
16.40 
16.80 
11.53 
11.38 
18.62 
15.47 
15.28 

5.6• 

11.37 
12.82

M 
M 
M 

M 
M 

M 

M 

B 
M 
M

m 
m 

m 

M

*** P E A K 18-NOV-97 06:58:28

0.



49 1467.89 
50 ZR-97 •-ý.q 1485.14 
51 - 1505.03 
5 ,2 -,Iq 1536.37 ,5 -E-q-212• •'I 1571.36 

2 2' 1597.07 
55 •-Mp 1612.02 
56 ;0q 1642.10 
57 b-;W4• 1677.51 
58 Y-92 - 1867.62 
59 EU-152 •-1927.36 
60 NA T U R AL- 2001.56 
61 2103. 20 
62 - 2139.91 
63 B1-214 2239.92 

64 22309.74 
65 2363.61 
66 N 2414.96 
67 BI-214 CO-56, . .-2475.51 
68 e-&N 2560.93 
69 B1-214 . 2754.51 
70 U-.1q?2769.41 

M 71 ,-Z-I'.12802.08 
M 7 2 EU-15•2 t-&Iw1 2815. 23 

73 " . 3017.45 

74 ,-.4•3086.33 
75 ' 3165.47 
76 H 3197.74 
77 &-p;wf3321.52_ 
78 •'-13458.37 
79 1-214 '....... .. 3528.11 
80 eoi 3675.85 
81 aL-aN• 3693.983

734.16 
742.79 
752.74 
768.42 
785.'93 
798.79 
806.27 
821.32 
839.04 
934.15 
964.04 

1001. 16 
1052.01 
1070.37 
1120.39 
1155.32 
1182.26 
1207.94 
1238. 2 
12280. 94 
1377.74 
1385.19 
1401. 52 
1408.09 
1509.19 
15 43. 62 
1583.17 
1599.30 
1661.16 
17 2 9.53 
1764.37 
1838.17 
1847.23

- Peak is a multiplet 
- Poor goodness-of-fit value.  
- Environmental background peak. Will

1.34 k 40.9 
1.66 ? 151.6 
1.53 6d) 87.4 
1.50 2177.9 1 . 46 C(••520:.. 9 

1.41 45.2 
1.57 C6) 530.3 
1.47 (e• 87..4 
1.50 .C- 225.1 
1.56 1079..3 
1.32 (32 128.1 
1'. 63 30:2.3 
1.72 CiS) 139.9 
1.61 (1;4) 75.2 
1.70 4881.2 
1.75 5b5E3 Co 
1.86 94.2 
1.70 OS~) 94.2 
1.82 1690.0 
1.84 (qs3)417.5 
1. 87 1243.5 
2.02 (t,)1e5.3 
1.84 ýq57) 305.0 
1.84 (5-C) 634.9 
1.82 (5y) 571.9 
1.85 (84) 98.4 
1.94 193.7 
1.61 48.9 
2.19 (3 M) 234.8 
1.94 ( e&' 847.8 
2.07 3609.2 
2.28 (q: 63.9 
2.00(491) 503.2

be subtracted from the peak above.

Background subtraction performed using file SPF$DATA:BK0002.MC1 
background description: 25K LUB OIL BLK 11/1

46.87 
14.86 
23.15 
2.41 
5.94 

43.38 
5.80 

24.41 
11.12 

3.70 
17.02 
8.44 

14.13 
24.19 

1.50 
5.21 

19 21 
19.53 

• 65 

6.16 
3.14 
1 0'. 70 
7.58 
4.73 
5.14 

18.69 
9.75 

30.09 
7.86 
3.62 
1.69 

18.00 
4.85

2.1 
7.8 
4.6 

116.1 
28.4 

2.5 
29.6 

5.0 
13.1 
69.6 

8.5 
20.8 
10. 1 

5.5 

373.5 
43.9 

7.6 
7.7 

142.0 
36.2 

115.3 
17.3 
28.7 
6C:). 0 
57.6 
10.1 
1 0. 4 20.4 

5.2 

.9 
96.9 

420.0 
7.7 

61.1

46.; 
15.1 
23.Z 

3.] 
6..=t 

43 
6.  

24.-t 
11.4 
4.4 

17.2 
8.E 

14.' 
24.7 

3.1 
5. 5 

19.4 
19./ 

3. 1 
6.E 

4.C 
11.1 

8.1 
5.6 

18.9 
1 0. 1 

30.2 
8.4 
4.8 
3.• 

18.  
6.,q

M 

B



*** R A D I 0 N U C L I D E

mple description 
Hnalyzed by

R E P 0 R T *** 

:INFO CTR S-I 
:ELM

18-NOV-97 06:58:28

number nuclide conf.value A----------Activity ( uCi/EA )---------
measured decay corrected

1. Fission gases r 

1 KR-87 tf .3498 
5 XE-131M 1h*.9257 
6 XE-1335ýd .9991

7.41E-04 +-7.42E-05 
8.68E-03 +-1.00E-03 
1.14E-03 +-1.04E-04

total 1.06E-02 total

2. lodines

total 0. 00E+00

3. Particulates , 
2 Y-92 3,. 0.262€o 
3 NB-94 0.1390 
4 NB-95M 0.9741 
7 PM-149 0.9993 
a EU- 155 C6) .325,5 

9 P 21i~3W 0.6537

These peaks were not

number channel

1 

3 
4 
5 

6 
7 
9 

11 

13 
14 
15 
16 
17 
19 
20 
21

23 
24

93.5 
107.0 
127. 1 
135.5 
150.1 
154.6 
159.0 
168.2 
180.3 
185.5 
190.4 
197.3 
22 5. 9 
288.2 
308.9 
372.4 
392.7 
411.1 
484.4 
512. 5 
517.9

er 

4 
5 
6 
6

total

1.47E-02 +-6.52E-04 
2.96E-04 +-3.36E-05 
1.69E-03 +-1.15E-04 
2.32E-03 +-6.84E-04 
5.15E-03 +-2.80E-04 
1.39E-02 +-7.55E-04

9.37E-01 +-9.38E-02 
e.97E-03 +-1.04E-03 
I.22E-03 +-1.E11- 4j 

9 .47E-01 ~ 1~~S 

C) . 00)E+0(:• 

1.91E-01 
.. 96E-04 +-3-.306E -q 44a4 
1.88E-03 +-I.27E*C.2.76E-03 +-8.11E-04 

5.15E-03 +-2.80E-0:4 
1 .39E-02 +-7.55E-04

'&e6t al 3 .80 ýE-0 2~ total 21.151E-01 

Lo aot single line, cannot identify which one is preset.  

identified 

,ergy peak intensity (gps) 

.6.45 3.2450E+01 +-1.56E+01 
3.18 1.2240E+01 +-4.39E+00 NATURAL U 'Yb* 
3.25 6.6258E+01 +-1.40E+01 NATURAL At-ta-3 W 
7.48 7.4817E+00 +-1.51E+00 YA -• 30? . V,

74.74 1.2254E+02 
77.01 2.1195E+02 
79.42 1.6797E+01 
83.84t 3.6623E+01 
89.89 2.6102E+01 
92.50 1.0010E+02 
94.90 1.1086E+01 
98.40 9.6679E+00 

112.67 5.2141E+00 
143.88 1.7446E+01 
154.20 9.6924E+00 
186.01 1.6192E+02 
196.15 2.4445E+00 

205.35 7.1798E+00 
242.01 1.8541E+02 
256. 11 9.• "E+00 
258.8€ 1.2829E-01

+-1.36E+01 
+-2.04E+01 
+-1.63E+00 
+-2.49E+00

PB-214 NATURAL 
PB-214 
AG-108M

+-4.23E+00 NATURAL'1{-ý- d 

+-7.17E-01 Pb-431% 

+-6.12E-01 k -; 3I 

+-9.66E-01 _______,_._ 
+-7.73E-01 XE-138 .. j.w, 
+-6.51E+00 NATURAL NATUFL 
+-6.76E-01 ,?KR-88 . ": - -- - .... : 
+-7.64E-01-->, 

+-7.95E+00 
+-8.43E-01----->7 
+-9.70E-01 XE-138 u

) 
)



-26 

27 
28 
30 
31 
32 
33 
34 
35 
36 
38 
39 
40 
41 
42 
43 
44 
45 
46 
48 
49 
50 

51 

5 3 

54 
55 
5 6 

57 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81

1.000 sigma ( 68.3% )

539.0 
543.0 
549.5 
59o.7 
600.3 
648.0 
660.1 
704.0 
773.6 
777.8 
810.7 
909.9 
961.1 
974.4 

1019.3 
1067.5 
1160.2 
1218.4 
1330.8 
1439.3 
1467.9 
1485. 1 
1505. 4 
1536.4 

1571 .4 
1597.1 
1612. 0 
1642.1 
1677.5 
192 7 .4 
2001.6 
2103.2 

2139.9 
2239.9 

2309.7 
2363.6 
2415.0 
2475.5 
256 0. 9 
2754.5 

2769.4 
28ec02 k. 1 
"2815.2 
3017.5 
3086.3 
3165.5 
3197.7 
3321.5 
3458.4 
3528. 1 
3675.9 
3694.0

269.35 
271.37 
274.61 
295.20 
300.01 
323.89 
329.93 
351.91 
386.75 
388.83 
405.29 
454.96 
480.58 
487.21 
509.70 
533.82 
580.18 
609.34 
665.54 
719.86 
734.16 
742. 79 
752.74 
768.42 
785.93 
798.79 
806.27 
821.32 
839.04 
964.04 

1001.16 
1052.01 
1070.37 
1120.39 
1155.32 
1182.26 
1207.94 
1238 .22 
1280.94 
1377.74 
1385.19 
1401.52 
1408.09 
1509.19A 
1543.62 
1583.17 
1599. 30 
1661.16 
1729.53 
1764.37 
1838.17 
1847.23

2. 1081 E+01 +-I .23E+C)0__ 
1.517:E+io 1 +-1 .I C)2 E +00CL--v 
7.0819E+00 +-8.09E-01 ek-Pb-t'y 
4.62 22E+02 +-1.68E+01 PB-214 
5.1177E+00 +-8.06E-01 NATURAL, 
5.9758E+00 +-8.18E-01
5.7483E+00 +-8.27E-01--.w,?'P 
9.1490E+02 +-2.86E+01 PB-214 
6.5091E+00 +-9.32E-0i 
7.9718E+00 +-l.OOE+00 ý,4- J 777 
6.5500E+00 +-1.07E+00 I-134 
5.6619E+00 +-9.51E-01 XE-137 
8.8972E+00 +-1.03E+O0 0 -•iy.  9.322ý1E+00 +-1.06E+00) T E-12 9 /-G, --'-•? " 

4.9312E+00 +-9.18E-01C-)P?? 
6.'036E+00 +-9.60E-01 Pb-Q4M 
6.8442E+00 +-1 .05E+00 Ib-.4' 
1.0600E+€-3 +-3.74E+01 BI-214 
3. 1304E+01 +-1.84E+00 ;-a-I( 
9.4481E+00 +-1.21E+00) 
2.0833E+00 +-9.79E-01 
7.8175E+(--,'- +-1.18E+00 ZR-97 
4.5689E+00 +-1.07E+00 GL-ML.If 1. 1614E +c-2 +-4.35--E +00€- eL-•i , "3-. ' ,. 

2 .0398E+(-1 +-li. 86E+00 PB I - 12 12?z4 • ••e 5 '• 2.5344E+C,- +-1.89E+Oo 

2. 9643E+01 +- 1.90E+c0 .0-JJ 
4.9728E+ 0 0 +- 1.22E+0 ( •
1 .3(81E+01 +-1.49E+00 m', - .  
8.5090'E+00 +-1.46E+00 EU-152 
2.0806E+01 +-1 .83E+00 NATURALq,•-', 
I.00D94E+C÷0 +-1.45E+00 
5.5163E+00 +-1.34E+00 E-;-PY, 
3.7354E+02 +-1.16E+01 BI-214 
4. 3943E+01 +-22. 60E+00 + .0 0A 
7.5793E+00 +-1.47E+00--V 
7.7-295E+,J +-1.53E+00 
1.4195E+0€2 +-5.60E+00 BI-214 (CO-56 
3.6183E+01 +-2.47E+00 &-.•-•y " 

1. 1527E + 02 +-5.01E+00 BI-2147 
1.7263E+01 +-1.92E+00 &-•I', 
2.8717E+01 +-23.34E+00 •;•-t --.  
6. 0048E+01 +-3.36E+00 EU-152(, t - , 

5.7646E+01 +-3.41E+00 i-JI' qi 
1.0122E+01 +-1.92E+00 I-q ,•? 
2.0402E+01 +-2.08E+00 
5.2007E+00 +-1.57E+00 • 
2.5852E+01 +-2.18E+00 Lf 
9.6868E+01 +-4.74E+00 Y-2,'( 
4.22003E+02 +-1.63E+01 BI-214 
7.77229E+00 +-1.43E+C)0 
6.1102E+01 +-3.92E+00 -iL

Errors quoted at



*** M D A C A L C U L A T I O N R E P O R T ***

ample description 
Analyzed by 

..........- MDAg 
measured

NA-24 
AR-41 
CR-51 
MN-54 
MN-56 
C0-57 
C0-58 
FE-59 
Co-6) 
CU-64 
NI-65 
ZN-65 
SE-75 
BR-84 
KR-85 
SR-85 
'!R-85M 

-88 
88 

RB-88 
RB-89 
KR-89 
Y-91M 
SR-91 
SR-92 
Y-93 
Y-94 
Y -95 
NB-95 
ZR-95 
ZR-97 
NB-97 
MO-99 
TC-99M 
MO-101 
TC-101 
TC- 102M 
RU- 103 
TC-104 
RH- 105 
RU-105 
RH-106 
-'U-106 

•-108M 
-109 

AG-110M 
SN-i113

:INFO CTR S-I 
:ELM

uCi/EA ) 
decay corrected

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MEDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 

MDA 
MDA 
MDA 
MDA 
M DA 

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA

2.96E-04 
2.77E-04 
I .49E-03 
2. 60E -04 
2. 42E-04 
1.24E-04 
"2. 83E-04 
4.93E-04 
2. 84E-04 
6. 07E-02 
1.38E-03 
9.96E-04 
1.87E-04 
6.32E-04 
4.25E-02 
1.86E-04 
1.63E-04 
5.18E-04 
2. 53E-04 
2.67E-03 
1.14E-03 
6.87E-03 
1.86E-04 
7.99E-04 
,.86E-04 

2.03E-03 
1.04E-03 
4.99E-03 
3.87E-04 
3.96E-04 
3.37E-03 
1.98E-04 
1.76E-03 
1.4,7E-04 
1.8c0E-03 
4.56E-04 
1.58E-03 
1.89E-04 
4.16E-04 
7.62E-04 
4.57E-04 
1.93E-03 
1.93E-03 
1.90E-04 
5.31E-03 
2.06E-04 
2.91E-04

5.42E-04 
3.99E-02 
1.51E-03 
2. 60E-04 
8.19E-03 
1.24E-04 
2.84E-04 
4.97E-04 
2.84E-04 
1.24E-01 
5.06E-02.  
9.88E-04 
1.87E-04 
1.75E+04 
4. 25E-102 
1.87E-04 
1.23E-03 
1.27E-02 
2.54E-04 
5.29E+10 

> 1.00E+20 
1.07E+01 
2.08E-03 
1.67E-02 
4.98E-03 
4.69E+09 

> 1.OOE+20 
3.91 E-04 
3.99E-04 
5.76E-03 
3.80E-01 
2.02E-03 
1.68E-04 
2.85E+13 
2.12E+13 

> 1.00E+20 
1.90E-04 
4.95E+09 
9.85E-04 
3.53E-03 
1.93E-03 
I.93E-03 
1 .90E-04 
5.32E-03 
2.06E-04 

92E -04

18-NOV-97 06:58:,2e



3B-122 
SB- 124 
SP- 125 
T- 131M 

131 

T• 131 
1-132 
TE-132 
BA-133 
TE-133 
1-133 
XE-133M 
TE-133M 
TE-134 
1-134 
gS-134 
1-135 
X E -1351M 
XE-135 

CS-136 
CS- 137 
CS-138 
XE- 138 
CS- 139 
BA-139 
CS- 138m 
CE-139 
BA-140 

1•-140 

141 
L-i41 

CE-141 
BA-142 
LA-142 
CE-143 
PR- 144 
CE-144 
PR-146 
CE-146 
ND- 147 
PR- 147 
EU- 152 
HF- 181 
W-187 
HG -20 3 
NP-237 
U-237 
NP-2239 
AM-241 
EU- 154 
EU- 155

MDA 
MEIA 
MDA 

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDIA 
MDA 
MDA 
MDA 
ME'A 

MDA 
MDA 
MDA 
MDA 

MDA 

11 D

MDA 

MDA 
MDA 
MDA 
MEiA 

MDA 
MEDA 
MDA 
MDA 
MDA 
MDA 
MEDA 
MDqA 
MDA 
MDJA 
MDA 
MDA 
MDA 
MDA

2. 57E-(}4 
2. 12E-04 

6.63E-C04 
9.24E-04 
1. 16E-03 
1.96E-04 
3.25E-04 
2.48E-04 
1.44E-04 
6.73E-04 
6.27E-04 
2.0 1E-04 
1 .26E-03 
3.(06E-04 
5.78E-04 
2.51E-04 
2.68E-04 
1.04E-03 
5.38E-04 
1.39E-04 
2.41E-04 
2.54E-04 
3.99E-04 
1.28E-03 
1 .89E- 02C 
7.41E-04 
7.94E-03 
1.58E-04 
7.511E-04 
3.227E-04 
6.822E-04 
1.13E-02 
2.69E-04 
"2.' 57E-03 
3.57E-04 
9.61E-04 
1.49E-02 
1.01E-03 
7.06E-04 
7.69E-04 
7.65E-04 
1.87E-03 
3.71E-04 
2.13E-04 
7.60E-04 
1.63E-04 
1.53E-03 
4.53E-04 
4.72E-04 
5.07E-04 
2.63E-04 
5. 22E-04

2.96E-04 
2.13E-04 
6.63E-04 
1 .25E-03 
2.18E+07 
2.06E-04 
9.52E+05 
1.322E-02 
1.61E-04 
6.73E-04 
6.41E+15 
3. 10E-04 
1.49E-03 
5.72E+00 
2.66E+02 
7.92E+00 
2.69E-04 
4.13E-03 
1 .38E+12 
3.78E-04 
2.48E-04 
2. 54E-04 
8.71 E+03 
7. 18E+13 

> 1.00E+230 
5. 22E-01 

> 1 .00E+2-0 
1. 58E-04 
7.73E-04 
3.37E-04 
6.14E+09 
1. 13E-01 
2.72E-04 

> 1.00E+20 
1.08E-01 
1.27E-03 
1.49E-02 
1.01E-03 
5. 13E+06 
B. 17E+13 
7.92E-04 
4.73E+14 
3.71E-04 
2.15E-04 
1. 11 E-03 

1.64E-04 
1.53E-03 
4.79E-04 
5.. 4E -04 
5.07E-04 
2.63E-04 
5.22E-04



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

GAMMA SPECTRUM ANALYSIS *

ABERRA APOGEE V2.4

Canberra Industries, Inc. 18-NOV-97 06:58:28

AN A L Y S I S P AR M A E T E R S

Spectrum file number 
MCA unit number 
Detector number 

Search threshold 1 
Search FROM channel 
Id energy tolerance 
Smoothing factor 
GRA parameter 

Confidence threshold index : 
Confidence levels LLD :

Analysis library 
Background subtract 

Sample description 

,pie size 
indard size 

Sample taken on 
Collect started on 
Decay time

1 00.0 
1 
2-

Sample no.  
ADC unit number 
Geometry number

2.  
2.0 Search threshold 2 

50 -"A Search TO channel 
0.7 Order of background 

0 Random sum corr 
0 Baseline channels

0. 100! 
1.645 (95.0%)

1.0 

2.o 
2 

3.0 
40`75 
linear 

disabled 
disabled

MDA : 1.645 (95.0%)

: SPF$LIBRARY:SPFANL.LIB;1 
: enabled

: INFO CTR S-1 

: 1. 000000E+00 EA 
: 1 . 0000O0E+00 EA

Analyzed by: ELM 

Conv. factor 1 .00co

: 17-NOV-97 at 17 :00:0 
: 18-NOV-97 at 06:06:12 

786.2 minutes

live time 
dead time

: *3000. 0 seconds 
: 0.37 %

real time 3011.0 seconds

Energy calibration used done orn 
Efficiency calibration used done on

11 / 16 / 1997 
11 / 7 / 1996

,2
-7 /�

6- /2



R E P 0 R T ***

energy FWHM net area error gammas er, 
keV keV counts % per second %

nuclide(s) centroid 
channel

M 
M 
M 
M 
N 

M

1 
2 NATURAL 
3 NATURAL 
4 
5 PB-214 NATURAL 
6 PB-214 
7 AG-108M 
8 BA-133 XE-133 
9 

10 NP-237 EU-155 
NATURAL

M 11 
M 12 NATURAL 
B 12 
M 13 
M 14

15 
16 

17 
18

NATURAL 
XE-138 
BA-140 
XE131M

19 NATURA 
19 
220 KR-88 

22 1-134 
23 

M 24 
.25 XE--138 

M 26 
M 27 
M 28 

29 PM-149 
30 PB-214 

? 31 NATURA 

34 PB-214 
M 35 
M 36 
M 37 KR-87 
M 38 1-134 

39 XE-137 
40 
41 TE-129 
42 
43 
44 
45 BI-214 
46 
47 NB-94 
48

L

NATURAL 

NATURAL

L

93.51 
106.96 
127.09 
135.54 
1_50 . 06 
154.60 
159.00 
162.68 
168.24 
174.78

46.45 
53.18 
63.25 
67.48 
74.74 
77.01 
79.22 
81.06 
83.84 
87.11

180.34 89.89 
185.55 92.50 

92.50 

190.36 94.90 
197.35 98.40 
22•.86 112.67 
288.23 143.88 
308.86 154.20 
327.15 163.35 

372.44 1B6.01 
186.01 

392.71 196.15 
411.09 205.35 
472.40 236.03 
484.36 242.01 
512.53 256.11 
517 .9 28.. . 80 

539.01 269.35 
543.04 271.37 
549.50 274.61 
572.42 286.07 
590.65 295.20 
600c.28 300.01 
648.00 323.89 
660.06 329.93 
704.00 351.91 
773.62 386.75 
777.78 388.83 
804.06 401.98 
810.66 405.29 
909.93 454.96 
961.13 480.58 
974.38 487.21 

1019.31 509.70 
1067.51 533.82 
1160.17 580o18 
1218.43 609.34 
1330.76 665.54 
1405.93 703.15 
1439.31 719.86

1.06 
0.94 
1.07 
1.12 
1.05 
1 .06 
1 .06 
1 .06 
1 .06 
1.56 

1 .07 
1 .07 

1 .07 
1 .07 
1 . 00 
1.12 
1.11 
1 .08 

1.19 

0.93 
1 .26 
1 .18 
1.18 
1.18 
1.18 
1 .19 
1.19 
1.19 
1.21 
1.21 
1 .08 
1 .01 

1 .32 
1.29 
1 .27 
1.27 
1 .28 
1 .28 
1.18 
1 .40 
1 .29 
1.31 
1 .78 
1 .24 
1 .40 
1 .38 
1 .74 
1 .48

1626.5 
747.0 

4949.6 
594.0 

10541.6 
18597.8 

1499.2 
1392.4 
3368.0 
6053.2 

2469.7 
9569.7 

12.8 
1065.6 
936.3 
508.1 

1575.5 

839.3 
an-_,, . 5 

12180.3 
6.9 

176.0 
497.6 

955.3 
11098.3 

524.2 
721.0 

1140.3 
814.7 
376.0 
124.3 

22864.2 
249.1 
269.5 
24.4 

37934.3 
245.1 

278.5 
394.4 

180.4 
267.9 

276 .8 
139.8 
167.7 
170.0 

677 .0 5-..,.:Y 9 

223.5 
189.0

4.31 

8.57 
2.00 

11.18 
1.21 
0. 83 
4.91 
5.27 
2.66 
1.72 

1 . 2 C 

14. 10 
5.77 
6.43 

10. 96 
4.18 
7.09 

10.69 

1 .02 
22.04 
27.37 

9.83 
5.32 
1 .04 
8.18 
6.40 
4.35 
4 0a 

10.76~ 

0.69 
15.35 
13 ....  
14.02 
0.53 

13.•98 
1.16 

9.52 
16.11 

16.47 
11.01 
10.85 

18.29 
15.06 
14.87 
0.6-5 
4.88 

10.93 
12.45

32.a 

12.2 
66.3 

7.5 
122.5 
212.0 
16.8 
15.4 
36.6 
64.7

48. 1K 

21. 1 

20. 1~ 
11 . 01 

'•.7 6L 

9.1: 
6.8C 
5.44

26.1 5.4Q 
100.2 4.22

11.1 
9.7 
5.2 

17.4 
9.7 
6.3

6. 9'-7 

11.74 

11 .

