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Omaha Public Power District
1623 Harney Omaha. Nebraska 68102

402/536-4000

April 28, 1983
LIC-83-109

'
|

|
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@@)NMr. W. C. Seidle, Chief
Reactor Project Branch 2 1

.IU. S. Nuclear Regulatory Commission
Region IV ~Y \'

611 Ryan Plaza Drive, Suite 1000 I b
Arlington, Texas 76011 _

. ,.

Reference: Docket No. 50-285

Dear Mr. Seidle:

Gas Sampling Evaluation Program

Your letter dated March 29, 1983 requested the District to
evaluate our present capabilities for gas sampling at the
Fort Calhoun Station. The District has completed an evalu-
ation program for the reactor coolant system gas samples and '

believe we have proven that we can obtain representative
samples for reactor coolant system gas. The District has
not completed its evaluation for sampling waste decay tanks.
The present status of this program is provided in the attach-
ment, as well as data from the reactor coolant system gas
sampling program.

Sincerely,

0$ h
W. C. Jones

j
Division Manager
Production Operations

WCJ/TLP:jmm

Attachment

cc: LeBoeuf, Lamb, Leiby & MacRae
1333 New Hampshire Avenue, N.W.
Washington, D.C. 20036

Mr. L. A. Yandell, Senior Resident
Inspector

/,8306300069 830428
PDR ADOCK 05000285
P PDR

![45.5124 Employment with Equal Opportunity
Male / Female
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Attachment

STATUS OF FORT CALHOUN STATION -

GAS SAMPLING EVALUATION PROGRAM

An evaluation of reactor coolant gas (RCG) analysis was made
on the basis of eight RCG analyses. These analyses were per-
formed in three sets at three different reactor power levels
by three different technicians. The third set includes four
analyses, the first three of which were performed by one
technician and the fourth was performed by a different tech-
nician. The results within each set are at the level of
agreement as defined by 50-285/82-21, Attachment 1, and are
summarized in Table I. A comparison of results obtained by
different technicians is expected to be made after reactor
power stabilizes and equilibrium is established.

A program for verifying representative sampling of gas decay
tanks has been developed and is partially complete. Tests
completed by April 27, 1983 include repeated sampling and
analysis from routine sample station WD-32 with varying
purge times and different technicians all from one gas decay
tank. A procedure for sampling of a gas decay tank from an
alternate sample point has been developed and a program of
repeat sampling and analysis using this procedure has been
initiated. To date, results are inconclusive, possibly due
to the extremely low activity of the only isolated gas decay
tank available. It is expected that a definitive set of re-
sults will be obtained from a gas decay tank of higher speci-
fic activity. Such an inventory is expected to be available
by May 15, 1983 and the program described to be performed on
it.

It is believed that the measurement program conducted on RCG
analysis demonstrates the procedure for gas analysis pro-
vides representative samples for counting purposes and that
the disagreements identified in the recent confirmatory
measurements program have been corrected.by the recali-
bration of the gamma isotopic counters. It is expected that
the check of gas decay tank representative sampling will
demonstrate the methods and techniques for that sampling do
provide representative samples ar:d that the disagreements
noted in the confirmatory measurements program have also
been resolved by the recalibration of the gamma isotopic

; counters.
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TABLE I )
REACTOR COOLANT GAS SAMPLING SUMMARY |

Resolution Ratio Resolution Ratio Resolution Ratio
r.e. #2/#1 r.e. #4/#3 r.e. Min / Max
4/21/83, (89% 4/22/83, (79% 4/23/83, of #5

Nuclide 0125 PWR) 1913 PWR) 1246 Thru #8*

Xe-133 558 .96 503 1.05 713 .90

Kr-85M 238 .99 232 .976 303 .91

Kr-88 163 .98 159 .99 204 .90

Xe-133M 9.1 1.32 7.9 1.04 6.9 .64

Xe-135 666 .97 587 .99 769 .91

Kr-87 139 .94 133 .99 169 .90

Xe-138 58 .93 59 .92 64 .80
,

Xe-135M 79 .96 76 1.02 90 .78

Ar-41 84 .97 76 .95 94 .87

i

;

* Reactor power increased from 91% to 92.1% during these analyses.i

.

]

I

e

D

1

4



._. - ______ __ __

|.) 0
-

'
|

.. p
; n
! R1 H-11--82 l*

| 1. OF 2
I=

e ,'

| FuRi C A t -40 0 N STATION UNfi NO. 1.m

|o REsCTOR C410i.. AN r ti ASEQU9 A t T l il l ry

i ' m
I

UAlE 4.71,1983 Sf4HPLE TfnE 20A
. ,7

SAMPLE TEMP 120 aF fiENSITY GM/ML = 98856=

C 'l

XE-133 = 7.51E-01 UCI/CC

k R-8SN = 8.ctE-02 UCI/CC l
.. p-

'

KR-88 1.24E-01 UCI/CC=
,

.

XE-133M= 1.39E-02 flCI/CC

e' 4.72E-01 UCI/CC O.XE-1V; =-

KR-87 1.0hE-01 UCI/CC=

XE-138 = 5.78E-02 UCI/CC

O N-13 3.85E-02 UCI/CC O=

-L a;.
XE-135M= 6.40E-02 UCI/CC

O o
AR-M 6.42E-02 UCI/CC=

(- z)_ _ _ _ _ _ _ _ . . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
.

TOT GAS = 1.78E+00 UCI/CC

C 9
H2 CONC. IN CC/KG = ****g ,.)~
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FC-340. ,

j9 R1 8-11-82 9'
l. OR 2

r3 7-.-

1. LI9UID DEGASSED SAriPLE
o
- .)

XE-133 CONCENTRATfue = 3.28E-01 UCI/GR

O . . , -
)

~ if . | si n

2. GAS SAMPLE

XE-133 CONCENTRATION = 6.87E-01 UCI/CCn -

-

g.

,, .);-

.

3. DEGAS FACTORS

A
- :);~

.

.56339 ... TLC.F. .61609 D.F. T li . F= .9145= =
.

O j.
4. HYDROGEN INPUTS

O O.
,

H2 STD DIVISIONS AT 1 ATTN. = 1.00
'O O

H2 SAMPLE DIVISIONS AT 1 ATTN. 1.00=

P
~ .)*
..+ - a .;

5. GAS ACTIVITY INPUTSo
a) .w

.

KR-85M = 7.87E-02 UCI/CCp.
. -)KR-88 1.13E-01 UCI/CC=

O XE-133M= 1.27E-02 UCI/CC. -)
~

.

XE-135 = 4.32E-01 UCI/CC.
G

. O
*

9.49E-0_2 UCi/CC4KR-87
'= :- a,1,

0 XE-138 = 5.29E-02 UCI/CC O
N-13 3.52E-02 UCI/CC=

XE-135M= 6.04E-02 UCI/CC;

O AR-41 9s.87E-02 uCI/Cc -=
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. * Y. n. A. .T .A. P_ T. R.I._ .P n_ .M. 7. _ _n ' _
.. .

,

- Y $''iAUTOMATIC ISOTOPE ANALYSIO.

. 4. ./ _9_1./ A_ 7_ 99 ?*
-

,- 4_ _F 0.. : C Ti .r. M.n_ a 77__ .

.
*

.

f.3.A. Q_ T. k. .C. . R M._ n. 9. 7. R.M n. A_9. d. n. n. n. r_ r_ . _1 A_ n. n. C_ _F P .~.
... .. _. .

C_.P F_ r_ .R _T I_.F_ M.n_ g ?. I .A. _Q FI_ ?.
-

. _ _
,

. ? -

; -
.

C_ i_l_n T. R. A.F. T. .k. n_ M.n ?. Y. .

*
.

.. ._

: rnnMT nnMn.?Y -

* TE.PN'ECR[ kbR LT) TO START ? - U-

_n.A. T. _P C_ A. . .M. .P I. _CM. . .A. 9 r_ n_ i _i _F r_ T. _F_D .-. _

.N b.f
r4

C
; MO: ? -

t
-.np .

.

o. _r r-

. .

.

!AU10MATICISOTOPEANALYSIS#

4. ./ _9_1./ A_ 7_ _1 _9 4_
*

.

[ CFO. Ftir Mn: 7. 1
-

.
' -,

| REACTOR COOLANT OAS ANALYSISI m er uTAL t Ann crr ;
} SPEC: FILE NO:? LABEL ? JI i ?. R.P n. A.C_

'

,
. . ._

ggSUBTRACT BGND ?N . g
i DATE SAMPLE WAS COLLECTED'

/ .
'

.
_

-.

. u. n_ . v. a. .* . .

DAY 721 -

r.
r, Y. F A.Q. 7. 1 C A ~t- - - - -

-
_ . .

TIME .0209 -.

i CAMPL_ ._L:0R WT: 71 ?CC !

I *
,

*
T. Y..P _r M._F.A..D T.M.n.

_.
.

, .A. r. n_ .A. C_ C_ .A..M..P l _F A_ _1
*

_
.

,- T. y.pe e_ r_.n. 7 ( n_ .D. I T .i T n_ c_ T.A. n.T ?. I
_ . . _ .

f
. QPrr_ f.lDTTTFM TM FTi r 7 TApr 97 _~*

_. _
..

JI!rs ..

.
.

.
-

.
-

.
-

(-
-

.

3.

.

o..r_ n_ A c_ c_ A.M.Ps_ v_ A. 1- .

-
.

. .,

: 4/21/93 231 -

f; ;
..

,. c..A.M..Ps _e r_ n_a_lN.T I N n. n A T F A. ./91./ A_ T_ _9_91_ ..
-

_ . _ _

.
c_.4.M..pe _r e_ n_ t.i _er_ T T n_ .y n.A.T_r A./91/a_1_ 9 0 a_ -.

_ ._ _ _ _

f ! _nrr_.A.y TT..M.r n_ _nA.yc. it. M. T N , ;

,
_ . _ . ,,

g ACG LIVE TIME 10,0 MIN: g
1 o cr/AR 'o.i.n.E+0A

_

- C_ A.Mpf _r u. n_ t_ : ./ M. . T

f. s- ! r u. . M. M..r _7e _e N n 1

. _

.

*
.. _ _

.~
.

ENO: CALIB: FILE 1 LAST CALIB: CHECK 4/20/93
* r. . 1_ m_ e_ r_ u. _T A L :

(., g
rr .rIs _r p.n_ ,_

AIA PK SRCH, 7-A',
> *

t- .*
.

r
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: /C - CJ A,.5 - {! |

[N , . V .71-J3 $
. -

,-
--

cEb [
-f. NO: CENTROID NET INTG, BMGD .4 ERROR FWHM*

. ! -

| 1 00:9 373202 59790 0.2 1:6 :
2 119:4 1291 37390 21.4 li? :-

3 151 0 93731 31053 0.4 1,7 : |
4 _1 4_ 9_ . A_ 9_ A. _1 A. _919A_S. 4. , A. 1 7

. j
'

. _ 3.

