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Omaha Public Power District
1623 Harney Omaha, Nebraska 68102

402/536 4000

November 7, 1983
LIC-83-260

, _ _ _ _ _ _

'' ''Mr. J. E. Gagliardo, Director s

Division of Resident Reactor Project
~~

,.[
& Engineering Programs

'

I h YJV 4 S83U. S. Nuclear" Regulatory Commission :

Region IV ~-h' b611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

Reference: Docket No. 50-285

Dear Mr. Gagliardo:

Representative Sampling of
Waste Gas Decay Tanks

At the request of Mr. Blair Nicholas of your office during
his inspection of the Fort Calhoun Station's chemistry and
health physics program during the week of August 22, 1983,
attached are the results of an evaluation of the Fort
Calhoun Station's waste gas decay tank (WGDT) sampling
capability.

An evaluation of WGDT sampling capability was made on the
basis of 28 samples. These samples are divided into three
groups. The first group (see Table I) showed a large vari-

| ation in isotopic concentrations, indicating non-represent-

| ative sampling. The waste gas sampling panel, WD-32, was
; investigated and the gas sampling pump was replaced. A

special procedure, SP-WDS-16, was then used to sample the
WGDT directly at the tank sample isolation valve (Room 16
sample). These results were compared with WD-32 samples
(following pump repair), as shown in Table II. All the

,

| samples with recirculation times greater than or equal to 10
minutes are at the level of agreement as defined in In-
spection Report 50-285/82-21, Attachment 1. The sampling
procedure, CMP-2, Appendix A, requires 15 minute recircu-
lation.

The third group of samples is a comparison of sample results
obtained by different technicians using WD-32. Table III
summarizes the results from four different technicians. All
of these results are at the level of agreement as defined by
Inspection Report 50-285/82-21, Attachment 1.
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Mr. J. E. Gagliardo
LIC-83-260
Page Two
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The WGDT Release Permits (FC-213) for 1982 were reviewed
with respect to possible non-representative sampling. The
WD-32 sample pump was working properly for these samples,
based on the levels of Xe-133 and Kr-85 observed. The WD-32
sample pump failed during or after the 1983 refueling out-
age- the exact date cannot be identified since the WGDT
activity was low due to reactor shutdown. A flowmeter has
been installed in the grab sample piping to verify flow
through the sample vessel.

Sincerely,

fU h
W. C. ones
DivisiknManager
Produ'ction Operations

WCJ/JCB:jmm

Attachments

cc:- Mr. Blair Nicholas -

U. .S. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas -76011

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

-

Mr. E. G. Tourigny, Project Manager
Mr. L. A. Yandell,-Senior Resident

Inspector

s.
-

j*
.

_

h

.m m -



,v.

t a
p'

...

4

TABLE I

DATE TIME WGDT WD-32

Xe-133 (wri/ce) Kr-85 (pci/cc)

h-20 1510 c 2.21E-6 3.h6E h

h-20 1730 C 6.5 E-8 9 28E-6

4-20 2105 c h.3 E-8 6.76E-6

h-20 2240 c 1.32E-T 1.86E-5
I

h-21 0451 c 6.86E-8 -

h-21 0621 C -
_

- -

h-21 1758 c

h-21 1830 C 5 98E-8 -

h-21 1919 C h.68E-8 -

h-21 2021 C 1.11E-7 -

h-22 0045 C h.06E-7 1.18E-5

.
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TABLE II

SAMPLE SAMPLE WD-32 XE-133 (pci/cc) KR-85

DATE TIME WGDT METHOD RECIRC TIME DECAY CORRECTED TO (pci/cc )
k-27-83, 1200

1 55E-3
h-27-83 1259 C RM-16 N/A 6.18E-5

h-27-83 1531 C Rm-16 N/A 6.17E-5 1.62E-3

h-27-83 17hh C Rm-16 N/A 6.08E-5 1.60E-3

h-27-83 20h1 C Rm-16 N/A 6.24E-5 1.61E-3

4-29-83 1522 C WD-32 6 1.00E h 1.36E-3

h-29-83 1619 C WD-32 6 5 02E-5 -1.21E-3

4-29-83 1755 C WD-32 12 6.17E-5 1.57E-3

4-29-83 2009 C WD-32 15 6.21E-5 1.57E-3

h-29-83 2220 C WD-32 10 6.12E-5 1.56E-3

.
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TABLE III

DATE TIME ANALYST TANK XE-133 (pci/ce) Kr-85
Decay corrected (uct/ce)
to 5/13/83, 1200

5-13-83 1910 EC A 1.99E-2 9.55E-4

5-16-83 1311 JS A 2.1hE-2 1.02E-3

5-16-83 1115 JS A 2.16E-2 1.00E-3

5-13-83 16hl EC A 1.93E-2 9.29E h

5-13-83 1338 SS A 1.94E-2 9 33E-h

5-13-83 123h SS A 1.89E-2 9.h1E h

5-13-83 103h RH A 1.92E-2 9 30E-h

5-13-83 1131 RH 4 1.9hE-2 8.78E-h
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( ldGW (,

N
'

10 mm/A)uit. Tic ,~( .

