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ABSTFICTY

The accidert at Three Mile Island in March 197¢ and subsecuent investicetions
identifiec, amona other items, serious concerns involving several zspects of

the reciation pretection pregram. Significantlv, seme concerns involved areas
not addressed bv requlations or facility techmica' specifications, This in

turn led to initiation ¢f a major effort to evéluate the acdecuacy and effcctive-
necs of radiation protection programs at all currertly operating nuclieer power
facilities during calendar year 1980 by the Office of Inspecticr and Enforcement
(1E), NMuclear Regulatory Cormission. This inspectirn effort was termed an
apprevsal since it was structured to facilitat: an integrated lock at the total
radiction protection program, delve into matters for which explicit regulatory
requirements did not ex st, and emphasized evaluation of capebility ard per-
formance rather than cempliance with regulations., This report discusses the
results of the 48 appraisals and the anticipated regulatory actions that mav be
taken to further address the corcerns.
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PREFACE

NUREG-0855 documents the results of the power reactor Health Physics Appraisal
Program (HPAP) initiated by the NRC's Cffice of Inspection and Fnforcement
during 198C. The HPAP findings, both generic weaknesses and selected examples
of above-standard performances, are presented. These findings reflect conditions
that existed at the time of the appraisals. Current conditions are likely
improved since most licensees initiated immediate corrective actiors for weak-
nesses easily corrected and committed to positive actions for the correction of
weaknesses requiring longer-term actions. Although it was not possible to

cite e2ch and every instance, the above-standard plant performers noted in the
various health physics (+'P) pregrammatic areas appraised should provide a
useful source of information for other facilities interested in improving their
HP proorams.

Generally, NRC HPA personnel noted a cooperative licensee spirit and a positive
attitude during the onsite appraisals and subseouvent licensee followup actions
taken to improve and upgrade HP programs. Such cooperative response from the
licensees is and continues to be encouraging.
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BWR
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as low as reasonably achievable

Americar National Standards Institute
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boiling-water reactor
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Department of Transportation

emergency core cooling system

Emergency Control Station
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high-efficiency particulate air

health physics
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International Commission on Radiolcgical Protection
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Office of Inspection and Enforcement

job safety analysis

maximum permissible concentration-hours

National Institute for Occupational Safety and Health
Nuclear Regulecory Conmission

National Registry of Radiation Protection Technologists
pressurized-water reactor

quality assurance

radiation work permit

thermoluminescent dosimeter

Three Mile Island

Technical Specifications
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HEALTH PHYSICS APPRAISAL PROGRAM

INTRODUCTION

On March 28, 1979, Unit 2 of the Three Mile Island (TMJ) Nuclear Power Plart
experienced the most severe accident in the operating history of commercial
nuclear power plants in the United States. Preparation for such an event bv
the station steff{ and the radiation protection group was deficient in several
respects that led to a less-than-satisfactory response to a real radiological
energency situation (NUREG-0600).

At approximately 2 hours into the accident, a radition monitor responded to
wncreased radiatior levels caused by fuel-cladding failure. A flow of this
highly contaminated reactor coolant was mainta'red through the makeun and
purificaticn system for several days and was the principal pathway of release
of radioactivity to the auxiliary and fuel-handling buildings anoc the erviron-
rment. Levels in the vicinity of some makeup and purification svstems com-
porents excecded 10600 R/hr, which was the 1imit of tte existing measurement
cagability. Several effluent monitors went off scale bersuse of the noble gas
releases.

A number of actions and events indicated lack of adequate training and super-
vision. For example, early in the accident, dcse rates were calculated to be 10
rem/hr at an offsite location whereas. in fact, the actual dose rates were less
then 0.001 rem/hr. A sample of reactor coolant was collected withcu’ the
knowledge of the Emergency Control Station (ECS) Director. Vhen airborne
radicactivity was released curing the collection of this sample, tte ECS had to
be relocated. The high levels of radioactivity disabled a countina room that
contained the only instrurment on site cepable of performing eamma 1sotopic
analvees, Containers of coolant sample were handled cdirectly without the use
of rencte tocls or shielding, and extremty dosimeters were not used. Several
entries into arees of high airborne activity and whole-body exposure rates 1n
excess of 1060 R/hr were mede without the knowledge of the Supervisor, Radiation
Prote~tior cnc Chemistryv., In 8t least one instance, survey instruments were
not used. At least twice, individuals failed to leave the area when survey
instruments failed or deflected full scale. During the collection of « second
sample of coolant, remcte valve operating ard sample-handling toole were not
used althouch the sample valve measured 400 R/hr &t 1 ft, During the first few
days after the accident, some technicians, eoainst aocd industry practice,
processed their own therrmoluminescent dosimeter (TLD) bacdge<. During another
period, a technician who had not operated the TLD reader system in more than a
year procecsec badges without observing established procecures.

PROGRAM PUPPOSE

As a result ¢f the Three HMile Islard accident and the resultant problems
fdentified in the radiation protectior program, the Muclear Pegulatory
Cormission (NPC) uncertook a majtor effort <o analyze the radiation protection
programt &' 4% commevcially operated nuclear power plarts, This effort. calied
‘hu bealth Physics Appratsal Frograr (HPAP), woe iritiated te determine



whether the ruclear power plants had adequate radiation protection programs and
whether they had incorporated the lessons learned from the TMI accident in thre
area of radiatior. protectior, A second obiective was to identify cereric
radiation protection problems in order to make improvements in NFC regulations,
requirenents, and guidance.

The concept in develop.ag the Health Physics Appraisal Program was tc institute
a means for performing a comprehensive evaluaticn of the overall adequacy ancd
effectiveness nf power reactor licensees' total health physics orograms.
Whereas the previous inspection program was rnore compliance oriented and led tc
the inspection of health physics programs by discrete subject areas, the
appraisal program was structured to facilitate an integrated look at the total
program. The criteria for evaluating the licensees' program elements were
taken from technical specifications, MNRC rules and regulations, and NRC
regulatory guides, as well as ANSI* standards and ICRP/ICRU** recormerdations,
and in some cases where no publishec yuidance was available, the professional
judament of the appraisal team members.

PROGRAM METHODOLOGY

The HFAP was structured using a systematic methodology that consisted of analy-
tical trees with applicable questions for each tree. The analytical trees
provided 2 graphic depiction that aided in the deductive analysis of a total
system and provided a logic display of interrelationships. The questions were
designed to define the scope of the appraisal and to ensure consideration of
the essential elements of a radiation protectior program. The questions were
not an all-inclusive listing of significant items  Thus the HPAP teams were
erpected to use professional judoment and be flexible, as the need arose, in
the application of the guidance and use of the analytical trees.

For purposes of the appraisal the seven major parts of the health physics
progrom were considered to be:

. radiation protection organization, and management;
. personnel selection, qualification and trairino;

. exposure control, external and internal;

. surveillance;

. radioactive-waste management;

. ALARA program; and

. facilities and equipment,

One or more analytical trees with corresponding qu2stions were developed for
each of these major parts. Examples of analytical trees and corresponding

*American Natforal Standards Institute
" International Commicsion on Radiologica) Protecticr/International Commic . ion
on Radiation Units and Measurerents



questions are provided 1n Appendix A, pp. A-10 through A-22 and A-23 througn
A-59, respectively.

The analytical trees start with a single desircble condition and systeratically
proceed through lower levels or tiers unti1l a'l important factors, which
produce the major conditions, are specified. The original program (which
included emergency preparedness) consisted of 18 separate trees, 2 of which
interfaced with each of the remaining 16 trees.

The wnterfaces between areas are important in the evaluation prancess. To
properly eveluate areas where transfers are noted, data collected from one area
must be "transferred" to another and considered in the evaluation of bnth
areas. The result is that, in a systematic way, one can assess the true impact
of a particular event, and provide greater assurance that a given aree 15, in
fact, adequate or inadequate.

Two Interface areas that had to te cens-.ered and "transferred” to each of the
maior areas of the program were Manaqerent Oversight and Procedure(s) Development.,
These two areas obviously ara critical to the proper and effective 1mplemen-
tatron of each of the major areas.

One area not inclucded 1n the HPAP, but which i< definitely a part of & total

health phyvsics program, was environmental monitoring and surveillance. This

area was nct includecd 1n the HPAP pecause the scope of the proaram was already
sc broad that cormpletior would be diff-cult and because 1t would hive extended
the irspcctions to offsite areas. Since a great deal of attention is directed
to i1rdependent measurements bv the NPC 2nd State and local environmental moni-
toring, the plant ervironmental monitoring program wes not included i1n the HPA,

Licensee’'s emergency respense capability was exarined during the HPAP,

However, because of previous NRC regional inspection schedule variations in the
erergency planning area, the breacdtih and depth of appraisals in the area varied
considerably among the regions. 1In anv case, the HPAP was structured tn
appraise existing emergency response cépeabilities, prior to the recent
emergency preparedre<s rulemaking., In mid-1980, the NPT 1nitiated erd 19
currertly ccnducting @ separate, nationwide evaluatior proc,am examiriry
1icersees’ propesals. In order to eliminate the possibrlit: of duplication or
confusion regarding emergency response capebility findings between the HPAP and
the ongoing emercency preparedness appraisal, the HPAF findircs are not
included in tnis document, However, thece findings were provided as input for
the oncoing emergency preparedness appraisals.

PROGRAY IMPLEMENTATION

To irpliemert the BPAP, eight appratse. team, were formed,  The basic tear was
composec ¢4 three to five profescional healtr rhysicaists, including ¢ senior
HPC Pealth phycics inspector as a tearm leader and two contractor health
phycirsts, Or sore of the appraisals, other Kk({ health phyc<icicts served ac
adaditicne) members,  The inclusicer of a contractor health physicist adaed an
rytro dirensior of perspective and proved beneficial,

A tear cpiroath w o selected f0r several reccensg,  Recawce 0f the tarose arnpe
tr the proarae . Yt owouln have faber tar Yo for oo sargte drdnvdaal to pertors



the 1nspectron and complete the appraisal schedu.c  Furthermore, the inter-
ection between members was particulariv desirable because many evaluations were
yecescarily based or professionel jucaments., Also, the interchance of concerns
arong team menbers and discussion of aprarert weakresses often helped clarify
the real problem area or cause of the symptomatic deficiency.

Each appraisel was scheduled to be conducted over a €-week period. The first 2
weeke were spent reviewiny the site's past inspection reports, radiation
protection procecdures, technical specificatiors, Final Safetv Analvsis Report
(FSA ), and other pertirent information to help the team become familiar with
the onsite inspections. The 2-week visit to the reactor site included discus-
s10ns vwi1th plant personnel, review and observation of work practices, review of
the 1-cersee's radiation protection procedures, and review of records
lexposure, incidents, and such),

In the appraisal process using the Hanagement Oversight and Risk Tree dascribed
in Appencix A, it was necessary to determinc whether each major part of the
tota) plant program was acdequate or inadecuate. It wes also important that

the decumentation of the appraisal specify these conclusions. To accomplish
th*s. each team was directed to structure reports to specify for each of the
<even major parts of the radiatior protecticn program whether it was (1)
acceptable, (2) acceptable but certain matters should be corsidered for improve-
ment, or (3) not acceptable. Likewise, the total program was rated as accept-
able. acewuate for present operationc but having sicnificant weaknesses, or not
acceptable.

Deficiencies or weaknesses were considered sianificant when the finding hac a
direct effect on the level of protectior provided or was 3 critical element
that wes requived for judging whether that portion of the program was accept-
eble. Iisolated instances anc minor 1tems were nct iudged as representing a
sionificant finding. However, if a number of deficiencies were fourd within 2
pariticular phase of the program, then a significant findirg may have beenr
warranted for that phese. In instances where the deficiency or weakness
reciired imreciate attention, the pronlem was discussed with licensee
managerent, definitive correc’ive actions were agreed upon, and specific dates
were cormitted for completing the actiens. NRC then documented the ceorrective
actiors and dates in an Irmediate Action Letter to the licensee., Probiems of
less wmmediate concern were documerted in the official appraisal report which
wes 1ssued some weeks later,

Implementation of the Health Physics Appraicel Frogram involved a centract with
Rattelle Pacific Northwest Laboratory for providing rrofessional health physics
versonnel to support tre establishment of ¢ioht appraisal teams, A total of 24
contractor health physicists, 36 regioral inspectors, anv 8 NRC Headquarters
health physicicts participated in one or more ot the 4R team appraisals, In
all, 686 professional health physiciste wre 1rvnlved in the program and spent
more than 20,000 hours of on<ite inspectior tire at licensee facilities,

PROGRAY, FINDINGS
The HPAP inspections indicated that a number of weaknesees §n the radiation

protection programs, sintlar to thoce fdentified at TR, did exist at mony of
the currintly operating nuclear prwer factlitiee,  Simardre of the rot



significant and most frequently identifierd weaknesses are discussed in the
following sections along with examples of noteworthy performances. Each
section heading is identical to the seven major program areas used in the
appraisai program,

Padiation Protection Organizat 'on and Management

Significunt weakresses in the area of radiation protection organization and
me~3agement were identified et approximately a third of the facilities in-
spected. The most significant of these weaknesses involved:

. lack of management support,
. inadequate staffing,
. poorly defined assignments and authority, and

. farlure to audit performance.

Lack cf Management Support

The lack of manacement support of radiation protection programs was reflected
in several ways. At some fecilities the Radiaticr Protection Manager's (PPHs)
reporiirg chain was such that the RPM must compete with others within the same
group to bring rédiological problems ard concerns before the station manager.
At other facilities, the lack of management support wic best exemplified by the
small staff allowed for the raciatior protection department,

At sorw fecilities, the quality of radiation protecticr was found to be sigri-
firantly less where the RPM wac not reporting directly to the station manager,
It wes noted ir these organizations that heaith physics was more of a routine,
service orgenizaticn than a radiation protection support function. in*egrated
into the fabric of all plent operations. It wes rcted that personnel within
these orgarization. generally lacked incentive and a depth of technical knowl-
edqge,

At sorme facilities, inadequate manaaerment suppor® was damonatrated bv a foilure
to teke timely corrective actions upor rotification of radiological problems,
As one exerple, di-ciplinary action for seriou, violatiens of radinlogical
procedures wes very rare, Perhaps the nost tellfrg fact was the attituce of
rmany managers, that the radiatior protection cepartment was solely re<ponsihle
to ensure qond radiological work practices of all station persorrel, For these
ca.re, a similar attitude tended to prevarl throughnut all levels of the
ercanization, Upper management often failed te demonstrate its suppnrt by
requirir and ensurino that radiological seietv and cond radinlogical wors
practicee are the responsibility of atl supervisors ard cxpectec of all
erployvees  For example, past experiences have shown that some supervitory and
other nonracdiation protection steff persorrel fafled tc oive approjo ate
cencideratior to radioleaical concerns when entries acre made into reactor
covities with dn-_ore thinhle chambers withdrawn, In s:«ch c2ses, the persenned
making the entries apparently did not feel a responsibitity to encure that aood
ratir Touteal work practices wore fmplerented,  Surk entodes have resulted {r
wevergl pverexporures in the past few yrare at other plee s,
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Inacecuate Staffing

Tre raciatio: protection group was inadequately staffed at about one out of

ev ry three facilities. Trere were personnel shertages in tle techniciar,
fo.eman, and supervisory groups. Many facilities rely rather heavily on con-
tractor-HPs fcr their technician staffing. In some facilities up to 80° of the
rc.tine radiation protectior technician staff are contractor personnel. This
hecvy reliance on contrector technicians was considered @ weakness bececuse the
turnover rate was gererally quite high, and therefore, the level cof fwmiliarmity
vwith station design, plant-specific characteristics, end local procedures wes
gererally low. Even at these facilities that did not rely heavily on
cortractor persornel, orly enough raciation protection staff had been hired %o
meet miramum needs for routine operations; little provision had oeen made for
outages and other anomalous conditions that significantly increase the work
load., Frequently, the technician staff wes inadequate to accomplish all
routine duties 'n a timely manner. Furthermore, many facilities did not have
raciation protection technicianc on all shifts. Instead, this coverage was
cften provided bv other personnel on & part-time basis. Many plant technical
specifications allow for backshift coverage by persons trained 1n radiation
prctection procecures, Commorly, however, these persornel were poorly trained
anc aften unprepared to perform many of the routine functions required to
evaluate redinlogical condrtions,

Cererally, there were only a minimal number of foremen and supervisors in the
radiation protecticn department. These perscnnel, frequently overburdered with
acministrative eard clerical cuties, could not supervise the terhnicians ade-
cuately. Such inadequate supervision often meant that adverse inplart trends
went unreccgnized and nonroutine cperations were incempletely evaluated. In
aadition, mest of the facilities dicd not have a oualified backup for the PPN,
The need for providing a qualified backup has been demonstrated in the past:
vhen the RPM became 111 cr left the organization, the quality of the radigtion
rrotection program decreased substantially,

Foorly Defined Assignments and Authority

Ft rianv of the facilities asc<icnmert of responcibility and authority was rot
clesr within the rediatior protection department. At several facilities,
perscrnel within the racdiation protection departmert could not identyfy thear
firediate supervisor, Specific duties, such as feedhack of analyvtical data and
drscovery aralysis of ancmalous conditions (trend analysis), were not clearly
cefined, At some facilitics tae authority to immecrately stnp work was not
clearly establishec and in at least once case there were opposing opinions as to
whether or not this action was authorized,

Faslure To Audirt Performance

Peother wealniss observed in the orgenization ard manaaement of radietien
pretection progrars:  performance of the radiation protection personnel was not
autdited,  Flthough functional eudits were performed, thoce audite determined
rrly that specific functtons were being performec, not the quelity of tha!
terfon nee ., huelly perfomancs sutdites were seldor covcdurted boeiose the
putht perernnge b wire o6t cuelitier to dudgc acceptable cuolaty,  Anothoo



apparent reason was the shortage of qualified health physicists on the
fac1lity's staff that could provide technical program support such as per-
forming audits and other assessments of the plant's radiation protection
nrogram,

Examples of Good Radiation Protection Management

At some facilities (for example Trojan which is operated by P..tiand General
Electric Company (PGE)), the management has made a strong, well-documented
commitment to radiation protection even though PGE hes only a single nuclear
unit. Concern for radiation protection at PGE is evidenced by the active
participation at the vice-presidential level. A formal charter has established
a corporate radiation protection committee whose members are four vice
presidents and a certified he2lth physicist., This committee meets regularly to
consider policy matters and review or investigate unusual occurrences.

