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DETAILS

1. Individuals Contacted

Princi al Licensee Em lo ees

*B. Dahl; Senior Secondary Chemist
J. Edler', Chemistry Technician

"D. Fi lkins, Health Physics and Chemistry Manager
*R. Gasper, Health Physics Technician

K. Gould, Health Physics Technician
*G. Jones, Chemist
*M. Klueber, Health Physics Foreman
A. Patrzalek, Chemistry Technician

~J. St. Martin, Corrective Action Coordinator
*B. Selbig, Quality Control Specialist
"S. Spector, Plant Manager

*Denotes -'those present at the exit meeting on August 10,- 1990.

The inspectors also interviewed other licensee personnel, including other
members of the chemistry and health physics staff.

~Pur use

The purpose of this routine inspection was to review the following areas.

l. The licensee's ability to measure radioactivity in plant systems and
effluent samples, and the ability to measure chemistry parameters in
various plant systems.

2. The licensee's ability to demonstrate the acceptability of
analytical results through implementation of a laboratory QA/QC
program.

Laborator Or anization and 0 eration

The licensee's chemistry program was contained within the Health Physics
and Chemistry Department. Primary system chemistry and radiochemistry
were performed under the direction of the Radiochemist. Primary system
sampling and analysis were performed by health physics technicians.
These technicians performed both chemistry and health physics tasks.
Secondary side chemistry and related tasks were performed by chemistry
technicians under the direction of the Senior Secondary Chemist. These
technicians were chemistry technicians only and performed no health
physics tasks. The Radiochemist reported to the Health Physics and
Chemistry Manager and the Senior Secondary Chemist reported offsite to
the Chemistry Services Manager in the Research and Science Department.
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Despite the division of responsibility described above, the secondary side
chemistry staff had put into service an ion chromatography system for the
analysis of selected primary system chemical parameters such as chloride,
fluoride, and lithium. The secondary side chemistry staff was also
responsible for the initial set-up and calibration of the atomic
absorption spectrometer.

4. Radiolo ical and Chemical Measurements

4. 1 Confirmator Measurements-Radiolo ical

During this part of the inspection, liquid, airborne particulate
(filter) and iodine (charcoal cartridge), and gas samples were
analyzed by the licensee and the NRC for the purpose of inter-
comparison. The same samples were analyzed by the licensee and the
NRC with the exception of the reactor coolant sample, liquid
radioactive waste samples, and the gas sample, which were actual
split samples. Where possible, the samples were actual effluent
samples or inplant samples which duplicated the counting geometries
used by the licensee for effluent sample analyses. These samples
were analyzed by the licensee using routine methods and equipment and
by the NRC: I Mobile Radiological Measurements Laboratory. Joint
analyses of actual effluent samples are used to verify the licensee's
capability to measure radioactivity in effluent and other samples
with respect to Technical Specifications and other regulatory
requirements.

In addition, a liquid effluent sample was sent to the NRC reference
laboratory, Department of Energy, Radiological and Environmental
Sciences Laboratory (RESL), for analyses requiring wet chemistry.
The analyses to be performed on the sample are Sr-89, Sr-90, Fe-55,
H-3, and gross alpha. The results of these analyses will be
compared with the licensee's results when received at a later date
and will be documented in a subsequent inspection report.

The results of an effluent sample split between the licensee and the
NRC during a previous inspection on July 13-17, 1987 (Inspection
Report No. 50-244/87-17) were also compared during this inspection.

The particulate filter and chemical cartridge samples were also
analyzed by the licensee's radiological environmental monitoring
laboratory which was located at the Ginna Nuclear Generating Station
site. These samples were submitted to the environmental laboratory
because of weaknesses identified in the environmental laboratory gC
program during a previous inspection of the licensee's radiological
environmental monitoring program on April 16-20, 1990 (Inspection
Report No. 50-244/90-08). The particulate filter and charcoal
cartridge were typical of the environmental laboratory gamma
spectrometry system sample counting geometries.



