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Ins ection Summa

Ins ection on December 8-19 1980 (Re orts No. 50-315/80-23 50-316/80-19)
Areas Ins ected: Special announced appraisal of health physics program
including organization, management, qualifications and, training, exposure
controls, access-controls, surveillance, instrumentation, facilities and
equipment, radioactive work management, ALARA, and accident response cap-
abilities. The appraisal involved about 600 inspector-hours onsite by
five NRC inspectors.
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Results: Significant health physics program weaknesses were identified
in the areas of organization and management (Sections 2, 3, 7 and 11),
training (Section 3), exposure control (Sections 4 and 9),'ccess and
contamination controls (Section 5), and instrumentation (Section 7) ~

One apparent item of noncompliance was found: failure to follow pro-
cedures, Severity I.evel V (Section 5.4).
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1. General
0

The D. C. Cook health physics program was evaluated during a special
appraisal that began at approximately 7:30 a.m. on December 8, and
ended December 19, 1980. The appraisal team consisted of three in-
spectors from the NRC Region III office and two DOE contractor health
physi cists.

The appraisal team received site specific training for unescorted
access the first morning, and after badging was given free access to
the plant, subject only to the licensee's normal access controls.
Following training, the team met with senior plant management to
discuss the purpose and scope of the appraisal. Throughout the
appraisal, the team emphasized direct interaction with licensee and
contractor employees and direct observation of work and work areas.
The team made extensive radiation and contamination surveys within
and without controlled areas to independently ascertain plant radio-
logical status and to make comparison with licensee measurements.
The appraisal extended to offshifts and weekends as well as normal
day shift.

The appraisal team observed a health physics program that was generally
acceptable but with several significant weaknesses. Most noticeable
were low staffing, poor communications, and poor technician training
which affected the program directly and contributed significantly to
poor morale within the Radiation Protection Section. Other weaknesses
were observed in certain aspects of exposure', access, and contamination
control, and instrumentation.

Good direct radiation and contamination surveillance and a good de-
contamination program were significant strengths observed by the
appraisal team. Maintenance of generally low contamination levels
within the controlled area has resulted in minimal transfer of
radioactivity to uncontrolled areas despite poor frisking practices
and insensitive contamination detection monitors.

2. Or anization and Mana ement

The station organization, shown in Figure 2.1, is based on an
August 1980 chart in use at the station and differs somewhat from
that shown in the current technical specification. Differences
'include two Assistant Plant Managers (Operations and Maintenance)
to whom the department heads report, an Outage Planning/Design
Coordinator at the department head level, changes in titles of
the Operations, Maintenance, and Technical Department heads from
supervisors to superintendents, the positions of Production
Supervisor Technical and Environmental Coordinator within the
Technical Department, and the general change of titles of foremen
to supervisor.

Within the Technical Department health physics and radiochemistry
responsibilities are respectively assigned to the Radiation Pro-
tection {RP) and Chemistry Sections headed, respectively, by the





I IA»C cIllC LOCI
Cgly AVllCJ

c,oi ~ . ~ Irrs

I "LP N T

~1~NIIGE K srlc ~ cc

4s:irr4ur

ASs I'l¹NT
hIIIu clue khIIIlhIILIClllVCE'<el.nl.» I<

r'lnN4C E V
OVl. i cl I coNS

fVlAlnl T.

SUPT;

OO I ALoL
Xgg¹ oH

CORI b.

QA It'llI
SUPERI g 5<I'vs'. gIIvI .

K(IINlolL

SVPT

PI!OOVC IlOCI

SuwK
ICIAiur.

ll~~
OIII44C/IC,
CoogP,

a¹
Aoo roc
SCcIIoeC

IIIITL no
~l VK

ASS IST4» oI+gllll~$

PROOIK TIOCI

SUPERI

R
TL(IICIICIIL

NIACIN I.
QuvvK,

sro¹es
Supvs..

TRAININT,

COGRD.

5NII=T
C>Ill'4i NPC

FNG R.

PIc ILF.
5u Pve.
6NQR,

14CIT4 <oc

SNSII.
SOPv R,

n.nur
CHW«4l.
5UIcVg,

PI.CIc.l I

RP
5 VPVIR.

r. CI VlgOCI NI.

CIIORQ
cfog
ENCc g,

ZITI«rT o~slcr 1ST. C IIIE
SococIC T'TSuPVR Coa«p. COOILD 5UPVC

Ore L»TIVE PE'CF,

4N~I„'NGILD,
NIII,LcAR
K.IVGR.

CIISIIIIST
PCgC
I-I'd(It

Ph.gf,
ECIQQ

ft I:V,
E NTCRC

PRoII.
5'QPV P

+VCllC, PC F cloIIr41. RP gIIyOIaStI

SvPV aS SLIPVRL WIG 5uPUIL

INSTR.
nlnlur
5'>VR.

F I Cu
RE',C.cooK olzc4v I%AT'corll (AIIITIIEVI¹IK(0)

014PIITTR

AIIAIVST

TIcITLSIII
QC

COO R.D I

SHIF
(IIIII(AL

A INI50 Q.





Plant Radiation Protection Supervisor (PRPS) and the'Plant
Chemistry Supervisor (PCS). The two groups are generally
independent of each other except that RP relies on chemistry
for gamma spectroscopy. The arrangement works satisfactorily,
although there exists the possibility of competition for
priority on the GeLi analyzer systems. The two sections also
share radwaste responsibilities with Operations and with the
group headed by the Environmental Coordinator.

There is no corporate health physics group and there appears to be
no individual on the corporate staff qualified to perform technical
audits in health physics. Station management indicated their under-
standing that such an individual is being sought. Corporate staff
is responsible for shielding calculations, Radiation Monitoring
System (RMS) review and upgrading, and certain other matters pursuant
to TMI Lessons Learned requirements. However, this support suffered
somewhat from the remoteness of the corporate office (New York) which
is not always responsive to plant needs. For example, plant requests
to move the liquid waste monitor (R18) were not well supported
(Section 7.4) and detailed information generated by the shielding
study had not been forwarded to the plant (Section 11.2).

2.2 Mana ement Control and Oversi ht

The PRPS, who fills the role of Radiation Protection Manager (RPM)
(ANSI N18.1-1971 and Regulatory Guide 1.8) is at the fourth level
of management; he reports to the Technical Superintendent who is
not qualified in health physics. The PRPS is absent from twice
weekly meetings between department heads and the plant manager and
his assistants. The PRPS is a member of the Plant Nuclear Safety
Review Committee (PNSRC), and station management stated that he
is consulted on all health physics matters. However, the chain of
command is strongly defined and understood and there appeared to
be some reluctance to deviate from it. Moreover, it appears that
the decision as to what constitutes a matter of health physics
concern may sometimes be made by an" individual not qualified in
health physics. For example, decisions to follow and quantify
unplanned airborne releases are made by the Shift Operating
Engineer (SOE) and the circumstances may not'eceive qualified
health physics evaluation (Section 8.1). It is not clear that
the reporting level of the RPM is high enough to ensure adequate
leverage in representing health physics concerns to top station
management.

Responsibility for supervision of. day to day work of the
Radiation Protection (RP) Section is assigned to three foremen
{formally designated as RP Supervisors) who report directly to
the PRPS. They supervise the technicians and also have assigned
responsibility for var'ious specialized health physics activities ~

such as instrument. calibration, whole body counting, respiratory
protection, training, and exposure control records.

-4-



e <



IIt appeared to the appraisal team that foremen were too tied
up with routine tasks and did not spend enough time in in-plant
observation or in in-plant supervision in support of technicians.
Outside of making morning (usually) work assignments, foreman-
technician contact was quite limited. More foreman work could be
done by technicians but for personnel shortages. Doing so would
use existing technician talents to better advantage and would help
develop specialists in various health physics areas such as internal
dosimetry, respiratory protection, and instrument calibration.
Perhaps more importantly, the foremen should be freed to effectively
supervise and to maintain awareness of exactly how work is getting
done. Without such overview, serious idiosyncracies of practice,
capable of undermining the program, could develop.

Health physics coverage of in-containment outage work is given
almost entirely to a contractor group from NUMANCO, Inc. The
senior NUMANCO supervisor, who has worked several plant outages,
acts as another foreman.and reports directly to the PRPS.

There appears to be very little direct oversight or observation
of contractor work by RP management. A number of plant employees
expressed dissatisfaction with differences of interpretation and
implementation of work rules between contractor and plant technicians.
Plant foremen and technicians should be more involved to promote
consistency of practices and to avoid the excessive dependence on
outside personnel. Limited appraisal team observation of contr'actor
technicians still at the plant also indicated the need for better
oversight (Section 5.4).

/
Audits of the health physics program are performed by the onsite
Quality Assurance Group and by corporate personnel under the
auspices of the Nuclear Safety Design Review Committee (NSDRC).
The onsite group audits have recently emphasized solid radwaste
handling and shipping. The offsite group audits are somewhat
wider in scope but do not qualify as a technical assessment of
the health physics program.

2.3 Communications

Communications within the RP section, particularly between super-
visors and technicians, are poor. The section supervisor is
isolated by distance from the rest of the section and has limited
contact. with the technicians. Separate offices with closed doors
and without windows act to inhibit technician-foreman communication.
Brief morning meetings between technicians and the supervisor were
described as briefings and job assignments without much exchange,
and daily closed door meetings between the supervisor and foremen
occur at a time when technician-foreman contact is probably needed
most. Posting of a sign reading "Meeting in Progress - Do Not
Disturb" adds to a sense of isolation.

