





3.0 Radiologfcal and Chemical Measurements

3.1 Confirmatory Measurements-Radiological

During this part of the inspection, liquid, airborne particulate
(filter) and fodine (charcoal cartridge), and gas samples were
analyzed by the licensee and the NRC for the purpose of
interccrparison. The samples were actual split samples with the
exception of the crud particulate filter and the charcoal cartridge
samples. In these cases the samples could not be split, and the
same samples were analyzed by the licensee and the NRC. Where
possible, the samples are 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
Chemistry Department using routine methods and equipment and by the
NRC 1 Mobile Radiological Measurements Laboratory. Joint analyses
of actual effluent samples are used to verify the licensee's
capability o measure radisactivity 1in effluent and octher camples
with respect to Technical Specifications and other regulatory
requirements.

In addition, & 1iquid effluent sample was sent to the NRC reference
laboratory, Department of Energy, Radiological and Environmental
Sciences Laboratoy (RESL), for analyses requiring wet chemistry,
The analyses to be performed on the sample are Sr-89, Sr~90, gross
alpha and tritium. The results of these analyses will be compared
with the licensee's results when received at a later date and wil)
be documented in a subsequent inspection report.

The results of a 1iquid effluent sample split between the licensee
and the NRC dur.ng a previous inspection on October 31, 1988 -
November 4, 1988 (Combined Inspection Report Nos. 50-317/88-29 and
50-318/88-29) were also compared cduring this inspection,

The results of the above sample measurements comparisons, which are
presented in Table I, indicated that all of the measurements were in
agreement under the criteria used Yor comparing results. (See
Attachment 1 to Table I). In reviewing the comparison results the
inspector noted that the licensee's results for the liquid
radioactive waste samples cnalyzed on Detector 1 appeared to be
biased high by approximately 25%. The inspector discussed this bias
with the licensee and noted that the data generated by the
1icensee's interlaboratory QA/QC program also revealed this same
apparent bias, The licensee responded that a reason for the bias
had not been determined, but that unti] the reason could be
determined this counting geometry on Detector 1 would be taken
out=of-service. The inspector stated that this item would be
reviewed during a subsequent inspection.



In addition, the inspector determined that the licensee's Chemistry
Department routinely analyzes inplant air particulate filters and
charcoal cartridges combined rather than separately. The analyses
were performed for the Health Physics Department, The inspector
discussed this matter with the licensee and stated that although the
air particulate filter and charcoal cartridge samples are taken
together, they should be counted individualiy because the
racioactivity distribution between the filter and the cai.ridge can
vary from sample to sample. Under these circumstances 1t is very
difficult to prepare a calibration standard which accurately
represents the radfoactivity distribution in the particulate filter
and charcoal cartridge. The licensee responded that inplant air
particulate and charcoal cartridge samples would continue to be
counted together for screening purposes, but that 1f radiocactivity
was detected during the screening, the particulate filter and charcoal
cartridge would be anelyzed independently. It should be noted that
the effluent particulate filter and charcoal cartridge samples were
counted separately.

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

3.2 Standards Analyses (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
anrlysis of standards is 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 {s used to evaluate the
licensee's procedures with respect to accuracy and precision,

The standards were submitted to the licensee for analysis in
triplicite at three concentrations spread over the licensee's normal
calibration and analysis range. The sodium analyses, however, were
performed at only two concentrations because the NRC supplied sodium
solutions also contained 1ithium which appeared to interfere with
the sodium analysis at the low parts per billion (ppb) levels.
Additicnally, the boron analysis at approximately 1000 parts per
million (ppm) was performed only in duplicate because of the lack

of sufficient volume of the NRC standards to perform these analyses
in triplicate.



4.0

The results of the standards measurements comparisons, presented in
Table 11, indicated that all of the measurements were in agreement
or qualified agreement under the criteria used for comparing
results. (See Attachment 2.) In addition, the inspector noted that
during a previous inspection in this area, performed on

January 9-13, 1989, (Combined Inspection Report Nos. 50-317/89-01
and 50-318/89-01) the licensee committed to review and implement
corrective action as appropriate in order to resolve disagreements
which occurred during that inspection., The inspector verified
during this inspection that the licensee had implemented the
required corrective actions.

No violations were identified in this area.

Laboratory QA/QC

The Yicensee's laboratory QA/QC program 1s detailed in Procedure CP=103,
"Chemistry Quality Assurance Program". This procedure addresses
responsibility, training and qualification, procedures, records, control
of equipment and materials, and control of measurements and fnspections.
The control of equipment section requires a minimum of five calibration
points for laboratory instrumentation with the resultant caiibration
curve to be gencrated using a computer-assisted best fit to the data.

