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SUMMARY

Scope: This special unannounced inspection involved 80 inspector-hours onsite
investigating airborne radioactivity concerns and potential airborne
radioactivity released to unrestricted areas as a result of hydrolasing
activities.

Results: Two violations were identified - (1) failure to maintain adequate
Radiation Work Permit procedure and (2) failure to perform adequate evaluations
of radiological hazards that may be present.;
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REPORT DETAILS
'

i

|' 1. Persons Contacted

Licensee Employees

P. F. McKee, Station Manager
*V. R. Roppel, Manager, Plant Engineering and Technical Services

~*D. E. Holder, Site Nuclear Services
*J. L. Bufe, Nuclear Compliance Specialist

~*W. L. Rossfeld, Manager, Site Nuclear Compliance
*P. J. Skramstad, Nuclear Chemistry and Radiation Protection Superintendent
*R. Clarke, Radiation Protection Manager
*W. J. Lagger, Health Physics Supervisor
*S. Powell, Site Nuclear Licensing
*R. E. Fuller, Supervisor, Radiological Support Services
*D. T. Wilder, Environmental and Radiochemistry Specialist
*T. W. Catchpole, Senior Nuclear QA Specialist
*V. A. Herc ndez, Senior Nuclear QA Specialist
*J. L. Roberts, Nuclear Chemistry Manager
T. Miller, Nucer Shift Supervisor

.G. Clark, Assistant N d ear Operator
D. G. Green, Nuclear Licendng Specialist
D. McCollough, Nuclear Chemiscry Supervisor
R. Pinner, Nuclear Chemistry Supervisor
M. M. Siapno, Health Physics Supervisor

'C. E. Davis, Health Physics Supervisor
R..J. Browning, Health Physics Supervisor
R. Martin, Radiation Protection Supervisor

.M. Laycock, Chemistry-Radiation Specialist

NRC Resident Inspectors

wl. Stetka, Senior Resident Inspector
*J._Tedrow, Resident Inspector-

* Attended exit interview

2. Exit Interview

The inspection scope- and findings were summarized on March 6,1986, with
those persons indicated in Paragraph 1 above. The inspectors discussed one
apparent violation of NRC requirements with licensee management; failure to
perform adequate evaluations of radiological hazards that may be present
(Paragraph 7), and one item concerning hydrolasing activities which was
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considered 'an unresolved item * pending review of licensee procedures and
records by NRC Region 11 management. Licensee representatives acknowledged
the inspectors' comments. The licensee did not identify as proprietary any
of the material provided to or reviewed by the inspectors during this
inspection.

On March 13, 1986, in a phone conversation betweet S. A. Elrod, NRC
Region II and P. F. McKee, Plant Manager, the licensee was informed that the
unresolved item would be considered closed. The licensee was also informed
that failure to evaluate the radiological hazards present durin
would be considered an apparent violation of 10 CFR 20.201(b) (g hydrolasingParagraph 6),
and that failure to maintain an adequate Radiation Work Fermit procedure
would be an apparent violation of Technical Specification 6.8.1
(Paragraph 6).

3. Licensee Action on Previous Enforcement Matters

This subject was not addressed in the inspection.

4. Notification of Event

On February 22, 1986, the licensee conducted a hydrolasing operation to
decontaminate Reactor Coolant Pump (RCP) "B". On February 26, 1986, while -

examining the Outage Shift Manager's log, the NRC Senior Resident Inspector
(SRI) noted an entry documenting hirborne radioactivity problems associated
with the RCP hydrolasing. It was also noted that hydrolasing had been
performed without containment integrity, i.e., both the equipment and
personnel hatches had been open. The SRI notified Region II on February 26,
1986, of the potential that existed for an unmonitored release of airborne
radioactivity. An inspection team was sent to the Crystal River facility on
March 3, 1986, to review events associated with the RCP "B" hydrolasing.