Communication weaknesses also appears to be a factor in the low
state of technician morale. Although there are obviously other
factors, the main problem appears to be resentment of what the
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technicians perceive as frequent and arbitrary work schedule
changes. The small size of the group magnifies the effect of
such changes, and the technicians are skeptical that the station
is seriously recruiting more technicians to alleviate the problem.

The appraisal team was told by upper management that the authorized
complement is 16, that authority for four additional had been
requested, and that a serious effort is being made to get more *

people but, so far, with little success. Upper management is
evidently aware of the staffing problem but does not appear to
appreciate the extent of disaffection it has caused. Equally,
the technician group is not aware of management's intentions and
efforts in this area. RP section management also did not appear
to know the number of technicians authorized, an indication of
communication weakness within the Technical Department.

Although technical information flow within the RP section appeared
adequate during the appraisal, there is concern that further de-
terioration in technician morale could have an unacceptable effect
on the program. 'The appraisal team believes that management should
take action to remove the communication barriers that exist and to
reverse the polarization that appears to be developing within the
RP section.

2.4 Staffin and ualifications

Approximately 400 persons are employed at the station. Eleven
technicians, three foremen, a staff health physicist and the
PRPS comprise the RP section. During refueling especially, but
also at other times, the group is augmented by contract health
physics technicians. The station has around-the-clock health
physics coverage and a generally good routine survey program.
However, the group appears to be too small to sustain a strong
overall health physics program. Areas that reflect inadequate
staffing include first line supervision (Section 2.2), training
(Section 3.4), upgrading of the Radiation Monitoring System
(Section 7.3 and 7.4), completion of the REM system (Section 4.2),
internal exposure control (Section 4.3), quality control for dosi-
meters (Section 4.2), instrument calibration (Section 7.7), and
ALARA (Section 10). Staffing shortages also force an overreliance
on contractor technicians (Section 2.2).

Qualifications of RP section personnel generally meet ANSI N18.1-1971
requirements in the applicable categories except for two technicians
who lacked the requisite two years working experience. The PRPS meets
the RPM qualifications of Regulatory Guide 1.8. All technicians
either hold associate degrees in Nuclear Power or Nuclear Medicine or
came from the U.S. Navy nuclear power program. Although technicians
generally meet experience requirements, the overall experience of the
group is not great. The oldest technician in point of service is
four and one-half years; the median is two and one-half years.

The Chemistry Group consists of fifteen technicians, three super-
visors, a chemist, and the Plant Chemical Supervisor (PCS).
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Qualifications generally meet ANSI N18.1-1971 requirements. All
~ technicians are college trained or have nuclear navy experience.

Although these technicians carry the same official title (Chemistry
and Radiation Protection Technician) as those in the RP group, they
are not considered interchageable. The Chemistry Group executes a

program that considerably exceeds regulatory requirements in extent
and frequency.

2. 5 ~Summa

Based on the appraisal findings, improvements are needed in the
following areas to achieve a fully acceptable program.

l. A most fundamental problem appears to be low RP group staffing.It is implicated in several other program weaknesses and is an
important factor in the problem of technician dissatisfaction.

2. Increased in-plant presence of RP foremen is needed to make
observations and to provide better supervision and support of
RP technicians. Closer oversight of contractor technicians is
needed to ensure that practices are satisfactory and consistent
with plant procedures.

3. Communications along the chain of command are generally poor
within the RP section, and to some extent, within the Technical
Department. It is also a significant factor in the problem of
RP technician morale.

4. The corporate office appears somewhat insensitive to station
needs in health physics and appears to lack the resources to
either provide significant support for or to provide technical
review of the station's program.

3. Selection and Trainin

3.1 Selection

Responsibility for personnel recruitment lies generally with
the Personnel Administrator, but only minimal screening is done
at that level. Job candidates are interviewed by prospective
supervisors and final selection was said to be with them. The
current scarcity of applicants for RP technician jobs does not
support competitive screening and selection procedures to any
reasonable degree.

Originally, recruitment, selection, and training were based on
the expectation of an ample supply of veterans of military nuclear
programs. Early plant experience reflected this expectation.
However, within the past three to four years the number of qualified
military veterans accepting technician jobs at D. C. Cook has de-
clined sharply. Since about 1976, the main source of personnel has
shifted to graduates of junior college nuclear technology programs.
Students in such programs have, in the past, come to the plant as
part of their training program. At one time, there was a formal
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co-op program (onsite residency) with a Florida junior college.
The arrangement collapsed because the students were siphoned
off to work at Three Mile Island.

Currently, the station's recruitment efforts have been sufficient
to keep pace with attrition, but insufficient to bring the RP

section up to its authorized complement.

3.2 Trainin De artment

D. C. Cook training department staff, facilities, and selected
training materials were reviewed by the appraisal team. The
training department is housed outside the security fence where
space provides five classrooms, individual study carrels, and
several offices for the coordinator and seven instructors. The
department is primarily responsible for operator training and
requalification. They also provide first aid training (multi-media
presentation), fire fighting, and Nuclear General Entry Training
(NGET). The department does not train or requalify chemistry
and radiation protection technicians.

3.3 Nuclear General Entr Trainin (NGET)

All new hires, contractor workers, and visitors, who will be
unescorted, are required to complete NGET before a security badge
is issued. Emergency support crews such as ambulance crews and
firemen are not required to take NGET since they would work with
plant emergency personnel and would be escorted while on site.

Routine NGET training is coupled with respirator instruction and
an examination is given. Records show that about ten percent of
new hires fail to achieve the passing grade (70 percent) and are
required to repeat the course. All members'f the appraisal team
attended an abbreviated two and a half hour version of the normal
five-hour course. The scope and accuracy of materials presented
were judged as satisfactory. Specifically, topics related to
internal emitters, delayed effects, and cancer induction were
covered, albeit briefly. The visual quality of a few tapes was
poor and created a distraction from the message being presented.
On the other hand, a tape dealing with entry to containment (made
on site) was innovative and, by means of dialogue between two RP

instructors, captured the viewers attention despite the routine
subject under discussion.

A unique feature at D. C. Cook is that NGET is repeated at six-
month intervals rather than annually. This frequent reinforcement
of the company's concern for safety, security, and health physics
assists in maintaining a positive relationship between the RP

section and other working groups. A second NGET feature is that
specific instructions are given to all plant workers concerning
check out and use of radiation survey instruments. By this means,
a degree of monitoring self-sufficiency is encouraged for operators
and maintenance men working in radiation areas. The worker is able
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to verify conditions at the work site, locate and avoid hot spots,
and detect changing exposure rates. A review of RWPs showed that
use of survey instruments is a common requirement and observations
in-plant indicated that they are used. Self-monitoring is not used
for work in extreme high radiation areas (over 1000 mR/hr).

The taped instruction module appeared to provide sufficient
instruction for limited self-monitoring. However, the NGET
instruction differs from current practice in that survey in-
struments are now issued from the contaminated tool crib by the
tool clerk instead of the RP technicians at the access control
point.

This combination of self-monitoring and positive control of high
radiation areas over 1000 mR/hr appeared to be effective and
promotes increased radiation awareness to plant workers.

3.4 Technician Trainin

Except for basic new hire orientation and NGET, the training
department is not involved in training or retraining of techni-
cians. For chemistry and radiation protection technicians, this
responsibility rests with the respective section supervisors.

Chemistry technicians generally are college trained in chemistry
or come from the nuclear navy program. As such, they are regarded
as basically qualified in chemistry lacking enly plant specific
exper'ience. New hires come in at the junior technician level and
do not work alone on shift until they become qualified by completion
of training and an examination for promotion to technician. This
occurs generally from six to eighteen months after entry. As new
hires, they work with the experienced chemists to learn the plant
sampling and analyses routines.

Retraining needs in the chemistry section appear to be satisfied
by monthly training sessions on such matters as radioactivity,
plant systems, and instrumentation. A yearly training schedule
is made in advance. A record of completed training and attendance
is kept. The documentation reviewed included no substantiating
detail such as instruction syllabi.

Less training and requalification is offered to RP technicians.
New hires are largely self-trained on the job. They accompany
experienced technicians on job assignments and are assigned to
jobs with limited responsibilities. There appears to be no
standardized instruction program covering plant procedures or
systems and no standards of performance to guide and/or measure
advancement. On independent assignments, there appears to be
little contact with supervisors. In the absence of supervision
and performance standar'ds, new technicians pick up a substantial
part of their plant knowledge from craft workers at the job site.
The appraisal team found technicians and some supervisors somewhat
less fluent in RP procedures than expected.



Development of a set of training or requalification courses has
been recently assigned as an ancillary responsibility of one of
the three foremen. A list of topics and attendance rosters
were examined. The training objectives appeared to be ad hoc
selections from available r'esources rather than a systematic
effort to identify and satisfy specific training deficiencies.
Course contents were evaluated by participants as well below
their expectations and less than helpful in most cases. The
need of technicians, whether from college or military service
background, for more profound understanding of basic health
physics was apparently unrecognized. The appraisal team also
noted a dearth of training and reference material in the
technician office. Aside from a copy of the plant radiation
protection procedures, there was only a personal copy of the
Radiological Health Handbook. The existing program is judged
to be well below nuclear industry training and requalification
standards.

The questions of quality notwithstanding, the biggest current
problem is lack of RP technician staff to sustain a satisfactory
training effort. Station management indicated that current staff
levels were considerably below authorization (Sections 2 ' and 2.4)
owing to recruitment failure. Other aspects of program support
such as planning, scheduling, record keeping, and experienced
instruction have also been weak.

