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Areas Inspected: Unannounced inspection of the radiological and non-radiological chemistry
prograins. Areas reviewed included: Confirmatory Meusurements - Radiological, Standards
Analyses - Chemistry, and Laboratory QA/QC.

Results: The licensee had in place effective programs for measuring radioactivity in process

and effluent samples and for measuring chemical parameters in plant systems. No violations
or deviations were observed.

ZBR “ABOCK 05006293
a PDR




R . e, T g e Y

1.0

2.0

Individuals Contacted
Princioal Li Empl

*E. Boulette, VP Nuclear Operations/Station Director
*W. Clancy, Deputy Plant Manager

*D. Ellis, Senior Compliance Engincer

D. Fountain, Chemistry Supervisor

C. Goddard, Radwaste/Chemistry Manager

*T. McElhinney, Acting Compliance Division Manager
*D. Montt, Chemistry Division Manager

*A. Muse, Chemistry Supervisor

*H. Oheim, Regulation Affairs Department Manager
L. Savard, Chemistry Supervisor

*1.. Schmeling, Nuclear Services Department Manager
*A. Shatas, Senior QA Engineer

*K. Snyder, Chemistry Supervisor

NRC Employees

D. Kern, Resident Inspector
*]. McDonald, Senior Resident Inspector

* Denutes those present at the exit meeting on June 26, 1992, The inspectors also
interviewed other licensee personnel, including members of the chemistry, radiation

protection, and quality assurance department staffs.

Purpose

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

I The licensee’s ability to measure radioactivity in plant systems samples and
effluent samples, and the ability to measure chemical parameters in various

plant systems samples.

2. The licensee's ability to Jemonstrate the acceptabiliy of analytical results
throvgh implementation of a laboratory QA/QC program.



During this part of the inspection, liquid, airborne particulate (filter) and
iodine (charcoal cartridge), and gas samples were analyzed by the licensce's
Chemistry Department and the NRC for the purpose of intercomparison. The
samples were actual split samples with the exception of the charcoal cartridge,
particulate filter, and offgas samples. in these cases, the samples could not be
split and the same samples were analyzed by tne licensee and the NRC.
Where possible, the samples are actual effluent and process samples or other
in-plant samples which duplicated the counting geometries used by the licensee
for effluent sample analyses. The samples were analyzed by the licensee using
routine methods and equipment and by the NRC Region 1 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 sampie was sent to the NRC reference laboratory,
Department of Eneigy, 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 a liquid sample split between the licensee and the NRC during a
previous inspection on June 25-29, 1990 (Inspection Report No. 50-293/90-17)
were also compared during this inspection.

The licensee's Radiation Protection Department possessed a gamma
spectrometry system which was used to quantify radioactivity on in-plant
samples for radiation protection purposes. During this inspection, the charcoal
cartridge and particulate filter were also analyzed by the licensee’s Radiation
Protection Department and compared with NRC results. These types of
samples were those normally analyzed by the licensee's Radiation Protection

Department.

The results of the comparisons for all of the above samples, which are
presented in Table I, indicated that all of the measurements were in agreement
under the criteria for comparing results (see Attachment | to Table 1) with the
exception of the Fe-55 and Sr-90 results from the liquid sample split during
the previous inspection. The specific reasons for the Fe-5§ and Sr-90
disagreements could not be determined during this inspection. However, as
stated above, a liquid sample was split for Fe-35 and Sr-90 analyses during
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this inspection, and these results will be compared as soon as received in order
to resolve this discrepancy, Some possible reasons for the disagrecments
could be a poor sample split or a matrix effect present in the sample.
Additional precautions were taken and techniques employed during this
inspection in order to ensure and verify a good split sample. Finally, the
licensee's results for both the Fe-55 and the Sr-90 were higher than the NRC
results and, hence, biased in a conservative direction, and would not have
resulted in the licensee exceeding any radioactive efflt it release limits. No
safety concerns or violations were identified in this area.

During this part of the inspection, standard chemici: solutions were submitted
to the licensee for analysis. The standards were prepared by Oak Ridge
National Laboratory (ORNL) for the NRC and were analyzed by the licensee
using routine methods and equipment. The analysis of standards 15 used to
verify the licensee's capability to monitor chemical parameters in various plant
systems with respect to Technical Specifications and other regulatory
requirements. In addition, the analysis of standards 1s used to evaluate the
licensee's procedures with respect to accuracy and precision. The standards
were submitted to the licensee for analysis in triplicate at three concentrations
spread over the licensee's normal calibration and analysis range. The boron
analyses at approximately 1000 parts per million (ppm) were performed in
duplicate due to the lack of sufficient volume of the NRC standard.

