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DETAILS
Individusls Contacted
Principal Licensee Employces

1. Clancy, Rad Pro/Chemistry Manager

A. Giardino, QA Audits and Programs Manager
*R. Gnffith, Station QA Manager

*A. Hoornik, Chemistry Supervisor

*R. Hovey, Operations Manager

*T. Lake, Chemistry Supervisor

H. Lowe, Senior QA Engineer

*C. Manges, Lead Engineer-Licensing

K. Maza, Chemistry Engineer

*D. Miller, Rad Pro/Chemistry Services Engincer
J. O'Neill, QA Engineer

*M. Prystupa, Radiation Protection

*(. Slaby, Senior Chemistry Supervisor

NRC_Employees

*T. Johnson, Senior Resident Inspector
K. Lathrop, Resident Inspector

* Denotes those present at the exit meeting on July 10, 1992, The inspectors also
interviewed other licensee personnel, including members of the chemistry and
radiation protection staffs,

Purpose

The purpose of this inspection was to review the following areas:
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,

The licensee's ability to demonstrate the acceptability of analytical results
through implementation of a laboratory QA/QC program.
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Radiological and Chemical Measurements
L1 Condirmateory Measurements - Radiological
Dv is part of the inspection, liquid, airborne particulate (filter) and

i @ (charcoal cartridge), and gas samples were analyzed by the licensee's
L..emistry Dapartment and the NRC for the purpose of intercomparison. The
samples were act. .« split samples with the exception of the particulate filters
+nd gas samples Ir those cases the samples could not be split and the same
samples were anaiyzed by the licensee and the NRC. Wher= possible,
samples were actual effluent samples or ir lant samples which duplicatea the
“ounting geometries used by the liceasc ‘o effluent sample analyses. The
~arcoal cartridge was a spiked sample su plied to the licensee b the NRC
* no effluent or in-plant chaicoa: cariiidge sample, which  wained
tive ioding, was available. ihe s .mples were analyzed by the licensec
vs  outine methods and equipment and by the NRC 1 Mobile Radiological
rements Laboratory. Joint ana’vses of actual effluent samples were used
crily the licensee's copability to measure radicactivity in effluent ane othur
«>wes with respect to Technical Specifica‘ions and other regulatory
i“, ements,

In addition, a liguid effluent sariple was sent to the NRC reference laboratory,
Jen -t of Fnergy, Radiological and Environmental Sciences [ aboratory
analyses requiring wet chemistry. The analyses to be performead
«ple are Sr-89, Sr-90, Fe-55, H-3, and gross alpha. The results of
uyses will be compared with the licensee's results when received at a
lawer date and will be documented in a subseqoent inspection report. The
results from a liquid sample split between the licensee and the NRC during a
previous inspe-tion on March 5-9, 1990 (Inspection No. 50-35+/90-05) couid
not be comi. . * .+ se of a poor sample split due to "plate out" of the
raconuchides o, e walls of the sample contaiier even though the sample had
+ - acidified.

The licensee's Radiation Protection Department also possessed a gamma
spectiometry system. This system was a pa~t of the chemistry gamma
spectrometry sysiem in that the multichannel analyzer (MCA) terminals were
interfac: 1 to wie Chemistry Depariment gamina spectro “wiry computer, 1ae
Chenastry Department was responsible for calibration an quality control of
this system. However, the systein was operated by Radiation Protection
Department personnel. and was routinely used to analyze airborne radioactive
effluents from the facility, Therefore, the particulate filter, gas Marinelli
beaker, and spiked charccal cartridge were analyzed ising this counting svstem
and compared with the NPC results.
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The results of all of the above comparisons, which are presented in Table 1,
indicated that all of the results were in agreement under the criteria used for
comparing results (sce Attechment 1 to Table I). No violations or safety
concems were identified in this area.

Standards Analyses - Chemical

During this part of the inspection, standard chemical 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 is used to
verify the licensee's capability .o 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 preci< -~ The standards
were submitted to the licensee for analysis in triplicate at i...e concentrations
soread ever the hcensee’s normal caitbretion and analysis range. However,
the boron analyses were performed in duplicate at only two concentrations due
to th: lack of sufficient voiume of the NRC standard. Also, the sulfate
analysis at approximately eight parts per billion (8 ppb) was performed in
duplicate due to sulfate contamination of one of the diluted NRC standards.
The sulfate standards were analyzed at four concentrations in orde: ‘o cover
the licensee’s sulfate calibration range.

