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Serretary of the Commissio
U.5. Nuclear Regulatory Commission
Washington, D.C. 20553

Attention: Docketing and Service Branch

Re: Proposed Revision 2 to Regulatory Guide 1.8 Personnel Selection
and Training

Dear Sir:

The following coaments are submitted by the American Board of Heal:sh
Physics:

The proposed revision to Regulatory Guide 1.8 is a complement to the
present ABHP program; however, to specify where the Radiation Protection
Manager should be located seems to be unnecessarily limiting. The ABHP
recognizes and appreciates the importance of haviiz the best available
individuals on the "applied” end, “ut the Board feels that should be
encouraged in mcre general ways.

Otherwise the American Board of Health Physics would like to support
the Proposed Reviszion 2 to Regulatory Guide 1.8 Personnel Selection
and Training.

After thorough deliberatioms over several vears, the American Board of
Hdealth Physics has decided to offar specialty certification in power
reactor health phvsics in addition to the presently offered compre-
densive health phvsics certification.

A summary of the Board's deliberations was presented in the April 1978
Newsletter to certified health physicists (Enclosure 1). The responses
from certified health physicists regarding the proposal to offer specialty
certification in power reactor health physics were almost exclusively
favorable.

The 3Zoard does not intend to offer specialty certification in other
areas of health physics at present. The Board feels that special:ty
certification will only be considered when there {3 a zenuine need in a
given specialty area which cannot be adequately zet bv the preseat com=
pranensive health physics certification program. It is also the Board's
intent not to take any actionm in the specialcy certification area that
would have an adverse effect on the present comprehensive heal:zh phvsics
certification program.

{t is the 3oard’s position that comprehensive health phaysics certifi-
:ation signifies professional competence in the areas i1 which an iadiv—
idual is experienced; thus, in the power reactor healtn phvsics area and
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Kotes on Application joa Cowrse Approval for
Credit Towards ABHP Condlmuwing Certijication

1. Orxgadization or {nstitution sponsoring and/or oxgandzing this Daining.
2. Addrest of the above Lnstltulion.

3. Individual hnowledgeable <n the detadls of the makeup of tuis educa-
f tien (L.e., the gujuumxt.on asited for on Lwis acun) and wae can be con-
s seduRm Cd yal funthizt LL)O aadion.

4. Full title, including sudblitles.

5. Starting and ending dales. Repetitions over a two (2) year time
span may be specijied.

6. Individual(s) presenting the training. The resume should enphasdze
his qualijications Lo prasent this course as well as any relevant health
phusics bachground. The indtructon's involvement in the design and pre-
paration of the course should also be detailed.

7. Total time (hAns) and Lime presentation scneme (2.3., § s, pen day,
3 hours per day). Tdenligy separately the numbar of hours of Zaboratory
or aﬁ exercises and oulside preparation expected 2o be performed by
Lihe siudent.

§. As detailed as possible with empnasis on redevance Lo health physdcs.
As a minimum include major subject areas and the relative porticn of
the cournse or iiindng devoled {0 each area.

9. Also identify areas 2§ required supplemental reading.

10. Both with tegard Lo entry {0 the course and with regard to the siu-
dent background assumed in the design of the course. Specifically, 4is
the counse desdgned for experdienced healin physicists?

11. Show how Lhis course relates Lo health physics 4§ 4t L& noi obuious
based on Lthe course descriplion or how Lt {5 035 particular valuz to this
apnlicant where specdjic approval (s being requested.

12. Plaase indicate ij 2 pwanwzzd certlificate or some ol 1?,’!. nodice
04 course complelion or Zevel of perjormance shall be given Lo the stu-
dent or atiendees. This 48 azwugf.y encouraged as means of assisting
the ABHP in {8 continuing caniigicalion Aeuiaw process.

13, By representative 04 organization identijied in 1 4§ requasi 4is
othar than i{rom an individual C.H.P.

4. Tids 48 the dinddvidual 2o whem the approval will be sent unless
ofhouedsz indicated. Please {adicate the raason §or submililng This
applicaton,

15, Plaasz allow at least six ,6) weahs jor ASHP-CEP neview.

Send application to: Laster A. Slaback, Jr.
Armed Forces Radicbiology Research Institute
HNMC - Building &2

Bethesda, 110 20014 G HQ




For 'fficial Use
APPLICATION FOR ABHP-CEP COURSE APPRUOVAL Apnl. lo.

Date Ree'd

1. TInatitution:
2. Adaross:
3. Peason Resporioble: Phone [ )
4. Counse Title: 5. Course Date:
6. Instrucion(s) (Attach reswne(s)):
7. Counse duration (Lactuxe aad Lab Lime), schedul: and outsdde prep requirements:
8. Counse descriplion or outline:
9. Texts/Suppl. Injo:
10. Prerequisiites:
11. Relationshin to Health Physics
12. Certigicate of course completion Lo be awarded: Yes No (Circle)
13.7 Tentification:” This 45 an aceurals description o4 the above named ccutse
cr progran.
Sigratune
Name
Title
17, Requasor:- ~ ~ ~ ~  ~ - T T TTTTTTTTTETEEE T e T EEES
Name Phone { )
Address
Purp se: ___ For appreval for ondy my attandance
__ For arclusion with pudlicily jorn Lhis tradisdng
_ Uther specijy:
15. Date by wiich approval is regquinred
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AMERICAN BOARD OF HEALTH PHYSICS

Appiicarion Fur Renewal of Certification

INSTRUCTIONS Apnlication for:

1. Type or print in block capitals, Initial Renewal

2. Submit only one copy.

Later (specify 2nd, 3rd)

3. If space is inadequate for any answer, Emeritus Status

use extra sheet of paper and number
items to correspord with items as listed.

Date
of
Name 2. Birth
(last) (first) (middle)

Home Address
Business Address
Send mail to: home address O Home Telephcne Number

business address (] (incl. area code)

Bus. Telephone Number
Year of original certification by ABHP

ABHP/CEP-approved continuing education courses attended during current renewal period.

Course Where Dates CEP Approval Cont. Ed.
Sponsor Title Qffered From To Certificate No. Credits

3. QOther ABHP-approved continuing education activities during current renewal period.

v 3

Fo

Dates Cont. Ed:

Description of Activity Where Uffersd From

To Credits

Nete: Do not submit ap.lication until a minimum 2f 16 continuing

have been earned within your current renewal period. 0

PRV A

education credits
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9. Academir Uegrees Attuained:

Years of

Institution o jor Minor Full Artend.  Degree Year

O

10 Additional education and training related to health physics (exrept as listed
in 7 and 9) since you were certified or since last renewal.