I 5 196:0 49001 21156 0.6 1.7 -

, -

A 23;io 2035 24272 11.1 1 9 :-.

. -

; 7 249.6 419211 14231 0.2 1:0 ::
Jg 9 292 3 405 6647 29.9 1:9 Ij -i

' | 9 304.9 9200 6964 -1.9 129 '

,j 10 329:0 259 6319 43.9 2:0 f
11 362 0 3017 5262 3.9 2:2

~
-.

; 19 von.o A77 sooA 19 3 23 I
m . .

~ >- 13 396:n TAda 9199 1.1 2:3 :-
; 14 402:3 26095 4946 0.7 2:3
' 15 409:7 2957 4769 39 23.

'

: 16 413:0 1014 5160 10.5 2:3 -

17 434 3 7290 4195 1.7 2:3 :
-

_1 A_ a. s_ s_ i .a A_ o_ o 7_ A_ _t m_ 1 4. . o _9 . a. -_ _ . .

| 19 462:7 1366 3609 6.9 2:4 !

g 20 471 9 544 3975 16.7 2:4 g.
; 21 499:1 192 4013 49.9 2:4 .. .

; 22 510:9 6017 3995 2.0 2.5 : -

: 23 526:3 10151 3290 1.3 2:5 :
: 24 546 7 279 3354 30:0 2.5 -

,s - -

| 25 607.9 4611 3231 2:3 26 :
.- 26 619:9 223 3126 36.1 26

.

.3 27 627:3 266 3093 30:2 2.6
=

-

( .

9A 477,7 477 97A7 19,$ 2f ,

.

? 29 797.7 309 2042 21.5 2:4 -

'

30 912:6 150 2095 43.9 23 .-
' : 31 834.7 4929 2166 2.0 2:3 I

j-.@ 32 945:1 1599 2146 4.9 2:2
33 962:3 359 1962 19 . '.5; 22.

I 34 970,7 216 1966 29.9 2:2 :*

35 997.9 1296 1921 5.5 2:2 ':*

36 917:1 170 1901 36.1 2.1 -:
<| 37 995.6 271 2161 25.0 2:1

~

: 39 1009:3 701 1950 9.7 2: 1 '

e_
2 39 1074:4 164 2172 40.9 2:0 ,

: 40 1114:2 165 1547 34.6 20 :
-: 41 1141:1 500 1472 11.6 2.0 :

>rj 42 1174:2 441 .1331 12.6 2:0 :
i 43 1179.7 356 1314 15.3 2.0 - '

,[g 44 1194 9 211 1300 25.1 2:0 g
I 45 1211 1 199 1252 27.5 20 M.

p :. 46 1243.9 109 1243 47.2 2.1 -

| 47 1250.7 335 1243 15.9 2.1 ::
i 49 1293 3 9297 1499 1.2 2.2 '-

I| 49 1327:0 197 1152 25.4 2.2 . )

' *i 50 1369.9 1209. 1199 5.0 23 '

51 1435:5 1096 1065 5.2 23 :
C |i, .

52 151932 377 1220- 14.1 2:3 .- L'-

~

53 1529,5 2139 1357 3.3 23
54 1625.4 101 957 44.5 24 :

C| 55 1695 2 227 1090 21.5 24 ;! )

g... . 4.g 56 1740 3 329 9e2 14.6 2,4
.

%
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gc.64 ;-.
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1 % .~2 / - 83 .

*

..

i 57 1767:9 1146 1239 5:3 2.4 .

i 59 1935.7 910 959 5.9 24 :
; 59 1950:7 114 916 39.7 2:4 ::

~

}' 60 1990:7 590 914 9.3 2:4 i -
t

.- AIA ACT: PAf r 7-ni
..

. .

. .

RC BASES j.

,

. -

. NUCLIDE UUCI/CC DECAY COHR. I-

* rurnny AggNpAurer /) RATr/ RPM) / rno nel TA-r !
. -

. -

Yr-177 4,A7R-n1 4/- 1,979-n7 -1.nn !*

.

91:0 6:97E-01 35,00 37319:97 0.9 A9 ~~

r ,..
~.
'

g KR- 05M 7i A7r-^9 */- 7. Tor-^4 1 ^9

149:" 7 A7r-^9 74 i00 9369.99 0:4 -1,5 h_;
'

-.
. -

: KR-09 1: 179-^1 */- 4:04r-^4 1>07
'

,i 196: 1 1: 13E-01 35,00 4909:02 0:6 0:0 '

' .
e -

i XE 133M 1:??r-^9 */- 1 dor-^7 1 00 .(.
929.9 1.97r-no 14.nn oni,s1 11,0 -0,9 e.

r <
- .

.

! ve-17s 4,79r-n1 4/- 4,4or-na 1,oo :-
t~ j 249,6 4.32E-01 92:00 41920.02 0:2 -0:0 :-

.
;

[g KR- 87 9.49E-02 +/- 6:9?E-04 1>17 ,

403:0 9.409-^9 "A:^^ 9460:^9 A 7 0.7 '
.

r. -

. -

| vr-17n s,oor-no 4/- o,nsr-na o,03 ..
r j. 434.4 5: 90r-^9 4A: 00 729:03 137 Oil

~

:..

1
-

N-13 3:52E-02 +/- 6:90E-04 3:30 I

r! 511:n 7 "Or-^9 193.00 601 77 9,0 0.9
~

; .--,

XE-135M 6: Adr-^9 4 '- 7 67F-^4 9.12 !

r [. 527 0 6:04E-02 00:00 1015:03 13 0,7 :
.\

,

igAR-41 5:97E-02 +/- 6i99E-04 1:12 M
*

.!P!1997,A s,n7r-no o o , n. n. c. on_ : n. _z 1o no-- - - - -
,

4
..

t. UNIDENTIFIED PHOTOPEAKS -

.

{t
-

'

ENERGY RATE (CPM) % ERR : )
..
-.

i

119,65 129:14 21 4 !.

I' ! 165.95 541.05 4.0 i-
~

292 54 40:55 29.9 I
*

I 305:04 920:05 1.0 :
C. ~329 15 25.94 43.9 Ii

'

[g 362:15 301:75 3.9
N}390i25 97i34 12,3

f ,: '

396 04 394,04 3.1 i

; 409 75 295.75 39 :
3 413 04 101:44 10 5 :

C ! 455:45 62.25 14.2 ;7
* 462.75 136,64 6.9 :
!. -
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471 A_4 9. 4. 4. a. 1_4 : 7 s
**

. .

A. O. Q. 1 4 _1 A_ 9 9_ A. Q. , A. _ -

944 79 97.04 7A A .*-

OE N 45I:i4 . 2:3 < -

~

i
.

A 1 4. , O. M. 9. 9. 7_ 4 7_ 4 , 1 ' , .-.
. ., ,

A_ _9 7. , 7_ 9_ 94_,44 7_ A. , 9 ,
,

..
_ -

,

47.7 79 4_ 7_ : 9 9_ _1 9 : 9 .
. - _ _-

7.A7. 79 7 A. A_ 4 9_1 M_
'

'I
*
, _

. A_1_9 A_ M_ 19 A. a. 47_ O. !*

_ .

N_ l_ d. 7. M_ d. N_9. : N_ d. 9. : A._ .
i

.

A_ d. M_ 1 M 1 9. A_ , 4_ 4 4. A_ .I
> .

,

A 4 9. : 7 9 7_9_ : A A. _1 A_ 7 .
. -

. A 7. A. : 7. M_ 9 _1 4_ 4 90. A_ :*
- _ _

5 A_ 4 7. i _ M. _1 9 A_ e _ 4 9_ M_ '.* A
_

4
> .

.F
Q 17. : _19_ _1 7 . A. 4 T_ A_ i _1

-
.. .

.:

o. A_ M_ : A_ M_ 97. 14 o_ M_ n. .
*,

_ ..
*

I. 1 A. A. 9. 7_ 9_ 7. A. 14 Q.7.. .,

1 A. v. a. M_ M_ _1 A_ 7_ 4 4. A. . o.
-

..

.r 1 .1._1 4. 1_ 9_ 14_ i _ a. 7_4. A_
-

.
.

M
.

. ; 1141 25 50.75 1136 :
'

i 1174 35 44 15 12 6
*

.

. 4g 1 .1 7. 9. : A_ M_ 7_ 9_ : 4_ 9_ _1 M_ 7_ ~4
1195:05 21:14 25,1* . . . .

W- !
'

: 191_1 , 9 M_ _1 A_ . o. a. _9 7. M_ ~,
___ _ .

1244:05 10:04 47:2 -
r '*

_1 9 9_ A_ A_ M_ 7_ 7_ M_ M_ _1 M_ e _A_
.

.

l' e
~

1327:15 19 74 25:4.

: 1369.95 120 94 50 :
_1 4 7_ 9_ . 4_ 9_ _1 A A_ a _ 4 M_ i _ !'

. -
4 9

.

< ,

1519:45 37:75 14 1.

_1 9_ _9 0. s . M_ 9_17_ e . A. 7 7_ .~
* 7

_
C.

*

_1 4_ _9 M_ : A_ M_ 1 A. : 14 A. 4. : M.
*

. . ..

**

_1 4_ A_ M_ i 4. 4 _9 _9 : 7. 4 _91 : M_. _

.?y 1. 7. d. A. A M_ 7. 9. O. M. 1 4. ' M 6'. .

''
_17. 4_4 o r.J 1 _1 4. 4_ 4 9. : 7. 6

_ _ -.
*

1 A_ *I A_ 2 A. M_ Q 1 . A. M. M_ A_
*

_ _ ... ..

1 A. M. A. : 7. M_ _1 _1 e.
44 T_A_s7

**

. .

} 1. A A_ A. : 7 9 M C. OM. A: 3 *
. .

*e
* *

*e
*.

. *

J .-f-
,-.

9
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f * 2
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: *v NATA PTQl . PRM, 7-p' $
. -

'l>N |NAUTOMATIC ISOTOPE ANALYSIS -

4/21/93 239 :~

: SEg rT r un. 79 :
. .

. .

RC LIGtrn AMAIYQTC? A MI U T AI ? /.nn Car ? AAMMA TQnTOPTP :
: SPEC FILE NO ? LABEL ?
:'?RC LIO 1

,

: SL8BTRACT BGND ?N :,
; DATE SAMPIV MAQ rnfLECTED :

.-
.

,- M.n. , 7. a.
-

. .

!yDAY ?21 [l
~ v v. r. A..R. 7.10. A_7 ._. _

[ TIME?O209
SAMPLE VOL OR WTi ?1 ?CC :-

*
''Typr wrADING

c . -

. RP 1 TO CAMP 1r A1 .-
TYPE CCR2 (OR LT.) TO START ? -

: cper. uRITTru Tu rTr r in TApr 97 ::
. .-
. -

...

.-.