162.0 4.02

2.4 

15.6 
185.4 

9.2 
12.8 
21.1 

15.2 
7.1 
2.4 

462.2 
5.1 
6.0 
5.7 

914.9 
6.5 
8.0 

10.9 
6.5 
5.7 

8.9 
9.3 
4.9 
6.2 
6.8 

1060.0(1 
31 .  

10.9 
9.4

27.  
10 . 61 

6.7-i 

4.25 
9.12 

5.84 
6.74 

11 . 42 

2 9.4.1 
3.62 

15.7 W 
13.68 
14.3E 
3.13 

14.31 

12.55 
1 0. oi 
16.4 C4 
16.80 

11 .38 

18.62 

15 47 

3 

11.37 
128

'eak 

.0i0.

*** P: E A K F IT 18-NOV-97 06:58•:28



49 1467.89 734.16 1.34 40.9 46.87 2.1 46.97 
50 ZR-97 1485.14 742.79 1.66 151.6 14.86 7.8 15.16 
51 1505.03 752.74 1.53 87.4 23.15 4.6 23.33 
52 1536.37 768.42 1.50 2177.9 2.41 116.1 3.74 
53 BI-212 1571.36 785.93 1.46 520.9 5.94 28.4 6..5A, 
54 1597.07 798.79 1.41 45.2 43.38 2.5 43.  
55 1612.02 806.27 1.57 530.3 5.80 29.6 6.4 
56 1642.10 821.32 1.47 87.4 24.41 5.0 24.55 
57 1677.51 839.04 1.50 225.1 11.12 13.1 11.43 
58 Y-92 1867.62 934.15 1.56 1079.3 3.70 69.6 4.45 
59 EU-152 1927.36 964.04 1.32 128.1 17.02 8.5 17.20 
60 NATURAL 2001.56 1001.16 1.63 302.3 8.44 20.8 8.80 
61 2103.20 1052.01 1.72 139.9 14.13 10.1 14.36 
62 2139.91 1070.37 1.61 75.2 24.19 5.5 24.33 
63 BI-214 2239.92 1120.39 1.70 4881.2 1.50 373.5 3.1(-) 
64 2309.74 1155.32 1.75 558.0 5.21 43.9 .91 
65 2363.61 1182.26 1.36 94.2 19.21 7. 194 
66 2414.96 1207.94 1.70 94.2 19.53 7.7 19.74 
67 BI-214 CO-56 2475.51 1238.22 1.82 1690.0: 2.65 142.0 3.95 
68 2560.93 1280.94 1.84 417.5 6.16 36.2 6.84 
69 BI-214 2754.51 1377.74 1.87 1243.5 3.14 115.3 4.35 
70 2769.41 1385.19 2.02 185.3 10.70 17.3 I.114 

M 71 2802.08 1401.52 1.84 305.0' 7.58 28.  
M 72 EU-152 2815.23 1408.09 1.84 634. 9 4.73 60.0 _.L 

73 30-17.45 1509.19 1.82 571.9 5.14 57 5.  
74 3086.33 1543.62 1.85 98.4 18'.69 1i0. 18.92 

_3165.47 1583.17 1.94 193.7 9.75 20.4 1.( 12 
76 3197.74 1599.30 1.81 48.9 30.09 5.2 30 24 
77 3321.52 1661.16 2.19 234.3 7.86 25.9 8.42 
78 3458.37 1729.53 1.94 847.8 3.62 96.9 4.s? 
79 BI-214 3528.11 1764.37 2.07 36092• 1.69 420'.0 3..ý 
8O 3675.85 1838.17 2.28 63.9 1B.00 7.7 18.  
81 3693.98 1847.23 2.00 503.2 4.85 61.1 6.42 

M - Peak is a multiplet 
? - Poor goodness-of-fit value.  
B - Environmental background pea.. Will be subtracted from the peak above.  

Background subtraction performed using file SPF$DATA:BKO00.2.MCI 
background description: 25K LUB OIL BLK 11/1



*** R A E, I 0 N U C L I El E

ople description 
flyzed by

number nuclide

:INFO CTR S-1 
:ELM

conf.value A----------Activity ( uCi/EA )
measured decay corrected

1. Fission gases 
1 KR-87 
5 XE-131M 
6 XE-133

2. Iodines

3. Particulates 
2 Y-92 
3 NB-94 
4 NB-95M 
7 PM-149 
8 EU-155 ? 
9 NP-237 ?

0.3498 7.41E-04 
0.9257 8.68E-03 
0.9991 1.14E-03 

total 1.06E-02 

total 0.0:E+00 

0.2620 1.47E-02 
0.1390 2.96E-04 
0.9741 1.69E-03 
0.9993 2.32E-03 
0.3255 5.15E-03 
0.6537 1 .39E-02 

total 3.80E-02

+-7.42E-05 9.37E-01 +-9.38E-02 
+-1.00E-03 8.97E-03 +-1.04E-03 
+-1.04E-04 1.22E-03 +-1 .IE-04 

total 9.47E-01

total O. OOE+00

+-6.52E-04 1.91E-01 +-8.48E-03 
+-3.36E-05 2.96E-04 +-3.36E-05 
+-1.15E-04 1.88E-03 +-1.27E-04 
+-6.84E-04 2.76E-03 +-8.lIE-04 
+-2.80E-04 5.15E-03 +-2.80E-04 
+-7.55E-04 1.39E-02 +-7.55E-04 

total 2.150-01

? = nuclides with a common single line, cannot identify which one is present 

These peaks were not identified 

number channel energy peak intensity (gps)

3.2450E+01 
1.2240E+01 
6.6258E+01 
7.4817E+00 
1.2254E+02 
2.1195E+02 
1.6797E+01 
3.6623E+01 
2.6102E+01 
1 .001E+02 
1. 1086E+01 
9.6679E+00 
5.21412E+00 
1.7446E+01 
9.6924E+00 
1.6192E+02 
2.4445E+00 
7.1798E+00 
1.85412E+02 
9.2350E+00 
1.2829E+01

+-I .56E+01 
+-4.39E+00 
+-1 .40E+01 
+-1 .51E+20( 
+-1 .362+01 
+-2.04E+01 
+-1 .63E+00 
+-2.49E+00 
+- 1 .43E+:0 
+-4.23E+0C) 
+-7.67E-01 
+-7.17E-01 
+-6.12E-01 
+-9.66E-01 
+-7.73E-01 
+-6.51 E+00 
+-6.76E-01 
+-7.64E-01 
+-7.95E+01:) 
+-8.43E-01 
+-9.70E-01

NATURAL 
NATURAL 

PB-214 NATURAL 
PB-214 
AG-108M 

NATURAL 

NATURAL 
XE-138 
NATURAL NATURAL 
KR-88 

XE-138

1 
2 
3 

4 
5 

6 
7 

9 
11 

12 
13 
14 
15 
16 
17 
19 
20) 

-_3 

24 
25i

93.5 
107.0 
127.1 
135.5 
150. 1 
154.6 
159.0 
168.2 
180.3 
185.5 
19€:.4 
197.3 
225.9 
288.2 
308.9 
372.4 
392.7 
411.1 
484.4 
512.5 
517.9

46.45 
53.18 
63.25 
67.48 
74.74 
77.01 
79.22 
83.84 
89.89 
92.50 
94.90 
98.40 

112.67 
143.88 
154.20 
186.01 
196.15 
205.35 
242.01 
256. 11 
258.80

R E P 0 R T *** 18-NOV-97 06:5e:28



26 

28 
S-)C) 

34 
35 
36 
38 
39 
40 
41 
42 
43 
44 
45 
46 
48 
49 
50 
51 

54 

56 

57 
9

62 
63 
64 

655 66 

67 
68 
69 

70 
71 
7

7.3 
74 
75 
76 

77 

78 
79 
8o 
81

539.0 
543.0 
549.5 
590.7 
600.3 
648.0 
660.1 
704. (4 
773.6 

777.8 
810.7 
909.9 

961.1 
974.4 

1019.3 
1067.5 
1160."2 

1213.4 
1330.8 
1439.3 
1467.9 
1485.1 
150 5.0 
1536.4 
1571.4 
1597.1 
1612.0 
1642.1 
1677.5 

-7.4 
200]1.6 

213. 2 
2139.9 
2239.9 
2309.7 
2363.5 
2415. 0 
2475.a 
2560.9 

2754.5 
2769.4 
2802.1 
2815.2 
3017.5 
3086.3 
3165.5 
3197.7 
3321.5 
3458.4 
3928. 1 
3•75.9 
3694. 0

269.35 
271.37 
274.61 
295.20 
300.) .01 

323.89 
329.93 
351.91 
386.75 
388.83 

405.29 
454.96 
480.58 
487.21 
509.70 
533.82 
580.18 
609.34 
665.54 
719.86 
734.16 
742.79 
752.74 
768.42 
785.93 
798.79 
806.27 
821.32 
839 - 04 
964.04 

1001 . 16 
1052.01 
1070.37 
1120.39 
1155.32 
1182.26 1 -u"'.v 1207.94 
123B. 22 
1 20.94 

1377. 74 
13B859.  
1401.5 
1408. 09 
1509.19 
1543.62 
1583.17 
1599.30 
1551 . 16 
1729.53 
1764.37 
1838. 17 
1847.23

1.000 sigma ( 68.3% )

2. 1081E+01 
1 .5170E+01 
7.0819E+00 
4.6222E+02 
5. 1177E+00 
5.9758E+00 
5.7483 E+00 
9. 1490E+02 
6.5091 E+00 
7. 9718E+00 

6 .550OE+00 

5.6619E+00 
8. 8972E+00 
9.3221 E +00 
4. 9312E+00 
6. 2036E+00 
6. 8442E+00 
1 .06--E+0)3 
3. 1304E+01 
9. 4481 E+00 
2. 0833E+00 
7. 8175E+00 
4 .5689E+00 

1. 1614E+02 
2. 8398E0 1 
2.5044E+00 
2.9643E+01 
4. 9728E+00 
1. 3081E+01 
8. 5090E+00 
2.0806E+01 
1 .0094E+01 
5.5163E+00 
3. 7354E+02 
4.3943E+01 
7.5793 E+00 
7. 7295E+00 
1. 4195E+02 
3. 6183E+01 
1. 1527E+02 
1. 7 263E+01 
2.8717E+01 

6. 0048E+01 
5. 7646E+01 
1 .0122E+01 
2. 0402E+01 
5. 2007E+00 
2. 5852E+0 
9.6868E+01 
4.2003E+02 
7. 7229E-+00 
6.1 102E+01

+- 1.23E+00 
+- 1.02E+00 
+-8.09E-01 
+-1 .68E+01 
+-8.06E-01 
+-8. i1E-01 
+-8.27E-01 
+-2.86E+01 
+-9.32E-01 
+- I.0OE+00 
+- 1.07E+00 
+ .-9.51 E - C) 1 
+- 1.03E+00 
+- 1.06E+00 
+-9.18E-01 
+-9.60E-01 
+- 1 • -E+() 
+-3.74E+01 
+- 1.84E+00 
+-1 .21E+00 
+-9.79E-01 
+-1.18E+00 
+- 1.07E+O00) 
+-4.35E+O00 

+- 1.86E+00 
+-1.09E+:00 
+-1 .90E+00 
+-1.22E+00 
+-1.49E+00 
+-1.46E+00 
+- 1.8 3E+-H_: 
+- 1.45E+00) 
+- 1 . 34E+00 
+-1.16E+01 
+ -2. 60 E + 00 

+- 1.47E+00 
+- 1 .53E+00 

+-5.60E+00 
+-2.47E+C,0 
+-5.01E+0O 
+-1 .92E+00 
+-2. 34E +(_ 

+-3.36E+00 
+-3.41 E+00 
+-1 .92E+00 
+-2.08E+00 
+-1 .57E+0
+-2.18E+00 
+-4.74E+0€] 
+-1 .63E+01 
+- 1.43E+00 
+-3.92E+00

PB-214 
NATURAL 

PB-214 

1-134 
XE-137 

TE-129 

BI-214 

ZR-9 7 

B1-212 

EU-I152 
NHTLIFt• L 

BI-214 

BI-214 C0-56 

B1-214 

EU- 152 

B, I-214

Errors quoted at



*** M E A C A L C U L A T I O N R E P O R T ***

Sple description 
Analyzed by

:INFO CTR S-1 
:ELM

MDA ( uCi/EA ) ----------
measured decay corrected

NA-24 
AR-41 
CR-51 
MN-54 
MN-56 
C0-57 
CO -58 

C0-60 

CU-64 
NI-65 
ZN-65 

SE-75 
BR-84 
KR-85 
SR-85 
KR-85M 

88 
3 

RB-88 
RB-89 
K R -89 
Y-91M 
SR-91 
SR-92 
Y-93 
Y-94 
Y-95 
NB-95 
ZR -95 
ZR-97 
NB-97 
M0-99 
TC-99M 
MO- 101 
TC- 101 
TC- 102M 
RU- 103 
TC- 104 
RH-105 
RU- 105 
RH- 106 
F"- 106 

, 3M 
S09 

AG- 1 10M 
SN-113

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MEiA 

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MEnA 

MDA 
MDA 
MDA 
MDA 
MDA

2.96E-04 
2 .77E-04 
1.49E-03 
2.60E -04 
2.42E-04 
1 .24E-04 
2.83E-04 
4.93E-04 
2.84E-04 
6.07E-02 
1 .38E-03 
9.86E-04 
1.87E-04 
6.32E-04 
4.25E-0) 
1.86E -4 
1.63E-04 
5.18E-0)4 
2.53E-04 
2.67E-03 
1.14E-03 
6.87E-03 
1.86E-04 

7.99E-04 
5.86E-04 
2. 03E-03 
1 .04E -03 

4.99E-03 
3.87E-04 
3.96E-0F4 
3.37E-03 
1.98E-014 
1.76E-03 
1.47E-04 
1.80E 9003 
4.56E -04 
1. 59E-03 
1.89E-04 
4. 16E-04 
7.62E-04 
4.57E-04 
1 . 93E-03 
1 .93E-03 
I .990E-04 
5.31 E-03 
2.06E-04 
2.91 E-04

5.42E-04 
3.99E-02 
1.51 E-03 

2.60E-04 
8. 19E-03 
1.24E-04 
2.84E-04 
4.97E-04 
2.84E-04 
1.24E-01 
5.0C6E-02 
9.(:SE-02 
1.87E-04 

1 .75E+04 
4.25E-02 
1 .87E-04 
1.23E-03 
1 . 27E-02 
2.54E-04 
5.29E+10D 
2.42E+12 
1 . 00E+20 
1.07E+01 
1. 08E7-03 

1 .67E-02 
4.98E-03 
4.69E+09 
1 . OOE+20 
3.91 E-04 
3.99E-04 
5.76E-03 
3. 80~E -0 1 

2.)2E-03 
1.68E-04 
2.85E+13 
2.12E+13 
1.00E+20 
1.90E-04 
4. 95 E +09 
9.85E-04 
3.53E-03 
1.93E-03 
I .93E-03 
1.90E-04 
5.32E-03 
2.06E-04 

2.92E-04

19-NOV-97 06 :59-: 29



SB- 122 
SB- 124 
SB- 125 
TF-131M 

.31 
31 

- 131 
1-132 
TE-132 
BA-133 
TE-133 
1-133 
XE-133M 
TE-133M 
TE-134 
1-134 
CS- 134 
1-135 
XE-135M 
XE-135 
CS- 136 
CS- 137 
CS-138 
XE-138 
CS- 139 
BA- 139 
CS- 138M 
CE- 139 
BA- 140 
I 0-140 

141 
L i41 
CE-141 
BA-142 
LA-142 
CE-143 
PR- 144 
CE-144 
PR-146 
CE-146 
ND- 147 
PR-147 
EU- 152 
HF-181 
W-187 
HG-203 
NP-237 
U-237 
NP-239 
AM-241 
EU-154 
EU- 155

N DA 
MDqA 
MDA 
MDA 
MDA 
MFDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDqA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
PMDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MADA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDIA 
MDA 
MDA

2.57E-04 
2. 12E-04 
6.63E-0:4 
9.24E-04 
1. 16E-03 
1 .96E-04 
3 .25E-04 
2.48E-04 
1.44E-04 
6.73E-04 
6.27E-04 
2.01 E-04 
1.26E-03 
3.06E -04 
5.78E-04 
"2.51E-04 
2.68E-04 
1 .(04E-03 
5.38E-04 
1 .39E-04 
2.41 E-04 
2.54E -)4 
3.89E -04 
1.28E -03 
1 .89E-02 
7.41E -04 
7.94E-03 
1.58E-04 
7.51E -(4 
3.27E -04 
6.82E -04 
1. 13E-02 
2.69E -)4 
"2.57E 0 
3.57E -04 
9.61 E -04 
1.49E -2 
1.01E-03 
7.0:)6E -14 
7. 69E-04 
7.65E -04 
1 . 87E-03 
3.71 E-04 
2.13E-04 
7.60E -04 

1 .63E-04 
1.53E-03 
4.53E-04 
4.72E-04 
5. 097E-04 
2.63E-04 
5.22E-04

2.96E-0:)4 
2. 13E-04 
6.63E-04 
1 .25E-0E)3 
2.18E+07 
2.06E-04 
9.52E+05 
1 .32E-02 
1.61E-04 
6.73 E-04 
6. 41E+ 15 
3. 10E-04 
1 . 49E-03 
5. 72E+00) 
2.66E+02 
7.92E+00 
2.69E-04 
4. 13E-03 
1.38E+12 
3.7 E-04 
2.48E-04 
2.54E-04 
Sq.-71 E+03 

7. 18E+13 
1 . Cv0 E+20 

5.22E-01 
1 .OOE+20 
1.58E-04 
7.73E-04 
3.37 E- 04 
6.14E+09 
1. 13E-01 
2.72E-04 
1.0 OE+2(:) 
18.OGE-01 
1.27 E-03 
1.49E-02 
1 .:01E-03 
5. 13E+06 
8.17E+13 
7.92E-04 
4.73E+14 
3.71E-04 
2. 15E-04 
1. 11 E-03 
1.64E-04 
1.53E-03 
4.79E-04 
5. 54E-:04 
5. 0')7E-C)4 
2. 63E-0:4 
5.22 E-04
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Cc4i� V� [

*** P E A K F I T R E P 0 R T ***

centroid energy FWHM 
c h ann el k-:e2 k-:eV

NATURAL 

EU-!-5 
C D- 109 
NATURAL

PB-214 
PB-214i 

BI-214 
BI-214

149.46 
154.02 
174.26

484.48 
590.:,91 

704.82 
1219. 7_ 
2242.22.- ..

74. B2 / 1.u09 
77.1 1i 1.09 
87.20 1.18

186.30 1 G6. 3 

242 03 

295. . -7 
352.05 V 
,69q. :20 K 

1120. 12 "

1.28 
1 .37 
1.38 

1 .60 
1 .88

net area 
coun~ts 

. 83.4 
=0,1 19.2 

45.5 li

- t 

V 

L�/4.  

/57

3.6 
98.9 

327.2 

233.9 
36.4

18-NOVi-97

Error Opm"es

14.9 1 
11 .79 
21 .65 

12.65 

12.•07 

5.73 
6.7,9 

18 .  

1•t-F

4. el 
b. 7j 
2.2•

15. .

4.' 13.,i

6.  

-03.7 

v4 4 . 5

12. 7 

6 .--- F

Am - Peak is a mult-ole.  
B - Ervironmen-t-a background peak. Will be subtracted from -the 

Backoround. suT .,c.ion merf,-,rmed using file SP-'FDATA K:C3.C2 
background descr iptio: 25K S-EE E;KG 4/20/97 

1 K7 A 0

peak above.

)IIN

'7/) /�j '/ -.  
-f 

70. / 

7�7

'>r / 
7

-7V

/ N?) 

-'if-

Ii � 
-4 

1� U

I>,{

C7 C. I

13: 17 : 4---:

4 

6 
7 
8 
9

x

nuclide(s)

1 is

2!, C:



F~~ ** EF 

rfuc i 10UE 1 5

M 6 NP-23 7 

NAfTURAi-L 
7NATURAFL 

Di -7

E U 
I - I

394 

11( LA-140 

1.1 

14 E-P *1527 

4 14'

(� 
1. k 3 -' ii k r ***

I...

-ru F" L

1 -t 4t'~ 

I2~ 32 
1-7 4~:

ri4t e -ar e k = Er

CO T19 -

7.14 
3

r -D - TtFr t -,9L 5' e r ror 
~. per Z.ort

t35 

4,, 

1 1.40
1.14 

1.4 4110 

123 

""4.  

-4.4u

4.' 
i -.  

.9 

t4 _ 

it) *

13 32 
itt _ 

1.2

4 .
4. 

4 

al 4 4 

4 4-.  

ct-j

IL 42 

24

!R-. 0 q-.4 .'-

~14 f 14.-3.: e6 

Aif4 .55 

114 

.7.

.1 Q e4 as 
9.  

rb r,- F! Cf.' uCfftf~ bje irouftd je[ Wl

Ba3ckgrofun~d subtraction2V peritoraed using ofile 

bsd:49flO-ufld descriptJ.Orlt 2-5K SEC BK1 4/20/'97

7% 
q63/~'~

be U~flE~t~ romxh CI~i .4.4..'/V.

SPFIýDHPT -:BKQ . MC22

v C75) 

?v

,,-c 
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eT1e rt 0'.7 FV) 
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G** +~* * * 01--~- 01 01*~* A-±* Sz P*

Canberraz ±industr~ies. ie

Detector number

ADCii uni*t rnumbrLs 
Ge:ometry numberf

S e a r c h F R O M c h n e 1 

ld enegy toeranc

2.0 
50 

1.0 
0 
0

Sea~rch threshold' 2 

SeaHrch TO~ channel 

Random sum corr :di~sabled 
:disabled

: SP$L.IBRARF\: EPFAN4L . L IB

4.0000 O I- 'EA
'mles Si ~ze

Sample tae orn 

Deca 
5.y time

100. seconds

Enery caibrationf used dlone on 

-_ 1 'leif 5 calbra io u~.I~ -~_F sed dones on

re ltime 100. seconds

12 / 1/ 1997 
11 / 18 / 1996

3,

01-BEC-97
at -

13: 00: 0

1 -DEC-97

ANAL YS 1 S PARAME TE

0. 100) 
1.645 (95.0%) MDA ; 1.645 (95.0%''.t

Analysis library 

Background subtract 

Sammie descriotion

Conv. factor 1 . oos-,ý

.4 minutes

live time 
dead time



.R E P O R T 0*R*" * -4-•c

,rst search ch.annel 
last search channel 
first siorgnificance limit for found peaks: 
second significance limit for found peak-: 

average Gaussian peak width (in channels:

i p e ait.k 
c h ane l F

127. 350 
149.5bq17 
i 54. 450 

484. 755 
288. 70 

410.468 

542.931 
59i .161 
704. 514 

-79:3.582 
1220.'0 086 
! 332:.08-2 
! 629. 902 
224i .827 
281!9. 069

peak 
energy 

63.8 

74.9 
77.3 

'2.4 
144.2 
i 86.0 

205.1 
242. i 
27! .3 

295.4 
352. 0 
396.5 
609.=7 
665.7? 

1 i20.5 

1408.9

siqnif check-i 
of peak signif

4 i'W4 

2190 
3. 906 
4.45_4 
2.010 

3.514 
2 068 

5.002 6.373 

2.1i93 

2.134

small 

sma]ll 

sm a 1i 

• -z hr .. 1 1.  

smn a 1 

small 
sma 11l 

sm a ll

che-p--2 accept 
shape chan. .e"-

c h ecc k.  check

154 
185

484

check 

check 
ch ck

50C 
4095 

2. (_C() 

3-. 00

1 
2 

4 
5 

6 

7 

9 

12 
13 
14 
15 
16 
17

numtbier

i 

2 

3 

4

K* P- • E A K S E- A R-C, i -DEC-97 i4:46:49

i 1 -. •20 

2242



R E P 0 R T- *: i -> EC-'-

nuclIides s) centroid energy' FWHM net area Err or
channel ik eV :ev co-unt-

1 PB-214 154.45 77.32 I.17 
2 NATURAL 184.76 92.45 1.26 

B 2 9v".45 

3 NATURAL NATURAL 472.22 186.05 1.42 
Bq 3 186.05 

4 484.46 242. 0 1.26 
5' B-214 59i 16 40 1 43 

6 PB-214 704.51 352.03 1.38 
7 ThI-214 1220.09 609.72 1.62 

8 Bi-214 224i.83 1120.49 1.87 
B - Environmental background peak. Will be sut

60.0 20. ::i 
60.3 17.51 

5;.6 12.49 
71.1 14.38 

3.6 16.28
65;.9 14.24 

13 9.3, 9- '. 0 

169.7 7.9'4 
32.6 19.78

btracted from the peak above.