Institution Title of Course Length of Course I“?:x:e"rb
a.
b.
c.

11. Present position. Describe in your own words. Do not use official job descrip-
tions. We are particularly interested in your health physics activities.
Describe any previous positions with present employer ia item 12.

Date Assigned 12 Postion: Name of Employer Place of Employment. Name and Title of iImmadiate
Supervisor.

Exact Titte of Present Position

Sesrption of work. Include majer ssponsbility and specilic fields

Percent of time in health physics work




12. Previous positions held since you were certified or since last renewal. Start
with most recent raition and work bacl:. Emphasice those portions of work that
are healih physics or closely relarted. Employer may or may not be same as in

item 11.
-
| eewm——
Tate of Employment Name of Employer. Place of Employment:
From: To

Evact tt!a of pos-tion:

Derigtion of werk Include major resgonsitility and sgecific fiends

Percent of time in health physics work ‘

Oate of Employmaent: Mame of Emplover: Place of Employment:

From: To:

Exact utle of position:

Cescription of work  Include major resconsibiiity and specific hieids

Percent of time in health physics work

b e e e




12. Describe any other professional heulth physics activities, such as consulting,
in which vou have enguge: in the past five years, or since your last renewal.

14. Curreat Professional and Technical Society Membership:

Name of Organization Year Joined Type of Membership Qffice Held

15 ecial Achievements:

a. Citations or other awards:

b. Committee Activities (mst five years oOr since last renewal):



16. Communicatinn (within past five years or since last renewal):

3. Books and journal articles published

b. Technical papers read at meetings

¢. Technical reports, memcranda or similar documents (include a small

but representative sample if possible).

d. Other speeches and lectures related to health physics



Categori=s of Competence:

Select the categories in th* list below in which vou f<el you are competent
at this time (0 function as a Certified Health Physicist. Rank these in the
order of your proficiency. (1 for your first choice, 2 for your second, ete.).

Industrial Radiographic Installations Nuclear Power Reactors

Medical Radiographic and Fluoroscopic Installations
Radiotherapy Installations

Radionuclide Laboratories

Enviornmental Monitoring

Nuclear Fuel Cycle Facilities
Accelerators
Radiological Engineering
Regulatory Programs

LT

Other (specify) Other (specify)

18.

Professional References: name and address of at least two persons other than
your supervisor who are qualified to evaluate your health physics competence.

If possible, at least one reference should be a Certified Health Physicist:

do not use a Board or Panel member as a reference. References will be consulted
only in exceptiocnal cases where the Board needs additional information.

19.

I certify that the statements above (including any attachments I have submitted
hereto) are, to the best of my knowledge, accurate, and I understand that any
falsification of information in this applicaticn will be cause for rejection
of the application or withdrawal of a certification already made.

Signature (iu ~V)
Statement Concerning Professional Responsibilities of Certified Health Physicists

In order to maintain his te~hnical competence, the Certified Health
Physicist has a commitment to remain active in the field of health physics
and acquaintad with the scientific, technical and regulatory developments
in his field.

In order to uphold the professional integrity of health physics implied
in this certification, his relations with others, including clients, cclleagues,
governmental agencies, and the general public shall always be based upon
and reflect the highest standards of professional ethics and integrity. The
Certified Health Physicist shall represent himself as an authority only in those
areas in which he has extensive experience and in which he is considered expert
by his peers.

By my signature, [ verify that I am fulfilling the Professional
Responsibilities of a Certifieq Health Physicist.

Date: Signature (in ink):

Note: This aoplication is not complete uniess you have signed your name twice
a2 and have included 1 zheck, for the renewal of certification. made
o % to the American Board of Health Physics, in the amount of $20.CO0.
Send to C. J. Roberts, EIS-31ldg 10, Argonne Natl. Lab., Argonne, IL 60439
£ £)
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QUIDELINES FCR THE
ALRICAN EOARD OF HEALTH PHYSICS
CaLTINUING CERTIFICATION DPROGRAM

Renewal Period

In the five-year period beginning on January 1, 1977, and during each four-year
period thereafter, each Certified Health Physicist shall remew his™ certifica-
tion. Individuals certified after January 1, 1977, shall renew their certifica-
tion within each four-year period starting on Janusry 1 in the year after
certification is awarded.

Explanatory Note: Precent Certified Health Physicists would be required to
renew tieir certification before January 1, 1982. The next renewal deadline
would b2 January [, 1986. For example, an individual may choose to have his
certifcation renewed in 1978 and he may wait until 1985 before the next renewal.

Exten;ion of Renewal Period

The /BHP may extend _ne renewal interval, upon request, when an individual
canrot meet the rejquirements because of sickness, foreign residence or other
usual circumstances.

Sxplanatory Note: This flexibility is provided to allow the Board to grant
extensions when necessary. These cases should be infrequent.

Regquirements for Continuing Certification

To renew his certification a diplomate shall remain active in the professicn
of health physics and keep abreast cf new developme:nts in the profession.
Demonstration of these requirements shall be provided through the following
steps that shall be accomplished during the renewal period:

a. Submission of an Application for Renewal of Cestification.

b. Attendance at ABHP-approved continuing education courses, or other
approved activities.

c. Submission of additional information to describe and verify his continuing
professional responsibilities and activities if requested by the Board.

Explanatory Notes:

a. The Applicaticn for Renewal of Ce tification will provide the Board with
information about the diplomate’s professional activities since his
previous application was submitted. The form will be similar to the
original application for certificaticn. The application will also include
a reaffirmation that the individual is fulfilling the Professional
Responsibilities of a Certified Health Physicist.

®

Throughcut this document the conventional masculine pronoun is used when collective

mempers of hoth sexes are referred to: thus, his = his/her.
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nal ¢o rncren' wil@ these activities are

relevant ¢ the first requirement for continuing certificaticn, they
i not satisty the requirement for continuing education.

The continuing education

level Ccurses on advancad health phvsic

Juring the renewal rericd,

activities providing a total of at least 18

(CEC's).

In order for the diplcmate
De approved by the Bcard's
the course is approved the
education credits
mmber of CEC's exceed the
tion, and it mav be less,

Lecturers at an ASHP/CEP-approved course will

depending con the extent 0
experiznce for thenm.