5. Description of Event

Discussions with licensee representatives and review of Health Physics (HP)
log entries disclosed that hydrolasing of RCP "B" had been initiated at
approximately 1430 hours on February 22, 1986. Licensee representatives
stated that the original intention had been to decontaminate RCP "B" in the i

same manner as had been done for RCP "A" in January,1986. The RCP "A"
decontamination consisted of spraying the pump with chemicals and washing |
down with demineralized water. Surveys performed after removal of RCP "B" !
from its cavity indicated that dose rates on the impeller and its covering i

were up to three times greater than those noted for RCP "A". Maximta
exposure rate of 35 Roentgens per hour gamma radiation and 90 rad per hour i

beta radiation were observed. At completion of chemical decontamination of
RCP "B", it was determined that dose rates had not been reduced to desired 1

levels. At this time, the decision to hydrolase RCP "B" was made.

'
*An Unresolved Item is a matter about which more information is required to

Idetermine whether it is acceptable or may involve a violation or deviation.
i

'

,
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Radiation Work Permit (RWP) 86-0221 required workers in the reactor cavity
where hydrolasing was to be conducted to wear supplied air hoods, while
RWP 86-0030 and RWP 86-0063 required health physics (HP) support personnel
and the polar crane operator to wear particulate respirators. The 164 foot
and 180 foot elevations of the Reactor Building (RB) were barricaded and
posted as " Respiratory Protection Required for Entry," "HP Clearance
Required," and "Hydrolasing Operation." Air sampling stations were
established at the RB 180 foot elevation where the polar crane operator and
signal man were located. Additional air sampling stations were established
at the top of the reactor cavity, in the reactor cavity, on the 119 foot
elevation inside a decontamination tent, outside the decontamination tent
near the equipment hatch on the 119 foot elevation, and outside the
personnel hatch on the 119 foot elevation.

An air sample collected in the reactor cavity during hydrolasing (1430 -
1530 hours) indicated airborne radioactivity of 5.39 times the Maximum
Pernissible Concentration (MPC) for restricted areas. An air sample taken
during the same time period at the 180 foot elevation near the polar crane
operator indicated airborne radioactivity 2.9 times MPC. During this time
period, the winds were from the southwest and were blowing into the RB
equipment hatch, across containment and out through the personnel hatch.
The personnel hatch opened directly into the Intermediate Building (IB),
portions of which were controlled as a Radiation Controlled Area (RCA). The

' air in the IB was discharged unmonitored directly to atmosphere by exhaust
fans, and was also vented to the turbine building via two fire dampers. A
small area near the two fire dampers in the turbine building (TB) had been
designated as a dress-out area for work crews and was considered part of the
RCA; however, the remainder of the TB was not controlled as a part of the
RCA. The HP log book showed a reversal of wind flow direction at 1620 hors
with positive flow out of the RB equipment hatch into the environment. At
1635, wind flow reversed, thereby moving airborne radioactivity into the IB
via the personnel hatch once again.

The HP logbook indicated that at approximately 1550, the HP supervisor
called the outage shift supervisor and recommended that the equipment hatch
be closed. Air samples collected outside the personnel hatch indicated that
airborne radioactivity concentrations were continuing to increase within the
IB, reaching a maximum (0.45 restricted area MPC) at 1711. Due to the
amount of airborne radioactivity existing in containment and in the IB, an
air sample was collected in the turbine building dress-out area between 1725
and 1735 hours. This air sample had a 0.34 restricted area MPC value.
Although the equipment hatch was never closed, the HP log documented that at
1745 the " personnel hatch is being closed."