.-
-

r. ;- s,
. ..
. -

~

-W g}.

k RC LIG SAMP8r#

.'
*1

a /91/ A3 250 :-

-

', 4 ..-
SAMPLE COUNTING DATF 4/91/93 239 :

; SAMPLE COLLECTION DATE 4/21/93 209 .

. DECAY TIME O DAYS 30 MIN.< *

.: ACG, LIVE TIME 10.0 MIN: :
9 AMPLE VOL /WT 1,00E+00 CC/GR --

s .

I FWNM FILE NO 1 .--

fp . . F 8_ bi 9M A
'

,

r ,,'ATA ov. coru, 7-A'
. .

.

NO: CENTROID NET INTGi PKGD % ERROR FWNM I.

.

.

.
,

r |' 1 64.0 1043 55345 32.0 1.5 :
.

2 90 9 169564 59492 03 1.6 :*

[ 3 99 0 1271 50620 25.2 1.7 :
r! 4 105.0 1943 51564 17 6 1.7 :

5 119.4 1529 45370 19 9 17 :'
t

4 136 5 5917 45460 53 1.7 :I;
: 7 151 0 36037 40500 09 1i7 T<*

p 9~ 165 9 4134 37746 6i9 17 '

1

9 196.1 20194 42972 1.6 1.7 b. 4

I. |; 10 220:4 1939 35137 13.9 10 '.
11 227.7 925 36750 33.0 19 :-

12 234.4 1475 36199 19.4 1.8 :',' ,

T'13 249 7 204365 37092 0.3 1.9 ::

14 293 6 1239 27655 19.2 1i9 : I
1.
|

-- .(s l

'- 6[
.

.



- !< [- /_ / h 3I
' . , - Y-A/-[f.3 ||f-

..

. .

r ..

: 15 9AA 7 9771 97dA4 A.7 1,9 cpr |
-

.

. 16 304:9 3112 26730 7.6 li?
| 17 364:3 12435 23240 2.0 2:2 C
: 19 402 6 11370 19456 2.0 2:3 :

19 409:0 5406 17019 3.7 2:3 2

20 417:6 1902 19739 10.4 2:3 .!*

'
.{! 21 433:9 3533 19190 5.9 2:3

,- _9 _9 4. A_ _7 : n_ _i n_ n. o. ?. 17. n. a. n_ _1 , 7_ _9 : a. ;
. ,

, y- _9 a. s_ _o _i : n_ _1 _1 o. n_ _9_1 o. n_ s_ 17.,7 _9 9
.:.- 9_ 7_ s_ i n. o. A_ ? 2_ A_1_ _i n_ o. s_ A_ n. . n. 9_ i _s_

'-

_ -
I.

_ i_ i
-

9_ 9_ s_ o o. , o. 4. _1 A_ _? n_ in_n.n_7 n. 7 9 , s_ '

_9 A_ s_ a. n , s 9141_ _1 7_ _9 7_ s_ 7 .9 o s. .-- __ _n.,

; 27 546 9 9349 14394 2.3 2.5
,

_o n_ s_ A_ o. , 9 s_ n_ x_ _1 4. .t o. A_ _9 o. , 1 9 ,4 .-.
-

! 29- 595:3~ 2941 13465 61 2:6 :
30 606:4 4495 14945 4,1 26 ;

.

? 31 621.7 3613 13192 429 2:6 :
I 32 629:9 3064 13220 5.6 2:6 ~.

'

~

33 637:1 736 13244 22.4 2:6 :
; 34 650:1 610 12963 26.7 26 -

35 657 0 1957 12636 9.4 2:6 }
' *

,

. . fH 36 661:4 3392 12449 5.0 2:6 g1i37 667:9 17416 12123 1.2 2:6.

: 39 677 4 2123 10511 7.2 225 :
;- 39 707:1 1067 9715 13.4 2.5 :
! 40 729 0 1499 9474 9.6 2.5 .

#
: 41 766 0 1722 9994 9.1 24 :

42 77226 10575 7992 1.5 2:4 '.*

t
: 43 795:9 1390 7753 94 2:3 -

44 911 7 977 7702 13 1 2:3 :*

; 45 935 5 3773 7292 3:6 23 4 :
j 46 947:0 17956 6452 10 22 ;

r.
47 As7: 1 1095 7067 11.4 2:2 :*

fy 49 972:4 2463 6917 52 22 g
'. ; 49 994 0 11495 5950 1.3 2:2 .

; 50 997.9 4334 5441 2.9 2:2 ;

; 51 947:6 1195 5367 9.2 2:1 ;

e 52 954.6 2000 5396 57 21 ;
r

.- 53 974:3 991 5460 11 0 2:1
_

54 1009,6 9530 5380 1: 4 9: 1 --

! 55 1031,9 1519 4719 69 21
# : 56 1039.9 1997 4657 54 2:1 !

: 57 1052.0 334 4324 29 4 20 :
.

59 1072.5 2257 4752 4.9 2:0 :
I ;: 59 1101:4 559 4660 17.9 2:0 !

.,h. j60 1123.6 669 4241 14 3 2.0
61 1131.2 3961 4373 2.9 2:0 .

r 62 1136.6 1904 4496 Sie 20 .'
-

63 1147:2 270 4216 34.6 20 :*

64 1195.6 335 3962 27.1 2.0 :I;
I 65 1210.9 230 3950 39.7 2.0 2 '

*
; 66 1236 3 235 3695 37 2 21
3 67 1249,2 992 3591 9,1 2.1 .

I- { 69 1260 3 5131 3339 2.1 2:1 : '

.i 69 1293:4 3001 3424 3.3 2.2 :
i 70 1369.6 3119 2393 2.9 2.3 -

I) $ 71 1399.6 550 2260 12.9 23 ~. I '

.

h 72 1435.6 13974 2617 1.0 23 g..

,)s _

4 -
*=

_

,



br [ //Q ~
.

. -

h - 1.I- [r3 -

~
*' "
.

_
~.

gf: [ -: 77 1447.o vio 9471 99,4 9.7
'

~74 1457:4 1416 2164 5,4 2:3 -

15 1519:2 170 1960 37.6 2:3 :'

76 1529,6 991 2010 7.9 2:3(p'
b.4l. 77 1613:6 455 1707 13.7 24

79 1655:1 179 1351 30 2 2:4
'*

: 79 1677 9 1361 1552 4.9 2:4
'

90 1695:3 111 1312 47 1 2:4 -

,

- 91 1706:3 703 1307 9.2 2:4 :
- 92 1731:5 470 1270 11.7 24 '

93 1741:1 302 1339 19.1 2:4 :
'

94 1767:9 320 1246 16.6 24 ::
95 1791 0 930 1274 63 2:4 :,

96 1906.5 517 1153 10,3 2:4 :
97 1935 9 3243 1343 2:4 24 ?

Q 99 1991.1 291 1091 17.6 24
.

99 1999:1 177 1191 29.5 25
* ~

90 1920:9 137 1563 41.7 39
',~ AIA ACT CALC 7-D -

.

,

.

RC IODINES
.

-

.

NUCLIDE 9 ML VIAL DECAY CORR.
'

-.

EMPRRY A Di fMD AMrr ( Y ) RATE / CPM) % ERR DELTA-E.

. -

*r 'I 131 2:39E-02 +/- 4:67E-04 1:00 :
364 5 2:39E-02 92:00 1243,02 2:0 0,2g g.

; I-132 6 91E-02 +/- 3:90E-03 1,19 -

.

.- 954.6 6.91E-02 16.70 200:03 5:6 0:0

: I-133 1:10E-01 +/- 7 37E-04 1:02 2
'

999.0 1:10E-01 99:00 4162.04 0.7 0:0 -

t
~ 075 5 4:40 !

~

. -

I-134 1: 94r-^1 +/- 1 63E-03 1:60 !
; 994.1 1:24E-01 66.00 1149 03 1,7 ^:1 .:

- ..
* ,*

N|QI-135 9: A79-^9 4/- 2 0Ar-^7 1.06
P194^i5 9.97c-^7 74,90 513:14 9:1 ^:1

r ..
e -

; REG GUIDE 1:21 ~

. .

I. ,
.

: XE-133 3:29E-01 +/- liO1E-03 1,00 :
: 91 0 3 29E-^1 79.00 16950,01 07 A 1

~

i

i
.0

( t. CO-57 1:07E-03 +/- 2:14E-04 1 00 -*
-

| 121.9 lio7E-03 97:00 152.77 19 9 2,3
.

i .-
I> MO-99 ***NOT IDENTIFIrn*** 1,00 .

-
,

.

140.5 (< 5.59E-05) 360.01 g
f. CE-141 ***NOT IDENTIFIED *** 1:00

'

-

: 1
'

| 145.4 (< 4:59E-04) 49,00
-

,

t
C ' 9N-117M***NOT IDENTIFIED *** 1.00 :

I .!g- 159 4 (< 2:34E-04) 97.00 i
,

.
1(' : : -

1
-

.



; f(C 4./ Q__ ._ .:<. . . .

.lu +'-x - 63 n!
>

. 4pt :

.
~

\
1.

: Ivr-17s 2n dar-ni +/- A.19r-Ad 1:05

}': 249.6 2:44E-01 92.00 20430 01 03 -Os t

$CR-51 ***NOT IDENTIFIED *** 1:00 : '

320.1 (< 3:33E-03) 9: AA '

. .

: T -171 MAenn prAg MIggINO 1,00 ;

; 364.5* 0.00E+00 92 00 0.05 --- 02 .-

IN N)I-133 MAJOR PEAK MISSING 1:02-

: 529.9* 0:nnr+nn Ao 00 0.05 --- 0:0
_

-

. -

. -

! pA-idn ***unT Tnrurreren*** 1:00 .'

: 537:3 (< 1 179-^75- 74 00 )
. . ..

! REG GUIDE 1:21 5-.
..
*

: RU-103 ***NOT TneurreIEp*** 1,00 -

: 497.1 (< 3 79E-04) 90.00 :
:., .

. .

.fyCS-137 1:21r-no 4/- M i9or-AA 1: 00 'y
; 661.6 1.91r-^9 AA i00 339:23 SiO 0.9
. .

[ZR-95 ***NOT IDENTIFIED *** 1 00
*

: 756.7 (< 7:37E-04) 54.60 ;
o . .

. -

; NP-95 6:43E-03 +/- 5:20E-04 1:00 :
a 765 0 6: 43E-03 99 00 72: 09 A ni -Oil -

.' .-
*(

.

-

t CS 134 6 179-^7 +/- 5 77F-64 1 00 .-
'

795.9 6:13E-03 99.00 139,03 9.3 0:0
, .

.

.- ,
. .-

-|HCO-50 3 93E-03 +/- 5:15E-04 1:00-
.

t 910 6 3: 077-^7 00: 00 97.74 13.1 -1,0
.-

: s .-

j MN--54 1 55E-02 +/- 5:59E-04 1:00 ~!