Backoround subtraction performed using file SPF$DATA:BK,):03.MC2 

bsckground description: 25K SEC BKG 4/20/97

peak

* *s* P E A K-* i4:46:49

2.9 21.!
2.6 17.Z 

3.4 14ME

14.6 
9.6 
7. ] 

19. ý

4.i 
11 .1 
21 .9 
30.7 
!I1.3

%
g3-2EL lammas errcF 

per second -'A.
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WI R D 1 0 '4 LJ C L. 1 "D E llj;T **~:6

WA~RPET .3rrrpie descor iption 
Iýalyz ed byv

number nuclide
meas~ured decayv rcorrectedi

These peaks were not identifiHed

number channel energy/ pea3k in tens ity (gps)

3.203+00 +-5.00E-01 

4.071'5E±00 +-5.95E-01 

21917E+01 + 1.69L+00f 
3.07'19;E+01 f-263E0 

1.1259E+01 + ''5+0

PB-214 

NA1TURAL NATUiRAL 

PBP214 

BI-214 
BI-14

E rrors qiuoted a

1 

4 

5j

154.5 
184.  

372.2 

484.5 

2241.b

9245 

186.0 
242.

~295.40 

352.034l~

14:46WFR E P 0 R T ***



-~** M D CAi.LCULA -iT 1 ON- R E POR.T***

.am~ple de~scriti4Con

mea Ssured

uL~j/E )i --- - -

decayv co'rrectedF

NHA- 4-1 

CF0- 53~ 

F Y

BR-8 

KR-P 
SR-85 

IiR-85M 

1-B 

ii'BS 

Ri B 8E 

RB-8

M.D 
MDAF.  
MDA 
MDA 

N D( 
Mi L 

MiDA& 

r31 

ti DA 

MDAl 
Fl Li 

FIDA 
I H 

F' .  
'MiDl

MBAh 

MlDA 

MDA 
MOh 

MIA 

MDAT 

LiiIL-

1-BEC-97 14:46:4?

1.3E'4 
1.43-i0'4 

7.4E 104 

1.50E-04I 
9.93E-05 

5.68- 05F' 

1.39E-04 
2.57E-04 

2. 9E -04 

6.9E-05 

1 .01 -03).  

9.0E -05i 

4.4- 04 

1.22E'4 
2.-0E-04I 

8.1E41-04
2.3E-0 

1 E--u4 
2.9E0 

214E-04 

1.42E-0 
1.2E(204 

7.75E-0 
--4 1-0

1.51 E-04 
7. 49-'04 

1.~48E104 

1~.~ 19-0 

2.90-0 

4. 30E-04, 

4--. IBE-0 

6.3'F0 
S.54E-0 

3.3E-0 

3.16E -04 

3.64E-0'1 

1.41E-0'4 

''4NE-04 

4.71aE-034 

4.1 U -0

WARPET 3



CD+ 109~1 

SN- 11J 

12 

124 

i 131 

S-~ 13 

1132 

TE13 

i-13 

CS- I 34 

1-135 

XE135 
XE-135.  

CS '13

MLIP 

ND A 
MD P 

N DA 
MDA'h 

MDH 

['ii 

N L' 

MDj1

iMDiAh 

LIA 

MrA 

"1 LI 

[iDl 

NDA 

N.Dp 

ND P 
MDAI 

MDA~ 
MvEA 

Li F 

[1 Li 

MDAI 
MDLI 

MDA~

1 . 3EMA 

3. OE -04 

7. 30E -4 -
1 . 13E '04 

6.06 -05 

2.0E0 

2.1E-014 

1 10E-4 

144E-0 
5.52E-04 

**.07E-04 

5.99E-054 

1.3 E-4 

1 .* 10E-0 

5 .1 E - -.  

3BE '4 
2. 4 -04 

,-.35E-04u 

6. 49-0

* L05E~-0 

3.22E-0~4 

.7 E-04

2.13E 1'03 

3.5 -4 

2.4E ''4 

4.17E-0314 

6.4E0 

1 .5E-04 

5 .63 -4 

2.3 E-0 

4.621E 04 

6.7 E 145 
1.6E0 

1. 0 14.  

1.62E-0 

1493E-02 

2. 5E-0 4 

3.28E-04 

1.06EF-02 

2.9 E:-0:4



S•G A M1 P! A S P E C T R U M A N A L Y S I S A'. A,~ .24.2... . . .. . ' ' ___ S_ 

C. A*' ., , ~APOGEE *~V2 C.4 VV'V~A <V'V~~<~7~ r* * 't.~

1 -DEC-97Canberra industries. inc.

Spectr'umF ile number 
MCA unit number 

Dtet•-cr number 

Search threshold ! 
Search FROM charnel 

id energy tolerance 
Sm--othing, factor 
GRA.parameter

i3. z, 

6

2 

-3
ADC unit number 
Geometry number

2.0 
50 

1. 0 
0 
0

Search threshold 2 
Search TO charnel 
Order of background 
Random sum corr 
Baselin- e channels

: 4095 
: linear 

: disabled 
Sdisabled

-D11 : 1.645 (95.0%)

Conf d.e.nce t-hresho index : 0 .,'- " 
,..on•Ff id.e-nce= le.. _ vels•.. L.LD : 1.645 (95"'--.0%•v)._.

Analysisi library 
Background su7btr-act 

SampleHI des-" cr•>. •"Lip t io

: Ft:ui:'.. RY:SPFANL. L I 1.  
-: e~na_-,ble d

•a r~d -- ize
: . C:00000 E-,00 EA 
; :.000000-E+00 EA

1 . 00f.orv. a'- - or

Samp, taken on 
Co l c st.".... .. arted on.  
_ e ec.av tim e

: 01--EC'-9- at 3:00:,-0 
: 01-DEC-97 at 14:09s04 

: ~69. i minutes-=

1i000, s econds 
: 0. 0 0

real time S0 0.0 seconds

Energy calibration used done on 
Effic:iency calibra•nI-ior jsed done. on

12 / I / 1997 
ii / 18 / 1996

live time 
d a t-.. me•

i4:26:25]

Analyzed by: S'jW



R E P 0 R T **•1

_.rst .search channel :_- ,(..ast search channel 4095 

first sionificance limit for found peaks: 2.'0C 

-.econd significance limit fort found peaks: 3.00 

.av.raOe Gaussian pe-a:: width (in channels) ; 1.5A

peak 
c hann el

149.338 
154.392 

174%.258 

I85. 609 

455 12B 
477.812 
484.°466 
5]17. 684 

,•1 -'-"'I 

975. 849 
982. 278 

1219.936 
1,.1 - '3 - ---.  

13-70.871 

! 614.0C,6 5 
i 9,69.oi43 
2242.576 

1: -I :: I '--'• 

•46 .214 

353_2.422

pea? 

74.8 

79.4 

186.1 
190.A 
227.5 
238.8 

242.i 

21 = .-? 

27'5B. 7 

325.7? 
352. 1 
4B7 .6 
490.8 
609.6 

206.7 
984.2 

1 t 4 ? I-) 
i 239.2 
1729.8 
i764.8

signif check- 1 
of peak sianif

2.045; 
4 w<J 

2. 177 

Cr . 49._ .  

3. 356 

5.619 
2. 02B 
2.204 
2.2-64 

2.6B5 
8. !84 
2 o.0..79 

i0 0,07 
2.o278 
2.4iB 

2.i43 
2.01!5 
2. 9B7 

2. 034 
3.627 
2.7!6 
2.643 
2.91i0

4cheuk-2 accanepn n e 
shape channels- number

sma.l 

small.

small 
smal 
sma il 

small 

small 

smail1 

sm a 1 1 

smatli 
small 

small 
smaili 
small

1154 

174 

186 

59 i 

705

check

1 

1ii 

2 
3 

4 

5 

6 
7 
8 
9 

i 0 

i2 
13 
14 

16 
17 
18 
19' 
20 
21 

23 
24 

26

2243check 
check 

check

I -DEC--7"--S EF A FR C H

check

S'



4~~~ E PI r 0 R T 1 -**;

p e ak- Suo lides)

1 P'B-2!4 
SNP-237 EU-155 

NATURAL CD-l09 
3 NATURAL 

B 3 

4 NATURAL NATURAL 
B 4

centroid energy 
channIrel kev

F NHiIM net area 
I:ev cujns

error

154.39 77.29 1..  
174.26 87.21 1.1

i85.61 92.87 
92.87 

372.29 186.08 
186.08

1 .26 

1 .3

80,.3 17.72 
36.0 2B. 34 

.53.9 20.27 
5...6 12.4? 

126.4 I0.35 
3.6 i6.28

gammas~ ,rrc 
per .cond X 

3.8 19.(' 
! .6 28:.-..  

2.3 20:.6d 

6.0 ,- 10c. '*.

5 484.47 242.10z 1.29 9!.3 12.48 5.6 
6 PB-214 591 295.35 1.41 191. 7.84 1 

7 PB-214 7-4.71 352.13 1.37 378.5 5.39 37.1 
8 BI-214 1'1'. 94 609 64 1.61 237.5 - 4 

9 BI-214 2242..58 1120.87 1.86 38.7 17.67 !3.3 
B - Environmental background peak. Will be subtracted from the peak above.  

Background subtraction performed using file SPF$DA-FA: BKO003. MC2 
background description: -5K ." BKOi 4 '20/97

12.S 
E.5 
6.• 
7.z 

17. E

m***- F' A K F i T ! -DEC-97 14 :26:'-"-



*** RADIONUCL ID~E ' IUKT-i,

ffpIe desrition~ 
."ayzd b.  

niumber niuclide

:CARkPET 2 
;SOjW 

---- --- - A tivity uCi/EA - -- -
m eastured deca~v corrected

toa O U.' O +0 

total C:.OE0

total *j O+O: 

total . 0 1 C:'O--.

I CVI-109 ? 
2 ELL-155 ?

0.896 1.2E(03 +--3. 44E-C4 

0.57 3.42E-04 +-9.82E*-05 

toa 1.66~E-03 tota

3.J42E-0)4

+-B. 44E-04 
*'-3*.64.

? = nuclidesnc with a common single line, canrot idlentfy ~whc one is present~ 

These peaks w.ere n~ot identified

jrnbcr channrel

1 
3 
4 
5 

6 
7 
B 
9

154.4= 

185.  

372.  
4B4 1

en~ergy peak- intensity i±'.'

3213 

609.64Y

3.848E+00 f-73E0 

2.0692E-'00 + + F I'j1 

5.42.5E+00C f-656E-01 

5.33E+0)0 f-7- .2E-01 

1.5253E+01 f-1.3!E+0 
3.7065E+0'1 + 2.4E '- 0 

4.2996~~E+0:1 + 3.2 .LE+00 

1344E+01 +-.8E0

Errn'~qI'tedat1.000 s~igma ( 8.3%

P'B-214 
NATURA~iL 

P B-21.4 
PB1-214 
BI1-2 14

R E P 0 R T *** 14:26:25

1. Fission gases

Errors quoted at



*** M: 0 A C LCULAT IO R E P 0 R T**

.amiplIe d'escripFtionW
:SJW

---- ---- NM ii 
mau redu

R41 
CR5 
M14-54 

U-6 

BE

BR-84 

K R -8! 

SR-8 

KR-B5

Y 

Y-92 

SR-92 

Y-94 

Y T-5 

NB-9 

M 0 -_ _`

u i / Ezg
decay correcteed

1-Ar 

MDIA 

MDA 

NDA 

N DA 
M1 DA 

LI H 

M1 ) 
1 Li 

M1DA 
7*7_71 

M1 1 

N rDA 

MDH 

H- 1 

MDA 

M-1777.  

7--I 

'I''h 

1-''-

rMji 

fi 7A 

N Li 

h17j2 

M[1 
MIA

1 . WE '04 

1.77E-0 

B.79E- O'-I 

4.3 E-0 

9.09E-05' 

2 41 E -' 0 

1.50E-04 

77E-0 
3.15E 04 

1.31E-03 

1.23-04~ 
5- IE0 

1.36 '4

2.95E1-04l 

1.06E-0 

3.32E-04 

'F6E0 

1.9 E-0 

2.0E0 
'.51E-04 

9.21E -4` 

3.12E-04~

2.35E 04 

1.B ~E04 

6.59E-05 

4.=30E -0 4 

4. 19E'0 

3.19E -0 

1.5 E 74 

-1 ' . L4 0 

6.99-03 

4.99E+

4.23-04'

5.64E-4 

F.1-03 

3.97-04 

. 14 -03 

4.30E-03).  

8.72'E'02 

.1.83-0 

1 BBE+0-14



F ± 111 

'N-'- 1 13 

T1- 125 

XE--i131M 

TE-i3 
14-i3 
TE-i3 
BA- 13 
TE-133.  

1-13 

1-13 

XE-i35M 

XE-135l 

CSh- 1361 

CS-. 137 

CS- 138 

BAI- 140 

BAI- 142l 

L-1.''42

MDA 

1M I 

MD1 

14 i 

MD L 
r'1LI 
MDAi 
Mll 

MDA 
ri L 
MDAU' 
N 14 
MD' 
MDAv.  

MDA 
['1LI 

M (i 

NL'H 

ri £ 

ND 
ri I 

M-I 

MiLI 

f'li 

1414 

MDA' 
Li 4 

N 04 
MDA 
N ii 

ML h 

1L14 
[1 £1 

MD 

NLI4 
N D 4 
M1A 
N 04 
N Lih 
N P1 

[1 £1 

N £1 

rrlI I 

MLDi

N Li 
MDA1 

MLI& 
(1LAi 

'1 I.-
1--i 

NL;4 
MDA 

MDAi 

I I--

1.2 E-0 

.I. 15E l-04 

S.1E 05 

7. 150 

2.67E-04

1.99E-04 

7.1 EL0 
1.4E0 

1.37E-04~ 
2.22-04 

2.48E-0

3.35E-0 

3.14-0'4 

1. 19E 103 

I .--- ±F --~-

1.1BE (04 

1~ . IE 0 

.44E104.  

3.1 E-0 
3.51E-04 

2.62-03 

.99-04

2.34EL0 

9.BE 0 
.65-04 

1. 79E:4 

1.2 E-0 

3.22E-04( 

5. OE -04 

B. 11 E-05 

4.872E114 

4. W3E (04 

1.44E '04 

9 1 E~ -04' 

7.33E-0 
5.46E-04 

I . 76 i0 

I~ . IBE o'04 

5. 15E-041 

3.14 -4 

1 . 12E-0l4'



-G M 4 AS P E C T R U M A N A L Y S i .  

1NBERRA APOGEE V2.4

Canberra.. industries, inc 

A N A L Y S S_ P A R A M E T E R S 

Spectrrum file number 10C.0 Sample no.  

MC:A unit number 2 ADC unit number 

Dete-ctor number 3 Geometri number 

Search threshold 1 1 2.0 Search threshold 2 

Search FROM channel 50p]' Search TO channel 

id energy tolerance 1 .0 Order of ba.ckround 

Smoothing factor 0 Random sum corr 

GRA parameter : .0 Baseline channels 

Cn idenrce -threshold index : .10.  

Confidence levels LLD : 1.645 (95.-0) MDA 1.64 

A-na.l.y.si 1 ihbrary : SPFLIBRARY:SPFANL.LIB ! 

B.ackoround subtiract : enabled 

Sample description : CARPET Analyzed by: SJ.W 

mple size .C00000, +C0 EA COwI. factor 

-andard size : .000000:1E+00 EA 

S.a.mple_. t.a.ken onr. : 0i -DEC.-97 .a.t- 1:3:000-'-:,:,1x, 

Collect ta.rted on : 01-LEC-97 at 1:48:3.3 
De-c..y. t:ime 4 '&.8.5• m~inutes 

l iv-e time : 1000)0 seconds real. time 

dead time 0.00 ' 

Energy caiibration used done o~n 12 / 1 / 1997 
Efficiencv calibration used dore on 11 / 1: / 1996

3 ...  
6 

3.0C
40r95 

1i ea r 

disabled 
disabled

5 1 95.0V;:" 

:00. i seco'nd 

! 0O i.o -

EC-97 14:05:54



SE A R ,: H R E P , T . .***

.rst search ch.arnn-e1 5C' 
las1 search channel . 4095 

first sionificance limit frT found peaks: 2.00 

second significance limit fo r found peaks: 3.0(:, 

average GaussUian peak width rin channrrel s: 1 .56 

i peak peak signif check-I --heck-2 accept 

channel erergy- of peak signif shhape channels number 

i 126. 174 6.2, 2.9-96 smll check 

S. 74.8 3.057 i49 i 
4 4, :32 74_ cr7 -3 ! 5_4. 346 77.3 4. 757 154 2 

4 1 85.28-7 927.02sml 

5 287.749 143.9 2.006 small check 
-.. - l . * . ... 7 

6 ,•7.366 i86. i 4.176 3, "3 
7 39B. 046 19'8.9 2.379 small 

8 484.248 242.0 4. 4:4 4 
9., 512.92 ....- 56._ < 3 2.189 small 1 591.079 295.4 7.732 151 • 

1i 704.567 352.1 ,.362 70= 6 

12 731.689 365.6 2.u097 sll check 
13 798.1i90 398q.8: 2.42i small.  

14 859.328 42 .4 2.-1" small check 

15 1!26.022 56.7, 2.150 small 
i 6- 121!9. 775 6-0:]9.6 7. 846 i 220 

i7 1227.908 613.6 2.365A= sma.ll 
1B 158.89 759..: 2.0:00 small 

l19 16,--5.06BAP 822.2 '".238" s.mal !che.,-:-
20 2242,---.7,-0r i 20.9" 3.175 check 2243-I: 
21 247.387 i238.7 2.567 sma 1 c1 heck 

22 32.0 160.0zA 2. 1 83sma-T~lli 

23 3532.. )001 1764.6 3check ..... 9

*** P E A K 1 -D-E C-97 14 :05-;: 54



FR E P 0 R T ***I--

peak 

M i 

M 2 
3 

B 3

nuc .ide(s

PB-2i4 NATURAL 

NATURAL NATURAL

chntrbId energy- FH: - t area error 

chann~el keY keV cY ounits

i49.32 
i54.35 
372.37 

484.25 
591. o08 
T704.57 

i219.7B 
2242.70 
3532.O00

PB-214 
PB-2i4 
Bi-214 
BI-214 

Bi-214

74.76 
77.27

1 B6. 12 
1B6. i2 
242:.00:_ 

352.06 
609.56

1 120.93 
1764.•564

1 .09 
1.09 

1.40 

1 .45 
S. 40 

1.47 

2.07

i 10.2 

3.6 
80.5 r 

172.2 
279.4 
20i:5.3 

30:-.1 

3 .3n.-

ga.mma s Errc 

p:er se~rcn A

19.46 
11.98 
11 .21 
16. 2'E 
i 2.77 

8.o20 
6.27 
7.22 

20.64 

20_. 32L

5.0 
i.3.7 
27.=4 
37.=2 

i6.5

20.  

B . '? 

7.5 

20'-:. ,6

M - Peak is a multiplet 
B - Environmental background peak. ,W.ill be s-ubtrac-d from the peak above.  

Background subtr-action performned using file :SPF:DAA:BKO,3MC2 
background description: 25K SEE: BKG 4/20/9:.7

1 -DEC-97 i 4 :05:•54* *- P E A K-:

2.7 
5.3 
5.J2

5 

7 

9



o F r fo ci Poil K i e .-. tched &vIt-n h i V



*** RADIONU C:LIDEi FT E: P- D 1 ***~ -1 -DEF'- i7*

.n moe esriotio3F

conf valu --- ---- - Acivi~t y ( :i/
measu ~r ed

These peaks were noit identijfied

n~umb~er chan.rnel eergniy pea~k inrtenseity- (gps

5017FE+00C: 
4.9723E+00C 

1.379E+ 1 
2. 7355E+01 
3.163Ei01

+-571E

f-r .4'I E (L' 
+-6 15-0 

A ii56E-01 

+- 123E+00y 
+- 1 .94E+00 

+-.4E0 

±-2. 16i -i
'--3 .41E-'-D

PB-214. NATURAfL 

PBi214 

BI -214 
BI-214

Er rors quotced atr 1.000 sigm ( 68.3%

diecay corete

1 

2 

4 484.  
591.1 

70.6 
1219.  
2242.7 

3532.

77.2 

186.12 Z' 

242b'.00

14: 05 : 54

: SjW

number nuclide



*** M D Hl1 L. C UL 1 A T i 0 ~ hi R I T 1) 0 _

1rn - ie descriptionr

mau red

NAH-2 

MN -56~ 

FE- 5? 

COE6(., 

CU-6~4 

N -I-'5 

B84 

KRL -85 
.4R ''5 
KR85 

Y -9 

S1R- 9 

Y_-9 

SR~-92Cih

hr A 
rJ]El 
MD1 

iL H 

MtAL 
N EDC 
hiDlC 

NORi 

N EDCi 
tDADC 
MD 
fifA 
M~IA'~
MDA 

MD 
MtAli 

M LI 

MfAL 

MDA C 
ML'C 

hI Dlt 

N El 
hi LA 

N EIC 

hi E 

MDA C 
N El 
hi C 
MDAE 
hi l 4 

N ElA 

MDA~ 
NI lC 

N ElA 

hi lC 
friD4

hi D C 
hi C 

MD 

hi E 

hi LI 
hi D'C

: CARP E

decy crrete

1 .34E 104 

3.1E r04 
4.7 E-0 

4. '6-0 

9. ''E-04 

1 4.30E-4 
9.05E-0 

F.7 E-0 

I. 14Eh -0 

4.6E -041 

1 . E 0 

1 .01E-0 

2. 16E-03 

1. 12E-4 

F.94-04 

617E-05 

1. ''E '-04 

8.52E-05 

3.4E0 
1 .0 E0

1.34E-0r4 

I . E- 04c C.  

3~. 15E-04 

1. 15E~ _0 

1.20E- 04 

8.20E-05 
345 'L04

1 

2. 49E0 

4.1 E-0 

2. 56E ''4 

2.03E-04 

1.79E -014 

91 1' E U04 

401 E' 0 

1 OIE-024

1-DEC-97 14:05:54



-12 

-124 

±- 25 

"-131 
XE 13111 

BA--- 13 

TE-133 

1-3 

1-13 

CS- 13 

CS- 136

CS- 13 

CS-. 13 

i- 141M 

C:E-139 
BA- 140 

CE-14 

ELA - 14 

CE14 

PR- -4

.11DAh 

Wo, 

11 ID A 
MLP 

MD-i 

NI DA 

N DA 

ND A 
Mok 

MEA 

MDA 

MLA 

M DA 

N DA 
MD LA 
jM1A 

N Li 

Mi''h 

riA 

I'-, 

MDA 

rDAl C 

hiA 

MD_ 

i'hi

1 . 17 E - i 

1.5E0 

1.56E- 04-I 

4 1 EL '- OA 

3.3 0 

341 E -04 

9.70E - 05 
7.52E-05 

1.26E 04 

2.4E-0 

1.79E-0 

6.35E- W;4 

3. 16E0 
1.9-03t 

1 . 19 0 

3.3E0 

2.15E-4 

L.5E 4 
8.9-03 

4.9 E-4 

201E-0 
1.9E0 

3.1 E-0 

3.15E -04i 

2.37E-034 

1.7E-04

1 . 9 0 

2.91E-034 
1.47E-03" 

9.73E-05 

-1 . 45E-0-33 

1.25E-4 

5.83-04~' 

4 1 E '04 

1 .I IE-0 

9. 15E 40 

4.4E''-04' 

1 - .?E0 

I. 19 0 

8.20-03 ' 
3.07EC-0 

1 45E0 
3.15E0



G 11 M. 01-- A S P E C T r-

LfTh ERR APOGE j Vr2.,rI 

Canbrra ndusries inc

Spctu fil number 

MC ntnme 

Detecto numbe 

Serc threshold 1

F ale~ siz

Samleno 

Order. odfbackroun 

Randocim sum _or

ine : 
LLD :

3 
: 4095 
: linear 
: disabled 
: d is a b le d

FjDr : 1.45 (5.%

,.0000E0 E. s-1

Sample taken on 
Collect started on 
Decay time 

live time 
dead tim-.

rel ime

Energ ca ibrto se oeo

100.0 

2 C-i 
-5 

1.0 

0

0 . 10 C.-i 
1.645 195.0%)

: SPFSLIBRARY:SPFANL.LIB;!.  
a enabled

, CARPET A Analyzed by: SL.-':

: 02-DEC-97 
a 02-DEC-97 

0

at 12:00:00 

at 12: 00: OC; 
0

3000.0 seconds 
0.00 %

12 2 199-7 
11 1 A 1997',



*- P- E A K S E A R C H R E P 0 R T 2-DEC-97 19:5 

f: t- sea-•r~ch cha..nnel 5.-0* 

last search channel- 4095 
first sig,.-ificance l.imit for fouind p:eaks: 2.0(;"--"

second significance l.imit for foun-d peaks: 3.O0(: 
average Glaussian peak vwidth (in channais)v 1..49 

i peak........ pea-_-.k s i n,.if check-! check-2 accep-t 
channel-s: energy o:f peak -.si~gnif shape chann~els number 

1 ii-.O0 C8.0 2.069 small checlk
2 - 26,.535='-_. ':. 63.3.:_; 3.04 127 i 
3 149•.616 74.B 3......- 5,_.-" check 150 2 
-4. 154.o070 '7-7-'•, ...0 6-.451, 1°- 54 3 
5 167.803 8.,-4.0 2...... s: :,: mall c :heck 
6 174.60V 87.3 3.304 i1-5 4 
7 184.952 92v,•:.5.. 6.19' I c:',_, 1 :5 5 
8 25!4 .6::42 .i27.4 2.55i .-ma-. ll,,.= •.  
97 2BB.003 .144.0 "2' ...,813 : ...... small.  
10 -307. B 15 . 2(-0i,%oe....... -s ._<,''. mall check 
11i 31.7. 742 -.58.9 2.056 small check 
it2 371.725 1B5.9 6.00!,.O-1, 372"- "-., ,. 6 
i3 45B., 349 229.=2 2.=20-:7 small 

4-77,.22 238.6 2: -••.2.. sma:ll checkt: 

is 7!- -03 .789 35. 0 _,,,-"10 .=": ,": .0 26 "704. • 
19 ,:1: .05-. 1 .137 52.... _ ._ 7 2... .....-.R5.-•:-: smal•l...  
20:.-_ .. 12-18.206 609.3 i-.. 0 W5 1218 i 
2_ 13 . J.:-22.:791 66"" .. 6: <,.. 2.469 small.i 
22..,--: 13:30.•273 665.3_. 2.o..0_._ .328..: . s_ .:• -:mall c -heck 
23 :1 S59i .69 6 6B:9, oOA 2.066-: -,mall.  
24 1383.5:o 6 69if2.1 2....... s:. .-:-. qmall che" •;ck 
"25• 15.. i 00.993... .. _- 75]0.7 2.256.... sm"-'" a l.:.,l ci che c'k 
26.q. .t536. o44-9 7--8.4 2.085 small check 
27 15 •.:-4 5.055!L: 772.7 2.513 sa ll.--, 
2• 7':.. 625"''z •: . 552. ....... ,:: • 813.:.. o0 2 .077 s:m al-l. che-ck" .. • .  
29 -.74-. =863, 871.1•J 2.043 s-:mall check 
":30.. 2001.8 :42 ........ .- .3-• .. ... 0-, -7 : ,3:ch eck 2002 ,.11:.....i 
"31_. 2009 ;.8.55•[ 1005. i 2 .153.; small 
32' 2048............. '1'.-•• :•'":: 024 •.3:i 2.000 !s-mall.I check 
33 2240.>269 .20.3 4.711. 2240 12 

34 2346'•.... ... 1173, .... ..... 3.::_... .•.•7 - "'i. 660-- cheo,,,.-ckL 23.:..-46 K.,':._, 
3!5 24-76.246 .. 3.2.... 3 ,::-::::9.21...... '.-- c hec• -:k 2476 _;4 
36 •...- 26 -65.36::-0 :[332 .6 2........ 'smal.l>- .= -•,: ..o .....  
--37 27:56. 007 1377.9 3.17--.5 check 2,-,75.6.,_ 1.`5 
"3EP. . 2-, 9" 21':; :"-. 993.... 1'' -.• :460. 2,.:,-•01,': small.  
"7:9 :3•069.o9-6:3 1534.6 2.047 smal ch......-em. -t....•.•--_.  

