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U.S. Muclear Regulatory Commission
Washington, D.C. 20855
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Dear Sir:

[ have reviewed your draft Regulatorv Guide, "Radiaticn Protecticn
Training for Light-Water-Cooled Nuclear Power Plant Perscnnel,’ and
would like to offer several comments. Since I have had experience in
developing a training program for nealth physics technicians, [ feel
qualified to make these recommendations.

1. Your guide states in the last paragraph on page ! that it
"does not cover training necessary to qualify an individual
as a radiation protection professicnal.” 1 suggest that you
consider such a regulatory guide in the future since guide-
lines for training health physics technicians are badly needed.

mo

The guide recommends specific topics to be included in the
training program, hut it does not give sufficient reference
material to be used in preparing the program. Many useful
texts and reports are available and [ suggest inc’uding 2
comprehensive 1ist of these.

The training program [ proposed “or health 2hysics technicians
includes specific tasks that must be demenstrated on-the-job
called "practical factors.” 1 recommend including the re-
quirement that similar tasks be included with axampies given
in the guide.

(% )

3. Section 3(a) states that the arogram should be fully decumented,
however, the requirements for documentation are not designated
in the guide.

b |

e

5. The coursas outlined in Table 1 4o not include basic radiological
ohysics such as the different tyces of radiation or the units

of dose. Thris material snould De added to make other <oncepts
such as shielding and instrumentation more understandable.
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~o

Secretary of the Commission

§. Section 5 recommends 2 minimum passing grade of 30% for success-
ful completion of the training. I do not reccmmend identifying
a minimum passing grade since the difficulty of exar will vary
significantly among reactor plants.

In general, ! am oleased to see this draft requlatory guide, and [ feel
that it could contridbute significantly o improving overall knowledge of
sersonnel at nuclear facilities in the area of ridiologisal health. En-
closed are two reorints of an article [ orevared for Fec Ch Fhiatios
describing a training program for health shysics technicians. I would be
/ery happy %o <ee a draft guide designed to improve the training ang
qualificaticns of health physics technicians.

I look forward to seeing revisions to this requlatory guide or the final
product.

Sincarely,
Vi .
ptn & Tl tree)
John E. Till, Ph.D.
JET:arc

Enclosures
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UNIFORM APPROACH FOR ON-SITE TRAINING AND
QUALIFICATION OF HEALTH PHYSICS TECHNICIANS*

JOHN E. TILL
Environmentai Sciences Division, Oak Ridge Nationa Lapboratorv. Jak Ridge, TN 37830

{ Received |9 August 1976; accepred 21 Septemper 1570

Abstract—Estimates have shown that n the ' S. approx. “5% of the heaith physics
technicians recsived their training through courses offered by thewr empioyer. The quality
and the sxtent of this traimng vary considerably among nuclear fac.'ties. This paper
descnibes a uniform aporoach for on-site tramming and gqualificanon o heaith phvsics
. techmicians applicable o ail nuclear facuiues. The program consists >f four levels of
gualification: Heaith Phvsics Techmiciar Trainee. Techmician [. Techmaan II and Senior
Technician. The traiming is divided into moduies that are compoesed of formal lectures.
pracucai factors, experiznce, and 3 comprehensive 2xamunaton. (3¢ mimmum tme
required from hinag ot :nexpenenced trainees 0 qualification as Semor Techmicians s
iprrox. 24 months. A qualificauon guide lists 2ach step a tecamic:an must complete in the
taimng program and provides documentanon which faciitates audits by wntermal and
externai groups. Aithough items in the program wouid differ Setween faciiues, the
program provides specific titles for techmicians, based on theiur traiming and cxperience,

which would be applicable throughout the auclear industry

INTRODUCTION

On-siITE training programs for health physics
technicians have not been well documented in
the literature-and therefore no uniform qual-
ification procedure or documentation for
training exists in the nuclear industry today.
Health physics training programs which have
been reported in the literature generally re-
commend curricula that requirs enroilment in
a university or technical school (Le63; St72).
However, most of the health physics techm-
cians who have entered the profession have
had no previous formal heaith physics train-
ing. Estimates show that in the US. 75% of
the heaith physics technicians received their
formal training through courses provided by
their empiover (Ka72).