«npl.ca:;: for accr

continuing edu:" _n ﬁax be
or by an individual Cersifi
by any organization.
befere th. course is held
may be submittad after the

The primary responsibility
accredit courses. It will
although it may offer assi
practical, the ABAP/CEP will

selected puplicaticns or other means.

will have the primary
other as;ec:s :: the L-I'Sé
'on in forw urses alse

S requirement rTay be met

to be awarded to participants.

If pessible,

by attendirg professicnal-
topics approved by the A3NP

2ach dzﬂ. cmate snall attend ccurses or other
sentinuing education credit

0 receiv it, 2aCh courss he attends must
Continuing Educaticn Panel (CEP). A: the time

Panel will determine the mumber cf continuing

In no case will the

number Of Sontact hours of lecture or demenstra-
Course examinations will not be required.

receive appropriate credic

which their participation constitutes an educational

iting of advanced health physics courses for

sudmitted to the Panel by the course crzanizers
ed Heaith Physicist. Courses may be spensor
approval >v the Panel should be cotained

: however, within defined limits, applicaticns

course has been completed.

2f the Panel on Centinuing EBducation is =2

ot organicze and conduct courses itsels,
stance Ic ctner org nizations. Whenever

i announce approvad courses in advance through
Acwever, the spensoring organiszat.in

Sﬁcﬂ:. ility Zor anncuncements as well as all

» Educaticnal activities other than partizipa-
may ae aporoved by the 3oard for credit toward

satisfving .“e '-h irements for contiauing sertification.

[ the Bcari cannct Zetemmine '~~g' 3 review of the Applicav.on for
Renewal Cersifization taat e applicant 15 activelv engaged in the
professicn of health ..:s._; aT lsast 253% of his working time and
fulfilling che Professiscnal aes~~ﬂ idilicies of a Certified Healzh
Physiciss, the scard may recuire the appiizant o submit Teporss or sther
cocumentation ang lettere cof refarenss T 253i3% the 30ard in its revisyw.
Thes? cuses shoull e iadfresuent
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Classification of Certified Health Physicists

There shall be three classes of Certified Health Physicists:

Certified Health Phvsicist: This class sia2:) consist of all diplomates who, in
the judgment of the Board, meet the requiresents for recertification. These
individuals shall be included in published listings of Certified Health
Physicists.

Ce~ified Health Physicist - "eritus: This class shall include Certified

ySicists wno have rutired from active professional practice. These
individuals shall be included in published listings of Certified Health
Physicists with the Emeritus designation.

Certified Health Physicist - Inactive: This class shall consist of all

0, in the judgment of the Board, do not meet the requirements
for continuing certific.tion. These individuals shall not be included in the
published listings of Certified Health Physicists. At any future time, an
individual in this class may regain active status upon completion of the
requirements for renewal of certification. The necessary 16 CEC's must have been
earned within the span of four consecutive calendar vears including the vear in
which applicaticn is made.

Explanatory Notes®

a. The Emeritus status will be awarded, upon request, to Certified Health
Physicists who retire from active participation in profess.cral
activities because of age or health requirements.

b. The Inactive status will, in most cases, result from individuals
changing disciplines. For several reasons, the Board chooses to place
these individuals in an Inactive status rather than revoke certification.
The most compelling reason is that legal acticn may be initiated to
prevent revocation of certification. Although the Board is confident
thar its judgment would be upheld, the Board prefers to use its limited
resources to £ rther the certification program rather than expend them
in legal procedures.

Renewal Fee
The renewal fee shall be $20.

Explanatery Note: The fee for renewal of certification will be paid at the

Time the Applicaticn for Renewal of Certification is submitted. In addition,
organizations that sponscr centinuing education courses may charge a registraticn
fee for the courses. The Board will encourage these organitations to establish
the registration fees at 3 reascnable level. Preferably, these fees should

only reimburse the sponsoring organizaticn for the expenses incurred in the
administration of the course.

Appea.s

Individuals shall have the right to meet with the Beoard and appeal any decision

=ade by the Board that affects their ~artification status.



‘American Boarc Of Health Physics

CCnTINUING EDUCATION PANEL

Csneral oolicies and procedures,

A. In order to qualify for credit toward meeting the continuing education
requirements of tr« American Board of Health Physics (ABHP) all courses and
other activities must be approved by the Continuing Education Panel (CEP).
Application for approval may be made directly to the Chairman of the CEP by the
course sponsor or a participating Certified Health Physicist (CHP). Appli-
cants are urged to submit their requests far enough in advance that a decision
can be made by the Panel and announced before the course begins; however,
the Panel will accept without prejudice (applying their usual approval criteria)
all applications received within ninety (90) days after an event has concluded.?
Applications must be in the form specified by the Panel and be complete in
all respects.

B. In the context of this docurent, ¢ "continuing education course' is
a program that is formally organized, is c.fered within a specific time
pericd, covers preselected topics and is given by specified individuals. Only
that portion of a program which relates rather directly to health physics
and contributes to the technical competence of the CHP will be approved.
Related subjects are those that sre used directly in health physics but are
not usually lesignated as healt*. physics courses. Evamples of these might be
statistics, meteorology as »-yiied to environmenta' dose assessment, reaccor
coolant chemistry and ro.uation genetics. The Panel will evaluate each course
on the basis of content, instructors’' qualifications, degree of student involte-
ment and schadule. After weighting these factors according to an established
formula, it will assign each course a number of continuing educations credits
which may be less than the number of contact hours.

C. The following activities have been reviewed by the CEP and approved
for continuing educatrion credit without specific application by individual
CHP's. These aporovals a.e exclusive of any additional education credits that
might be earned by attending specific events at these meetings.

(1) Attendance and participation at the annual Health Physics Society
meeting shall receiv. one conténuing education credit per day with a limit of
three (3) credits per neeting.

(2) Attendance and particigation at the HPS Midys>» Topi.al Symposim
stall receive one conriauing education credit per day with a limit of three (3)
credits per meeting.=

D. Course sponscrs or organizers are strongly encouraged to ) vide
certificates of atteudance or other formms of recognition to the atteadees.

——— i ——— ——

3
“is an excepticn, applications ror aprroval of continuing education activities
concluded any time during 1277 will be accepted through April 1, 1978.