A feedwater sample was spiked with a standard anion solution and sent to

ORNL for analysis. The analyses to be performec on the sample are chloride
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 results comparisens irom an actual sample
matrix,

The results of the standards measurements comparisons indicated that all o1 the
measurements were 1n agreement or qualified agreement under the criteria
used for comparing results (see Attachment 2 to Table I1). The data are
presented in Table II. Note that two sets of data for the metals results were
presented in Table [I. One set of data was generated with a single point
calibration of the plasma emission spectrometer (ICP), and the second set of
data was eenerated with a multpoint calibration curve. The licensee’s no mal
protocol tur nperation of the ICP required a single point calibration, but after
discussion with the inspector, the licensee also performed the analyses with the
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multipoint calibration. The results with the muitipoint calibration were in
better agreement with the NRC known values than were the results with the
single point calibration. The licensee modified the ICP calibration protocol so
that multipoint calibrations would be performed routinely.

Laboratory QA/QC

The inspector reviewed the licensee's chemistry and radiochemistry laboratory
QA/QC program. This program is described in Procedure No, HC.CH-TI.ZZ-
0900{Q), "Chemistry Quality Control". The procedure provides for both an
intralaboratory QC program and an interlaboratory QC program. The intralaboratory
program consisted of instrument and procedure control charts and the periodic
anaiysis of spiked samples for certain chemical analyses. The interlaboratory
program consisied of the analysis of spiked samples received from outside laboratories
fer both chemica! and radioactivity analyses. aiso included in th - “terlaboratory
program was the vendor laboratory utilized by the .icensee for the . lysis of
radioactive effluent samples that require wet chemistry. Additionally, the inspector
reviewed Radiation Protection/Chemistry Services Procedure No, M12-COP-001,
“Interlaboratory Quality Control Comparison Prcgram”. This procedure provided for
the evaluation of interlaboratory QC results by the Radiation Protection/Chemistry
Services Department, which is an indeprraont licensee support group located at the
Salem/Hope Creek site. This procedure contained the criteria {or detailed
independent reviews of the interlaboratory QC crosscheck results.

The inspector reviewed selected data generated by the above procedures for 1991 and
1992 to date and noted that the licensee appeared to be implementing the laboratory
QA/QC program as required. In particular, the inspector noted the Radiation
Protection/Chemistry Services QC data reviews of the analytical chemistry
interlaboratory results and the Chemistry Department's annual suinmary of the
crosscheck program as strengths of the laboratory (LA/QC prograr-  In reviewing the
above data, however, the inspector noted that the interlaboratory ¢.osscheck data for
radioactivity anal’ ses were not being reviewed by the Chemistry Services group. The
inspector ¢is uss.d this matter with the licensee and stated that the Chemistry
Services group performed ¢ tailed reviews of the non-radiological chemistry
crosscheck data and also p-avided long term trending of this data. These same
detailed reviews and long erm trend reviews would be useful for radioactivity QC
data as weil. In fact, the inspector, in reviewing the radioacivity QC crosscheck
data, derionstrated to the licensee an instance where a more detailed review would
have indicated a potent’ | problem for a particular counting geometry. The licensee
stated that this area would be evaluated and apprepriatz action taken. The inspector
stated that this area would be reviewed during a subsequent inspection.
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Surveillance and Audit Activities

The inspector reviewed selected surveillance activities of the chemistry area for 1991
and 1992 to date. The licensee performs both. scheduled anc unscheduled
surveillances of the chemistry area. The surveillances vere performed by a technical
specialist, a checkoff sheet was utilized, and findings were described in detail.
Additionaly, periodic assessments of the chemistry area were performed using the
results of previous surveillance activities. The inspector stated that the periodic
assessments were a noted strength in this area.

The inspector aiso reviewed QA Audit Report No. 91-155, "Chemistry”, wiich was
performed on November 4-December 3, 1991, This audit, which appeared to be
performance based, was conducted using detailed checklists, had comprehensive
comments on each reviewed area, and the audit team included a technical speciclist.
The QA audits of chemistry were performed on a biannual basis. The inspector noted
that the above audits and surveillances appeared to provige adequate independent
oversight and assessment of chemistry performance. No safety concerns or violations
were identified in this area,

Exit Meeting

The inspector met with the licensee representatives denoted in Section [.J at the
conclusion of the inspection on July 10, 1992, The inspector summarized the
purpose, scope, and findings of the inspection.