_| 034.0 1 55E-02 100.00 377 34 36 -0 6 i
f g

.-.-t

i CS-136 ***NOT IDENTIFTrn*** 1,00 :
,

* 1040 1 f. < 5.79F-64) A0 50 :
i y ..

. .

; FE-59 5 50E-03 +/- 9.90E-04 1 00 !
! 1099.3 5.50E-03 56.50 55.94 17,9 -2 1 *

f5 -

> -

JgZN-65 **tNOT IDENTIFIED *** 1 00 *

i 1115.4 (< 9 53E-04) 49.00 $
r; ; .,

. .

i REG OUIDE 1:21
* *

f ., CD-60 ***NOT IDENTIFIEDt** 1:00 {t
: 1173,9 < d>9?E-04 100.00 :

(4I LA-140 ***NOT IDENTI.rIED*** 1:00

.

'

3 1596.2 < 4:02E-04 96 50
.

j .

I ; 9D-124 ***NOT IDENTIFIED *tt 1:00 !'-

i{g 1691.0 < e805E-04 45,70 j,,
( %.4

-

..
Q



: Mc -Lo Q. :
,. ,

N Y-21- 53. - . . .

~! 9Il !
..

4 cc-17n 1 75E-01 4/- o.nar-nv o.14 -:
: 1009:4 1.75E-01 53:^0 953.03 1.6 -1 1 .:
$ !f8'
: UNInrwirrren punTnorArc
. -

. -

: ENER9Y RATE (CPM) % ERR :

64 05 104:34 32 0 l'

. -

99.15 127:14 25 2 -.
.

105:25 194:34 17:6 ::- .
i 136.64 591.75 53 . _ -
| 151:14 3603 04 0.9 -

~

165 94 413:44 6.9
'. .-

196 25 2019:05 1.6 :-

sqIi{p 220:54 193.94 13:9
.' 227 94 92:55 33:0 -

,

? 234:54 147:54 19.4 :
; 293 94 123 94 19.2 :
} 299.95- 277 14 9.7 :
; 305:15 311:24 7:6 :
,

402.65 1137 05 20 :
1 409:04 540.65 3.7 :
{ 417:64 190.24 10.4 :

'

i 433.95 353 34 5.9

t e - 1:3
. .-

I 462.94 1909:05 -
-

i-- 510.95 6236.04 0.5 -

. . .g 521.95 119 94 17:7
,,,

540:55 214:14 7.9.

r1
'546:95 934.05 2:3-

: 569:25 59.65 29 0 !
595 35 294.14 61 :,

#. I 606:45 449 54 41 :
: 621,75 361 34 4:9 :

629.95 306:44 5.6 :
'

: 637:15 73.64 22.4 : '

: 650:15 61:05 26.7 :
I. i 657 05 195.74 9:4 - :

: 667.95 1741.05 1:2 : '

677 45 212:34 72,,g g
707:15 106.75 13 4, .

# ':: 729 05 149.94 96 4

; 772.65 1057.05 1.5 ;

947 05 1795 05 10- .~ .'(A! 957 15 109:55 11.4 : 5'

972 45 246:34 5.2 ' . -+

} 997.95 433 44 2.9 ::
r. .-

; 947.65 119:55 92 .: :
i 974 35 99.14 11.0 -

( $, 1031.95 151.94 69 ::
-

1039.05 199.74 54 :- )+

,g 1052.95 33.45 29.4 0*

h.'4
.

4 1072.65 225.74 4.9
ri 1123.75 66.95 14 1 -jl

|

i 1131.35 396,14 2.9 : |

| 1136.75 190.44 Sie :: ,

i 1147.35 27.04 34.6 :C)'
# 1195.75 33:55 27 1 :

*
4 .

'f '

q cc;



'

!.. pc.1/p ,p j.

fN...., M-2 / - Q |N
.

, ....
.

Nf ~

f 1210.95 23:04 39:7
i 1236 45 23:54 37 2 :
i 1248,35 99:25 91 :

1293 55 300 14 3:3 :
' i 1369,75 311:94 2:9 :

1399 75 55,05 12:9 :
1435 75 1397 05 10 -

-5

1444 05 31: 44 99.6 -
.

-
.

1457 55 141.64 5:4 :-

jg 1519:45 17:04 37.6 ig. , '1529 05 99.14 7:9 -
.

| 1613:05 45:55 13:7 I
: 1655:35 17:04 30 2 !
-| 1679.05 136 14 49 :
: 1695 55 11:14 47:1 !~
: 1706:55 70 35 92 :
: 1731.95 47 05 11.7 :
: 1741:44 30:24 19 1 :
: 1769:25 32:05 16 6 .

'. ; 1791 35 93:94 6:3 :
i 1906.95 51.75 10.3 -'

[g 1936i15 324,34 24 ~

|| .
1 1991:15 29 14 17 6

' :-o

| 1999 15 17.75 29:5
: 1920,94 13.74 41.7 :--,

.+
g-

*.

..--.

.

* .*
4 ,*
k .

,i , . -r .

.' .*

.f
:

,.
# ,.
. 6

. #

.e s.
.- .

4
. *

$ -

e *

4 '"
s

*
0

y
9 *

. .

Y *

r; .

. .

. .

1
-

rt .

e
. .

-

|W 111. . .
r. u. .3

9 *

-

( ,t.
-

*
9

*
,

9
.

f -

C, .

G *
*9
*

.
S

r. . .
.

*I E

ng :
-
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.m-

.=y:- e nX.

CHP-4.52-2
F C -- 3 4. o

R I. 8-14-82
.l ,

1 OF ~'e

, .

'

FORT C ALH 0liri STATION UNIT NO. t
REACTUR COOLANT GsSE005 ACTIVITY

9 9. .
DATE 4,21,1983 SAMPLE TIME 320

~

.)
..

SAMPLE TEMP 120 oF DEN 9 t h GM/hL = .98856
-

=

XE-133 = 7.17E-01 LICT/CC 9
''

3..KR-85h = 8.49E-02 UCI/CC

KR-88 i.22E-0L UCi/CC=

"
. XE-133M= t.84E-02 UCI/CC 9
YE-135 = 4.56E-01 UCI/CC

,

KP-87 9.82E- 2 UCI/CC=

O XE-138 = 5.39E-02 UCI/CC C
. u ; J ., .

N-13 3.45E-02 UCI/CC=

XE-135M= 6.33E-02 UCI/CC
e

6.25E-02 UCI/CC OAR-41 =

, - . - - - - . - . - - - - . - - - - . - - - - - - - . - - - - . - - - - - - . - - - - .

TOT GAS = 1.71E+00 UCI/CC 9
1

e

t.'' g.

.L H2 CONC. IN CC/VG = ****
q.

~n
# ( |

c
Q*

O O
-

|}.'

a-
2. .,

R
}>

9 0
.

m j
. ~ , - s, h4I # *

g_3 6J+4 , , . , z .. . _..~.'.-s,._'_h . % t) k w #
,

. ,.s
. , , .. .

I, * {{. .e ,. . . > of . ~ . 4,,'''^ * * ' ** ! .| * - / \> { NI DW W.*?? * V '. Y %* >*-
| Ji u . )s



, - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ . . . . . . . _ _ _ _ , . -, _ . _ . . _ _ .. .__ , , _ . ,
-

'7 Q. .

. ,

* *

.*'L
,,

,3 .,

C M P - a . '"i 2 -3 J
FC- ?!4 |}

*

Ri 8-11-82
w~

t Oc 2 q

... 1 LIGUID DEGAS 4ED SAMPL.6
.~,~

- '

9 XE-133 CONCENTRATION = 3.78E-01 UCI/GR 9
'

. ,

e.

r.)-

2. GAS SAMPLE '4
n

XE-133 CdNCENTPATION = 5.51E-01 UCI/CC
m
s-

2- 3 . DEGAS FACTORS l
,.

'
C.F. = . 7680 9.61609 U.F. 3A 731 t6 T.D.F.= =

| 0 q
4. HYDROGEN INPUTS

O ~ 9
H2 STD DIVISIONS AT 1 ATTN. = 1.00

m

..)._ H2 SAMPLE DIVISIONS AT 1 ATTN. = 1.00
s

-).,J
&

5. GAS ACTIVITY INPUTS
,

- 9
KR-85M = 6.52E-02 UCI/CC

" KR-88 9,314E-02 UCI/CC 3=

XE-133M= 1.41E-02 UCI/CC
p.

..
v

tXE-135 = 3. 50E-01- UCI/CC q , ',,

-
' KR-87 7.54E-02 UCI/CC= ~

,

XE-138 = 4.14E-02 UCI/CC

N-13 = 2.65E-02 UCI/CC
n

1 XE-135M= 4.86E-02 UCI/CC ' -)

AR-41 = 4.80E-02 UCI/CC
9 -- , . . O,

. '.. .
.-n

~

>a.
;,.

' ~ -
.p.e,

^

. ,p .:aN,; t s. c $- 6f ' *,. 4-
.

. % D.M y$ h.', NIy-aj43. qq qq1,yyf a p;V,y(.,k<* - d IT * b[ , h k'/ ? fp f} i/^

- pf. ;c,, . ; 3 g(!*.f @; As ; . t. N.,# c p ;,.
,

' r= $ i. q{ ..

- e. ; ; c' "
,

, > * f O,Eyt+ sy'gu ;{$Y % *:g *1_j*1,.Qc'. .

_



- . . . . , 7 -. . ~ .-.. - _ , . . ... . _

D gc-GAS i-

.

. . .

h |"
m .,

h
a '_ ! 3

.. .. * .o_' .9 7 ner e*< q .e . n. . ,*

A. ._! ) f_* M A T. _? <'' _ c .~ T. r p r. . _ .
r., c_yq.'' * 3. . .A. ;

i
,

. . _ . . .

_. . _ _ . q 2 _771, ro, ,

_ .

'3 ';. 9 : *LE :NO: 71

*

1 n. l A. f' T. O R P_ n n_ ! .A. .M. T. M. A. O_ A. . M. .A. .I v. C_ .T. G ?. s_ P. P t.f .? A. t_ ? A_ a n. C P P_. . . . . .

c -M'*f'. CT1 C Nn.? f A nF! ? ..

, :;' r ._ n. q q
. , .m

"
. .Y , ?*

~ .s v n.- c.m, .u r. e c u A.c. r. ni , e r T. e na
. . .. _

m
. ' f) . ?1 )

. .3 v . p . 3. ,

- .. .p 4 .n.) g g <y p y
- . .. -

_3?TPc .i $

'. P. O !.. __ t.!n.! !_! .D. f, ! T 7*
?. P. P.

' '
.

r v ru. . t.J. c A. . _n T. N. n..

C. ' ' 1 A. Q_ C A. . M. . P. t p o r_* r. \. 9,,
,,

. . . .

! ) i~ '~. P Q.1 ( f_' O. f . T. T T. O_ C T. .A. R. T ?. ,-. . . . _ . .