"38460.777 1 7 2:.1"o 2.3 s :-l -mall 

4i,2 3.876.: •965• .. 3..... 1,::" 2 •i.16 smal c .- :he -::



enie rgy FWHMd net area error --. v .... eV counts -

i N-TURA 

2 PB:-21 4 NATURAL

S.08 

1.10 I.30
5 NATURAL 

6 NATURAL.  

9 PB-2i4 
10 B!i- 214 

11., • NATURAL 

12: BI-214 

1.-6 BI-2i4

126.54- 63.2 
6 3.28E 

i 74 •,: .6 87.32 

184.95... v 92.49-4 
9. 2d.. . 4 ý--i..,?..  

27 . 73 : 1-i85 o'.9.; 
185.9i 

483.68 241 .9i 
590.21 295.20 
703•o.79• 35 -? S2.0-"1O 

1-218:',.21 609.o:30 
609.30 

200i.84 i001.i0 
100i . !(O, 

22-40.27 i:[20.26 
2346.34 1173.26 

i 173.26 
2476.25 1238.16 
2756.01 !377.88!
3530.36 1764.29

i .30 
i .41 

I .63 

1.°90 

Y:2.3:6

8: -- Environ•ment-al background peak. Will be subtrac•ted from ME6 

Background subtraction performTed usinig "file SPFIDATAB:KODOI.MCi 
background de.c'iption: 50K -K- 1- "24/97

1.6 13.36 
0.2 36.59 

1. 2 11I.- 1,_

52. -3 

85 ýC9
6.o 

i54.6 
56.1 

153.4 

105.7 
28i .5 

2.5 
14.9 

2.2 

24.5 

22.9

3.6 !2.96 
I.3 24.36 

S. 5 2 1 .  
1.4 23.56 
3.8 15.24-

above.

---**•:-- P E 2-D)EC-97 L : '5.. 54: 50t.

I0.40 
3.o 95ý 
9.74 
4. 9 

12. IV 
6. 3 
5 . 1--
5. 5,.-'-, 

2 6. 59c
322,97 
25.40,.  
12.67 
24.20 
18.4*7 
21.,54 
23.37 
14.8.4

P B- 2 1 
NP-237 
NATURAL

EU- 1 55i 
C D- 109--..-

"7.26 

5.9--::



2 -. 7C-.-

tCARPE>

a. decito

---- ---- Ac iv t 

measuredEU

u i/E )f : --- - -- 

deavc rrecte

tota L .O3 . ,-

ticulates 
CO-60 
CO- 109 ? 
EU-155 ? 
NP-237 ?

3.COEr0 

1. .E-0

?~~~~~ ~ ~ =4 nu.ie wihacmo igelncno dniywihoei rsn 

T -epeak wer not aden if i3..

enro pea inest tgp.!4 4.

4f-I E0 

+-- .4E0 

v-4 .2---01 

L-.0E 0

P - 14 

P -14 

BI-.214 

BI-2 14

1.0 sim ( 6e.3%4)

con.va'

2.9297E-01 
7.0925E-01 
1.60OOEfOO 
7.7935E-01 
1 .0917E+00 
1.2403E+00 
3.9522E+00 
7.1519E+00 
9.5643E+00 
5.7164E-01 
3.5936E+00 
1 .5184E+00 
1 .3831 E+00 
3.7971WOO

FQ E? P 0 F? T ***

total 0.00E+00

+ - S. 45 E - 06z 
f-6.72E-05 
+-7. 12E-06, 
f-1.92E-05

0.1996 3.OOE-05 f-8.45E-06 

O.P219 1.94E-04 f-6.72E-05 

0.3038 1.95E-05 f-7.12E-06 

0.6323 5.25E-05 f-1.92E-05 

total 2.86E-04 total

126.5 
149.6 
154.1 
185.0 
371.7 
483.7 
590.2 
703.8 

1218.2 
2001.8 
2240.3 
2476.2 
2756.0 
3530.4

63.28 
74.82 
77.05 
92.49 

185.91 
241.51 
295.20 
352.01 
609.30 

1001.10 
1120.26 
1238.16 
1377. RB 
1764.29

Errors quoted



NA-24 
AR-4 I 
CR-511 
M --- 5 4 
ARA-56 
CO-57
CO-58 
F E - 5 
C'U -- 6 4 
NI-65 
ZN-65 
S E - 7 `5 
BR-Bz:--.  
K R - B ;--.i 
SR-85 
AR-85M 
KR-97 

R b ME.--, 
RB-B9 
KR - 8 C.*-',
Y-91 ` 
BR-91 
V-92 
SR-92 
Y - 9'*.'-., 
Y-94 
Y - Wj 
N B - 9 
NB-9551 
ZR-9F.i 
Z R - 9'-,-' 
N B - 9 

9' 
TC-99N! 
P40 -- 1 Ol 
TC-101 
TC- 10241 
RU- 103 
TC- 104 
RH- 105 
R! " 105 
1 1 06 
R 36 
As- 1 osm 
CD-107

MriA 

MDA 

ii 

MD.  

MDA 

M,1 

MDA 

3.., 

MD! 

MI, 

MDAu

33. 4 0ýn 

2.3E0 

6.46 - 05 

5-.35E-0 

3.3 E 30 

B.1 3E0

2 .5 E-. 0~ 

1 .4 E3 -0 

2.3 E - 05..~ 

1.4 E-0 

1 OBE-0

An.,yzed by

uCi/EA

* * * M D A C to t. C Li L. A T 1 0 N R E P 0 R T * * -Xi-



4 -- 1 :1. C-j 
3N- 113 
3B- 122 
3B- 124 
Q 75 

M-M 
1- 13 1 
TE-131 
1-132 
TE-132 
DA- 133 
TE-133 
1-133 
XE-133M 
XE-133 
T E - 13301 
TE-134 
1-134 
CS- 134 
1- 131--,ý 
XE-135M 
XE-135 
C8-- 1236 
CS- 137 
CS- 138 
XE-138 
CS- 139 
BA- 139 
C- '3801 
L ,, 73 ý'.? 
BA ý40 
LA- 140 
BA- 141 
LA- 141 
CE-141 
BA- 142 
LA- 142 
CE-143 
PR- 144 
CE-144 
PR- 146 
CE-146 
ND- 147 
PR- 147 
PM- 149 
EU- 152 
HF-- 1 E31 
W - 187 

2:*-"--" 
N 2.],,* 7 
U - 2 3 
NP-239 
AM-241 
EH-154 

'55

VIDA 

VIDA 

VIDA 

VI. -l 

I- DA 

VIDA

2. 49 E - &-'ýi 
23 . so 1 E? - 0 
2. 82 E - OF.i 
2.39E-05 
5. 72 E - 05 
7 . 8 8 E - 0 `5 
6.6911-04 
1.66E-04 
1 . 8 1 E - 05 
3.74E-05 
2.B6E-05 
1.56E-05 
5.54F-OF.i 
6.54E-OF.5 
2.17E-05 
1.44E-04 
4.9SE-05 
3.46E-05 
6.06E-05 
3.04E-05 
3.20E-05 
9.54E-05 
6.22E-0!5 
1.68E-05 
2.98E-0.5i 
3. WE -05 
4. 32 E - 05 
1.44E-04 
1 . 8 1 E 
B. 02E -05 
8.250E-04 
I . E - 0 5 
7.72E-05 
4.03E-O'-'5 
7.4311-05 
1 . 02E -0"-3 
2.98E-O-5 
2.85E-04 
4.3612-05 

7.86E-05j 
2.06E-03 
1 . 10E-04 
7.8BE-05 
8 . 05 E - 0*5 
7.50E -Wiz 
1 .?9E-04 
5. 01 F - 04 
4.26E-0!5 
2.4bE-O-`5 
B.40E-05 
1.88E-05 
1.40E-04 
4.70E-05 
5.22E-05 
5. 09 IT - OF-5 
3.01E-05 
5.19E-05 
2.39E-05

3.1 E 0 

2.3 E .3'.5 

1 66E- 04 

1. 81 E

2. 17 E -0 

1 E.0 
4.9 E-01

3.460 

6.06E -



.g A m 4 s S FE c T R Lf w! A N A L " 3 1 ES 4, 

C-I•RRA APOGEE V2.4

Canberra industries, inco

goANALYSEi PARA ETEF

Spectrum file number 
MCA unit number 

Search threshold i 
Search FROM channel 

id energy tolerance 
Smoothing factor 
GRA pa•rameter 

Confidence threshold 

Confidence l .vels 

Analysi l .'"'iborary 
Background sub'tract 

Sample desc.r iption 

"l ]e Size 
t a,,.d size 

Sample taken-. on 
Collect sta.rted on 
-Decay time

1i00.0 
i 
i

Sample no.  
ADC unit number 
Geometry number

I _ fE

: 4095 
.: linear 
: disa:b led 
: disabled

Search threshold 2 
Search TO channel 
Order of b]•ckgwound 
R..-andom sum co~rr 
Baseline channels-

index: 
LLD:

0.51 9- 5o0 
.1.64 (95 .0.E )

: SPFIL IBRARY :SPFANL. LiB • " " enabled 

: CARPET #3 Ana 

S1.0O00000E+00 EA 
1 i o00000OE+O0 EA

7 at E2: GO:0 G 
7- at 12:00:00 
0.0 minutes=-

live time 3000.0 s, 
d__ad time 0. 000 C 

Energy calibration used done on 
Efficie - .c.a.lbration used done on

econds

12 / 2 /997 
ii / 16 / 1996

" 02-DEC-9 
:02-DEC-9

2-DEC-97 20 g54: 10

2.0 
50 

10 
0

MDA : 1.645 (95.0%)



R _E- t 0 FR T *is*--

K t • sear-ch chann~el.  
Mac , searcth c•hann,-el 

firs'-t- signifi---_-cance limit for 

s:cond sg nifican ice i-mit-,r 
ave.r.ge." Gaussi.- p wid'th-

S0U :-'-. " " S " 

-foud perks: 
in cha•nnels)•":

3. 00H.'7 1.4-

c hannel-• 

4 i 84-.6'-"-5 
57 209. "'- 0
6 °212.9749 
7 27.."O 814 
8 ..... 649' 

3- 102 i =462.  

1 322.2'92 

7 i 57 8.0(-&44 
8 67-"o20.201 

0,,;- 2 5.5- -OE8 
1! 22-79.9 ! 4
2'- 2 346, °- 999 
!3 265.56

63.2 
76.9 
92.'4 

]~. "_, C ' 
104.5 

13 .  

•450--.0..z 

8 i 0.3 
906.-7 

S0 77.7 " 
1140.1
i173.6 
l 3324.7- .

Signi;f 

•.2. 033..  

2-' " .3-- 03a 

2.2:38 
2.o021 

3.°829 

:2.017 

27.306 
2. 298 

2., i32 

"2.183 
2.:389 

4. :3 7,.: 
4.841l

signif shp cn n.e.l number ".I. t - '' :- h . -Tl -i - ' .K-• ':!

sma 11 small 

small~i 

small sma I l 

sm a. 1.  si'M a i11 
sma ll.  

sma 1 1.  
small 
sma 11 

•s-mal.l i 

small 
smaill 

sma11

c ih c- " 

c h e Alk

chneck 

c h e c I"
c' heck. ':]i: 
c he•-ck

20 : 54 g 1CS E.1. . . . .. 4

185



** F1T REr)( * 2-LiEC-97 20: 54: :u`

!iO2~) cnt i energF~y FWJHM net are ero gammas. Error 

chanel kev kev couts pr scn

2 NATURAL NATURAL~~.
*J~h185 .< 8--3

2347.0 117.920 

1173.5

B- Envronmr~renta~.l bac.kgroun~d peak.: WJill be subtated from the peak4 above= 

Bckg~Oroud subtzraction perfocrmed usirng file SP$AT;KO .MuI 
background descrr iption:~ 50~K BK 11/ 2 4 / 9 7

41.  
56.  

42. 4

3. 0 14. 3_C

20.12 
3 . 0-51 

19.43 
4.93 

14.02 
18.47 
12. B5



** RADIONUCLIDE * 

-- _ __ cr ptio

Ar ~ /zdb
:CARPET~ #3

*__ .v Jlue - - - - - Aci~t.vity u~i/ )_- - - - -

1. issiongase

toa .J. 0E1 0

3. 7 Pr~tiuae

*1.000 sigmaH: ( 68.3Z' )

number nuclide

total O.OOE+00

0.9734 8.82E-05 f-8.89E-06 8.82E-05 f-B.89E-06 
-------- ---------

total 8.82E-05 total 8.82E-05



**MDA fi) 1. CULA i Na.:."0 *. * *.

NA-24 
A R - 4 31.  
ER-W 
MN-54 
mr-41-56 
C 0 - 5 
CO-53 
FE-59 
EA-64 
041--65 
ZN-65 
S E - 7 F5 
BR-84 
KR-95 
S R - &.5 
KR-85M 
K R 

R 
RB-89 
K R - R 
Y - 9 1 
S R - 9 1 
Y-92 
SR-92 
Y - 9 l.]-i 
Y-94 
V - 7-5 
NB-95 
NB-95M 
Z R - 9 
ZR-97 
NB-97 
m 0 - 951 
TC-99M 
04 0 -- 10 1 
TC-101 
TC- 102M 
RU- 103 
TC- 104 
RH- 105 
R! " 105 
1 '06 
F 06 
As- 1 OBM 
CD- 109

1.1 1 

MI

MDAl

IM.1 

MA1 

MD 

Mii 

MDA 

MDA 

MDA

2.2SE-05 
2.92E-05 
1. 17E-04 
2.31 E -05 
2.48E -OF 
B. 14E-06 
2.37E-05 
5. 41 E -05 
4.89E-03 
1 . 17E -04 
5.17E-05 
1.2BE-05 
5.79E-05 
5.63E-03 
2.46E-05 
1.04E-05 
2.67E -05 
3.06E-Q-5 

2.77E-05 
2.92E-04 
1.22E-04 
4.61 E -04 
1.48E-05 
7. 4 7 E - 0--'i 
1.71E-04 
2.56E-05 
1.57E-04 
1.02E-04 
5. 14E-04 
2.13E-05 
4.08E-05 
3. 19E-05 
3.55E-04 
2.60E-05 
1 .50E-04
1 . 0 1 E -05 
1 . 16E -04 
3.52E-05 
1.61E-04 
1. 72 E - 05i 
3.29E-05 
6.59E-05 
4. 12E-05 
1.64E-04 
1.64E-04 
1.46E-05 
2.75E-04

2.3 1 E -0 

S.14E-061 

5.4 1 E I0 

- -.28.E -0 

5.7E-0 

5.63E-03

2 - D E C - 97

Anaxyzed by



16-1 lom 
3M- 113 
BB- 122 
3B-124 

IM 
x 114 
3B Mi 
1-131 
TE-131 
1-132 
TE-132 
BA- 133 
TE-133 
V133 
XE-133M 
XE-133 
TE - 133M 
TE-134 
1-134 
CS- 134 
1-135 
XE-135M 
XE-135 
CS-136 
CS-137 
CS- 138 
XE-13B 
CS- 139 
BA- 139 

3spi 
39 

B A-0 4 0 
LA- 140 
BA-141 
LA- 141 
CE-141 
BA- 142 
LA- 142 
CE-143 
PR- 144 
CE-144 
PR- 146 
CE-146 
ND- 147 
PR- 147 
PM- 149 
EU-152 
FiF -- 181 
W-187 
HG-203 
NP-237 
U-237 
NP-239 
AM-241 
F` 154 

155

LIDA 

MDA 

LIDA 

IM ii 

LIDA 

VIDA1.  

LIDA 

LIDA I 

LIDA 

iL*IDA 

L IDA 

.4iIl

LIDA 

i-LIDA 

LIDA~ 

F! I 

LIDAi 

- 'D -

LIDA3' 

LIDA 

LIDA

I. .5 

4.8-7E.05 

5.7E0 

4. 16 -0 

9.7E0 

1.5E 40 

JXir

2.1U 0

2.52E-Q-'.i 
1 .82E -05, 
2.36E -05 
1 .85 E - 05 
4.87E-05 
5.77E-05 
4. 16E-04 
9.77E-05 
1.53E-05 
1.91E-05 
2. 1 U-05 
1 . 14E -05 
2.74E -05 
5.68E-D!-': 
1.64E-05 
1.02E-04 
2.8GE-05 
2.67E-05 
4.37E -0-5 
2.68E-05 
2.32E-05 
8.77E-05 
4.51 E-05 
1. WE-05 
2.28E-05 
2.93E-05 
3.13E-05 
B.43E-05 
1.76E-03 
4.69E-05 
5.OBE-04 
9.99E-06 
5.59E-05 
2.54E-05 
4.45E-0-.i 
8.64E-04
1.65E-05 
1 BBE-04 
3.25E-05 
3. 01 E -05 
1. 4 5 E - 03 
7.47E-05z 
5.96E-05 
6.44E-05 
4.09E-05 
1.75E-04 
3.48E-04 
2.44E-05 
1 . 7 6 E - 0 
7. 61 E - 05 
1. 37 E -05 
8.01E-05 
2.86E-0*51 
2.95E-0*5 
3. 17 E - 0 
1.77E-05 
2.97E-05 
2. 09 E -05



SG A M M 54 S, FA E cT R LU M AiYS 

C.-Y TRRA APOGEE V2.4

4A P 4 A L Y S ' - A S' A E '71 E R -:3

Spectrum file number 
MCA unit number 
Detector number 

Search threshold i 

Search FROM channel 
id energy tolerance 
Smooth ing factor 
GRA pa rameter•_

1 

2

2.0 
5-.  

0.7 
0 
0

Sample no.  
ADC unit number 

Geometry number

Search threshold 2 
Search TO channel 
Order of background 

Random sum corr 
Baseline chan-n-els

Confiden.-e threshold index : 
Confidence levels LLD : 

Analysis library : SPF$ 
Background subtr.ct : enab

Sample description 

• --le siEze 
Sj Jardsi

Sample taken on 

Collect sta:rted on-•

Decay time

CARPET #4 

SI, 00000GE+O0 

S02-DEC-97 
S02-DEC-97

0.0 minutes

live time 
dead time

9 3000.0 seconds

Energy c-libration used done on 
Effc-i- 'z.ency calibration used done on

0. 100 
i.645 C95.0%)

LiBRARY:SPFANLLIB;-I 
lei!

3. ID 
S4095 
Slinear 

disabled 
Sdisabled

Analyzed by: SLC

E A 
E A

at 12: 00c00 
at i2: 00: W)

2 / 2 1 997 
8 7 - 1995

Canberra industries. inc. 2-DEC-97

2.

1 o 000

30000. 0 s econ.-ds



e-:--r- P A K -',_EF A FR C1 H Ry E P 0 R T '' 2-DEC-97 20 :5W 

- serch c*hannel 5 50 
Law, search channel. 4 1095 

First s ignificance2 limit for found peaks:- 2.00C' 

-.econd sigynifican ce limit for found peaks: 3.00 
a.verage Ga-uss ian pe--k w idth (in channels): 1.0--, 

i peak ..• ... peak signif check-! check-2 accept 

channel energy of peak signif shape channels number 

1 - .501 "46.5- 2.52 small.  
2 100.926 50.3 2.560 small 

3 114.826 57.2 2.400 small che&3k 
4 i27.086 63.3 "4.294" i27 1 

5 !49.7"38 74.7 4.63-7 150 2 
6 -54.460 77.0 6.223 154 3 

7 463.270 81.4 3.276 -63 4 

8 167.951 83.-_, 3.557 68 5 
9 174.54-1 87.1 3.4-63 i "7": 6.  

10 19.S5.2,41 92.°4 5.5797 -.85 77 

-.i 2 1 7--.7 "8 9 1 0 8 .7 2 .. 0 2 8 s=:m ..l l1 

-_,2. "3",.•; "•: 814 15.-o :2 2.809-; .:small chi-eck_-:' 

13,- 3-55.2;'08 17-7.4 2.0"21 small ---hac-:ck 

- 3-6--4. 000 181 i.8 2."': . 4, 19 -. m a l.l--. c h-'-'.k 

----2.107- 18. :i5o9 6 .0 4'-. 3-72 

.T7.. :.-8-1. 000 190.3 2.411! sm.all check 

17 4%-77. 485 2.38.6--. 2.557 s-mall.  
19 484.,- . 07:.. -.. _._.--9 2.--1.9 ,-6.40D,O 484• 

,.-.9," 503.8.4.6 251.8 2.!"28 s-mall_ ch e,~:' 

20 539.196 269.5 2.23,2 s:-mall check 

21 54-,9.-41-0 2i:74•.6 :2.079 smalli chec'k 
22.- 590.495 295.1i 8.252 .,_0 ,=C.,:,.! 

23_..: -""--0_3'.• 865 351.8 11.67.-7 704! 11 

24- 12i8.183 609.2 10.849 1:21 -- 12 

25 i-229.5.69 614.9 2.062 small 

26 i-331 . i-:3 6-65.-.7 2.411 small ch e a 

27 1423.221 7i 1.7 2.096 small Check 

2.8. 463.811 732.0 2.195 small check 

29 1536.247 768.3 2.789 small ch{-ck 

30-:..,' 1664.099 832.2 2.034 small Check', 

31 1B 16.,778-:' 908.6 2.383 small chec-k 

.3-".2 : 1886.0 -70 943.3 2.03 -9 small 

3]3 2. 74.24--4 108-'.-4 2.023 smalli c heck::: 

34 224q0.420- ii:20.5 3.872- :?2240 11'{3_.  

'35.. 2-3372 :.340 ii66.5 2.032:2 small ch,,ec k 

3%6 23--6.061- 1i;-3.3 3.137 2-346 Sir

37.-- 2-475.=,91 i 2:3-8.3 3-• .529 2476 1.15 

38..'-. 2 766-4.255 1332.4 2.300 smalli che_:ck 

-9 2755.10i 137;7.B 2.740 small -:chec~k 

-A 2921.804o",,.• 1461.2 2.655 sm:-.lli check 

3458-:. 1-23 1.729-.1 2.2.12 s.mal-...l c h e-.l.  