A similar judgment can be made regarding training of supervisors
There is no program to guard against technical obsolescence of
the foreman. Health physics is a dynamic field and the foremen
need periodic refreshment to stay abreast of new developments.

3.5 ~Summa

Based on the appraisal findings, improvements are necessary to
achieve an acceptable technician training and development program.
Improvement should include a structured program tailored to
defined standards of performance for various technician grades.
The program should include basic health physics concepts and
plant systems as well as plant procedures. Most importantly,
upper management needs to provide adequate support in terms of
staff size, instructor experience, and other resources to make
a satisfactory program possible. There is also need to institute
training for RP foreman designed to guard against their becoming
technically obsolete.

4. E osure Control

4.1 Administrative Controls

The administrative exposure limits (whole body) at the plant are
one rem/quarter, 100 mrems/day and 300 mrems/week. Additionally,
radiation protection is to be notified whenever an individual
receives greater than 50 mrems/day or 100 mrems/week. The daily
and weekly administrative limits can be extended through the use
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of the Radiation Work Permit (RWP) issued for a specific job. A
Radiation Protection Supervisor reviews and signs the RWP but cannot
extend the one rem/quarter limit. Extension beyond one rem/quarter
requires the Plant Manager's signature and an updated Form NRC-4 on
file. The Plant Manager has an informal policy which restricts the
exposure limit extension to 2.0 rem/quarter. In reviewing the
radiation dose records, it appeared that less than one percent of
the personnel would exceed three rem for the year. The majority of
these were contractor personnel who received much of their exposure
at other sites.

Based on the appraisal findings, this portion of the licensee's
program appears acceptable.

4.2 External

External radiation exposure to plant personnel is monitored
through the combined use of vendor supplied thermoluminescent
dosimeters (TLDs) and 0-200 mR self-reading pocket ion chambers
(dosimeters). Non-plant personnel, who will be at the pl'ant for
a week or more, or who may exceed the notification dose, or who
may enter radiation areas, are also issued a TLD and a dosimeter.
Visitors who do not fall in these ca'tegories are issued, as a
minimum, a dosimeter. During outages or for suspected high ex-
posure work, 0-1R and 0-5R dosimeters are used to supplement
the normal dosimetry.

No QA/QC program exists for the vendor supplied TLDs. During
the past few months, two series of TLDs were exposed to known
levels of gamma radiation in the plant's calibration facility.
A cursory review of the results appeared to indicate a slight
nonconservative bias; however, statistical analyses performed
by the licensee indicated it was not significant. Licensee
personnel indicated there was no intention to make this a formal
program. Additionally, no procedure exists for the systematic
inspection of the incoming TLDs to ensure the proper placement
and number of TLD chips or to ensure the proper placement of
the "Beta" shield. Also, no mechanism exists for routine QA
of vendor procedures, practices, or facility. The appraisal
team recommends adoption of a formal QA/QC program for TLDs.

A calibration/drift check procedure exists for the self-reading
dosimeters. It is performed semiannually and the chambers in use
are exchanged at that frequency. The procedure includes a single
point response check and 24-hour drift check, but the chambers are
not drop tested nor is scale linearity confirmed. The licensee
should review the recommendations of ANSI N322-1972 "Inspection
and Test Specifications for Direct and Indirect Reading Quartz
Fiber Pocket Dosimeters."

The TLD monthly report from the vendor is used to generate the
official dose record; the dosimeters are used for daily updating.
The TLD results are compared with the cumulated dosimeter results "

and significant discrepancies are identified. A computer is used
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to generate a weekly record (daily during outages) of the
previous week and current quarter doses for all individuals.
Persons who have exceeded 100 mR and 300 mR for the week are
identified.

The official dose records for plant and nonplant personnel are
maintained in the Radiation Protection Office. Plant personnel>
records are maintained on each employee in a single file folder
which contains his/her previous exposure history (Form NRC-4),
reports of previous exposures, record of radiation exposures
received while employed at the Cook plant, bioassay data, WBC

records, estimates of internal exposure, mask fit test results,
medical physical results, and any reports of unusual or unex-
pected exposures. The records are neat, orderly, and easily
used.

Nonplant personnel records are not maintained in the same fashion.
The records are scattered and cumbersome. The official dose

is'ecordedon a three inch by five inch form which contains space
for a six-month period. This card is filed separately from all
other supporting documentation (WBC results, NRC-4, mask fit, etc.,)
and any given individual may have several cards (some contractor
personnel have been at the plant for several years). The system
is time consuming to use and has a high potential for misplaced
and misfiled data.

No formal procedures or guidelines exist for exposure investigations
related to lost badges, off scale dosimeters, lost dosimetry (badge
and dosimeter) and TLD/dosimeter discrepancies. At present, an
unofficial lost badge form exists but is used only to identify the
individual, lost badge number, and the replacement badge number.
No form is available for documenting the exposure associated with
the lost badge nor for inclusion in the individual's permanent
record. In cases where the TLD was lost, or the TLD result was not
used, no documentation exists to identify the source (dosimeters,
co-worker results, time-action study, etc.,) of the data used. The
use of "Est" in the official record does not provide the necessary
documentation required for legal and/or scientific records.

The plant has been developing a comprehensive computer records
system over the past few years. When fully operational, the
Radiation Exposuie and Maintenance Management (REM) System will
control and record access to radioactive or restricted plant
areas; monitor and update personnel exposures; and maintain a
comprehensive data base of personnel records, plant survey data,
RWP information, and RP instrument calibration and locations.
It incorporates the use of the magnetically encoded cards (ACAD's)
assigned to each person for security reasons. Card readers,
located at specific access control points througout the plant, will
monitor and control personnel movement and will result in a record
of all transactions for future examination.

'I

Exposure records (both whole body dose and MPC-hours) will be
monitored for each individual and will be automatically updated
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following each exit from a REM area. Thus, access to each REM
area will be based on current personal data. As work is performed
on an RWP, the system will update the individual's record and the
RWP totals for exposures and maintain an exposure total by job
classification per Regulatory Guide 1.16. The system promises
significant improvements in exposure and access control; however,full implementation has been greatly delayed and station personnel
were unable to predict when it would be completed.

Parts of the system are now in use including personal exposure
reports generated by alphabetical list, by TLD number, by
department, and by weekly exposure. At present, RP personnel
(except the section supervisor) have a limited understanding of
the system. Extensive training will be needed before full
implementation. The licensee also needs to review the recom-
mendations of ANSI N13.6-1966 (R-1972) "Practice for Occupational
Radiation Exposure Records System" and must recognize that the
REM will not preclude the need for a hard copy records system
for individual documentation.

Based on the appraisal findings, upgrading of contractor and
visitor exposure records and a better system for exposure
investigation documentation are needed to achieve a fully
acceptable program. The appraisal team also recommends adoption
of a dosimeter QA/QC program and moving ahead with implementation
of the full REM system.

4.3 Internal

Internal exposure is controlled and monitored by the combined use
of job planning, engineering controls (including the fabrication
of temporary exhaust systems), the use of respirators, and a
generally effective airborne radioactivity surveillance program
(Section 6.2). Records show the maximum exposure to airborne
activity of any individual in 1980 had been 16 MPC-hours for
particulates and 9.4 MPC-hours for radioiodine. These were
calculated for an entry to the Unit 1 lower containment by an
individual wearing a full-face respirator with an approved
particulate canister that also contained charcoal; no credit
was allowed for iodine removal.

The respirator program at the plant is basically sound; however,
some problems were observed by the appraisal team. In order to
become qualified for respirator usage, an individual must be
trained, medically approved, fit tested, and whole body counted.
Annual medical examinations for plant personnel is a routine
requirement. However, contractor personnel are accepted as
medically certified to wear respirators if they show evidence of
medical approval within the previous year. Depending upon the
circumstances, this practice could allow an'nterval of up to 23
months between medical certifications. No instances of this were
observed by the appraisal team.





The respirator training and fit test programs appear adequate.
The procedure that addresses mask fit testing (12 THP 6010 RAD 445
states, "Personnel whose facial hair interferes with a face mask seal,
as per Regulatory Guide 8.15, shall not be tested." The appraisal
team noted that some'lant personnel, who were respirator qualified,
were sporting chin whiskers which should invalidate their qualifica-
tion since the mask fit test and use procedures (12 THP 6010 RAD 431
through RAD 434) require that masks be issued to "clean shaven
personnel only." During the appraisal, an apparently unshaven in-
dividual was observed removing a full-face respirator after leaving
an airborne radioactive area (lower containment). At the request of
the appraiser, the individual was mask fit tested. Although the
individual attained the protection factor required to pass the

test,'t

had decreased ten fold from that achieved during his'ast fit test.
These observations and others made of plant and contractor personnel
indicated that RP personnel should pay more attention to the state of
facial hair on persons when issuing

respirators'he

supplies of full-face respirator devices, filters, plant air-
supplied respiratory equipment, and self-contained breathing
apparatus (SCBA) appear to be adequate for routine work, outages,
and for limited emergency situations. Respiratory protection
equipment is located throughout the plant, and the program for
respirator cleaning, maintenance, and control appears adequate.
A testing program ensures the breathing quality of bottled and
plant supplied air. The plant uses half-face respirators for dust
protection but takes no credit for their use.

The licensee is adding a significant number of marine Bio-Pak re-
breathing respirators to its inventory. They are not currently
approved for radiation protection work at the station, and will
not be, according to licensee representatives, until a proper QA

program can be implemented. This will require a significant time
commitment by the RP section.