_a. c_ c u. . p r. T. f. r.u. T M. e T t_ c. 14_ T. 4. p e.
.

g
,

.. . _. - . ..,,
.

,

Q

O PC f3A9 9 AMPLE 2
a/21/93 342

m '

t_! A. .M. P I_ T_- r_* n_ t_! M. T. T .M. n_ _D A..T. F 4. ./ _91./ A_ *! 7_ 7_ _1. . _ _

JAMPLC COLLECTION DATE 4/21/93 32^ "'
, o.. P A. v. T. T M. _r n. _n A. v. e_ 11 M. .T M. :. . . __ .

'_'
'00: LIVE TIME 10:0 "IM: ):

9 A M P L E V O L : /t.! T , 1,coE+oo cc/gp
' * f,.f f.4. .M. C .T. i _c. M. . n_ . 1-

. _ ..,

1 ENG: CALIB: FILE 1 LA9T CALID: CHECK 4/20/03 7
1_ V 7 CT!_W H. . n... . 7 s r. f.' t.) T .A. .f. ._ .

.A _f .A. on C_ R. P. . M. . 7_ A. /. ..- .

,
*

Mn P_ C M. T. R.n_ .T. _rt N. .r. T. .T .M. T. M. . _A K.n_ .D. .'/ F.Q. .R. n. Q. f f f.l l..M.. . . . . . . . . . .

O. 1 o_ n. . n_ -S o. o. 7 1 A a. A. n. s o. n. : o 1 A
-

_ A.

s - 1 _1 o. i _n _14.7.7 _S o. A n. 7_ f. f . 7 _1 : 7 < ,,9
_ . 3 .,

7_ _1 9 9. , n. A_ s_ _? 9 A_7. A_ A 9_ 7 4 _1 , 7
_ _

O 4 151 0 77830 24305 0.5 17 O
s_ _$ 4_ s_ . o. A _S T o n. s_ _t s_ 7_3.7_ _1 , 7 -

. _

A. _t o. A_ 1. a. n. s_ _o n_ _1 A_ 7 _9 9 n. , 7 1,7
.

,'
_ 7 233 1 2266 19422 9.m 1.n ]

n o a. o. . A_ 7_ 7_ e. a. _,n. _1 /_. 7_ s_ s_ n. 2 1 n_.

<> 2_ n. s. n_ A_ 7. 9 n. s_ _ v_ s. 9. . n. 1>o
. . .

3 10 357:0 519 4103 10.2 2:1 1
6 9

_1 1_ 7 4__9 _1 S_ a. o. A . 4.049 4. 1 _ i _.. _

12 371 0 200 3919 44.3 2:2
.e_go. 4. 2 7. 6 14_._9 9. 3 O7 '

<;
.1 7_ vo. n _9. ,

-

_

, ~ 2920 - 4126 3,6- 23 a .. . .396ilE 14 -

. .. na ;- ,'- . ,, , .
E- k. #. j,. k ie, #

#

.. s ,'- e,r. ,- [, . , i , 3-,..- - ..

.

#, s jf
.,

u,;
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9 FOPT CALHOUN STATION UNIT NO. 1 O
,;, REACTOR COOLANT GASEOUS ACTIVITY ,j ., ,,

n 3
&

04TE 4,22,1983 SAMPLE TIME 1913

'T' SAMPLE TEMP 120 oF DENSITY GM/ML = .98856 9=

.'. XE- 133 = 7.60E-01 UCI/CC 9

KR-85M = 9.92E-u2 UCI/CC
7 . 7

KR-88 1.41E-01 UCI/CC=
.p s.

XE-133H= 1.43E-02 OCI/CC 9
'

XE-135 = 4.85E-01 UCI/CC
O 9

KR-87 1.luE-01 UCI/CC=

'' XE-138 = 5.54E-02 UCI/CC Q
N-13 = 2.98E-02 UCI/CC

'

9
XE-135M= 5.96E-02 UCI/CC

i.
^ AR-41 = 6.57E-02 UCI/CC 3

- - - - - - - . - - - - - - - - - - . - - - - - - . - - - - - . - - - - - - - - - . - - - - - - -

^ TOT GAS = 1.82E+00 UCI/CC ]

,7 -)
H2 CONC. IN CC/KG = ****

n .)''.
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CMP-4,52-3 i
iC-340. , , , .

~'

P :t 8-11-H?
''

] OF 2 ')

0 1 LIQUID DEGASSED SAMPLE }
O XE-133 CONCENTRATION = 4.22E-01 UCI/GR .]

Q
?. GAS SAMPLE

| . -

N. .
'D .

XE-133 CONCENTRATION = 5.4SE-01 UCI/CC

O G..,
.

%

! 3. DEGAS FACTORS "'

'')
~'

g

O C.F. .61609 D.F. . I+ 4 4 I+ 6 T.D.F. .7214 .)= = =
,

.
. . .. o '

3,
_

n ' '

4 HYDROGEN INPUTS --
.

)
H2 STD DIVISIONS AT 1 ATTN. = 1.00 s

O H2 SAMPLE DIVISIONS AT 1 ATTN. 1.00 - )=
,

'
,

%

n g
, , ., , 5 . GAS ACTIVITY INPUTS ..

4a .
.

_
In -

! KR-85M = 7.16E-02 UCI/CC
.( -

O KR-88 1.02E-01 UCI/CC
. Q

=

XE-133M= 1.03E-02 UCI/CC '-'
,

O
. O

'

XE-135 = 3.50E-01 UCI/CC
. N

O KR-87 8.25E-02 UCI/CC=
.,.. '')

.u -

~; " ' 'XE-138 = 4.00E-02 UCI/CC
.

s

O
,

' ')'. '

N-13 2.15E-02 UCI/CC .

=
5's m ,

O XE-135M= 4. 30E-02. UCI/CC-( - 2)
^

, J,
'

Qs.
.

- > ~

|
. , . . n v, , ,.<. . ,, . . .. - -

A R-41 . = 4.-74E. .02,1 UCT/CC: .p. . ~ ':65|m&:5:w., |.[ye aWr ;, .,:. .
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$.O : I LE .*lC : 71
m
- O. _k. A. l ". n T. ' r_ n_ n_ i. .A..N. T. C_ A Q_ A..N..A.t Y. Q_ T C_ * s F_F_ i.! _T A. _l ._. A f..t GCP*

. . . . . _ . - . .
.

auct . Cri e nn.? A n ri ?

- . . _ n_ A. q
._

,
n

m_ m_ r. n..A r_ T. .n. n_ .u. n. ? n. 7 i,
. . .

.D.A. T. C C_ .A. M. P.!.L. 1. l .A. Q. r. n f_ _f C. P_ T. r _n i-- . _ . . _

C' .M. n_ . ?n l.

g, n .w oon |
4

"._ .m. . 7 4. o n y
n . -

3
_ TiyE P1913 >

2 AMPLE t.10L:OR WT- ?1 YCC
T. v. p r. u. c.A. _n .i. n. . n_ ._

,
- RC GAS i

TYPE CCR2 (OP LT.) TO START ?
_.en. i.m r T y r n:p-

. . . . . . . . _ . . .r. .n. . r !.e. a. T. A. p -- o_ n_p_ . .
..

.. -

n
C-

g
Ji

>

n RC OA9 '

-

.1./ o .o .i n_ , _t o. _r n. |_

C SAMPLE COUNTING DATE 4/22/93 1020 3'
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C ACO. LIVE TIME 10.0 MIN: )

S AMPLE t.'CL : /!!T : 1:00E+00 CC/GR
FWHM . RILE Ng, 1
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.. . .

a. .l.' .A. o.k. . , t< P_ M. .. 7. _ .A. '. ... .

3.,
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_ . _ . _. . .

C' 1 o_ n. 7 7 1 7. n. _1 A_ s_ n_ 1_ s_ s_ n. 9_ 1 /_. T). _ , _
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4

_ .

. . .
,

9 o a. o. : s_ 7_4. 9._7_ o. 1 t _o _o m_ A_ n. . o. 1_.n_ _ .. .

! O 10 304 7 7610 6041 1.9 1: 0 'l
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*

. _. . ...
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.. - _7 . 7 7c1
,
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.,
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,, SAMPLE TEMP 120 aF DENSI1'r GM/nl. = ,98856=
4

*
y. 9

XE-133 = 1,05E+03 UCI/CC

e ' qKR-85M = 1,17E-01 UCI/CC -

KR-88 1,66E-01 UCI/CC=
3 3

XE-L33M=.1,17E-02 UCI/CC

,

3VE-135 = 6.13E-01 UCI/CC
4. a..

K R--87 1.36E-01 UCI/CC=

O
XE-138 = 7,uBE-02 UCI/CC

n
J N-13 = 5.67E-02 UCI/CC 9.

XE-135M= 9.36E-02 UCI/CC

AR-41 = 7.28E-02 UCI/CC
n n;)- _._ _._ _ __ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _._ _ _ _ _ _ _ ._.- _ __ _ _ _ _

TOT GAS = 2.39E+00 UCI/CC j ., ....

C l

H2 CONC, IN CC/i(G = ****

C 3
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F C-% 0, , '

R1 >3 - 1 1 - 8 2 ')
1 OF 'l

)
. .; 1 . LIGUID DEG.:.SSED SAMPLE ,

.. m,

XE- 133 CONCENTR A TI'JN 1.32E-01 UCI/GR=

,, .

2. GAS SAMPLE
9

,

XE-133 CONCENTRAl' ION = 1,17E+00 UCI/CC
C,

.t a .i .

I 9
3. '0EGAS FACTORS

n g
C.F = 61600 0.F = .68466 T.O.F 1.1t13=.

.m ,

4, HYDROGEN INPUTSq .

t. .

, H2 STD DIVISIONS AT 1 ATTN. 1.00=

';, Q
H2 9 AMPLE DIVISIONS AT 1 ATTN. 1.00=

m g

5. GAS ACTIVITY INPulS
, ,. q

.

KR-85M = 1.30E-01 UCI/CCn Q
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7 CMP-4,52-2 i
FC-34u
R1 H-11-82
L OF 2

7,

FORT CALHOUN STATION UNIT NO. 1 g
REACTOR COOLANT GASEOUS ACTIVITY

..
- {

|,,
'

_
q

' DATE 4,23,1983 SAMPLE TIME 1344 "

^ SAMPLE TEMP = 120 F DENSITY GM/mL = .98856 Q

r. XE-133 9.56E-01 UCI/CC=
]

|

| KR-85M = 1.07E-01 UCI/CC

3KR-88 1.51E-01 UCI/CC=
c.