Because significant vanations exist n tramn-
ing methods which are currently being used
throughout the nuciear industry, the title
“Heaith Physics Tachnician™ s aot readily
idenufie. in intra-industrial applications.

* Publicanon No. 982,
Dmision, ORNL.

* Operated by Umon Carbide Corporation for
the Energy Research and Development Admunisi-
raton.

Eavironmental Sciences
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While there is both the desire and the need
for recognition of the heaith physics techni-
c1an as a2 member of the heaith physics profes-
sion, standardization and documentation of
heaith physics techmcian training have not
been provided.

This paper proposes an efficient and etfec-
tive health physics traiming program applicable
t0 on-site impiementation at ({acilities
throughout the nuclear industry. Additionai
items may be addea to the program to tfulfill
specific needs at each facility. The prop “sed
program provides both standardized levels of
qualification and documentation of the train-
ing that the technician has completed.

An effective traiming program should incor-
porate the foilowing basic elements:

(1) The program should be well defined. list
specific instructions that are 2asiy understood.
and provide a clear objective of the end pro-
duct in terms of demonstrated knowledge and
skills.

2) The program should be divided into
smail steps consisting of formal instruction,
demonstrated skills, and examinatcns, 5o that
the trainee can see reguiar progress along the
jualification path.

3) The program shouid include 1 method
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for spot checks by responsible management t0
veniy the etfectiveness of the training.

(4) The program should provide documen-
tation as a record that the technician did re-
ceive training on a particular topwc at a
specified tume.

{5) The program should incorpora’s incen-
tives and rewards o encourage the ic .hnician
to progress as rapidly as he can.

If any on of these clements s missing or
incomplewciy appiied, the effectiveness of the
training program wiil be significantly reduced.

The remainder of this arucie Jescrives a
health physics techmician ‘raining program
that incorporates the Fusic elements discussed
above and which couid be readily adopted as a
guide for establishing uniform, documented
technician training througnout the auclear in-
dustry. The importance of industry-wide ac-
ceptance of such a standardized training
technique is also addressed.

METHODS AND MATERIALS

In this training program, heaith physics
technicians are divided into the following four
categones based on the leve! of qualification
that they have achieved: Techmician Trainee,
Technician [. Technician [l and Senior Tech-
nician. Trainees advance from one level of
qualification to the next upon successful com-
pletion of a training module. Each moduie
consists of formal instruction demonstrated
skills or practical factors, examinations, and
experience. The modules are illustrated in Fig.

New emplovees who are to become heaith
physics technicians are given a basic ornenta-

i

A UNIFORM APPROACH FOR ON-SITE TRAINING OF TECHNICIANS

tion course in radiation health and satety. The
purpose of this course is to orient the zmp-
lovee in emergencv procedures and radiation
protection 50 that he can safely enter the
facility and continue his tra:ning. This Ptasic
onentation course qualifies the employee tc
enter radiation areas and contamination zones
~ithout being accompanied by 1 qualified
heaith physics technician.

New emplovess designated ‘or further
health physics traiming but without pnor
health physics experience are given the title
Health Physics Technician Trainee and begin
raimng with the Techmecian [ module im-
mediately after he completes the basic orien-
ration course. Employees who have had pnor
experience may, after their training and ex-
perience have been evaluated, be piaced tn an
appropnate mgher level of qualification.

Each module inciudes a senies of lectures.
Lectures that present practical aspects of
health physics are given on the job while those
discussing the theorv of radiation and radia-
tion protection are more formally presented in
a classroom. Although specific lectures may
vary from one nuclear facility -0 another, lec-
tures which this author considers basic for
rraining health physics technicians at reactors,
fuel reprocessing plants, laboratories engaged
in nuciear research, and other large scale nuc-
lear facilities are listed in Table . The length
of ume (in hours) that is recommended for
each lecture is also indicated in Tabie 1.