] . 3
“The ABHP will accept a maximum of 8 CEC's acquired through attendance at these
meetings toward the reguired total of 16 credits.

o o6 POOR OTIGINAL



American Board Of Health Physics

Memo to: Certified Health Physicists
From: C. J. Roberts, Vice Chairman, ABHP

Subject: Continuing Certification Program

This is a status report on t-e Continuing Certification (or recertification)
Program of the American Board of Health Physics.

The program had a lengthy gestation period which included an open discussion

of continuing certification at the Annual Health Physics Society neeting

in 1975 and invitaticms* %o all CH?'s for comments concerning the Board's
evolving proposals. As a result of this extended dialogue the Board diplomates
did reach a consensus on guidelines for a continuing certificatican prograa.
These guidelines, formally adopted by the American 3card of Health Physics

at its meeting cn June 27, 1976, are enclosed (see Attachment I).

At its San Francisco zeeting last June, the Board also appointed the
Continuing Education Panel called for by the guidelines. The panel is chaired
by Reger J. Cloutier (see Attachment II for complete membership list). The
res; onsibilities of the Panel include establishing standards for approval of
courses to meet ABHP continuing education requirements.

Although the Panel is not ready to publish a general set of standards for

Jse by potential sponsors ia organizing acceptable courses, it is in the
process of approving certain refresher courses to be given at the 22nd Annual
HPS meeting in Atlanta, July 3-8, 1977. As soon as these arrangements are
completed the details will be announced in the HPS Newsletter, and in the
sregram for the Atlanta meeting. As many as 6 hours of lecture may be approved
for credit. Since the refresher courses nave been scheduled in pairs, anyone
at the Atlanta meeting will be able to attend up to three hours of approved
leccures. A total of 15 contact hours of lectures and demcnstraticns in
advanced health physics topics is required during 2ach renewal pericd, including
the initial one which ends on December 31, 1981.

The Board expects to publish genmeral standards for approval of contiauin
educaticn courses soon afzer the Annual HPS zeeting. Applicatioms £
af certification alsc will Se available at that time, although it wi
scssible for CHP's to appiy until they have ccumulated the required
for accendance of approved courses.

et me «now if wou have gquestions or comments concerning the contiauln

1
-

‘ -

icatlon 2rogram.

C. 4 Roberts Phone:
" i . W s
CEa=-13 312-739=7711
-
I

Sasdanet T ak - P
@ hationa. ~atcratcry 2XC. $3ld

*From . C. Reinig,
and March 13, 978



AMERICAN BOARD OF HEALTH PHYSICS
CONTINUING CERTIFICATICON PROGRAM

3 Renewal Period

In the five~year period beginning on January 1, 1977, and during each four-
year period thereafter, each Certified Health Physicist shall renew his
certification. Individuals certified after January 1, 1977, shall renew
their cerzification within each four-year period starting on January l in
the year after certification is awarded.

Explanatory Note: Present Certified Health Physicists would be required
to renew their certification before January 1, 1982. The next renewal
deadline would be January 1, 1986. For example, an individual may choose
to be recertified in 1977 and he may wait until 1983 before the next
renewal.

II. Extensicn of Renewal Period

The ABHP may extend the renewal interval, upon request, when an individual
cannot r2et the requirements because of sickness, foreign residence or
other unusual circumstances.

Explanator; Note: This flexibility is provided to allow the Board to grant
extensions .1en necessary. These cases should be infrequent.

III. Requirements for Coatinuing Ceztificaticn

Tc renew his certification a diplomate shall remain active in the profession
of health physics and keep abreast of new developments in the profession.
Demonstraticn of these requirements shall be provided through the following
steps that shall be accomplished during the renewal period:

a.

b.

O
.

Subm.ssion of an Application for Renewal of Certification.
Attendance at ABHP-appreoved continuing education courses.

Submission of further documentation to verify professional responsibil-
ities and activities may be required by the Board.

Explagmatorv liotes:

a.

The Application for Remewal cof Certification will provide the Becard with
information about the diplomate's professional activities during the
past four vears. The form will be similar to the original applicaticn
for certification. The applicaticn will also include a reaffirmation
that cthe individual 13 fulfilling the Professional Responsibilities of

a Certified Health Physicist.

The continuing education requirsment will be me: by attending professional-

level courses approved by the ABHP. During the renewal period, each
iglomate shall attend a course or courses providing a total of at least

18 contact hours of lectures and demcnstrations on advanced health

physics topics. Yo course sxaminations will be required. Courses z:ay be

i 8  3
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sponsored by any organization. Each course must be approved by the

ABHP prior to attendance. Approval may be requested by sponsors of
courses or by individual Certified Health Physicists. The Bcard will
establish a Panel on Continuing Education to arrange and accredit courses.
Lecturers at an ABHP-approved course will receive appropriate credit
depending on the extent of their participation. Whenever practical, the
ABHP will announce the approved courses in advance through selected
publications; however, the sponsoring crganization will have the primary
responsibility for course anncuncements.

¢, If the 3card cannot determine through a review of the Applicatiom for
Renewal of Certification that the applicant is actively engaged in the
profession of health physics at least 25% of his/her working tizme and
fulfilling the Professional Responsibilities of a Certified Health
Physicist, the Board may require the applicant to submit reports or other
documentaticon and letters of reference to assist the Board in its review.
These cases should be infrequent.

Classificatic: of Certified Health Physicists

There shall be three classes of Certified Health Physicists:

Certified Health Physicist: This class shall consist of all diplomates who, in
the judgment of the Board, meet the requirements for recertification. .hese
individuals shall be included in published listings of Certified Health Physicists.

Certified Health Phvsicist - Emeritus: This class shall include Certified Healch
Physicists who have retired from full-time professional activity. These individ-
uals shall be included in published listings of Certified Health Physicists with

the Emeritus designation.

Certified Health Phvsicist - Inactive: This class shall consist of all individ-
uals who, in the judgment of the Bocard, do not meet the requirements for con=-
tinuing certification. These individuals shall not be iacluded in the published
listings of Certified Health Physicists. At any future time, an individual in
this class may regain active status upon completion of the requirements for
renewal of certificatica.

Explanatory Notes:

a. The Emeritus status will be awarded, upon request, to Certified Health
Physicists who recire from full-time active pat:icipatiou in pro-
fessional accivities because of age or health requirements.

