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Inspection Summary

Inspection on May 2-6, 1988 (Report No. 50-483/88008(DRSS))

Areas Inspected: Routine, anncunced inspection of confirmatory measurements,
and Radiological Environmental Monitoring programs including: plant chemistry
organization, management controls, trainin~ and qualifications (IP 83722,
83723); quality assurance and confirmatory measurements for in-plant
radiochemical analysis (IP 84725): and radiological environmental monitoring
(IP 80721). Coliection of collocated thermoluminescent dosimeter (TLD)
measurement resuits (Tl 2500/22, IP 80721) was performed and the licensee's
action on an open item was reviewed.

Results: Management attention to detail in radiological measurements has
resulted in an cverall strong program; howev:r, timeliness in completing
calibration corfirmation tests and inspec.ur-cbserved poor laboratory
practices need to be addressed. No violations or deviations were

idencified during this inspection.
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DETAILS

1. Persons Contacted

*W. R. Robinson, Assistant Plant Manager

*D. R. Bromwell, QA Engineer

*J. C. Gearhart, Superintendent, QA Operations Support
*C. Graham, Supervisor, Health Physics Technical Support

*F. J. Forck, QA Scientist
*J. R. Peevy, Assistant Manager, Technical Services
*C. A. Riggs, Supervisor, Chemistry
*R. R. Roselius, Superintendent, Health Physics
*E. M. Thornton, QA Engineering Evaluator

*M. A. Trusty, Acting Counting Room Foreman

J. D. Nurrenbern, Health Physicist

G. Clark, Senior Rad/Chem Technician

R. Seitz, Rad/Chem Technician

L. Godley, Rad/Chem Technician

P. Bell, Chemist

*P. H. Little, NRC Senior Resident Inspector
*Denotes those present at the exit meeting.

K Licensee Action on Previous Inspeciion Findings

(Closed) Open Item (483/87016-01): Licensee to complete changes in the
QA/QC program. QC chart limits to be modified, boron QC charts and
control sample results tabulated by July 25, 1987 The licensee has
revised procedures to address the concerns in this open item. The
licenser now determines the <tandard deviation (s.d.) and the upper

and lower warning and control levels every 3ix months using a minimum

of 15 current data points for key parameters defined in COP-ZZ-00700.
Perfor. ince check data for each key parameter is recorded on a "Control
Chart D:2ta Sheet." The boron control chart data indicated that the

six months update of the s.d. and control and warning levels had be¢n
performed. The licensee now uses independent sources to check stability
of s*tandards by assuring that, as a minimum, different 1ot numbers for
calibration standards and control standards are used. There has been no
change in the status of obtaining a computer for tabulation and analysis
of data.

3. Management Controls and Organization (IP 83722, %3723)

The inspectors reviewed the management controls and organfzation cr the
Health Physics Technical Suppart (r>1S) Group. The group is headed by
a HPTS Supervisor who reports to the Health Physics Superintendent who
in turn reports to the Assistant Manage~ Technical Services. The HPTS







Daily QC charts for the germanium detectors were inspected. . .e
Health Physicist responsible for interpreting and evaluating the
charts was interviewed by an inspector and appeared to be competent
and knowledgeable in this area. Rad/Chem Technicians were observed
and evaluated on sample acquisition and preparation, and general
laboratory practices. One technician was observed pouring low level
radfoactive 1igquid into a container without wearing gloves. The
licensee acknowledged the inspectors' concern and agreed to discuss
the laboratory practices with Rad Chem personnel.

b. Sample Split

Six samples (air particulate, charcoal absorber, charcoal spike,
reactor coolant, liquid waste and gas) were analyzed for gamma
emitting isotopes by the licensee and in the Region III mobile
laboratory on site. Comparisons were made on combinations of

the Ticensee's four normalls used count room detectors and on

a back up system in the EOF. Results of the sample comparisons

are given in Table 1; comparison criteria are given in Attachment 1.
The licensee achieved 87 agreecmenis out of 89 comnarisons.

A containment air particulate, a liquid waste monitor tank, a reactor
coolant and a gas sample yielded all agreements. The licensee agreed
to analyze or have a poriion of the ligquid sample analyzed for gross
alpha, gross beta, H-3, Sr-89, Sr-90 and Fe=-55 and report the results
to Region III (Open Item 50-483/88008-01).

