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U. S. NUCLEAR REGULATORY COMMISSION.

REGION III

Report No. 70-008/84-01(DRMSP); 50-006/84-01(DRMSP)

Docket No. 70-008; 50-006 License No. SNM-7, R-4

Licensee: Battelle Columbus Laboratories
505 King Avenue
Columbus, OH 43201

Facility Name: West Jefferson and King Avenue Facilities

Inspection At: Battelle Columbus Laboratories

Inspection Conducted: January 9-13, 1984
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Inspectors: D. E. Miller J/3/8#/

Date
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G. M. France III C/3/8d
Date

8!brgdr efApproved By: L. .

Facilities Radiation Protection Section Date

Inspection Sur. unary

Inspection on January 9-13, 1984 (Report No. 70-008/84-01(DRMSP); 50-006/84-01)
_DRMSPl(
Areas Inspected: Routine, unannounced health and safety inspecthn, including
licensing status, operations review, criticality safety, radiation protection,
solid radwaste management, technical specifications applicable to the retired
reactor facility, and followup of suspected ingestion of thorium by a licensee
employee. The inspection involved 70 inspector-hours onsite by two NRC inspec-
tors.
Results: No items of noncompliance or deviations were identified.
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DETAILS

1. Persons Contacted

D. Baker, Health Physics Technician
T. Emswiler, Transportation Specialist

*H. Faust, Assistant Nuclear Services Manager
D. Flint, Supervisor, Instrument Laboratory

*G. Kirsch, Health Physicist
*D. McKown, Radiological Safety Officer
*R. Nathan, Manager, Nuclear Technology and Physical

Sciences Department
V. Pasupathi, Hot Cell Laboratory Manager
J. Pitman, Radiological Safety Technician (King Avenue)

*L. Rancitelli, Manager, Nuclear Materials Technology Section
*E. Roe, Health Physicist
E. Swindall, Health Physics Technician

* Denotes those present at the exit meeting.

2. General

This inspection, which began at 1:00 p.m. on January 9, 1984, was con-
ducted to examine activities at the King Avenue and West Jefferson sites
under Materials License No. SNM-7 and Facility License No. R-4. Tours of
selected radioactive materials handling and storage areas were made during
the inspection. Postings and housekeeping were generally good in areas
visited.

3. Licensing Status

The inspectors noted in Inspection Report No. 70-008/83-02 that the re-
newed materials license (SNM-7) included radioactive material covered by
Source Material License No. SMB-1197, but did not mention termination of
the source materials license. In a letter to the licensee, dated August
10, 1983, from NRC's Division of Fuel Cycle and Material Safety, SMB-1197
was officially terminated.

4. Operations Review

a. Hot Cell Laboratory (HCL)

Normal work activities were in progress in the laboratory. Critical-
ity, stack, and constant air monitoring instruments were operable and
had been calibrated within the preceding six months. Housekeeping
and maintenance of postings and barriers appear adequate. The inspec-
tors noted that background radiation levels in portions cf the HCL
are slightly elevated making personnel contamination friskers less
sensitive; this matter is further discussed in Section 6.d. The
cause of the increased levels is apparently an increase in the quan-

| tity of radwaste stored within the facility; this matter is further

| discussed in Section 8.
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b. Retired Reactor Building.

This building is used primarily for storage of packaged low level
radwaste and miscellaneous materials and equipment. Postings meet
regulatory requirements and housekeeping appears adequate. No signi-
ficant problems were noted.

c. Life Sciences Laboratory

In the Life Sciences Laboratory at King Avenue the licensee uses
millicurie quantities of a number of radioisotopas such as tritium,
carbon-14, sulphur-35, phosphorus-32, and iodine-125 and 131. The
inspectors toured areas of the laboratory where radioactive materials
are used, stored, and waste is packaged. Posting of use areas,
labelling of materials, and handling methods appear adequate. No
problems were noted.

The inspectors discussed with the licensee their methods of com-
pliance with 10 CFR 61 requirements for waste materials packsging
at their laboratory. The licensee's methods appear to meet regula-
tory requirements. No problems were noted.

5. Criticality Safety

The inspectors toured Special Nuclear Materials (SNM) handling and
storage areas at the West Jefferson and King Avenue sites, and discussed
handling and storage procedures with licensee representatives. The inspec-
tors noted that current inventories and limits are adequately posted in
use and storage areas; handling is performed in accordance with licensee
procedures; and adequate safety committee' review of new work with SNM is
performed.

No items of noncompliance or deviations were identified.