5. The Inactive status will, in most cases, result from individuals
changing disciplines. For several reascns, the Board chocses to place these
individuals in an Inactive stacus rather than revoke certification. The
zost compelling reason {s that legal acticn may be iniciated to prevent
revocation of certificaction. Although the Board is confident that its
judgment would be upheld, the 3card prefers to use its limited rescurces to
further the certification program rather than expend them in legal pro-
cedures.

( ¢ "1
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v. Renewal Fee
The renewal fee shall be $20.
Expl ory Note: The fee for renewal of certification will be paid at the
time the Application for Renewal of Certification is submitted. In addition,
organizations that sponsor continuing education courses may charge a regis-
tration fee for the courses. The Board will 2ncourage thcss organizations to
establish the registration fees at a reasonable level. Preferably, these
fees should only reimburse the sponsoring organization for the expenses incurred
in the administration of the course.

VI. Appeals

Individuals shall have the right to meet with the Board and appeal any decision
made by the Board that affects their certification status.

CONTINUING EDUCATION PANEL

Chairman: Roger J. Cloutier
Vice-Chairman: Robert L. Junkins

Term Expires 1977

Donald E. Barber

815 22nd Avenue, YW
New Brighton, MN 55112
(612)373-8080

Ternm Expires 1978

Roger J. Cloutier

+«ak Ridge Associated Universities
P. 0. Box 117

Oak Ridge, TN 37830

(615)483~-8411 X 263

FTS: 850-4642

Term Expires 1979

Frazier 3ronson

2647 North Prindle
Arliangeton Heights, IL 60006
(312)266~8566 (work)
(312)259=7076 (home)

Term Expires 1980

Robert L. Junkins

Radlation Management Corporation
Suite 400, Science Center 3ldg. #2
31308 Market S:reet

Philadelphia, PA 19104

e b

(215) 243=-2964 -

T. Jordan Powell

Mail Code L-518

Lawrence Livermore Labocatory
Livermore, CA 94550
(415)447-1100 X 3822

FTS: 457-3822

Jean St. Germain
Department of Medical Physics

Memorial Sloan-Xettering Cancer Center

1275 Yorx Avenue
New York, NY 10021
(212)794=7390

(&dd

Francis J. Haughey
Radiation Science
Busch Campus

Rutgers "niversity

New Brunswick, NJ 08903

(201)932-2551 or 2582

Lester A, Slaback, Jr.

Armed Forces Radiobiclogy Research Iascitute

Defense Nuclear Agency
3dethesda, MD 20014

o2 B

a-vs,-95-1285



American Board Of Health Physics

March 1978

Dear Colleague:

Enclosed for your information is material concerning the Continuing
Certificacion Program. The following information is enclcsed:

(1) General Policies and Procedures

(2) Guidelines for the ABHP Comtinuing Certification
Program

(3) Application for Renewal of Certification
(4) Application for ABHP-CEP Course Approval

Inquiries concerning the Continuing Education Program should be made
to the following individuals:

(1) Inquiries concerning education credits for ccurses and
related activities should be directed to:

Lester Slaback
AFRRI NNMC
Bethesda, Marvland 20014

{2) Inquiries concerning continuing certification of individuals
and applications should be directed to:

Carlyle J. Roberts

Division of Environmenial Impact Studies
Building 10

Argenne Natiomal Laborato 'y

Argonne, I[llinois 67439

In addition, information dealing with courses and supporting documenta-
tion submicted to L. Slaback should be summarized in concise language
not to exceed 3 pages. [f more than 5 pages are required, them the
individual and/or organization should provide 2 additicnal copies.

A formal newsletter summarizing the previcus vear's activicies will
be transmitted in April.

Thank vou for your continued support of ABHP activities.

e

-

Michael S. Terpilak
Secretarv-Treasurer , 0
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FINAL ACTION OF THZ BOARD

Tha tinal acson of 1me 3oard 13 Dasad on s evaiation of the
azc cant s 's'al orotessonal racord, 1 2., his aiming and ex-
pererce, the achiewemants he has cStained in heal™h physics
a~% relgted fhecs. he mamnly of his ucgement, e ethcal
nature 9! Nhvs grotessicnal concuct as indicated by Nis
25300ales ana paers, and olian e resuils of oral interviews
2s w~el as Ne waltan examination  Anycne meelng the
23uCaToN ane experanca ragusements ang who 5 prachaing
Fea.th ghysics i 2 compatent and ethical manner 8 strongly
urged ' agply o the Board for agmission !0 the wnttan
esaminaton. Although 32Lsfaciory performanca on tha wrtten
e aTNaken 'S a necessary Sut not sufficient requirement, per-
sons who are aomiliad 0 and who sertorm weil on the
exarmraian usuadiy recieve cartificanon by the Board.

REVOCATION OF CERTIFICATE

Cerulicates may be reveked for actions consicared by the
Scard !0 be in vigialion of the statement “Prolessicnal
Ressonscilinas of Cartified Health Physicisis.” Any person
‘or #nom such acton is contemplated shall have ™e nght ~*
zocearance Qefore the Board.

CHANGE IN REQUIREMENT

Current requirements, proceadures, and ‘ees of the
Amencen Beard of Health Physics are descntad in this
trochure. These are sudject 10 change without notice;
Powever, changes will D8 pullshed befora their sffaclive date
whargver practcal No changes will e ratroactive.

CORRESPONDENCE

Ail corrasconcence 0 N2 Amencan Soard of Neaith Physics
ST0uG D2 sant o

. c—— - —————
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AMERICAN S0OARD OF HEALTH PHYSICS
HISTO"

Shory a'ter 's orgamzation, tha health Physics Society
es:azi3nes a Camm.nes 10 stucy tha need for certification of
PRzt S9y$iCisis and 10 daveicd plans for certificaton if this
azoa2arsC 10 D2 desrasie After an ntansive study, the Com-
rites recommanczad nal an American Scarg of Health
Prys.cs Se astadishad 10 cevelop stancards and procadures,
2 examwne candiciies. and !0 issue wnlan proof of cer-
tlzabon 10 ndivisuals who have satisfied e requirements
eslasisnad by e 3oard. The Boare of Dwecilors of the
Soceiy Zacicad that these recommancatons had ment and
2202intad a tamporary Amencan Scarc of Heaith Physics on
Novemder 3, 1933,

The lemporary ABHP developed a set of mnimum
recuirements for certification after carefully rcviewng the
prolessional Sackground of 100 salected individuals believed
10 De reoresaentaiive of those recognized as competant health
physcisis. These minimum requirements were submittad o
the mambership of 'ne Society for comment. At the Society's
Annual Meeting in Juna 1859, the matter was ciscussed in an
So2n maelting and thers was general support for the plan. The
Boare of Cireclors of the Society 'ormally estaslished the
Amencan Board of Heaith Physics by apgroving an amend-

ment !0 the By-Laws of the Society on Cctober 29, 1953, .