" DATA CTRL. PGM. 7-D'
/0 e.a [fAsd.DT-

( AUTOMATIC ISOTOPE ANALYSIS5/16/83 1316 (g
SE9. FILE NO.

GAS TKSrRM-057,RM 062r4000CCr1800 SEC
SPEC. FILE NO.? LABEL

SUBTRACT BGND I
COUNT BGND.
BGND. TAPE LOADED-{ I= 0 (

BGND. FILE NO.=
DATE SAMPLE WAS COLLECTED

{

' ' MO . i.

'
DAY

{ YEAR
TIME
SAMPLE VOL.OR WT. ?{ TYPE HEADING

~

TYPE ECR3 (OR LT) TO START !-{ SPEC. WRITTEN IN FILE 29 TAPE 31

{
''

.g

$ (
A WGDT

5/16/83 1351(- (
SAMPLE COUNTING DATE 5/16/83 1317-

'{
SAMPLE COLLECTION DATE 5/16/83 1311
DECAY TIME O DAYS 6 MIN. (
ACO. LIVE TIME 30.0 MIN.
SAMPLE VOL./WT. '4.00E+03 CC/GR

( FWHM FILE NO - .

.

1 C

'LENG. CALIB. FILE 1 LAST CALIB. CHECK 5/16/83 -i

EFF FILE NO. 5 4000 CC GAS MARIN( AIA PK. SRCH. 7-A' 4

NO. CENTROID NET.INTG, -BKGD. . % ERROR FWHM .4
1 63.4 56280 1458118 3.1 1.5
2 81.3 10118821 1498214 0.0 1.6

.(. 3 ~161.3 64164 62870 0.7 1.7 *

4 233.7 5954 2406' 1.7 1.8

( ;5 303.2 -1509 762. 3.7 1.9
l6 339.3 114 429 27.4 2.1

7. 344.2 106 342 26.5 2.1 --

r- 8- 384.1 - 551 265 6.0- 2.9* 9 514 2 3629 397 1.8 2.5 *-

10 593.9- 64 23 16.5 2.6
AIA ACT, CALC 7-D,

i-



' ( > '

<A/Go T- t'

. .

& ~^!//04 R',
. .( .

WASTE GAS O I
(

NUCLIDE- UCI/CC DECAY CORR. C-/6-R1 (~

| ENERGY ADUNDANCE(%) RATE (CPH) % ERR DELTA-E
{ XE-133 1.43E-02 +/- 4.31E-06 1.00

81.0 1.43E-02 35.00 337200.04 0.0 -0.2

KR-85H tt*NOT IDENTIFIEDttt 1.00 '
'

149.5 < 1.87E-07 74.00

XE-131Ht**NOT IDENTIFIED *** 1.00
163.9 (< 8.09E-06) 2.00

{ KR-88 **tNOT IDENTIFIEDt** 1.00
196.1 < 1.03E-07 35.00

XE-133H 1.98E-05 +/- 3.46E-07 1.00
232.8 1.98E-05 14.00 198.43 1.7 -0.5

XE-135 **tNOT IDENTIFIED *** 1.00
249.6 (< 2.14E-08) 92.00

'

*
+

I-131 ***NOT IDENTIFIED *** 1.00 (
364.5 < 1.74E-08 82.00

KR-87 ***NOT IDENTIFIEDt** 1.00
403.0 < 2 79E-08 50.00

XE-138 ***NOT IDENTIFIED *** 1.00
434.4 (< 2.67E-08) 48.00

KR-85 1.02E-03 +/- 1.87E-05 1.00
514.0 1.02E-03 0.40 120.93 1.8 0.1

'

-.-

XE-135HtttNOT IDENTIFIEDt** 1.00
527.0 < 1.96E-08 80.00

I-133 .***NOT IDENTIFIEDt** 1.00 '

529 9 < 1.62E-08 89.00
-

I-135 tt*NOT IDENTIFIED *** 1.00
1260.5 <-1.23E-08 34.90-

EAR-41 **tNOT IDENTIFIED *** 1.00
1293.6 < 4.36E-09 99.00.

*
*""

UNIDENTIFIED PHOTOPEAKS b

( ENERGY _ RATE (CPM) % ERR

63.45 1876.05 3.1
- 161.04 2138.04 0.7

'

302.95 50.34 3.7 ES
339.04 3.84 27.4
343.95 3.55 26.5.

,

G
-

,

. -

_.



e - - -.

'

' ' . - A wssT. -

.c,.

XXXX$XAIA CTRL. PGM. 7-D' " #

AUTOMATIC ISOTOPE ANALYSIS C </ NI[ (

5/16/03 1122
( SEG. FILE NO.

p, ,J xect c
GAS TKS,RM-057,RM 062r4000CCr1800 SEC

[ SPEC. FILE NO.? LABEL 4 W6 # Ygy
? (
SUDTRACT'BGND b

{ COUNT BGND.
DGND. TAPE LOADED l 3 (
I= 0

.{ 'BGND. FILE NO.=
DATE SAMPLE WAS COLLECTED t

( MO.DAY
YEAR
TIME

( SAMPLE VOL.OR WT. ?
iTYPE HEADIt'G t

TYPE CCRJ (OR LT) TO START 'j
SPEC.' WRITTEN IN FILE 28 TAPE 31

{
g

C
c. .