At termination of the hydrolasing operation, the workers who had been in the
RB during and immediately following the event were sent for whole-body
counts. Additionally, the HP technician staffing the desk in the turbine
building dress-out area and two security guards that had been in the IB were
also sent for whole-body counts. The personnel frisked upon exit from the
RCA and found no external contamination. However, whole-body counts
indicated 13 of 15 individuals were internally contaminated. Further

_ J
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evaluation of the positive counts resulted in the licensee's determination
L 'that the activity had been deposited on the clothing that had been stored in
| the dress-out area of the TB and that none of the recorded activity was due

to internal contamination.'

i

6. Onsite Followup of Inplant Events (93702) ,

_The inspector reviewed RWP Request No.15033, RWP 86-0221, RWP Addendum
Sheets, documer.tation of the ALARA Review and Followup No. 86-07 and the
ALARA review meeting attendance sheet. Plant procedure RSP-106, Revision 0,

j April 30, 1985, Radiation Work Permit Request Procedure, Section 3.2,
! required that work to be performed be specified in a step by step format. ;

Chemical decontamination of RCP "B" was specified on RWP Request No. 15033,

| the formal request for RWP 86-0221, as follows:
, .

'

! Decon of impeller, primary pump. 1) spray pump with RDC-1, 2) wait
45 minutes, 3) scrub pump, 4) wait 20 minutes, 5) rinse pump with demin

.

water, 6) spray pump with Turco detergent, 7) scrub pump, 8) rinse off,
i -9) repeat if necessary.

The work description for chemical decontamination of RCP "B" was specified
on RWP 86-0221 as follows:

"Decon of Impeller. 1) Spray pump with RDC-1, 2) wait 45 minutes,
3) scrub pump, 4) wait 20 minutes, 5) rinse
water, 6) spray pump with Turco detergent, 7) pump with demineralizedscrub pump, 8) rinse off,;

,

! 9) repeat if necessary. HYDROLASE"

The inspector stated that after examination of RWP 86-0221, it appeared that
the word HYDROLASE had been added to the work description without the same;

review and evaluation the chemical decontamination had received.
Hydrolasing had not been included as part of the original RWP request in
that no instructions or controls had been specified for hydrolasing
operations. The apparent addition to the RWP was unsigned and undated. The
inspector reviewed the attendance sheet for the ALARA review meeting and
determined that the meeting attendees were the members of the chemical
decontamination crew rather than the hydrolase work crew.

Licensee representatives stated that the above summary of events was
accurate; however, they also stated that an ALARA review meeting had been
held on the morning of February 22, 1986, and that all persons who were
scheduled-to participate in the hydrolase evolution had been in attendance.
A licensee representative stated that only experienced workers had been used
on the job which, coupled with the morning meeting, had been considered

'

,

adequate. The licensee explained that after chemical decontamination the
.

dose rates on RCP "B" had not been reduced substantially, particularly in!
'

some hard to reach areas on the pump cover and, as a consequence, the
decision had been made to hydrolase since there was some urgency to get the
pump internals ready for shipment.

I
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The inspector requested the licensee's procedure for hydrolasing and was
informed that there was none. The licensee further stated that a procedure
specific for hydrolasing was not considered to be necessary since such work
was controlled by a specific RWP and there was a procedure for request and
preparation of RWPs. The inspector stated that this issue would remain an
unresolved item pending further review by the Region 11 technical staff.

| 10 CFR 20.201(b) requires that each licensee make or cause to be made such
l surveys as may be necessary for the licensee to comply with the regulations

and are reasonable under the circumstances to evaluate the extent of
radiation hazards that may be present. 10 CFR 20.201(a) defines " survey" to
mean an evaluation of the radiation hazards incident to the production, use,
release, disposal or presence of radioactive materials or other sources of
radiation under a specific set of conditions.

The inspector discussed, with licensee representatives, the differences in
potential radiological hazards between chemical decontamination and
hydrolasing with regard to the potential for generation of airborne
radioactivity and the failure to achieve containment integrity during the
operation. The licensee stated that some airborne radioactivity had been
expected which had led them to take action to limit access to the 164 foot
and 180 foot elevations of the RB. They had not anticipated airborne
activity on the 119 and the 95 foot elevations. The inspector questioned
licensee representatives about the open personnel and equipment hatches in
order to determine whether hatch closure had been requested prior to the
1550 HP log entry. Several HP staff members stated that the intention had
been to discuss hatch closure at the early morning ALARA review meeting;
however, they had not done so nor could they remember any other discussion
regarding this item at the meeting. No meeting minutes were taken. The
inspector inquired why the hatches had not been closed after the 1550
request when it was known that a large quantity of radioactive material had
become airborne as a result of the hydrolasing activity nor were they closed
by 1613 when it was known that airborne radioactivity was being blown into
the IB, a large portion of which was not part of the RCA, and that personnel
in the IB did not have respiratory protection. The equipment hatch was ;

never closed and it was nc . until 1745 that closure of the personnel hatch
was initiated.