•-n2.1:_ 3528.590 764]. 3 2.477 small



2DEF -9

en rg P W=: 1- 1 ntae rroF
cetri

1~ NATRA 

--1

BA .-133 XE-13

E -155
4

_ NATURALi NATURAL 

91

B 1 11 
i2 BI-214 

B 12 
13 BI-214 
14 CO-61'.) 
15 BI-214

6 .4 

149.74 74.67 
154.46 77.0 

77.031 

63.27 81.4

.1.2 

-. 0 

1.0

1.2 

1.3. 4

899153 

6.9 15.2 

21.8 48.81 

164 8.1 

6.4 6.62 

-28.2 102

-. 16.03'

7.0

14. 6.29 

2.3220

Eniomna bacgrun peak Wil beT subrate fomth p

lre SPF$DATA:~.BKO002.MCS

20:59:14

gammas errM 

per second ý--=

NP-237 
NATURAL 
NATURAL

1.5 11.31

2.0 
6.2 

11.6

CO-56

Background subtraction performed using fi 

background description: 50K BKG 11/24/97



RE PO>~RT

7 '-le deKsc ito

numb~er rialide
measuredd:cay correcte''

tota 1i ME0

3. Patcuae 

1 . I-601.

0.97 5.2E0 f-.2-05

tota 2.1E-0 total.2 2.1E0 

? ucitdes' with as common sige iecnotieniy hc oeispesni 

ie peks we e no idntiie

1271 

C 49.7 

154.5

1 

2 
3 
5 
7 
8 
9 

to 
11 
12 
13 
15

63.34 
74.67 
77.03 
83.78 
92.43 

185.89 
241.90 
295.13 
351.85 
609.16 

1120.51 
1238.27

9.4 16 -0 

1.290+00 

6. 182E0 

1 .153E+-

+-I.- E 0 

-4. 3 E0 

f-6.41 E-1 

Fr ''I-0 

f-592 -0

NATURAL 

PB-14 

PB- 214_

Errors. qotC;ed- I'

4.4+2E-05 +.-9.64E-(:.

1. Fission gases 

2 XE-133 1.57E-05 f-7.72E-06 1.57E-05 f-7.72E-080.9567

2. lodines

total 0.00E+00 total O.DOE+O"*:-,!

1.000 sigma ( 69.3% )



***M. Clio -r .)4..i4N R POR **

30 ledsrito 

Anoxyzed b

M A - 2 z I-I 
AR-41 
CR-51 
MN-54 
M N - 5 
C 0 - 5 -7 
C 0 - 5EB; 
FE-59 
CU-64 
NI-65 
W-05 
SE-75 
BR-84 
KR-B5 
SR-85 
KR-85M 
K R - B 

M-.  1 3 

RE., 
RB-99 
KR-B9 
Y - 9 111711 
SR-W 
Y-92 
BR-92 
Y-93 
Y-94 
Y - W-5 
NB-95 
NB-95M 
Z R - 9 
ZR-9-7 
N B - 9',*--' 
M 0 - 9'-'-'.  
TC-99M 
VIC) -- 10 1 
TC-101 
TC:- 1 02M 
RU- 103 
TC-104 
R ý- i -- I ---" --t! 5 
Wý 105 

106 
--6 

AG- 109M 
CD- 109

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MBA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MBA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
WIDA 
MDA 
MDA 
t DA 
MDA 
MDA 
t MA 
MDA 
MDA

WAPE #:~ t4 

u 2. E - - --.- - - ---

3.77E-05 
4. 56 E -0-5 
2.32E-04 
3.39E-05 
3.31 E -05 
1.77E-05 
4.13E-05 
6.85E-05 
9.29E - 03 
1.73E-04 
I . 10E-04 
2.86E-05 
9.79E-05 
S. 38 E - 0'ý3 
3.66E-05 
2.27E-05 
5.69E-Q.5 
9.39E-05 
4.02E -05 
5.33E-04 
1.63E-04 
1 .00-013 
2.87E-05 
9.64E-05 
3.44E-04
7. 05 E - 05 
2.66E-04 
1.6BE-04 
6.75E-04 
5.42E-05 
8.41E-05 
6.93E-05 
5.99E-04 
3.03E-05 
2.79E-04 
2.09E-0-5 
2.77E-04 
7.12E -0.-5 
2.27E-04
2. 81 E - 05 
5.67E-05 
1 . 19E-04 
6.67E-05 
3.01E-04 
3.0!E-04
2.99E-05 
6.23E-04

20:9:4

3l. 31 E -05 

1 .10 -0 

2.6-05



46-1 lom 
W-1 13 
3B-122 
3B- 124 
NO "5 

3B- .31 
1-131 
TE-131 
i-132 
TE-132 
BA - 133 
TE-133 
1-133 
XE-133M 
TE-133M 
TE-134 
1-134 
CS- 134 
1-135 
XE- 135M 
XE-135 
CS- 136 
CS- 137 
CS- 138 
XE-138 
CS- 139 
BA- 139 
CS-138M 

139 
to 

&-ý40 
BA- 141 
LA- 141 
CE-141 
BA- 142 
LA- 142 
CE-143 
PR- 144 
CE-144 
PR- 146 
CE-146 
ND- 147 
PR- 147 
PM- 149 
EU- 152 
H F -- 181 
W-187 
HE-203 
NP-237 
U-237 
NP-239 
AN-241 
Eu- 154 
F"- 155 

5 d

AIDA 
AIDA 
AIDA 
AIDA 
AIDA 
AIDA 
AID A 
AIDA 
AIDA 
MDA 
AIDA 
AIDA 
AIDA 
AIDA 
MDA 
MDA 
AIDA 
MOA 
MDA 
AIDA 
MOA 
MDA 
MDA 
AIDA 
AIDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
AIDA 
AIDA 
AIDA 
MOA 
MDA 
MDA 
MOA 
MDA 
AIDA 
AIDA 
AIDA 
AIDA 
MDA 
AIDA 
AIDA 
AIDA 
AIDA 
MDA 
MDA 
MDA 
AIDA 
AIDA 
MDA 
MDA

3. 14 E - OF.; 
3.82E -05 
4.42E-05 
3.33E-05 
1.02E-04 
1 . ME-04 
9.78E-04
1 . 85 E - 0-1.  
2.80E-05 
4.7BE-0-5 
3.76E-U-5 
1.98E-Qýi 
7.60E-02'.5 
9.82E-05 
2.70E-05 
1.99E-04 
5.13E-05 
5.30E-05 
3.43E-05 
3.31E-05 
1.49E-01
B. 37 E - 05 
2.OOE-05 
3. 01 E - &'-ý; 
3.75E-O.'--; 
6. 14 E - 0 --..  
1.79E-04 
2.43E-03 
1 15E-04 
1 21 E-0-3 
2.45E-05 
1 . 1 U-04 
5.30E-05 
1.09E-04 
1.96E-03 
3.93E-M.i 
3.7SE-04 
6.09E-05 
1 . 12E -04 
2. 59 E - 03 
1.56E-04 
1.09E-04 
1 . 17 E - 0 -111
9. 61 E - 05 
2.88E-04 
6. ME-04 
5. 29 E - 05 
2.75E-0-5 
1 . 11 E - 04 
2. 41 E - 05 
1.95E-04 
5.96E-05 
6.55E-05 
7. 0 1 E - 0 -`5 
3.63E-05 
6.72E-05 
3.70E

3.14E-05 
3.82E-O'--i 
4.42E-05 
3.33E-05 
1.02E-04 
1 . W-04 
9.78E-04 
1.85E-04 
2. BOE -M 
4.7BE-05 
3.76E-05 
1 .98E -05 
7.60E-05 
9.82E-0-5 
2. 7 0 E - OF5 
1.89E-04 
5.13E-05 
9.30E -0-c-5 
3.43E-05 
3. 3 1 E - W-51 
1.49E-04 
8.37E-05 
2.OOE-05 
3. 01 E - M--'; 
3.75E -05 
6. 14E -05 
1.79E-04 
2.43E-03 
1 15E -04 
1 2 1 E - 0 -ý*..--
2. 4 5 E - OF-5 
1 . 11 E - 0 .17111.  
5.30E-05 
1 .09E - 04.  
1 .96E-03 
3.93E-05 
3.78E-04 
6.09E-Q'.; 
1 . 12E-04 
2.59E-03 
1 .56E - 04
1.09E-04 
1 . 17E -04 
9. 6 1 E - 0 5 
2. 8 8 E - 0 4 
6. 16E -04 
5. 29E -05 
2 . 7 5 E - 0 *55 
1 . 11 E -04 
2. 4 1 E - 0 F5 
1.85E-04 
5.96E-0:5 
6.55E-05 
7. 01 E -05 
3.63E -05 
6.72E-05 
3.70E-05



-G Ai; M ,A S - E C T R U M ANALYSIS 

'-'-. ERRA APOGEE V2-.4

i9: 58 0-

, Y, S S P A R A M E T E R S

Spectrum file number 
MCA unit number 
Detector number 

Search threshold i 

Search FROM channel 
id energy tolerance 
Smoothing factor 
BRA pa rame-ter

2 0 
5 0 

0.7 
0 
0

Sample no.  
ADC u.nit number 
Geometry number

Search threshold 2 
Search TO channel 
Order of ba~ckground 
Ran~dom sum corr 
Baseline channels

Confidence threshold index i 0.1.00 
Confidence lev-.els LLD : !.645 (95.0L) MDA : i.645 (95.0%)

: SPFSLiBRARY-:SPFANL.Li•-:-.c-• 
i enabled 

SCARPET Anal, 

1i. 000000 E+00 EA .........- '-, 
1.- i O00000-E+O0 EA 

:_, 02 EC-.97 at 12:00:0 

: 02-DEC-97 at 12: 00:0 
S~0.0 minutes

l•ie size 
L. • arrz _,.-,=ze' 

Sample taken on 
Collect started on,.-• 
Decay time

real time"3000.0 seconds 
S0. 00

Energy calibration used done on 
Effi.,c-i':•=ency calibration used done on-,•,

i2 2 .__- 1 99-7 
B 7 1995

Canberra industries, inc.

100W0 

2
2J.)

9 3 AD 
: 4095 
: linear 

: disabled 
-" disabled

Analysis library 
Background subtract

live time 
dead time

3000 '-.0... ,..s ec,-.on••d s



* ---- • A R .H R E P D-- E 

Sla , search,-- ch .anne lI 4095

fir'.st signi,-fic..nvce limit forT,- found ea•ks--:--0C* 

second_ _ signif--acelitfor found p s 3 

- p e a k • . p e a k =.s .q,,ig n f c h e c€: pk - ! c h e c k - 2 a cc ;- ' # ,L 

1 937,•. 60'5 4 .6 .6 2 .0 :-,96 s mall. ] 

2; 122.80-'4. 61.2 2.4% srmall.  

*-..,- 

3 149. FF--"74 .2. small 
4 i5 4 .5 2 7 7L:- ; °. ,. 3 .9 8 3 15 

5 174.635 . 2.892. small 

6 i ..... 0-60- 9....3 2 .838 smallI£•i 

-7-. 362.9-,-75 18.3" ' 2..314 small 

. Z i ... -...  

8 372. 092 B5. ...... 65 37 2..  

9 4 .84 -.2 2 . 2 42 .• -'0 2 .98 4 sim a l.-.i 

10 5 0 '2 .:7 1i9 2 5 1 ,2•:. .2? .1279 ' s m a ll-.i } c h e c k 

1 i 590 " ,.._".645 29.:. ... o2 5 .: 2_ _! E- 59 i 

1 2 674 .70c--2 337.T-? 3 2-.30 1r: small.. .  

.1.- 694.3.-15; -34-7. 1 2.02C:-4 sma.-..  
A 7 3 956 35.9. - 6.34:•3 704 4

942.• •469 47... .2 2 "-.-039 smrall± ch.,ece.  

-7 .. . ...7.022 .583.o6 2.10¢:4 s-ma:.l l 

B 1• i5 3-6 .5 --"0 ' 7 6,-8: . 4 2 '..2 9 1 s m a ll• : ] 

].9 2239.:910 :: !20.3:_- 3.08 -.-:22]-t'-406 

20;- 247"5- 99- 12 :38 .o 3 2 . 279' s-mall ichi-eck 

2-1: 352-7. 776 1763. o9 2.:992 s a l



n~ucJlid~e~s

S.15

1 B- 1 

B 4-

154.53 77.07 
77. 07 

372.09 185.83 
185 . B83' 

590.64 295.21 
703.96 351.B9 

351 . 07
1218.48 609.31 

609.31 
2239.91 1120.25

1.4

16.55 
27.26 
13.88 
16.62 
10.22 
7.57 

is. 9:1-D.  
9.89 

2 2 . 2 c'; 
24.21

72.1 
3.8 

75.2 
6.4 

116.0 
193.0 

4.1 
112.3 

2.9 
22.6

0.9E 1c44.43 

1.6 2.3
B - En~vironmental~_ ba.ckgrounid peak.: Willi be subtra~ctedc from the~ peaki above.~' 

back roud desc:r~ipton 50 C' .; 11/24/9

** PE AK F 1 R E P RT * 2-DEC-97 19:58:07

,ak centroid energy F! HM1 net area error gammas e r r or
channel keV kev counts % mer second %





** A I NUCLIDEJ FE RT. *

Le~~-. 1,cipi

A.-yze by

c n .va -- - -- - Ac iv t uCi/EA -- -

Theise pe.aks wer not identri fie

77.07 6802BE-0 i'f36-0.  

295.21 ~ ~ 2.82E0 3'-6-F ( 

609.31a.. 4.5 7E0 *-.6E

2-E -7

154.5 
372.1 
590.6 
704.0 

1218.5 
2239.9

1 

2 
3 
4 
5 
6

PB-2 14 

NATRA NATRA 

PB-24

M58:07

number nualide

number channel

1.000 sigma ( 68.3% )



** M A O L I L. A .1 ON R PO T *

N A - 2 -11
A R - 4 1 
OR -5 -t 
MN-54 
M N - 5 ýý. i 
CO-57 
C 0 - SS? 
F E - 5 ý," 
CO-60 
CU-64 
N 1 - 6 
ZN-65 
SE-75 
BR-8-'
KR-85 

73 
Y 
R B - 8 ;B 
R B 
K R 
Y - 9 1 Pi 
SR-91 
Y-92 
SR-92 
Y-93 
Y-94 
Y-95 
N B - 9 ý5 
MB-9511 
Z R - 9 
ZR-97 
NB-97 
MO-99 
TO-9901 
MO-101 
TC-101 
TC- 102ki 
RU- 103 
TC- 104 
R, My 

05 
R 06 

C-: -z],; 1--n

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
M ID;f-i 

DA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
Moro 
MDA 
Moll 
MDA 
MDA 
MDA 
MDA

2-DC-9

MDAi ud/ ) -- -- -- -

3. 11 E -0!-'
3.60E-05 
1.72E-04 
3.06E-05 
3. ME-05 
1.31E-05 
3.68E-05 
5.68E-05 
5.07E-05 
6.73E-03 
1.82E-04 
9.63E-05 
1 .96E-05 
6.45E-05 
7.62E-03 

1.65E-05 
4.39E-07-5 
5.36 E - 0.5 
3. 10E-&'!ý 
4.40E-04 
1 . 1 1 E -&-;
7.64E-04 
2.01E-05 
9.64E-05 
2.53E-04 
5.36E-05 
2.33E-04
1.24E-04 

6.20E-04 
3.19E-05 
5.97E-05 
4.22E-05 
5.53E-04 
2. 9 1 E - 0 -'.5 
51. 0 7 El - C) -.-,+ 
1.53E-05 
1.95E-04 
4.67E-05 
2.23E-04 
71. E31 E 
3 . 9 9 E - 0 F5 
Cp . CIO E - 0 ;..--.! 
4.56E-0-5 
2.45E-04.  
2.45E-04.  
2. 3 5 E - 0

3. 11 E - 05 
3.60E-05 
1.72E-04 
3.06E-O.5 
3. ME-0.5 
i .31 E -05 
3. 68 E - 05 
5.68E-05 
5.07E-05 
6.73E-03 
1.82E-04 
9.63E-05 
1 .96 E - 05 
6.45E-05 
7.62E-03 
3. 3 3 E - 0:'..
1 . 65 E - 05 
4.39E-05 
5. 36 E -05 
3 . 10 E - 0-5 
4.40E-04 
1 . 11 E - 04 
7.64E-04 
2. 01 E - 05 
9.64E-05 
2. 53E -04 
5.36E-05 
2.33E-04 
1.24E-04 
6.20E-04
3.19E-05 
5.97E-05 
4.22E-05 
5.53E-04 
2.91 E -05 
2.07E-04 
1.53E-05 
1.95E-04 
4.67E-05ý 
2.23E-04 
2. 8 1 E -05 
3. 9 9 E - 0 --5 
9. OOE -05 
4.56E-05 
2. 45E -04 
2. 45E - 04.  
2. 35 E -05



ED- 109 
qG_ 1 lom 
SN-1 13 
SB- 122 
SP 74 

TE 73 1 M 
IN -- a 3 1 Al 
BB- 131 
1-13-1, 
TE-131 
1-132 
TE-132 
BA- 133 
TE-133 
1-133 
X E - 13311 
XE-133 
TE- 133M 
TE-134 
1-134 
ES-134 
1-135 
XE-135M 
XE-135 
CS- 136 
CS- 137 
CS- 138 
XE-138 
CS- 139 
T 139 
L 3801 
Cb_ý 39 
BA- 140 
LA- 140 
BA- 141 
LA- 141 
CE-141 
BA- 142 
LA- 142 
CE-143 
PR- 144 
CE-144 
PR- 146 
CE-146 
ND- 147 
PR- 147 
PM-149 
EU-152 
HR- 181 
W_ 1 8_7 
H'-'.- -- 2:0 3 
NP-237 
U - 237 
NP-239 
P- -241 

i 54 
E 55 
Nb-94

VIDA 
VIDA 
MDA 
MDA 
AIDA 
AID A 
41DA 
VIDA 
AIDA 
MDA 
AIDA 
MDA 
AIDA 
MDA 
AIDA 
MDA 
AIDA 
VIDA 
MDA 
MDA 
VIDA 
AIDA 
AIDA 
AIDA 
AIDA 
AIDA 
VIDA 
PIDA 
AIDA 
VIDA 
AIDA 
MDA 
MDA 
VIDA 
AIDA 
AIDA 
MDA 
VIDA 
AIDA 
MDA 
AIDA 
AIDA 
AIDA 
MDA 
AIDA 
MDA 
AIDA 
VIDA 
MDA 
AIDA 
AIDA 
IN D A 
AIDA 
AIDA 
AIDA 
MDA 
MDA 
VIDA 
AIDA

4.47E-04 
3 . 0 2 E - 0:5 
3. 00 E - 05 
3.16E-05 
2. 6 1 E - 0 F-5 
6.12E-05 
9.30E-05 
6.28E-04 
9.86E-05 
1.79E-05 
3.20E-05 
2.94E-05 
1.69E-05 
5.05E-05 
7. 16E-05 
1 . 9 6 E - 0 
1. 37E-04.  
4.54E-05 
4.25E-05 
5.76E-05 
3.77E-05 
3.87E-05 
1. 15E-04 
5.23E-05 
1.49E-05 
3. 01 E -OF-c 
3.37E-05 
3.92E-05 
1 . 13E-04 
1 .5BE-0'.3 
7.84E-05 
8.61E-04 
1.67E-05 
7. 12E-05 
3. 1 U-05 
7. 81 E-05 
1. ME-03 
2.69E-05 
2.74E-04 
4.49E-05 
7.56E-05 
1.67E-03 
1.04E-04 
7.97E-05 
9. 31 E - W5 
6.33E-05 
2.22E-04 
4.73E-04 
4. 01 E - 05 
2. 74 E - 05 
9.79E-05 
1.92E-05 
1.26E-04 
4.39E-05 
4. 6 0 E - 0 -*ý7.i 
4.22E-05 
2.89E-05 
4.67E-05 
2. 3 4 E - OHi

6.12 -0 

9.C-yr 

1 9 F- i 

7. 16E 

4;. 96E -0 

3.87E- 0i~ 

1. 15E-4
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rMIne YNke MANE YANKEE GENERAL SURVEY RECORD FORM N 
Map#: OSA-0071 Date: Time: Reactor wrTech File Number: RWrs Used: 97~,c/Dose Receivd 

Revision#: 00 97 ',ýAZ7 -$2)b 19.20.11.8 95 mR
r Name: (Printed) iSuipoNa e: nI Ao -P• • ,.] Location/Job Description: - - 7

1
"o r S-4:-j-O- I 

PWSTAREA RPRq

"R o -e 2 Required ALARA Supervisor Review / Date NROUTINE' FOB UVEY 

________________________ ~ ) /£- IiSHIELDING'~ 52&TER' (Specify):&,z,±i-t& V 

S"e INSTRUeR ENi USED _/EONF CONTAMINATION RESULTS m-eS Y 
MODEL. L C.L. DUE MDA SAMPLE# RESULTS SAMPLE URESULTS SAMPLEI# RESULTS SAMPLE# RESULTS Contact exposure rates denoted by: 

~3 ?~22'2 ~o ___ ____ ___ ___ ____ _______ *Smear locations denoted by

~3 7J~/'7 -/9-P ________ ____ Boundaries or barriers denoted by: -x-x

.=3 114- -,••••,ol 

e Dose rates denoted by: 

" Large area smears denoted by: i Fij 

if______ ___ * Air sample location denoted by: E= 

atsmple Continuation Sheet Used. -lYS

-'37

FRA

LT. crFJ P,•,,-o- 1.,•_- 0• ,u/,;•s*• 

r. ._n, •

I -f 9 /rc.  

Co*,/act '?r-or 7ýK ,7

21'-0" FHB 

i 

_.•, oI( d'¢-# 

/,4~7 A •',• 6 --.Bu7

7-



18-NOV-97

A 4L 'S17 S 101 :TERS

SampleL no.  

ADC unit n umber-
jecru fil numberL< 

)etectr number 

Lv. crcch- FRMchne 
Ed I. enrg toleanc

Search treshol 2 
SearchTO 5 

chne 

Order~ of acgrun 

Rando su cr 

Baeine~ chanel

3. C) 
: 09

-Analy--'.sis: libar

-nlze- y:W

3-- le sSize.7

a 18-NO -97 at 2:00:0 

: 18-N V-97 at 4:59 1-1

1 3 ". SCS

Eegcaibration used dones~ on 

Efiiec calibratio use done515; onEJ j~r

rea time~ 3041.0 second

s v4 m m 4n E3 P E c T FR L! M fý4 Y S i S 

]ANBERRA APOGEE V2.4

Vanberra industries. inc.

1 . C], 
2.

2.0 
Fi (--.! 

0.7 
C)

index : 0 . 10 
LLD : 1.645 (95.0%1

1.765200E+03 GRAM 
1.000000P+00 E -11)

3ample taken on 

Tollect started on 

DWay tiW

18 199-7 
B 1996



pe ke-v cont prsc ondr~c

PB27~~ 14, 

PB-214 

NATURA

,Pj- 2F'

M 8 CS ~- 134 

M I-21 

? 0C-A'3 

11 .-* 3 

l2 CS-13

150.29 7 4 . 81'.." 
154.87 7 7 . 1 
477.44 239.55 

238.55 
590.66 295. 1`5
677.47 33B. 6-32 
704.32 352.08 

1166.13 583. 13 
583.13 

i209.41 604.78 
1219.01 609.58 

1323.09 661.66 
1415.12 707.71 
1591.16 795.78 
1821.91 911.22 
1966.72 933.64 
1937.51 969.05 

2239.99 1120.34 

2345.66 1173.19 
2664.24 1332.48 
2920.88 1460.77 

1460.77 
352B.64 17 6 4. 4 ----D

1.40 
1.41 
1.48 
1.34 
1.72 
1.70 
1.35 
1.91 
1.66 
1.74 
1.72 
1.90

9.47 
12. 4 -7 
13. M 
19.62 
17.02 
27.69 
17.74 
13.85 
25.69 
29.94 
11.37 
0.17 

42.38 
10.60 
9.09 

41.72 
16.02 
16.65 
3.19 
3.21 
2.89 

19.43 
15.27

1166.2 
892.7 
835.1 

8.2 
542.6 
363. B 
509.8 
357.0 
. 3.6 

145.3 
426.5 

355574.5 
33.2 

169.3 
201.5 
28.3 
86.6 
73.7 

1074.0 
1014.1 
1229.6 

4.6 
50.7

M - Peak:d is a! mu. p - 2 a.

be ~ ~ ~ ~~- sutace from th _ea boe

Ba~~ckg:croundr~ subtractio per forme L!~usin fIile SP$AAB00.

channelH

15: 1. 27.

15. 6 E'..  

13

6.3. 3-.14
L.