( A WGDT
5/16/83 1158 (-

p.
( SAMPLE COUNTING DATE 5/16/83 1123'

SAMPLE COLLECTION DATE 5/16/83 1115 (-
DECAY TIME O DAYS 8 MIN.

( ACG. LIVE TIME 30.0 MIN.
SAMPLE VOL./WT. 4.00E+03 CC/GR '~m
FWHM FILE NO.- 1
ENG. CALIB. FILE 1. 'LAST CALIB. CHECK 5/16/83EFF FILE NO. 5 4000 CC GAS MARIN k
AIA PK. SRCH. 7-A'

'

NO. CENTROID NET INTG. BKGD. % ERROR FWHM L
'L.

(- 1 '63.4 53940 1509717 3.3 -1.5
.

- 2 81.2 10307140 1555648- 0.0 1.6 l
3 -161.2 67429 65576 07 1.7-

'( 4- 233.6 6036 2559 1.7- 1.8
5- 303.1 1613 728 3.4 19 L
6 384.0- 639 257 5.3 -2,2
7 514.3 3541 396 19 2.5;- AIA-ACT. CALC-7-D C

'

&_

. Il

%.

_



.

' Q Cuti[~ D fnIN | k):4. IN L{ ', Y
g g/ 4 aar,,

(-
- -

( WASTE GAS 6-/ 6 - f 3 Egk
DECAY CORR.

NUCLIDE UCI/CC
ABUNDANCE (%) RATE (CPM) % ERR DELTA-E [

ENERGY( t

1 00
.XE-133 1.46E-02 +/- 4.40E-06

81 0 1.46E-02 35 00 343500.04 0.0 -0 1 (
(

1.00
KR-85M ***NOT IDENTIFIED *** g

149.5 (< 1.92E-07) 74.00
(

1.00
XE-131M***NOT IDENTIFIEDt** g

163.9. (< 8.25E-06) 2.00
(

1.00
KR-88 ***NOT IDENTIFIED *** g

196.1 <-1.08E-07 35.00
(

1.00
XE-133M 2%01E-05 +/- 3 50E-07

232.8 2.01E-05 14 00 201.24 1.7 -0.4 7
4

.{
1.00

XE-135 ***NOT IDENTIFIED ***
249.6 (< 2.13E-08) -92.00-

(
1 00

I-131 **tNOT IDENTIFIED ***
364.5 < 1.74E-08 82.00*

8

1.00
KR-87 ***NOT IDENTIFIED ***

403.0 < 3.~18E-08 50.00
g ( i

1.00
*XE-138 ***NOT IDENTIFIED ***

434.4 < 2.58E-08 48.00
(

1.00-
KR-85 1.00E-03 +/--1 85E-05

.514.0 1.00E-03 0.40 118.04 1.8 00 4

(
1 00

XE-135Mt**NOT IDENTIFIED *** g

527 0 < 1 71E-08 80.00
4

1.00
I-133 ***NOT IDENTIFIED ***

529.9 < 1.44E-08 89.00
(

,-1.00
I-135 ***NOT IDENTIFIED ***

1260.5 < 1.04E-08 34.90

AR-41 ***NOT IDENTIFIEDt** 1 00
1293.6 < 3.67E-09 99.00(
UNIDENTIFIED PHOTOPEAKS

f
. ENERGY RATE (CPM) % ERR-

'

63.45 1798.05- 3.3
. (' 160.94 .2247.04 -0 7

302.84 53.75 3.4

383.75 21.34 5.3
(

.

b

.

.

-

,



14/a3fi" (en& Decay <z
:

, _ Q4)( W-
.

( . X 0Aho CTRL. PGM. 7-D' g/j3/8-3 h(.~ .

AUT0h'ATIC ICOTOPE ANALYSIS / 6,* 4//
SEO. FILE ?3 I

-( ' GAS ~ Tr(Ss RM-057rRM 062 r 4000CCr 1800 SECSPECS FILE NO.? LABEL ? (
.- .? GAS'DEC TV

{ SUBTRACT BGND ? Y
COUNT BGND.?N..' (,

' BGND. TAPE LOADED?Y ~

I= 0
g BGND. FILE NO.=?175 (

DATE SAMPLE WAS COLLECTED

~ MO. ?5
DAY 713

( YEAR ?1983'
. TIME ?1644

- SAMPLE VOL.OR WT."?4000 7CC
. TYPE (HEADING

(1 WASTE GAS DECAY TANK A
- TYPE-CCR1 (OR.LT) TO START ? ' .a

;
,

SPEC. WRITTEN-IN FILE 10 TAPE 31(

.{'
,

WASTE GAS DECAY TANK'A (-
5/13/83' '1720

' SAMPLE COUNTING DATE' 5/13/83 1644
SAMPLE COLLECTION DATE 5/13/93

.