6. Radiation Protection

a. External Exposure Control

Film badge records for 1983 through December 18 indicate the maximum
| whole body. dose was about 4000 mrems received by a hot cell techni-
| cian. External exposures to employees at West Jefferson and King
i Avenue, except hot cell personnel, and to visitors were not signifi-
! cant. Forms NRC-4 and NRC-5 equivalent appear to meet regulatory

requirements.

The inspectors selectively reviewed Radiation Work Permits issued at
! the Hot Cell Laboratory during 1983; associated direct radiation,

surface contamination, and airborne activity surveys were also
reviewed. No problems were noted.

|
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b. Internal Exposure Control.

The inspectors reviewed the results of routsne urinalyses performed
on West Jefferson and King Avenue personnel during 1983. Except for
e?.evated activity detected in a previous employee's samples (see In-
spection Reports No. 70-008/83-02 and 70-008/83-03), no significant
detectable activity was found. Licensee health ph'/ sics personnel
determine the need, and establish frequency, for urinalysis sampling
of individuals based on materials use. No significant problems were
noted.

Invivo counting of West Jefferson employees, mostly HCL workers,was
conducted in March and October 1983. The maximum activity detected
was less than one percent of MPBB for cesium-137 and cobalt-60. No
problems were noted.

c. Routine Surveys (Hot Cell Laboratory)

The inspectors selectively reviewed records of routine direct radia-
tion, surface contamination, and airborne surveys performed at the
Hot Call Laboratory during 1983. Survey frequency and extent appear
adequate to assess radiological conditions and detect abnormal condi-
tions except as discussed in Section 6.d.

Routine sampling and analysis of the hot laboratory fuel storage pool
water is being performed as required by License Condition 12. The
rispectors noted nu case where radioactivity in pool water was above
allowable concentrations,

d. Contamination Control (Hot Cell Laboratory)

During tours of the Hot Cell Laboratory (HCL), the inspectors noted
that background levels in areas w. thin the controlled area near the
exit points to the office area were high enough to require operating
friskers above the lowest range. These friskers are therefore less
sensitive for detection of contamination on persons exiting. A GM
tube portal monitor is used when exiting the HCL controlled area and
entering the office area. Personnel are required to also use a simi-
lar GM tube portal monitor when leaving the HCL lobby, and in the

! guardhouse shen leaving the site. Since GM tube portal monitors are
; not highly sensitive and the sensitivity of friskers in the HCL is

| diminished by elevated background levels, the possibility for inad-
| vertent release of small quantities of radioactive materials from the

HCL exists. This matter was discussed with the licensee at the exit
meeting.

| No items of noncompliance or deviations were identified.

7. Solid Radieactive Waste Management (Hot Cell Laboratory)

Disposal of solid radioactive waste remains a problem. The accumulation
of TRU (transuranic) waste and high level wastes has caused overcrowding
of storage areas. At least one licensed burial site now accepts waste
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containing a maximum of 100 nCi/g of transuranic (increased from the.

previous 10 nCi/g limit). While the 190 nCi/g limit will permit disposal
of many drums of previously packaged waste, the concentration in some pack-
ages remains too high for acceptance as LSA material. Also, the recently
imposed 10 CFR 61 requires that licensees quantity the concentration of
several non-gamma emitting radioisotopes and classify the waste based on
these concentrations. This requirement poses problems since this waste
material is already solidified and packaged. The licensee is studying
possible methods of disposal of previously packaged waste while complying
with all regulatory and burial site requirements.

Most of the radioactive waste currently being generated results from de-
structive and nondestructive testing of commercial power plant fuel ele-
ments. The licensee is developing possible methods of classifying and
packaging this waste to comply with 10 CFR 61. The licensee intends to
submit their proposed methods to NRC's Low-Level Waste Licensing Branch,
Office of NMSS, to seek their approval.

8. Retired Reactor Facility

The inspectots toured the retired reactor facility and visually observed
postings, physical barriers, and monitoring instrumentation. No problems
were noted. The inspector reviewed documentation indicating compliance
with the folloving technical specification requirements:

a. As required by. Technical Specification 2.1, radioactivity levels in
the water discharged from the basement sump have not exceeded 10 CFR
20 limits.

b. Annual calibrations and ueekly channel checks of the water monitor
were performed in accordance with Technical Specification 3.1.

c. Quarterly radiation and contamination surveys were performed in
accordance with Technical Specification 3.2.a. Removable beta con-

2tamination did not exceed 100 .!pm/100 cm and radiation levels were
enerally less than 2 mR/hr.

d. Environmental radiation surveys were conducted in accordance with
Technical Specification 3.2.b.