Written material given to the technician to
suppiement each lecture consists of the text of
the lecture, sample probiems, and review
questions. This material is specificaily tailored
for on-site training and focuses on practical
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aspects of heaith physics related to the par-
ticular nuclear facility administening the prog-
ram. Several training manuais have heen pub-
lished (Mo72; Si70; St66! and are available
for de eloping the nformation discussed in
the lectures and the written matenal given to
technicians in training.

Lectures which must 52 repeated frequently
and whirh deal with the theory of radiation
and radiation protection are shown on vid-
eotape. Videotaped lectures cover such sub-
jects as routine administrative procedures,
radiation detection theory, mathemaucs, and
atomic and nuclear physics. The use of vid-
eotape requires less ume f{or instructors (0
prepare and formaily present ciassroom lec-
tures and provides an ongoing and consistent
traiming program which can best accommodate
emplioyee turmover.

In addinon to more efficient use of instruc-
uonal nme and program fexibuity. the vic-
eotape method aiso afforcs the trainee several
advantages. He can obtain the wrnitten text of
the lecture ind review the videotape without
the necessity of an mnstructo *'s presence. How-
ever, qualified nstructors 1. ¢ ajwayvs available
to answer questions and 2xplain more difficult

maierial. Lessons are divided into 3-10 min
segments which trainees can view during nor-
mal working hours. Material may be studied
as long as the technician feels nec.ssary be-
fore he takes a written examination. This fex-
ibility affords opumal use of the work {orce
and encourages progress based on individual
ability.

Proficiency in practical factors—those im-
portant rcutine Juuies that the technician s
expected to perform without supervision after
he has been qualified—must be demonstrated
in the presence of a technician having a higher
level of qualification. Pracucal factors are a
significant element in the training program
becauce the technician must ilustrate that he
can apply skills that he has learned in the
lectures t0 routine duties :n the plant. They
are also 1 mechanism whersby the smplover
:an evaluate the performance and conficence
of a technician on the job before the techni-
cian s gwven responsibility and authonty.
Practical factors shouid ne specific and shouid
identify e2ach task that is considered 0 be
important in the routine dunes of the techm-
cian.

A minmimum > S months (or
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appropriate) on-the-job experience is required
before the technician is eligibie for promouon
to the next qualification level. A comprehen-
sive examination s given when the techmcian
nas completed the icrmal instruction, practical
factors, and experience. This comprehensive
¢xamination is composed of a written section
reviewing ail aspects of the turmal instruct.on,
and an oral section reviewing the practical
factors. Upon completion of these require-
ments, the technician is promoted to the hext
higher level of qualification. The Techmcian
II module and the Senior Technician module
consist of the same types of training as the
Technician | module; however, the matenal is
progressively more advanced and the practicai
factors retlect greater responsibility.

As stated in the Introduction. an erfective
traiming program must provide specific in-
siructions that are divided into discrete ele-
ments that can be accomplished on a daily
basis. To do this. a qualification guide is given
to each techmictan undergoing tramming. An
abbreviated example of a Technician [ qualifi-
cation guide is shown in Fig. 2. Similar qualifi-
canon guides exist for the Techmician II and
Senior Techmcian levels. Qualification guides
are permanent records of training and provide
readiiy available documentation for audits by
internal audit teams and by the Nuciear Reg-
ulatory Commission. Theyv also demonstrate
that companies have adequately trained theur
technicians.

Spot checks are made for quality control of
the lectures and practical factors by the tech-
nician’s supervisor. This check is conducted by
questioning the technician in ail of the areas
iisted on the qualificattion guide t0 veniy the
adequacy of training. [f deficiencies are noted.
the technician is required to repeat the ecture
or practical factor, if necessarv, and acton
should be taken to improve the guality of the
nstruction.

Concomitant with advancement to 2ach
level of qualification, management should in-
corporate an incred” n salarv and responsi-
bility. This will give the technician incentive to
compiete the rraining program.