1644 L F-

( ** ERROR ** ENTER DECAY TIME (DAYS) 7.0020
DECAY TIME O DAYS 3 MIN. (_

ACG. LIVE TIME. 30.O MIN.~

S$MFLE VOL./WT. 4.00E+03 CC/GR
(- FWHM FILE NO., -

., 1 *
ENG. CALIB. FILE' 1 LAST CALIB. CHECK 5/11/83
EFF FILE NO. 5' 4000 CC GAS MARIN

( AIA PKr~ SRCH. b7- A '

( 'NO. CENTROID _ NET.INTG. BKGD. % ERROR FWHM

< 'l 63.0 48928 1971164- 4.1 1.5 . i. .
.(- 2 81.0 13265175 2272056 00 1.6

3, '142.7 .2853 224806_ 23.6 1.7 L
'4 160.9- 131074 139310 0.5 11 . 7

~4 -5 :,".33 . 3 13034 6605 1.2 1,8
'

6 C, 302.9 1901 1277 13.5 -1.9 L
71 383.9 850 277~ 4.4 22

(" ;6 f, 514.0 3289, 458_ 2.0 2.5
'9- 588.4 56: 39. -20.8 2.6 C-

10.u
'

*

594.1

.g :AIA ACT CALC.7-D_
80_ 32 '15.1 2.6

,

,

-.

' '% '

.

1 .~ , ..

-



~ -

( $tht&$ (EL4 '(;- tJf p'c
.

,c s C/i3/F3 $(w

WASTE GAS Y d
NUCLIDE UCI/CC DECAY CORR. (

ENERGY ABUNDANCE (%) RATE (CPM) % ERR DELTA-E
r -

.

' XE-133 1.89E-02 +/- 5.67E-06 1.00 (

81.0 1.89E-02 35.00 442100.04 0.0 0.0

KR-85M **tNOT IDENTIFIED *** 1.00 (

149.5 (< 2.77E-07) 74.00

XE-131M***NOT IDENTIFIED *** 1.00 (
163.9 (< 1.12E-05) 2.00

KR-88 ***NOT IDENTIFIED *** 1.00"
196.1 < 1.74E-07 35.00

XE-133M 4.34E-05 +/- 5.39E-07. 1.00
232.8 4.34E-05 14.00 434.44 1.2 -0.4

C XE-135 ***NOT IDENTIFIEDtt* 1.00
249.6 << 3.11E-08) 92.00

I-131 ***NOT IDENTIFIEDttt 1.00 (

364.5 < 1.96E-08 82.00

KR-87 **tNOT IDENTIFIED *** 1.00
L 403.0 -< 3.50E-08 50.00

!

'

XE-138 ***NOT IDENTIFIED *** 1.00
434.4 < 2.93E-08 48.00 <

KR-85- 9.29E-04.+/- 1.83E-05 1.00 k
'514.0 9.29E-04 0.40 109.63 2.0 0.2

XE-135M***NOT~ IDENTIFIED *** 1.00 (
527.0 ~< 2.14E-08 80.00

'I-133 ***NOT IDENTIFIEDt** 1.00 O
529.9 (< 1.91E-08) .89.00

'
.i

I-135 t**NOT IDENTIFIED *** ' k1.00
1260.5' < 1.~23E-08 34.90

AR-41- ~ ***NOT IDENTIFIED * 4 1 '. 00 - b
~1293.6- < 4.36E ^+ 99 00

- UNIDENTIFIED: PHOT 0tf.AL L

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

,
- .-.63.05_ 1630.05 4 .1''

,
,

'

142.75 95.14. 23.6 .

.

.4369.04 .0.5 C.' ~ ~ :160.85^
.

~302 95 63.34 3.5.
.383.75 28.34 4.4

1,
p--
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... - . .-

(Uc2S|d' &S .0GCQ.f (. {'
- <

. 72ss N. . . ' -

' '( [ -

/d 3 (.

/ 9 ,*/ O [ [*X Uh A CTRL. PGM. 7-D'

- AUTOMATIC ISOTOPE ANALYSIS
5/13/83 1912

{ SEO. FILE NO. ?3 gj
GAS TKSrRM-057,RM 067 4000CC 1800 SEC
SPEC. FILE NO.? LABEL ?{- (?WGDT A

' SUBTRACT BGND ?Y 6

{ COUNT BGND.?N ,

BGND. TAPE LOADED?Y \

I= 0

{ BGND. FILE NO.=7175
DATE SAMPLE WAS COLLECTED

MO. 75
{ ,DAY 713

YEAR 71983
-TIME 71910

{ ,

SAMPLE VOL.OR WT. 74000 ?CC
4 TYPE HEADING i,

WASTE TANK A GAS{ TYPE ECR3 (OR LT) TO START ? P. (
SPEC. WRITTEN IN FILE 11 TAPE 31

-( (

(- (

( WASTE TANK 6 GAS
5/13/83 1950 (

16

-( SAMPLE COUNTING DATE 5/13/83 1914 k. SAMPLE COLLECTION DATE 5/13/83 1910
DECAY TIME O DAYS 4~ MIN.

-( ACQ. LIVE TIME' 30.0 MIN. -

SAMPLE VOL./WT. 4.00E+03 CC/GR U
~

FWHM FILE NO. . 1

( .ENG. CALIB. FILE 1 LAST CALID. CHECK 5/11/83 '(EFF FILE NO. ~5 4000 CC' GAS MARIN
AIA PK.-SRCH.~7-A'-

~

~ CENTROID NET INTG. BKGD. % ERROR FWHMNO.
.ys

< _1 .63.4 68239 2296488 3.2 1.5
l*

_2- 81.2 13449029 -2523754 0.0 1.6--
_

161~.3- 120850 136883 0.5 1.73
4- 233.7 12875 6513 1.3- 1.84 (

( O<

k- ~

- C

'q-. 5 -- 303.3 :1990 1190- 3.3 1.9
~ 6'- 384 1 793 344 4.9 2.2- N



r 8 . 53.2 b5 E4 28.8 2,6 (Uc4L $ $ cts .l)2ced (\ AIA,CCT. CALC 7-D g /e

f/ 3|F3 .