The results of the sample measurements comparisons, presented in
Table I, indicated that all of the measurements were in agreement
under the criteria for comparing results (see Attachment 1) with the
exception of two measurement results. One of the results in
di sagreement was an Fe-55 analysis of a liquid radioactive waste
sample. This analysis was performed for the licensee by a vendor
laboratory and for the NRC by the NRC reference laboratory. The
disagreement may have been due to a poor sample split because of
"plate out" of the Fe-55 on the walls of the sample container. In
order to resolve the disagreement, the Fe-55 analysis results from
the liquid sample that was split during this inspection will be
compared as soon as they are received. Continued disagreement will
result in a spiked Fe-55 sample being sent to the licensee.

The other result in disagreement was a Cs-134 analysis of a liquid
radioactive waste sample. This disagreement was due to the fact
that the licensee integrates the 604 keV Cs-134 photopeak in order
to quantify the Cs-134 present in the sample. However, the presence
of .Sb-125 in the sample with a photopeak at 602 keV resulted in a
multiplet photopeak which the licensee's gamma ray spectrometry
system software could not resolve. The NRC results were obtained
using the 795 keV photopeak to quantify the Cs-134 present in the
sample. The inspector discussed this matter with the licensee,:in
particular, the fact that the 795 keV photopeak offered less
interference than the 604 keV photopeak, and the licensee stated
that the 795 keV photopeak would be used to quantify Cs-134. The
Cs-134 result from the liquid radioactive waste sample using the 795
keV photopeak is also presented in Table I. This result was in
agreement.

The inspector had no further questions in this area. No violations
were identified.

4.2 Standards Anal ses Chemical

During this part of the inspection, standard chemical solutions were
submitted to the licensee for analysis. The standards were prepared
by Brookhaven National Laboratory (BNL) for the NRC, and were
analyzed by the licensee using routine methods and equipment. The
analysis of standards is used to verify the licensee' capability to
monitor chemical parameters in various plant systems with respect to
Technical Specifications and other regulatory requirements. In
addition, the analysis of standards is used to evaluate the
licensee's procedures with respect to accuracy and precision.

The standards were s'ubmitted to the licensee for analysis in
triplicate at three concentrations spread over the licensee's normal
calibration and analysis range. The lithium, iron and copper
analyses, however, were performed in duplicate due to lack of sample





volume or 'time constraints. The high concentration chloride result,
at approximately 100 ppb, from the ion chromatograph ( IC) was
analyzed singly due to time con'straints.

The results of the standards measurements comparisons, presented in
Table II, indicated that all results were in agreement or qualified
agreement under the criteria used for comparing results (see
Attachment 2). It should be noted that the licensee had just
installed a new atomic absorption spectrometer with a graphite
furnace attachment, and the lithium, iron, and copper results
presented in Table II were obtained with this instrument using a
developmental procedure. Additionally, the ion chromatography
results were obtained with two different systems. One system, which
uses a hydroxide eluent, is used for secondary system sample anion
analyses, and one system which uses tetraborate as the eluent, is
used for the primary system sample anion analyses.

The inspector had no further questions in this area. No violations
were identified.

I. ~/
The inspector reviewed the licensee's chemistry and radiochemistry
laboratory QA/QC program. The licensee did not have procedures or a
manual which detailed the overall laboratory QA/QC program for chemical
.and radiochemical measurements. The inspector did note, however, that the
licensee had in place many of the elements of a laboratory QA/QC program.
The licensee did have in place a procedure for the construction and use of
control charts, including interpretation of the control chart data. The
licensee participated in an interlaboratory comparison program with the
National Institute of Standards and Technology (NIST) for radioactivity
measurements which included the vendor laboratory used by the licensee for
performing radioactivity analyses of effluent samples which require wet
chemistry. Additionally, the licensee participated in a quarterly
interlaboratory program with a vendor laboratory that supplied standards
for the measurement of various chemical parameters. The licensee also
used this same vendor laboratory to supply chemical standards on a
semi-annual basis for the technician requalification program.