A containment charcoal absorber yielded a disagreement on Detector 2
and on the EQF detector for 2r-82. 1In addition to the disagreement,
the fodine comparisons, altiough agreements, were biased low. A
spiked charcoal absorber was analyzed as an unknown on Detector 2
and by the inspectors resulting in all agreements. The inspectors
then demonstrated to the licensee that activity distribution on the
sample and the calibration standard were not the same which caused
the low bias in the analyses. The licensee was cautioned of the
potential for under reporting halogen fission products in samples
collected under abnormal conditions. The licensee acknow'edged

the inspectors comments.

c. Audits

The inspectors reviewed several surveillance reports and audi. ranorts
related to radiochemistry., There were no findings made relating ¢
confirmatory measurements. The inspector also noted the high quiaiity
of the surveillance reports and, in particular, the technical quality
of "Surveillance of EBAR" performed in January 1988.

No violations or deviations were noted.



Environmental Protection (IP 80721)

The inspectors reviewed the radiological portion of the licensee's "Annua)
Environmental Operating Report" for 1985 and 1987. The levels of
radioactivity in the samples collected around the plant were generally
consistent with previous data. There appears to be no evidence that the
plant operation has had any significant environmental impact.

No violations or deviations were identified.

6. Collocated TLD Verifi~ation (TI 25000/22, IP 80721)
The inspectors exari-.d ten locations where licensee and NRC dosimeters
were thought to be collocated. Eight of the locations appeared close
enough in distarce and azimuth to be so regarded. NRC TLD Stations
Nos. 8 and 27 were not collocated with Licensee's Stations Nos. 47
and 15, respectively.
No violations or deviations were identified.
7. Open Items
Open items are matters which have been discussed with the licensee, which
will be reviewed further by the inspector, and which involve some action
on the part of the NRC or licensee or both. An open item disclosed during
the inspection is discussed in Section 4b.
8. Exit Meeting
The inspectors met with licensee representatives denoted in Section 1
at the conclusion of the inspection on May 6, 1988. The scope of the
inspection and findings were discussed.
During the inspection the inspectors discussed the likely informational
content of the inspection report with regard to documents or processes
reviewed by the inspectors during the inspection. Licensee represen=
tatives did not identify any such documen.s or procedures as proprietary.
Attachments:
1. Attachment 1, Criteria for
Comparing Analytical
Measurements
2. Table 1, Confirmatory Measurements

Program Results, lst Quarter 1988



ATTACHMENT 1

CRITERIA FOR COMPARING ANALYTICAL MEASUREMENTS

This attachment provides criteria for comparing results of capability tests
and verification measurements. The criteria are based on an empirical
relationship which combines prior experience and the accuracy needs of this

program.

In these criteria, the judgment limits are variable in relation to the com-
parison of the NRC's value to its associated one sigma uncertainty. As that
ratio, referred to in tnis program as "Resolution”, increases, the acceptability
of a licensee's measurement should be more selective. Conversely, poorer
agreement should be considered acceptable as the resolution decreases. The
values in the ratio criteria may be rounded to fewer significant figures to
maintain statistical consistency with the number of significant figures reported
by the NRC Reference Laboratory, u.:less such rounding will result in a narrowed
category of acceptance.

RESOLUTION RATIO = LICENSEE VALUE/NRC REFERENCE VALUE
Agreement

<3 No Comparison

23 and <4 0.4 - 2.5

24 and <8 0.5 - 2.0

28 and <16 0.6 - 1.67

216 and <51 0.75 - 1.33

251 and <200 0.80 - 1.25

2200 0.85 - 1.18

Some discrepancies may result from the use of different equipment, techniquec,
and for some specific nuclides. These may be factored into the acceptance
criteria and identified on the data sheet.



SAMPLE

PRIMARY
DET |

P FILTER

DET Y

FRIMARY
DET3

e

QFFICE OF INSPECTION AND ENFORCEMENT

TAELE !