PGE has a strcong, well-qualified corporate radiation protection staff which
attends to 1icensing functions and long-term plant concerrs, This staff also
supports plant activities with special expertise as the need arises. PCE
ranacement supports professional level training programs in the engineering
disciplines by making university level courses available at PGE facilitres,

Farley, which is operated by the Alebama Power Company, has a strong, well-

manzged radiation protection program with stronc support and active involvement
of senior corporate officials who are comritted to ar excellent procram,

Personnel Selecticn, Cualification, and Training

Sigrificart weaknesses in the area of perscnnel selection, qualificatior and
training were identified at about half of the facilities. The most significant
of these wraknesses involved

. lack of development and use of selection criteria,
. poorly defined qualification criteria, and

inadenuate training proorams,

Inadecuate “clection and Cualvfication Criterie

Selection criteria were seldom established for specific pesitions within the
ridiation protectior programs, Positions were most frequentlv falled by
cenfority énd availability rather than by serbing the most qualified person

for the pasition, This often meant that personnel who were not best qualified
and knowledoeable about the position got the job., It wae alsr common practice
tr accept contrector technicians "on faith” and te perform only cursorv reviews
of their qualificetions, In many cases where qualification criteria were iden-
tified, thev were defined too poorly or toc acnerally to ensure sdequate com-
prtrrey,  One froquent mictebe was interpreting ALCT-1R.1 criteria as renutring
¢ tar of exprrionce for technicians without paying attentien to the functicne



performed and type of knowledge gained during those 7 years. Several years of
experience in maintaining records of exposure or performing limited a~tivities
as a control point monitor do not provide the varied experience needed for
evaluating radiclogical conditions for the broad spectrum of inplant work
activities.

Inadequate Training Programs

The most frequently observed weakness was inadequate training programs for
radiation protection technicians--company employees and contractor technicians
1n particular. Too often the training and retraining programs were informally
conducted when it was convenient to do so, based on work loads. The "once
trained, always trained"” philosophy was prevalent et many facilities. Too few
pregrams included an effective method to evaluate the effectiveness of training
(that is, the proficiency rating was often omitted). Too few training/
retraining programs adequately incorporated a demonstration phase {hands-on
practical factors) where the technician demonstrates proficiency of a skill,
Many of the training programs did not cover plant systems and operations as
they relate to potential health physics problems and seldom did the training
address those conditions that could develop curing an accident situation or
what radiation level might be expectedu during such an event. In general, the
technical depth of training for technicians was inadequate.

Techrnical training of health physics foremen was gererally bacly neglected;
these "first-1ine" supervisors fresuently received less training and retraining
than the technicians they supervised. The apparent shortage of experienced
health physicists has resulied in greater resporcibilities being placed on
inexperienced, new graduates. Because of heavv iob demencs and other
restraints, these young professionals are frequently cenied the broedenina
experience of 2 technician assigrnment. They are often not provided the system
training, extensive training in station procedures, nor other broadening plant
familiarization experience that would help them perform well. Professional
development trainina, to maintain state-nf-the-art knowledae, was generally not
available to plant HP foremen and professionals.

The appraisal team noted other elements that demonstrated the inadeauacy of
training progra.s. A heavy reliance on computer programs f~r obtaining
anal:tical results meant that a computer failure or power Inc<s would result in
the 1nahility to identify and quantify nuclides. Seldom war the staff trained
tc perform manual calculations or to use alternate mrthods to identifiy and
quantifiy nuclides. It was frequently observed that technicians failed to
recognize a pctential problem involving alpha ard beta radiation and conse-
quently did not perform appropriate surveys to evaluate the conditions,
Techricians did not reconnize situations where extremity monitoring should have
been performed. It was 81so noted that posteperation briefings were not
routinely scheculed following major cutages or or completicn of unusual opcra-
tions. This type of continuing trainino was omitted by many facilities.

The radivological contre™t training for general emplovee/radiation workers; was
found to be deficicnt at many facilities. Many programs did not provide the
trainec with hards-on training such as proper frisking technioues and donnina/
remuving protectise clothing, or handling, moving, and working with contaminated
materyals,
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Examples of Good Selection and Qualification Criteria

Several plants were noted to have developed and implemented selection and
qualification criteria. The Farley and Browns Ferry plants had documented
setection and aualification criteria for each position in their radiation
protection organizations. These criteria related to job descriptions, included
formal training and experience factors, and were used as standards for hiring
and promotions. The Brunswick plant used job descriptions for each position
category within the radiation organization. These descriptions were detaiind
and comprehensive and provided an excellent basis for performance evaluation as
well as guidelines for job requirements at each proficiency level.

Examples of Gecod Training

Since the most frequently observed weakness was failure te provide adequate
training for radiation protection technicians, a numter of examples of good
approaches to training are given below.

A few utilities have made a substantial committment to training. Health
physics technician training for Carolina Power and Light is highly formalized
in conjunction with the utility's Nuclear Trainino Section located near
Raleigh, N. C. Technicians are removed from the job pressures and provided an
uninterrupted classroom an¢ laboratory work environment, staffed by well-
qualified professional educators. There appeared to be 2 close 1i1aison between
the corporate training center and the individual plant training group.

TVA's technical trzining center in Muscle Shoals, Alabama offers @ well-planned
6-mcnth training course for HP technicicns at Browns Ferryv. The course
consists of laboratory trainino with equipment symiler to that usecd at the
plant, inplant instructors. plant systems identificeticn, radiation biclegy,
mathematics, preblem solvirg, and general health physics instruction.

Although North Anna's forrn. retraining program was not implemented, and
documentation problems were noted, the plant had an excellent program for
developing well-trained arc qualified health physics technicians., Estehlished
in January 1978, the program ¢ cesigned to take an individual with 1ittle or
no health physice training ana develop thrcugh an eight-step, 4-yecar program, 2
well-oualified technician, PRefore the trainee can progress to the next hiaher
step he must receive saticfectory written exanination results and acceptable
supervisor ¢ppraisals, individuals are normally brought into the development
prooren at step 1. However, technicians with sufficient experience to meet the
ANST 18.1-1971 recuirements enter the development program at step 5.

Peach Bntton's cxtensive, formal training program, starts with its entry-level
radiaticr protectior technicians, High school graduates, with background ir
mathe...tics and sciences, were placed in a 4j-month training proaram. The
progran mocules included mathematics and physical science, BWP (beiling-water
reactor) technology, radiation protection, and chemittry. Some of the modules
included 2pproximetely 50% inplant and 50: clocsroom ¢ime, At the completion
of each mocule, the studerts were required to pees a comprehersive exam, The
Peach Botton on-the-job training prooram was implemented by @ training manual;
the manual had s¥i1) rcquirements ond 8 gualifying cxam, FPlant systens
training waes alvo provided,



Plant systems trainirg for HP technicians was being conducted at several other
plants. The Ginna plant offers, on a one-time basis, a systems familiarization
course of at least 3 weeks' duration. Rencho Seco prcvides systems training on
a scheduled basis and of apprepriate depth for the techmicians, TMI-1 had
initiated systems training in the form of “cubicle training” for its HP tech-
nicians and foremen. The cubicle training vehicle wis modularized into
specific plant areas (for example, refueling floor) where the student learned
systens, operations, and so forth, as thev affected job responsibilities fcr
those plant areas.

Sacramento Municipal Utility District (SMUD), operator of kancho Secc, supports
a strong technician upgrade program leading to NRRPT* certification. SMUD has
supplied course materials, and study facilitiec after normal work hours, and
pavs the technicians for time spent in preparing for the NPRPT examination. At
the present time, 6 technicians out of a staff of 20 are certified and 3 are in
the applicatior process.

The general employee radiation wcrker training at Beaver Valley was an example
of a good program designed to inform workers of the bazards associated with
handling radiocactive materials. In addition to lectures and video presenta-
tions, workers were required tc physically demonstrate respirator usage,
frisking, donning and removal cf protective clothing, stepoff pad procedures,
and sc forth. Mockup and simulated contamination areas were used to effect
realism, A written test was administered to evaluate performance and retention
of important facts. Training was directed by well-qualified instructors.

External Exposure Control

Significant weaknesses in the area of external exposure control vwere identified
at approximately one-fourth of the facilities. The most significant of these
weaknesses include:

. inadequate dose verification,
. poor ¢issemination of current dose status,
. failure to provide extrerity monitoring, and

. failure to follow established procedures.

Inadeauate Dose Verificaticn

At & number of facilities, 1t was observed that the system for dose
verification was comparatively lax., Frequently film ar TLD readings were not
compared with pocket dosimeter readincs. Even in those cases where comparisons
were made routinely, there were often no acceptance criteria or a8 level at
which followup action wee required. In situations where unexpectedly hioh
exposures nccurred or where verification of large exposures was advisable,

*Katinnal Registry of Padiation Protection Technologicte
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there was often a reluctance to “go to the trouble" of verifying the doses and,
n some cases, the need to evaluate and document doses for other than whole
body exposure was not recogrizc: .

At a number of facilities, pocket dosimeters were sent offsite for calibration
and put into service directly upon receipt without any acceptance tests. This
blind acceptance of vendor work without any independent quality control check
represents a failure of some licensees to recognize their responsibility to

ensure that vendor services and supplies satisfacterily meet licensee's needs.

Poor Dissemination of Current Dose Status

Some of the facilities did not have a system in place to provide timely
dissemination of current dose status on 1idividuals who were approachirg
regulatory or adminictrative limits. Although current dose status was
maintained at all facilities, the timeliness of feedback to appropriate groups
for effective control of exposures was sometimes poor. In most cases, this was
exhibited by systems that relied on manual processing of data. Those
Iac;li;ies using computer systems seldom had a problem, unless the computer
roke down.

Failure To Provide Extremity Monitoring

The failure to provide adequate extremity monitoring has been identified in
several other sections of this report but deserves further discussion. The
protlem appears to relate to the fact that at reactors whole-body exposures are
by far the greatest concern for rmost of the operations performed. It becomes
so rcutine that consideration of other types of eapcosure is forgotten. Typical
s1tuations where exposure to the Pead or hands may provide the limiting doses
include steam generater repairs, where the head is closer to the tube sheet
thar the trunk of the whole body, and maintenance on incore detectors, where
ithe hands may receive the limiting exposures. Consideration must alsc be given
to beta exposure anytime the primarv system is open for maintenance work. Al
ton often radiation pretection technicians feiled to recognize the neeo for
special monitoring.

Failure To Follow Established Procecdures

Failure to follow established procedures was one of the most freouently
observed faults of radiation protection technicians and workers, Most
facilities had procedures which were adequate to prevent inadvertent and
urnecessary exposures. However, most exposure events were caused, at least in
part, by failure to fcllow the estiblished procedures, This problem was
observed at most facilitics.,

[xamples of Good External Expocure Control
fffective ute nf computerized dosc recordbeeping was noted at several statione,

The corputer was ured extencively at Kew:unee, Daily updates, besed ea pocke!
dosireter resulte, are marde to personnel end radiation work pernidit {(RWP)
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accurulated dose files. When monthly TLD data become available, versonnel
files are updated to reflect TLD results, anc a program calculating TLD/pocket
dosineter ratios is executed. An elert is signaled for each ratio outside a
predetermined 1imit. Additionally, RWP dose records are adjusted based on each
individuai's TLD/dosimeter ratio. This system is used to generate daily dose
status reports, alert 1ists, termination reports: to track RWP person-rem
accumulations; and to generate the material for required annual reports. The
system appeared to function well and to be relatively simple to use.

San Onofre has developed what appears to be the basis for a particularly
effective, computer-based, personnel-exposure RWP system. Althcugh not
completely debugged and lacking flexibility in certain areas, the system
permits live time entry of exposures, reporting by shifts of exposures for work
groups, visual review of records by cathode-ray tute (CRT) terminal and prep-
aratien of hard copy personnel file records and termination letters. This
system alsc provides the plant management a daily {or by shift) statistical
report of erposures during the preceding 24 hours by various sorts, including
wvork groups or task. The svstem includes a computer-based R¥WP system which
nermits miltiple entry-exit point control, positive control of authorized
individuals, and review of training and respiratory protection qualifications
beforc ertry. The system automatically rejects individuals proposing entry on
an RWP who co not satisfy the training requirements for the specific conditions
of work stated on the RWP.

Several plents position a security guard at the controlled area access point.
The most efficient use of the guard was noted at Prairie Island where the cuard
monitors the redundant plant security television system, retains individual
clock punch cards for persons ente''ing the controlied area, ensures that the
RWP and dosimeter dose is entered on the cards, ensures that individuals are
wearing proper dosimetry, and oversees exit frisking.

Interral Exposure Control

Significant weaknesses in the area of internal exposure control were identified
at approximstely one-fourth of the facilities. The most significant of these
weaknesses included
. poor personnel contamination control,

inadequate calibration programs,
. inattention to surface contaminztion areas, and

. failure to fully implement respiratory protection programs,

Weaknesses in Personnel Contaminaticr Control

At about one-fourth of the facilities, serious wecaknesses in personnel
contamination control were observed., This was one of the most common
weaknesses identitted across the {ndustry, Very often the type of monitorinag
equipment provided at exits to surface contamination areas was fnappropriate
for detecting significant levels of contaminatior on persornel,  The use of
large -arra “"panceke” end-window Gelger-Muller detectors (the preferred instru-
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mentation) was too infrequent. The placement of the frisker was frequently in
high-backgrourd areas where only gross levels of contamination could be detected
and calibrations were often inadequate. Shielding was not utilized to the best
advantage. Personnel exiting surface contamination areas often mouitored them-
selves too fast, too little, or not at all. Many programs did rot include
provisions for recording instances of significant contamination for evaluation
and tracking as an indicator of improper work practices. In many instances,
facilities did not realize the extert of their contamination control problems
until they began employing sensitive detection techniques, such as whole-body
frisking with a pancake probe.

Many facilities ¢id not have a procedure for estimating maximum permissible
cencentration-hours (MPC-hr) exposures from whole-body-counting data. Because
10 CFR 20.103 expresses standards for internal emitters in term of time-
integratecd concentrations (MPC-hr) and intakes rather than permissible body
burdens or doses {such as has been done by the International Commission on
Rad1ological Protection), two areas become very important: (1) that all
licensees maintain a comprehensive breathing-zone air-sampling program; and

(2) trat 211 licensees be in a position to compare whole-body or organ burden
data with the data generated by the air-sampling program. To accorplish this,
each licensee must have a method for interpreting whole-body-counting data in
terms of MPC-hr of exposure needed to produce the measured burden. Another
reason for relating the whole-bodv-counting data base tc the air-sampling data
base 1s to determine the effectiveness of the respiratory-protection program.
Many Ticensees failed to established a procecure for estimating MPC-hr exposures
frem whole-body-counting data and were, therefore, not in an optimum position
for determining the effectiveress of the air-samplina and respiratory-protection
programs.

Contamination control appeared to be a gocd measure of health physics (HP)
proorem effectiveness. Good programs did it well, poor programs nct so well,
Employees were more productive when they were able to move around the plant
without being excessively burdened by pretective clcthing, and their attitudes
toward the HP program were gererally better. Good procrams stressed worker
traininc in proper ccntaminatior control work techniocues and prompt correcticr
an¢ cleanup wher contamination was fourd; poor programs provided minimal
training in radiolocicel work practices and mercly delineated cortaminated
areas to prevent further spread. At the latter plants, decontarination wes
usually & collateral responsihility of a group other tharn HP, anc the emphasis
ard skill applied to it wes not as great as when controlled by HP, Good con-
tamination control programs also reflected ctability {low persornei turnover)
in the decontamination group., An exception was at Point Beach whrere the nor-
professional ertry level positior is as "HP helper” (including decontarination
work) for several months before selecting 2 permanent plant positior.