The training program as proposed®which
incorporates a procedure for qualification aud
a gualificauon guide in the format previousiy

discussed has inherent within it ail of the basic
=lements that were listed in the [ntroduction.
The program and the levels of guaiification for
heaith physics technicians proposed n this
paper could 2asily be adopted throughout the
nuclear community. Aithough specific lectures
and practucal factors would ditfer bdetween
faciities admunistenng the training, this prog-
ram introduces an effective, standardized ap-
proach to training health physics technicians
that cleariy defines a technician’s ttle in terms
of tus traiming and sxperience. Ttis umform
approach would provide 2ducational institu-
nons such as vocauonal schools, techmical
education centers, and  universities 2
tramework arocunc which thewr neaith phvsics
technician curriculum couid be structured.
The graduates of tnese institutions would be
availabie to industry with directly appitcapie
and creditable training.

CONCLUSION

In this paper, 2 modei has been presented
for an effective and efficient health physics
technician training program. A gualification
guide lists, explicitly, each step a technician
must complete in the traiming program and
provides documentation which fac:litates au-
dits by intermal and external groups. The
program permits optimum use of the work
force and encourages progress based on indi-
vidual abulity. If adopted by the nuclear in-
dustry, this model wouid provide a umiform
approach to training and would gzive techni-
cians titles which accurately reflect their qual-
ification and experience.
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A UNIFORM APPROACH FOR ON-SITE TRAINING AND
QUALIFICATION OF HEALTH PHYSICS TECHNICIANS*

JOHN E. TILL
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Abstract—Estimates have shown that in the U S. approx. 7% of the health physics
technicians received thewr training through courses offered by thewr emsloyer The quality
and the extent of this training vary considerably among auciear faciines. Tus paper
describes a uniform approach for on-site traiming and Jualificauon of health physics
technicians applicable to all nuclear iacilines. The program consisis of iour leveis of
qualification: Health Physics Technician Trainee. Technician . Technician I and Senior
Techmician. The training is divided nto modules that are composed of iormai lectures.
pracucal factors, expenence, and a comprehensive 2xamination. The mimmum ume
required from hiring of inexpenenced ‘rainees 0 qualificanon as Semor Technicians is
approx. 24 months. A qualification guide lists 2ach step 3 technician must complete in the
traiming program and provides documentanon which faciitates audits dv internai and
external groups. Although items in the program would differ beiween facilities, the
program provides specific uties for techmcians, based on their training and expernence,

which would be applicable throughout the nuciear industry.

INTRODUCTION

ON-sITE training programs for health physics
technicians have not been well documented in
the literature- and there/ors no uniform gual-
ification procedure /r documentation for
training exists in the nuclear industry today.
Health physics trainir g programs which have
been reported in the literature generaily re-
commend curricula th. t require enroliment in
a university or technic: | school (Le€3; St72).
However, most of the neaith physics techni-
cians who have entere.' the profession have
had no previous formai heaith phvsics train-
ing. Esumates show that in the U.S. 75% of
the health pnysics technic.ans received their
formal training through cources provided by
their employer (Xa72).

Because significant vanations 2xist in train-
ing methods which are currently being used
throughout the nauclear industry, the utle
“Heaith Physicc Technician™ is not readily
identified in ntra-industmal applications.

* Publicauon No. 52,
Division, ORNL.

* Operated d»v Union Carbide Corporation for
the Energy Research and Development Adn.imist-
raton.
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Whiie there is both the desire and the need
for recognition »f the neaith physics techni-
c1an as a member of the health physics profes-
sion, standardizasion and documentauon of
healith physics te hniqian training have not
been provided.

This paper proposes an efficient and edfec-
tive heaith pnysics traiming program applicadie
t0 on-site impiementation at facilities
throughout the nucliear industry. Additional
items may ne addeg to the program :0 (fuifill
specific needs at each faciityv. The proposed
program provides both standardized levels of
quaiification and documentation of the train-
ing that the technician has compieted.

An effective training program shouid incor-
porate the {oilowing basic zlements:

i1) The program should be well defined. list
specific instructions that are easily understood.
and provide a clear objective of the 2nd 2ro-
duct in terms of demonstrated knowledge and
skills.