S NUCLEAR RFEGUILATORY COMMISSION

CONF IRMATORY MEASUREMENTS PROGRAM

FACILITY:

CALLAWAY

FOR THE 2 OLIARTER OF 1998

ISOTOPE RESLLT

NA-24
CR-S1
MhN-S4
Cco-S8
Co-60
I-131
1-132
1-122
1-13%
cS-137

CrR-S1
MN-S4
co-S8
CO-60
=131
ZR-9S
NB-9S
MO~-99
Ce-134
C$-137
CE~144
HF-181

NA-Z4
CR-S1
MN-54
co-S8
CO-60
I-131
1-132
[-133

T TEST RESULTS!
A=AGREEMENT

D=DISAGREEMENT
»=CRITERIA RELAXED
N=NO COMPARISON

T P e L el e

1, 2E8=03
4,0E-03
5- 15-04
4, 0E-03
3. 4E~04
S. 7E-03
4,3E-03
{. 1E-02
4, 9E-03
S. 3JE-04

é.8E-12
S.7E~13
é. 05"12
6. 25-13
&, 4E-13
7.0E-13
&, lE‘!.’l
1. 7E-12
4,6E-13
’O:E" ‘2
6. 8E~-13
3. 3E-13

I ZE-O‘!'
3, 1E-03
8- 3’5-04
3. 9E-03
30 QE-()‘
S.8E-03
4,4E-03
1. 1E-02

ERROR

4,6E-0%
2. SE~-04
4, 0E-0S
6, 26-09
2. 9E-09
6. 6E-0T
7. 4E-0%
7+ 9E=08%
1.8E-04
3. BE-0S

6.8E~-13
6» 85"4
1.9€-13
6. SE- 14
6. %E~14
1-:5'13
8.4E-14
4, 7E~13
1.26-13
{.28-13
6. 7E-14
9. SE~14

4,4E-0%
X.2E-04
4, BE-0S
&, OE-08
2.8E-05
6, BE-0S
6. JE-0S
7. 8E-0%

===l ICENSEE~-~~

RESILT

1. 2E-032
3. 4E-03
6. OE‘O4
3. S5E-03
. 2E-04
. 8E~-02
. 45-03
. IE"O:
. BE-03
7E-04

P N

6. 8BE~-12
S.4% 13
é6.3E-12
S. 9€-13
4, 7E-13
. 3~13
6., 0E-13
1, 5€~12
2,7E-13
9.2E-13
7.2E-13
2.4E-13

. 2E-03
.BE--02
« 0E=03
¥E-02
4,6E-0F
1. 28=02

N O

EREOF

<
m
|
-
N

. ':E-C‘4
BE-0S
. 1E=0S
8E-0S
, 4E-05S
IE-0S
TE-0%
7E-04
 4E=0F

S SCIEEL

(7 Bl s B BT 8

SE-13
. SE-14
IE-13
FE-14
0E~01
L GE-14
7E-14
1E-14
IE-14
. 0E-14
IE-13
. 0E=01

- -

-

D= P DN~- £l

2, 4E-0S
2. NE-04
2, 9E-0%
. NE-0%S
2, 2E-0S
8. TE~0S
S, 6E-0S
7.0E~-0%S

T

PP>pPpPDbDP DD

waul JCENSEEI NRC=~=-
RATIO RES
9.7E-01 2.6E 01
3.76=01 1.1€ 01
1.2 00 1,3E 0}
8.7E-01 6.3€ 01}
9.2E-01 1.2E 0O}
1.0 00 B8.6E 01
9. 8E-01 6&.0E 01
9. 9E-01 ||.4F 02
%.86-01 3,1E 01}
8.7E-01 1.4E 01}
1.0E 00 1.0€ 0Ol
®.5E-01 R.4E 00
1.1E 00 3,2E 01
®.6F-01 9.1E 00
7.3E-01 9.2E 00
7.95E-01 S.9€ 00
9. 9E-01 7.3E 00
¢.2E-01 3I.5E 00
S.9E-01 3,9E 00
8.0E-01 9.9€ 00
1.0E 00 {,0E 01
7.3E-01 3.5€ €O
%.8E-01 2.7E 0}
1.2E 00 9.4E 00
7.9E-01 1.,7E 01
1.0E 00 &.5E 01
7.7E-01 1.4E 0l
1.0E 00 8.S5E 01
1.0E 00 &.9E 01
1.0E 00 1.4 02

PP pDDbD »P2PpepPpPpPPpPpDPDD



SAMPLE

PRIMARY [-13%5
Per 3 couTE-1%4
CE-137

P FILTER
DeT

CR-S1
co-S8
MN=-S4
CO-60
[-131
IR-9%
NB=-9%
MO-%9
cS-124
CS-137
CE-144
HF-181

C FILTER
DET R

BR-82
1-131
[-133

CR-S1
MN-S54
FE-39
co-58
CO-60
W-187
I-131
I1-132
=133
=139

CS-134

L WASTE
EoF

T TEST RESILTS:
A=AGREEMENT
D=DISAGREEMENT

-
£

OFFICE OF INSFECTION AND ENFORCEMENT

TABLE |

NUCLEAR REGIILATORY COMMISSION

CONF IRMATORY MEASUREMENTS PrROGRAM

FACILITY!