The inspector reviewed selected data for 1989 and 1990 to date from
the above programs, and noted that the licensee appeared to have
participated in these programs on a routine basis. The inspector also
noted the detailed statistical analyses performed on the data from
the technician requalification program, as well as the detailed monthly
review and analysis of the control chart data. However, there was not an
individual responsible for the overall coordination and review of these
activities. In particular, since there was no procedures or manual in
this area, there was no documented criteria for comparison of



interlaboratory results or for corrective action to be taken in the event
of an unacceptable gC result. The inspector discussed this matter with
the licensee, and the licensee stated that a laboratory gA manual was
under development, but that this manual would not include radioactivity
measureme'nts. Additional discussions with the licensee indicated that
some type of oversight would be implemented for both chemical and
radiochemical measurements. The inspector stated that this area would be
reviewed during a subsequent inspection.

The inspector had no further questions in this area. No violations were
identified.

6. Exit Interview

The inspector met with the licensee representatives denoted in Section 1

of the report at the conclusion of the inspection on August 10, 1990.
The inspector summarized the purpose, scope, and findings of the
inspection.





SAMPLE ISOTOPE

Tabl e I

Ginna Verification Test Results

NRC VALUE LICENSEE VALUE

Results in Microcuries Per Milliliter
COMPARISON

Particulate
Filter (Reactor
Coolant Crud)
0100 hrs
8-2-90
(Det. ¹2)

Particulate
Filter (Reactor
Coolent Crud)
0100 hrs
8-2-90
(Det. ¹1)

Liquid Radio-:
active Waste
(Waste Holdup
Tank) 1400 hrs
8-7"90
(Det. ¹1) .

Reactor Coolant
0801 hrs
8-9-90
(Det. ¹1)
30 min. Count

Reactor Coolant
0801 hrs
8-9-90
(Det. ¹1)
4 hr. Count

Cr-51
Co-58
Co-60

Cr-51
Co-58
Co-60

Mn-54
Co-58
Co-60
Sb-125
I-131
Cs-137
Cs-134

*Cs-134

I-134

I-131
I-132
I-133
I-135

(1. 164+0. 015) E-4
(4.80+0.03)E-S
(2.30+0.11)E-6

(1. 164+0. 015) E-4
(4.80+0.03)E-5
(2. 30+0. 11) E-6

'(2. 12+0.08)E-5
(1.52+0.02)E-4

(1.006+0.013)E-4
(2.9+0.2)E-5

(1.04+0.09)E-5
(2.63+0.02)E-4
(1. 65+0. 07) E-5
(1. 65+0. 07) E-5

(1.50+0.02)E-1

(6. 1+0. 2) E-3
(8. 57+0. 11) E"2
(5.35+0.04)E-2
(1. 03+0. 02) E-1

(1. 325+0. 009) E-4
(5.27+0.03)E-5
(2. 18+0. 09) E-6

(1. 37+0. 02) E-4
(5.32+0.03)E-5
(2. 43+0. 14) E-6

(2.5+0.2)E"5
(1. 53+0. 03) E-4
(1. 05+0. 03) E-4
(3.3+0.6)E-S
(1.3+0.2)E-5

(2.76+0 ~ 04)E-4
(8.0+0.3)E-5
(1.5+0.2)E-5

(1.70+0.04)E-1

(5.8+0.4)E-3
(9.8+0.2)E-2

(4. 81+0. 07) E-2
(9.8+0.3)E-2

Agreement
Agreement
Agreement

Agreement
Agreement
Agreement

Agreement
Agreement
Agreement
Agreement
Agreement
Agreement

Disagreement,
Agreement

Agreement

Agreement
Agreement
Agreement
Agreement

Waste Gas
Decay Tank
0840 hrs
8-9-90

Kr-85 (3.4+0.3)E-3
Xe-133 (2. 18+0. 06) E-4
Xe-135 (3.0+0.2)E-5

(3.0+0.2)E"3 Agreement
(2.37+0.04)E-4 Agreement
(3.00+0. 10)E-5 ,. Agreement

*Result using 795 keV photopeak





SAMPLE ISOTOPE

Table I (continued)

Ginna Verification Test Results

NRC VALUE LICENSEE VALUE

Results in Microcuries Per Milliliter
COMPARISON

Containment I-131
Charcoal Cartridge I-133
1305 hrs
8-7-90
(Det. ¹1)