The ASHP was ncorporated in tha Stare of New York on
Decemzer 1580, Prowvision was maca for organizations other
han e Heaith Physics Society 0 be representad on the
Scard.

The American Scard of Haalth Physics has seven membars.
Fiva are sponsorag by the Haaith Physics Society, one by the
Amencan Assoc.alicn of Physicists in Medicine, and one by
the Amencan Public Health Association. Each member serves
3 fivewyzar tarm

An Examination Panel consising of Certfied Heaith
Physicists aopointec oy the Scard prepares, scministers, and
3T2des e wntten certification examination uncer the guican-
<& and 232roval of the Scard,

1 Sectemier 1378, after consideration for over thvee
years, e ASHS ceciced io offer a Spacially Certification in
Powar Reactor Heaith Physics in adaiticn 1o the Comaorahen-
swv2 Cemficaten. Tne Board apoonted a Fower Speciaity
Examaztion Panel 10 prepare. adgminister and grade the Power
Reazior Scecally Sxaminiabon under the gwdance and ap-
sroval of the Boars

POOR ORIENAL S

APPLICATION AND FEE

Apoiicaton for axaminaton must be made on he prescrived
form which is avadabie trom the Charman. Applications shoutd
be tiled witn the Chawman a! l2ast iwo months before the date
of the examinaton. Cerlfication lees are 23 loiows:

Certification Step Fee®
Apolication 1 take Part | of
writtan examinaton S78
Apglication 1o take Part ! of
Comprenensive or Power Reactor
Speciaity written examnation only - s$75
Appiication to take Parts i and Il
of tha writtan Comprehansiva or
Power Reaclor Spaciaity examinations
together S150
Charge for oral examinaton
(it requireq) s75
Charga for certiication plague s25

Re-examnaton feas following failure of the exam are
the same 2s onginal applicaton fee schadule above.

“ENecrve Jamuary T 1979

EXAMINATIONS

Examinations ara usuafly given once a year - at the time of
the Annual Meeting of the Heaith Physics Society. They are
cenductad at the location of the Scciety's meeting and may
also be given at othar seleciad locations ! demand warran’s.

Permils are required for entry into the examnation room. No
reference matenal may 08 Srought mio the room.

RE-EXAMINATICNS

A candivate who 'ais his first examination may be acmitted
0 2 second examinahon af'er cne year A candidate who ‘ais
12 appear lor re-examination withil wo years must susoil 2
new apciicaton.

Alter a second failure, 3 new aspfication must ba fled. The
canaiiate mus! 3iso submit ewidence of substantal acatiornad
Siudy Defcre Deng allowed o lake e exaimnation for 3 thied
fime.



EARLY ACMISSION
TO WRITTEN EXAMINATION

A2zl z2~'s are parmulted o take Part | of the wnften
exar ~2727 ¢ M2y “ave ‘utfiiec the acacemic rejuirements
tor the 'S cograe 1 Rasaton Sa'ety or 3 closely re2ied field,
Fave reze.«c 2 3acheiar's Dagree n Radaton Safaty and
have one yaa3r o' srachzal (professicnal ievel) expenance, of
ha.e 2 ganeral Bachslor's Degree and two years of
professions excarenca at the tme of the sxamination, Ap-
ghoan:s M3t mase! ai the reGuraments listed in the precscing
sechon 93io'2 t2ng admilted to Partit

Tha pursase of 2arly agmission 10 Part! of the examination is
,hWe-i3i3 (1) 13 allow 2 recent graduata an opportunity o
cgemaonsirata comsatance n the funcamenials of health

ohysics 2t e tagnning of his career. and (2) 0 encourage
younger haal 2Ny 5icists to proceed loward certification. Ap-
phizanis wro successiully complete !his step in the
examnaton grocasure will be requiced o take cnly Part i of
e wniltan examraton when they agply later for reguiar cer-
thcalon

SPECIALTY CERTIFICATION IN POWER
RE” CTOR HEALTH PHYSICS

A disiamate with comprehensive certificajon can apply for
Powwar Reagtor Specialty Certification : wation if that
that p2rson meats the foilowing additonal experience reguire-
men's

a. Withia the past six years of (he data of the adplica-
tcn, ™e doomate has spent at least 'wo years in a
posticn which has 23 a responsioility a major portion of
e haalth physics program for an operating nuclear
power plant.

b Tha agiomate i presently spending at least S0% of his
ume  gower plant reactor health physics.

{17 quastonatie cases, the 30a:d may give the candidate
ine cpden of taling Part Il of the speciaity exam or an
oral exam ‘or the purposa of evaiuating the candicata's
whow' 3232 of power reactor healtn physcs.)

¥ a gplomate with Comprahensive Certfication Zoes not
meat ("8 aZova acdinonal axperence reqguirements, but does
Rav2 at 'eas! ™raa yasrs of protessional 2xpenence in aoglied
ragaton prmtacuon work with nuciear faciites dealing wilh
rfac'225cal protiems similar 10 thase encountared in nuciear
poavar 3iavons. N2 ~andidate may 2pcly 10 ake Part il of the
Power Raacior Scecnity Certification Examunation

A c:oiomate wh Power Reactor Speciaity Centfication can
acTiv 10 la<e Part Ui of the comorehersive cerification
ewami3lon a2nd oSian Comprehenswe Certficatsn upon
succesasful comaiztan of the examinaton

PGCR GRIGINAL

PURPQOSES OF THE BCARD

First. To sievale the stancards and advance the profess-
ion of heaith physics by encouraging 1ts study and
mprewng its prastice.

Seconc. Toencourage and nsist on the highest standards !
professional etmics and inlegn’y in the practice of
health physics. k

Thurd To catermine tha compatence of tha spacialists in
heaith physics and o arrang?, conlol, and conduct
nvestigatons and examinalions 0 128t the quakfica-
tions ¢f voluntary canicalas for certificates to be
issyed by the Board.

Fourth.  Togrant and issue certiicatas in the fisid of heaith
physics o voluntary acplicants and 2 maintain a
registry of hoildars of such ceruficates.