,_

; XE-133M= L.83E-02 UCI/CC ]
! XE-135 = 5.57E-01 UCI/CC

n. 9'

KR-87 1.24E-01 UCI/CC=

q XE-138 = 6,81E-02 UCI/CC g
N-13 5.21E-02 UCI/CC=

XE-135M= 8,76E-02 UCI/CC
-*

- . ,

n AR-41 6.73E-02 UCI/CC=

]
------------.-- ------------------- ------_---

g TOT GAS = 2.19E+00 UCI/CC g

n
H2 CONC. IN CC/KG = **** ,3''

-

m'
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.W u ..
n
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n *
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m CMP-a 52-3 q
"

FC-340
~

"-
pl g 11 -P? '

.S !. OF 2 qJ

I

g ||g 1. LIGUID DEGASSED SaHPLE

7 XE-133 CONCENTPaTIGN = 3.54E-01 UCI/GR q

n ..q -
2 GAS SAMPLt.

'' J

n
--)

AE-133 CONCENTPATION = 9.77E-01 UCI/CC ''

N. .%

- i

\

r>. 2 DEGAS FACTORS q
.'

,

1

l

9 C.F. .61609 D.F. .62967 T.D.F. 1.0221= = = g
! J. . _ i

( ') Q~

4. HYDROGEN INPUTS -

e
.

H2'STD DIVISIONS AT 1 ATTN. 1,00 '=

H2 SAMPLE DIVISIONS AT 1 ATTN.^ 1.00=
g.

.

5. GAS ACTIVITY INPUTS
~'

.I , ,

KR-85M = 1.09E-01 UCI/CC

f) KR-88 1.54E-01 UCI/CC= g
XE-133M= 1.87E-02 UCI/CC

O
'~ XE-135 = 5.69E-01 UCI/CC g

-

g KR-87 1.27E-01 UCI/CC= *

g
~'P'XE-138 = 6.96E-02 UCI/CC J J 's

O q~N-13 = 5.32E-02 UCI/CC

O XE-135M= 8.95E-02:UCI/CC
A R-t+ 1 =_$|88E402UCA/CC#'9c

_

q,,e n , -? . ,
_

m 3
- n. .w : w n e . :. ... a- . ,

I, bi - iV h . - Yg.:: T ''t ,<+

w.e - . . .. , x. 1,s .. y : ~.m 1..
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^D
.

?. ! n.A. .T .A. P T. o. t . o f;M.;. ~% _D '
.

. _ .q .

. A. !_F f. M M. .A. T. T &_ .T. Q_ n_ T. n_ .P C. .A. .N. A. l_. Y. Q_ _T C'. . _ . .

4. . / .9 7./ 0 7_ _1 4 0 0_ -, , ,
-- 9 .'. L E N O : 71 '

.. .M_ . "_. O. n_ r_ i..A. N. T. n_ .A. C_ .A. .N. .A. l Y. Q_ _T Q ?. s r_ r_ U. _T .A. l_ ? 4. n. n. C_ _C P_W
. . _ _

9
.s

corr. cT e wn.? ! e, o r i ?

?
C o. _n r n..A.r_ r. _n o.u. _n v. .u.n ..

- DATE SAMPLE !.IAS COLLE2*C -

.M. n .. 74m

DAY ?23 3
vYEAR ?1993 J..

r. r .s..e 7. 1_u. a._
.,

SAMPLE t/0L:OR !dT: ?1 ?CC -

TYPE HEADING
o.r m_ .A. Q.

TYPE ECRJ (OR LT) TO START ? ,)
SPEC: f.4RITTEN IN FILE 19 TAPE 29

.,
- .)

\

I

n. 9
- t i..,

RC GA9m (V 4/23/93 1412 9, '

c_'.A..M..i > t_ r f_' O_ l lN. . T. T N. G_ _M.A.TC_ 4. ./ ' '_' ./ A_ 7_ _1 a. n. t.r _ - . .

( *.^. .M. P I_ _r f_' n_ ! . I .C. r. T. T O N. _D.A. T .C_ 4. ./ 9 7_ ./ A_ 7_ 17_44-
_ . . . ._ .. _ _

._AY TIME O DAYS 17 MIN:
.A. r n.. . '*U." T. _T.M. F .i n. n. M. T .M. .m . _, . . .

I

C .A. M. I M_ t_' U. f.' ! . / f l T. . 1 . n. n. r. 4. n. n. P_ f'./ G_ .F.*
'_.

.. .. . . . . .

C l I .N. .H. C .T. f 0.". N. ! $ . 1
. . . .. .

C.M. G_ . c_ .A. t_ _T _D. . r" .T t _c' .
i .A.C_ T. f.* .A. _l_T rg , (* p p r_ k.- 4. ./ 9. _t ./ q q

*
_ . . . . _ . _ . ... . _ __

l
,
*

EFF FILE NO: 3 5 CC UIAL_

...AIA PK SRCH 7-A'.o
ad .e

(~' .u. n_ i c_ _r.u.T.n.n_ _T _n w e r. .T .u. T. C_ . _n s.n_ _n y e_ n.o.0 R e w s. . ~.).._ . . .. .. . . . . .

1 90.6 529077 94596 0,? 1:6 |n
2 119:9 3309 49959 9.7 li? =

'-

3 129 2 739 46153 41.3 1.7
4 150:9 129509 42692 0. 4' 1:7

U, s_ _1 A_ s , n_ 9x- _ n. s_ 7_7_a.On. 10,,1 1,7 , , -
'

- .

6 196:0 65567 29134 0.5 17
7 232:9 2996 34024 9.9 139

C 9 249:4 549591 30401 0.1 1,9 9
.p o. 7_ n. d. , 4_ 114_1 n_ o. d. n. A_ _1 , 5 _4 , o..

.

a
.i n. 790. 9.- - s_ e_r _t A_AA_6 9_ 4. 0 9_ n.__

O
- 11 _t s_ 7. n. o. _i ?. 7 7_ n_ _1 7_ 4 _9 i _1 i)__

12 362,0 3991. 6919 3.3 22
13 300:0.. .1206 7007' 10.2 2:3

O 14 70si7 4159;2 6919_ , 3. 2 2.3 C)1

.n: ..
*

. m.' , =e'. .
-,

.? . . . s'g
'

, .t-.

,.v - ' NN k'N 3. - .E
g ,

~N.[U I;w ,'n - . - 2 ,, e.t .. 'r ,
~ f *i .!|U. 4c. 41'y. . ,?;;j- Q gg : a.J n .,.

st

[* ,|% .; % W % :p % ;;;;g g. S .s A D. M,. % @ % % s ;.q Y |.) ; % . W : >-:-
's ' ~ *^ Nc,,

J_ a ' Qg ~
_

.. .$ h W **M45 & ' M W !Q Q WIjYR:Ny Y ?';D -
. .
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'bt1 $ ' s.
' ' ~ r fk ' g ,,_



_ _ _ _ - - - ____ __ .. . . . . - . _ . _ . - - - - . _ _ _ . - __ _ _ _ _ _ _ _ _ _ _ _ _ _

3 f hp ^'

. .
'.
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.
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19 J. A.N 9 7 7. A. 0 5:.' _ecA A > A_ _9. . >_ - . . .

1 A_ a. A. A_ F_ ..I. T_ '.3 A _4 7 ~_ ' 7_ . A_ _' . 7__ _ _ . .

t. 7 a. l a. 9 o A. 21- m_71 n. 1_ _ ' ... |
'

._

3
19 455:0 306 5393 _u : 7 2.'
lo M2 :' 1494 2042 7: 1 2:a

a 's . s a. 7 A 2 7 7_ n. .'. A. Q _9 . a.. .,,
.

.o o. o n. . '_ v_ .7 A n. _TA_ m_ _0 . a.
.

._ .

!22 510: 3 -''r 4591 11 9 2:5
'

97 99A.9 1 9 ^_ A O 2A74 1 .9 9.%

.$.5 k5.2.'~7 75.4 a..b__ 95..'$_ - k_N' A
- _.

25 607:9 5772 4443 2:1 2:6
J

9 A_ A "IF 7 94.1 a. A. Q. A_ 7. C 9 9. /. .--- _ ..

9 ~.7 - "_I A A_ 7. / 7_A97 17_ 9 _9 . /_. )47
- -- _ ._

.n' 7 A. A . a. 9_ a. n_ 9 .7 a. F_ TA_.9 9_ . ". . _ . .

,
-.?9 3_ .. .I. _9 A. n. 7A74 _77 .9 9. : .7

'
..

- . . - _ _ 9. ._T A. N T 4. 9 '' , O_ 9 7. C. A. i7 97-

.T 1_ R 4 9_ . 1 1 Q 7, 3 S_ Q A A. a. : a. 9.9- .. _ . _ _ _._
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DATE 4,24,1983 SAMPLE TIME 14a9 g
' SAMPLE TEMP = 120 aF lien S I T Y GM/ML = .98856 *'

N
- .)-

XE-133 = 1.06E+00 UCI/CC
& 7'

KP-85d = 1.08E-01 UCI/CC '

7 KR-88 1.50E-01 UCI/' C= -q

XE-133M= 1.66E-02 UCI/CC
.-,

.

XE-135 = 5.95E-01 UCI/CC '

'J
J :.

~. KR-87 1.22E-01 UCI/CC=
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XE-138 = 5.96E-02 UCI/CC

I n g'

N-13 = 4.04E-02 UCI/CC
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AR-41 = 6.32E-02 UCI/CC
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,' L[GUID UEGASSED SAMPLE -'
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XE-133 CUNCENTPATION L6.55E-01 UCI/GP=

( '3
)

3 2. GAS SAMPLE g

o. XE-133 CONCENTRATION = 9.85E-01 UCI/CC
]

..a
'4.4 ,

e'" %
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3. DEGAS FACTORS
~

-]_

C.F. 61609 D,F. 57150 T.D.F. 9276= = =. .

,,

a

g 4. HYDROGEN INPUTS g
.

J...

n L./ STD DIVISIONS AT 32 ATTN. 186.00= g
H? SAMPLE DIVISIONS AT 8 ATTN. 37.50=

m

Q

r; 5. GAS ACTIVITY INPUTS g

'' KR-85M = 1.00E-01 UCI/CC g
'KR-88 1.39E-01 UCI/CC l--=

XE-133M= 1.54E-02 UCI/CC

n XE-135 = 5.52E-01 UCI/CC g
KR-87 - 1.13E-01 UCI/CC

~ XE-138 = 5.53E-02 UCI/CC O
| /

I

( g N-13 3.75E-02 UCI/CC=
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0 N-13 = 3.75E-02 UCI/CC g
"'XE-135M= 6. 81E-02 - UCI/CC J--

.

9 9
~ g41 = 5.86E-02 UCI/CC

o .
.

. .,
- . o''t-~- Mr i ._ m ~ .. j

. . .

a

1(*;iTQy|1 I'.k : - ,.D $|,,' '

.,

, p.

dN , hh[d(M[Id{bf f,wf:kybba p w n ==n: m u m s k [u w-h Y necc'3 ; '_ @sra,c . c



_. ' . - . -

,y -gww
_,_

_ - . - . - -

; M - .- w--.--- oI No.159-1003 3e aao.. -__o
. -.

-

- . . .