The plant uses a vendor supplied whole body counter (WBC) and
analysis system to assess the effectiveness of the internal
exposure protection program. A review of the whole body counts
(1710) from November 26, 1979, through October 30, 1980, revealed
no evidence of any individual exceeding the 40 MPC-hour action
level. However, the evidence is not completely convincing because
MBCs were often not done on terminating contractor personnel or on
individuals found to have nasal or facial contamination. Counting
is at the discretion of the PRPS or his designee, and RP technicians
appeared uncertain about what standards are applied in making such
decisions. A reluctance to use the whole body counter was apparent
from failure to do so in eleven of fourteen cases since June 5, 1980,
where the nose was specifically mentioned or implicated because a
nasal smear was taken. The bases for counting or not counting were
not evident as there appeared to be no operative guidelines, and
information in the decontamination room log was scanty (Section 9.4).
In the opinion of the appraisal team, whole body counting is generally
indicated whenever facial contamination is involved.
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Spectrum checks on the whole body counter are performed with
point sources as required by the vendor. No phantom or mixed
nuclide sources are used to ensure system performance. The vendor
is responsible for supplying gA/gC information. The licensee
should review ANSI N343-1978 "American National Standard for
Internal Dosimetry for Mixed Fission and Activation Products."

Based on the appraisal findings, improvements are needed to
achieve a fully acceptable internal dosimetry program. The
needed improvements include better enforcement of facial hair
standards for qualified respirator users, standardized and better
organized documentation of personal contamination incidents, and
better defined standards for whole body counting decisions.

5. Access and Contamination Controls

5.1 General

The restricted area for radiation protection purposes is essen-
tially the same as the protected area defined for security reasons.
This area is fenced and entry is through the Security Control Center.
Within the restricted area is the controlled area. Unescorted access
to the controlled area requires NGET training, the appropriate picture
identification badge, TLD, pocket dosimeter, and a RWP if work is to
be done in a posted area. A qualified escort may be used in lieu of
NGET training.

When entering the controlled area, the individual is required to
record the time, date, pocket dosimeter reading, and destination
on a check in - check out card. If entry is in conjunction with
work for which an RWP has been issued, the RWP number must be
entered on the "Destination/Job" section of the card.

When exiting the controlled area, persons are required, by
Procedure 12 THP 6010 RAD.401, to use the Rm-14 "frisker" to check
hands, feet, head and clothing for contamination before passing
through the portal monitor. Also, persons are required to enter
the time, date, pocket dosimeter reading, and calculated dose
received for entry on their check in - check out cards. These
cards are audited and the doses, are totaled by the RP Technician
assigned to a back shift.

Posted areas include contamination areas, radiation areas, high
and extreme high radiation areas, and airborne radioactive areas.
A RWP is required for all entries into high and extreme high
radiation areas, work in any posted area, and inspection of posted
areas which have high radiation or contamination levels. Also, a
radiation monitoring device that continuously indicates the radiation
dose rate is required for all entries into high or extreme high
radiation areas. Observations by the appraisal team indicated that
these instruments were being used.

Posted areas were clearly designated by appropriate signs. 'General
area and maximum dose rates were indicated on the signs in grease
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pencil or on an adjacent survey map, but contamination levels and
air activities were not recorded. Frequently this information was
obscured and difficult to read. High radiation areas were posted
with "Survey Instrument Required" signs to remind personnel of this
requirement. RWP copies that were posted at the entrance to areas
were sometimes not obvious and were frequently found hanging from
pipes or conduit. On two occasions RWPs were found on the floor.

5.2 Radiation Work Permits

Radiation work permits (RWPs) are required for all work in posted
areas and for certain other activities defined in Procedure 12 THP
6010 RAD 406, "Radiation Work Permit." Regular RWPs can be valid
for up to 30 days. Extended RWPs, typically valid for'an entire
quarter, are issued for jobs of a repetitive nature where radio-
logical conditions are not likely to change abruptly; a standard
list of approximately 30 extended RWPs is written each quarter.
For 1980, through mid-December, a total of about 1900 RWPs had
been issued.

Radiation work permits are commonly completed and posted well in
advance of the start of work. This leads to a control weakness
because there is no assurance that the control requirements are
current or that the RP section is contacted at the start of work
even though it may be a condition on the RWP. Workers could
bypass RP and simply request the auxiliary operator for access to
an area, if locked. Condition reports and station rumor indicate
this has occurred. At any time, there are a large number of valid
RWPs posted and because many do not specify exact dates of validity
but rather an extended time period, the exact implementation status
is not known. The RWP log lists date of writing, date of closing,
but not when the work was actually done. Better control is needed
with respect to initiating work under RWP's.

Almost every room entered by an Auxiliary Operator (AO) on a shift
tour has a separate extended RWP written for it. If procedures were
followed literally, an AO would exit and reenter the controlled area
for each new RWP encountered. The procedure is impractical and is
not followed. Instead, the AOs effect a reasonable but unofficial
compromise by making the single entry "Aux Tour" on the check in-
check out card and by using a kind of conservative average of the
individual RWP protective clothing requirements. The REM system
(Section 4.2) should solve the entry bookkeeping problem but would
still leave unsolved the nonuniform protective clothing requirements
between areas. Without waiting for REM, procedure and practice
should be made congruous, preferably, by simplifying RWP require-
ments for a normal AO tour.

5.3

Access to all high and extreme'igh radiation areas is controlled by
a key control system. Although exempted by technical specification,
the licensee locks high radiation areas measuring between 100 mR/hr
and 1000 mR/hr. High radiation areas measuring 1000 mR/hr or greater
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are defined as extreme high radiation areas (EHR). These areas are
locked and special permission i's required for entry. Keys to all
high,radiation areas are under administrative control of the Assistant
Plant Manager (Operations).

Keys to EHR areas are assigned to the Plant Radiation Protection
Supervisor, each RP foreman, and the Shift Operating Engineer (SOE).
These keys must only be used by the person they are assigned to and
may not be issued to others for their use. The Operating Engineers
(OE) have access to the SOE's key since they have access to the key
cabinet where it is stored. Control of these keys appears acceptable.

Keys to high radiation (HR) areas are assigned to the Plant Radia-
tion Protection Supervisor, each RP foreman, each SOE, each OE, Duty
Auxiliary Operators (three total), and the RP foreman's key cabinet
(three keys). The RP foreman sign out keys to RP technicians and
others as required, and maintain a log of these assignments. There
is somewhat less control on access to HR areas since access is
commonly gained by requesting an auxiliary operator to open the door.
This results in operators performing an entry control function without
the knowledge of RP section and with the possible effect or undermin-
ing RWP control (Section 5.2).

The Assistant Plant Manager has 17 spare HR area keys and ten spare
EHR area keys. There is no formal inventory or sign-out procedure
for maintaining accountability of these keys as evidenced by the fact
that the RP foremen have one more key than allotted by procedure.
Also, there appears to be no procedure for dealing with lost and/or
broken key incidents.

5.4 Contamination Control

Extensive surveys by the appraisal team indicated that most
areas posted as contaminated met clean area standards. This
apparently resulted from a well organized decontamination pro-
gram conducted by contractors under the direction of radiation
protection. Retention of the contaminated area designation was
a conservatism practised by the RP Section because of the
possibility of contamination recurrence. However, it places a
considerable burden on AOs who make tours each shift. Appraisal
team members who toured with the AOs used about 40 pairs of
shoecovers to complete a partial tour of the auxiliary building'.
Smears indicated that many of the areas could have been considered
clean. It is likely that the burden on the AOs could be consider-
ably lightened without sacrificing effective contamination control
by selective change of some contamination zone boundaries together
with the use of strategically placed frisker stations. Frisker use
within the auxiliary building was very limited and none appeared
to have been placed with touring operators in mind. It is
conceivable that contamination could go undetected until exit from
the controlled area.

Observa'tions by the appraisal team indicated that persons leaving
the controlled area rarely used the frisker at access control





despite the requirement to do so in Procedure 12 THP 6010 RAD 401.
During one period of about six minutes, 17 of 18 persons failed tofrisk when leaving. All used the portal monitor at access control
but the sensitivity of this instrument Was found to be poor by the
appraisal team. (Section 7.6)

On another occasion (December 12, 1980), an appraisal team member
observed that three of six persons, including a contract HP
technician, failed to use the frisker at the entrance to Unit 2
lower containment after completing an entry. None of the six used
the frisker at access control before leaving the auxiliary building.

Failure to use the RM-14 frisker when leaving the controlled area
is apparent noncompliance with Technical Specification 6.8.1 which
requires adherence to written procedure. As noted above, Pro-
cedure 12 THP 6010 RAD 401, "A'ccess Control and Controlled Area
Entry and Exit," dated December 19, 1978 requires use of the frisker.

5.5 ~Summa u

Based on the appraisal findings, several improvements are needed
to achieve a fully acceptable program of access and contamination
control, including:

1.. Better accountability of high radiation area keys,
2. Better use of RWP controls,
3. increased use of friskers within the auxiliary building, and
4. Better contamination surveillance at access control.

6. Surveillance

6.1 Routine Area Surve s

Routine radiation and contamination surveys of all facilities and
locations inside and outside the restricted area are performed by
the Radiation Protection Technicians; the bulk of these surveys
are conducted on the backshifts. The program is extensive and
includes daily, weekly, monthly, and quarterly surveys.