Feilure To Fully Implement Pespiratory Pretecticn Programs

Approximately 25 of the facilities had rospiratory-protection programs which
did not mect the reavirements of 10 CFR 20.1(:3 or Regulatory Guide .15 nor the
guidance criteria of NUREC-0D41, Tn sone case., 4t appeared thet the tota)
pregram was not implemrnted hecause of the effort and expense that would be
requirec, In most dnctances, deficiencics weie noted in the areas of it
testing, assuring breathing-adr quelity, on¢ mrirterance of equiprent,
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At those facilities that did not fully implement the program, there was serious
concern for the adequacy of the protection provided because of the weak "1inks”
in the program. Additionally, those facilities could not take advantage of
authorized protection factors for the various respiratorv protection devices
and, therefore, workers would be significantly limited in the amount of time
they could spend in airborne-radiocactivity areas. This practice could lead tc
incriased curulative external exposures because of the necessity of using more
people.

Inadequate Calibration Programs

The calibration of friskers and whole-body counters was noted as a weakness at
a number of facilities. In some cases, calibration was not performed on
friskers or the minimum level of detection had not been established. At
several facilities it was found that calibration of whole-body counters was
attempted using one or more sources of unknown activity and without a phantom
to establish proper geometry,

Examples of Good Internal Exposure Control

The calibration and utilization of the whole-body/thyroid/lung ccunter at the
‘aine Yankee Nuclear Power Station was found to be exceptional. This finding
is based on the following elements of the licensee's in vivo counting program:
performance of daily background and radioisotopic source checks on the
whole-body/thyrcid/lung counter; performance of a semi-annu2l electronic/
radioisotopic calibration on the counter; frequency of the routine in vive
counting program; competence of the health physics department staff member
performing in vivo counting; and analysis of in vivo data by the Health Physics
Department maragement.

As & result of previously identified contamination program weaknesses, and
resultant positive, responsive improvements, the Brunswick Units 1 & 2 site's,
procram ensuring adequate personnel contamination surveys was found excep-
tional. Personal survey instruments (friskers) were calibrated both electron-
fcally and to a radiation source, and functionally checked at least daily and
usually each shift., Frisker stations were located at exits from the radiation
control areas and at selected places inside. Survey areas were shielded, if
required. to reduce background radiation levels. Each frisker station was con-
tinuously manned by 8 “frisker watcher” who was instructed to observe each
indivicdual surveying to ensure that each one performed an adequate survey and
that hand-carried objects were either surveyed or had a valid health physics
survey release form. The frisker watchers were trained in appropriate survey
techniques such as speed of probe movement and distance from surveyed surface
to detector window. The portions of the body to be surveyed depended on the
area being erited. Each station was prominently identified with the extent of
survey required, such as hands and feet, whole body, and so forth,

Oconee has established an excellent respiratory protection program. The plant
has ersured that the program has good supervision, 1S adequately staffed, and
is well equipped. The program's adequacy 1S analyzed in many varied
ways--revicw of respirator issue records, records of bndy burden analysis,
out-of-service time for respiratore. parts usage and farlure ratec, and
personnel-uerr Complaints on desior and construction of recpiratms,
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Surveillance

Signi 1t weaknesses in the area of radiation protection surveillance were
identir,.d at abtout one-third of the facilities. The most significant of these
weaknesses included

. failure to perform adequate surveys,
. poor dissemination of survey data and plant conditions,
. marginal supply of instruments, and

. inadequate calibration.

Failure To Peform Adequate Surveys

The air-sampling programs 2t a number of the facilities did not provide
accurate data for evaluating potential inhalation problems. This was due to a
freguent failure to obtain air samples that were representative of the air
being breathed by workers. Failure to consider air currents and dilution and
turbulence caused by work activities were the most common reasons representa-
tive 2ir samples were not obtained. Other commer deficiencies noted in the
air-sampling program were: assumption that all filter media are 100% efficient
under all conditions; counting efficiencies based upon standards placed on
metal backings (that is high backscatter); procedures which did not take into
acconunt the evaluation of short-lived particulate activity in the presence of
natural radiocactivity; filter paper being cut down in size before counting,
without proper procedural controls to ensure the smaller sample is representa-
tive; inadequate sampling volumes and filter media for airborne alpha measure-
rments; and inadequate quality control measures in he counting facility.

In many of the plants appraised, personnel exiting radiologicelly cortrolled
areas used the portal monitor as the prime monitoring device for detection of
contamination, These portal monitors measure gamma radiation only; they cannot
detect personnel contamination with the sencitivity needed and contamination
can be moved into unrestricted areas and nffsite. Most of the portal monitors
were found to alarm on’y when several microcuries were placed in close contact
with each detector. More-sensitive frisker-type instrumentation was usually
avarleble but personnel were not required to use it.

Alpha and beta surveys were performed infrequently and, typically, with instru-
rents designed only for detection and not for making quantitative measurements.
Also, the procedures at many facilities did not specify what correction factors
to usc in quantifying alpha measurements or determining beta dose rates with
garma-c2librated survey instruments. Another councern was that the portable
survey instruments used to conduct surveys were typically not caifbrated
agairst reference alpha and beta sources, but ~cr2 used by applyino the alpha
and beta correction factor recommended by the marutacturer.

frother weakness was noted at a8 nurber of faciii7-c-.-the determinatior of the

neutron dose equivalent. Various nestror-manitor A1ces were observed in
use. These included: TLD-100, TID-600, Albed: Tt f{lm and neutron
survey instrumerts, principally the Sperline Phi -+ 11y, the appraiser:
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noted that the facilities had not mede a thorough enough evaluation of the
neutron energy spectra in order to determine the suitability of the monitoring
device to use and the appropriate factors to use for determining the neutron
dose equivalent.

Poor NDissemination of Survey Data and Knowledge of Plant Conditions

In numerous instances, the dissemination and use of survey results were poorly
coordinated, and there was a distinct lack of communications betweer operations
and the radiaticn protection group concerning pertinent plant activities and
radiological conditions. Often, current radiolooical safety data were not
disseminated in a timely manner for inclusion on work permits or for updating
radiological status boards. There was alsc a failure to maintain a good flow
of information between operations and the radiation protection group concerning
plant evolutions that could significantly change radiological conditions; for
example, withdrawel of PWR incore detectors and associated equipment during
ref:$1ing operations without timely notification of the radiation protection
Sta L)

Marginal Supply of Instruments

The supply of health physics instrumentation at many facilities was judged to
be marginally acceptable for routine operations and inadeouate for ar accident
the magnitude of TMI or greater.

Inadequate Calibration

Celibration and maintenance problems were common. Calibration of beta and
neutron instruments was particularly pocr. Widespread use of national
standards for calibration practices did not exist. The use of poor calibration
techniques for persornel friskers and portal monitors often led facilities to
the false assumption that these instruments were performing a8 function which
they were actually incapable of doing. Not all facilities recognized the
limitations of portal monitors and some improperly relied on these instruments
for personnel contamination contrnl. In gencral, it was noted that oua’ity
assurance programs for health physics instrumentation neeced significant
improvement.,

Example of Good Surveillance

A high-quality instrumenta._ion performance program was noted at Brunswick Units 1
and 2 in that 2 functional check of 211 portable instrumentc was done as
recommended by ANSI N323-1979. Each normal working day and within 24 hours
before use of portable instruments not routinely used, each instrument was
returned to the calibration facility., It was visually inspected, a battery

check was made, and it was response tested at points on each range using @

Cs-137 well source. A checklist, used to record date, provided the acceptable
response range. Those instruments nct respunding as required were removed from
service until repaired and/or r~calibrated.
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Rsuioactive-taste Management

Sigrificant weaknesses in the area of radicactive-waste managerent were 1den-
tified at about cre-fourth of the facilities. The rest significent of these
weaknesses i1ncluded:

. failure to pe-form edequate reveiws of modified 1iquid-waste-processing
systems,

. failure to provide adequate facilities for storing packaged wastes,
. failure to meet burial ground and DOT requirements, and

. failure to provide adequate maintenance on ventilation exhaust filter
systems.

Faiiure To Perform Adequate Reviews of MNod-fied Liquid-Waste-Proces.Zing Systems

Several facilities did not perform adequate reviews of modified liquid-weste-
processing systems, inzluding the use of mobile process systems, toc ensure the
new systems provided the same degree of safety as installed systems. 1In
particular, these new system interfaces with eristing systems were frequertiy
not tested before actual use. Operational procedures were not provided for
these new systems,

Failure To Provide Adequate Facilities for Storing Packaged Mastes

Because fewer cormercial burial grounds are available and because limitations
are beinc placed on auantities cf waste accepted from a facility. the volume of
packaged wastes stored onsite has ir-rezsed. Provisions have gererally not
been provided for the temporary st raze of a great deal of waste, therefore,
unforeseen problems have developed. In a number of cases, tne ircreased volune
of packaged waste has overcrowded #reas end has resulted in an increased
potential for unncessary fxposure-.

Failure To Meet Burial ( .nc T Require its

The increased survei'larce per: an mat v, § arriving at burial grounds

has highlighted failures cn the of r2a » facilities to ensure that no

free-standing liquid exists wit! rackag: - °+Jd that contaminaticn and radia-

tion levels are within the DOT 1 ‘<.

Failure To Provide Acdequate Mainti-ance on Ventilation Exhaust Filter Sveters

Severa) facil:ties had not established proarams to routinely inspect, tes*, and
maintain thoor various ventilation exhaust filter systems, not subject to tech-

nical ¢« < 7" (%ion requirements., Filter systems being operated without
adequate . Vlance pronrare included high-efficiency particulate air (HIPA)
tilter trety rving rartwaste butldinags, aurillary buildings, BUP coffgas

syaterr , ant cherietry 1 Foratarice,  On one pressurized-water reactor {Pal),
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field observations of the operating reactor containment building exhaust
roughing filter system revealed that the larae majority of filters had
separated from their holding frames (because of overloading).

Examples of Good Radioactive-Waste Management

At many stations plans had been made to conctruct facilities for the interim
storage of solidified raawaste. The Ginna plant had constructed a sheltered,
fenced area onsite. The &area contained a concrete bunker eauipped with hatch
covers, that allowed for below-grade storage. The bunkar drained to a sump
which could be sampled and pumped to the plant radicactive liquid waste system.
No material had been stored in this area at the time of the appraisal.

A nunber of facilities had instituted progruns to recuce the volume of soli¢
radwaste generated, Efforts were being made to better identify and segregate
trash, and mnimize the amounts of materials (like packaging) taken into
radiological controlied areas. New waste-solidification systems, more
effective compactors, and awareness traininc about volume reductior were 1n
rlace or planned. The Dresden facility had installed a new waste-solidifi-
cation system in late 1979, with a resultant volume reduction savings ranging
from half to a fourth Additionally, an estimated 75. reduction of associated
erposure of radwaste personnel had resulted.

A4

ALAC? Program

Significant weaknesse. in ALARA (as iow as rea<onably achievable) prcgrams were
vdentified at approximately one-fourth ¢/ the facilities. The more significant
cf these weaknesses included

lack of formal ALARA prog.am, and

. failure to integrate ALARA program stationwide,

Lack ¢f Forma) ALARA Program

Pt a number of facilities, no formal ALARA progrem had beer developed and imple-
mertation of ALZRA principles wus mininal, The lack of written cormitments and
implenenting procedures was 8 common deficiency. Written commitments and imple-
menting procedures for an ALARA progran help ensure uniform, continued program
support. Substantive ALARA ef¢orts (in the ab<ence of cormitment< and procedures)
were noted at plants that had strong, well-motivated individuels in key positions.
The Yost of these bey individuals, however, could result in a siarificant loss

of effectiveness of the ALAFA efforts,

Fatlure To Integrate ALARA Progrem Stationwide
Recause the progran had not been formally inctituted, no respensibilities had
bren defined, obiectives were unzlear, and the methodology to be used to

{mplerent the ALAFA printiplee was not clearly underctond, A commor fadlure
obtgrved woae the assignmen of responsibility to a single qroup without the
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emphasis that the entire station must actively implement the principles. Many
radiation protection organizations were attempting to perform the principal
ALARA functions with minimal input, feedback, and support from other organiza-
tionel groups within the plant. It was generally noted that non-health-physics,
first-1ine supervisors lacked specific commitments and responsibility for ALARA
implementation,

Other ALARA Deficiencies
At many plants.

There were no apparent measurable goals set for the ALARA effort; there
was no management system deveioped that would inaicate the degree of
success of ALARA effort undertaken, that is, if the goal has been
achieved

There was no data base effectively derived from previous operational
history nor did the current system (radiation surveys and dosimetry
records) lend itself to being readily useful and meaningful for
ascertaining the goals and direction of the ALARA effort.

There was no engineering support; and appropriate ALARA involvement in
maintenance and operations procedure reviews and prework planning were not
adequate.

At some facilities, even though adequate ALARA programs had been
tormulated, implementation efforts were seriously hampered by a lack of
trained health physics professionals and technicians to supervise the
program on a continuing basis.

Examples of Good ALARA Effort:

A basic element in an effective ALARA program 1s the capability to collect and
sort radiation exposure data n order to evaluate the status of on-going jobs
and provide a read)ly retrievable historical exposure file (by job function)
for planning future work.

Several plants had developed effective, computer-based, exposure-traZcking
systems as was mentioced 1n the external exposure control section of this
document

Some facilities successfully solicited worker input and practical suggestions
for dose reductions through “worker suggestion boxes,” “ALARA problem reports,”
and other plantwide participation schemes. The ALARA programs at Browns ferry
and Farley have directly benefited from such input, at the same time fostering
employee 1nvolvement in the piant's ALARA efforts.

ALARA committees offered another effective mechanism for involving the various
departaents within the plant's organizations. In accordance with written
procedures, the Ginna plant established an ALARA commitiee * hich was required
to meet (ot least guarterly, and more frequently during outages) in order to
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plan activities of personnel wio must enter radiation areas,

evaluate the actions and procedures of personnel working in such areas,
and

conduct postoperation debriefing on projects that resulted in substantial
exposures

The chairman of the committee was the plant superintendent and the other
members included representatives from health physics management, operations,
maintenance, health physics technician staff, technical engineering, and
quality control. Additionally, the Sunerintendent, Nuclear Operations was
designated as a regular member of this committee.

Through effective ALARA outage planning, the Browi s Ferry site has managed to
provide a net decrease in total exposures over the course of seven outages.
Other noteworthy ALARA dose-reduction schemes included sustained efforts to
maintain fuel-cladding integrity and thoroughly reviewing maintenance pro-
cedures.

Although improvements should be made in documenting ALARA efforts, efforts at
Indian Point 2 of adding shielding, decontaminating, and job-specific training
have provided observable exposure reductions. Substantial person-rem savings
were made during the 1979 refueling outage for job activities such as steam
generator sludge lancing, refueling operations, and reactor coolant pump
maintenance.

The Aewaunee plant's ALARA activities for inservice inspections deserve

special note. A Quality Assurance Auditor and a health physics technician
visited each job site to establish dose levels and to evaluate shielding and
equipment requirements; they used this information for scheduling and improving
job ; lanning to minimize doses.

A postmonitoring job evaluation form is used routinely at Big Rock Point to
document radiation protection review of jobs where direct HP techniciar
coverage is provided. This form requests technicians to suggest methods to
reduce exposure on future similar jobs. Aithough deficiencies in the imple-
mentation were noted, such feedback is a good ALARA tool.

Effective simulation training for radiation workers using realistic equipment
mockups can provide for substantial personnel dose reductions. The Ginna plant
had exceptional mockups of steam generators and reactor coolant pumps. The
steam generator mockup included defective tubes for eddy-current testing, and a
tube sheet for tube plugging and welding practice. Video taping was also used
effectively in the mockup training.

Severa) plants' ALARA efforts have been enhanced by the effective use of audio-
visual techniques. Closed-circuit television (CCTV) was used to maintain
visual contact with workers, and aided in “dose-timekeeping” during sparger
work in the drywell, CCTV was also used in remote radwaste areas to reduce the
number o! operator esntries and, hence, exposure. Photographs have not only
been used to document ALARA iechniques, but also have been incorporated into
training program materials and lesson plans for workers
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Although improvements in formalizing of the ALAPA efforts could be made,
Pruirie Island's ALARA program appeared effective. The plant's radiation doses
have averaged approximately 250 person-rems a year over the last 3 years. The
national PWR averi.e was approximately 500 person-rems for the 1978-1980
periocd. There wa- J strong manogement commitment to the ALARA concept, and the
attitudes of plant workers and HP staff toward minimizing exposures were
excellent. Individual and job-specific exposure information was readily
available and routinely used in planning the work activities.

A New ALARA Ccncept

NRC policy has recently shifted away from the concept of developing a separate
ALARA program. There are steps under way to stop addressino ALARA as a separate
program ard rather to emphasize ircorporating ALARA into the overall radiation
protection program. Implementation at any operatina facility requires that ALARA
principles be incorporated into every daily activity as well as into special or
unique activities. The principles of ALARA are inseparable from good health
physics practices ard their successful implementation depends primarily on the
philosophy and attitude of management and workers,

Facilities and Equipment

Significant weaknes<es in facilities and equipment were identified at about
onc-fourth of the facilities. The roust significant of these weaknesses
included

marginally adequate facilities fcr uffices, decontaminaticn activities,
respiretor maintensance, and contamirated tool storage; and

. limited supplies cf special eouipment.