(2) The program shouid be divided into
smail steps consisting of formal instrucnon.
demonstrated skiils, and examinations. so that
the 'rainee can see reguiar progress alcng the
gualification path.

{3) The program shouid include a method

423
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for spot checks by responsible management 0
veriiy the effecuveness of the training.

(4) The program should provide documen-
tation as a record that the technician did re-
ceive training on a parucular tepic at a
specified ume.

(5) The program should ncorporate incen-
tives and rewards to encourage the tecnnician
to progress as rapidly as he can.

If anv one of these ciements is mussing or
incompietely appiied, the sffectiveness of the
training program will be significantly reduced.

The remainder of this article describes a
health physics technician training program
that incorporates the basic eiements discussed
above and which couid be readily adopted as a
gutde for establishing uniform, documented
technmician training throughout the nuclear in-
dustry. The importance of industry-wide ac-
ceptance of such a standardized training
technique is also addressed.

METHODS AND MATERIALS

In this training program, heaith physics
technicians are divided into the following four
categories based on the level of qualification
that they have achieved: Technician Trainee,
Technician 1. Technician I and Senior Tech-
nician. Trainees advance from one level of
qualification to the next upon successful com-
pletion of a traiming module. Each module
consists of formal instruction demonstrated
skills or pracucal factors, examinations, and
experience. The modules are ilustrated in Fig.
1.

New emplovees who are to become health
physics technicians are given a basic onenta-
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tion course in radiation health and safaty. The
purpose of thus course is to orient the emp-
lovee in emergency procedures and radiation
protection s0 that ne can safely enter the
facility and continue fis traiming. This basic
onentation course quaiifies the smployee to
enter radiation areas and contaminaton zones
without being accompanied by a Qqualified
heaith physics technician.

New empiovees designated for further
heaith physics traimng but without prior
health physics experience are given the utle
Health Phvsics Technician Trainee and begin
traiming with the Technictan | module im-
mediately after he compietes the basic orien-
tation course. Employees who have had prior
experience may, aiter their training and ex-
perience have been evaluated. be diaced 1n an
appropriate higher level of qualificaton.

Each moduie includes a senes of lectures.
Lectures that present practical aspects of
heaith physics are given on the job while those
discussing the theorv of radiation and radia-
tion protection are more formaily presented in
a classroom. Although specific lectures may
vary from one nuclear facility to anuther, lec-
tures which this author considers hasic for
training health physics technicians at reactors,
fuel reprocessing plants, laboratories engaged
in nuclear research, and other large scale nuc-
lear facilities are listed in Table 1. The length
of time (in uours) that 1s recommended for
each lecture is also indicated in Table 1.

Written material given td the techmician o
supplement each lecture consists of the text of
the lecture, sample problems. and review
guestions. This matenial is specifically tailored
for on-site training and focuses on practicai
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Fic. 1. Heaith pnysics technician training moduies.
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aspects of heaith physics related to the par-
ticular nuclear facility administering the prog-
ram. Several training manuals have been pub-
lished (Mo72: Si70: St66) and are available
for developing the information discussed in
the lectures and the written matenai given to
technicians in train.ng.

Lectures which must be repeated frequently
and which deal with the theorv of radiation
and radiation protection are shown on vid-
eotape. Videotaped lectures cover such sub-
jects as routine administrative procedures,
radiation detection theory, mathematics, and
atomic and nuclear physics. The use of vid-
eotape requires less time for instructors to
prepare and formaily present classroom lec-
tures and provides an ongoing and consistent
training program which can best accommodate
emplovee turnover.

In addition (o more efficient use of instruc-
ticnal tme and program fexibiity. the vic-
eotape method also affords the trainee several
advantages. He can obtain the written text of
the lecture and review the videctape without
the necessity of an instructor’s presence. How-

material. Lessons are divided into 3-10min
segments which trainees can view dunng nor-
mal working hours. Material may be studied
as long as the ':chnician feels necessary be-
fore he takes a written examination. This fex-
ibility affords optumal use of the work force
and encourages progress based on individual
ability.