Daily surveys include high traffic areas within and immediately
adjacent to the controlled area. Meekly surveys include most
radiation/high radiation areas and additional areas adjacent to
the controlled area not covered by daily surveys. Monthly and
quarterly surveys include all low-suspect areas and buildings
within the restricted area as well as those outside the re-
stricted area, such as the information center and training
department facility.
The appraisal team noted that outdoor areas within the restricted
area are not routinely surveyed which could lead to undetected
radiation fields caused by sources within the controlled area.
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Survey findings are documented on prepared area maps. Following
a survey, the radiation information board is updated and the maps
are given to the RP foremen.

All survey data is entered into the Radiation Exposure and
Maintenance Management System (REM) which is a computer based
monitoring and record keeping system (Section 4.2). Survey
composite sheets listing high and average readings for each
area are filled out from the daily surveys, and the maps are
discarded. The daily composites are maintained for record
purposes as well as the weekly, monthly, and quarterly survey
maps. Currently, the REM system has no means for recording the
surveyor's name or instrument information. The licensee is
aware of this problem and is working on a solution.

The licensee's airborne radioactivity surveillance program in-
cludes routine sampling for particulate activity on each level
in the auxiliary building and at three locations in the containment
of each unit. Also, iodine and noble gas samples are collected at
selected locations. This surveillance is accomplished using a
combination of continuous air monitors (CAMs), and high or low
volume portable air samplers. MPC fractions and stay times are
calculated daily for containment based on sample results.

Delays are occasionally experienced in obtaining GeLi analysis
results on air samples. In one case, a charcoal filter was
counted on the SAN-2 to obtain iodine results before allowing
access to containment. The SAM-2 results were MDA (about
4.0E-ll uCi/cc). The containment access was based on the SAM-2
results, even though its results do not always compare well with
the GeLi (Section ll.2). The sample was later analyzed on the
GeLi system, and although the results were below MPC levels, the
Geli results were a factor of ten higher than the results obtained
on the SAM-2.

6.2 Job S ecific Surve s

Surveys for radiation, contamination, and air activity are
taken in work areas before work begins and/or at appropriate
intervals during work when the potential exists for changing
radiation, contamination, or airborne activity levels. The
types and frequency of these surveys are indicated on RWPs.
CAMs are used at selected work locations to monitor for changes
in airborne activity.

6a3 ~Summa

Based on the appraisal findings, this portion of the licensee's
program appears acceptable; however, the following items should
be considered for program improvement.

I. Routine outdoor surveys of the controlled area perimeter
should be performed.
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2. Air samples taken to determine entry requirements should be
guaranteed priority on the GeLi system.

7. Instrumentation

7.1 Portable

The licensee appears to have an adequate supply of dose rate
instruments. Of the 35 dose rate instruments at the plant,
twenty were available for routine use and ten were dedicated
fog emergency use. Instruments with the capability to measure
10 R/hr are included in the inventory. Additionally, the
licensee has approximately 40 GM type instruments for routine
use. GM type instruments are issued to plant personnel for
general use and as required by RWPs. There is good control
and accountability of portable survey instruments.

The portable instruments are gamma calibrated every six months,
after repair, or when calibration becomes suspect; portable
instruments are not beta calibrated. The calibration facility
consists of two wells, one containing a "high" exposure Co-60
source and the other a "low" exposure Cs-137 source. The maximum
usable exposure rates are approximately 30 R/hr and one R/hr,
respectively. Therefore, all instruments cannot be adequately
calibrated on the higher ranges. The licensee is aware of the
problem and stated that the need for new calibration sources
has been discussed. The calibration sources are decay corrected
and,calibrated with NBS traceable condenser-R chambers. A
complete set of calibration procedures are maintained at the
calibration facility, and only the current source calibration
data are kept in the facility. In general, the procedures call
for calibration at a single point on each scale but do not
confirm linearity as recommended by ANSI N323-1978.

/.Four Pu-239 sources are available for alpha calibration of the
PAC-4G alpha detector and a PuBe source is used to source check
the pulse calibrated neutron instruments (PNR-4 and PNC-4).

Selective review of records indicated that calibrations were
generally performed at required intervals. The records included
notations explaining overdue calibrations. The appraisal team
encountered no out-of-calibration instruments being used. A
computer program (an already implemented portion of the REM system)
tracks the location of individual instruments and indentifies those
due for calibration.

The instrument use procedures require a battery check and a known
source response check. However, only one check source is presently
available; it ii located at the access control point and is not
convenient to the tool crib on the 633 foot level where non-RP
personnel obtain instruments. Also, its activity only gives a
response in the range of 20-40 mR/hr on the instruments most
commonly used by non-RP personnel. Check source capabilities
should be improved to provide a check on each instrument range
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and additional check source locations should be established. No
program or procedure ensures all instruments are performance/
response checked on a routine basis between calibrations.

Radiation protection has the primary responsibility for portable
instrument maintenance. Instrument repairs are primarily performed
by the Control and Instrument (CGI) group on a blanket job order.
There appeared to be no significant problems with instrument repair
time. Any major instrument problems that can not be repaired by
CSI are sent to the respective vendor.

The licensee has an adequate number of portable air samplers
available for use. Maintenance and calibration records are
well maintained and no obvious omissions were noted.

The licensee maintains seven continuous air monitors (CAMs)
throughout the plant. Maintenance and calibration of CAMs
is performed on a regular basis and calibration information
(flow rate curves, detector efficiencies, etc.) is attached
to each CAN. Additional CAMs could be beneficial to the plant
and a reassessment of CAN locations may be needed based on the
plant shielding study for accident analysis.

7.3 Area Monitors

The number and location of area radiation monitors (ARMs) need
to be increased to meet current standards,. Under Phase II plans
for NUREG-0578 implementation, 27 new ARMs will be installed. The
projected installation date is July 1982. The new ARM locations
should allow adequate radiation dose mapping in the event of an
accident; however, during installation care must be taken to ensure
that the detectors are mounted so they are not shielded (by support
beams, piping, etc.) from potential radiation. sources (i.e.,
filters, pumps, etc.). ARMs are calibrated using a Cs-137 source
and adjusting the reading to correspond to the readings of a
calibrated ion chamber. The calibration procedures were adequate
and calibration records indicated no significant problems.

7.4 Process/Effluent Monitors

Several problems existed in the area of process/effluent. monitors.
Problems were observed pertaining to detector locations (liquid
waste monitor, Unit 1 SGBT monitor), proper functioning (vent high
range radioactive gas monitors), and monitor calibrations.

The calibrations of the process/effluent monitors are performed
on a routine schedule (either annually or quarterly depending
upon the monitor). The monitors are calibrated at a single point
using a cap source. The cap sources are adequate for performance
checks but cannot ensure that linearity and energy response have
not changed. The plant has available jigs for making geometry
calibrations over a range of activities and such calibrations were

- 21-



8

I
I



done until about three years ago. A procedure is needed to ensure
that these calibrations are periodically repeated.

Iocation impairs the functioning of several monitors. For example,
the liquid waste discharge monitor (R18) is in the boric acid storage
tank (BAST) room, a contaminated and sometimes high radiation area.
The calibration record of January 1978, noted that high background
made the instrument check source unreadable, and the record of
July 1978 noted that an RFC (request for change) had been submitted
to move the detector. The RFC was forwarded to the corporate office
in the fall of 1978. Correspondence on the matter indicated that
corporate misunderstood the significance of the problem and, at one
point, attempted to cancel the RFC but relented at the insistence of
the plant. Currently, the RFC is still in effect, but the detector
has not been moved and plant personnel could not say if or when it
would be moved. Under another RFC scheduled for implementation in
1982, R18 will be replaced with an improved model. Movement of the
R18 detector should not be delayed until that change. At present,
the monitor is capable of seeing technical specification level
releases but cannot be functionally checked properly with the
installed source. Also, low-level releases normally encountered
are not discernible against the 1000 to 2000 cpm background seen
at the monitor.

Attempts to calibrate high-level radiogas monitors (1R31 and 2R31)
on the unit, vents have had little success despite repeated redesign
efforts by the vendor and corporate.. A condition report from
November 1978, noted failure to achieve replication in successive
attempts to calibrate one of the monitors and failure to get good
correlation between apparently like monitors. Ranges for the
monitors indicated by vendor curves were one to two or'ders of
magnitude higher than could be achieved at the plant. RFCs to
correct the problem have been cancelled because new NRC require-
ments for post-accident monitors will address the problem. Still,
two years have elapsed since the problem was identified and it
remains uncorrected.

In addition to the functional problems previously mentioned,
other monitors need to be reevaluated with respect to their
location or design. For example, steam generator blowdown,
treatment monitors (1R24 and 2R24) are susceptible to radiation
background changes from nearby air filters; Unit 1 containment
air monitors (1R11 and 1R12) and blowdown monitor (1R19) are
affected by a contaminated pipe and have required the addition
of shielding. Several monitors, for example the essential service
water monitors (1R28 and 2R28), are located such that calibration
and maintenance could be physically hazardous to both persons
working on the monitors and to passersby. These monitors are all
scheduled for replacement in 1982 under RFC 2448. Decisions on
final placement should be made onsite.

A problem seen at other plants concerning the use of multipoint
recorders also exists at D. C. Cook. On the Unit 1 recorder, 11

of 19 points were being printed within a one inch space on the
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chart and on the Unit 2 recorder 15 of 18 points were in a one
and one-half inch space. The numbers were relatively clear and
sharply printed; however, number overprinting resulted in a
sometimes illegible record.

The liquid waste and the unit vent gas and radioiodine monitors
are continuously tracked on a strip chart recorder.

7.5 Anal tical Instruments

The automatic planchette counters (APCs), used to count smears
taken for contamination control, are old and are experiencing
increasing amounts of down time. The plant is presently re-
viewing new equipment for purchase.