Marginally Adequate Facilities

Although weakresses in facilities and equipment had less of an impact on worker
safety than did most of the other cateoorses, they contributed to the difficulty
in providing a8 high-quality radiation protection prograr. Numerous programs
were focund to have very limited and marginally acceptable space and equipment
for specialized artivities, These included office space for the radiation
protection technicians; space and equipmert for decontaminatior activities,
low-background, uncontarinated areas for respirator maintenance; and properly
ventilated and controlled storage areas for contaminated hand tools.

Changing arecac and roors in the plants fer putting or and takina cff protective
clething were veually Yess than adeguate. Accecs control of persornel through
these chanying areas (for exarple, the drywell area. the main HP contrel point,
or the toruc area) was usuz'ly chaotic and provided an easv nppnrtunity for
personnrl to skip cortemination surveve befere donning street clothes,

The Yocker roor and charging facility for womer was inadequate at most plants,

Serarate dressing/undrecsing arcas, decontardination sinks, showers, and so
ferth for womer were ucually not avatlebde,
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The facilities for the decontamination of equipment and anti-c clothing at most
plants were marginal at best. At many facilities decontamination of equipment
was done at temporary controlled work areas. Although appropriate area
restrictions and contamination cortrols were normally iritially instituted by
reans of plastic sheets and rope barricades, after long use these controls had
broken down, presenting ircreased opportunity for the spread of contamination
and for unnecessary exposure. Also these temporary work areas usually had
inadequate air-flow control and lacked adequate storage.

Tne arount of contaminated eauipment present at many plants exceeded the
storage designed for this purpose and consequently led to storage in areas nct
designed for contaminated equipment. This overflow storage comp omised ALARA
concepts on numerous occasions. This problem is caused by an apparent
philosophy change which appeared since the plants were built. Health physics
and engineerina seem to concur that less waste is generated and less personncl
exposure occurs if the routinely used equipment, which becomes contaminated in
use, is just wrapped and stored in that condition pending future use. The
logic is valid, but facilities must be provided to safely stove this equipment
without ecditional perscnnel exposure during normal operations. The equipment
should also be protected from the elements to preclude spread of contamination.

In many plants the linear air-flow velocities at the face of the hoods in which
radioactive materials were handled were below recommended values. This lack of
concern for proper ventilatiorn was evident as well in the decontamination work

areas and in the waste compaction area.

Limted Supplies of Special Equipmert

Shortages in supplies of special equipment were also noted. Types of special
equipment in short sup;ly were typically portable ventilation units equipped
with hich-efficiency filters, communication devices for use in contamination
containment structures, and temporary shielding materials which are readily
transportabie and adaptable to various configurations.

Good Facilities end Equipment

From discussions with licensee personnel 2t many facilities NRC staff learned
that plan< are being made or are under way to improve the health physics faci-
litrec. In some plants major modifications were in prooress. These included
new or remodeled changing areas and rooms, decontaminztion fac lities, and
respiratory maintenance facilities. In addition to facility charces, funds for
purchasing needed equipment were becoming available.

CONCLUSTONS

The redirected approach of the Health Physics Appraisal Pro.ram provided the
opportunity to focus attentior on areas not specifically covered by regulations
and permitted {nspectors to delve into the areas where weaknesses were known or
suspected to exist, In general, the health physics personne) at the facilities
welcomed the type of appraisals performed during this program because 4t
constituted an evaluation of their total program and frequently the findings



supported concerns and requests the facility health physicists had already
identified to upper management.

fased on the findings from the health physics appraisal of 48 operating nuclear
power sites, several conclusions may be drawn,

. A1l of the radiation protection programs were judged to be at least
acceptable for continued operations while significant findings were beiro
corrected. Although there were ro instances identified where the
immediate health and safety of workers or the public were threatened, few
of the programs were considred to meet the high standards of excellence
expected of nuciear power facilities. There was particular concern that
the introduction of great stress on the program, such as would be the case
in the event of an accident, could lead to a real decrease in the level of
protection afforded. In some instances, lesser events such as loss of key
pesonnel could alsc result in 2 seriously degraded capability to provide
adequate radiological protection.

. The single greatest cause for weaknesses in the radiation protection
programs can probably be traced back to the general attitude toward
radiological safety. Management often considered the rad-ation protection
group more of a routine service organizatior than a radiation support
function integrated into the fabric of cverall plant operations. Conse-
quently, funding, staffing, and management backing was frequently pvovided
at the minimum level. Also, foremen and supervisors in other departments
tended to have an attitucde that the burden for assuring radiological
safety rested almost entirely on the radiaticn protection group rather
than understanding that such responsibility was properly that of all "ine
maragement. Their failure to demonstrate a continuing concern for proper
radiolggicaT work practices results in the workers adopting a similar
attitude.

. The weakness most frequently observed at facilities was the inadequate
cualification and training provided for radiation protection technmicians.
Within this area, the lack of depth of technical training and understancd-
irc wes most common, alona with a lack of knowledge and understanding of
plant systems and operations. This weakness in qualification and training
wa3 particularly evident among contractor techriciars. There was general
concern that some routine monitoring duties were not being performed and
a seriou: concern that offnormal and unusual conditions were rot being
recogriized and evaluated thornuahly at some facilities,

. Although the list of specific weaknesses identifiecd curing the appraisal
progran included many that could jeopardize the adequacy of the radiation
protectior programs, 1t must be borne in mind that the acceptable per-
formance standards were very stringent. The findings that areas were in
reed of improvement reflected concernt that programs and perfornance were
not up 10 the standards of excellence expected and required of the nuclear
industry., It must #s0 be emphasized that many aspects of the radiation
protrction programs were excellent and a large number of knowledgeable and
dedicated health physics personnel were performirg their functions in an
outstancing manner, Additionally, most Ticernsees initiated imme-iate
corrective actions for weabnesses casily corrected and corritted to poci-
tive actions for correcting weaknenses that required lonoer term actions,
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SUGGESTED ACTIGNS FOR IMPROVING A HEALTH PHYSICS PROGRAM

Most of the weakncsses and deficiencies found during the HPAP involved aspects
of the program that required management attention for correction. However,
there are a number of actions the individual health physicist can take and
policies he or she car actively support that could have a major impact on
improving the most commonly identified areas of weakness in the radiation
protection programs. Some suggested actions are discussed below.

Plant persornel should not be satisfied with a program that merely meets the
formal regulatory requirements. Just meeting the regulatory requirements does
not ensure that a program will be effective and efficient. Thr question to ask
is, does the program provide a satisfactory level of protection and does it
work when applied to real situation? One precaution, avoiu overemphasis on
paperwork and administrative details. A program that overemphasizes minute
details tends to lose the respect of workers and consequently their
cooperation. fdditional time spent on explaining the bases and reasons for
certain requirements cften reaps generous payoffs in the attitude and
cooperation of workers. Don't forget, this is just as true for personnel
outside the radiation protectior department.

When scmethinc goes wrong and a problem surfaces, be sure to seazrch for the
cause. Tt is remiss to just address the immedrate act or event which may only
be the visible sign of a more serious problem. A problem should not be dis-
regarded as ar inevitable slip or momentary loss of concentration on the part
of 2 warker. For example, the problem may be a failure to follow racdiation
protection procedures. This deficiency could be caused by an inadequate
training program, failure of the organization to stres< adherence to pro-
cedures, or an unclaar or poorly worded procedure. However, the inquiry and
evaluation of what caused the problem should not stop there. The next line of
inouiry should be to question why an adequate trainirg program is not provided,
why compliance with procedures is not stressed, or what caused the procedures
to be written in an unclear manner. The goal should be to determine the basic
cause of the problem and to correct the cause of the prublem, not Just to
alleviate the more obvious signs.

Take the time and effort to ensure that radiation protection personnel are
assigned specific duties for routine operaticns and during emergency situa-
tions. Furthermore, ensure that each individual knows his or her assignment
and understands what is expected. Often the station procedures or Radiation
Protectior Plan will designate duties or functions to a generic rlass of
perscnnel, for example, radiation vrotection technician. When this is the
case, a procedure or formal assignment 1ist should 1ink names with the assigned
dutie<, Assignment of duties to the Radiation Protection Manager presents
another prohliem, one further aggravated by the requirements in the NR('s
Pegulatory Cuide 8.8, Everyone appears to want the RPM to be both a proaram
manager and the technical expert; however, adeouate staff or support 4« rot
provided to the RPM o that all tne assigned responsibilities can be accomp-
Jished,

In the area of training, 1t is important for the professional HP staff to
development & depth of knowledge and understanding of radiological protection
principies and practices. This depth of knowledor s needed to perform
functions effectively, such as conducting performance appreisals and reeponding

24



to emergency situations. For the technician staff, training should include not
only the technical and administrative aspects but also the application of the
knowledge. Written and oral testing should be supplemented with hands-on
performance. Although on-the-Job training provides for necessary hands-on
applications, it generally lacks the stress or pressure which is brought to
bear by a test performance. Since most emergency situations would impose
increased levels of stress, preconditioning personnel to thys situation is
often beneficial.

One of the most frequent omissions in audit programs is performance audits.

Most programs include functional audits which determine whether selected
activities are performed and whether they are performed at the proper

frequency. Performance audits are more difficult to conduct and consequently,
are often left out of the audit program. These audits are crucial, however,
because they determine whether the activities being performed are done properly
and are technically correct. When conducting any type of audit, records and
paperwork generally must be reviewed. One tipoff to a potential problem is the
recurring use of a value which should normally be a varieble groundcount. For
example, the consistent use of the same value for a backgrcurd count should
alert the auditor that further investigation is needed. Likewise, the inclusion
of the same radiation levels or rurerous radieétion work permits even though they
are for work in different areas of the plant should raise doubts in an auditor's
mind as to the validity of the values. However, the auditor should not rely
entirely on a paperwork review for conducting an audit, First-hard observation,
independent meacurements, and direct discussions with the people actually per-
forming the activities are essential elements of a good audit program.

The last sucuestion deals with the very critical element of communication.
Effective comrunication i¢ an absolute necessity for an efficient and effective
orgénization. This need exists not orly within the cepartment but also outside
the department, Too often the conmunications and relayving of pertinent
infcrmation between the reactor operations group and the radiztion protection
group are less than s#tisfactory. Even within the radiation protection group,
orders or instructions are often given to technicians without any explanatiorn
of the reasons or bases for the direction., Another common mistake made by rany
of the youncer professicrels is to treat the technicians as lowly subordinates.
This attitude can be very costly for the youna professional and can be
¢isestrous to the program. Cooperation is built on trust and respect; it does
not cone a2utomaticelly with academic degrees and posations,

FEMEFITS APD FUTURE DIRECTION OF PECULATORY PROCPAMS

There have been severzl berefite from the Health Physics Appraisal Program,
First, the radiatior protection programec at a1l operating nuclear power
facii1ties have been evaluated for their effectivenress in providing radic-
Yecice) safety., The weaknrsses that were fnund have been identified to
Yicensees and, in moet cases, licensees resporded with & very positive attitude
and diritiated aggrecsive actions to correct the deficiencies.

Additional benefit from the program was the attention received from upper
manaamer t in the licer<es® araarizations, In the past, bealth physice
Srapection wire perforrid by one or twe Inspertory and their sco;> of review
wat hetestarily Vimited to only o few partt of the total -atratior prutection



program during each site visit. Howcver, the Health Physics Appraisal Program
invelved a team of inspectors and their scope of review was the entire
radiation protection program. This coupled with the new approach of extending
the review beyond mere corpliance created more attention from upper management,
For example, findings from routine health physics inspections are discussed at
an exit meeting with station management. For the Health Prysics Appraisal
Program exit meetings, a specific reouest was made that an appropriate
corporate-level manager or vice president attend. In almost all cases, these
representatives of upper management did attend the meetings. This provided the
opportunity to briny radiation protection problems to the immediate attention
of upper management whto are in a position to ensure that furding and support
will be provided to upgrade the radiation protection programs.

There are a number of followup actions under way to wind up the Health Physics
Appraisal Program and to determine the future direction of the inspection
program. One task was to conduct followup inspections to ensure that the major
findings were being addressed and corrected by 11censees. This effort was
intiated after the inspections were completed, and most were completed by the
enc of calendar vecar 1981.

The future direction of the inspection program has been affected by botn the

TMI accident and the Healtr FhLysics Appraisal Procram. One proposal which is
currently being pursued is the imposition of a requirement on all pover reactor
l1icensees to develop and implement a radiation protection plan. Draft NUREG-0761
has been developed by the NRC to provide guidance for the development of radi-
ation protection plans. The findings from the Health Physics Appraisal Program
were corsidered in the development of this guidance document and many suggestions
were incoroorated which would correct deficiencies or upgrade areas of weakness
that were identified.

Current thoughts within the Office of Inspection and Enforcement are that the
raturc and structure of the irspection program will change significantly over
the next year or so. There will uvrobably be an increased use of team ingpec-
tion< rather thar ore-man inspections. It is highly probable that the
freauency of inspections and the scope of inspections will be adrusted on a
case-by-casc basis. Those facilities which do not eppear te be operating
effectively will be candidates for more frequent and broader scopecd inspections,
And finally, the areas of emptesis for inspections mey be varied from year to
year as opposed to the past practice of establishine set frequencirs and
standerdized subject material for routine inspectione,
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T, INTRODUCTION
The program contained in this document, developed to satisfy the need for a

clearly defined method of appraising licensee performance in the health physics
program, will be subjected to further scrutiry and subsequent improvement.
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11 PROGRAM DISCRIPTION AND USE
General

This program consists of analytic trees (Section 111), guestions applicable

to each tree (Section IV), and an Attachment. The analytic trees provide a
graphical depiction that aids 1n the deductive analysis of a system The
questions are designed as guidance to the appraiser for direction into areas
pertinent to a comprehensive evaluation of the various aspects of a health
physics program. The Attachment to this Appendix (pp. A-61 to A-70) provides
a discussion of the functions of management and the manager and is provided as
background information for the appraisers.

Although this methodology, i.e., analytic trees, 15 to be utilized by all
teams, the team leaders are permitted a certain latitude in application
Whether the analytic trees are presented and discussed with the licensee is
optional. Also, the questions are not an all-inclucive listing of significant
1tems. They are intended 3¢ an a)d in providing an overview of the areas of
interest and as directive guidance in conducting the anpraisal.

The analytic trees provide bott a clear picture of the basic elements of a
system or program and a logic display of interrelationships. The trees start
with a single desirable condition and systematically proceed through lower
levels or tiers until all important factors which produce the major conditions
are specified. The trees presented in this document provide a description of
the ideal elements of a radiation protection program Their use can help in
the prevention or detection and correction of oversights and omissions.

Each of the trees has some degree of interface with the others. Important
interfaces are highlighted by transfer functions (triangles with arrows and a
letter or number). Two of the trees (Management Oversight (p. A-21) and General
Procedures Developrent (p A-22) 1nterface with each of the remaining trees.

The questions accompanying each tree (7.0, Management Oversight and 8 U, General
Procec.res Development, pp. A-53 and A-57, respectively) are carefully structured
to aved guplicative effort 1in the interface areas.

The interfaces between areas are i1mportant in the evaluation process To
properly evaiuate arei. where transfers are noted, data collected from one area
must be "transterred" to ancther and considered in the evaluation of both

areas The end result 15 that, 1n a systematic way, we can assess the true
impact of a particular event, and provide greater assurance that a given area
1y, in fact, adeguate or inadequate

Emergency Operathons

The basic program incorporates only those aspects of emeryenCy response capa-
brlities that relate directly to the health physics program  If 1t s
necessary or desirable to perform an 1n-depth review of all major aspects of a

A=/

Preceding page blank

e,



licensee's emergency planning program, the trees and questions contained in
"Emergency Operations," a subpart of the program provided for optional use by
the NRC Regions, should be used. When that program is used, the questions

in the basic program which are denoted with an asterisk (*) should be omitted
s1nce they are covered in the "Emergency Operations” package. (NOTE: The
“Emergency Operations "subprogram was omitted for purposes of . his NUREG,
since it provided inspection guidance develcped prior to recent rulemaking

in emergency preparedness.)

Management Oversight

In reviewing the adequacy of any of the elements of the health physics program,
an informed evaluation of management's oversight is critical. Frequently the
cause of problems in a program is attributed to a "'ack of management control.”
This view fails to recognize the control is only ore of several management
functions whieh, if performed ineffectively, can result in program deficiencies.
It also fails to recognize that an individual manager or worker may be the
causal agent. Therefore, to fully evaluate a program, the degree to which the
management team, the ind’ idual managers, and individual workers fulfill their
functions must be consiucred. The attachment, “Functions of Management and the
Manager" (pp. A-61 to A-70), is provided as information and guidance.
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IV. QUESTIONS

1.0 RADIATION PROTECTION ORGANIZATION
1.1 Description

*c.

*d.

‘e,

Is there an oirgenizational chart depicting the site and
corporate radiation nrotection organization?

Does the chart clearly show that the Racdiation Protection
Manager (RPM) had a direct reporting chain to the Plant
Manager?

Are the persons whe mey be assigned to the following functional
areas of emergency activity specified by position or title:

*- radiological environmental survey and monitoring,
- pers~inel monitoring,

*~ recordkeepin. and retention,

*- radiatior protection, and,

*-  plant chemistry.

Ar.  here corporate personnel specified who will auoment the
plant emergency staff in the followirg areas?