Licensee HP Staff stated that they did not have the authority to require the
hatches to be closed and that they could recommend closure but that the
decision for closure could only be made by the outage shift supervisor. The
inspector reviewed an internal memo, " Flow out of the Reactor Building,"
dated February 5, 1986, from M. M. Siapno, HP supervisor, to all HP
technicians. The memo detailed that HP could recommend but could not
require the hatches to be closed. This area was discussed with the
Radiation Protection Manager (RPM) who stated that the hatches could have
been closed prior to the start of hydrolasing had the requirement been
specified as part of the RWP. The failure to evaluate the radiological

hazards that could be present during (hydrolasing was identified as anapparent violation of 10 CFR 20.201(b) 50-302/86-11-01).

!
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Technical Specification 6.8.1 requires written procedures to be established,
implemented, and maintained to cover the activities recommended in
Regulatory Guide 1.33, Appendix A, 1972.

Regulatory Guide 1.33, Appendix A,1972, requires written procedures for
control of radioactivity to include a Radiation Work Permit procedure for
limiting materials released to the environment and limiting personnel
exposure.

The inspector reviewed procedures RSP-106, Radiation Work Permit Request
Procedure, and HPP-106, Radiation Work Permit Procedure, to determine
conditions and controls specified for issuance of an RWP and the methodology I
used by the licensee for RWP revision or termination when the scope of the '

work to be performed changed. Two statements were found in RSP-106 that
dealt with this subject and were as follows:

a. Section 2.6.2 stated that at any time during the course of the RWP that
radiological conditions change significantly and the changes are not

| reconcilable to the terms of the RWP, the RWP is to be terminated.
!

b. Section 2.5.1 stated that it should be understood that changes may be
made, without notice, to the original RWP maintained by Health Physics
and to copies at the various control points.

! Neither of these paragraphs addressed action guides or requirements to be
met in either revising or terminating an RWP so that RWP termination was
required only after a radiological event had occurred, and scope of the work

)could change significantly without requiring the same or similar review that
had accompanied the original RWP request. The events surrounding the RCP
"B" hydrolasing activity exemplified this observation in that hydrolase had
been added to RWP 86-0221 which significantly changed the scope of the work
to be performed as well as the radiological hazards that reasonably might
have been expected to be present. An evaluation of the potential radiation
hazard had not been performed based on the change of work scope with the
result that a significant amount of airborne radioactive material was
generated which was dispersed to non-RCA portions of several buildings and
discharged, unmonitored, to the environment. The requirement to terminate
the RWP upon a significant change in radiological conditions was not an
adequate control in that the work evolution was already completed prior to
the time it was recognized that a problem existed. The licensee was
notified that although a RWP procedure was in place, it was inadequate in
that it failed to delineate requirements to ensure that when the scope of
tne work changed, the necessary radiation protection considerations would be
reviewed and approved prior to implementation of the RWP revision. This
was identified as an apparent violation of Technical Specification 6.8.1
(50-302/86-11J2).

The inspectors reviewed the results of the whole-body counts for all
individuals involved in the hydrolase activities. For these individuals,
records of their radiation protection training, respiratory protection
training, mask fit testing and medical examination were reviewed to ensure
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that they were current. Dose records for RWP No. 86-0221 were also reviewed
and it was determined that the largest dose received was 200 mrem.
Additionally, the inspector reviewed the results of radiation surveys and
air samples collected to support the RWP.