The calibration standards that are used to calibrate the APCs were
made in 1978. The activities os the standards were determined at
that time and have not been reconfirmed since then. No primary
or replicate laboratory standards are available and no procedure
exists to assure the integrity of the standards in use. With the
daily use of these standards, the plant must ensure that they are
not deteriorating.

The standards that have been used for APC calibration are not
in the activity range in which the counter is normally used.
Standards should be developed which bracket the activities of
interest (i.e., 500 dpm). The counting statistics associated
with low-level counting necessitates such standards be used
routinely.

7.6 Contamination Control Monitors

Although station procedures and NGET training stress the use of
'riskerswhen leaving contaminated areas with step-off-pads, the

appraisal team noticed a lack of friskers throughout the plant.
Most of the step-off-pads in the plant do not have a frisker and
of the six friskers available in the plant, two were in the laundry
areas. Most of the friskers used for personal contamination control
were found set on slow meter response with the annunciator volume at
minimum. This practice should be changed. Where fluctuating back-
ground is a problem, shielding should be considered.

Iicensee procedures do not require performance/response checks on
contamination control monitors between calibrations. Frisker
Rm-14 No. 920 located at the upper containment hatch of Unit 2
appeared inoperable during an auxiliary building tour by the
appraisal team on December 8, 1980. Plant personnel were informed
of the problem. On December 16, 1980, the same frisker would not
respond to a known radiation source (approximately 500,000 dpm).It could not be determined how long the instrument had been in-
operable; it had last been calibrated on September 29, 1980. The
appraisal team also checked all portal monitors with a 500,000 cpm
Cs-137 disc source. None of the monitors would alarm even with
the source in contact with an individual detector. Review of
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calibration practices revealed that the detectors are normally
"response" checked with a 8 uCi Cs-137 source and that the alarm
points are set with a pulse generator. Response tests should be
done with a source that better tests the monitor's ability to
perform its intended function. Friskers and portal monitors should
be an assigned daily tour item for an RP foremen or technician.

7.7 ~Summa

Based on the appraisal findings, improvements are needed,to achieve
a fully acceptable instrumentation program. Problems observed b'

the appraisal team include:

1. Absence of suitable sources for field checking survey meters
and poor quality control of calibration sources for analytical
instruments,

2. Unsatisfactory operation, calibration, and sensitivity of con-
tamination control monitors,

3. Inadequate number of area monitors,
I

4. Unsatisfactory location of the liquid waste discharge monitor
(R18), and

5. Inadequate recognition of plant monitoring needs by the
licensee's corporate office.

8. Radwaste Mana ement

8.1 Gaseous Radwaste

Gaseous radwaste is released to the atmosphere via single.ventila-
tion stacks on each unit. The stacks carry continuous ventilation
discharge from the auxiliary building and fuel handling area as
well as batch discharges from containments and the gas decay tanks.
They are provided with direct noble gas, iodine, and particulate
monitors that alarm in the contqol room, and with continuous iodine
and particulate samplers. Potential secondary side release points
(steam jet air ejector and gland steam exhausts) are separately
monitored. The, continuous monitors read out and are recorded in
the control room'as strip chart recorders (Section 7.4) and may be
selected for tracking by the control room computer.

Continuous releases are quantified from GeLi analysis of the
continuous samples. and a weekly noble gas grab sample collected in
each stack. The concentration determined is used in conjunction
with a weekly average discharge flow to quantify release; the
monitor record is not reviewed to confirm the assumption that the
gaseous grab sample is representative for the week. Unplanned
releases that alarm a release monitor are separately quantified
by a leak coordinator appointed by the Shift Operating Engineer
(SOE) in accordance with the licensee's unplanned release
Procedure 12 PMP 3150 URE .001. No independent health physics
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evaluation is made; rather it is assumed that monitor set points
are low enough to ensure that all significant releases are
quantified. This should be confirmed by audit of monitor records
and by periodic renewal of geometry calibrations of release monitors
(Section 7.4).

Batch releases from gas decay tanks or containments are also
separately quantified. Prior to such releases, grab samples are
taken from the volume to be released and analyzed for particulate,
iodine, tritium, and noble gas activity. Release is made in ac-
cordance with a discharge permit system wherein the SOE authorizes
release after sign off by chemistry and RP. The actual releases
are made in accordance with control procedures that require two
operators, with written procedures and permits in hand, to verify
conditions and alignment of valves and locks. Records for the
period July 10 through December 15, 1980, indicated 42 batch
releases were made; in addition, three unplanned releases were
followed and quantified,

The station does not maintain a running record of airborne
releases because the various data components described above are
not integrated until the semiannual release report is prepared.

Based on the appraisal findings, this portion of the licensee's
program appears adequate. However, the appraisal team recommends
that control room monitor records be regularly reviewed to confirm
that quantifying grab samples are representative and that all signi-
ficant releases are quantified', and that a running up-to-date record
of airborne releases be maintained.

8.2 li uid Radwaste

The appraisal of liquid radwaste management included review of
records, observations of control procedures, and discussions with
licensee personnel. All releases examined were small compared with
regulatory limits.

Liquids not reused within the plant are diluted in the circulating
water discharge (typically 700,000 gpm) and released to Lake
Michigan. One of two boric acid evaporators, with a 30 gpm capacity,
has been used to treat liquid radwaste since early in plant life
when the original waste evaporator proved inadequate. A new waste
evaporator with a 15 gpm capacity is presently being installed.

Treated liquid waste is collected in tanks where it is sampled
and analyzed before release under a discharge permit system.
The SOE authorizes release after chemistry determines isotopic
concentrations and RP calculates a maximum release flow rate,
confirms that the discharge will meet regulatory limits, and
establishes the discharge monitor alarm setpoint.

Auxiliary operators make the release in accordance with control
procedures that require that the permit be in-hand and that a

second operator be present to verify release conditions. The
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releas'e passes the liquid waste monitor (R18) before joining the
circulating water discharge. Monitor performance is source
checked before discharge and monitor readings are recorded during
discharge. As noted earlier (Section 7.4), low-level discharges
will normally not be seen owing to monitor background.

The computer program, used by RP to calculate release conditions
beforehand, also maintains cumulative totals of all releases and
permits later correction of data for differences between predicted
and actual release conditions. This capability is not used in
preparation of the semiannual release report. Instead, the environ-
mental coordinator recapitulates, by hand, the entire calculation
for each release using chemistry group's analysis and operator
recorded changes in tank volumes. This appears to serve no purpose
because the two calculations are not compared.

Based on the appraisal findings, this portion of the licensee's
program appears acceptable.

8 ' Solid Radwaste

Solid wastes prepared for shipment at D. C. Cook includes compress-
ible materials (e.g., paper and plastics) in drums, noncompactible
solids (e.g., metal parts, HEPA filters) in boxes, cemented evaporator
bottoms in liners, and dewatered resins in liners. Approximately
two-thirds of the waste shipments are forwarded to Barnwell, South
Carolina and one-third to Beatty, Nevada. Two shipments were sent
to Hanford, Washington in 1980. '

Solid waste handling responsibility is shared by Operations, Main-
tenance, RP, Chemistry, and Environmental sections. Key individuals
were experienced and the program was further strengthened by use of
experienced contractor personnel on permanent assignment to operate
the compactors and the cement solidification system, Specific
responsibilities for all groups are given in the licensee's process
control procedure (PCP), 12 PMP 3150 PCP.001, dated March 1980. In
all cases, items to be transported for disposal are inspected and
verified by the environmental coordinator.

During the appraisal, a Hittman Nuclear mobile concrete system,
set up in the 609 foot level trackway, was being used to process
evaporator bottoms. New tanks and permanent delivery lines were
being installed to replace temporary ones in use. The trackway
was crowded with processing and construction crews and, as a

result, barriers against spread of contamination from a leak were
in disrepair.

Through the spring of 1980, a urea formaldehyde (UF) solidification
system was used, but was discontinued because of difficulties in
assuring a consistently acceptable product. Also, licensee personnel
stated that the system was shown to be unable to meet the 0.5~ free
standing water criterion because of a pocket of liquid that remained
trapped under the mixer bearings.
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The current system is the third generation of bottoms solidification
system at the plant. Originally, liquids were to be processed
in a two gpm evaporator with the bottoms solidified in 55-gallon
drums with concrete and vermiculite. Licensee personnel stated
that the system was never used owing to difficulties identified
in preoperational testing, including the likelihood of excessive
personnel exposures from drum handling. Wi)h the current system,
solification takes place in 80ft and 170ft disposable liners
inside shielded casks.

Activity contained in the liners is estimated on the basis of
gamma isotopic analysis of a sample. In 1980, four samples of
evaporator bottoms were also analyzed by a contractor for trans-
uranics (TRU) and strontium. Nothing of significance was found.

Demineralizer resins are transferred to shielded liners and
dewatered before shipment. Licensee personnel stated that their
dewatering technique can meet the 0.5$ free water criterion.

Resin samples are GeLi analyzed by chemistry to determined
activity concentration and total activity. Duplicate samples
are sent to an offsite contractor laboratory for verification.
Resins have been analyzed in the past for TRU and alpha emitters
with no significant findings, but none were done in 1980.

Miscellaneous solid wastes are compressed whenever possible and
shipped in 17-H drums. The station has two .compactors: one on
the 609 foot level used for low-activity material, and one in the
original drumming room on 587'evel used for higher activity
materials. Compactor operation is assigned to contractors who
also do floor and tool decontamination. Appropriate health physics
controls were noted. Dosimetry records indicated typical exposures
of 300 to 600 mR/quarter.