> ' '

WASTE GAS jg,yg [ -

( NUCLIDE UCI/CC DECAY CORR. (
ENERGY ABUNDANCE (%) RATE (CPM) % ERR DELTA-E

''i lg

( XE-133 1.91E-02 +/- 5.74E-06 1.00 (
81.0 1.91E-02 35.00 448300.05 0.0 -0.1

KR-85M ***NOT IDENTIFIEDt** 1.00( (
149.5' (< 2.78E-07) 74.00

XE-131Mt**NOT IDENTIFIEDt** 1.00( (
163.9 (< 1.15E-05) 2.00

KR-88 ***NOT IDENTIFIED *** 1.00
{ (196.1 < 1.75E-07 35.00

t, &i

-( XE-133M 4.30E-05 +/- 5.37E-07 1.00 (
232.8 4.30E-05 14.00 429.13 1.2 -0.8

( XE-135 ***NOT IDENTIFIEDt** 1.00 (
249.6 (< 3.16E-08) 92.00

I-131 ***NOT IDENTIFIED *** 1.00-( ~(
364.5 < 2.00E-08 82.00'

~KR-87 ***NOT IDENTIFIED *** 1.00
{- 403.0 < 3.36E-08 50.00

i. saf
XE-138 ***NOT IDENTIFIEDt*t 1.00 (<

l 434.4 < 2.98E-08 48.00

( KR-85 9.55E-04 +/- 1.82E-05 1.00 (
514.0 9.55E-04 0.40 112.74 -1.9 -0.1

XE-135M***NOT IDENTIFIEDttt 1.00 (( 527.0 < 2.37E-08 80.00

L '( I-133 ***NOT IDENTIFIED *** 1.00 -

Y-
529.9 < 1.99E-08 89.00

..n

, 4 I-135 -t*tNOT IDENTIFIED *** .1.00
l1260.5 (< 1.23E-08) 34.90'

r

('.AR-41 **tNOT IDENTIFIED *** 1.00' b,

- '.1293.6 '< 4.36E-09 99.00

( UNIDENTIFIED-PHOTOPEAKS 4
ENERGY RATE (CPM) % ERR

(; C
'!

( O

L-

'63.45 ~2274.04 3.2('" 1161.25 4028.04 0.5
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([') h
.

,/ ', h.

,_

' 'E ?
., Ql3 { W2 - (

D
*X OAJA CTRL. .PGM. 7-D' / [

L h '''
1 83 -

( SEG. FILE NO. ?3
g

GAS TKSrRM-057,RM 062r4000CCr1800 SEC
SPEC. FILE NO.? LABEL ?

{ ?A WGDT (

SUBTRACT BGND ?Y
COUNT BGND.?Ng .

BGND. TAPE LOADED 7Y l
I= 0
BGND. FILE NO.=?175

{ DATE SAMPLE WAS COLLECTED
4 ,

MO. ?5
{ DAY ?13

YEAR ?1983
TIME 71338g
SAMPLE VOL.OR WT. g74000 ?CC
TYPE HEADING
A WGDT.
TYPE CCRT (OR LT.) TO START ? 'Y (
SPEC. WRITTEN IN FILE 9 TAPE 31

( (
, t

.( (

- 5/13/83 1417 k

( SAMPLE COUNTING DATE 5/13/83 1341 (SAMPLE COLLECTION DATE 5/13/83 1338
DECAY TIME O DAYS- 3 MIN.
ACQ. LIVE TIME 30.0 MIN.( -

!'
' SAMPLE VOL./WT. 4.00E+03 CC/GR *
FWHH-FILE NO.- 1 ..

( ENG.-CALIB. FILE .1 LAST CALIB, CHECK 5/11/83
EFF FILE-NO. 5 4000 CC GAS-MARIN-

AIA PK. SRCH. 7-A'

-NO. CENTROID NET INTG. BKGD. % ERROR- FWHM l
.

< 1 63.5 77693 2281544 2.8 - 1. 5 .A 2 81.5 13593785 2514573 .0.0 -1.6 L
3 161.4~ 124344 139332 'O.5 1.7

n 4; .233.9 13795 7433 1.2 1.8 (' - 5 303.5 1929- 1150' 3.4 1.9
6 384.3 769 ~367 5.0 2.2 u.