MEANING OF CERTIFICATION

The certficate inCicates that i's holder has compleled ceor-
tain requiremants of study anc nrofassicnal expenence, which
the Board considars 10 constitula an adequate {oundation in
health physics and has passed an examinalion cesigned to
test s competance in ths fiald.

It should ba recognized that *he certilicate awarced by the
Board 1s not 2 icense and, therefore, does not confer a fagal
qualification to pracice heaith physics.

PROFESSIONAL RESPONSIBILITIES
OF CERTIFIED HEALTH PHYSICISTS

In achieving certification, the Certified Heaith Physicist
recognizes and assumes the responsibilites due the
profession cf neaith physics.

To mantan his technical compatence. the Cerlfied Heai™
Physicist has a commitmant {0 remain aclive in the fieid of
health physics and (s acquainted with the scientiic, techmcal
and regulaiory davescpments in his fieid,

To uphald the orofessional integnty of haalin poysics imphied
in this certficaten, the relations of the Certified Heaith
Physicist «th other incividuals ana groups including clisnts,
colieagues, govermental agencies, and the general putic
shail always ~2 Sasad upon and reflec! the highest standarcs
of professional athes and integnty.

The Certfisg eaith Physicist shall represent umsaeif as an
authonty only in those areas n which he s consicerad expert
by his peers



CONTINUING CERTIFICATION
.

i January 1277, a Continuing Certification program was
natad by e Amencan Soard of Mealth Physics in an effont
t3 e~jure war Ceruthel =aalin Physicis's we libiling ther
ora'essional respansisiues anc 0 encourage contirued
sr3iessanal devaiopment. To remain on the St of active Car-
tied Healn Phys 2iss ndaduadls must be re-certified evary
.2ur years The requiraments {or continued certification are:
(1) ' be engagac subslantially and currenly in professional
ne3in physics srachce; and, (2) 10 have eamed dunng the
to.r-y2ar penod 2t least 16 Continuing Education Crecits by
Sartoi2alon in ASMP 2pproved courses, meetings and other
actwzes. The Soard estadlished a Continuing Ecucaton
Pansi wnich reviaws courses in agvanced haaith physics ana
reialac subjec!s that are submitted t0 it Sy the course
organizers, and detarminas the numoer of Continuing
Educauon Credits 10 be awarded (10 parncigants.

GENEZRAL REQUIREMENTS

FRazurements for candidates for certificalion are as follows:

1. ACADEMIC - The apoiicant must have a Sachaior's Do
gres = ohysical science oOr in a biclogical science with a
wunor i phys:iCal science. In exceplional cases, persons
who have ca2monsirated acequate knowiedge of heaith
physics, bu! who are deficient in these academic
recuirements may, at the discreticn of tne Board, be per-
mitted 10 subsitute experience for academic requrements.

2. EXPERIENCE - An applicant must have at l2ast § years

of full-tme esuivalent profassional experiance n health
physics. Al least 3 years of the expenence must have
been in asclied raliaion pratection work.  Adgitcnal
educaton may ba sudstitutad for up 10 a maumum of 2

vears of expanance as oliows:
Years EqQuivaient
of study credit for
Type of Stugy or dagres experience |
Ganaral - relztag 1o 4P 1 Y "
Ganery - relatag o 49 20rMS 1
Ganeral - reiatas to WP PRD 2
Heath Paysics 1 1
Haaith Physics 20c NS 1-%
Hazith Paysics Ph.D. orScD 2%

An apphicant may not claim profescional exparienca for &0
advanced cegree and work experianca for the sama
pencd. For example, if an apphcant attends might cchool
for tour yexrs and earns an MS degree, and curng he
same period ha s employed as a h2alth physicist, ne may
claim four years professianal expenence, but no! claim 2n
additional year of expanenca for his MS.,

For Power R2actor Spacialty Certfication, at least 3 years
of the prolessicnal exgenenca must be in appled rac alen
protaction work with nuciear faciites ceaiing with
radiciogeal probiams simidar ! Nose encountersd in
nuciear power stati ns, preferadle n an actual nuclear
power staton.

3. PROFESSIONAL - Each appiicant must be engaged in the

professional practice of heaith physics a substantial por-
ton of his time. Reference stalaments are requ.red from
the applicant’s supernsor (if appropriate) and from at least
two other ngividuals who are Crofessionaily qualified o
evaluate the appecant’s adility in heaith shysics. It is
recommenced (but not raquired) "Nat at least one refaren-
ce be a heaith physicist already certfiad by the ABNP,

WRITTEN REPORT - The Bcard, after examination of the

apolication lor certification. may reques repor's on

raciation protection evaluatons made parscnaily by or un-
- der the supenvision cf th2 applicant. Each apphcant mus?
be capable of making a sats!actory evaksation on several
insialiations or operations involving pessible radiaton
hazarcs of which those listed Delow are exampies:

2. Radiographic insta%ation - indusinial or medical

b. Flucrosconic instailation

¢. Theraoy mistailation

d. Radionuchde laboratory

e. Air and waier samziing and envronmental Survey
1. Nuctear tuel processing plant

g. Nuc!=2ar reactor

h. Major Jacontamination operaton

L Parucle accelarator

5. EXAMINATION - Writtan axammnstons will be mancatory;

oral axaminations wiil e at the discretion of the Scard.
The wnitten exarmination nas 2 2arts: Part| determies the
compatance of the applicant » fundameantal asosc's of
heaith physics and Part Il Zetermines 'ws competenze in
practical heailh physics icpics.  The 2xamination must be
aken within 2 years ol notilication of ehigibiily, or a now
agphcation must be sudbmitied

-
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April 6, 1979

TO: AMERICAN BOARD OF HEALTH PHYSICS
BOARD AND PANEL MEMBERS

Enclosed is a directory of all ABHP board and panel members. Please let
me know if any of the information is incorrect.