~ . '. .
ipiiri. ii& E . p 4 io t! (80 jl y I e' fli!![8'iil,j'!!!!'i5!j.i,;..g ggg!**iq

, ,, sn
-

, .. Nu i - ;

4.~bl -
)

, 4

Im.p
,' /fd-kAS

--

t
,- ,t - - _ - - ,r

.

_7. ,,-

|- ,&& I - 0)tn| | k. &~ %,n v \' ' " . ,. . . <
I f

'
,

| )
'

|m .1 QA Record ]
t

r _- TE!GORARY RETENT#n-! '- i.
- :i;-''i -@-- - F-d |_..q| 7 - -f% 4- M :: p ,. ii.e.ieiq:.Initials: #m+ s. p u - [s . _ a e, t- - -y

1 y. ,
([ _- -

p- .--.
. ;

.

,

,

, ,- ,

; j- i-a - , . ,,

-p L- t I ~ ~--s,^ ,,' ;-' ,
i

t
, .'

.
.

------.___2_.!
'~ f __. .

- '
)

9 (7- . i
-

)-a A
}

J
2 l \__

- -

,.3...-,..,..__.__ :~ ~
- ~ - - - - - - - - - . _ . _. ,- _ '

. ---
i

'*-- .

- - - , ,
I **-""*"''mI -- , .'s ? >_O,

4 ! - ,'r5 .,I', *- -

: [ } % J#, W.
-

. ] ,$ Mf ", .
t

1 f- - ,
' * p j y . . sa- - . - - - - - -

- - - - - - . - - _ - i ~r -

t ,

~Sy h
,.3. . .

. . .

- - -
!.ss

_ _

|
. {

. . -i., -
., ~ >.. n t- '

| *'f _.,,,,,,, _.

f N%, ,2 ,
.. ,

~' s .

5
. '**

--.
. v3 bo %W.0. ... 'W

'

~.
'

*\ - % -- j.
c. 38.4':

-
;

-- - _ - - _ :..
.. f a ~

c '
-

-
.

_. ,

wm m m mm q.}.c.;pi
-

;
m

. -'*
.,

s4

6 N
.=3;. -,,..

7- p r- y-|
,

~
_,> ;._ a,.w.;g ~.-, o -

,
, e

_ . | . __ - [,
-

O. .

g + - g''.%w * -s, w. ... .

\ ,. -* - -- y . - ~, .; < .~ . -
____

i
'. . . MD , #

!
,

!
~ - . |::

. .. - ... m ,' ',-
.

f , ; '-__ _ j,
4

i- 'g I * [ .3 .. 9- 3~*x...- '- --
V --~f -~~- g %.

.

,,. / , Q p*3 *r

.' ? ~| | . ... k Q )4*
m Tj.~

>L } -*

; _' -
.. j

g..-1,E |&
y.t he, ?< a

.- o- - & # q u' e_i c-
1 : .

.. .q,

.. .g.f.g.g nc . g . ..'F ,' '' f- ;--- _.

~,

, _ . " .

..
.

,. .
.

.. . .' f..
- _

~ 7.;!qi. iiiii' i:! ' t . .an...:.,r,;:.g., .! ' 'U,D
.

* :!M
.

. .. g r-e .a ~ ~

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

:9.. .:n p:0.- -

H -i- . ,

,_
,-

g 1
,,.

c.. r- . ,' 4;. ,
. Whs.

i ^__[__'_,-
; ~ h. . . +. . _

'
k~ ~ ' - -

- . ..

,

mr~ .

_ '..

. M .' - *

;D, . . . . .~

_. *
.

_ - s_--y% .[H- { .. -- i
- , .ggy..,_I--

[~~'
-

-

i v. u .4, .;g-m . T .
, .

g'-'* J ~-
-.. l__._

- r. _..
..

-

.._
>

_ _ i._ .
ml s, .

,

--4. __.I ~.Z~ c -

-

~ 7,,-;r.y9friir,' pi ; lai-

_-. . __._ ,. miig"Miv!P;; rigj;,,ir,g:.egii
q,:in-

i ,,y ,.

,,,,,.,_7
-

J it6 i- :g asp.:eni ,*

''

y. . .. ti-r-n: o a . * 1,i:* r 'r
-*

- * Wr mt . a g m..g <- c m. r.

-



. - . _ . .-
. .. - - - - _ - -

,

9 % Dj.

? " fj-y:i., ,

.
...,

$- ? -R$.,

A - A.Y 'I
-

3,mm I .3 cypt: :.s c s . ?_p<
O
. [s n. o. .u. . . r. _i r__r e_ n_ T n. D C .A. .M. .M. V. C_ _" C_'.'. .

,'3
- 4/24./03 154 ')

w r o. . .. r r !.c_ .N.n_ . 71... . . . .

O
. .C..A.f_' T. n. Q. f_'n_ n_ i A..M. T. n_ A. . C_ .A. N. .A. f_ Y. Q. _T Q ?. E_ f_' r_ U. _T .A.f_ ? 4_ A_ A. G .e f_' 7W. . . . _ --

A U!" C : FILE NO:? LADEL ? v .

vne nan -

>

' t T. .P. f h. 4 G M. _n7. N. . 9. . . .-

_o.n. r. _r m_ . . s..m. e.u.. .A. c_ r_ n_ , e r_ T. r_ n.

i - Re6otti-
. . ___ . _

TEtfPORARY RETENTION
'90: 14

nAY v?4
- or .UU.1_,. g _. ,

-

.. ioqq
,, .

y,c 2 g .

Initi A.,:{r Q -Q ~q~
_

q, . ,$ ~y
"

--*
q a. u. ru._ _r. o. n. . n.o. r T. . 71_ ?. r. r_ . . . - - i~
. . . . . .

EYPE HEADING
'''
- s.r. n. .a.u_ O
i . i.. r. ~ c. n_. r. c. .o. , f. o_.n. ' T. .i Tn. c T. A..n. T. ?

. - . . ; ..,
.

SPEC WRITTEN IN FILE' 24 TAPE 20.

Q..

.

O o

O C ens o
4/24/93 207

O u_ .A.. . . s _e r_ n_ o_ .n. T. .r .u. n_ n.e T_r 4. ./ _. 4. ./ a_ , _1 s_ A_ Q_ _ _

|b ^.M..Pt..C.' f.'nl f e.f_' T. _T n_.M. .M.A.T. C 4. ./ 9 4. ./ Q T. 144C. .. . . . . . . aj.,.

, ,

'
- ._ f ' .*2 ..V T. .T .M. f_* A_ _n.A. Y. C. . _1 9 .M. .T .N. :DF

F- o. r_ n. . t. .r u. r T _7 M.r l o. : A. .M. .Y N. .- 'J. _ _ .

9 AMPLE VOL : /t.8T 1:00E+00 CC/GR
rygM FILE No, 1

n
t ENG: CALIB: FILE 1 LA97 CALIB: CHECK 4/24/03 O.

p p e . r I #_.C_ N.o_ , ".I E_ f_' f_' U. T A _:. _ . . . . .

AIA PK. SRCH: 7-A'-

'. .@.
_

.u. n c_ _r .M.T. o.n _y n .N.r T I.M.T. n_ :. _n. .n_ _n : . ./. _r.o..o.n_ o. .. i s u..s.y
..

.
. _ _

F-
4_7_ 7 - .i n. O. 1 - Q A T_ _1 0 20. 1 1 , s_ Q1 . _

, g. s9 - n_ n_ , T. 9_ 7_ 4 7_ 7. 1_ n_9_7. _r A_ A. , 9 . 1_ i _A, . _ .p j g
/ 3 120:9: 2144 47233 14 5 ' 1, 7

h_ 4 1 9_ A. : Q. , 1.10.79.4_. 4. A. 9 0. A. A. , 4. . ~ 1 7
. .2.

9 _1 4_9_ . A_ _1 9_ 4_ 7. s 1_19_67- 1 4_ 9
_1 7

'
.z

.
.

_ _ .

-4 1 QA_ A. 4_ .Y.Z. 4 n . 9.7 4. *.T. A. : n. : A .1: 7. . . -

7 9. 7_ 7_ A. . ~.9.447.- *t. _9 A_ Q Q . .1. A. e A -1 A 8,). . .. - _ - 1

l

. A. 9 4. Q. : 9_ . M_ T_ T7. 0. A. . - 9 A. 7 9. A A. , j 1 : O_. . .
l

9 *t. o. d. 4 1 A. 919 - . A. Q. 7. A 1 s A. _1 O. l
. - . . - .

_t A. 7_ _9 0. : A_ "_I Q 7. n_ A_ 9 _1 7_ 9_ , T_ 9 A. /
. _ . g

. 1.1 T_ A_ i.

~. 1123.' > 6471 '10.6 2 3-
A . ' T. 7 n_ ' A_ Q4

'

.r*a' O_ _9.
.

12' 300:1.. - -
O '13 ' ' 0 5. 9' :

, < ~
.

!

y. s +>'>a,'.;m 3993 - m 6291.. , . . 343 : '2:3 LO3

ff.d. win. 7 # i,Q.5jf/,-fy ! ff @ .; .r *", .g g | Q^.- ~h
: ,,.. .

~ .. ...

*'Y - 1 tl !y.: . ., g

naum w % R& % hm$esm%r w? ,Q'J i. I hh. k d '.w-.
"

'

1,



-- --- -- - ---
- _ _ _ - . _ _ - - _ _ _

A m" .

p_ Asc -
-. . .

,

i . - .

- . _ _ ,_ g g3 Q, s a. a n. .o. . _o. 7.1 a. a. n A_ n. i. o. n. , 7 97

1 19 * n. Q. i _- 779_A (:* n_ ''' T. i_ i .7 o . */.'"
. . -. _ _. _._

n _ 2. 7. a. 9._ ? ?. 4 7 s_ n. x_ o_ 1_ 4 7 o , ,.15
. - .

. 1. ./ a. a_. %_ _o. c o o. a. s_ _i n. _q,- o . a. 7. .
, . _ .

_ a. s ". a. a. e. n. 7 . n. + a. j
t

. = .,, n_ a. .e s. ,
. . . ,,

-

. . o. 4.74-.9 e_ e.. n 4 _7 7. _9 17 ' 6 . a. 'a
. - - .

,,.

e on avn.7 ?1 anAo v.? o , a. '')
.

9_1 s_in 7 x x. . o o.- a. n_ _o s_ _1 o 9 s_. - . s. _

- ._ . _
9N99 Y 9._ A_ . 3 .T .1 7 n. " d. d. n. i. _1 3< -

O
, .,

o .,. == a. A . n. _o n.. n a. n. n o. _t_o n. _o . m.
-'

1 _ . .

! , a. _c n. v. 1 o. s. 7 9. ,. a.n. 7 7 _o n. o_ . /_.. 2 .

| 25 673 9 473 3501 10 3 226y.,.
9A 7 7_ _1 , _1 1 4_ w 7)

,

- . 4_ _t a. s s . -
.

