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~SummaA~
review of radiochemistry analysis results and corrective action for decay
corrections for Rb-88 analysis in reactor coolant. Inspection procedures 30703
and 92701 were used.

Results: NRC and licensee measurements of Fe-55 in liquid radwaste did not
agree. The cause of the disagreement was not determined. The licensee's
analytical method was satisfactory based on critical evaluation of procedures
and traceable quality assurance analyses. Because NRC and Licensee sample
preservation methods differed, the inspector and the licensee agreed upon a

further experiment to test Fe-55 analyses and sample preservation procedures.
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DETAILS

1. Persons Contacted

Chin-Sui Cheng, Chemist, Technological a'nd Ecological Services
D. Unger, Chemical Engineer, Diablo Canyon Power Plant

2. Follow-u of en Items (92701)

en Item 50-275/90-03-01 (CLOSED): This item concerned the half-life
employed for decay correction of Rb-88 in degassed reactor coolant

samples'btainedfor technical specification surveillances.'he inspector
reviewed an Action Request in which the licensee committed to correct the
Rb-88 half-life employed in computer software and procedure CAP D-4,
"Average Beta-Gamma Energy of Reactor Coolant," to account for the
.stripping of its Kr-88 parent prior to analysis. The Action Request also
described further investigation of other radioactive parent-daughter
relationships that might be affected by sampling procedures. The
inspector had no further questions in this matter.

en Item 50-275/88-33-01 (OPEN): This item concerned an NRC/licensee
intercomparison of Sr-89 90, Fe-55 and tritium in water. A sample of
liquid waste was obtained during a prior inspection for analysis by the
licensee and the NRC contract laboratory, the Department of Energy
Radiological and Environmental Sciences Laboratory (RESL). The results
are presented in the table below.

,
NRC

Licensee NRC Random Ratio: Agreement
Result Result Uncertainty Licensee/ Range

Analyte (uCi/ml) (uCi/ml) (uCi/ml) NRC (see enclosure)

Fe-55
Sr-89
Sr-90
H-3

5.73E-04 1.05E-03 3.00E-05
2.66E-08 -4. E-08 5.00E-08
1.16E-08 3.80E-08 1.50E-08
1.37E-01 1.52E"01 2.00E-03

0.55

0.90

0.75-1.33
No Comparison
No Comparison
0.80-1.25

The results for tritium agreed. Sr-89 and Sr-90 were detected at less
than the lower limit of detection required by the technical
specifications. However, the resulting high uncertainty did not permit a

meaningful intercomparison.

The Fe-55 measurements did not agree. The inspector consulted with the
Senior Scientist, Department of Energy Radiological and Environmental
Sciences Laboratory (RESL) regarding the Fe-55 disagreement. The RESL

representative stated that, in his experience, Fe-55 disagreements were

the result of incomplete extraction of iron from the sample and its
container and that RESL sample preservation and sample reconstitution
procedures provided for the extraction of virtually all the iron present.
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The inspector visited the licensee's radiochemistry laboratory to observe
the methods used for Fe-55 analysis and compare licensee sample
preservation, reconstitution and analysis procedures to those used by
RESL. TES procedure D-15, "Iron-55 Analysis," used radiochemical
separation of iron, extraction on ion exchange media, and counting of
eluant by liquid scintillation. The chief difference between licensee and

RESL methods was the determination of iron radiochemical yield. The
licensee method employed spectrophotometry to determine iron, where RESL

used an Fe-59 radiotracer. Cross-check measurements of blind samples
prepared by the National Institute of Standards and Technology (NIST), the
Environmental Protection Agency and vendor labs had been consistently
successful. Instrument quality control and replicate analyses were also
satisfactory. The inspector concluded that the licensee's measurement
technique was fundamentally sound.

Diablo Canyon Power Plant typically reduced the pH of liquid samples to
,approximately pH three prior to shipment to their offsite radiochemistry
laboratory. The RESL procedure specified acidification to pH one. The

Department of Energy also requested NRC to add paper pulp to the sample to
provide a predictable adsorbent for those nuclides that tend to adhere to
.the container. Iron adsorbtion on the licensee's container, could have

occurred, while iron in the NRC sample had preferentially adsorbed on the
paper pulp'. However, the licensee noted that container adsorption had not
affected the analyses of acidified quality assurance test samples prepared
without paper pulp.

During the prior inspection, the inspector observed. the splitting of the
sample and had no concerns about the, technique used.. Also, the licensee
had conducted their own evaluation of Fe-55'analyses to investigate high
levels of Fe-55 in plant radwaste systems. The licensee sent multiple
split samples to their offsite laboratory and to an independent laboratory
to compare measurements. The results compared well, again indicating that
sample split technique was adequate.

The cause of the Fe-55 disagreement remained unresolved. This item will
remain open pending resolution of the Fe-55 discrepancy.

6. Exit Neetin (30703)

The inspector discussed the scope and findings of the inspection with
'icenseepersonnel on October 16, 1990. During the teleconference, it was

agreed that a DOE Fe-55 test sample would be provided to the licensee.
The sample would be used to spi.ke NRC and licensee portions of a radwaste

sample with Fe-55, in excess of the amount anticipated to be in the waste.
The sample splits would then be preserved using competing methods,
analyzed by DOE and the licensee, and the results compared. This standard
addi.tion would certify the amount of activity in the waste sample.





Enclosure

Criteria for Acce tin the Licensee's Measurements

Resolution Ratio

<4

8
16
51

200

7'5

50
200

No comparison
0.5 - 2.0
0.6 - 1.66
0.75 - 1.33
0.80 - 1.25
0.85 " 1.18

~Com ar$ aoo

Divide each NRC result by its associated uncertainty to obtain the
resolution. (Note: For purposes of this procedure,'he uncertainty is
defined as the relative standard deviation, one sigma, of the NRC result
as calculated from counting statistics.)

2. Divide each licensee result by the corresponding NRC result to obtain
the ratio (licensee result/NRC).'. The, licensee's measurement is in agreement if the value of the ratio
falls within the limits shown in the preceding table for the
corresponding resolution.