Noncompressible objects such as HEPA filters or contaminated metal
parts are shipped in dry active waste boxes. The appraiser noted
shipments had increased during the past six months owing to cutting
up and disposal of formerly used tanks. The extra waste created
obscures an effective solid waste reduction program instituted
during the last outage (Section 9.7).

Based on the appraisal findings, this portion of the licensee's
program appeared acceptable. However, the absence of significant
concentrations of transport Groups I and II isotopes should be
reconfirmed periodically.

9. Facilities

9.1 Chemist Laborato

The hot chemistry laboratory is separated from the cold laboratory;
both areas are basically well maintained and orderly. However, floor
surfacing and bench tops are deteoriating and now lack resilient
finish characteristics needed for contamination control. Equipment
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is properly calibrated and good QA/gC programs are in place. The
plant is considered above average in the NRC split sample program.
The overall practices of the chemistry personnel show conscientious
work habits that are necessary when working with radioactive samples
However, there should be a frisker at the exit from the hot chemistry
lab.

Based on the appraisal findings, this portion of the licensee's
program appears acceptable; however, floor and bench surfaces
should be renewed and a frisker should be installed in the hot
laboratory to improve the program.

9.2 Whole Bod Counter Facilit

The whole body counter, which is a vendor supplied system, is
located in the basement of the plant office building. The area
is small and somewhat crowded but is a low background area and
has requisite shower facilities nearby. The area would probably
not be affected by a serious accident. The plant is investigating
possibilities of the purchase of its own counter.

Based on the appraisal findings, this portion of the licensee's
program appears acceptable.

9.3 Instrument Stora e Area
I

Radiation protection instruments are stored in a recently assigned
room which is locked and maintained by RP. A sign-out procedure
has been recently initiated. The room presently is being remodeled
to add storage areas (shelves and lockers) to segregate instruments
for use from instruments out of service (either needing repair or
calibration).

Additionally, a limited number of instruments available for
general plant use are stored in the hot tool crib on the 633
foot level. 'hese instruments are under the control of and
issued by the tool crib operator. The instruments are issued
in the same manner as the other instruments and equipment in
the crib, thus providing a good inventory control.

Based on the appraisal findings, this portion of the licensee's
program appears acceptable.

9.4 Personal Decontamination Facilit

A small open space (approximately 8 feet by 8 feet) near the
chemistry laboratory and the access control passage is equipped
with a shower stall, two stainless steel sinks, a table, and a

frisker. The two deep sinks are used primarily for face mask
cleaning. The area appeared adequate for handling routine minor
personal contamination.

The area is also commonly used as a minor first aid station. The
location allows sufficient space for a stretcher; however, all
persons treated there to date have been ambulatory. An informal
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log is maintained and since April 4, 1979,, 218 log entires have
been made. The quality at the record was inconsistent but it
usually lacked pertinent information. Full names and job titles
(contractor or plant personnel) are seldom given. The location in
the plant where the event occurred or the RMP covering the work
involved are specified in only a few cases. In cases involving
contamination, CPM (frisker readings) and DPM (presumably wipes or
nasal smears) are used interchangeably. No procedure provides
guidelines for personnel contamination/decontamination documentation
(for either logs or personnel data files).
Based on the appraisal findings, the licensee needs to ensure a
adequate, formal documentation of personal contamination events,
and followup, in order to, achieve an acceptable program.

9.5 Contaminated Tool Crib

A tool storage and control crib is located on the 633 foot level
between Units 1 and 2. A clerk is assigned to issue and receive
returned tools and survey meters using a "library card" system.
To'ols are required to be cleaned by the user, but the clerk per-
forms decontamination as necessary to keep things orderly. The

.crib is equipped with a RM-14 with pancake GM probe to monitor
returned tools. The tool crib is surveyed weekly. The appraisers
performed an independent survey of the facility. All items surveyed
had minimal fixed contaminati'on as represented.

Adjacent to the tool crib is a restricted area used for tool decon-
tamination. The principal decontamination agents are solvent and
rimple cloth. More difficult items may require additional soaking
and scrubbing with Scotch Brite pads. A sonic generator is avail-
able but seldom used. Freon 113 is used occasionally.

The tool crib operator issues some tools encased with Herculite
tubing (socks) to prevent contamination. In other cases, a
coating of transparent lacquer is applied before issue and later
removed in alcohol to decontaminate.

9.6

Based on the appraisal findings, this portion of the licensee's
program appears acceptable.

First Aid

A nine foot by ll foot first aid room, on the firs't floor of the
administration building, is equipped with a fold-out examination
chair, sink and toilet, and supply locker. Supplies included,
tapes, bandages, compresses, air bag splint, blanket, and resus-
citator. Use of the first aid room is recorded in a log book.
The room and layout provide sufficient space for a stretcher and
stretcher bearers.

All regular plant employees are trained in first aid by American
Red Cross multi-media'resentation. Plant personnel who have had
training as Emergency Medical Technicians (EMTs) have been recog-
nized by management as a first aid resource in the event of serious
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accidents. Minor accidents are usually covered by radiation
protection technicians, although they have received no special
training beyond the. multi-media course.

The D. CD Cook plant has contracted .with Memorial Hospital in
St. Joseph to provide a dedicated contaminated patient emergency
room. It has been used once. The plant has its own ambulance
but, due to the interpretation of state regulations governing
certification of ambulance services, the plant does not provide
its own driver. To resolve the problem, the hospital ambulance
„crew drives to the plant then uses the plant ambulance to drive
the victim back to the hospital.

Based on the appraisal findings, this portion of the licensee's
program appears acceptable.

9.7 Tool and E ui ment La down

During an introductory tour, members of the appraisal team were
concerned with what appeared to be an excessive number of laydown
areas throughout the plant. A survey conducted the following day
identified 22 areas varying from improvisational to formal cribs
and laydown areas'ifteen of the areas were further identified
as collection areas for one or more category of reusable tools.

Closer inspection and review showed that what appeared as ad hoc
tool and equipment dumps resulted from a management policy to save
and reuse items from one outage to the next to 'reduce waste volume.
Thus, the apparently excessive number of laydown areas (even between
outages) resulted from the general limitation of working and storage
space available in the plant coupled with a waste reduction policy.
To expand the storage space, modular building units are being brought
inside the security fence for storage of scaffolds and other large
reusable items.

Equipment in the laydown areas was generally bagged, tagged, and
maintained in appropriately posted areas. An exception was an
area designated for contractor tools. Despite a memorandum issued
November 17, 1980, by E. L. Spritzer, reiterating plant rules and
procedures (specifically mentioning identification procedures and
that items must be removed after 48 hours), 20 untagged bags were
in the area during the entire twelve days of the appraisal. In
this instance, control procedures were not being observed.

Based on the appraisal findings, this portion of the licensee's
program appears acceptable. However, the licensee needs to con-
tinue to make significant effort to maintain an acceptable standard
of plant cleanliness. In particular, contractor adherence to station
standards of contaminated tool control should be enforced.

9.8 La~drar

Two laundry facilities are operated at D. C. Cook. The original
laundry used two conventional wet washers and three dryers but the
air exhaust proved inadequate and now only two dryers are used.
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The wet wash method is now limited to plastic coated shoe covers
(duck feet) and rubber gloves. The decreased reliance on wet
washer use enables the plant to comply with the phosphate detergent
release limits (5000 lbs/year) to Lake Michigan and has minimized
use of demineralized water. However, laundry waste water remains
a significant contributor to plant liquid waste discharge.

Cotton garments are laundered at a separate dry cleaning facility
located adjacent to Unit 2. Also, sling webs, welder sleeves and
leather gloves are decontaminated in the facility. A modified
co'mmercial dry cleaner provides accelerated cleaning service (30
garments per hour) with reportedly excellent results. The use of
high efficiency filters for cleaning the solvent prior to recir-
culation contributes to the success of the system. Filter
replacement is required by procedures when the contact dose rate
reaches 100 mR/hr; however, replacement usually occurs earlier
owing to filter clogging.

A generally satisfactory job is done in monitoring cleaned garments
with a pancake GM detector. A selection of cleaned clothing was
surveyed by the appraiser. The ambient background, which varies due
to filter loading, clothing piles, and refueling water tank level,
was 1100 cpm. Of 30 garments surveyed, only two were over 1000 cpm
(net). Also, the laundry work space was surveyed and wipe tested
for possible contamination. The only positive finding was
500 dpm/20cm from lint collected on the air conditioner intake.
The laundry areas are surveyed daily by plant RPs and the floors
are decontaminated daily as part of normal laundry operations.

Daily laundry operations are the responsibility of a permanently
assigned contractor (SCOPE) employee. The continuing assignment
of an experienced individual has contributed greatly to the good
performance of the laundries. The laundry operator reports through
the SCOPE supervisor to the Plant Utility Supervisor. During out-
ages, the work force is expanded to two 12-hour shifts using from
six to eight additional SCOPE employees.

A new laundry building is now being planned. The facility will use
dry cleaning machines only and will provide structural shielding to
reduce ambient background in the monitoring area.

Based on the appraisal findings, this portion of the licensee
program appears acceptable.

9.9 Radiation Protection Facilities

The radiation protection offices are generally adequate and
located in a convenient area accessible to the access control
point. Windowless offices are a barrier to communication be-
tween plant staff and RP staff as well as to communications
within the RP department (Section 2.3). Installation of
sliding windows would promote improved communications. The
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professional health physicists'ffices are considerably removed
from the radiation protection offices. This separation likewise
inhibits effective communications.