Ml e



SAMPLE

Reactor Water
1010 hou.s
7-9-92
(Detector #2)

Reactor Water
Particulate Fiinr
0800 hours
7-7-92

{Detector #3)

3OTOPE

Te-99m
Na-24

Na-24
Cr-51
Mn-54
Co-58
F:-59
Co-60
Zn-65

TABLE ]

Hope Creek Venfication Tes i

NRC V
sul
(1.971 + 0.006) E-2
(1.130 + 0.011) E-2

{1.005 + 0.011) E-3
404 +0.12) E4
(1.291 4 0.006) E-3
(7.2 +£02) ES
{7.37 + 0.08) E4
(1.85 + 0.03) E4
(3.17 + 0.07) E4

LICENSEE VALULE
_—

(1.808 + 0.004) E-2

(9.57 + 0.06; E-3

(1.056 + 0.008) E-3
(4.06 + 0.05) E4
{1.369 + 0.003) E-3
(7.52 +0.12) ES
(1.77 + 0.04) E4
(.00 + 0.02) E4
(3.442 + 0.004) E-4

Agreement

Agreement

B ap——



SAMPLE

Waste Sample
Tank 3

1335 hours
7-8-92
(L'etector #3)

C denser Air
Ejector Offgas
1439 hours
(Detector #3)

ISOTOPE

Cr-5i

Mn-54
Co-58%
Fe-59
Co-60
Zn-65

Kr-85m
Kr-87
Kr-88

Xe-135

TARBLE 1 - (cont: ued)

NRC VALUE

LICENSEE VALUE

Results in Mi . il

(83 +02) ES
(1.704 + D.008) E 4
6.3 +03) E6
(4.42 + 0.07) ES5
(2.11 + 0.03) ES
9.66 + 0.11) E-5

(151 + 0.11) E4
(80 +04) E4
(5.7 +06) E4
(59 +02) E4

B89 +03) ES
(1.735 + 0.011) E-4
62 +04) E6
4.7 +0.11) ES
(218 + 0.04) ES
(1.002 + 0.014) £-4

(1.6 +0.2) E4
9.7 +£0.7) E4
(7.1 +09 E4
(6.0 +035 EA4

R RS T

Agreement

Agreement

Agreement
Agreement
Agreement

Agreement
Agreement

Agreement



SAMPLE

NRC Spiked
Charcoal Cartridge
{Detector #2)

Reactor Water

Particulate Filter

0800 hours

7-7-92

(Detector #4)
(Rad. Protection
Analysis)

Ba-133

Na-24
Cr-51

Mi.-54
Co-58
Fe-59

Zn-65

TABLE I - (contintied)

H ‘reek Ven on T
NRC VALUE LICENSEE VALUE COMPARISON
Resilés it Totsl Microcari
(2.53 + 0.03) E2 292 + 0.04) E2 Agreement
(.005 + 0.011) E-3 9.00 + 0.12) E4 Agreement
(404 +0.12) E4 (3.18 + 0.06) E4 Agreement
(1.291 + 0.006) E-3 (1.168 + 0.003) E-3 Agreement
(72 +0.2) E-S (6€.50 + 0.14) E-S5 Agreement
(7.37 + 0.08) E4 (6.65 + 0.04) E4 Agreement
(1.8 + 0.03) E4 (1.699 + 0.015) E4 Agreement
(3.17 + 0.07) E4 (297 + 003 E4 Agreement



SAMPLE

Gas Marinelh
Beaker with Offgas
1405 hours

7-9-92

(Detector #5)

(Rad. Protection
Analysis)

NRC Spiked
Charceoal Cartndge
{Detector #5)
(Rad. Protection
Analysis)

Kr-85m
Kr-87
Kr-88

Xe-135

Xe-138

Ba-133

TABLE I - (continued:

Note: Reported uncertainties are + 1S counting uncertainties for both NRC and licensee results.