CALLAWAY

FOR THE 2 QUARTER OF 1920

[SOTOPE RESILT

S. 3E~-03
1. +£€-04
S. $E-04

é.8E~127
. OE-IZ
S. 76~13
6. 25"13
6.4E-13
7. 05—13
[ lE' 13
1. 7E-12
4,.6E-13
1, 2E"'12
6.B8E-13
3. JE~13

 JE-11

4. 1E-0S
4. 1E-06

«:CRITERIA RELAXED

N=NO COMPARISON

ERROR

1. 7E-04
3, 0E-0F
2,8E-0S

o. NE-13
1.9€-13
6. 8E--14
&, 85_14
6- QE"!4
1.26~13
8.4E-14
4,7E-13
1.26-13
1.26-13
6\ ?E"' "
?.SE-14

4,8E-13
&.8E~-13
3. 1E~13

20 15-06
2., {E-07
2.7E-07
3. RE-07
1.5E-07
7.7E~07
6., 0E-O7
8. 28-07
&, 9607
1.2E-06
2, 2E-07

wowel |CENSEE=~~~
RESULT ERROR

9. 1E=0F 1,4E-04
1. 3E-04¢ 2.%E~0D
9. E~04 2.7E-0%
6. 4E-12 3.TE-13
$.78-12 1.2E-13
6. 08-13  S.ZE~-14
9. 7E-13 S.ZE-14
6, 0E~13 0, 0€-01}
6, SE-=13 7.5E-~-14
S.8€-13 S.0E-14
1.SE-12 3.2E-14
2.86~-13 4 4E--14
9.4E-12 6.27E-14
6. 2E~13 1.3€-13
1. 5€-13 0.0E-01
8.5€-12 2.1E-13
4,9€-i1 T.ZE-13
2.9€~12 1.1€~13
2.7E=-0S 1,2E-06
S.5E-06 1.2€-07
1.4E-06 1.7E-07
2.8E-08 2,0E-07
2, 2E-06 9.TE-08
2.3E-06 3. 0E-07
9.8E-05 3,2E-07
1.2E-09 3.4E-07
1. 2E-04 3,SE-07
3.9€~0% - 7. 3E-07
3,9E-06 1,3E-07

===LICENSEEINRC ===~

RATIO

o, SE-01
=, ZE~-O1
SE-01

4O

. SE-01
SE-01
.QE 00
IE-01
,4E-01
2E~-01
. SE-01
JE-0}
. 2E=-01
1E-O1
. QE-01}
4E-01

S 000 OO0 0O~ 0

-

8E-01
VE-O1
. 7E-01

el UL

2E 00
. 3E-01
2E 00
. 2E=-01
0E 00
.4E 00
. SE-C1
. 2E-01
. 3E=01

4E-01
. 4E-01

FEZ

3. 1E
4.¢E
1.4E

1.0€
3.2

A.4E
9. 1E
9. 28
S. 9E

01
00
01

01
01
00
00
00
00
00
00
00
00
01
00

01

01
01

01
01
00
01

00

c O2

01
>
.