A feedwater sample was spiked with a standard anion solution and sent o
ORNL for analysis. The analyses to be performed on the sample are chlonde,
fluoride, and sulfate. The licensee will perform the same analyses on an
aliquot of this spiked sample. The results of these analyses will be compared
when received at a later date and will be documented in a subsequent
inspection report. The analysis of spiked samples permits comparisons from
an actual sample matrix.

The results of the standards measurement comparisons indicated that all of the
measurements were in agreement or qualified agreement uader the criteria
used for comparing results (see Attachment | to Table II). During the
previous inspection in this area, the licensee’s boron and nickel results were in
disagreement with the NRC values. Subsequent to that inspection, the licensee
madified both the boron and nickel analysis procedures ar' furing this
inspection, the licensee's results of those analyses were in agreement with the
NRC known values. The data are presented in Table I1.
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Laboratery QA/QC

The licensee's laboratory QA/QC program was described in procedure SI-CH. 0100,
Quality Control of Chemistry Laboratory Data, and procedure 7.4.9, Quality Control
of Counting Room Instrumentation. These procedures provide for both an
intralaboratory QC program and an interlaboratory QC program. The intralaboratory
program consisted of the use of instrument and procedure control charts, and the
interlaboratery program consisted of the analysis of spiked samples received (rom
outside laboratories for both radioactivity and chemical mezsurements. Also included
in the interlaboratory QC program was the vendor laboratory used for the analyses of
radioactive effluent samples which required separation procedures. The inspecton
reviewed selected data generated by the licensee's laboratory QC program for 199]
and 1992 to date. The inspector noted no discrepancies between program
requirements and program implementation.

During the previous inspection in this area, the inspector noted that, while the
laboratory QC program was being implemented, the data gencrated by the laboratory
QC program were not being reviewed and assessed. However, during this inspection,
the inspector noted that an individual had been hired to ovessee the laboratory QA/QC
program. In reviewing the ahove laboratory QC data, the inspector noted the detailed
review of this data performed by this individual and the comprehensive documentation
of these reviews.

The inspectors also reviewed Audit Report No. 91-34, Yankee Atomic Environmental
Laboratory, which assessed the QA program of the vendor laboratory used for
effluent radioactivity analyses which require wet chemistry. Additionaliy, the
inspectors reviewed selected surveillances for 1991 and 1992 to date covering vanous
chemistry activities including Technical Specifications, training, chemical control,
laboratory QC, hydrogen water chemistry, and post accident sampling system. The
licensee had chosen to assess the effectiveness of the site chemistry program through
a series of surveillances (28 in 1991) rather than through an annual audia, The
licensee had developed an annual schedule for these chemistry surveillaiice activities.
The surveillances were detailed and included comprehensive checklists. The inspector
concluded that this approach provided adequate independent oversight and assessment
of chemistry activities. No safety concerns or violations were identified in tshis area.

Exit Meeting

The inspector met with the licensee representatives denoted in Section 1 at the
conclusion of the inspection on June 26, 1992. The inspector summarized the
purpose, scope, and findings of the inspection.
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SAMPLE

Reactor Water
Particulate Filter
4-28-92

OBOO hrs.
(Detector #3)

Reactor Water
52392

0759 hrs.
(Detector #3)

e B — 2R e Sl T A

Cr-51
Mn-54
Co-58
Fe-59
Co-60

1-131
1132
I-133
1-134
1-135

TABLE 1
Pilgnim Venfication Test Results

36 +04) E4
(4.69 + 0.05) ES
(244 + 0.05) E4
(5.47 £ 0.15) E4
(529 + 0.05) E4

(3.47 +0.15) E4
(1.053 + 0.010) E-2
(4.77 4+ 0.03) E-3
(3.92 +0.14) E-2
(1.18 + 0.02) E-2

44 +02) E4
49 +02) E4
(2.61 + 0.08) E4
569 £+ 0.11) E4
(5.66 + 0.11) E4

37 +£02) E4
®8 +02) E3
(5.1 +02) E3
(3.78 + 0.05) E2
{1.218 + 0.015) E-2

COMPARISGN




Rad Demineralizer
Iniet

6-24-92

1030 hrs.
{Detector #3)