Yerifi
NRC VALUE LICENSEE VALUE COMr'ARISON
lts in T Mi k
96 +04) E4 (1.4 + 0.08) E-3 Agreement
49 +0.2) E3 (58 +03) E3 Agreement
(3.29 + 0.16) E3 35 +04) E3 Agreement
(269 + 0.06) E-3 4.14 +0.16) E3 Agreement
22 +02) E-2 292 + 015 E2 Agreement
(2.53 + 0.03) E-2 (2.47 + 0.02) E-2 Agraement

PR RN T
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ATTACHMENT 1. TO TABLE |
CRITERIA YOR 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 judgement limits are variable in relation to the comparison of the NRC
Reference Laboratory'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 comparison
4-7 0.5-2.0
8-1§ 0.6 - 1.66
16 - 50 0.75 - 1.33
51 - 200 0.80 - 1.25
> 200 0.85-1.18

' Resolution = (NRC Reference Value/Reference Value Unvertainty)
* Ratio = (Licenser Value/NRC Reference Value)
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Chemical
Analys's

Chloride

Sulfate

Silica

Method of

IC

ic

SP

T

TABLE T

-

R ———

1«

NRC Licensee
Known Value Value
Results in Pasts Per Billi ;
1.9¢ + 0.03 1.99 + 0.09
3.80 + 0.06 4.07 + 0.16
75 +03 83 +04
194 + 003 206 4+ 0.09
3.88 + 0.06 390 + 0.05
79 +0.2 77405
159 + 0.4 165 + 1.1
1542 13+0
284 + 04 26.7 + 0.6
ol + 1.0 58.7 + 0.6

T R e B e e e

Percent

+5%
+ 7%
+ 11%

+ 6%
0%

-3%
+ 4%

e I e e b T

Qualified Agreement
Agreement

Agreement
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TABLE il - (continued)

Hope Creek Chemistry Test Results
Chemucai Method of NRC Licensee Percent
Analysis Analysis Knowr, Value Va'ue Differerce Comparison
Reniein 3 Per Billi I

“Nickel Icp 199 + 2 213 +3 + 7% Qualified Agreement
400 +4 4353 +2 + 8% Qualified Agreement
800 + 8 8593+ 15 + 7% Qualified Agreen.ent
Iron ICp 199 +2 213 ¢+ 1.2 +11% Qualifred Agreement
98 + 4 451 +9 +13% Quali fie” Agreement
79 +7 877 + 5 +10% Qualified Agreement

‘Copper ICP M +2 216 +4 + 7% Agreement

403 + 4 43704+ 10 + 8% Agreement

810 + 10 B68 + 4 + 7% Agreement
"Chromium cp 200 +2 25 +6 +12% Qualified Agreement
202 4 4 456.0 + ' .0 +13% Qual:fied Agreement
804 + 7 901.7 + 1.5 +12% Qualified Agreement
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TABLE 1l - (continued)

Hena Cirek Chachaey Toat Boachic
Chcmical Method of NRT L..ensee
Results i Per Billi I
‘Chromium Icp 200 + 2 199 +7
402 +4 408 +3
804 + 7 613 + 8
YZinc ICP 52.2 £ 0.7 St 7
261 +4 260 + 12
515 4§ 4853 + 1.2
Results in Parts Per Million (ppm)
Boron L § 911 + 11 903 +3
1520 + 20 1498 + 5

Notes: 1C = Ton Chromatography
SP = UV-Vis Spectrophotoretry
ICP = Inductively Coupled Plasma Emission Spectrometry
T = Tiation with PHT endpoint

" Duplicate anz!ysis only

* Licensee results obtained with single point caiibration

‘ - . - - - . »
Licensec results obtained with multipoint calibration

Percent

0%
+ 2%
+ 1%

- 2%
0%
- 6%

- 1%
- 1%

Agreement
Agreement

Agreement

Agreement
Agreement

Agreement

Agreemer!

Agreement



ATTACHMENT 2 TO TABLE 11

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”. Licensee values within the plus or
minus two standard deviation range (+28d) of the ORNL 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 (+38d) of the ORNL 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 ORNL known value are in disagreement. The standard
deviations were computed using the average percent standard deviation valucs of each analyte
in Table 2.1 of the NUREG.

The ranges for the data in Table 1! are as follows:

A greement Onalified Agreement
Aralyte _Range . Range
Chloride + 8% + 12%
Sulfate + 10% + 15%
Silica + 10% + 15%
Chromium + 10% + 15%
Copper +~ I0% + 5%
fron + 10% + 15%
Nickel + 6% + 9%
Boron + 2% + 3%
Zinc + 10% + 15%

P TR —
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