Physical barriers were inspected quarterly as required by Technicale.

Specification 3.2.c.
!

f f. Annual reports describing radiation survey results, facility status,

| and surveillance and security measures are sent to NRC as required by
j. Technical Specification 5.5.1.

9. Followup of Suspected Ingestion of Thorium by a License Employee

The inspectors reviewed actions taken by the licence in response to commit-
ments made by them during a September 7,1983 meeting; these commitments
are presented in Inspection Report No. 70-008/83-03. Also reviewed were
the results of continued licensee investigations concerning socices of
the thorium that was apparently ingested by a licensee employee and the
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utanium present in the original urine sample collected on January 4, 1983.
*

The results of the licensee's actions and investigations are discussed
below,

a. Continued investigation into possible sources of the uranium and
thorium: No probable sources were identified by the licensee during
their investigation. The licensee concluded that all reasonable
possibilities have been pursued and no further investigation is
planned,

b. Investigate split sampling analysis inconsistencies: The licensee
concluded that a major cause was the method of splitting the samples;
not enough caution was taken to assure that the relatively heavy sus-
pended material was adequately divided. The inconsistencies do not
alter the conclusions listed in Inspection Report No. 70-008/83-03.
Another possible contributor to the inconsistencies was the use of
dissimilar analytical methods by the individual laboratories. The
licensee is preparing an internal report, concerning their review and
conclusions, which will be reviewed during a future inspection.

c. Obtain Ra-223 data for more bioassay samples: The licensee was unable
to retrieve unused portions of previously collected samples that had
sufficient volume and/or activity to permit analysis for Ra-228.
Therefore, collection of additional Ra-228 to Th-232 ratio data was
not possible.

d, Establish a long-term followup program, and perform more whole body
counts of the individual to better determine lung and bone burdens:
The licensee whole body counted the individual as noted below. Since
performance of whole body counting, the subject employee was termin-
ated from employment with the licensee.

On September 28-30, 1983, the sabject individual was whole body
counted at Pacific Northwest Laboratories. . Counting was performed
using sensitive gamma detectors positioned over the head, lungs,
liver region, and knees. No thorium-232 activity was detected in the
head or knees; about 1.1 nanocuries was detected in the lungs, and a
" smaller" amount was detected in the liver region. The 1.1 nano-
curies of thorium-232 equates to about 2 nanocuries of natural thor-
inm. The failure to detect thorium in the head or knees correlates
to a bone deporition of less than two nCi.

On October 14, 1983, the subject individual was whole body counted in
a contractor's mobile counting trailer at the licensee's site. About
24 milligrams of natural thorita was detected in the individual's
total body. The 24 milligrams equates to about 2.6 nanocuries of
activity.

According to Publication 2 of the International Commission of Radio-
logical Protection, the Maximum Permisaible Organ Burden (MPOB) for
the liver is 15 nanocuries of natural thorium. The less than 2 nane-
curies identified in the liver, and 2.6 nanocuries total body, are
only a small fraction of the allowed burdens and therefore do not
constitute a significant biological hazard,

i

6

_

w



.

Although Publication 2 does not specifically list an MPOB for thor-.

ium in the lung, intake at maximum permissible occupational concen-
trations over a calendar quarter would result in retention of about

5.6 nanocuries of natural thorium (2.8 nanocuries of thorium-232).
The quantity of thorium detected in the subject individual's lung is
less than 50 % of the amount allowed by NRC regulations in a single
calendar quarter.

These whole body count data are nat totally consistent, primarily be-
cause of the detection of tho'ium in the lungs when all intakes had_

previously been predicted to have been ingested and because of the
lack of thorium dected in the bones when long term bone deposition
should equal approximately 90% of total body deposition for ingestion
and approximately 35 times liver dep(sition for all intake modes.
However, due to the small amounts of activity detected in the whole
body counts, these inconsistencies do not invalidate the conclusions
presented in Inspection Report N3. 70-008/83-03.

NRC Region III has contracted with Argonne National Laboratory (ANL) to
review the thorium uptake incident, as described in this report and in
Inspection Report 70-008/L3-03(DRMSP). The results of the ANL review will
be documented in a future inspection report.

10. Exit Meeting

The inspectors met with licensee representatives (denoted in Section 1)
at the conclusion of the inspection on January 13, 1984. The inspectors
summarized the scope and findings of the inspection. In response to
certain matters discussed, the licensee acknowledged the inspectors'
comments concerning increased background levels in the Hot Cell Labora-
tory access control area and stated that possible corrective measures
would be investigated (Section 6.d).

4

7

_ - _ _ _

_ ,