01

1

oD

PP 2PDPDPDLPPPDPDLPPDDD

PP DD




TABLE |

LI £ MUCLEAR FEGLILATORY COQMMMISSICN
OFFICE OF INSFECTION AND ENFORCEMENT

CONF IRMATORY MEASLUREMENTS PROGRAM

FACILITY: CALLAWAY
FOR THE 2 QUARTER QF 19010
------ NRC======= weewl [CENSEE-=~== ==l |CENSEEINRC==~~
SAMPLE ISOTOPE RESLLT EFROR RESILT ERRCPR RATIO RES T
L WASTE CS-136 2.8E-06 2.2E-07 2: 8E-06 + 2E=0Q7 1.0 00 (,3E 01 A
bor Coutr CS-137 1.6E-0T 2,9E-07 1.SE-08 1.5E-07 2. 4E-01 S.6E 01 A
C FILTER BR-82 1 IF-11 4.BE-13 8,3~-12 2.1E~-13 6. 6E~-01 2.6E 01 D
FoF =13} 5. %E~11 6.BE-13 4,68~11 3.0E~13 8.3 E-01 8.1E 01 A
=133 3.4E-12 3.1E~13 2:6E~12 2E-13 7.86-01 11.1E 01 A
OFF rAS XE-133 7.8E-04 |,SE-OS 7.7E-04 1,4E-08 1.0E 00 S.3E 01 A
nera XE~12XS 1.,BE-0%S 2.1E-06& 1.7E=05 1.3E-07 %.1E-01 B8.7E 00 A
C SPIKED CO--57 9. 2E-03 1.7C-04 9. 7E~0T 9.4E-0S 1.1E 00 S.4E 01 A
DPeETa 060 2. 0E-02 9S.8E-04 1.26-02 3,3E-04 9.9E-01 3Z.4E 01 A
HG-203 6.3E-03 2,5E-04 6. 6E-03 1, 7E-04 1.0 00 2.%€ 01 A
Y-88 2, 1E-02 6.5SE-04 2. 1E-02 3.2E-04 1.0E OO 3.2E 01 A
CD-109 $S.2E-01 ¢&,.4E-03 S. 5€-01 3,.5€E-03 1.1E 00 B8.1E 01 A
SN-113 1.3E-02 3,%9E-04 1.4E-02 2,1E-04 1.1E 00 3I.3ZE 01 A
CS~-137 1.8E-02 S.SE~-04 2, 0E~02 2.7E~04 1.1E 00 3.3 01 A
CE-139 7.3E-73 2.0E-04 7.6E-02 9,8E-0%S 1.0E 00 3,6E 01 A
OFF GAS XE-133 7.6E-04 |1,4E-0S 7.8E=-04 |1, 2E-06 1.0E 00 S.4E 01 A
DET I XE=139 1.4E-0% 1,7E~-0é& 1. 7E=-08 1,2E-07 1.2E 00 B.4E 00 A
L WASTE NA-24 1,0E=-GS 3, 20~07 1. 0E~0S |.9E~07 1.0B 00 3.2E 0f A
Dery CR-51 2. 7E-0% 2.0E-06 2. RE-0S 1,86E-06 1.0 00 1{.2E 01 A
MN~-S4 S.4E-0& 2.6E-07 4.28-06 1.4E~07? 7.826-01 2.1€ 0t A
co-S8 Z.0E-0S 4.1E-07 2.9E=-09 2.6E-07 . 6E-01 7.4E 01 A
CO-&0 2. 0E-06 2, 2E-07 2.3E~06 1.1E-07 1.1E 00 9. .5 00 A
W-187 2.4E-06 6.8BE-07 3. 1E-06 0,0E-0} 1.3E 00 3.5&£ 00 A
I-131 1.06-04 6, 3E-07 1.0E-04 3,7E=-0Q7 ®.9C-01 1.7E 02 A
1-132 . 3E~-09 3J.5E~-07 1.3E-0% |,92E-07 9.9€E-01 3I.BE 01 A
[-133 1. XE-04 6,.5E-07 1. 3E~-04 4, |E-0S 9.7E-01 2.0E 02 A
[-13S 3.9E-0% 1.2E-Cé 4, 0E-05 7.2E-07 1.0E 00 3.2E 01 A
T TEST RESILTS:
A= AGREEMENT
- D=DISAGREEMENT
«CRITERIA RELAXED
N=NO COMPZLi¢T SON
o 3




TABLE |

U 2 MUCLEAR REGLULATORY COMMISSION
QFFICE OF INSPECTION AND ENFORCEMENT

CONF IRMATORY MEASUREMENTS PROGRAM
FACILITY: CALLAWAY
FOR THE 2 QUARTER OF 190f

------ NRC==m==== === [CENSEE====  =--LICENSEE:NRC~-~~
SAMPLE  1SOTOPE RESLLT  ERROR RESULT  ERROP RATIO rREZ T

L WASTE CS-134 4,0E-02 2,SE-07 2,9E-06 1,7E-0% 1,0E 00 1.4E 01 A
DET YeourtS-136 T, 4E-04  2,4E-07 T, 26-06 1.4E-07  3,IE-01 1.4E 01 A
CS-137 1.%6-0% 3I,2E-07 1.4E-05 1,9E-07 1.0E 00 4,7E 01 A

T TEST RESLLTS!

A= AGREEMENT
L:+DISAGREEMENT
*:CRITERIA RELAXED
N=ND COMPARISON