Proficiency in practical factors—those im-
portant routine duties that the techmician s
expected 10 perform without supervision after
he has been gqualified—must be demonstrated
in the presence of a technician having a higher
level of qualification. Practical factors are a
significant element in the training program
becauce the technician must illustrate that he
can apply skills that he has learned in the
lectures to routine duties in the plant. They
are aiso 1 mechanism wherebv the :mpiover
can evaluate the performance and confidence
of a technician on the job before the techni-
clan is gZiven responsibiiity and authonty.
Practical factors shouid be specific and shouid
idenufy ¢ach task that is considered to be
important in the routine duties of the techni-

sver. qualified instructors are aiways available \\gian.

to answer questions and 2xpiain more difficuit

A munimum of 5 months (or 12 months as
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appropriate) on-the-job experience is required
before the technician is eligible for promotion
to the next qualification level. A comprehen-
sive examination is given when “he technician
nas compieted the formal iastrucuon, pracucal
factors. and expenence. This comprebensive
examinanon i1s composed of a wrnitten section
reviewing all aspects of the formal instruction,
and an oral section reviewing the practical
factors. Upon completion of these require-
ments, the technician is promoted t0 the next
higher level of qualificauon. The Technician
[1 module and the Semor Techmcan moduie
consist of the same rypes of traiming as the
Technician [ module: however, the matenai is
progressively more advanced and the practcal
{actors reflect greater responsibility.

As stated in the Introdvetion, an etfective
training program must provide specific in-
structions that are divided into discrete eie-
ments that can be accomplished on a daily
basis. To do this, a qualification guide is given
to e¢ach techmician undergoing training. An
abbreviated example of a Technician [ qualifi-
cation guide i1s shown in Fig. 2. Similar qualifi-
cation guides exist for the Technician [I and
Senior Techmcian leveis. Qualification gudes
are permanent records of training and provide
readily availabie documentation for audits by
internal audit teams and by the Nuciear Reg-
ulatory Commission. They also demonstrate
that companies have adequately trained their
technicians.

Spot checks are made for quality control of
the lectures and pracucal factors by the tech-
nician’s supervisor. This check is conducted by
guestioning the techmician in all of the areas
listed on the qualificaucn guide to venfy the
adequacy of traiming. If deficiencies are noted,
the technic.an 1s required to repeat the lecture
or practical i.ctor, if necessary, and action
should be taken » improve the guality of the
instrucfion.

Concomitant with advancement to 2acn
ieve!l of qualification, management should in-
corporate an increase in salary and re< ronsi-
bulity. This will 2ive the technician incentive to
compiete the training program

The training program as proposed winch
incorporatcs a procedure [or qualificanion and
a Qqualification guide in the format previousiy
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discussed has inherent within it ail of the nasic
clements that were listed in the [ntroduction.
The program and the levels of qualification for
heaith physics technicians proposed in this
paper couid e¢asily be adopted throughout the
nuclear community. Although specific iectures
and practcal factors wouid dJiffer berween
faciines admunistening the traiming, this prog-
ram introduces an etfective, standardized ap-
proach to tra.aing health physics technmicians
that ciearly dennes a technician’s titfe in terms
of his training and experience. Ttis uniform
approach wouid provide educationai institu-
uons such as vocational schoois, technical
education centers, and  umversilies A
trameworx around which thewr neaith physics
tecanician curriculum  could be structured.
The graduates of these institutions would be
available to industry with directly applicable
and creditable traiming.

CONCLUSION

In this paper, a model has been presented
for an etfective and efficient heaith physics
technician training program. A qualification
guide lists, expliatly, each step a techmcian
must complete in the training program and
provides documentation which facilitates au-
dits by internal and externai groups. The
program permits optimum use of the work
force and encourages progress based on indi-
vidual ability. [f adopted by the nuciear in-
dustry. this model would provide a uniform
approach to traning and would give techni-
cians titles which accurately reflect their quai-
ificatio * and experience
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