Bm le desripio

total ~ ~ *.OE total .)0EMU

T. T rdinp.

total .OOE1 0

3. Paricuate

2.327E0 

.478E0 

6.2S fO 

1.5 -E0 

.62EfOO

f-3.36E&00 
f-2.69E+00 
f-2.21 E+00 
f-2.15E+00 
f-2.59E+00 
f-2.43E+00 
f-2.13E+00 
f-1.90EMO 

f-2.21 EfOO 
f-7.07E-01 
f- 1 .20E+00 
f-7.64E-01 
f-9.37E-01 
f-9.43E-01 
f-4.85E+00 
f-8.83E-01

1.3 E-0 f-.07 -

150.3 
154.9 
477.4 
590.7 
677.5 
704.3 

1166.1 
1209.4 
1219.0 
1415.1 
1821.9 
1866.7 
1937.5 
2240.0 
2920.9 
3528.6

PB21 

NA4TURA-3-L.

15: 51 g 27

iumber nuclide conf.value ---------- Activity uCi/GRAM ) ----------
measured decay corrected

1. Fission gase-is

total O.OOE+00

0.9994 
0.4901 
1.0000

1.33E-06 f-4.07E-08 
1.69E-07 f-1.85E-08 
3.01E-04 f-9.96E-06

total 3.02E-04

These neaks were not identified

74.88 
77.17 

238.55 
295.19 
338.63 
352.06 
583.13 
604.78 
609.58 
707.71 
911.22 
933.64 
969.05 

1120.34 
1460.77 
1764.40

1.000 sigma ( 68.3X )

NATURAL 

R U - 1 -75



1* ! D sk 1;1. Li1. r; ~Cj -- R E P G T 0' R -*

3ample ~ desripio 

Analyze. -y

A A - 2,f'.-..  
AR-4-1.  
IR-51 
AN-54 
A N - ED 
70-57 
:0 - 5 
= E - 5 
!U-64 
11-65 
ZN-0.5 
SE-75 
BR-84 
<R - T-5 
AR-85 

9 5; 

R B - 8 
KR-89 
Y - 17 1 7011 
6 R - 9 1 
Y-92 
BR-92 
Y-93 
Y-94 
Y-W." 
NB-9-5 
NB-95F-c.' 
Z R - 9 F-5 
HR-9 
NB-9-7 
M I.-D! --9 * -.-* 
-C -,9M 
MO it) 1 
T C! - 1 G 1 
TC- 102M 
RU-103 
TP-104 
f '05 
R )5 

C 6 
U - I 

08M 
CD- 109

MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
IMI IDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDýI 
MDA 
MDA 
MDA 
MDA 
MDA 
PIDA 
PIDA 
MDA 
MDA 
MDA 
MDA 
MDA 
NIDA 

MDA 
MDA

5.63E-03 
7.56E-08 
2. 6 9 E - 0 
S. 31 E -0'.-3 
8 . 19 E - 0 C-1 
2.36E-07 
7.86E-0, 
1.63E-07 
9.89E-06 
1.69E-07 
1.90E-07 
3.34E-07 
1.93E-07 
7 . 11 E - 0 F5 
3. 11 E -07 
2.59E-0-7 
6.57E-07 
3. 80 E 
4. 0 6 E - 0' 
4.32E-0*7 
3.76E-07 
6.77E-06 
2.57E -0-7 
2.52E-07 
6.03E-0-7 
6. 32E -08 
3.12E-06 
3. 17E-07 
1.69E-06 
S. 69E-08 

-, 3 E 
1.50E-07 
2. 36 E - 06, 
1.62E-06 
6.53E-07 
2.49E-07 
1.74E-06 
7.97E-07 
2.27E-06 
3.70E-0-7 
7.27E-07 
1 .38E - 06) 
1 . 71 E-0-7 
2. 3 7 E - Ob
2. 3 7 E - 0 
S. 93E -%-, 
6.35E-06

£PWST D~IRT

6.46E-08 
2.35E -07 
2.70E-06 
G. 32E - 08 
1.83E-07 
2.36E-07 
7 . 8 7 E - O'S.I.  
1.63E-07 
1 . 16 E - OF,* 
3.84E-07 
1.90E-07 
3.34E-07 
9.57E -06 
7. 1 !E-05 
3. 1 W-07 
4. 11 E -0-7 
3.35E-06 
7.87E-07 
4. 0 7 E - 0 G-
4.64E-04
1 . 17 E 
7.94E+I 1 
3.13E-06 
3. 13E-0-7 
1 . OBE -06 
1. 36E -07 
3.93E-06 
2.43E-04 
2.92E-01 
S. 71 E -0-3 
9.59E-07 
1.50E-0-7 
2.66E-06 
9.06E-06 
6.73E-07 
2.56E-0-7 
S. 5SE -0:3 
5.01E-03 
5.71 E+06 
3.71 E-0-7 
6.95E-04 
1.46E-06 
2.72E-0-7 
2.37E-06 
2.37E-06 
B. 93E - 0`3 
6.35E-O.-.':.

18-NOV-97

measured



AS-1 lom 
3N-113 
3B- 122 
30 24 
1 .. 11) 
TE .31M 
XV-131M 
BB-131 
1 - 1311 
TE-131 
1-132 
TE-132 
BA-133 
TE-133 
i-133 
X E - 13311 
XE-133 
TE-133M 
TE-134 
1-134 
1 - 13;-.5 
XE-135M 
XE-135 
CS- 136 
CS-138 
XE-138 
CS- 139 
BA-139 
CS- 138M 

739 
40 

LA-14-u
BA- 141 
LA-141 
CE-141 
BA- 142 
LA- 1421 
CE-143 
PR-144 
CE-144 
PR-146 
CE-146 
ND- 147 
PR- 147 
PM- 149 
EU-152 
FIF -- 1 E31 
w - is -.7 
HG-203 
NIP.1 - 2 
U-23-7 
N P, --2 --.3 
AM-241 
EU-154 
F- 155 
j .1,

MDA 
MDA 
MDA 
MDA 
MDA 
PIDA 
MDA 
MDA 
MDA 
MDA 
MDA 
PIDA 
MOA 
MDA 
1ID44 
MDA 
MBA 
MDA 
MDA 
MDA 
MDA 
FIDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
PIDA 

VIDA 
MDA 
MDA 
MOA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
MDA 
OIDA 
MDA 
MDA 
MDA 
VIDA 

IDA 
MDA 
MBA 
MDA 
MDA

1 . !OE-O-':."' 
4.89E-07 
3. 42E -0-7 
8 .56E - O.E3 
1 . 21 E M"..  
2.22E-0-7 
1 CIE-05 
3.87E-07 
3.57E-0-7 
5.26E-07 
1 . 14E -07 
2.6SE-07 
4.79E-07 
1 . 11 E -06 
3. Z33 E - 07 
2.27E -06 
6. 53E - 07 
1.21E-07 
2. SBE-07 
8 . 6 0 E - 0 `3 
2.49E-07 
9. 11 E-07 
2.58E-07 
7. 9 5 E - SE; 
5. 84 E - WEB 
1 . 14E -06 
4.06E-06 
1. 16E-06 
2.16E-06, 
2. 4 8 E - 0 
1 

E 
1 . 1 OE - 0,") 
2.04E-06 
4.05E-0-7 
2.07E-06 
4. 41 E - 0-7 
6. 10E-07 
6.53E-06 
1.84E-06 
4.50E-07 
1.37E-06 
7.90E-07 
3.33E-06 
8.26EMS 
2.83E-07 
4. 14E-07 
3.44E-07 
2. 86E - 0-7 
1.83E-06 
7. 92E-0-7 
8.87E-07 
9.44E-07 
2.02E-0-7 
6. SCE-07 
S. 16E-0-3

1 . 11 E - 0 
4.90E-07 
3.53E-07 
S. 57E -06 
1.21E-06 
2.37E-07 
1 . 0 1 E -05 
8.52E-05 
3.61 E -07 
7. 56E - 05 
2.82E-0-7 
2.75E-07 
4. GOE -07 
2.3SE-02 
3.67E-07 
2.36E-06 
6.64E-07 
1 . 13E -06 
5.62E-06 
9.12E-0-7 
3. 41 E -07 
2.96E -03 
3.24E-07 
B.OOE-08 
2.76E-06 
7. 52E -03 
2.22EVOC.'t 
5. 19E-06 
8.60E+12 
2. 4BE -07 
1 . 10E-06 
5.61 E -09 
9.84E-04 
3.45E-06 
4.06E-0-7 
2.27E-01 
1.62E-06 
6.50E-07 
6.54E-06 
1.84E-06 
7.96E-05 
1.04E-02 
7.96E-07 
3. OBE -02 
S. 59E -06) 
2.83E-0-7 
4.14E-07 
3.76E-07 
2. B6 E - 0 ".7 
1.83E-06 
S. 02E-0-7 
9.20E-07 
9.44E-0-7 
2.02E-07 
6. BOE - 07 
B. 16E-02
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JMaine Yankee m • cREUE-cYSINCE I Y e AINE YANKEE GENERAL SURVEY RECORD FORM T 
Map#: MSC-001 Date: Time: ReatorPwr % TedFile Number. RWPS Used: Dose Received: 

Rovisioo 12-2-97 -/130 S 91. D0 69m 
MR 

.veyor Name: (Printed) Surveyor Name: (Signature) Location/Job Description: 

-..~eq;ui ; ew / Date I Required AIARA Supervisor Review / Date MEASON FOR SURVEY 0l ROUliNE' R, ,-COVERAGE' 

____________________________ 0 SHIELDING"~ C] OTHER' (Specify):_______ 
INSTRUMENTS USED CONTAMINATION RESULTS KEY

MODEL I SERIAL C AL DUE MDA SAMAPLE RESULTS SAMPLE " RESULTS SAMPLEA# RESULTS SAMPLE C RESULTS *e Contact exposure rates denoted by: 

(-3 I i2-Iq-(r3 NZ I l2A 4' -r)I I.D II ?o k ___ eSmearlocations denoted by: 

,.\-5 C2•o4..22 7 f,_2-/1 ,7 Boundaries or barriers denoted by:-x-x

zrrL,4 !* Dose rates denoted by: 

* Large area smears denoted by: .  

* Air sample location denoted by:.  

_________________ rlJ1J0 , ~sample Contlinu~ation Sheet Used. E e 

ICE; 

4 O10,) PAE0 7 Co'v 

S lm 0 iq:- 1,, 11./A c2,j (ý0 

ur-K- \8tt

/ '®

TAGG&�. �OT R�moufGTI7�ZŽ
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�maInL�

MAINE YANKEE RADIATION PROTECTION 
Shift Log Book13 

___*-O~cj~~__ O~rlc~ ~~•V___________________t4 

_____ ____ _____ t, ~~ ~~~~~_5_ _ ___ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ _ 

_ _ _ _ _ _M _ A_ _ 

i2 q -7 L 

- __ ~waste P rceinssing~ ___ __ 

___ ~ S ~__ __ __ _ - __ __--- -- -- ---



'Ir x 

X " i <
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MAINE YANKEE RADIATION. PROTECTION14 
ShiiftiLo -141Zt.  

Ax ~ower~i~I % Oper. Chg. Pump 

Wa,-ste- P~rlcessflg Staltus: 