*- envivons monitoring,

*-  logistics support (e.g., equipment and supplies
procurerent),

Are there contractor and private croanizations who may be
requested to provide technical assistance to and augmentation of
the emergency organizatior specifred?

1.2 Scop~ of Responsiblities

2.

Are the responsibilities assigned to the raciation protection
organizatior describhec”

Pre there collateral or supplementary re<porsibilities performed
by the radiatior protection orciniz.tion that are nct reflected
in the formal ascignment of responcibilities?

I¢e there 2 clear assianment of authoritics ard responcibility
vithin the radiation protection orgerization?
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*g.

*h.

*1.

*JO

*k.

Does the radiation protection organization have adequate
authority to ensure that the radiation protection prograr is
1mp1§mented (e.g., enforce adherence to procedures, stop work,
etc.)?

Is there documentation of actual responsibilities, authorities
and reporting chains in the job descriptions of radiation pro-
tection personnel?

Are job descriptions (e.g., responcibilities, authorities and
reporting chains) understood by the individuals to whom they

apply and by other personnel in the site organization (e.g.,

operations and maintenance)?

Are there any other individuals in the radiation piotection
organization assigned responsibilities for maintaining an
emergency responsc capabiiity? If so, what are the responsi-
bilities?

Do the individuals in the radiation protection organization
charged with responsibilities for maintaining emergency prepared-
ness have adequate authority to ensure program implementation?

Are the emergency authorities and responsibilities of key
individuals in the radiation protection organizatiorn delineated”

Are the interfaces between and arong the onsite funcitonal areas
of emergency activity clearly understood?

Are there provisions tor continuous (24-hour) operations for an
indefinite period (e.g., are there provisions for menpower plan-
ning to permit such continucus operation with the individual 1n
the emergency organization who will be responsib.e for wmple-
menting the manpower planning considerations specified)?

1.3 Staffing

al

Is there adequate staffing (numbers) of managers and supervisors
for at-power operation and outages?

Is there acequate staffing of managers and supervisors (per
s1te/per unit) for day and backshift operations?

Is there overall staffing level of radiation prctection tech-
nicians adequate to perform assigned responsibilities with the
workload existing during normal and outage conditions:

Does staffing level provide for adequate numbere of specialists
for such jobs as dosimetry, respiratory protection, ALARA review,
etc.)?

Is there adequate administrative support to relieve technical
personnel from clerical duties?
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f. Is there sufficient technical support at the corporate level?

*g. Are adequate radiation protection resources (e.q., time, man-
power, and money) devoted to the emergency preparedness program?

*h. Does the 1icensee have plunc fo- supplementing the HP staff
beyond 24 hours under accident conditions?

*i. Are the interfaces between the onsite funcitonal areas of
emergency activities and the augqentation groups clearly
unders*ood by both parties?

2.0 PERSOHNEL SELECTION, OUALIFICATION, AND TRAINING

2.1

2.2

2.3

Selection Criteria

a. Are there formal selection criteria for 211 positions in the
radiation protection organization (permanent personnel;
technical and management/contractor staff)?

b. Do the criteria relate to the job (job description) which the
individual is expected to perform?

c. Do the criteria include measurable formal education and
experience factors?

d. Are the criteria actually used in the contracting, hiring, and
promotion process?

e. Are persannel aware of the selection criteria, methods. and
requirements fer promotion?

Qualification Criteria

a. Are there qualification reauirements for each position in the
radration protection orgenization?

b. Are there qualification recuirements for persons not in the
Ticensee's radiation protection organizatior, but who may
provide contract support to 1t or who may require access to the
s1te (e.a., oereral employees and radiztion workers) teo perforr
non-radiation-protection jobs?

¢. Do individuals in the radiatiun protection progran {licensee anc
contractor) meet qualification requirements?

Treining Procranm

a. Are the cualification criteria used as a basis for the develop-
ment of the cualificetior trainirg program?
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Do the training and retraining programs include:

- frequency?

- scope/content?

- student performance objective (qualificetion requirements)?
- schedules and lesson plars?

- studert demonstration of attainment of standards?

- record maintenance?

- qualificatior of instructors?

Are appropriate personnel recuired to undertake training/
qualificatior, such as:

- managers?

- supervisors?

- HP/cher techs {contractor anc¢ licensee)?
- radiation workers?

- general employees”

- technical support?

- self-monitoring personnel?

- radwaste ogperators?

Is the scope of the training provided to each category adequate
in content, nature, and lergth?

Does the training include an appropriate level of knowledge of
plant systems?

Are adequate instructions previded on procedures including
reasens and bases for the procedures?

Is instruction provided on the capabilities and limitations of
instrumentation (fixed and p.rtadble) (e.q., duct monitors and
field qradients)?

Is trairing provided for special cr unique activities (e.q.,
special maintenance)?
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0.

'p.

.q'

Does the training program encompass the minimum following
content:

- general duties?

- responsibilities vs. job?

- reporting/communication chain?

- authorities, site, local and regional?

- theory and practicum?

- site specific or job specific?

- Jjob-related systems?

- related industrial and rad safety?

- specific related procedures?

- special protection (i.e., respiratory, anti-c)?

- ALARA?

Are the operators of the various counting and analysis systers
properly and adequately trained in their use, and qualified to
opcrate them?

1s there an adequate operator training and qualification course
for radicactive waste facility operators?

Is formal on-the-job training available at appropriate intervals
for all individuals?

Is there 2 retraining, requalification, and training up to the
state of the art for on-board personnel in new instrumentation
and its full rarge of capabiiities?

Are special surveys, unusual conditions, uncommonly encountered
radiations, and non-routine survey locations adequately covered
in training?

Is there a retraining program for all aspects of the use of
fixed and seni-fired instrumenta‘ion?

Does the licensee have 8 documentied emergency plan trainirg
program?

Does the training include information or what might be expected
under unusual plant conditions (e.g., components and areas with
high radiation levels, magnitudes of radiation increases,
changed nuclide conposition, etc.)?
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*r,

*s'

*t.

*u.

*y,

*w,

*x,

..y‘

Is there adequate training of personnel in surveillance under
accident conditions, including use of equipment, interpretation
of results, persunnel access control, and special precautions?

Are initial training and perivdic retraining programs provided
to each of the following categories of emergency personnel?

*e personnel responsible for radiological assessment,
*- radiological environmental survey and monitoring teams.
*- radiation protection,

*- chemistry f{contamination and exposure control for “hot"
samples),

. repair/corrective action teams.

Does training of the onsite emergency organization include
practical exercises and/or tests in which each individual
demonstrates his ability to perform his assigned emergency
function (e.g., meet the student performance objective set forth
in the lesson plan), and where on-the-spot correction of
erroneous performance is made through additional training and a
demonstration of the proper performance by the instructor?

Are there provisions to evaluate the ability of the individual
to perform his emergency duties, including a description of the
conditions, tasks, and standards of performance that will apply
in making this evaluation?

Are there approved, formal jesson plans for each category of
training as a supplement to the procedure?

Are the individual(s) who will be responsible for conducting
eac? gateqory of emergency training specified by position or
title?

Are the instructors qualified?
Are there provisions to train members of the emergency organi-

zation in changes to procedures and equipment which occur in the
period between the scheduled training sescions?

3.0 EXPOSURE CONTROL

3.1 External Exposure Control

3.1.1 Posimety Program

8. Is there an external radiation dosimetry syctenm
suitable for the radiatior exposure typrs and levels
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3.1.2

1.
m.

n,

anticipated during routine or non-routine work
operations?

Are there adequate facilities for reading, precessing,
storing, and calibrating 211 types of dosimeters in
use?

Do the personnel available to perform the required
dosimetry function have adequate knowledge to perform
the normal duties as well as recognize unusual events
that may require special interpretations or
evaluations?

Are adequate equipment and facilities available to
perform non-routine dosimetry and exposure control
functions?

Are there suitable devices or exposure models and data
base to measure or celculate extremity exposures?

Is there capability to determine skin exposure by
measurement or modeling?

Are there suitable techniques to measure neutron
exposures?

Are there suitable techniques to measure photon
energies of creater than 3 Mev and less than BO kev?

Is there a system as backup or are there alternate
offsite facilities if needed?

Are devices of acceptable gquality and sensitivity

available for short-duration usage by personnel or
visitors to areas requiring dosimetry?

Is there a dedicated exposure records clerk?

Are expusure records kept up to date?

Is information d(ssemiration timely and accurate?

1s there a dedicated exgnsure records system?

Exposure Review

b.

Pre reviewt of exposurc data performed routinelv by
ménagement?

Are exprsure trerds plottec erd reviewed for feedback
ir esxposure control?

Are expnsure discrrpancies revicwed by manacement
{1.e., pocket charter vercue £4In badge or TIDY?
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d. Are exposure rates enc integrated exposures evaluated
against 10 CFR 20 and ALARA as a routine review?

3.1.3 Exposure Limitations

3.1.3.1

3.1.3.2

Administrative

a.

h.

Are there procedures which clearly establish
and convey required actions and acticn
levels? (e.g., administrative exposure
Timits)?

Do procedures clearly reflect the existing
regulations and recognize the ALARA concept?

Are procedures written and disseminated for
use and application by appropriate personnel
regarding posting of various hazardous or
potentially hazardous arees in accordance
with 10 CFR 207

When access controls are employved, are they
aCequate to prevent unnecessary exposure,
inadvertent contamination, or unauthcrized
entry?

Is there a surveillance program co demon-
strate that the external erposure control
program 1s effective?

Is there an effective program employing con-
trol/action levels?

Are well-defined procedures followed to
ensure that all personnel are logged out,
ronitored, and equipment and tool inventories
complete before leaving a worksite?

Are areas accurately identified. posted, and
controllec?

Physical

C.

for alarmed access areas, are periodic tests
performeoc for assurance of operation and
function?

Are remote-operating and remotc-handling
devices available ard maintained?

Are physical barriers for exposure contro)
reviewed on a reqular basie?
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3.1.4 Quality Assurance

g'

Is an active quality assurance element present?

Is it managed and reviewed at an appropriate freguency
and level?

Is onsite calibration of instruments, devices, and
processes a part of or reviewed by the person charged
with quality assurance?

Are calibration functions performed offsite reviewed
by QA?

Is quality assurance extended to the review of
procedures?

Are quality assurance reviews extended into work
recently performed?

Are there suitable feedbark procedures to suitable
levels of management?

3.2 Internal Exposure Controls

3.2.1 Dosimetry Program

C.

Are there sufficient tvpes of biosurveillance tech-
niques and counting facilities to meke a reasoneble
assessment of internal bioburdens of radionuclides?

Fre models or calibration cepabilities availahle to
ensure accuracy and reproducibility of measured
findings?

What biosurveillance capabilities are on site?
Off site?

whole-body counting?

- thyroid counting?

- urinalysis?

- fecal analysis?

- blood activity?

- others?

What radiation types are detectable by each system?

Are sencitivities acdcquate to arsess marimur permiseibhle

concentrationg (Mpe)?
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3.2.2

3.2.3

1.

Dcos equipment have adequate energy or radiation-type
discrimiration capability?

Are procedures adequate to reduce or control against
cross~-contamination of samples or of counting
facilities? ‘

Are dose estimations or dose factor calculations
maintained as a matter of record?

Are records maintained up to date end with suitable
cross-reference?

Exposure Review

b.

C.

d.

e.

Are radiation exposure dose limits for routine and
ron-routine events maintained ALARA?

Are survey and internal exposure data on an individual
adequately compared?

Are incidents of personnel contamization documented
ard followed up with a causal evalvation?

Are the records reviewed for possible exposure
investigation?

Are the investigation records complete and maintained?

Exposure Limitations

3.2.3.1 Adnministrative

a. Are uptake limits cornsidered in the estab-
lishment of administretive and physical
barrier cortrols?

b. Are methods and calculations for results
using uptake limits docurented?

c. Are procedures well defined for determining
need for protective clothing and equipment?

d. When need for respiratory protection is
indicated, what procedures ensure that only
qualified personncl employ respiratory
equipment?

e. Are procedures well defined to control or

prevent cross-contamination of both
facilities and personnel?
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f. Do adequate procedures exist to establish
authorized personnel in a controlled area?

g. Are procedures defined for posting areas
where controlled access, airborne, or other
contamination arc known to exist?

h. Do the procedures clearly specify the need
for exposure review relative to the specifi-
cation of dosimetry and/or barriers?

i.  Are suitable and proper measures taken to
minimize leakage, control local releases, and
clean up contaminated areas in the con-
trolled area?

J. Are tests of engineering controls conducted
at reasonable intervals and documented?

*k. Are there adequate planc for expanding the
respiratory protection program in the event
of an accident (e.g., expanded supply of
respirators, provisions for expanded decon
facilities, provisions for promptly
refilling air bottles)?

3.2.3.2 Physical
3.2.3.2.1 Protective Clothing and Equipment

A. Respiratory Protection Program

1. Program €stablishment

a. Poiicy Stetenent

° Is there a written
policy statement on
respiratory usage {ssued
from 2 high management
level (beyond station
management)?

° Does the policy €iscuss
the program objectives?

° Dces the policy discuss
the application of engi-
neering controls (i.e.,
containment, ventilation)?

b Are topics such as

routine, non-routine,
emerarncy situations
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‘b‘

addressed? Are work
periods discussed?

Responsible Person Assigned

°

Is the responsibility
for the proaram
assigned to a respon-
sible indiviaual?

Does that person have
the ability, training,
and experience to do
the following?

- Evaluate total
hazard?

- Recormend engi-
neering controls?

- Specify appro-
priate respiratory
protection?

- forbid use of
equipmenrt when
conditions warrant?

Procedures and Standards

©

Are written procedures
prepared for descrip-
tions of equipment;
issuance, maintenance,
selection, use, return
of equipment; and train-
ing and cualification

of personnel?

Are air-sampling ard
bioassay procedures
included or referenced?

Evaluation of Program

tffectiveness

©

Are sufriciert records
maintained to evalvaile
program effectivencss?

Is there a system to
feed back informption
on proarar. effectivenree?



.3

Are attributes such as
corfort, visibility,
ability to communicate,
ability to perform
t2sks, confidence, and
wearer acceptance
evaluated?

is there an adequate
method to correlate
air-sampling recults
and pipassay results?

Are positive indications
of exposure while wearing
equipment immediately
investinated?

Selection of Approved or

Accepted tquipmoent

4

Is only NIQSH-approved
equipment used?

Is tre filter eouiprient
certified for protection
against radionuclices,
radon daughters?

Are there provisions
for using only the
particular types of
equipment specified
bv the certification
{such as hos+ types,
r1ttings, regulator
types, etc.)?

1s there 2 provision
against the use of
sorbent cartridges

or canisters for
protection against radio-
active gases or vapnrs?

Wearer Requirements and
Dindtatiors

o

Are vicual and com-
munication problems
cffectively handled?

Are hreathing resistence
and air supplv adeauate?



-

Are there provisions to
ensure proper fit of the
equipment?

° Are there provisions to
prohibit facial hair
that may interfere
with the seal; for
facial abnormalities?

° Are there provisions
for routine medical
evaluation of all
potential users of the
equipment to inclure a
medical approval torm?

° Are the medical provi-
sions implemented by
a certified medical
practitioner?

° Is there adequate
guidance given tc the
medical practitioner
sufficient to adequately
evaluate wearer's ability
to use the egquipment?

Hazards Evaluations

a.

Are there provisions to ensure
that oxygen-deficient condi-
tions are recognized and
effectively controlled?

Are there provisions for
recognizing and effectively
controlling toxic and
nuisance atmosphere.?

Are there provisions that
relate the MPC to the mode

of exposure (i.e , sub-
mersion dose due to argon,
kryptun, xenon, and tritium)?

Are there provisions to
ensure that the arr concen-
tratien does not exceed the
multiple of the protection
factors aftorded by the
equipment?



A-37

3.

*e, During emeraency conditions,
is there a capability for
{311-no self-contained
breathing devices, and
vwould this equipment be
ucable under conditions in
which the internal areas of
the pl.nt have high airborne/
¢irect levels of radiation?

Engineering Controls

a. Desiaorated Ventilation System

¢ Are air flows from low
to high airborne radio-
activity areas?

°© Are hood face velocities
adequate?

‘ Are temporary ventile-
tion systems used wherg
precticable?

b. Containments

Are containment systems

(gloveboxes, hoods, terts,

etc.) vced where practicable?
€. HAlern Systems

Are alerm systems emploved at
strategic locatiors?

Training and (ual:ificaticns

a. Cualyficaticn of Trairing
Personne ]

Do instructors have trairing
and expericnce In the appli-
cetron of respiratory pro-
tectior Covices?

b, Contents of the Training Prograr

4

Me there proviziont in
the trayming prograr f(r
fretructirg both the
wirhker and his quprrvispr’



° Is there a retraining
prov-sion?

e Are the tollowing
elements covered?

c. Drills

airborne
centaminants?

construction,
operetion and
limitation of
the device?

engineering cor-
trols; why
respirators are
used?

procedures?

fittirg?

use and raintenance”

applicaticns of car-
tridges and canisters?

emercency actions
in the event of
malfunctier®

radiaticr and con-
tarination hazarces”?

classroom and €1eld
training?

speciel traimino as
necded?

ute during ermcrgencies”

Are there provisions for sirw-
lated use of cqumiprent?

