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Open ltem Title Paragraph
313/8049-01 Radioactive Effluent 4
368/9049-01 Dose Calculations

Radicactive Ligquid and Gaseous Effluent Dose Calculations (84750)

The inspector reviewed the licensee's radicactive effluent dose
calculations to determine compliance with the requirements in the ODCM and
Sections 3.25.1, 3.25.2, 4.29.2, and 4.29.3 of the Unit 1 TS and

Sections 3/4.11.1 and 3/4.11.2 of the Unit 2 TS,

The inspector conducted initial confirmatory calculations of the offsite
doses from the plant's liquid and gaseous radiocactive effluents released
to the environment. Radicactive effluen* dose calculations were performed
by the inspector for liquids; noble gases; and airborne tritium, iodines,
and particulates using the NRC computer code, PC=DOSE, which was developed
to verify the dose calculations described in the licensee's ODCM.

The license's chemistry staff performed effluent dose calculations using
methodologies, assumptions, and equations described in the ODCM and
implemented by a computer code supplied by a vendor. The inspector, 1in
cooperation with the chemistry staff, developed realistic test cases based
on typical effluent radionuciide concentratinns #1.2 :elesse -ates for
radioactive 1iquid and gaseous effluents. Th. inspector ard one of the
licensee's nuclear chemistry supervisors performed dose calculations using
the same radionuclide concentrations for the liquiv effluent v..: c2se.
The calculated dose results from the original test for $hs recwaste liquid
effluents were in agreement between the licensee's and the whi's dose
results for the adult tota)l body and adult critica) organs for all
radfonuclides tested except for manganese~54. The licensee's manganese=54
dose results for adult total body and adult critical organs were less than
the NRC's dose results for manganese-54. After evaluation of the
licensee's computer code and binaccumulation data tables, it was
discovered that the bicaccumulation factor for manganese-54 was 6.0 in the
licensee's computer code data table instead of 400 as per Regulatory

Guide 1.109 and PC~DOSE. This error caused the dose resulting from
manganese=54 to be calculated by a less conservative factor of 66.67. The
licensee corrected the bioaccumulation factor for manganese~54 and reran
the test case. The calculated dose results from this test for the
radicactive 1iquid test case were all in agreement for tne adult tota)
body and adulc critical organs for all radionuclides tested. The
inspector reviewed selected radiocactive 1iquid effluent releases performed
during 1990 from both Unit 1 and Unit 2 and noted that the concentration
of manganese~54 was in the order of 1.0E-5 microcuries per

millfliter (uCi/ml) in the T16 liquid radwaste tanks in Unit 1 and in the
order of 1.0E-7 uCi/ml in the T21 1iquid radwaste tanks in Unit 2 which
were discharged as radicactive effluents from the respective plants, The
less conservative doses calculated from these radionuc)ide concentrations
of manganese-54, if recalculated using the correct bioaccumulation factor
and, therefore, increasing the dose from manganese-54 by a factor of



66.67, would not cause the overall dose from the release of the respective
1iquid radwaste tanks to exceed TS dose limits.

In addition to the radicactive liquid effluent test case, & test case for
noble gas dose and a test case for airborne tritium, fodines, and
particulates dose was run. The Ticensee's dose results for the total body
gamma-air dose and the total body beta-air dose from exposure to
radicactive noble gases were in agreement with the NRC's calculated doses.
The 1icensee's dose data from the radicactive airborne tritium, fodines,
and particulates was greater and conservative when compared to the NR('s
dose results. For example, the dose data comparisons between the
Ticensee's and NRC's calculated doses for the child age group indicated
that the licensee's calculated doses were greater than the NR('s
calculated doses in the range from a factor of 3.28 for the
gastro-intestine organ to a factor of 1.15 for bone. The licensee's
calculated dose for the child thyroid was identical to the NRC's
calculated dose. The aifferences in the dose results between the
licensee's results and the NRC's results were discussed with the licensee
during the inspection and at the exit meeting on December 5, 1930. The
differences appeared to be caused by possible errors in the licensee's
computer code dose factor tables. The licensee acknowledged that there
appeared to be errors in their computer software and stated that they
would review and evaluate their computer code tose factor tables in an
attempt to resolve the calculated dose differences. This matter is
considered an npen item pending further review by the inspector
(313/9049-01; 368/9049-01).

No violations or deviations were identified in this program area.

Exit Meeting (30703)

The inspector met with the licensee representatives identified in
paragraph 1 of this report at the conclusion of the inspection on
December 5, 1990. The inspector summarized the scope and findings of the
inspection and discussed the differences between the licensee and NRC's
offsite dose results calculated during the inspection, The licensee
agreed to investigate and evaluate their computer methodologies in an
attempt to resolve the calculated dose differences. The licensee did not
fdentify as proprietary any of the materials provided to, or reviewed by,
the inspector during the inspection.