7j 7-/-- L,- 
_I-,l (C 

- ~ ~ ~ ~ pr ChgA~j lump4 ~ 

~~~~,~~ ....... -ic. < r / C ~ c 4 --

-- Wasta Procestsig-stat-us 

~V1 EV- ~j 

2~~~~irw~N cC I- -:. (A ~



RIABLe YankeeE, jI•tT MAINE YANKEE GENERAL SURVEY RECORD FORM

Map#: MSC-001 Date: Time: Reactr Pwr % Tech File Number RWYs Used: Dose Received: 

Revision#: 00 l6- 0_ mR 
-9,,veyor Name: (Printed) Surveyor Name: (Signature) Location/Job Description: 

R iew / Date 12 Required ALARA Supervisor Review / Date El R REASON FOR SURVEYR E 
/ r-•'..-- 1ROUTINE' EI JOB-COVEPAGE' Re""ew k •.i .- '7 A .! E C-SHIELDING`A [_OTHER' (Specify): -A/ -/C' 

INSTRUMENTS USED CONTAMINATION RESULTS ______ 

MODEL SERAL CAL MUE MDA SAMPLE # RESULTS SAMPLE # RESULTS SAMPLE# RESULTS SAMPLE # RESULTS * Contact exposure rates denoted by: * 

4•/ •i •77!f'( .'z;--• - 0 Smear locations denoted by: 0 

* Boundaries or barriers denoted by: -x-x

a Dose rates denoted by:.  

* Large area smears denoted by: L =7 

_ _ _ _ Air sample location denoted by: 

Sample Continuation Sheet Used. E] YES

0,1, c( A %C/ t ,,< l-/

/, / ,-4 /U . -ck,.', Aý,C a f IA1-,i,_

S ,.,

I

& /,I I7 /? < f c :/,<,<<.,ý U I/ <_ 6 .,1,- /,/ / ý , -l e e' ,: •



*** N E W 1 0 C F R 20 R E PORT ** 

I n h a I a t i o n D AC Va 1 u es

12-DEC-97 10: 35: 20

activity 
uCiiEA 

1 .2-1SE-01

Inhalation DAC 
uCi/ML 

1. 000E-08 

total

fraction of 
Inhalation DAC 

1.2519E+07 

1.2518E+07

ide
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Main Yankee MAL4NE YANKEE GENERAL SURVEY RECORD FORM,~
iap#- MSC-001 Dahr. r ime., edo~r Ted Mie Nmbr W1sUe 

Reactor Pw,'~ %~7  -SUsd 

Surveyor

ftequired _P Review / Date Required ALARA Supervisor Review / Dale iROUTINEe 

I I [] SHIELDING'

.�.i• - MR

SI IlREAIISIN FO SURV -
RESN FOR SURVEY 

,kJOB-COVERAGEV 

Q] OTHER' (Specify):
"% INSTRUMENTS USED ' CONTAMINATION RESULTS I KIY.  

MODEL. I SERt L *M ! SAMPE * I RESULTS SAMPLE RESULM SAMPLE #I RSULTS SAM• E RESULTS * Contact exposure rates denoted by: * 

J-3.12 5W Vzl A1-, * Smear locations denoted by:s 

* Boundaries or barriers denoted by: -x-x

* Dose rates denoted by-i 

* Large area smears denoted by: 

* Air sample location denoted by: 

Sample Co finuaton Sheet Usod. F YES

5w 5/c2/pi~t -i/~f'14CC__ ' e/'t j c J L.4/kC l 
S-i ,//-, i j< t/ 

S17'f 

~ W L 7 3 Sf9 "~ - -ft•K ~{'/ c~~((i ~ ~f '(

L4~-/ Z L (&96Yek cl{

I it , 'Y J , c - MJ'a6f

- . .- . .- ,. • .  

. . -... ... . . - . . .W .- .- . . .. - . -



HSA ID# 103



P-gO/1(o- s/ý/0Cc 1K,xt If 

stcc V-

L• Pilo/*
,'Ycsc ;cA7

4
c C

/oCeZC /c-'1 ,re 4 C eir-o e- 6sc/cý J

C77 Aba 

0 "J~

/o c !-eA ýC
- ko/

-44~

9-6 ~ ~ ~ ~ e C)co>2(C,.z~

'-A... -M-:�-r-.et.��> 4.. A . - -Q&:. .zy&� �-EY
t � � 

�. Q-� 
-. c - -�-rsy-�.� '7�Kcj�:.  - '.4-Ic-..--.  

__ 

- ,�.. 
-�

-. *A. .% Ok
I ý%,ý t



HSA ID# 104



No. 9-0319 RevNo. Page lof

Risk Level: 4 
Issue Owner:

Issue Status: Open Issue Target Date: 

[ Discovery Date/Time: 9/18/97 06:35:00 Discoverer: DALTON, JOHN, 0.  

How Discovered: Management/Supervision Source: 

Issue Category: Environmental Health & Safety Issue Type: Hazardous Material Spill 

Title: Oil spill in south yard 

A T&R trash truck was lifting a dumpster when a hydraulic hose developed a leak. Less than one gallon of oil spilled to the 
ground (pavement and soil). Security personnel promptly notified the control room and the spill plan was implemented.

Apparent Cause(s): 

I Hose failed due to some type of defect.  

1lmmediate Corrective Actions Taken: 

Placed absorbent material to absorb standing oil.  
Notified all required parties.  
Documented spill on ATT. C.  

Response Teams Mobilized: 

Oil Spill Response Team 

Additional Notification(s) Made: 

'EHS/EP 

'LER 
ILER Required? (Yes/NolPotential) No 

FITNESS FOR DUTY 

Fitness for Duty Evaluated? No For Caus e Testing Required?

., No. 97-03189 Rev No. 0 Page 1of 2



I MAINE YANKEE ISSUE REPORT Report Date/Time: 01/21/1998 07:56 1 
-e No. 97-03189 Rev No. 0 Page 2of 2 

Basis for Risk Priority 
Recurrence - High, several instances with hydraulic oil spills in the protected area. Significance - Low, based on amount spilled 
below reportable levels. Evauluation - Level D, Barrier Screen results only.  

Originating Department: Environmental Programs Section 

SALP Code (Major) Other 

SALP Code (Minor) Environmental Health & Safety 

Cause Code (Major) Plant/System Operation 

Cause Code (Minor)Component aging.
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' Z0(oo '"U- affe, .ystem Readings > 420 dpm/100 cm2 as of 1/19/98

File LI L2 L7 
Code Code Code 

125 D0100 02P01 00003 

240 D0200 01703 00001 
240 00200 01T03 00002 

TLWA ,7-1VA 7 240 D0200 01T03 00003 
T--v1*e 7A--3 7 '240 00200 01T04 00001 

240 D0200 01T04 00002 
LLUMi 4fD~0TjOt 240 00200 01T04 00003 

250 D0300 01P04 00002 

)o33": D09250 0300 03P05 00001 
O w.-7It7Y 

33. 0.A 388 D00400 05P08 00001 
388 D0400 05P018 0002 

33.__.31 D0900 03P02 00001 
331 D0900 03P01 00002 
331 D0900 03P02 00003 

331 D0900 03P02 00001 

331 D90 030 002 ý 330 0900 03P02 00002 
331 D0900 03P02 00003 
340 D0900 03P03 00001 
340 D0900 03P03 00002 

eA 340 00900 031`03 00003 J 339 D0900 03S01 00003 
339 D0900 03T02 00003 
336 00900 03T01 00001 
336 00900 03T01 00002 
336 D0900 03T01 00003 
339 00900 03T02 00003 

flCA• 207 D0900 05PO0 00001 

te, --- 100 D1000 02T02 00001 
100 01000 02T02 1_00002

tc , 160 D1100 02P01 00003 

Pc T 81 01200 04P03 00001 

AOP 65 D1300 O0Vol 00002 
AC 65 D1300 103V01I 00004 

pC 97 D1300 06V02 00001 
c• 6 8 06 I01300 07P 00001

Bkg Count 

Time (mi) 
5.00 

0.50 

0.50 

0.50 

0.25 

0.25 

0.25 

10.00 

10.00 

3.00 

3.00 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 
10.00 

10.00 
10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

9.00

0.25 
0.25 

5.00 

0 25 

2.00 
2.00 

30.00 
25.00

BKG 
CPM 

93 

1336 

1166 
1120 

268 

336 
304 

379 
325 

354 
357 

137 

118 
111 
133 
113 
102 

1411 

1497 
1567 
347 

341 
639 
786 
698 

211 
599

244 
220 

1024 

448 

66 
24 

437 
2061

Bkg dpm 

100 cm2 
2985 

5198 

4536 
4357 

1043 
1307 
1183 

14037 
12026 

7874 
7933 

4292 

3688 

3469 
4146 
3536 
3172 

30678 

32546 
34070 

19834 
19480 

36163 
44465 
39513 

12070 

11528 

913 
824 

20472 

1631 

3842 

1378 
24946 
51527

/ Sample Count 

Time (min) 

5.00 

0.50 

0.50 

0.50 

0.25 

0.25 

0.25 

10.00 

10.00 

3.00 

3,O0 

6.00 

6.00 

6.00 

6.00 

6.00 

6,00 

10,00 

10.00 

10.00 

10.00 

10.00 

1.00 

10.00 

9.00 

0.25 

0.25 

2.00 

2.00 

30.00 

25.00

t Sample Sample dpm/ Detector Detector 

CPM 100 cm2 Efficiency Area(m2 
160 5123 006ý7c 46..C5 2 

5450 21203 0.204 126 

i922 26930 .24 126 

781.___2 30392 0.204 126 

1212 4715 0,204 126 
1612 6271 0.204 126 
860 3346 0.204 126 

456 16896 0.027 100 
382 14156 0,027 100 

623 13844 0.045 100 
462 10267 0.045 100 

340 10625 0.032 100 
327 10224 0.032 100 
339 10599 0,032 100 
199 6208 0.032 100 
201 6271 0.032 100 
201 6266 0.032 100 

2542 55270 0.046 100 
2792 60691 0,046 100 
2864 62261 0,046 100 
419 23917 0.113 15.5 
409 23374 0.113 15.5 
76__ _6 43339 0.114 1.  
846 47900 0.114 15.5 

771 43616 0.114 15.5 
262 14964 0.113 15.5 

5634 116414 0.048 100 

1004 3759 0.212 126 
972 3639 0.212 126 

1157 23148 0.05 100 

1700 6189 0.218 126 

120 7038 0.11 15.5 
76 4457 0.11 15.5 

634 36198 0.113 15.5 
2173 54330 0.04 100

Page 1

- - - -- -

(

MDA (dpml Net dpm/ 

100 cm2) 100 cm2 

661 2138 

957 %.;:16005*'ý 
895 22393.  

878 ' 260 35ý 
635 3673 

706 4964 

673 2163 

1071 2859 

992 2130 

1144 5970 

1148 2333 

710 6333 

659 6536 

639 7130 

698 2063 
646 2734 

612 3094 

1207 24591 

1243 28146 

1272 28191 

1581 4082 

1567 3894 2120 7176 

2349 3435 

2216 4103 1237 2895 

797 104887 

585 2845 

557 2815 

1342 2676 

757 4558 

1641 3196 

1015 3079 
1019 11251 

1059 2803



SUnaffec. ystem Readings >-4-5-dpm/100 cm2 as of 1/19/98

File Li L2 L7 Bkg Count BKG Bkg dpm/ Sample Count Sample Sample dpm/ Detector Detector MDA (dpm/ . Net dCPM 

Code Code Code Time (mn) CPM 100 cm2 Time (mn) CPM 100 cm2 Efficiency Area (cm2) 100 cm2) 100 cm2 

85 D1300 08TO1 00002 2.00 4806 21188 2.00 5709 25170 0.18 126 - 1012 3981 
I A n.eový n 1A 126 1023 3205

I 
1�'

85 D13UU U UUUo L300 "BO 00008 1__ .... .....  

221 D3100 01A02 00001 1.50 4850 18869 1.50 26921 104736 0.204 126 1036 85867 

221 D3100 01A02 00002 1.50 5100 19841 1.50 26982 104972 0.204 126 1063 85131 

221 D3100 01A02 00003 1.50 4957 19284 1.50 27062 105283 0.204 126 1048 86000 

221 D3100 01A02 00004 1.50 4972 19343 1.50 26897 104640 0.204 126 1049 85297 

209 D3100 01A06 00002 0.25 652 2767 0.25 1456 6179 0.187 126 1054 3412 

209 D3100 01A06 00003 0.25 608 2580 0.25 1664 7062 0.187 126 1020 4482 

9209 D3100 01A06 00004 0.25 648 2750 0.25 1496 6349 0.187 126 1051 3599 
- O...A 0aa nn204 126 770 :IM.,

221 D3100 02A03 00004 0.25 404 1572 V.40 ............ ;......  

221 03100 02A04 00001 0.25 528 2054 0.25 1152 4482 0.204 126 874 2428 

221 D3100 02A04 00002 0.25 412 1603 0.25 2388 9290 0.204 126 777 _ __ 

221 D3100 02A04 00003 0.25 540 2101 0.25 1212 4715 0.204 126 883 2614 

F 221 D3100 02A04 00004 0.25 436 1696 0.25 1224 4762 0,204 126 798 3066 

S209 D3100 02A05 00001 0.25 352 1494 0.25 912 3871 0.187 126 787 2377

,e� A 113 D3200 01VO1 00001 2.00 182 9077 2.00 2407 120380 0.129 15.5 2284 111303 

13 D3200 01V01 000 2,00 184 875 3.00 2706 135334 0.039 100 2297 126157 

D3 00 -0n n- Innn 3.00 341 8723.00 442 11342 0.039 1 100 1296 259R__

�Icf 
fA (

t - AA

Page 2
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01
001.YZ.Package 

00100 

D0 100 

D0100 

D0100 

D0100 

D0100 

D0100 

DOIOO 

D0100 

D0100 

DO100 

DO100 

00100 

00100 

00100 

00100 

D0100 

D0100 
00100 

D0200 

D0200

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

03 

01 

01

C.A o0"-r55oe RC C

.P� lQOS�

•r

L2PI2

j

I

"Unit~escription 
21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

Components outside across from equipment 
hatch 

21' Turbine Building Components 

21' Turbine Building Components

Parnarks

I1
HOI 
H 01 

H02 

Po01 

P02 

P03 

Sol 

S02 

-S03 

S04 

". S05 

T01 

Vol 

V02 

V03 

M02 
* IP01 

Vol 

T01 

"P02

y

Sr
!

16" co~ntaminated cndensate drain line at valve---33--sut-ed belo\wE-5B) 

Main Condenser E-IOA 

Main Condenser E-10B, including Hotwell 

43" suction line to pump P-27C (condensate pit) 

6' line at valve CD-1 03 ( south end, below E-5B) 

4" piping downstream of CD-228 ( north of condenser by condensate clean up 

filter ) 
Oxygen analyzer filter FL-75 ( north hallway, next to H2 analyzer) 

Condensate filter FL-76A ( northeast of condensate pit) 

Condensate filter FL-76B ( northeast of condensate pit) 

Condensate filter FL-76C ( northeast of condensate pit) 

Condensate filter FL-76D ( north of condenser ) 

Secondary side boration tank TK-1 12 ( south of condensate pit) 

20" check valve CD-5 (condensate pit ) 

20" check valve CD-1 5 ( condensate pit) 

12" gate valve CD-97 ( north of condenser by condensate clean up filter) 

Air ejector EJ-1 B (northeast) 

Air ejector EJ-1A ( northeast) 

4" line at valve CD-93 ( north of condenser) 

10" gate valve CD-85 (north of condenser) 

Condensate surge tank TK-122 

5" line from pump P-76B (south end) 

1.5" drain line from the clarifier tank sample sink
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Page 2

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0200 

D0300 

D0300 

D0300 

D0300 

D0300

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

02 

02 

03 

03 

03 

03 

04 

01 

01 

01 

01 

01

2.1 urbine tiuicing uomponems 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

61' Turbine Building Components 

61' Turbine Building Components 

Fire Pump House Components 

Fire Pump House Components 

Fire Pump House Components 

Fire Pump House Components 

11' Primary Auxiliary Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components

1`03 

P04 

P05 

P06 

P07 

T01 

T02 

T03 

T04 

T05 

Vol 

MO0 

P01 

Sol 

S02 

Vol 

V02 

P01 

P01 

P02 

P03 

P04 

P05

4" discharge line for clarifier tank sludge 

3" spoolpiece downstream from valve RW-168 ( north wall, overhead) 

1" hose connection downstream from valve RW-72 (north main walkway) 

1" line between valve WT-1 12 & strainer ( southwest corner) 

6" spoolpiece above WT-87 ( southwest corner) 

Clarifier TK-58 ( south end ) 

Clarifier blow down sump ( south end 

Liquid alum storage tank TK-37 ( southwest corner) 

Alum feed tank TK-48 ( southwest corner ) 

Caustic feed tank TK-71 ( southwest corner) 

6" check valve WT-42 ( south end near ops desk) 

Raw water vacuum deaerator DA-2 ( southwest corner) 

6" spoolpiece between DA-4 & WT-4 ( southwest corner) 

6" strainer STR-1A 

6" strainer STR-1 B 

6" check valve RW-14 

1" check valve RW-7 

3" line at valve PW-168 ( northwest stairs) 

1.5" line at valve DW-169 ( northwest corner, overhead, above fire door 119) 

2" line at valve DW-210 ( overhead by southwest stairs ) 

1.5" line at valve WW-44 ( southwest corner, TK-41, overhead) 

2.5" line at valves DW-71 & DW-74 ( south end, outside DG-iA) 

2.5" line at DW-173 ( south end, outside DG-1A



Package 1 L2P 1211 UnitDescription I L2P345 Remarks
31' Turbine Building Components

D0300 

D0300 

D0300 

D0300 

D0300 

D0300 

D0300 

D0300 

D0300 

D0300 

D0300 

D0300 

D0300 

D0400 

D0400 

D0400 

60400 

D`0400 

D0400 

D0400 

D0400 

D0400

D0300 2" line at gate valve DW-34 ( west side on catwalk )

02 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

04 

01 

01 

01 

01 

01 

02 

03 

03 

03

02

31' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

36' Turbine Building Components 

Staff Building Boiler Room 

Sewage Treatment Plant Components 

Sewage Treatment Plant Components 

Sewage Treatment Plant Components 

Sewage Treatment Plant Components 

Sewage Treatment Plant Components 

Yard Area Components 

Staff Building Components 

Staff Building Components 

Staff Building Components

P01 

Vol 

P01 

P02 

P03 

P04 

P05 

TO1 

T02 

T03 

T04 

T05 

U01 

P01 

P01 

T01 

T02 

T03 

T04 

P01 

KO1 

P01 

P02

Valve DW-92 (west wall on catwalk) 

2" line at valve WW-1 5 ( southeast corner over handrail) 

2" line at valve DW-1 56 ( southeast corner over handrail) 

3" line at valve DW-43 (southeast corner) 

2" line at valve DW-64 ( southeast corner) 

2" line at valve WW-54 (southeast corner over handrail) 

Domestic hot water tank TK-63 ( southeast corner) 

Well water storage tank TK-64 (southeast corner) 

Well water hydro pneumatic tank TK-77 ( southeast corner) 

Tank TK-105 ( southeast corner ) 

Domestic water hydro pneumatic tank TK-27 ( southeast corner) 

Pump P-39 ( southeast corner ) 

2" line at valve DW-67 ( down stairs to left) 

Effluent Discharge to Bay ( east of sewage treatment plant on bank) 

Surge Tank TK-130 

Aeration Tank TK-131B 

Sludge Holding Tank TK-132 

Clarifier Tank TK-129 

8" Temporary Sanitary Sewer ( northeast of office building, between security 
fences next to tunnel ) 
Staff Building Utility Pit Sump ( ground level, south side. access through double 
doors. receptionist has key ) 
Shower Floor Drain ( 1st floor, men's bathroom shower stall 

Floor Drain ( 1st floor, women's bathroom

-- ---- -- -- -- - J6 - --- -- - A L., ...... ............. - -
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Packaae I1L2P 12
. . . - . II UnituescriDtion
D0400 

D0400 

D0400 

D0400 

D0400 

D0400 

D0400 

D0400 

D0400 

D0400 

D0400 

D0500,•" 

D0500.  

D0500 " 

D0500 

D0500 

D0500 

DO5QOO.:: 

D0500 

D0500. .

D0500 

D0500 

D0500, 
ID00,50000

04 

04 

05 

05 

05 

05 

05 

05 

05 

05 

05 

01 

01 

01 "-." 

01 

02 

02 

02 

02 

03 

03 

03

Information Building Components 

Information Building Components 

Service Building Components 

Service Building Components 

Service Building Components 

Service Building Components 

Service Building Components 

Service Building Components 

Service Building Components 

Service Building Components 

Service Building Components 

Travel Water Screen Housing 

Travel Water Screen Housing 

Travel Water Screen Housing 

Travel Water Screen Housing 

72" Circulating Water Inlet, P-26 

72" Circulating Water Inlet, P-26 

72" Circulating Water Inlet, P-26 

72" Circulating Water Inlet, P-26 

Condenser Water Inlet Box 

Condenser Water Inlet Box 

Condenser Water Inlet Box 

Condenser Water Inlet Box

PHu 

P02 

P01 

P02 

P03 

P04 

P05 

P06 

P07 

P08 

P09 

S01 

S02 

S03 

S04 

P01 

P02 

P03 

P04 

HO0 

H02 

H03 

H04

.. , , _ _ .

__________ it ___________________________________________________ 41= - *��at�

Information Center Clean Out ( men's bathroom) 

Information Center Deep Sink Drain Line (storage room) 

3" waste line clean out 

Mezzanine floor drain ( behind AC-1 B 

Mezzanine floor drain ( below FW-F-307) 

1.5" clean out ( floor in hallway outside respirator room) 

2" floor drain ( respirator wash room ) 

2" cleanout ( 21' clean wash room, overhead) 

2" cleanout (women's wash room in shower stall floor drain) 

2" P-2 drain (decon shower, next to respirator room) 

2" clean out ( secondary lab ) 

Travel Water Screen Housing SR-IA - located in circulating water pump house, 

Travel Water Screen Housing SR-1 B - located in circulating water pump house 

Travel Water Screen Housing SR-1C - located in circulating water pump house:, 

Travel Water Screen Housing SR-1 D - located in circulating water pump house 

72" CW Inlet Pump P-26A - located in circulating water pump house 

72" CW Inlet Pump P-26B - located in circulating water pump house, 

72" CW Inlet Pump P-26C - located in circulating water pump house 

72" CW Inlet pump P-26D - located in circulating water pump house 

Condenser Inlet Water Box A -located east of condenser.unit 

Condenser Inlet Water Box B -located east of condenser unit 

Condenser Inlet Water Box C -located east of condenser unit 

Condenser Inlet Water Box D -located east of condenser unit.

ANSWER Page 4Tuesday, January 13, 1998
RemarKSII LZH34bll



PackageIL2P12I UnitDescription ___L2P34511 Remarks

Water Outlet Box

D0500 

D0500 

D0500 

D0500 

D0600 

D0600 

D0600 

D0600 

D0600 

D0600 

D0600 

D0600 

D0600 

D0600 

D0600:': 

D0600 

D0600 

D0600 

D0600 

D0600 

D0600

-H01

04 

04 ,......  

04 

05 

0.5: 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

02

Outlet Water Box A - locatea west oi conaenser unit

Water Outlet Box 

Water Outlet Box 

Water Outlet Box 

102" Discharge Line 

102" Discharge Line 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Circulating Water Pump House Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components

D0500

H02 

H03 

H04 

P01 

P02 

P01 

S01 

S02 

S03 

S04 

S05 

S06 

S07 

S08 

S09 

Sl0 

T01 

H01 

H02 

Mol 

P01 

P02

04

Outlet Water Box B - located west of condenser unit 

Outlet Water Box D -located west of condenser unit 

Outlet Water Box D -located west of condenser unit 

102" Discharge Line in turbine building near outlet water 

102" Discharge Line in turbine building near outlet water.., 

3/4" line at valve SW-1 17 ( lower level ) 

Screen Wash Pump Suction Strainer STR-2C ( lower level, north end ) 

Screen Wash Pump Suction Strainer STR-2D ( lower level, north end ) 

Service Water Strainer STR-64A ( lower level, south end ) 

Screen Wash Pump Suction Strainer STR-2A (lower level, south end ) 

Screen Wash Pump Suction Strainer STR-2B (lower level, .south end ) 

Strainer STR-46B ( 21') 

Strainer STR-46A (21') 

Strainer STR-46C (21') 

Strainer STR-46D (21') 

Strainer STR-64D (lower level, north end) 

Sample Head Tank TK-99 (south well, lower level) 

Primary Component Cooler E-4A ( north hall) 

Primary Component Cooler E-5A ( north hall 

Liquid Waste Radiation Monitor ( north, under E-5A & E-4B) 

2" line at valve SW-1 34 ( south end of E-4A) 

2.5" line at valve SW-42 ( across from ops door)

Tuesday, January 13, 1998 Page 5ANSWER



Paye 6TuAedav. Januar 13. 1998

, II OD II I Inifr)rrintinn L2P34511 Remarks

D0600 

D0600 

D0600`2 i 

D0600 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700 

D0700

02 

02 

02:,: 

03 

01 

01 

01 

02 

02 

02 

02 

02 

02 

02 

03 

03 

04 

05 

05 

05 

06 

07 

07

11Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Hot Shop Components 

Fuel Building Components 

Fuel Building Components 

Fuel Building Components 

Turbine Building Components 

Turbine Building Components 

Turbine Building Components 

Turbine Building Components 

Turbine Building Components 

Turbine Building Components 

Turbine Building Components 

Containment Spray Building Components 

Containment Spray Building Components 

Mechanical Penetration Room Components 

Yard Components 

Yard Components 

Yard Components 

Service Building Components 

Fire Pump House Components 

Fire Pump House Components

ANSWER

0e~, = I•• A l. .. . . .•.v ,,l. . .
Sol 

S02 

Uol 

P01 

P02 

P03 

P01 

P02 

P03 

P04 

P05 

P06 

So1 

P01 

P02 

P01 

MOl 

M02 

M03 

P01 

K01 

Sol

Primary Component Cooler Suction Strainer STR-74 ( north hall) 

Secondary Component Cooler Suction Strainer STR-51( north hall) 

Turbine Building Sump Pump P-126 ( east wall by access door ) 

Service Water Sample Pump P-38 (northwest cage under bench) 

1" line at valve FS-127 ( 21' HS-49) 

1" line at valve FS-125.( 21' HS-50, near roll up door) 

1" line at valve FS-126 ( 40' top of stairs ) 

5" line ( 21' southeast overhead, by stairs) 

1" line at valve FS-275 ( 21' northwest corner) 

1" line at valve FS-1 37 (36' hose station next to elevator) 

1.5" line at valve FS-77 (61' southeast, HS-22 ) 

1" line at valve FS-274 (21' southwest wall, HS-4) 

1.5" line at valve FS-202 ( 21' southeast, against wall) 

18" strainer STR-1 06 ( sits over sump drain, crane bay east wall) 

1" line at valve FS-132 (39' hose station HS-34) 

1" line at valve FS-133 (39' hose station HS-33) 

1" line at valve FS-134 ( 21' HS-35 hose station) 

Fire hydrant at valve FS-92 ( beside DWST) 

Fire hydrant at valve FS-44 (in front of Admin building 

Fire hydrant at valve FS-31 ( RWST area, alley, outside of missile shield 

2" line at valve FS-64 ( stock room, hose station 2) 

Fire pump house sump 

18" strainer STR-4A

- =
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Fire Pump House ComponentsD0700 

D0700 

D0700 

D0700 

D0700 

D0800 

D0800 

D0800 

D0800 

D0800 

D0800 

D0800 

D0800 

D0800 

D0800 

00900 

D0900 

D0900•;...I 

00900 

D0900.1;,':': 

D0900 

D0900, 

DO0900w

07 

08 

09 

09 

09 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

01 

01 

01 

01 

01.  

01.-:.,..  

01 
.02..

RCA Building Components 

Primary Auxiliary Building Components 

Primary Auxiliary Building Components 

Primary Auxiliary Building Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 39' Components 

Turbine Building 39' Components 

Turbine Building 39' Components 

Turbine Building 39' Components 

21' Turbine Building Components 

21' Turbine Building Components 
21' Turbine Building Components , 

21'Turbine Building Components 

21'1Turbine Building Components 

21'Turbine Building Components 

21' Turbine Building Components 

39'.Turbine Building Components

0

11

0

0

I

S02 

P01 

POl 

P02 

P03 

Mol 

M02 

P01 

T01 

T02 

T03 

Mol 

P01 

P02 

T01 

P01 

P02 

P03 

Sol 

S02 

S03 

S04 

T01

18" strainer STtR.-413 

1" line at valve FS-128 (21', HS-51 hose station, Duratek drumming room) 

1" line at valve FS-120 (36' northwest, HS-43 hose station) 

1" line at valve FS-116 ( at stairway to 11' elev. ) 

1.5" line at valve FS-198 ( 11', pipe tunnel entrance, HS-40 hose station) 

Centrifuge SE-1 

EHC Reservoir 

2" outlet spoolpiece from receiver tank TK-108 

Waste OIl Sump Tank 

Lube Oil Storage Tank TK-22 

Sump Waste Collecting Tank TK-75 

Ejector EJ-4 

3/4" pipe at valve LO-38 

3/4" pipe at valve LO-39 

Turbine Oil Reservoir TK-57 

3/4" line at air receiver tank TK-24B ( south end) 

6" line at after cooler E-21A (south end, by DG-1B door ) 

6" line at after cooler E-21B (south end, by DG-IB door ) 

Inlet filters for compressor C-I B ( south end ) 

Inlet filters for compressor C-IA ( south end ) 

Coalescing filter FL-106 ( southwest near TK-40 

Inlet filters for compressor C-1 D ( south end 

Instrument air tank TK-84 ( south end )

I

ANSWERTuesday, January 13, 1998
KerrlBrK,•III "2P-•4.l AIIr• l.•^ I ,•I•4 • II I Inil[-1oer-rir•fi•n



Tuesday, January 13, 1998 ANSWER Page 8
Package 11 L2P1211

D0900::• 

D0900. 1, 

D0900 

00900•1111 

D0900.  

D0900 

D0900:•,.  

D0900• 

D0900 <t7 

D1000 

DIOOO 

D1000 

D1000 

DIO0O 

D1000 

D1000 

D1000 

D1000 

DI000 

D1000

03" 

03,,: 

03 

03 -1--, 

03ý'.`.,.,,i r 

03 

04 ::;,: 

05".  

06 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

02

UnitDescription
21' Containment Components 

21' Containment Components 

2'Vd"Ccintinment.Components 

21' Containment Components 

21' Containment Components 

21. Containment Components 

21 'Containment Components 

21' Containment Components 

Yard Components 

36' PAB Components 

21' Valve.House Components 

2i:Auxi iaryý Feed Pump Room.Components 

Auxiliary Boiler 

Auxiliary Boiler 

Auxiliary Boiler 

Auxiliary Boiler 

Auxiliary Boiler 

Auxiliary Boiler 

Auxiliary Boiler Supporting Components 

Auxiliary Boiler Supporting Components 

Auxiliary Boiler Supporting Components 

Auxiliary Boiler Supporting Components 

Auxiliary BoilIr Supporting Components

ii V

I L2P34511
P01 

P02 

P03.,,;1 

P04 

Sol 

S02 

T01o:' 

T02 

S01 

P0l 

TOI 

P01 

T01 

T02 

T03 

T04 

T05 

T06 

Mol 

M02 

M03 

M04 

P01

Remarks
1.5" line at after cooler E-22A (15' from personnel hatch) 

1.5" line at after cooler E-22B (15' from personnel hatch) 

2". line between valves CCA-36 & 38 (15' from personnel hatch ) 

2" line between valves CCA-35 & 39 (15' from personnel hatch ) 

Prefilter FL-125A ( 15' from perssonnel hatch) 

Prefilter FL-125B ( 15' from personnel hatch) 

Air receiver TK-1 36A (15' from personnel hatch) 

Air receiver TK-l 36B (15' from personnel hatch 

Filter air receiver FL-62 ( near equipment hatch) 

3/4" line at valve SA-169 ( at BAST) 
Air.Recelver.TK-25 tw/\Ay ,d. ,•.o g-'To " : 

2" line at valve SA-245 

Upper Steam Drum for Aux. Boiler B-1A, (Auxiliary Boiler Room) 

Lower Steam Drum for Aux. Boiler B-1A, (Auxiliary Boiler Room) 

Burner Box for Aux, Boiler B-1A, (Auxiliary Boiler Room ) 

Upper Steam Drum for Aux, Boiler B-1 B, (Auxiliary Boiler Room) 

Lower Steam Drum for Aux. Boiler B-1 B, (Auxiliary Boiler Room) 

Burner Box for Aux. Boiler B-l B, (Auxiliary Boiler.Room 

Aux Boiler B-1A Soot Blower, (Auxiliary Boiler Room ) 

Aux Boiler B-1 B Soot Blower, (Auxiliary Boiler Room ) 

Exhaust Duct from Boiler B-1A, (Auxiliary Boiler Room 

Exhaust Duct from Boiler B-1 B, (Auxiliary Boiler Room) 

Spool piece for the Aux Boiler Feedwater Pump, P-36A, (Auxiliary Boiler Room)

Tuesday, January 13, 1998 ANSWER Page 8
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Park-ci11 2P12lI UnitDescription I[L2P34511 Remarks

Auxiliary Boiler Supporting Components

DIOOO 

D1000 

D1000 

DIOO 

D1000 

D1000 

01100 

01100 

D1100 

D1100 

D1100 

D1100 

Dl100 

D1100 