Subsequent to completion of hydrolasing activities, RCP "B" internals were
shipped to a vendor for inspection. Shipment No. 86-14 records were
examined by the inspector who verified that the requirements of
49 CFR Part 170 through 189 had been met for the shipment.

|

7. Followup of Potential Unmonitored Releases to Unrestricted Areas (93702)

10 CFR 20.201(b) requires that each licensee shall make or cause to be made
such surveys as may be necessary to demonstrate compliance with the
regulations of 10 CFR 20.106 which state that a licensee shall not possess,
use, or transfer licensed material so as to release to an unrestricted area

radioactive material in concentrations which exceed the limits specified in
Appendix B, Table 2.

The inspectors discussed the potential for unmonitored releases of
radioactive effluents as a result of the airborne contamination event
(Paragraph 5) with cognizant licensee representatives. The inspectors noted

| that changes to the Offsite Dose Calculation Manual (0DCM), specifically,
Representative Sampling Method No. 3.1-5 (Reactor Building with Personnel
and Equipment Hatch Opened), Revision 6, required the licensee to obtain
representative samples and to provide reasonable monitoring of RB atmosphere
when the personnel and equipment hatches were both open. The inspector
noted that the referenced ODCM change had been submitted to the NRC in the
licensee's July 1 through December 31, 1985, Semiannual Radiological
Effluent Report. At the time of the event, NRC representatives had not |

,

received the subject report. The inspector stated that if the revision were I
to be incorporated permanently into the ODCM, the licensee should evaluate
the change in methodology for any deficiencies in regard to hydrolasing

.

event.

Following a tour of the facilities and discussion with cognizant licensee
representatives, the inspectors noted that with the personnel and equipment
hatches both opened, the potential for three unmonitored release pathways
existed, i.e., (1) through the equipment hatch, (2) through the personnel
hatch into the IB with unmonitored discharge to atmosphere by IB exhaust
fans, and (3) from the IB through the fire dampers into the TB and then
exhausted to atmosphere. The inspectors noted that radiation surveys were
not conducted at the release areas during the hydrolasing activities (1430 -
1530 hours), and that air samples had been collected only at the turbine
dress-out area (1725 to 1735) and equipment hatch (1800 hours) subsequent to
completion of hydrolasing. Review of site meteorological data indicated a
predominant wind direction of 250 degrees and an average wind speed of four
meters per second indicating that the resultant air movement was into the
equipment hatch, across the RB and out of the personnel hatch into the IB
and TB during and following hydrolasing activities. Additionally, between
1620 and 1635 hours, the HP logbook documented a reverse in wind direction
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with air flow out the equipment hatch and into the environment. The
inspectors reviewed results of surveys conducted within the RB, IB and TB to
determine concentrations of nuclides available for potential unmonitored
release and noted that concentrations ranged between one to nine times
unrestricted area MPCs for selected samples at the personnel hatch
(1600-1700 hours) and nine times unrestricted MPCs in the TB dress-out area.
The inspectors noted that for the wind direction detailed above, airborne
contamination could be potentially released to unrestricted areas. The
inspectors informed licensee. representatives that the failure to conduct
surveys to evaluate airborne radioactivity released to unrestricted areas

,

would be considered a second example of failure to make surveys necessary to
demonstrate compliance with 10 CFR 20.201(b).
(50-302/86-11-01)

The inspectors reviewed licensee dose calculations for a postulated worst
case scenario of the release of airborne contamination to unrestricted
areas s licensee calculations assumed a three hour release of the highests

airborne activity detected at the personnel hatch (1700 hours), a maximum
flow rate of 50,000 cubic feet per minute out of the RB and Final Safety
Analysis Report (FSAR) documer.ted worst case meteorological conditions for
d,ispersion and deposition of contaminants at the unrestricted area boundary
area (4400 ft. from the RB). Dose estimates were calculated for inhalation,
ingestion and ground plane dose methodologies. Highest dose estimates for
total body (1.38 E-2 mrem) and skin dose (1.51 E-2 mrem) resulted from the

. ground plane exposure. Dose estimates represented 0.1% of TS organ dose
annual limits.

|

.