.7- 514.6 3304 420 1.9 2.5,

' 8 '663.2: 21 :6 28.0 2.6. ' "

AIA ACT. CALC _7-D
|('

'

(

.b t
Lx



i = +_ . T | (s

. ks |i v} } ,
_-

.:
> ( *ss

(WASTE GAS h [ SS ' }} ,c( NUCLIDE UCI/CC DECAY CORR. a- LLtAG Q ,(ENERGY ABUNDANCE (%) RATE (CPM) % ERR DEL TA-

( XE-133 1.92E-02 +/- 5.77E-06 1.00
81.0 1.92E-02 35.00 453100.04 0.0 -0.4 g

( KR-85M ***NOT IDENTIFIED *** 1.00
149.5 (< 2.79E-07) 74.00 g

Q
'

(. XE-131M***NOT IDENTIFIED *** 1.00
163.9 (< 1.17E-05) 2.00 (

( KR-88 ***NOT IDENTIFIED *** 1.00
196.1 (< 1.75E-07) 35.00 (

( XE-133M 4.61E-05 +/- 5.62E-07 1.00 g232.8 4.61E-05 14.00 459.83 1.2 -1.0 '

-( XE-135 ***NOT IDENTIFIED *** 1.00
249.6 (< 3.11E-08) 92.00 (

'

.

(- I-131 ***NOT IDENTIFIED *** 1.00
364.5 < 1.94E-08 82.00 (

( -KR-87 ***NOT IDENTIFIED *** 1.00
403 0 < 3.45E-08 50.00 (

(- XE-138 ***NOT IDENTIFIED *** 1.00
434.4 < 2.93E-08 48.00 (

(' KR-85 9.33E-04 +/- 1.81E-05 1.00
(514.0 9.33E-04 0.40 110.13 1.9 -0.3

. L.

( XE-135M***NOT.IDENTIFIEDt** 1.00
527.0 < 2.91E-08 80.00 (

( I-133 ***NOT IDENTIFIED *** 1 00
529.9 < 2.46E-08 89.00 =*

' ( I-135 ***NOT IDENTIFIED *** 1.00
-1260.5 <:1 43E-08 34.90' l

'( . AR-41' ***NOT IDENTIFIED ***
_

1293.6 < 5.05E-09 99.00.
1.00

l'

LLL
( UNIDENTIFIED PHOTOPEAKS

(,

ENERGY' RATE (CPM) %' ERR

63.55 2589.04 2.8 l
161.35~ -4144.04 0.5
-303.54 64.35 34<-

.384.15 25.64 5.0 C2 ,'
'

.662.95 0.74 28.0
t
'-
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tX 0 i b
AUTOMATIC ISOTOPE ANALYSIS Igq

!'h 5/13/83 1236 /1 r-

( SEG. FILE NO. 73 -

GAS TKSrRM-0577RM 062,4000CCr1800 SEC
SPEC. FILE NO.? LABEL 7

(' ?A WGDT
~ SUBTRACT BGND ?Y
COUNT BGND ?N{ (BGND. TAPE LOADED?Y
I= 0

{ .BGND. FILE NO.=?175DATE SAMPLE WAS COLLECTED I
<,

t,

-{ MD. 75
DAY ?13 g

YEAR 71983
TIME 71234

{ SAMPLE VOL.OR WT. 74000 ?CC 'g

TYPE HEADING
A WGDT( TYPE CCRJ (OR LT) TO START ?- O I
SPEC. WRITTEN IN FILE 8 TAPE 31

(- (
H

(- (

5/13/83 1313 (
p SAMPLE COUNTING DATE 5/13/03 1236

SAMPLE COLLECTION DATE 5/13/83 1234 (
DECAY TIME O DAYS 2 MIN.

'( -ACQ, LIVE TIME 30.0 MIN. .
- SAMPLE VOL./WT. 4.00E+03 CC/GR *

FWHM FILE NO. 1- tj,

r ENG. CALIB. FILE' 1 LAST CALIB. CHECK 5/11/83
EFF' FILE NO. 5 4000 CC GAS MARIN k'

AIA PK..SRCH. 7-A^

NO . - ' CENTROID NET INTG. BKGD. % ERROR FWHM b

'l 63.2 58764 2311232 3.7 1.5
b- - 2 91.0 13192466 2532140 0.0 1.6 L

3 160.9- 129429 150360 0.5 1.7
4 233.3 -13362 '6678- 1 2. 1.8-

- 5. 303.0 1900 1250 -35 1.9 L
6 ^384.0. 719 355 53 -2.2-

. 7 514.1 3330 413 1.9~ 2.5
,,

- 8 '588.1 60 51 .21.'3: 2.6- '
9 594.~1 49 .47 - 24.5 26

~ 10 - 1461.0 -- 15 1 28 7 .2.3,

8.: q
e



/. N. I i (
0 (jd b.l -

3r,[ Nrs ACT. CALC 7-D I
'

3 4

- g %:T N - {( WASTE GAS
NUCLIDE UCI/CC DECAY CORR.