¢.  Respiratory Equiprwrt Fitting

e

Are there cualitative

and cuantitative testing
requirernnty?
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° Are simulated work cond-
1tions used during the
{it test?

° Are the instruments
adequate?

° Do operating personnel
have adequate profi-
ciency with the test
equipment?

e. Wearer Qualification

Is there a system that
certifies that the wearer
is trained, experienced,
and qualified on the
equipment he uses?

5. Maintenance Program

a. Inspection, Testing and
Pepair

° Is there a periodic
equiprnent testing
and inspection pro-
gram impiemented?

° Lre records kept?

Are air and oxygen
cylinders inspected
mrthly to ascer-
tain charces?

Is equiprent (regulators,
warning devices, etc.) tested
periodically?

° Is repair accomplished by
qualified, trained personnei?

‘ Are replacement parts certi-
fied for the eoutpment
repaired?

° Are there provisiore for

verifyine that new equipment
is acceptable?
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q.

Storage

° Is equipmert stored sco as to
prevent demage by adjacent
equipment?

N Are there prcvisions to con-
sider heat, cold, sunlight,
moisture, etc. in the
storage of equipment?

Inventory and Control

Is there an inventory system in
effect to account for the stock
level of all equipment?

Issuance of Respirators

Are thore procedures developed and
implemented for issuance and
return of equipment?

Contamination Survey/
Decontamination

e Are there provisions for
surveyinc equipment
prior to cleaning and
disinfecting?

° Are there radiolcegical
limits established for
reuse of equipment?

¢ Are there provisions
for decontamination
of equipment?

(leaning and Disinfection

¢ Are accepted cleaning
prrncedures used?

¢ l1s adequate care taken
not to damace equipment?

Mainierance of Air or Cxygen

Supplies

Are adequate procecures
provided?




w

Are fittings and com-
ponents standardized
to prevent inadvertent
introduction of other
gases?

Are compressed gas
cylinders labeled.

Are specially designed
breathing air com-
pressors used?

Are compressors
adequately monitored
for CO, o011 vapors.

and other contamineats?

Is air quality routirely
cetermined to be at
least Grade D o~

better?

6. Cualitv Assurance

a.

Surveillance Program

2.3.1 Scope
3.3.1.1 Procedures and Basis

Are there Cuality Assurance
Procedures fcr qualifying
results of internal dosimetry
assessments?

fre the calibration frecuen-
cies and CA reviews appro-
priate for the usaqe factor
ot each dosimetry system or
dose as<essment technique?

a. 1s there a clear definition and basis of the sur-

veillance activities?

b. Are procecdures for performing routine and
periodic surveys and surveirllance well defined”

c. Do the procedures for performance adequately
reflect instrunert selecticn and approved usaae

by back shift monitors?
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d. Do procedures exist for keeping the HP responsible
for an RWP informed cf plant conditions and changes
that might impact on the RWP work scope?

e. If self-monitoring practices are used, are
procedurec adequate?

3.3.1.2 Resporsibility

a. Are there any special surveillance or unusually
complex surveillance tasks performed by an
offsite team or consultant? If so, are they well
described and defined?

b. Are surveillance routines reviewed with regard to
both necessity and frequency consistent with good
health physics practices and regulatory
requirements?

c. Are routine and periodic surveillance data
reviewed by the health physics staff and/or RPH
for overview or possible adc¢itional actions?

3.3.1.3  Types

a. Does the surveillance program include provisions
for radiation, airborne, and ccntamination
surveys?

b. Are the various types consictent with the hazards
and work cerdition as specified ir the procedures
and program besis?

c. Are a1l materials/tools monitored out of a worl
arez and tagged as appropriate”

d. Is there a rout're comprehercive air-sampling
prograr: implemerted?

e. Arc air samples (- culate and qases)
representative o* kers' breathing zone?

f. Are air-sempling dat2 related to ectual racdiation
expcsure and tc bionassav result?
-4 Recores

8. Are surveys and surveillance activitice cdocumented?

b. Are documented surveys clearly written and 4s trace-
ability suitably indicated as to instrument, person
perforring twasurem nt, Yacatiens, date, tine, and
other pertinert conditions?



3.3.2

*e,

Do radiation work permits correctly reflect job and
vork conditions (e.g., Are surveys, routine or special,
adequate for the RWPs)?

Is there timely and adequate feedback of analytical
results to user groups®

Are arrangements adequate to ensure exchange of HP
and operational data during emergencies?

Instrument Suitability and Use

a.

e.

-
-

Is there an adequate complement cf instrumentation for
the performance of the HP surveillarce program to
minimum standards required by the regulations and
Jicense specifications?

Are portable instruments of sufficient number, type,
range, and sensitivity for the scope of routine and
non-routine HP activities?

Are instrumentation, supplies, forms, and support
equipment adequate for the program size and
requirements?

Are calibretions up to date and sunplies replenished
to complerent or remove out-of-date material?

Is various sampling equipment of sufficient number,
sampling range, type (areb air, breathing zone) for
the scope of routine and non-routine HP activities?

Pave operational ctecks been developed and adopted for
field use?

Is there an acequate conplement of ceri-fixed and
fixed (cedicated) instrurentation?

Are thorough HP reviews of need and evaluation for
best location performed before irstallire semi-fixed
instrumentation?

Is semi-fixed ecuipment accorded the same opera-
ticnal check, calibratione, ang mairtenance ac fixed
{dedicated) instrurertation?

Arc inrstrumerts dedicated to aralvsie properly and
adequetely mainteinea?

Are calibration checks and calibration proceduree
adequate?

Are calibratinne traceably to a seonnnized ttardard”



m. Are inoperative irstruments properly merked, storec,
and rcpaired?

*n., Does the licensee pre-positicn emergcrcv supplies and
survey instrumentaticn at specified locaticns or 1n
kits?

0. Were kits and equipment located as specified in the
plan/procedures?

*p. Were inventories of major items or emergency equipnent
. correct (e.g., survey instrunents, protective cear)?

*q. Was the emergency kit equipment operable?

*r. Does equipment to be used for team re-entering the
facility or portions thereof include provisions for
extremity monitoring and detection and measurement
of raciation fields up to 1,000 R/hr?

*s. Is there a capability to detect and measure radioiodine
concentrations in air of at least 5 x 10-8 mCi/cc
urcer field conditions in any kind of weather without
the presence of noble geses and background radiation
decreasina the stated minimum detectable limits?

t. Is there an adequate in-plant capability for detecting
airborne iodine in the presence of noble gases?

*u, Are the numbers and locations of the area monitors
adequate to assess accident conditions? (e.g., could
they be affected by elevated background radiation or
be inaccessible during a serious emercency)?

*v. Are there procedures for usiny area radiation monitor
readings urder accident conditicns? Are they located
where workers may need to be (e.g., emergency
decontaminatior center, sampling areas, ECCS equipment
areas. etc.)?

*w, Are readings from these instruments readily available
te those in the emergency crganization whe would use
the information to assess the accident?

*x, Are these methods adecuzte?

*3.3.¢ Qffsite Emergency Radiological Surveys

*a, Are the methods and equipment tou he used to perform
emergency offsite radiological su.veys and pre-planncd
survey points or route; specified?

*h, I1s there a meane for team merbers to record:
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*2.3.7

*3.3.8

'303.9

*c.

- the date and time of each survey?
- the location of each survey?

*.  the name(s) of the individual(s) who performed
the survey?

*.  the instrument used, by type and serial number?

- the mode in which the instrument was used, i.e.,
window open or window closed?

*.  the duration of the meter reading?
*- air sampler flow rates?

*.  background radiation levels at the time of air
sample counting?

*-  sample count time?

1s each environmental sample collected uniquely
labeled for later identification?

Is the means specified by which collected data to
include the oricinal data sheets, are prcvided to the
organizational element responsible for emergency
assessment functions?

Onsite (Qut-of-Plant) Emergency Radiolcgical Surveys (3.3)

The same as described in "b" above.

In-Plant Emergency Radiological Surveys

The same as described in "b" above.

Emergency Fersonrel Monitoring and Decontanination

*a.

*b.

*c.

Do procedures provide for monitoring all individuals
leaving restricted areas or other areas known or
suspected to be contaminated?

Are the contamination levels that require decontami-
naticn actions specified to include or reference
decontamination procedures for various levels and
types of contamination including skin contamination
with racioiodine?

Are action levels specified that will require further
assessment to include designation of the elemsnts of

the emcrgency organization responsible for performing
the followup ascesement?

A-4%



*3.3.10 Radiation Protection During Emergencies

*a,

*b.

Do radiation protection procedures clearly reflect
their applicability during emergencies?

Are the following areas included:

*-  personnel dosimetry?

*-  exposure records?

*-  positive access cortrols?

*- instructions to rmergency workers {(licensee as
well as contractor or other persons/agencies
augmenting the onsite emergency nrganization)
regarding radinlogical conditions?

*-.  dose assessment?

*~  provisions for preventing re-exposure of indi-
viduals or limiting further exposure?

4.0 RADIOACTIVE-WASTE-MANAGEMENT SYSTEM

4.1

4.2

Program Responsibility

a. Is the responsibility for radiocactive waste management assigned?

b. Is the responsibility assigned at a sufficiently high level?

c. Is there proper attention, review, and management oversight?

Maste Processing Systems

4.2.1 General

Is there verification that each system meets design
objectives (e.c., FSAR, Appendix I, and Reoulatory
Guide 1.143)?

Are standby or alternate processing systems available?

Are the standby systems properly maintained ard
operable?

i
Do process systems opcrate within experienced/expected
c¢econtamination factors, radionuc!ide concentrations,
and equipment specifications?

Arc the above factors verifieo on a periodic bacic?
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4.2.2

g‘

If there have been any changes or additions to the
waste system, what considerations went into the 10 CFR
50.59 safety evaluation?

Are 10 CFR 50.59 evaluations documented?

Liquid and Gaseous

a.

b.

C.

d.

Are checks, tests, and laboratory analysis performed on
HEPA filters and charcoal adsorber systems?

Are checks, tests, and 1aboratory analysis performed on
installed air-cleanino systems not specifically listed
in the Technical Specifications?

Are plant operations/maintenance reviewed and con-
ducted so as to minimize waste sources and effluent
releases?

Have any additions to the waste systems (i.e., new
storage capacity, portable treatment systems, etc.)
been designed and evaluated with current criteria
documents (Standard Review Plan Sections 11 and 15 and
Regulatory Guide 1.143)"

Are there specific waste-handling capabilities such as
processing of contaminated oil, organics, and decon-
tamination solutions?

Do procedures exist for moving and discharging
1iquid and gaseous effluents?

Do the procedures address: release rates, alarm
set-points, laboratory analysis results, compliance
with Technical Specification (TS) limits, total
activity release, totel volume released, valve
line-up, and appropriate review and approvals?

Do procedures specify types of samples to be
collected, the analysis performed on each sample, and
appropriate sampling and analysis schedules?

Are the sample collection mecdia and the delivery
systems adequate regarding constant gaseous monitors?

Are the sample collection points: easily accessible,
properly shielded, and properly ventilated?

Are the <amples representative?

Are the VMquid anc gecenuc cample collection systems
oscequate for obtaining routine grab samples?



q.

When the plant is operat.ng, are remote systems used
to collect containment and drywell samples?

Are 211 potential radioactive effluent release
pathways menitored and/or sampled?

Is the ligurd and gascous radwaste equipment
acdequately maintained and operated?

Are plant operations such that liquid and gaseous
releases are minimized to as to satisfy ALARA
recommendations?

Is there adequate storace available for safely holding
and monitoring liquid and gaseous materials?

4.2.3 Solid Waste Processing Disposition

Do processed waste packages conform to DOT regulations
for shipment?

What steps have been taken to comply with new burial
site requirenents?

Have there been changes or additions to solid-waste-
processing facilities and what safety evaluations were
completed prior to these changes (i.e., 10 CFR 50.59,
SRP Sections 11 and 15, Requlatory Guide 1.143)?

Does @ volume-reduction program exist at the facility?
1f so, has 1t been effective?

Is there a QA program for packaging and transportation
of solid waste that meets 10 CFR 71 criteria?

Is the radwaste equipment properly maintained and
operated?

Is solid waste processed, packaged, and shipped in &
timely manner so as to avoid the unnecessary build-up
of on-site waste materials?

1f mobile solidification units are utilized, have 10
CFR 50.59 safety evaluations been perfoised?

What on-site storage/storing exists and what previsions
have been made for safety, occupation “ute control, and
eventual disposition?

4.3 Effluent/Process Instrumentation

8. Are the monitors of sufficient quality and do they have operating
characterictics to adequately measurc the type of radiatior ard
Yevels involved?
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4.3

‘iu

Is there «r e<tabliched, routine calibration progrem for all
instrurcr *ation?

Are ‘hev2 written proced v fur each type of calibration?
Are calibrations adequate for the need?

Is there a OA prooram for packaging anrc transpcrting solid
waste that meets 10 CFP 71 criteria?

Is the radweste equipment properly maintainec and operated?

Is sol1d waste processed, packaged, and shipped in a timely
manner so as to avord the unnecessary build-up of on-site waste
materials?

If mobile solidification units are utilized, have 10 CFR 50.59
safety evaluations been performed?

What on-site storage/storing exists and what provisions have been
mede for safety, occupation dose contro!, and evertual dispesitior

Are the monitcrs of sufficient quality and do they have operating
characteristics to adequately measure the tvpe of radiation and

Is there an e<tablished, routine calibration prograr for all

Are there writter procedures for each tvpe of calibration?

Are the installed monitors adeouate to acddress normal and

Are opereb 11ty crecks perforred routinely on all monitors?  Are

Were «<etpeints on the moniters properly noted?

Arc alarr cyctens ard process-monfitoring control points installed

Fre the 1ot ard locations of process monitors adequate to

Effluent/Process Instrumentation
a.
levels involved?
bl
instrurentetior?
CQ
d. Are calibrations adequate for the rced?
e'
anticipated occurrent. s?
f. Are the moritors properly maintainec?
9.
they adeqguate
h.
i,
and oprratle”
*\'
avepce aviydert corditions?
'y'

Ari tnire proredures fer using procete radiation monitor reecings
under ocorvgint CongItIens?
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*1. Are readings from these monitors readily available tc those in
the emergency organizetion who would need the information?

*m.  Does the licensee have interim methods (e.g., use of portable
instrumentation or calculational methods) for estimating high-
level releases?

5.0 ALARA PROGRAM

5.1

5.2

Program Establishment

a. Is there a written management policy or commitment to ALARA?

b. Are there written administrative procedures to implement the
ALARA policy?

¢. Do facility equipment and design features incorporate ALARA
concerns?

d. Are the responsibility and authority assigned to an individual
in upper management?

e. Does the RPM have respnnsibilities to the ALAPA program as
described in Regulatory Guide 8.87

Facility/Equipment Design Features

a. Is there ar adequate system established to avoid unnecessary or
inadvertent personnel exposures as described in Regulatory
Guide B8.8?

b. Is shielding/geometry designed:

- for servicing equipment?

- to provide distance when possible?

- to reduce streaming?

- to provide easy access to equipment and rapid removal?
¢. Arve reach rods utilized?

d. Are remote readouts utilizecd?

€. Are ventilation sveterc adeguats”

-

f. Ars flowm ratet atrr.oats
6. 1¢ surfere contaryy "o oo tre et adeguete

' ct e rurtion aof (rad adiGe 0y sty 60 by (he sty

L BT g
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1. Are decontamination methods effective?

5.3 Integration With Racdiation Protection Frogram

a. Is there adequate preparation and planning incorporated in
work activities?

b. Are health physicists involved in the planning of work
activities?

c. Is clearup of leakage/spillage and material which is contami-
nated given thorough decon treatment to reduce further spread of
contamination?

d. Are formal/informal post-cperational briefings held?

e. Is the informatior vsed to i1ncrease Job performance 1n regard to
ALARA?

6.0 HEALTH PHYSICS FACTLTTIES AND EQUIPMENT

6.1 Facilities

€.1.1 Radiaticr Protecticrn

a. Are surtable areas evailable at appropriete locations
for:

- counting roon?

- calibratier”

- personnel decontamirating?
- access contrel?

- offices?

- equipment decurtarretion?
- instrument steraoc”

- esternal dosiew try?

- irternal dosirgtiy®

- respivatery profection o fittang/tentir e’
ticanipe?

- troveare faryiitee o’
- CERTIBIN AT frur ot A

- !(ﬂ\" "7-.



6.1.2

b. Do the design features acknowledge the need to practice
ALARA philosephy?

c¢. Does the facility maintain adequate change reoms,
equipned with sufficient lockers and reasonably close
to decontaminating area and contrel points”

d. Does the Vicensee have an adecuate personnel-decon-
tarinating area, (e.g., sole-use arez with dedicated
showers, besins, and instelled “frisker" equipment)?

€. Does the licensee have provisiore for offsite decon-
amninatior of persorrel?

f. Do adequr.e ca'ibraticn facilities exist for the
portable equipment?

c. Is the medical facility adeauately equippcc to handle
cortamirated workers?

Chemistry

a. Do the physical facilities for the chemistry functions
meet the design criteria?

b. Are the facilities adequate fur the presert scope of
cperations?

c. Are suiteble areas aveilable at appropriate lccations
for:

- analysis?
- sampling storage?