Na-24
Co-58
Co-60
S$r-91
S$r-92
I-131
1-132
I -23
1135
Cs-137
Ba-140
As-76

TABLE 1 - Continued

Pilgrim Verificaton Test Results

(6.93 + 0.06) ES
(R0 +03) E€
(2.02 + 003) ES
(1.09 + 6.02) E4
(7.7 +£0.2) ES
(1.36 + 0.03 E-.
544 + 0.13) &5
(1.229 + 0.000 E4
(1.79 + 0.02) E4
49 +£02) Feo
(3.07 + 0.10) E-S
(1.37 + 0.05) ES

LICENSEE VALUE  COMPARISON

(7.2 +062) ES
635 +£903) E.
2.04 + 004 E-S
(L.1i +£002) E4
(82 +0.I) ES
(1.44 4+ 0.04) E-S
(5.68 + 0.11) ES
(1.33 +0.03) E4
(1.77 £ 0.02) E4
56 +43) E6
(3.08 + 0.09) E=
(1.41 + 0.11) E-S5

Agreemeat
Agreement

e e bt
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SAMPLE

“B" Chemistry
Waste Tank
6-27-90

1424 hrs.

Main Stack
Particulate Filter
6-11-92

1000 hrs.

(Detector #2)

ISOTOPE

TABLE 1 - Continved
Pilgnm Verification Test Results

NRC VALUE

(1.7 £02) E7
04 +13) ES
(3.14 £ 0.04) E3
(3.63 + 0.14) ES
B33 +02 E7
S e L
(264 + 0.08) E3

(1.02 + 0.16) E-6
< 32 E-8
28 +02) E3
3.7 +03) ES5
(1.57 4+ 0.11) E6

(295 + 0.09) E3




TABLE 1 - Continued

Pilgnm Verification Test Resulis

SAMPLE ISOTOPE NRC VALUE LICENSEE VALUE  COMPARISON
in Total Mi .

Main Stack
Charcoal Cartr'dge I-131 (1.20 + 0.02) E-2 (1.16 + 0.05) E-2 Agreement
6-23-92 1-133 (498 + 0.11) E2 45 +02) E2 Agreement
(925 hrs.
{Detector #2)
Main Stack I-131 ®8 +02) E3 84 +02) E3 Agreement
C narcoal Cartndge I-133 (1.24 + 0.03) E-2 9.7 +04) E3 Agreement
6-18-92
1250 hrs.

Radiation Protection
Analysis

(Detector #2)




SAMPLE

Reactor Water
Particulate Filter
4-28-92

0800 hrs,

Radiaton Protection
Analysis

{Detector #1)

TABLE 1 - Continued

Pilgnim Verification Test Results

ISOTOPE NRC VALUE
Reailts o Mi ies Per Millil
Cr-51 (36 +04) E4
Mn-54 (469 + 005 E4
Co-58 (2.44 + 0.05) E4
Fe-59 (547 + 0.15) E4
Co-60) (5.29 + 0.05) E4

45 +02) E4
(495 +0.03) E4
(2.65 + 0.03; E4
(543 + 0.08) E4

(5.64 + 0.03) E4

Agreement
Agreement

Agreement

Agreement

Note: Reported uncertainties are one standard deviation counting uncertarmties for both NRC and Licensee results.




This attachment provides criteria for comparing results of capability tests and verification

measurements, The “riteria are based on an empirical relationship which combines prior
experience and the avcuracy needs of this prograin,

In these criteria, the judgement limits are variable in relation to the comparison of the NRC
Reference Laboratoiy's value to its associated uncertainty. As that 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 Agreement’
<4 No Comparisop
4 -7 0.5-20
8-15 0.6 - 1.66
16 - 50 0.75 - 1.33
51 - 200 0.80 - 1.25
> 200 0.85 - 1.18

1. Resolution = (NRC Reference Value/Reference Value Uncertainty)

2. Ratio = (Licensee Value/NRC Reference Value)
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Pilgrim

Test Results
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Chemical Method of Ratio
{
)
]
Copper ICp 0.960 + 0.014 Agreement l
0983 + 0.012 Agreement i
810 + 10 79 + 6 0983 + 0014 Agreement i
|
fron ICP 199 + 2 52 + 2 0965 + 0014  Agreement |
398 + 4 9 + 6 098 + 0.02 Agreement ;
P
795 + 7 778 + S 0979 + 0.011 Agreement L
|
Nickel ICP 192 + 2 199 + 2 0965 + 0.014 Agreement E
400 4+ 4 392 + 5 0980 + 0016  Agreement i
800 + 8 79 + 3 0995 + 0.011  Agreement i
{
i
:
i
:



FABLE 11 -Continued

..
Piigrim

Chemistry Test Resalts




ALIACHMENT 270 TABLE 1

Crineria for ¢ omparing Analytical Measurements 1y
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