97 7 _ . s.m.-- _ _

.''.'8 747. 7 1. A. */ _9 4. ? 9_ d.n_ i _ o . d.. _
1

_. .,

o_ n_ 7 n_ n_ i _7 .o n. .i m97. a. _i s_ , a. o:,
_ _.

~')O - . 7_ . ,
a.99 n_ _1_x a. o_ ._ n meox .t i. : n.- . __

. y. ."% l.) n_ l_ a. 4_ f o. n 7 9_ _4 '_'' a. .i . A. o . *_4 i
. . . q .,

1_1 o_ n. e . _" .i. n. . n a. m e_ a. 7 4. , a. 9_ . _9
-

,

_ . _ .n
_19._ n_ x_ .1 . o. 9. 1. n_ _9944. 71. . s. o_. o_ 31. _ _ . .

_T 7_ n o. ?. n_ _S a. '_.i. n. o _ 7. e. s. 7 o_ i .o_ _

7_ a. o. n_ s_ 7 7.79 o v_ .e. n. . t o_ A. o _1_ _ _

V_ 35 1009:2- 675 2242 1056 21 9
74 .i n.?4_ o f a. n 9.1 7. 4 a. e_ > _t o n.. . . . . _

_v7 _1 .t. 4. _1 i _1 a_ n. 1_ ? c_ n., t o_ : n. o_ n.'
i ., , .

; --xn 117. s. : n. s_ u_ s. _i m_ a. n. i n. . s. o_ : n. .D.. .

. ~_w 1_17. o. A _t o. o. _s e_ A_ x_ _f a. . o. _9 n. -. .

4. n. _i _s n_ a. . n 9_9_9 1 s_ n_ v. o x_ 2 ,m.n
.- _ _ _ _ _

O 41 1243,o 163 1467 34.2 2,1 O
42 1250 4 410 1649 14.6 2:1

'

y,i.,

/~')
~ 43 1293 2 9204 1930 1.2 2:2* '

O. a. a. _1 .t. _4 7 o _1 _t o _1_tn. a. T_o. y. _o 7
i. _ i_

a. c: _1 _x A_ o. A_ _1_4 0. s_ _1 =_: 1 9 4. , n o 7___ - _
,

' 46 1392,1 120 -1365 44:5' 23
O 2. 7 1 4.9_ _9 . o. _1*47 _1 7_ _t o. 7_ n_ . 7 _9 . 7_

.

. . _ . .

4 9_ _1 4. 4 9. . "- _1 9 0_ 4 17__94_ a. i . - o_ : 7__ _
0

39 _1 9 1 Q . _1 d. 4 7 1E44 _1 7_ s .N os 7. .

' 96 1 9_ _9 9. 9 _9 d. n_ a. _1 A_ A_ M_ T_ .1 o ".A. i.~,)- _

9_ _1 _1 4_ A_ a. r .O '_41 4_ _1 7 A 7 _17.4 o. : A.4
_ _ _ .

- .t. o. a. 17.s.o o_ A.i M. .o 174. n. 3 A. ".t. _i _t 1'
_

^
-

, .

9 't _1 7 4_ 7 7 _1_1 W 1 1. a.i_ 7_ . q
r.J _9 a )
.-

. s. __ _s i.-

~

_i n_7_9_ A_ _1_1 ~.1 o. _1_99_7 E_ , o ' o:4 Jin44 _ _, e, t.
-

i - 55 1050.5 '127 1123 30.4' 2,4
'

O 56 .iee0:7 719- 1177 7:7 2.4 9
'AIA ACT: CALC.7-D

D !)-

I : n.c_ n_ne_rc_. . _

' C ..o_ r_ _e _r _n e_ o_ri_rr_ _t./ r_ r_ - _n e r_.A.v. r_ o_ .n. R. L 'w _ /
r.N.r1i.n_Y A._ns t.u.n. A. .N.r. r. t. .y ) .c. A T r t. r_ .p M. .) .. _r o.R ' n r _i T..A. r_ -
__ . . . .. _ .

y
. __

,

O. .v.r.1 7_ _t . o. n_ e_ r-n_ _i 4./- _1 , 4 7. e_ _ n_ _t . _i n. n. .O._. _

-.a. 4 1. . A. o. : n_9_ r_ A.1. "_t M_ : A. n. 9_ "_t 4 7 0 , A.1. n. : o - A 7_ i J J .,-_ .

:-

- ) . n_ 9_ .M. '. 1. O. n. _r 0_1 4. ./_ 7_ 7. 1 r _ 0. 4 1 : O. E_ 'h. _

_1 d. o. ': M i : A. Or_01.- 7A,CA. _1_1 o. /O 0. A. O. g 4 - 1 : *._ _
,

. + ,

O Kn.,een n ti39E-oi,a/-is2E-o4.L 1. 07: 9s

,e ,. ,e k[
.

. sc . u s.. . . ,,

5 . .[.-
y ; A e .''. .,', A, u ry 'Q Q.,y q %,pGts.h p(N , . * A ; 'c t- . /' _ g

' _ W. ' 'i ;
' " :. j , ., s e

~

t
.

- 2.- . .

'h,h ' ,? ,"c 9%@r .. ..hKN?ikshwh w'05rd' * % b *bNU
?. u* * W*

* a& ' * W L & G ' '

|c

M Gb & W hiY. e M p 1Wv%w ?b5WNh5 O ^,& dp A*%.'1

&
.

w '~ -e
'

'
* * *

_



P P :

a.. c-G#s
-

, .
'. -

% am *j.~ -

.

)r1 . 76"' A.1 _M . r.' A. A A. 7 7 . A. .*. A. . A .A '

_0 c *4
. .. . . .

y'. 1..T M.. 1. e. d .C . A. _' ./ - .i A. T _'" . A. 7 . .' A._
2

_ .
.

.3
.'<?.? 1 e.i.r A.6 1. a A. A. . ..A. ?" 1 '.. 4 _.^64

. . . . .. . J.

N . < # c. =' . 9 9. 7. _ A. s. s. ? ~' . 7 m c _ A. .: .s. A. ?._ ... . . . . . . . .

a c6....A. ' 9 _' 7 7. A. A.1. A. 1 _A. 1p
. . ...2.'.' /. e. e. 9. .r A.1

a

.s . I ? .? 1. 179 A.1. 4. . / -- 7 C .*. C A. A. 1. 17* '
.... .. .

3 h (. . A. 1 ., .1 7. F _ A. _9 M. A. /.' A. .T. .i. A. d. . A. 1 A. 7 A. E. l
. . . . .

t .J .

I. ! . - 1. .E. n_ 9 9_ _t.r. _ A. 9 4.. / - O. . e. .i C" . A. J. 1. QQ
. . . . . - . ..,

J. 9 J. . 1 8.".. C '.'.' .F. A. 0 .10 . A. A. 7. ". ' .4. ., ** 2 _1 .7 -A..m 9
. . . . . .

. N. . * .' 7 7ce. A.6 a/ 7 . 9 A. C A. 1 *: 1 A_. .. . . N. .

7. 7er-A.6 1 9 '. A. A. A.. .A. .S Q. 1 _1 .Q A. . A.'. * .* . A. - . .. .. t
.

Y.'.'. .i ~/. C. .M A. A 1 7. A. ^. 4. ./ - A_ *{".7 _ A. *. 9 A.7, s . .. . . . . .

'..'r'I.'. A . A_ _1 C . A_ 9 Q A. . A. A. .i _1 ?. A. A. "_? 1 _* A. . .i. )
. . _ _ _ . _ . ..

I

..6 A. C - A. 1 1 11
., . ". t O A P. - n. o_ 4. ./ - 7". !4 .21

.

.'-._?. .G M A. A_ T - A. 6 Q Q . A. A.. V. .?. n A. ~.t 1. 7 A. . A.W
- .. . .. .

se a
f .' Af. ? .l'* f.-~.)J. T. .T. .C T C 9 O M.A. 7. D_.P P. A.k.'C_. . . . ..,.s

L PW D. n Y. .R. .A. T. t* f. r .P .M. .) .Y. .P R. .A.. . . . .

() 4_ 7. 7 9_ 1 A. Q. .12 7_ 0. 1-
'

. ..

191.19 914.4i 14.9

-- .. .
. . A_ , ~.7 1 1....1

, .

.4. h, d. 9 9_ 1 A. M. 1 . A. M. 9 . 4_ _

/
. .

.~490 . 0 9_ 7_ Q . 7 e. 76. 7
- . . . .

.. 'T A 9 . "L. a. 7 7 4. D. 1 7. : c.t-.. . . .
'

'.4 Q A. 4 9_ 119 71 1 A. . A. _ . ._

. t. T. Q. A 1 9 T. A D. 7.1 "Y .t.. .. . .

d.A.Q G4 "_I T. S . /_. 1 7_ . 7.. . .

4. %. . 9 4 C 7 . O. d. 1 A. s " _')8
--. .

a. /_.9. 9 4 149. 73 7 . A._ .

a. 7. _1 . 0 4 C_ E_ , A. M_ 17 .C
. .

'

4 #.N : 94 32:15 31 2 ~)
9 4 7. A. r. " A. . A_ d. 7 9. A.- . . . --

AAA 1.e e 7 0. 9 8* _9 . A... . . _ .

' 674:15 47 34 19 3 ".')
7. '4 _1 '_t 9 1A: 8::.1 49,7

. .

747 . 0 9_ 1a. 74 d. A_ . 1._. . .

7. A. A. 9 9 9A.:74 7_ 9. a 4 ",<
--

a ' s. A. _1 7 , A_ 9 9 9 A. d. 'tv. A.
,

- -- _ a, gI \

A 7 4. : A_ M_ 8.::Q A. : 7. 9_ 1 : A_.,.,

A_ .4. ? 1 9 91 Ad. 7 1 . 9_
,

*)A A. %. s A. M 1 A. A s A. A. A. . A.
'

.

. . ..

4 Q. A : A. 9 1 4 9 : A. 4 9_ a 7. -
^) QA9. 99 7_ 7 09 _1 0. : 4 ). . -

1. A. A. O. . J. E A. 7. 99 i A. 6. . .

1 A. 7. A 9_ 9 1 d. i A d. d. e s ".t..

^,

.) 1 1 4.1 4. 9 97.A.9 1 9. A. ,,). --. .

1_17 4. 7. et MA:44 _1 A. J.i
-

1.170..Q9 ' "_t Q s . 4. : 1. A. : O. .0
.. .

Om _110_4.,19 99 _94.-
*

, '. A_ _9. . 'l_

-

7,[ ~
,. ;,

-[ [
,

t a , w' . . .

- L ;, , .. . . ; 7;.- (7 *
4

. %g.
3,.~

'' ', . . ,m M - 4. ,
*- .? ;.; t % e. > 'a

J
*

L. \ . %

- c. w ? m W &. |samma' w w'|g.- .. ^
_ ?. ._ .

-
-

.._