D1100 

D1100 

D1200 

D1200 

D1200 

D1200 

D1200 

01200

02 

02 

02 

02 

02 

02 

01 

01 

01 

02 

02 

02 

02 

03 

03 

03 

01 

01 

01 

01 

01 

01

Auxiliary Boiler Supporting Components 

Auxiliary Boiler Supporting Components 

Auxiliary Boiler Supporting Components 

Auxiliary Boiler Supporting Components 

Auxiliary Boiler Supporting Components 

Auxiliary Boiler Supporting Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

36' Primary Auxiliary Building Components 

36' Primary Auxiliary Building Components 

36' Primary Auxiliary Building Components 

36' Primary Auxiliary Building Components 

21' Containment Components 

21' Containment Components 

21' Containment Components 

Main Steam Valve House, Level 3 

Main Steam Valve House, Level 3 

Main Steam Valve House, Level 3 

Main Steam Valve House, Level 3 

Main Steam Valve House, Level 3 

Main Steam Valve House, Level 3

0

S01 

T01 

T02 

Vo1 

V02 

V03 

Mol 

Sol 

S02 

H01 

P01 

P02 

T01 

Sol 

S02 

S03 

Vol 

V02 

V03 

V04 

V05 

V06

D1000

=11 ii _________________________________________________________________________

02
--,*'-*�--jl�-. ii __________ - -� � ir

I" U/.

I

I

I

0

.,

Paue 9ANSWER
I

Spool Piece for the Aux. Boiler Feedwater Pump, P-36B, (Auxiliary Boiler Room 

Strainer FL-59A, (Auxiliary Boiler Room) 

Blow Down Tank TK-29, (Auxiliary Boiler Room) 

Aux. Boiler Condensate Receiver Tank TK-30, (Auxiliary Boiler Room) 

Valve ACD-73 for the Condensate Makeup Pump, P-35, (Auxiliary Boiler Room) 

Discharge Check Valve ACD-7, (Auxiliary Boiler Room) 

Valve ACD-8, pump P-36B discharge check valve ( Auxiliary Boiler Room 

G blow down demineralizer 1-6 ( southwest) 

Prefifter F -84 ( southwest) 

Postfilter FL-85 ( southwest) 

S/G blow down cooler E-1 00 (beside TK-1 8) 

2" discharge spoolpiece for pump P-136 (beside TK-18) 

3" line at valve BD-1 97 

S/G blow down tank TK-18 

S/G E-1-1 wet lay up recirculation filter 

S/G E-1-2 wet lay up recirculation filter 

S/G E-1-3 wet lay up recirculation filter 

Valve MS-S-13 

Valve MS-S-14 

Valve MS-S-16 

Valve MS-S-23 

Valve MS-S-22 

Valve MS-S-27

I

0
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I, = - r
N

UnitDescription
D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1200 

D1300 

D1300 

0D1300 

D1300 

D1300 

D1300 

D1300 

D1300 

D1300

01 

01 

02 

02 

02 

02 

02 

03 

03 

04 

04 

04 

04 

04 

01 

01 

01 

02 

03 

05 

06 

06

II L2P34511
Main Steam Valve House, Level 3 

Main Steam Valve House, Level 3 

Turbine Building 61' 

Turbine Building 61' 

Turbine Building 61' 

Turbine Building 61' 

Turbine Building 61' 

Main Steam Valve House, Level 21' 

Main Steam Valve House, Level 21' 

Main Steam Valve House Level 4 

Main Steam Valve House Level 4 

Main Steam Valve House Level 4 

Main Steam Valve House Level 4 

Main Steam Valve House Level 4 

Yard Components 

Yard Components 

Yard Components 

Valve House 21' Components 

Valve House 21' Components 

Valve House Level 3 Components 

PAB 11' Components 

PAB 21' Components 

PAB 21' Components

Vol 

P0l 

P01 

Vol

Remarks
I

_____________________ - = =

o 

t

j

I

V0l 

V08 

M01 

M02 

M03 

M04 

P01 

P01 

P02 

P01 

P02 

P03 

P04 

P05 

P01 

P02 

Vol 

P01 

Vol

Tuesday, January 13, 1998 ANSWER Page 10

Valve MS-S-32 

Valve MS-S-34 

MSR E-18A 

MSR E-18B 

MSR E-18C 

MSR E-18D 

PI-2310B Piping 

1.5" line at valve HPD-8 

1.5" line at valve MS-P-i 68 

30" pipe at valve MS-M-20 

30" pipe at valve MS-M-1 0 

30" pipe at valve MS-M-30 

6" line at valve MS-79 

4" pipe at valve MS-M-255 

1.5" pipe at valve AST-74, (next to RWST, inside metal shed) 

1.5" pipe at valve AS-T-70, ( DWST valve cubicle) 

Valve AS-T-109, (next to PWST heater E-37) 

3/4" pipe at valve AS-788, (east wall) 

Valve AS-478 

Valve AS-63 ( valve house, 3rd floor) 

Pipe at valve AS-596 (west wall behind TK-3) 

1" line at drain trap ACD-1 13 ( east wall) 

Valve AS-80

+2



Package ][L2P12 UnitDescription l2P345 Remarks

PAB 21' Components

D1300 

D1300 

D1300 

D1300 

D1300 

D1300 

D1300 

D1300 

D1300 

D1400 

D1400 

D1400 

D1400 

D1400 

D1400 

D1400 

D1400 

D1400 

D1400 

D1500 

D1500

V02

06 

07 

07 

07 

08 

08 

09 

10 

11 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

01 

01

Valve AS-28b ( south nail overnead )

PAB 21' Components 

PAB 36' Components 

PAB 36' Components 

PAB 36' Components 

Duratek Room 21' Components 

Duratek Room 21' Components 

Turbine Building 21' Components 

Turbine Building 61' Components 

Service Building 39' Components 

Turbine Building 61 ft Elevation - High Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - High Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - High Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - High Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - High Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - High Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - Low Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - Low Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - Low Pressure 
Turbine Area 
Turbine Building 61 ft Elevation - Low Pressure 
Turbine Area 
39' Turbine Building 

39' TurbIne Building

D1300

I 

!

06

V03 

P01 

P02 

Vol 

P01 

T01 

P01 

Vo1 

P01 

Mol 

M02 

Vol 

V02 

V03 

V04 

Mol 

M02 

M03 

M04 

P01 

P02

- ii ii A

Valve AS-P-591 ( south of ops desk ) 

1" line at valve AS-634 (beside offgas filter A) 

2" line at valve AS-735 ( beside offgas filter A) 

Valve AS-581 (southeast corner) 

1" line at valve AS-748 

Tank TK-143 

2" line at valve AS-P-833 ( next to auxiliary boiler room door) 

Valve AS-677 (southwest next to fan FN-3A) 

4" line at valve AS-P-3 (below FW-F-207) 

High Pressure Turbine 

High Pressure Turbine 

Stop valve MS-1 90 

Stop Valve MS-191 

Stop Valve MS-192 

Stop Valve MS-193 

Low Pressure Turbine LP-1 

Low Pressure Turbine LP-1 

Low Pressure Turbine LP-2 

Low Pressure Turbine LP-2 

6" steam line at valve MS-P-143 

6" steam line at valve MS-P-142

0
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39' Turbine Building

D1500 

D1500 

D1500 

D1500 

D1500 

D1500 

D1500 

D1500 

D1500 

D1600 

D1600 

D1600 

D1600 

D1600 

D1600 

D1600 

D1600 

D1600 

D1600 

D1600 

D1600 

D1600

D1500 8 steam line at valve IVS- I - 145

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

02 

03

01

39' Turbine Building 

39' Turbine Building 

39' Turbine Building 

39' Turbine Building 

39' Turbine Building 

39' Turbine Building 

39' Turbine Building 

39' Turbine Building 

39' Turbine Building 

21' Turbine Building 

21' Turbine Building 

21' Turbine Building 

21' Turbine Building 

21' Turbine Building 

21' Turbine Building 

21' Turbine Building 

36' Turbine Building 

36' Turbine Building 

36' Turbine Building 

36' Turbine Building 

36' Turbine Building 

21' Service Building

P03 

P04 

P05 

P06 

P07 

P08 

P09 

PIO 

P11 

P12 

H01 

H02 

P01 

P02 

P03 

P04 

TOI 

P01 

P02 

P03 

P04 

P05 

P01

1. 1.

8" steam line at valve MS-T-146 

8" steam line at valve MS-T-149 

8" steam line at valve MS-T-1 50 

8" steam line at valve MS-T-1 53 

8" steam line at valve MS-T-144 

8" steam line at valve MS-T-147 

8" steam line at valve MS-T-148 

8" steam line at valve MS-T-151 

8" steam line at valve MS-T-1 52 

First point heater E-1 IA ( near southwest stairs 

First point heater E-1 1B ( near southwest stairs 

6" recirc line at valve FW-F-7 ( behind tool cage) 

6" recirc line at valve FW-F-8 ( behind tool cage) 

10" pipe at valve FW-A-342, ( south end) 

27" line at valve FW-M-336 ( next to pump P-2A) 

Seal water receiver tank TK-35 ( north of southwest stairs) 

18" line downstream of FW-36 (southwest corner) 

18" line downstream of FW-37 (southwest corner) 

18" line at check valve FW-17 ( south end under grating ) 

18" line at check valve FW-18 ( south end under grating ) 

1" line at valve FW-334 ( southeast corner above handrail on stairs) 

14" line at valve FW-M-304 ( beside gaitronics )

I
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Package L2P121 UnitDescription II[L2P34511 Remarks

21' Service Building

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1700 

D1800 

D1800

P02

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Emergency Feed Pump Room Components 

Demineralized Water Storage Tank Room 
Components 
Demineralized Water Storage Tank Room 
Components 
Demineralized Water Storage Tank Room 
Components 
Demineralized Water Storage Tank Room 
Components 
39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation

- � A� - =

14" line at valve FW-M-204 ( beside gaitronics )

P01 

P02 

P03 

P04 

P05 

P06 

P07 

P08 

P09 

P1O 

P11 

U01 

V02 

P01 

P02 

P03 

P04 

P01 

P02 

P03 

M03 

M04

03

Pab. , 3

D1600

8" line at pump P-25C 

8" line at pump P-25B 

8" line at valve EFW-3 

1" line at valve EFW-1 1 

3" line at valve EFW-A-301 

3" and 6" lines at valve EFW-100 

1" line at valve EFW-311 

6" line at valve EFW-316 

4" line at valve EFW-317 and EFW-23 

3" line at valve EFW-203 

6" line downstream of EFW-17 

Emergency feed pump P-25A 

Valve EFW-17 

1" line at valve AFW-26 

1" line at valve AFW-359 ( above pump P-25) 

1.5" and 3" lines at valve AFW-372 

1.5" line at valve EFW-37 

4" line at valve AFW-33 (west side ) 

2" line at valve AFW-30 (west side ) 

4" line at valve AFW-28 (west side ) 

Extraction Heater E-13A 

Extraction Heater E-14A



Package L2P12, UnitDescription IL2P345, Remarks
Turbine Building 21' ElevationD1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1800 

D1900 

D1900 

D1900 

D1900 

D1900 

D1900

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

03 

03 

01 

01 

01 

02 

02 

03

- = �'. =

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 21' Elevation 

Turbine Building 39' Elevation 

Turbine Building 39' Elevation 

Turbine Building 39' Elevation 

Turbine Building 39' Elevation 

Turbine Building 61' Elevation 

Turbine Building 61' Elevation 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

61' Turbine Building Components

M05 

M06 

M07 

M08 

M09 

M10 

S01 

S02 

T01 

Vol 

V02 

Mol 

M02 

TO1 

T02 

Mol 

M02 

Sal 

S02 

S03 

H01 

H02 

T01

Extraction Heater E-15A 

Extraction Heater E-13B 

Extraction Heater E-14B 

Extraction Heater E-15B 

Heater Drain Cooler E-17A 

Heater Drain Cooler E-17B 

Strainer STR-3-P62A 

Strainer STR-3-P62B 

Heater Drain Receiver Tank, TK-19 

Check valve HD-116 

Check valve HD-117 

Extraction Heater E-16A 

Extraction Heater E-16B 

Heater Drain Receiver Tank TK-20A 

Heater Drain Receiver Tank TK-20B 

Extraction Heater E-12A 

Extraction Heater E-12B 

Component cooling water filter FL-67 (north side) 

Component cooling water filter FL-69 (north side) 

Secondary component cooling filter FL-68 ( northwest) 

Turbine lube oil cooler E-76 (southeast, near FEMCO 

Turbine lube oil cooler E-7A ( southeast, near FEMCO) 

Primary component cooling surge tank TK-5 ( west wall

Tuesday, January 13, 1998 ANSWER Page 14



Package ; 1L2P1211 UnitDescription - IL2P345I[ Remarks

61' Turbine Building Comrponents

D1900 

D1900 

D1900 

D1900 

D1900 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

D2000 

02000 

D2000 

D2000

D1900

04 

05 

06 

06 

06 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

02 

02 

02

03

21' Primary Auxiliary Building Components 

36' Primary Auxiliary Building Components 

-2' Containment Building Components 

-2' Containment Building Components 

-2' Containment Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components

T02 

P01 

P01 

P01 

P02 

P03 

D01 

D02 

Mol 

M02 

P01 

P02 

P03 

P04 

Vol 

V02 

Mo0 

P01 

P02 

P03 

P04 

Vol 

V02

Secondary component cooling surge tank TK-59 ( west wall) 

2" line PCC-77-151 R3, reactor coolant sample heat exchanger combined return 
header ( sample room ) 
2.5" line PCC-405-151R3 

6" line PCC-237-151 R3, Reactor coolant pump return header ( at valve PCC-A
252) 
3" line PCC-36-151 R3, CEDM cooler return ( at valve PCC-263) 

3" line PCC-384-151 R3, CEDM air cooler return ( at valve PCC-265) 

Drain trap off separator at AR-101 (crane bay, west wall 

Drain trap off separator at AR-1 14 (crane bay, west wall 

6" collector at AR-149 ( EJ-1A, crane bay) 

6" collector CL-151 at AR-149 ( EJ-1B, crane bay) 

Drain tap off separator at AR-100 ( above CARDOX unit) 

Separator at AR-1 14 ( above CARDOX unit) 

4" line at pump P-28A ( north side ) 

4" line at pump P-28B ( north side ) 

8" check valve AR-2 (north side, pump P-28A suction) 

8" check valve AR-2 (north side, pump P-28A suction) 

8" vacuum breaker at AR-92 

1" line at filter 1801A flow indicator ( northeast, above air ejectors) 

1" line at filter 1801B flow indicator ( northeast, above air ejectors) 

4" line at relief valve AR-S-93 ( near air ejector EJ-1A ) 

4" line at relief valve AR-S-1 07 ( near air ejector EJ-1 B) 

8" valve AR-1 25 (EJ-1A hogger suction) 

8" valve AR-1 26 ( EJ-1 B hogger suction)
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Packaae IIL2H1 1 untuescriponL Iru'Ill . ... , . . . .

D2000 

D2000 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2100 

D2200 

D2200 

D2200;.,,.  

D2200

61' Turbine Building Components

03 

03 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01.  

01

61' Turbine Building Components 

61' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21'

1

D2000

Page 16

03

I

=�It

V

r "

MO1 
P01 

"T01 

M01 

M02 

M03 

M04 

M05 

P01 

P02 

P03 

P04 

P05 

P06 

P07 

, P08 

P09 

PI0 

P11 

P01 

P02 

P03 

P04

.r ýtin' Alnnl~r 1.t 1.98

Separator downstream of silencer SE ( northeast corner) 

2" line at ARP-1 1 ( west side ) 

Vacuum priming tank TK-23 (west side 

Circ water Amertap ball collector basket AMT-1 ( west of condenser) 

Circ water Amertap ball collector basket AMT-2 ( west of condenser) 

Circ water Amertap ball collector basket AMT-3 ( west of condenser) 

Circ water Amertap ball collector basket AMT-4 ( west of condenser) 

Service water Amertap ball collector basket AMT-5 (west of condenser) 

3" spoolpiece downstream of valve AT-10 ( east side, crane bay area ) 

3" line at valve AT-4 ( west of condenser ) 

3" spoolpiece at valve AT-20 ( east side, crane bay area) 

3" line at valve AT-14 ( west of condenser ) 

3" spoolpiece downstream of valve AT-30 ( east side, crane bay area ) 

3" line at valve AT-24 ( west of condenser) 

3" spoolpiece downstream of valve AT-40 ( east side, crane bay area ) 

3" line at valve AT-34 (west of condenser) 

3" line at service water ball distributer ( above E4-A) 

3" line at valve SW-1 75 ( below E-4A outlet) 

3" line at valve SW-176 (below E-5B outlet) 

1" line at SSL-156 ( electric S/G feed pump P-2A inboard vent) 

1" line at FW-45 ( electric S/G feed pump P-2A outboard vent) 

4" line at valve SSL-76 at seal water return pump P-76 

3" line at valve SSL-A-79



Package 11L2P 12 UnitDescription Remarks ... .

Turbine Building 21'02200 

D2200 

D2200 4:U* 

D2200 

D2200,:ýý,; 

D2200.  

b2200 

D2200 ")* 

D2200 ,`'! 

02200' 

D2300 

D2300 

D2300 

D2300 

D2300 

D2300 

D2300 

D2300 

D2300 
02300 

02300 

02300

01 

01 

01 
01 •i/4: ..  

0 1* 

01 

01* 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 02

Jl It ii

P05

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21' 

Turbine Building 21' 

TurbineýBullding 39' 

Diesel Generator DG-1A, 

Diesel Generator DG-lA, 

Diesel Generator DG-1A, 

Diesel Generator DG-lA, 

Diesel Generator DG-1A, 

Diesel Generator DG-1A, 

Diesel Generator DG-1B, 

Diesel Generator DG-1B, 

Diesel Generator DG-1B, 

Diesel Generator DG-1B, 

Diesel Generator DG-1 B, 

Diesel Generator DG-1B,

3" line at check valve SiL-I t condensate pit I

P06 

P07 

P08 

Sol 

S02 

S03 

S04 

TO1 

Vol 

P01 

A01 

A02 

Mol 

P01 

S01 

S02 

A01 

A02 

Mol 

Po01 

Sol 

S02

21' elevation 

21' elevation 

21' elevation 

21' elevation 

21' elevation 

21' elevation 

21' elevation 

21' elevation 

21' elevation 

21' elevation 

21' elevation 

21' elevation

01

3" line at check valve SSL-3 ( condensate pit ) 

2" line at valves SSL-1 19 & 120 ( southeast by stairs) 

1" line at valve SSL-52 ( southeast corner on platform) 

Supply filter FL-46A 

Supply filter FL-46B 

Strainer STR-13 ( north of southwest stairs by P-62A ), 

Strainer STR-14 ( north of southwest stairs by P-62A) 

Seal water receiver TK-35 ( middle area column T8) 

Checkvalve SSL-77 ( next to tank TK-35 ) 

1" line et check valve SSL-55 ( southwest stairs.2nd platform, over handrail) 

Turbo combustion air inlet duct 

Air box inspection cover for cylinders 1 and 4 

Crankcase inspection cover for cylinders 13 and 18 

6" return line for engine jacket water 

Air intake filter ( lower 3 

Engine lube oil strainer 

Turbo combustion air Inlet duct 

Air box inspection cover for cylinders I and 4 

Crancase inspection cover for cylinders 13 and 18 

6" return line for engine jacket water 

Air intake filter ( lower 3 

Engine lube oil strainer

I (
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D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2400 

D2500 

D2500 

D2500 

D2500 

D2500 

D2500 

D2500 

D2500 

D2500

01 

01 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

03 

03 

01 

01 

01 

01 

02 

03 

03 

03 

03

II ii
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11
Auxiliary Feed Pump Room Components 

Auxiliary Feed Pump Room Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

21' Turbine Building Components 

36' Primary Auxiliary Building Components 

36' Primary Auxiliary Building Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 21' Components 

Turbine Building 36' Components 

Mechanical Penetration Room 21' Components 

Mechanical Penetration Room 21' Components 

Mechanical Penetration Room 21' Components 

Mechanical Penetration Room 21' Components

To1 

UO1 

MOl 

P01 

Sol 

S02 

T01 

T02 

T03 

U0I 

U02 

U03 

Mol 

P01 

DOI 

D02 

D03 

Vol 

D01 

D01 

D02 

D03 

D04

,udiliary chemical feed tank TK-89 

Chemical feed tank pump P-1 15 

Secondary sample sink ( near break room door) 

1.25" drain line from secondary sample sink ( near break room door) 

Strainer 59A ( southwest by ops desk) 

Strainer 58 ( southwest by ops desk ) 

Hydrazine feed tank to water treatment TK-46B ( southwest by ops desk) 

Hydrazine / morpholine tank to auxiliary boiler TK-46A ( southwest by ops desk) 

Hydrazine / morpholine tank to S/G feed TK-45 ( southwest by ops desk) 

Hydrazine / morpholine pump P-44A ( southwest by ops desk ) 

Hydrazine I morpholine pump P-44B ( southwest by ops desk ) 

Hydrazine pump P-45 ( southwest by ops desk) 

Blow down sample sink ( north hallway ) 

1" drain line from blow down sample sink ( north hallway) 

High Pressure Drain Trap TR-14 

High Pressure Drain Trap TR-19 

High Pressure Drain Trap TR-15 

Valve HPD-A-100 

High Pressure Drain Trap TR-21 

High Pressure Drain Trap TR-1 

High Pressure Drain Trap TR-3 

High Pressure Drain Trap TR-32 

High Pressure Drain Trap TR-23
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D2600 

D2600 

D2600 

D2600 

D2600 

D2600 

D2600 

D2600 

D2600 

D2700 

D2700 

D2700 

D2700 

D2700 

D2800 

D2800 

D2800 

D2800 

D2800 

D3000 

D3000 

D3000 

D3000

I ,I

- LI�il it

I
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I01 

01 

01 

01 

01 

01 

02 

02 

03 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

02

Environmental Services Laboratory Basement 

Environmental Services Laboratory Basement 

Environmental Services Laboratory Basement 

Environmental Services Laboratory Basement 

Environmental Services Laboratory Basement 

Environmental Services Laboratory Basement 

Environmental Services Laboratory 

Environmental Services Laboratory 

Environmental Services Laboratory Yard 

Administration Building 

Administration Building 

Administration Building 

Administration Building 

Administration Building 

Information Building 

Information Building 

Information Building 

Information Building 

Information Building 

Staff Building First Floor Components 

Staff Building First Floor Components 

Staff Building First Floor Components 

Staff Building Second Floor Components

D01 

D02 

D03 

D04 

D05 

D06 

DOI 

D02 

DOI 

A01 

A02 

A03 

A04 

A05 

A01 

A02 

A03 

A04 

Sol 

A01 

Sol 

S02 

A01

1.5" drain line from bathroom, (mniddle of room, overhead) 

4" drain line & trap from bathroom, (east, overhead) 

4" drain line to septic tank, (middle & west, overhead) 

4" alternate drain line, (south wall 3' above floor) 

1.5" drain line from kitchen sink, (west, overhead) 

4" drain line from kitchen, (southeast, overhead) 

1.5" drain line & trap, (under bathroom sink) 

1.5" drain line and trap, (under kitchen sink) 

4" alternate drain line, (75' from building) 

Filter mix box, ( outside administration building 

Gatehouse supply duct, (over first exit portal monitor) 

Gatehouse return duct, ( near floor next to first exit portal monitor) 

Clerical area supply duct 

Guard area supply duct, ( behind first door on left) 

HVAC unit inlet plenum 

24" x 8" return duct, ( northwest side of conference room) 

36" x 14" return duct, (corridor outside records room) 

26" x 10" return duct, (corridor # 2) 

HVAC unit outside air filter /filter compartment.  

HTP-102 supply duct ( hallway outside room 103) 

Emergency ventilation supply filter unit ( room 116) 

Emergency ventilation recirculation filter unit ( room 116 

Main lobby supply duct



( 
AN5�XNFR Page /-0

uesday, january 13,, Remaro.  
ckanA" L 2P12lI UnitDescription 1L2P345 i _ _....._,_..... . . .... _Rearks
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D3000 

D3000 

D3000 

D3000 

D3000 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100 

D3100

Au 1
tbtaT BIUlluiln in Iriru rliou ,.,uITIoUn•LZI L

03 

04 

04 

04 

04 

01 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02

D3000

- (

T

Staff Building Third Floor Components 

Staff Building Fourth Floor Components 

Staff Building Fourth Floor Components 

Staff Building Fourth Floor Components 

Staff Building Fourth Floor Components 

21' Service Building 

21' Service Building 

21' Service Building 

21' Service Building 

21' Service Building 

21' Service Building 

21' Service Building 

36' Service Building 

36' Service Building 

36' Service Building 

36' Service Building 

36' Service Building 

36' Service Building 

36' Service Building 

36' Service Building 

36' Service Building 

36' Service Building

03 A01 

A02 

A01 

A02 

A03 

Sol 

A01 

A02 

A03 

A04 

A05 

A06 

A07 

AO0 

A02 

A03 

A04 

A05 

A06 

A07 

H01 

H02 

MOl

11 _ý
S I -

I"Return air vent( body count room ) 

Return air vent (outside room 334) 

Return air vent (outside room 414 

Fan 56 ducting (room 409 ) 

Emergency vent damper for Fan 52 (room 409) 

Filter housing for Fan 52 ( room 409) 

RCP shop exhaust hood 

MOV room exhaust hood 

RCA shop exhaust hood 

RCA shop welding hood & duct 

RCA PC changing area exhaust duct 

Chemistry lab exhaust hood 

Exhaust duct ( auxiliary boiler room) 

Exhaust duct for fan FN-1 5 ( behind survey room) 

Exhaust duct and fan FN-5 (behind survey room) 

Exhaust duct FL-57 ( behind survey room ) 

Exhaust duct and fan FN-6 ( behind survey room) 

Exhaust duct for FL-53 ( behind survey room) 

Exhaust duct for 2nd floor planning office 

Exhaust plenum for FL-19B 

AC-1 B cooling & heating coils 

AC-1A heating & cooling coils 

Exhaust fan FN-9A
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Jb' Service Building !I

D3100 

D3200 

D3200 

03200 

D3200 

D3200 

D3200 

D3200 

D3200 

D3200 

D3200 

D3200 

D3200 

D9900 

D9900 

D9900 

D9900 

D9900 

D9900 

D9900 

D9900 

D9900

02 

01 

01 

01 

02 

02 

03 

04 

05 

05 

06 

06 

06 

01 

01 

102 

02 

02 

02 

02 

03 

03

- 11 I! a

36' Service Building 

21' Primary Auxiliary Building Components 

21' Primary Auxiliary Building Components 

21' Primary Auxiliary Building Components 

36' Primary Auxiliary Building Components 

36' Primary Auxiliary Building Components 

21' Service Building Components 

Gas House Components 

21' Turbine Building Components 

21' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

39' Turbine Building Components 

D1200, Main & Reheat Steam 

D1200, Main & Reheat Steam 

D1400, Main Turbine & Turbine Control 

D1400, Main Turbine & Turbine Control 

D1400, Main Turbine & Turbine Control 

D1400, Main Turbine & Turbine Control 

D1400, Main Turbine & Turbine Control 

D1800, Heater Drain & Extraction Steam 

D1800, Heater Drain & Extraction Steam

T

D3100

Sol 

P01 

Vol 

V02 

P01 

P02 

Pal 

P01 

P01 

P02 

MOl 

M02 

M03 

P01 

P02 

MOl 

M02 

M03 

Vol 

V02 

MoI 

M02

02
II

II II

Filter FL-28 and exhaust duct ( behind survey room) 

1" line at valve N-S-25 ( south hallway, overhead ) 

Pressure Regulating Valve N-P-43 ( south hallway) 

Valve N-A-66 ( High Pressure Safety Injection Room) 

3/4" line at valve N-74 ( next to tank TK-3) 

3/4" line at valve FR-0500 ( south wall ) 

1" line at valve N-78 ( outside PAB door, overhead) 

1.5' line at valve N-21 

1" line at valve H-22 ( north side) 

8" pipe at hydrogen dryer DH-6 (north side) 

Condensate collector MS-531A ( north side) 

Condensate collector MS-531B (north side) 

Condensate collector MS-531C (north side) 

Valve MS-M-255 ( D1200-04P05 ) Main steam valve house level 2 

Valve MS-79 ( D1200-04P04 ) Main steam valve house level 3 

Low Pressure Turbine LP-1 (D1400-02M01 ) 61' TB 

Low Pressure Turbine LP-2( D1400-02M03 ) 61' TB 

High Pressure Turbine ( D1400-01MO1 ) 61' TB 

Stop Valve MS-193 ( D1400-01V04 ) 61' TB, HP turbine area 

Stop Valve MS-190 ( D1400-01VOl ) 61' TB 

Extraction Heater E-16A ( D1800-02M01 ) 39' TB 

Extraction Heater E-12A ( D1800-03M01 ) 61' TB

i

r

Exhaust fan FN-22 I-
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D9900 

D9900 

D9900 

09900 

D9900 

D9900 

D9900 

D9900 

D9900 

D9900

03 

03 

03 

03 

03 

03 

03 

04 

04 

04

- di -

D1800, Heater Drain & Extraction Steam 

D1800, Heater Drain & Extraction Steam 

D1800, Heater Drain & Extraction Steam 

D1800, Heater Drain & Extraction Steam 

D1800, Heater Drain & Extraction Steam 

D1800, Heater Drain & Extraction Steam 

D1800, Heater Drain & Extraction Steam 

D2500, High Pressure Drains 

D2500, High Pressure Drains 

D2500, High Pressure Drains

* �*' *1 
.3 

73 
3�3�

Package II L2P1211 UnitDescription II L2P34511 Remarks
M03 

M04 

M05 

M06 

So1 

Vol 

V02 

D01 

D02 

D03

Extraction Heater E-14B (D1800-01M07 ) 21' TB 

Extraction Heater E-15B ( D1800-01M08 ) 21' TB 

Extraction Heater E-13A ( D1800-01M03 ) 21' TB 

Extraction Heater E-14A ( D1800-01M04 ) 21' TB 

Strainer STR-3-P62A ( D1800-01S01 ) 21' TB 

Check Valve HD-116 ( D1800-01V01 )21'TB 

Check Valve HD- 117 (D1800-01V02 ) 21' TB 

High Pressure Drain Trap TR-15 ( D2500-01D03 ) 21' TB 

High Pressure Drain Trap TR-21 (D2500-O2D01 ) 36' TB 

High Pressure Drain Trap TR-1 ( D2500-03D01 )21' Mechanical Penetration 
Room
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