ENERGY ABUNDANCE (%) RATE (CPM) % ERR DELTA-E{ g

XE-133 1.88E-02 +/- 5.64E-06 1.00

{ 81.0 1.00E-02 35.00 439700.04 0.0 0.0 g

'i f KR-85M ***NOT IDENTIFIEDtt* 1.00 et
149.5 (< 3.51E-07) 74.00

{ g

XE-131M***NOT IDENTIFIED *** 1.00

{ 163.9 (< 1.36E-05) 2.00
g

KR-88 ***NOT IDENTIFIED *** 1.00
'196.1 < 2.19E-07 35.00

{ g

XE-133M 4.45E-05 +/- 5.43E-07 1.00
232 8 4.45E-05 14.00 445.44 1.2 -0.4{ {

XE-135 t**NOT IDENTIFIED *** 1.00 it

249.6 (< 4.17E-08) 92.00( (
I-131 . ***NOT IDENTIFIED *** 1.00

364.5. < 2.53E-08 82.00( g

KR-87 ***NOT IDENTIFIED *** 1.00
403.0 < 4.36E-08 50.00( (

XE-138 ***NOT IDENTIFIED *** 1.00

( 434 4 < 3.62E-08 48.00
(

KR-85 9.41E-04 +/- 1.81E-05 1.00 t

514.0- 9.41E-04 0.40 111.04 1.9 0.1( (
.XE-135M***NOT IDENTIFIED *** 1.00

(. 527.0 (< 2.95E-08) 80.00
. <

I-133 ***NOT IDENTIFIED *** 1.00
529.9 < 2.54E-08 89.00(

-I-135 ***NOT IDENTIFIED *** 1.00
1260.5 (< 3.64E-08) 34.90-(- .

AR-41 .***NOT_ IDENTIFIED ***- 1.00 .p,I
-1293.6 < 1.28E-08 99.00p
UNIDENTIFIED PHOTOPEAKS

r
. .

.*
' ENERGY RATE (CPM) % ERR

: 63.25 1958.05 3.7 -
_.~'

160.85- 4314,04 0.5 -

303.04 -63.34 3.5
383.84 23.94 ~5.3,

.

' '
,

u_
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, ~h Wh f*'

f /3 ~$b {
( ; *

_,
'tX 0

+h'UTOMATIC ISOTOPE-ANALYSIS
A

'
5/13/83. 1133

'SEG.= FILE NO. 73( W mm . Oc_c s cc. . I

GAS TKSrRM-057,RM 062r4000CCr1800 SEC
SPEC. FILE NO ? LABEL ?-{ (
?.
SUBTRACT BGND ?Y

' COUNT BGND.?N (
BGND. TAPE' LOADED 7Y
T= 0
BGND. FILE-NO.=7175 (

6 DATE SAMPLE WAS COLLECTED
l 'f<

MO. 75 g(- DAY 713-
YEAR 71983
TIME,71131{ (-
SAMPLE VOL.OR WT.'?4000- ?CC
TYPE HEADING

-

A WGDT (-
i - TYPE CCR] (OR LT) TO' START ? 4

SPEC..-WRITTEN IN FILE .7 TAPE- 31

! .(- (

'
,

(. (
,

( ('
5/13/83 1210-

(' SAMPLE COUNTING DATE
5/13/83 1134 (

SAMPLE COLLECTION DATE 5/13/83 1131
DECAY TIME O DAYS 3 MIN.
ACG. LIVE TIME 30 0 MIN. w.

(- SAMPLE VOL./WT.
*

4.00E+03 CC/GR
l FWHM FILE NO. .1 i ! 'E

ENG. CALIB. FILE 1 LAST CALIB. CHECK 5/11/83 .I,

\ EFF FILE'NO.; 5- 4000 CC GAS MARIN
-

AIA PM. SRCH. 7-A'
b

.NO. CENTROID NET INTG. BKGD. . % ERROR FWHH

~gf 1- 62.9: 47375 1983913 4.2 1.5 I
2 80 9 13682565 '2461315 0.0~ 1.6' *

.3 142 7 3210 -225059 21.0- 1.7
- 4- -160.8 129406 138318 05 1.7

k-.

5 1233.1- 13662 7515 12 1.8

6 ~ 302.9 1947= 1258 3.'4 1.9 .t,

7. 383.8 782- -369 -5.0 2.2 Y^ ,'1
8 513.9- 3110 480 2.1 25

AIA ACT.. CALC 7-D
:( L

4- 1,

__ _ _ - _ _ - _ - - _ -



i1 \
rh ' (A)& ) (L

"

'.? .

,g <5 -/J3- 125
*

7
WASTE GAS

[ NUCLIDE UCI/CC DECAY CORR. (ENERGY ABUNDANCE (%) RATE (CPM) % ERR DELTA-E

( XE-133 1.95E-02 +/- 5.86E-06 1.00 g
81 0 1.95E-02 35.00 456000.04 0.0 0.1

( KR-85M ***NOT IDENTIFIEDt** 1.00
(149.5 (< 2.77E-07) 74.00

1

r XE-131Mt**NOT IDENTIFIEDt** 1.00
' (163.9 (< 1.11E-05) 2.00

( KR-88 **tNOT IDENTIFIEDt** 1.00
196.1 < 1.72E-07 35.00

( XE-133M 4,55E-05 +/- 5.60E-07 1.00
232.8 4.55E-05 14.00 455.44 1.2 -0.2

XE-135 *t*NOT IDENTIFIED *** 1.00( g-249.6 (< 3.12E-08) 92.00
I,,

I-131 ***NOT IDENTIFIEDt** 1.00( (364.5 < 1.95E-08 82.00

( KR-87 *ttNOT IDENTIFIED *** 1.00
(-403.0 (< 3.25E-08) 50.00

i XE-138 **tNOT IDENTIFIED *** 1.00 (\ 434.4 < 3.14E-08 48.00

( KR-85 8.78E-04 +/- 1.80E-05 1.00 (514.0 8.78E-04 0.40 103.63 2.1 0.3
,

.