¢. Are sarpling areas availeble for safe and efficient
collection of:

- rrimary coolant?

- airborre efflusrt?

- containment atmosphere?
- secondary syctems?

¢. (an grab samples be taken 0¢ rortainment atmosphere?

f. Are the sampling Yinee adequntely ahielded?

o,  Does the 1ycenser have and maintain an adequate

cherictry Yoboratery, (e ., fume honde, hot draine,
th,elding, lpcatyon, et(.)?
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6.2 Protective Equipment

6.2.1

6.2.2

£.7.5

Respiratory Protection Devices

a.

*b'

*c.

Are the quantities and types adequate for normal
operations? For anticipated abnormal operations?

Have actions been planned for rapid procurement of
extra supplies in the event of an emergency?

Pave actions been planned for expanded decontamination
and repair services in the event of an emergency?

Anti-Contamination Clothing

a.

b.

C.

Are the guantities and types acequate for ncrmal
operations? For anticipated abnormal operatiors?

Is special clothing, such as dispcsable paper and
plastic suits, available?

Are cortamination 1imits established for reusable
clothing?

Temporary Shielding

a.

b‘

C.

Are various tvpes of temporarv lead shielding (e.qg..
bricks, blankets, lead shot, sheets) available?

Are the supplies readily available and are the health
physicists knowledgeable o the tvpes and ~ethod of
procuremrent?

Arc the contarinated suppiies controlled adequately?

Corntainment Materials

3.

Are adcguate supplirs of containment materials, (e.o.,
teavy-aauge plastic sheetirg, plastic windows,
non-sk1d floor coverings) maintained?

Have the materials been eveluated for compatibiiity
with)the plant systens (e.g.. chloride centent,
€tc.)?

Are there specific drctrurtiors available feor the con-
struttion of contatnment c*ructures?

Perteble Ventilation Systems

a.

b,

Are portadble vertilation systenms available for u<e?

Are the portable sycters adeauatoly f1itered”



6.2.6

c. Are the contaminated systems properly controlled?
Communications

a. Are temporary communications systems available?

b. Are the systems used to minimize the number of persons

required 1n highly contaminsted areas (e.g., Steam
generator repatr work, etc.)?

7.0 MANAGEMENT OVEPSIGHT

7.1 VPManagement Adequacy

7.1.1

7.1.7

Planning

a. Pre plans completed before being implemented?

b. Does planning consider radiation protection aspects?

c. Are objectives to be accomplished clearly stated?

d. 15 forecasting used in the planning process?

e. Are the forecasts based on realistic assumptions?

f. Are the resources needed to iuplement pians clearly
defined?

g. Are policies outlined and procedures and guidelines
established as part of the planning process?

h. Are milestones and check points established?

i. Do plars include time phasing of raciation protection
aspecte?

J. Are plans adequately explaired to and understood bty
thc people respcnsitle for implementing them?

k. Is worker input included in the plenning process?

1. Have provisions been made for modification of plans
once implementation begins?

Organizing

2. Te workload adequately planned?

n.  Are nrioritiec set?

C. Is the method for setting prioritiec adeauete?
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7.1.3

7.1.4

7.1.5

d. Is the organization production oriented, functionally
oriented, or both?

e. What 1s the span of control at the first-line super-
vision level? Second, etc.?

Lirecting

Are there policy statements and/or quidance documerts
iscued for plans and proarams to the individuals
having responsibility for program implemertation?

Coordinating

a. Do various departments and managers coordinate their
activities with the radration protectiyon orgamization
and vice versa?

b, Does the site raracement ccerdinate with non-site
personnel 1including ce, .ractors?

Cortrolling

8. Pre standords of perfornance established, docunented,
and comnunicated to those responsible for meetino the
standards?

b. Are individual, croup, and site perforrmance regarding
implementation of the reciation protection aspects of
plans and prnorams evaluated n corparison with
ctandards?

¢. Is subctandard performance prerptly corrected?

d. Is the corrective actior edequate te crsure long-terr
resolution rather than symotorztic relief:

e. ls the controlling functior performed eon 2 routine
basis?

f. 1Is there a formal audit proeror’

g. Are there self-audits and independert audits?
h. Is there adequate fcllowup on audit findings?
i. 1s therc acequate crertrol of cortracted <oy o

o Is there cdequate dyvact crrtart anc oves UL
vt1of4?
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7.2 Manager Effectiveness

7.7.1

7.2.2

7.2.3

Establishing Goal

a. Are relevent ,rogram geals established?
b. Are these ccals:
- stated in measurable terms?
- attainable by the individual or group to whom
they pertain?
- accepted by the individuals or group responsible
for attaining them?

c. Are goals short and long term in nature?

d. Are the goals consistent with other goals which are
related?

Motivating

a. Are workers aware of what is expected of then, (e.g.,
standards of performance)?

b. Do workers participate in the planning and decision-
making process?

c. Are workers provided with incertives or recognition
for meeting program goals or meeting standards of
performance?

d. Is below-standard performance correctec?

e. Do workers anc managers appear well motivated?

Communicating

Are channels of communication cleariy cefined”

Are the channels respected?

Are mcthods of communication clearly defined (routine
as well as non-routine) {(e.q.. staff meetings, opan
door, etc.)?

Is it easy or cdifficult te communicate?

[s information effectively disseminated to the WP
staff?

I+ the HP staff riace aware of plant status, planned
maintenance, HP problem arcar, environmertal reporte,
Bolletine, Circulers, ¢tc.?

A-5€



7.2.4

J.

Is pertinent operational information conveyed to the
HP group?

Is pertinent HP information conveyed to other plant
groups?

Is there timely and appropriate HP input for planned
maintenance?

Are arrancements adequate to ersure exchange of HP and
operational data during emergencies?

Maintaining Cooperation

a. What is the manager's attitude regarding:
- the company?
- his position?
- his program?
- his performance?
- his workers?

b. Does the manager foster anc encourage comrunication?

c. Dces the manager atterpt to broaden his statf's
uncderstanding of 1ts missicr? How?

d. Do all menagers have a unity of airms in relation to
the radiation protecticn program?

e. Doecs the manager promptly arc adequately communicate
preblems and complete staff work?

Innovating

2. Is there an expressior of a desire for constructive
change?

b. Is the ménager able to overcome resistarce to change
(his own and his staff's)?

¢. Is there a suggestion proaram or other means to com-

municate irnovating icdeas?

Lecision Makirg

a,

b.

Are decisions pade in a aroup or indivicue) manner®

1¢ tining adequate”
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¢c. Are decisions clearly and promptly announced?

d. Are decisions made based on a selection of alter-
natives or are decisions made based on the first
"alternative"?

e. Does the manager make (permit) decisions?

7.2.7 Developing Subordinates' Potential

a. Does the manager have a program for developing his
people in the area?

b. Does he coach, suggest special reading, or assign
special tasks related to the fieid?

¢. Is there a personnel appraisal program?

d. Are radiation protection instructors, managers, and
~upervisors encouraged and/or provided with the
opportunity to upgrade their skills?

e. Are individuals provided the opportunity to partici-
pate in professional meetings and "short courses"?

f. Are individuals encouraged to seek certificatic where
such certification is available?

8.0 GENERAL PROCEDURES DEVELOPMENT

8.1 Format and Amendment Process

a. Is procedure format as described by ANSI N18 77
b. Is the amendment process implemented in accordance with TS 6.8?

8.2 Job Safety Analysis

a. Is there an established priority in which jobs are to be analyzed?
b. Is the job safety analysis (JSA) method adequate?

- 1s a group discussion method used? or

- Is a direct observation method used?
¢ Is the job broken down into elements or individual steps?

d. Are all of the contact possibilities (conditions in which
personnel exposure could occur) {dentified?

e. Are the contact possibilities adequately reduced or eliminated

by such things as engineering controls, ventilation, contarn-
ment, protective clothing, etc.?

A-58



8.3 Procedural Requirements Established

6.4

£.5

a.

Do the procedures for each task meet selection and training
criteria and the applicable operating criteria? Are the pro-
cedures responsive to supervisory problems?

Do engineers and designers recognize their limitations in
writing procedures for operating personnel, anc of the reed for
selection and training criteria for uperators, and of super-
visory problems?

Are there sufficiert check peints in written procedures to ensure
that steps are heing done correctly?

Are procedures revised, as necessary, to acgree with charces in
plant or equipment?

Does the writing style of the procedures give consideration to
variations ir reading skills and intelligence of intended users?
Are procedures sufficiently scoped and detailed to adeauately
cover ail steps of a task?

Do procedures oive users clear instructions for all anticipated
emergency conditicns? Are instructicns easy to follow in the
stress of an emergency?

Pre dynamic ena static wérrings used when appropriate? Are they
lccated at point of operation as well as in procedures? Is
their meaning unambigucus?

Are procedures written in such a way as teo ersure *that the step
1s in an order-of-logic sequerce?

fre lockouts end procedures used where hazardous situationc are
enceuniered or created?

Do the procedures adequately ceonvey their intendec message” 1f
procequrcs call for coordiration betweer users and other indi-
vidiuals, are these interfaces clear?

is the process of accorplishine the OSA precran adequetelv
cefined and staffed? 1s work level erplovee participation
requested in preparing JSAs?

Vieoler Particapation

Is consideration of empluyer-developed suagest ,ors and inpute
adequate’ ,

Ferdbech Systen

Ts inferration on deficient procedures fodd btk 1o the precedury
writers and responcthle ranagomernt?
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8.6 Verify by Field Test

Are procedures valiceted with applicable criteria anc tested for
correctness urder "dry run" operating cconditions?
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ATTACHMENT: FUNCTIONS OF MANAGEMENT AND THE MANAGER

Menagement 1s the process of getting things done through the efforts of others.
hanagers are people who make the management process work. Management (the
collective group of managers) has five functions it must perform and each manacer,
hes seven furctions. The following discussion of these functions is provided to
--8551s8t in the application of the management oversight tree.and questigps to the
sub-elements of the health physics appraisal.

FUNCTIONS OF MANAGEMLNT

e X

Rlarring is the cevelopment of a method or scheme of action to carry out a
purpose. It provides an orderly trarsition from cne situafion to another. It
recognizes where the oraanization is, specifies where it should go, how and
when it should arrive, and the price to be paid,

An integral part of planning is forecastira - taking a reasoned lock into the
future tc corsider the possibilities based on a projection of current activities
and trends. 't is partly eccomplished by experience and is not exact.

A1l levels of utility manacenent should consider and clearlv include radietion
protection aspects in their planning activities.

.n preparirc a plan, for an outage as ar example, an aralysis of the existirg
and ex;ectec radiclogical conditions should be made for the entire cource cf
the cutage plart implemertation. MWill backgrourd radiatior levels rise, will
they peer ana tnen foll off, what areas of the plent will be &ffccted and
when?

Arze the rédinlurrcal asrects of a partsicular plan have heen scoped {analyzed)

the resouvces can be cefin d. The menagement team should outlire pelicies and

r credures to ensure that events occur in accordence vith the plar. Short- and
ermeciete~range goals or check poants sheald be established. With regard
the rediation pro ectsor input to the plan, cose 1imits, ran-rems, cr waste-
rratjoun gocls ailocated to each task and the total plan houle “e estanlished.

‘0t 1 radistion protnctiion program asrects of plans st be civen conzide a-
t1.e and the guels snoule be expliired to the workes,

Final y 27 a tua wnk orocceds, pan. shou'd b modif ed tu accoup* foo un-
€ rececr crrcumetaneos O a brocden.ng of scope.

I v ocahe o prcrars caryld 1aciuce eppropriats sequeacine and milegt

vert  bat e Le v idtiw e tne radsecien pretect On progrem The i zlavinn
BB AN AT AR RN RN LTSN RS M LIRS TR E AP TARSE U RUFSAS TRILL TP S A LR I
Tt e ey A o M R, et A rs gt the crantey Tty ot rYerngaa b
d ot e K g;'g Yoy by Pt Yot 0 L AR TR (O S T
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censiderations are important in plans for reorganization, procedure develop-
ment, training, budgets, work schedulirg, maintenance, procurement, and much
else.

Cften management breakdowns are rooted in an ineffective planning process.
Conseauently, in looking at any radiation protection program, review the
management team's planning process as it relates to the area of concern.

Crganizing

Organization ralates to the establishment of an intentional structure of roles
by which people can know what their tasks and objectives are, how these fit
with those of others, and how much discretion they and others have in making
decisions to accomplish desired results.

Utilities have traditionally been end-result oriented.. ce it is difficult
1o _structure an organization that totally reflects thé Yesult approach,
structures that mix both functional and product results have emerged. Such

an example is the organizaticral structure in which radiation protection or other
"functional" areas are included within the operations area. Such structures
usually exhibit instances of dual command with resulting elements of confusion
ard lack of responsibilities.

An cffshoot effect cf organizational aspects involves misconceptions of the

line and staff authority reiationships. This misunderstandirc can lead to
friction and inefficiency. Confusion with regard to functional authority
relationships can be troublesome. Functional authority exists when one depart-
ment is given authority over other departments not reporting to it. This 1s

the case in which operaticns has authcrity over radiation protection or vice versa.

In organizing personrel resources, the manacement tean should carefully consider
span of control. Managers should be able tc reduce their overloed of less
important daily duties giving themselves time for thocuaht and personal contacts
within their organizations. Spens of control guidelines are not rigid rules
designed to be epplied to all situations, but rather to be used as a diaancstic
tool wher orgeanizatioral weaknesses exist. [he question to be answered 1s "How
many persons should a manaaer or superviscr have reporting to hwm?”

Narrow spans of tortrol produce long lines of commurication, ¢ »cec ° *aa-
tive and morale, cost more, delay decisionc. decrea i opporiur ¢ '
mmprovement, and cause overmanagement. ToC wide « T €ar @kl

manager so that he is unable to arrive at arc (owu )Y «*F v 1cs

too little time to sclect, appraise, ard t¢ ¢t hav © rroavet o ;

1ittle time to plan and check to see thet (lens ¢ = . verd. .- -1 it

result,

Generally, no manager should suprrvie: R KT

vhose work interlocks, 1€, however, 1 A T

interrelated and managerial coordinat: - Co :

1< well supported by his staff or whore tre

cation between the managrr 2nd his sut
of contro! nmay be appropriate,
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At higher levels, a span of cortre? of frer 2-8 subordirates and a span up to
20 pecple at Tower levels arc within range

DMirecting

Directing 1s the function of propo?lwro the o garization tavard accorplishment
of plars and their cbrectives. 7Tro menagerent team must (learly direct, throveh
policy  stutememmmes i mraeecdural ovtlires, that its plans be impTefen
management develaps plans but fa>ls 1o rr vide clear direction regard: ng
implementation, managers 7°nc 1t cifficult to make it a priority and devote
resources to effective wmplerentatior.

Without clear direction, plans can never get to first base.

Coordinating ~iiie: p—— =
:*aminullnlu-w DR

Coordinatimpemmraldyes the process of ensuring that needed regoucsedENES me ,

waf??ial , are available at the right time end in tﬁ"pr-- s nce.

It melds th1ng= together and makes thinge oc. Littie more need be <aid other
than that the management team must coordinate 1tself end 1ts plans.

Controlling

Controlling 15 making sure plans succeed. It is the measuring and correcting
of activities. Effective controilirg 1rpliec rore thar measuring and places
erphasis on effective correction. crrection may require revised planning,
#ddrtional croanizing, better cecrcdirztior or directicr.  As such, the con-
troliing furction closes the loop of the managerent process.

The cortrulling process consists of establ-<hing stardards against which
performance can be measured, measuring pe-fornance, and correcting deviations
from the stardards or plans., Plannine s -re bacys for controllinag, and action
by people witn authority is 1tc e.serce.

FUNCTIONS OF A MPLALEP
A manager has sever cererg! for © o« «*ren to s subordinates:
establishirc goals

maLIvet Ing
. LOMMUT T Cet

IO T o N, B SORY
.

4, nnoveting
5. mammteinIinG crrjere?
€. coveloping ¢ oo o D
" ARCTEYO T
Cthe fe 1 ocfnrrs by example anc Qirection In such a
AL E R v denee and respect of his subordipates,  This
sdergt oy o T aty, viaren, knowledoe, courage, Judoment,
TAlesotatae, o .. Frenuertly, managers mav bhecome too involved
[ £ AT 00 PURCI VTR racr erees, leavairern ransgerent 10 chance,
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Establishing Goals

A goal is an end o be achieved or a purpose to be fulfilled. Establishing
ocals sets specific targets to direct the overall actions of people and con-
tributes cdirectly and vitally te their performance. This contribution will

be good, bad, or indifferent in direct proportion tc how well the manager applies
himself teo this vital and continuing task.

!

The Neec for Fstablishing Goals

A radiation protection staff exists to perform one major task - to limt/
prevent exposures. The staff is composed of individuals, including tue
manager, who accomplish tkis task. If supervisors and technicians are to

meke their best contribution, goals must be set and tne staff must know and
understand the goals. If they do not, or if this knowledge is clouded and con-
fused. they will be working for the sake of working and rot for the sake of
accomplishing anything. Therefore, establishing goals for a radiation pro-
tection staff must receive continuing a*tention.