The RP counting room is adequate for its intended use. The need for
more sophisticated analyses are filled by the chemistry department.

Based on the appraisal findings, this portion of"the licensee's
program appears acceptable. However, the appraisal team strongly
recommends changes to enhance communications.

No formal ALARA program has been established at either the corporate or
the station level. Man-rem estimates, station or departmental man-rem
goals, and job review threshold values are not used, nor are post-job
evaluations performed routinely. Licensee's outage planning includes
man-hour forecast (including radiation protection personnel) but no
man-rem estimates are forecast.

Exposures at the plant have been relatively low and, even without a
formalized ALARA program, a number of ALARA applications have been
implemented. The NGET training module introduces employees to ALARA
beyond the perfunctory time, distance, and shielding concepts. The
brief presentation stresses efficiency, good work habits, and job
planning. The concepts are reflected in the maintenance procedures
which include up-to-date parts and tool lists for specific maintenance
and repair jobs.

Other evidence of ALARA practices included the closing of containment
for other work during the insulation removal for inservice inspection.
This prevented unnecessary exposure which would have resulted from
congestion. Dose rate threshold levels for filters have been established
which require filter changes earlier than dictated by, other parameters.
For outage work, hydrogen peroxide is added to the primary system to
reduce radioactive crud levels; lead blankets are hung in containment
before outage work is begun and, in some instances, critical path work
is delayed to allow for decay of short-lived nuclides.

The small volume ice condenser containments imposes limits on the extent
to which many ALARA concepts can be applied. However, there is

concern'hat

as the plant ages, some of the exposure problems could become
intractable if a systematic ALARA review is not undertaken. Currently,
valuable experience is being lost by station personnel because outage
radiation protection coverage in containment is left to contract radiation
protection personnel.

Another area where ALARA review could be useful concerns replacement
of evaporator rupture disks. As described to the appraisal team, the
disks rupture fairly frequently and replacement requires working in 1

to 1.5 R/hr fields with cumulative doses running to 260 to 280 millirem.
ALARA review might suggest ways of minimizing dose by reducing the
frequency of rupture or by facilitating repair procedures.

32
I



0r



Based on the appraisal findings, this portion of the licensee's program
appears acceptable. However, it is recommended that a formal ALARA
program be inauguxated to address projected problems in containment.

ll. Accident/Reent

11.1 Leaks e Outsi'de Containment

In response to Item 2.1.6.a of the TMI Lessons I,earned Task Force
Report (NUREG-0578), the licensee submitted for NRR revj~w a program
for controlling leakage of systems outside containment. — The
program addressed the safety injection (SI) system, containment spray
(CTS) system, the residual heat removal (RHR) system, waste gas system,
and the letdown and charging portions of the chemical and volume
control system (CVCS). Plant surveillance procedures require once per
refueling cycle testing of the above liquid and gas systems in addition
to normal system leakage determinations required at 72 hour intervals,
and once per shift operator leakage surveillance. Plant Manager
Instruction (PMI) '5031, "Leakage Detection Outside Containment-
Preventive Maintenance Program," assigns responsibility and designates
priority for leakage related job orders.

The appraisal team limited its review to confirming that the station
is implementing the program. Procedures were in place. Baseline
measurements on both units were completed before January 31, 1980,
as indicated in the licensee's submittal to NRR of March 10, 1980.—
The measurements were repeated on Unit 1 in August 1980. Operators
on shift rounds were observed by team members to be diligent in
looking and listening for leaks and in taking corrective actions when
problems were noted.

11.2 Post Accident Sam lin /Monitorin

In response to Item 2.1.8.a of NUREG-0578 the station has done a good
job preparing interim methods for post-accident sampling of the reactor
coolant system (RCS) and the containment atmosphere. Shielded sampling
stations and shielded carts for holding the samples during collectio'n
and transport to the hot chemistry laboratory have been devised.
Appropriate procedures are in place and chemistry group personnel are
trained in their use. Further sample handling improvements such as an
in-hood mirror, a suitable receptacle for holding a liquid sample
container, and shielded syringes for sample transfers are 'also being
evaluated. It was noted, however, that the volume of the in-hood
"sampling rig" (needed to calculate dilution of the containment sample)
had not been measured. By telecon on January 13, 1981, the appraisal
team was informed that the sample receptacle had been made, that
shielded syringes had been ordered, and that the "sampling rig" volume
would be promptly determined.

lq

r 1/ Letters 'J. Dolan (IRN Compa'ny) to H. Denton (NRR) dated October 24,
1979, November 26, 1979, December 19, 1979, and March 10, 1980.

2/ Ibid.
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Satisfactory interim methods for extended range monitoring of
possible accident releases (NUREG-0578 Item 2.1.8.b) had been
developed for the unit vents and various secondary system pathways
(main steam safety and power operated relief valves, steam jet air
ejectors, and gland seal condensers). The method involves direct
monitoring of sampling and/or effluent lines with designated portable
survey instruments and includes procedures for interpreting monitor
readings in terms of noble gas and iodine effluent activity as a
function of time post-accident. Measurement points were well
identified and shielding had been installed at the unit vent
measurement points to reduce background interference. Radiation
protection section personnel had been trained in the applicable
procedures.

In response to NUREG-0578 Item,2.1.8.c, the station has acquired
equipment for use in determination of airborne radioiodine in an
emergency. Included are two single channel analyzers (SCAs) for
use by the radiation protection section and a multichannel analyzer
(MCA) with sodium iodide detector for use by the chemistry section.
These will be used if the two chemistry section GeLi analyzers are
unavailable. One SCA, an Eberline SAM-2, ~ incorporates a second
channel to allow some compensation for noble gas interferences.
Routinely collected charcoal cartridges are counted on this unit,
and the results are compared with those from routine GeLi system
counting of the same samples. The comparisons for these relatively
low activity samples are variable and indicate the system would be
of limited accuracy during an emergency. Silver zeolite cartridges,
which are on hand, should show less noble gas interference and their
use may improve accuracy. Better accuracy is expected from use of
the chemistry section MCA located in the old guardhouse which is
expected to be a usable counting area during an emergency. This
system, which is'hecked daily for calibration and operability, is
calibrated for standard geometries including particulate and iodine-
sampling media. Licensee personnel foresee using this system, which
requires manual data reduction, only if the normal counting room is
uninhabitable and then only until the GeLi systems can be moved to an
acceptable location for counting.

Station personnel indicated that the shielding study required by
NUREG-0578 Item 2.1.6.b had been done at the licensee's corporate
office in New York; they had also been assured that post-accident
sampling and monitoring could be done at the selected locations
without exceeding dose criteria. However, the station had been
given no copy of the study nor of detailed dose rate maps said to
be based on the study. This information would be most useful in
emergency planning and its unavailability at the station is regarded
by the appraisal team as indicative of poor support on the part of
the corporate office. At the request of the appraisal team, a copy
was forwarded to the station, but the maps were not included. From
a review of the material it. was concluded that calculation methods
were reasonable but, without the maps, neither the extent of the
study nor the basis on which doses associated with sampling/monitoring
were judged acceptable could be ascertained.
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Based on the appraisal findings, this portion of the licensee's
program appears acceptable. However, the full shielding study
including relevant maps should be made available for use at the
station.

12. Exit Interview

The results of the appraisal were discussed with Mr. Shaller, Plant
Manager, and others of his staff (Section 13) at an exit interview
on December 19, 1980. The findings were classified into three
categories.

a ~ Significant findings are described in Appendix A to the letter
forwarding this report and are summarized at the conclusion of
applicable sections of this report. Written response to these
findings are required of the licensee and action taken will be
reviewed during subsequent inspections.

b. Findings of lesser significance, but which are considered important
to a quality health physics program, are described throughout this
report. No written response to these findings 'is required, but
progress in these areas will be observed during subsequent inspections.

c ~ Apparent noncompliance items identified during the appraisal are
specified in Appendix B to the letter forwarding this report.
Response to these items is required and responses will be verified
during subsequent inspections.

13. Persons Contacted

+D
*B
4'E

R.
+L
+J
*R.
+R.

*H
A.

%D

W.
J.
J.
D.

4J

W.
C.
K.
D.
W.
T.

Shaller, Plant Manager
Svenson, Assistant Plant Manager, Operations
Townley, Assistant Plant Manager, Maintenance
Begor, Staff Assistant to Plant Manager
Matthias, Admin. Supervisor
Stietzel, QA Supervisor
Dudding, Maintenance Superintendent
Keith, Operations Superintendent
Smarrella, Technical Superintendent
Chadwell, Outage Planning/Design Change Coordinator
Blind, Performance Supervising Engineer
Palmer, Plant Radiation Protection Supervisor
Ketchum, Health Physicist
Fryer, Radiation Protection Supervisor
Hoss, Radiation Protection Supervisor
Schroeder, Radiation Protection Supervisor
Wojcik, Plant Chemical Supervisor
Kriesel, Environmental Coordinator
Scott, Radwaste Handling Supervisor
Capper, UtilitySupervisor
Oliver,, Personnel Assistant
Nelson, Training Coordinator
Jenkins, Training Instructor
Beilman, Senior QA Auditor
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T. Stephens, Senior Performance Engineer, Operations
W. Golden, Performance Engineer, Technical
J. Grouse, Scope Supervisor

+E. Swanson, USNRC Senior Resident Inspector
+N. DuBry, USNRC Resident Inspector

A. Davis, USNRC, RIII
+W. Fisher, USNRC, RIII

+Denotes those present at the exit interview on December 19, 1980.

The appraisal team also contacted other licensee and contractor
personnel during the appraisal.
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