( XE-135M***NOT IDENTIFIEDt** 1.00 (527.0 < 1.84E-08 80.00

I-133 **tNOT IDENTIFIEDt** 1.00 -

(' 529.9 < 1.63E-08 89.00 TI

( I-135 ***NOT IDENTIFIEDt** 1.00
k1260.5 < 1.04E-08 34.90'

r AR-41 tt*NOT IDENTIFIED *** 1.00 (-

1293.6 < 3.67E-09 99.00
. ..

( UNIDENTIFIED PHOTOPEAKS g,

ENERGY RATE (CPM) % ERR

l'

62.95 1579.05 4.2
142.75 107.05 21.0
160.75 4313.04 0.5 , . -

'

302.95 64.94 3.4 tr

383.65 26.04 5.0

t-

.

=
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'g ' W4b7 |a
g-13-[3 c'

"D (
tX 0 I (

( AUTOMATIC ISOTOPE ANALYS:1
5/13/83 1036

SEG. FILE NO. ?3 jc7 wnAv, Cecum ,I
(

OAS TKS r RM-057, RM 062,40'. ".CC r 1800 SEC
SPEC. FILE NO.? LABEL ?

,

( -

' ' SUBTRACT BGND ?Y
COUNT BGND.?N( BGMD. TAPE LOADED?Y
I= 0 g

BGND. FILE NO.=?175( DATE SAMPLE WAS COLLECTE:
(

MO. ?5( DAY ?i3
YEAR ?1983 (

TIME ?1034( SAMPLE VOL.OR WT. ?4000
CC h

l'L TYPE HEADING 4

A WDD\GDT( TYPE ECRJ (OR LT) TO STAET ?
'l

6 TAPE 31
SPEC. WRITTEN IN FILE

(
(

(
f

0 '( 5/13/03 1113

5/13/83 1037'f

SAMPLE COUNTING DATE 5/13/83 1034
f ( SAMPLE COLLECTION DATE

O DAYS 3 HIN.<

DECAY TIME
ACG. LIVE TIME 30 0 MIN.

( SAMPLE VOL./WT.
-4.00E+03 CC/GR

1 5/11/83FWHM FILE NO. LAST CALIB. CHECK
ENG. CALIB. FILE 1

4000 CC GAS MARIN( EFF FILE NO. 5i
'

AIA PK. SRCH. 7-A'

NO. CENTROID NET INTG. BKGD. % ERROR FWHM .

43 1.5
46501 1964772.

1 62.9 00 1.6
( 80,9 13636547 2439388

2 3893 220551 17 1 1.7

128857 135901 05 1.7'

3 143.1
14116 7098 12 184 160 0

' (
1829 1252 36 195 233.1
753 331 50 226 302.9

7 383.8 426 20 25
3292' 8 513,9 62 23 7 26.

57
9 593.2

AIA ACT, CALC 7-D
k

/
.



[ bq,

'' ''
E/ 3 cf'd,,

f_WASTE GAS

NUCLIDE UCI/CC DEC6Y CORR.
'I ENERGY ABUNDANCE (%) RATE (CPM) % ERR DELTA-E '

XE-133 1.94E-02 +/- 5.84E-06 1.00
81.0 1.94E-02 35.00 454500.04 0.0 0.1

(KR-85M ***NOT IDENTIFIED *** 1.00
149.5 (< 2.75E-07) 74.00

XE-131M***NOT IDENTIFIED *** 1.00 (
163.9 (< 1.10E-05) 2.00

(KR-88 **tNOT IDENTIFIEDt** 1.00
f*'O 196.1 < 1.72E-07 35.00 ,t,

XE-133M 4.70E-05 +/- 5.60E-07 1.00
232.8 4.70E-05 14.00 470.53 1.2 -0.2

(XE-135 ***NOT IDENTIFIED *** 1.00
249.6 (< 3.03E-08) 92.00

I-131 ***NOT IDENTIFIEDt** 1.00
364.5 < 1.88E-08 82.00

KR-87 **tNOT IDENTIFIEDt** 1.00
' , ' 403.0 < 3.43E-08 50.00

' '

IXE-138 ***NOT IDENTIFIEDt** 1.00
434.4 < 3.33E-08 48.00

KR-85 9.30E-04 +/- 1.81E-05 1.00
514.0 9 30E-04 0.40 109.74 2.0 0.3

XE-135M*ttNOT IDENTIFIEDtt? 1.00
527.0 < 2.21E-08 80.00

OI-133 tttNOT IDENTIFIEDt** 1.00
I' 529.9 < 1 90E-08 89.00 ,

I-135 ***NOT IDENTIFIEDt** 1.00 l

1260.5 < 1.23E-08 34.90
|

AR-41 ***NOT IDENTIFIED *** 1.00 k-

1293.6 < 4.36E-09 99.00

IUNIDENTIFIED PHOTOPEAKS

ENERGY RATE (CPM) % ERR'

( ,

62.95 1550.05 4.3*
<

143.14 129.74 17.1 _

160.75 4295.04 0.5 "

302.95 60.94 3.6
383.65 25.14 5.0