The control of measurements section addresses the construction and use of
control charts. Each analyst 1s assigned an identifying number or symbol
for 1dentifying specific points plotted on a contro) chart. The
additional activities section of this procedure describes the
requirements for an interlaboratory and intralaboratory comparison
program. The licensee participated in a bimonthly interlaboratory
program sponsored by another utflity for most routinely analyzed chemical
parameters. The licensee also participated in an interlaboratory prog:m
with the National Institute of Standards and Technology (NIST) for
radioactivity measurements. This included the licensee's vendor
laboratory used for performing certain radicactivity analyses of effluent
samples. The intralaboratory program consisted of analysis of spiked
samples on a frequency which resulted in a analyst analyzing unknown
sample, at least once every six months.

The 1nspector reviewed the licensee's data for the above programs, and
noted that the licensee appeared to be implementing the programs as
required. The utility which administered the interlaboratory chemistry
program provided criteria for comparing results and the licensee had
established criteria for the intralaboratory comparisons, However, no
criteria had been established for the NIST interlaboratory program. The
licensee stated that data from the NIST program was being reviewed in
order tu establish some comparison criteria. The inspector stated that
this item would be reviewed during a subsequent inspection. Additionally,
the inspector noted that an experienced individual had been assigned the
responsibiiity for the laboratory QA/QC program on an ongoing basis.
This individual was organizing the current and previous QA/QC data using
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ATTACHMENT 1
Criteria for Comparing Analytical Measurements of Table 1

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

In these criteria, the judgement 1imits are variable in relation to the
comparison of the NRC Reference Laboratory's value to 1ts 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 decreass

Resolution? Ratio for Agreement?
<3 No Comparison
4 -7 0.5 -2.0
8~ 15 0.6 - 1.66
16 = 50 0.76 - 1.33
51 = 200 0.80 - 1.25
»200 0.85 - 1.18

'Resoluti. = (NRC Reference Value/Reference Value Uncertainty)
?Ratio = (License Value/NRC Reference Value)



ATTACHMENT 2

Criteria for Comparing Analytical Measurements of Table Il

This attachment provides criteria for comparing results of capability tests.
In these criteria the judgement 1imits are based on data from Table 2.1 of
NUREG/CR-5244, "Eveluation of Non-Radiological Water Chemistry at Power
Reactors". Licensee values within the plus or minus two standard deviation
range (225d) 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 (235d) 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 above avcrago percent standard deviation value of each analyte in Table
2.1 of the NUREG.

The ranges for the data in Table Il are as follows.

Agreement Qualified Agreement
Analyte Range Range
Fluoride 2.1 «2.7 £0+*3.8
4.2 - 5.4 4.0~ 5.6
6.5~48.3 $.1+=8.7
Chloride $.7 = 6.7 5.5 - 6.9
8.8 ~10.2 8.5~ 10,5
17.6 - 20.4 17.0 = 21.0
Sulfate 5.4 - 6.6 5.2 - 6.8
10.8 - 13.2 10.4 - 13.6
17 = 2} 16 = 22
Hydrazine 9.4 - 11.0 9.0 - 11.4
39.0 - 45.6 37.4 - 47.2
77.9 - 90.9 74.6 - 94.2
Ammonia 92 ~ 112 87 - 117
280 - 340 265 - 355
452 - 548 428 - 572
Silica 44 ~ 54 42 - 56
100 - 120 95 « 125
146 - 176 138 - 184
Sodium 4.4 -58 4.0 -6.2
8.5 - 11.3 7.8 -12.0



ATTACHMENT 2

Criteria ‘or Comparing Analytical Measurements of Table Il

Analyte
Copper

Iron

Lithium

Boron

Agreement
_ Range

18.0 - 21.8
26.9 - 32.6
36.6 - 44.4

7.9 = 21.7
26.2 - 31.8
35.4 - 43.0

0.850 - 1,130

1.26 = 1.67
1.70 - 2.25

1008 ~ 1052
2926 - 3054
4991 - 5209

Qualified Agreement
Range

17.1 = 22.7
5.5 - 34.0
34.7 ~ 46.3
16.9 - 22.7
¢4.8 - 33.2
33.6 - 44.8
0.785 = 1.195
1.16 » 1.78
1.56 = 2.39
997 « 1063
2894 - 3086
4937 - 5263