(1. 31+0. 03) E-10
(1. 20+0. 04) E-10

(1. 36+0. 02) E-10
(1.26+0.02)E-10

Agreement
Agreement

\

Containment I-131
Charcoal Cartridge I-133
1305 hrs
8/7/90
(Det. ¹2)

(1. 31+0. 03) E-10 (1. 37+0. 03) E-10
(1.20+0.04)E-10 (1.15+0.03)E-10

Agreement
Agreement

1

Liquid Radio-
active Waste *
(Waste Holdup:
Tank) 1000 hrs
7/15/87

Fe-55
Sl-89
Sr-90

gross alpha

(4.43+0.03)E-5
(5. 9+1. 0) E-7

(2. 84+0. 12) E"6
(1. 2+0. 3) E-7

(9.0+0.9)E-6
(1.15+0.12)E-6
(2 '+0.3)E-6

<3.3E-8

Disagreement
Agreement
Agreement

No Comparison

Containment I-131
Charcoal Cartridge I-133
1305 hrs
8-7-90
(Environmental Lab)

( l. 31+0. 03) E 10 (1 ~ 42+1%) E 10
( 1 . 20+0. 04) E 10 ( 1 . 23+1%) E 10

Agreement
Agreement

Particulate Cr-51
Filter (Reactor Co-58
Coolant Crud) Co-60
0100 hrs
8-2-90
(Environmental Lab)

(1.164+0.015)E"4
(4.80+0.03)E-5
(2.30+0.11)E"6

(1.360+0.011)E-4
(5.30+0.02)E-5
(2.40+0.07)E-6

Agreement
Agreement
Agreement

**Sample split during previous inspection



TABLE II
Ginna

Chemistr Test Results

Chemical Method of
Parameter A~nal sis*

NRC

Known Value
Licensee Ratio

Measured Value ~LIC/MRC ~Com ari son

Results in arts er billion b

Chloride

Sulfate

Fluoride

Chloride

Hydrazine

Silica

'IC

'IC

'IC

'IC

SP

SP

9.5+0.5
19.0+1.0

30+2

6.0+0.4
12.0+0.8

19+3

24.0+1.0
48+2
74+3

62+4
95+5

10.2+0.3
21.10+0.15
42.3+0.9

27.5+0.5
55.0+1.0

110+2

9.5+0.2
18.22+0.16
30.9+0.6

6.6+0.5
12.8+0.3

21.72+0.12

26.2+0.9
52.2+0.4
77.1+0.7

60.1+0.4
'88.96

10.03+0.15
20.43+0.15
40.2+0.3

27.3+1.5
54+2

104+2

1.00+0.06
0.96+0.05
1.03+0.07

1.10+0.11
1.07+0.08
1.1+0.2

1.09+0.06
1.09+0.05
1.04+0.04

0.97+0.06
0.94

0.98+0.03
0.968+0.010
0.95+0.02

0.99+0.06
0.98+0.04
0.95+0.03

Agreement
Agreement
Agreement

Agreement
Agreement
gualified
Agreement.

Agreement
Agreement
Agreement

Agreement
Agreement

Agreement
Agreement
Agreement

Agreement
Agreement
Agreement

Notes:

'Hydroxide Eluent
'Tetraborate Eluent
'Single Analysis

*IC = Ion Chromatography
SP = UV-Vis. Spectrophotometry





O
TABLE I I (continued)

Ginna

Chemistr Test Results

Chemical
Parameter

Method ofAnalysis'RCKnown Value
Licensee Ratio

Measured Value ~LIC/NRC

Results in Parts Per Million

~Com ari son

Boron 299+4
510+10

1020+20

302.3+0.6
503+2

1009+6

1.011+0.014
0.99+0.02
0.99+0.02

Agreement
Agreement
Agreement

Lithium

Lithium

IC 0.790+0.012
1.58+0.02'.34+0.06

0.790+0.012
1.58+0.02
2.34+0.06

0.838+0.010
"1 '32+0.005
42.54+0.04

0.80+0.03
1.655+0.007
2.38+0

1.06+0.02
1.096+0.014
1.08+0.03

1.01+0.04
1.047+0.014
1.02+0.03

Agreement
Agreement
Agreement

I

Agreement
Agreement
Agreement

Ammonia SP 0.102+0.005 0.112+0.002
0.310+0.010 0.303+0.003
0.500+0.020 0.470+0.009