The Nature of Goals

Here are scme characteristics that goals shculd have:

1. They musi be attainable.

2. They must be stated 1r measurable terms (how ruch, how marv, etc ).

)

They should cortribute te the goals of the companv.

4. They should be stated 1n a way that the individual's contributior can
be directly related tc them.

5. They are shert range ard long range.

6. Short-rance goals should contributc progress tcward accomplishment of
the ultimate (long-range) goal of the organization.

7. The aoals must Se accepted by those responsible for their accomplishment;
in ths case, by every member o the station.

Acceptarce of Goals

There 15 overwhelming evidence that acceptance of a goal by the indivicduais
who must reach them is 2 vital prereguisite to their successful accompiishment,
Time permitting, the managers should do all they can to ensure acceptance of
radiation protection goals by the station staff. Americans believe i1n the
dignity of the individual ana feel a nee¢ to know why they should dc what they
do an¢ why their organization dces what it does. The radiation protectiorn and
operating staffs are no exception. The degree to which theyv know these things
will affect their contributions as members of the station staff in meetirg
radiation protectior goals. Understandirng the purpose of the radiation pro-
tection staff 1s a prerequisit. to acceptance of the radiation protection
staff goals! When a worker understands, he will more 1ikely become comr .tted
to the goals.
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Motivating

Motivation is an artery which runs through 211 of a manager's tasks. The most
successful manager is the one who gets his staff to work with him. To the
successful manager, people are not just "resources.” They are vital, creative
beings with hopes, aspirations, and reeds. The success of a manager is measured

n large part by the extent to which he can tap the potential in each of his
~orkers.

Motivaticn 1s the process of developing (within an indivual or group) the
willing desire to accomplish results, and may be classified as primarv and
seccrdary. Primary motivation has its wellspring within the incividual;
secondary motivation comes from without - from the manager.

Elements of Motivatior

Mmong rany other factors, motivation includes:

1. Apprec ating and 1ntegrating staf and personal needs.

2. Providino the opportumity for workers to participate ir establ-shing goals
and standards of performance. Such participation fosters ecceptance n¢

goals anc stimulates workers through identification of their persong)
irterests with the awms of the staff and company.

)

The marager settinc o personal example of optiumum performance

4. The manager's decisive end fair public recoanrition and rewarding of qocd
performance anc¢ correction of substandard performanrce.

Group Motivation

Educational opportunities, promotiors. and ince) tives help people to be pro-
ductive and encourage self-motivation, but alon=, I‘'ey are not enough. They
will not provide all the motivaticn which people r~d tc be effective. The
manager muct provide the rest by corstructive attitude end behavior. kesults
ere obtained from people 1n six wavs: satisfaction, reward, persuasion, auth-
ority, fear, and force.

In¢ yc¢ual Motivation

Everv individual reacts differently to various things. People are like *te
fractiens, 178, 2/8, 5/8 - besically the same, but 21 different upstairs.

Wher dealing with subcrdirates, the manager should recognize that their emcticns
arc facts' Needs which effect them must be censidered ir hi< relaticns with
them. The 1ulfillment of their needs, not his, is what motivates them. Monry,
‘or example. 1¢ only one motivatirg factor.

hnother principle te be considered is that needs and wants are arranged 1n

a hierarchy of wmportance. As soon as needs on a lower level are fulfilled,
thuse on a8 higher level emerge and demand satisfaction. This hierarchy 1s
arranged n a pyramid of five levels, from basic pbys ological drives at the
bottom to the desirce ‘or self-realization at the2 top.
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A brief word of explanation of each of the five levels of needs is as follows

1. Physiological needs - oxygen, food, water, shelter, rest, etc These
needs dominate so long as they are not filled. Once satisfied, however,
they cease to be important motivating forces.

2. Safety needs - protection from physical and economic dangers, i.e., attack,
war, fire, accidents, criminal assault, old-age risks, etc. Among the
healthy adults of our society, these needs afford a minimal satisfaction
Consequently, their motivating force is a diminished one

3 Socral needs - love, affection, togetherness, belonging, etc  Unlike
physiological and safety needs, social needs are not readily satisfied
n our society They have consequently become a dominant motivating force

4. Esteem needs - personal worth, dignity, achievement, recognition, status,
prestige, reputation, etc. These needs are cbviously 1mportant determin-
ants of behavior They can give satisfaction.

5 Self-realization needs. This is the ultimate in the hierarcy of needs
It entails the fulfiliment of one's highest potential It requires
making maximum use of all one has, becoming everything that one 1s cap-
able of becoming As more people have their lower needs more and more
satisfied, a greater number will work toward fulfilling their self-real:-
zation needs

The Manager's Responsibilaty

The manager must be able to translate each person's needs into a tangible effort
and create a unity of purpose Awareness of the way needs i1nfluence people

will help in all areas In general, appraisal and recognition of performance
are essential It 1s a manage~'s responsibility to make such appraisals and
give the appropriate recognition.

Communicating

Communicating is anything that results in an exchange of information or under-
standing. It creates mutual understanding and is one of the most difficult
and 1mportant areas of a manager's responsibilities The effective manager
will recognize and accept the fact that adequate communication is necessary
Elements of Communication

Communication 15 more than "saying what you mean " It wncludes

1 anticipating the reactions of the recipients,

2 usi1ng language that 1s understood

3 stimulating recipients to want to receive and understand the information
transmitted,

4 encouraging interaction and personal contact,
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5. Dbeing an attentive listener and evidencing a willingness to act on what
is said,

6. realizino the impacts of attitude and behavior cn effectively conveying
intent and motivation.

Without effective communication every element ot the staff is affected; there
can be no cooperative action.

Nethoas ot Coemmunica%tion

Communication may be either.verbal or nonverbal, written or oral. The need for
writien ccmmunication is obvious, but exclusive reliance upon it can retard
perfortance. Oral nessages are frequently more effective because they are
timely and acet mutual understancing.

Forverbal communication is more difficult to understand or to discuss <ince 1t
wnvolves "implications” transmitted through attitude and behavior, 1.e., a

frown, a smile, tone of voice, etc. HMNonverbal communication supperts and
affects the verbal message.

Channels of Communicatior

An adequate communicration system consists of three charnels - down, up, and
across. The down channel is obvious. The up charnel 1s the channel through
which reports 2re made anc through which the workers make ideac. wants, and
needs known to maragement. The across charnel enables workers and managers
to coorcinate their perfornarce with cthers. The across channel enables the
merager to coordinate his staff's activities with other managers If tre
across channel is used well, it w11l reduce parochialism, foster tearwork,
and ensure umified effort,

in every organizatior, there always exists an informal chanrel ~nf comrunica-
tion called the grapevine. The grapevine trantmts speculative and hearsay
information, without relation to a specific line or channel. 1he wise manager,
instead of tryirg to ignore or eliminate it, feeds it with accurate and complete
informetion, thereby putting it to work for him. If left alune and permitted

to breed on false rumors and ha)f-truths, the grapevine can decome a demoral>7-
ing and disruptive influence.

The MNanager's Pesponsibility for Acdequate Communication

It is the manager's responrsibility to keep his prople and his supervicors
informed. It is not enough to make reports and expect that theyv will be

read and understood exactly as visualized in the orginator’'s mind. To be
effective, the manager must realize thet reports alcne will not satisfy
everyore's need for information, just as rcports from workers do not totally
satisfy the manager's need for information about work in prearess. Written
means of communication must be supplemented with direct contact via telephone
calls, neetings, briefings, and conferences. In this way, managers can inforr
as well as be informed.

The type, frequencv, and nature of communications that are necessary to ade-
quately keep evervene informec¢ should be defined. A lack of gquidance regarding
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what s to be communicated anc how and wher it should be communicated must not
be used as an alibi or excuse for failing to keep pecple informed. Ouite
often, fear of being criticized, 2 failure to meet goals, or simple laziness
are the underlving reasons for a failure to communicate.

Innovating

innoveting is doing things cifferently for the purprse of improvement. A1}
variations of the word have a ccnnotation of the new and different; &1) involve
elements of chance.

Importance of Improvement

It 1s unlikely that a manager will ever have enough time to do all he would ke
to do and knows 1< recessary. Therefore, he must constantly evaluate what he
and his staff members do and how to get the job done makirg better use cf time,
ct111 getting the same, or hcpefully better, results. In managing, he should
seek and find new and more economical ways of accomplishing all that he has te¢
do. Irrcvation boils down to ore thing, creetivity. If <omething 1s not

working, or makina one work toc hard, a new and better way of downc it should
be developed.

Maintaining Cooperation

A manager should strive to create an atmosphere in which workers believe that
their individual contributions or efforts are important and worthwhile. It
should be an environment 1n which each worker believes that he 1< 2 member

of anr aggressive and progressive organization and that his manager 1s receptive
to new 1cdeas and to creative thinking. 1In brief, the manager's persoral phil-

osophy of his role, his staff, and his company 1s a hicdden force which w.ll per-
meate the staff and mold 1ts character.

Elements of Maintaining Cooperaticn

This functicr 1s intwmately associeted with motivating, communicating. and
developing a subordinate's potential. It creates and contirually strengtnens
unity of purpose by keeping tke needs of the entire staff and the needs of the
indivicdual wn balance. It includes:

1. fostering unity of aims and freedom of communication,
2. broadening the worker's understanding of the staff and the company,

3. integrating the needs of the staff and the company with the interests and
capabilities ot the staff and the dignity of the individual.

Cooperation With Control

In establishing and maintaining a cooperative staff, the manager should estah-
ish realistic, attainable performance standards. In many cases, some of
these standards are set by regulation or technical specification. A manager
should, however, develop additional standards to apply to his staff. These
standards should not be set arbitrarily, but, whenever appropriate, with the
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workers actively particirating. If the workers participate in establishing
standards of perfcrmance, the standards being set will frequently be higher
than those the manager might develop on his own. Standards should be revised
when appropriate, with the workers participating in the revision. Such revi-

sions, however, should not penalize good performance but should provide for
improved methods and procedures.

Developing a Subordinate’'s Potential

Developing a subordinate's petential is providing him with the opportunity to
improve his capabilities and realize this goal. The whole subject is closely
interwoven with all the other functions of the manager. It is closely aff1-
liatec with motivating, communicating, and maintaining cooperaticn and will
thrive 1n an environment where those furctions are performed properly.

Developing a suborcdinate's potential is basically a training process. Ensuring
that a worker 1s properly trained from the very beginming is critical to his

further development. In helping develop a worker's potentiral, ask the followirc
auescions toc determine what is important,

1. What cdoes the job require that a particular worker dresn’t know or 15 not
able to do?

2 How can he be helped to learn quickly ard easily?
3. How car cne determine if he has learned what has been taught?

Mthough these auestions relate toc teaching a specific skill such as surveying,
they are also useful in aralyzing all workers anc formulating a general plan
for the development o the entire staff.

Techniques for Develop'ng 2 Subordinate's Potential

Coaching - & cooperative attack with the worker on speci®ic problem arees  When

coaching, workers are providea with suggesticrs of alternative ways %o accomplish
the same end.

Special Assiorments - @ worker who prepares a presentatior cr a particular
subject will broacder his knowlecge of the subject.

Developmental Reading - The manager may suggest appropriate stucy or readinc
material, for the worker tc review. It may be helpful to have a library of
pertinent books.

Acaderic Instruction - formal training. This type cf instruction, coupled
with erperience, produces the most rapic development for some individuals.

Workers will develop more rapidly and learn more cffectively under a manager
who practices leedership principles rether than under one who is a driver,
Recognize and be familiar with the characteristics of a sv-called driver,
The following comparison of the driver and the leader is provided for thot
purpose.
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The Driver The Leader

Depends on autherity Deperds on good will

Inspires fear - Inspires enthusiasm

Says “I" ' Savs “we"

Fixes the blame for a breakcown Fixes the breakdown

Kncws how it's aone Shows hew it's done

Makes work drudgery Makes work a contest and
, satisfyine

fecision Making

Decision making is selecting a course of acticn from among alternative courses
to achieve a prescribed goal. Decisions may be made by an individual or by a
group of individuals. 0(ne widely accepted metho¢ of decision making 1s for

a group of indivicduals to be involved. The group studies the impacts of the
alternatives and makes recormendations, in order of desirability, to the
manager. The manager, however, makes the final decision. Having consulted
with the group and kept it informed, the manager will have created an atmos-
phere in whic' an unpopular decisior is more acceptable to everyone.

Timing is an important element of decision making. Occasionally, a marager
may have to make an early decision without complete information. Toc many
decisions are made without complete information, but all desirable informa-
tion will rarely be available in time. If a manager waits ton long, €vents
may overtake him generating 2 greater and more complex problem. His most
difficult decisior may be to decide when to decide. The urgent will always
take priority over the wmportant. Freguently, the manager must decide what is
urgent, what 1s important, and what is routine.

Once 2 decision is made, the manager must be sure it is stated i1n terms that
will be understood. Here, lessons in comrunicating come into play. Good
communication skould speak the language of the listeners, write the language of
the readers, and avoid the haze of ambiguity.

Indecision is infectious and epidemic. Workers properly expect managers to
make positive decisions; they do not expect them to let nature take its course.

One reason for indecision and a lack of desire to make decisions is fear of
conflict. !f a prodblem involves conflict, the tendency is to put off the
decision. To avoid being indecisive, 2 manager should develop as much comfort
with conflict as he can endure.
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Name of Plant

Arkansas
Beaver Valley
Big Rock Point
8rowns Ferry

Brunswick
Calvert Cliffs
Cook

Cooper

Crystal River
Davis-Besse
Dresden

Duane Arnold
Farley
FitzPatrick
Fort Calhoun
Fort St.vVrain
Ginna

Haddam Neck
Hatch

Indian Point 2
Indran Point 3
Kewaunee
LaCrosse
Maine Yankee
Millstone
Monticello
korth Anna
Nine Mile Point
Oconee

Oyster Creek
Palisades
Peact Bottom
Pilgr.m

Point each
Prairme Island
Quad Cities
Rancho Seco
Robinson
St.Lucie

Salem

San Onofre
Surry

Three Mile Is)and
Trojan

Turkey Point
Vermont Yankea2
Yankee Rowe
Zvon

‘Report Nuaber(s)

§
0-313./80-20,

t0-334/81-05

50-155/80-04
- 259/80- 36,
50-296/80-30
50-325/80-45,
0-317/80-09
- 315/80"23 .
0-298/80-07
-302/80~25
0-346/81-11
50-237/80-13,
50-331/80-21
50-348/80-41,
50-333/80-20
50~ 285/80- 16
-267/80-13
-244/80- 16
5D-213/80-12
50-321/80-27,
SD-247/80-02
50-286/80-03
50-305/80-26
50-409/80- 10
50-309/81-01
50-245/80-12,
50-263/80-11
50- 338/80-21,
50-220/80-11
50-269/80-31,
50-287/80-24
50-219/80-17
50-255/80-14
50-277/80-18.
50r293/80-05
so~266/ao-1s
so~282/ao 03,
50;254/30 20,
507 312/80-32
501.261/81-07
50+ 335/80-06
50-272/80-03
50-206/80-17
50-280/80-29,
50-289/80-22
50,344/80-16
504250/80-17
50%271/80~ 14
50429/81-01
50-295/80-05,

50-368/80-20

50-260/80-30,

50-324/80-43

. 50-318/80-07

50-316/80-19

50-249/80-17

50-364/80-52

50-366/80-27

50-336/80-11
50-339/80-22

50-270/80-27,

50-278/80-10

50-301/80-16
50-306/80-09
50-265/80-22

50-281/80-33

50-251/80-15

50-304/80-04

Transmitta) letter

February 23, 1981
December 23, 1981
June 13, 1980

February 25, 2982

April 27, 1981
December 11, 1980
May 26, 1981
September 8, 1980
September 8, 1980
September 2, 1981
September 12, 1980
February 2, 1981
March 13, 1981
January 20, 1982
December 27, 1980
October 8, 1980
June 15, 1981
December 29,
September 12,
August 7, 1980

In preparation
January 13, 1981
March 3, 1981
Octobe- 7, 1981
March 19, 1981
Augu:t 7, 1980
September 15, 1980
March 2, 1981
January 206, 1981

1980
1980

In preparatior
November 28, 1980
April 2, 1981
July 22, 1980
November 14, 1980
August 12, 1980
October 21, 1980
January 16, 1981
June 26, 1981
June 24, 2980
June 12, 1980
August 15, 1980
December 18, 1980
November 26, 2980
October 31, 1980
August 28, 1980
In preparation
December 24, 1981
June 27, 1980
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The accident at Three Mile Island in March 1279 and subseguent investigations
identified, among other items, serious concerns involving several aspects

of the radiation protection program. Significantly, some concerns involved
areas not addressed by regulations or facility technical specifications.

This in turn led to initiation of a major effort to evaluate the adequacy

and effectiveness of radiation protection programs at all currently operating
nuclear power facilities during calendar year 1980 by the Office of Inspection
and Enforcement (1E), Nuclear Regulatorv Commission.
was termed an apprajsal <ince it was structured to facilitate an integrated

look at the total radiation protection program, delve into matters for which
explicit regulatory requirements did not exist, and emphasized evaluatiun

of capability and performance rather than corpliance with regulations. This
report discusses the results of the 48 appraisais and the anticipated regulatory
actions that may be taken to further address the concerns.

This inspection effort
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