1.10+0.06
0.98+0.03
0.94+0.04

Agreement
Agreement
Agreement

Results in Parts Per Billion b

Iron

Copper

AA-GF

AA-GF

3.96+0.06
7.8+0.2

11.6+0.2

3.98+0.08

8.10+0.06
11.90+0.10

'4.15+0.07
"7.90+0.14
411.9+0.4

4.4+0.2

8 F 00+0.14
12.15+0.07

1.05+0.02
1.01+0.03
1.02+0.04

1.10+0.05

0.99+0 ~ 02
1.021+0.010

Agreement
Agreement
Agreement

Qualified
Agreement
Agreement
Agreement

Notes:

40uplicate Analysis

SP
Ti t.
AA
AA-GF =

Ion Chromatography
UV-Vix. Spectrophotometry „

Potentiometric Titration
Flame Atomic Absorption Spectrometry
Atomic Absorption Spectrometry with Graphite Furnace





ATTACHMENT 1

CRITERIA FOR COMPARING ANALYTICALMEASUREMENTS

This attachmen't 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 judgement limits are variable in relation to the
comparison of the NRC Reference Laboratory's value to its associated
uncertainty. As the ratio, referred to in this program as "Resolution"
increases, the acceptability of a licensee's measurement should be more
selective. Conversely, .poorer agreement must be considered acceptable as the
resolution decreases.

Resolution''Ratio for A
reement'3

"

4-7
8.- 15

16 — 50
51 — 200
>200

No Comparison
0.5 - 2.0:
0.6 - 1.66

0.75 - 1.33
0.80 - 1.25
0.85 - 1.18

'Resolution = (NRC Reference Value/Reference Value Uncertainty)
'Ratio = (License Value/NRC Reference Value)



ATTACHMENT 2

Criteria for Com grin Anal tical Measurements

This attachment provides criteria for comparing results of capability tests.
In these criteria the judgement limits are based on data from Table 2. 1 of
NUREG/CR-5244, "Evaluation of Non-Radiological Water Chemistry at Power
Reactors". L'icensee values within the plus or minus two standard deviation
range (+2Sd) of the BNL known values are considered to be in agreement.
Licensee values outside the plus or minus two standard deviation range but
within the plus or minus three standard deviation range (+3Sd) of the BNL known
values are considered to be in qualified agreement. Repeated results which
are in qualified agreement will receive additional attention. Licensee values
greater than the plus or minus three standard deviations range of the BNL
known value are in disagreement. The standard deviations were computed using
the average percent standard deviation values of each analyte in Table 2. 1.

The ranges for the data in Table II are as follows:

A~nal te
Agreement
~Ran e

qualified Agreement
Ran e

Chl or ide 8 '-10.2
17.6-20.4

28-32

8.5-10.5
17.0-21.0

27-33

Sulfate 5.4-6.6
10.8-13.2

17-21

5.2-6.8
10.4-13.6

16-22

Fluoride 21-27
42-54
65-83

20-28
40-56
61-87

Chloride 57-67
88-102

55-69
85-105

Hydrazine 9.4-11.0
19.5-22.8
39.0"45.6

9.0-11.4
18 '-23.6
37.4-47.2

Si 1 ica

Boron

25.0-30.0
50.0-60.0

100-120

292-306
499-521

1008-1052

23.6-31.2
47.3-62.5

95-125

289-309
493-527
997-1063



ATTACHMENT 2 to Table II (continued)

~Anal'e

Lithium

Ammonia

Iron

Copper
I

Agreement
~Ran e

0.680"0.900
1.36-1.80
2.02-2.67

0.092-0.112
0.280"0.340
0.450"0.550

3.58"4.34
7.1-8.6

10.6-12.7

3.60-4.36
7.32"8.88

10.76-13.04

qualified Agreement
Ran e

0.624-0.956
1.26-1.91
1.84-2.84

0.087-0.117
0.265-0.355
0.430-0.570

3.38-4.54
6.7-9.0
9.9-13.3

3.42-4 '4 .

6.94-9 '6
10.20-13I60