Sincer°1y,

David S. Hyers5

D5M: gw
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AMER ICAI BOARD OF HEALTH PHYSICS

Board of Directors

Michael S. Terpilak, Chairman
Carlyle J. Roberts, Vice-Chairman
David S. Myers, Secretary-Treasurer

Nathaniel A. Greenhousa, Jr. (1982)
B-535

Brookhaven National Laboratory

Upton, NY 11973

Phone: (516) 345-4207

William R. Hende= (1983)
Department of Radiology

University of Colorado Medical Center
4200 East Ninth Avenue

Denver, CO 80262

Phone: (303) 334-7817

David S. Myers (1981)

L-383

Hazards Control Department
Lawrence Livermore Laboratory
P. 0. Box 5505

Livermore, CA 94530

Phons: (415) 422-5143
FTS 532-5143

Carlyle J. Roberts (1979)
EIS 8ldg. 10

Argonne National Laboratory
Argonne, IL 60438

Phone: (312) 972-3124

Charles E. Roessler (1981)
525 NE 4th Street
Gainesville, FL 32601

Phone: (904) 392-0836

Michael S. Terpilak (1980)
DHEW/Public Health Service/FDA
Bureau of Radiological Healthn
12720 Twinbrook Parkway Room 1308
Rockville, MD 20852

Phone: (301) 443-3426
FTS 443-3425

Shirley D. Vickers {1980)

Catholizc Medical Center of Brocklyn
and Queens

88-25 153rd Street
Jamaica, NY 11432

Phone: (212) 291-3300



#ER ICAN BOARD OF HEALTH PHYSICS

Comprenensive Certification Panel of Examiners

J. 0. Lutenau, Chairman
R. M. Hall, Vice Chairman

W. D. Burnett (1979)
Civision 3312

Sandia Laboratories
Albug :~rque, NM 87115

Phona: (505) 264-2735
FTS 475-2735

S. C. Bushong (1979)
Department of Radiology

Baylor College of Medicine
Houston, TX 77079

Phone: (713) 790-4416

W. R. Casey (1981)

Building 535

Brookhaven National Laboratory
Upton, NY 11973

Phone: (516) 345-4207

J. T. Denovan (1980)
1221 4. Volland
Kennewick, WA 99336

Phona: (509) 942-5935

e

R. J. Everett (1982)
2517 Glassboro Circle
Arlington, TX 76015

Phone: (817) 334-3475

R. M, Hall (1980)
P. 0. Box 11
Jackson, SC 29831

Phone: (803) 725-2465

K. R. Kase (1981)
9 Longfellow Road
Wayland, MA 01778

Phone: (617) 7°2-3593

J. 0. Luberw (13973)
4868 Chevy Chase Boulevard

Chevy Chase, MD 20015
Phone: [301) 4392-7767



AMERICAN BOARD OF HEALTH PHYSICS
Power Reactor Health Physics Examination Board

Richard Bowers, Chairman
William D. Allen, Vice-Chairman

William D. Allen (1982)

P. 0. Box 467
Berwick, PA 18603

Pnone: (717) 759-2867

Richard R. Bowers (1981)

Rt. 1 Box 100
Leesburg, VA 22075

Ptone: (301) 948-7010

Ray G. Carroll (1881)
Route 1 Box 118
Russellville, AR 72801

Phone: (501) 968-2519

Peter J. Knapp  (1982)
IAEA Expert

% United Nations

CPO Box 143

Seoul, Korea

John R. Mann  (1983)

Arizona Public Service Company
P. 0. Box 21666

Station 3003

Phoenix, AZ 85036

Phone: (602) 271-7310

Norman L. Millis  (1983)
115 Meadow Lane
Marlton, NJ 08053

Phone: (201) 430-6743

Edward 0. Scalsky [1984)
424 Edken Avenue
Palms River, NJ 08753

Phone: (609) 693-1951

Harvey F. Storey (1984)
9195 Fountainbleau Blvd. Unit 2
Miami, FL 33172

Phone: (305) 552-4632



AMERICAN BOARD OF HEALTH PHYSICS

Continuing Education Panel

Chairman:
Vice-Chairman:

A. John Ahlgquist  (1982)
3682 Villa
Los Alamos, N+t 87544

Phone: (505)-667-5021

Donald E. Barber (1981)
815-22nd Avenue, N.W.
New Brighton, MN 55112

Phone: (612) 373-8080

Frazier Bronson (1979)
2647 North Prindle
Arlington Heights, IL 60006

Phone: (312) 648-1838

Jean St. Germain  (1982)
Department of Medical Physics
Memorial Sloan-Kettering

Cancer Center
1275 York Avenue
New York, NY 10021

Phone: (212) 794-7390

Lester A. Slaback, Jr.

Jean St. Germain

Francis J. Haughey (1979)
Rd 3

Bor 466

Flemington, NJ 08822

Phone: (201) 932-2551
or (201) 932-2582

Robert L. Junkins (1980}
54 Allandale Road
Philadelphia, PA 19151

Phone: (215) 642-5334

T. Jordan Powell (1981)
Lawrence Livermore Laboratory
P. 0. Box 5505 L-383
Livermore, CA $4550

Phone: (415) 422-5137
FTS 532-5131

Lester A. Slaback, Jdr. (1980)
Armed Forces Radiobiology Research
Institute

Defense Nuclear Agency
Bethesda, MO 20014

Phene: (202) 295-1285
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Section 1
Message to Candidates

This guide will help you prepare for the ABHP certification
examination., However, use of the Guide by itself will not be adequate
preparation for the exam. Successful candidates usually start their pre-
paration months before the test. Preparation shouid include a careful
review of health physics fundamentals and then review of applied aspects
of health physics in several of the specialty areas. The suggested st.dy
references in Section 7 will help guide you to some of the pertinent infor-
mation. Joining either a formal or informal study group (particularly those
that continue over a period of months) can assist you by forcing a systematic
review of various topics and by exposing you to the knowledge of people
expert in subjects which you are not familiar with.

The Boara warns against approaching the exam in a casual
fashion, We find that most unsuccessful candidates did not prepare ade-
quately. In contrast, the successful candidates have usually planned and
followed a comprehensive study program.

Because candidates credentials are reviewed carefully, the
Board feels that all appiicants declared eligible to tak= the examination
have a good probability of passing. You can avoid the disappointment of
poor performance by recognizing from the start that the exam will be a
rigorous test of your professional knowledge. Your grade will represent,
for the most part, the thoroughness of your preparation.

Now that you know the key to gcod perforriance on the exami-
naticn, the Board wishes you success in achieving certitication.



Section 2

Ccntent of the Examination

The examination has two parts.

Part I is made up of 150 multiple choice questions, divided
into three general categories: Fundamentals, measurements, and opera-
tional health physics. (A more detailed breakdown by subject matter is
given in Section 3 of this Guide.) Each question has five answers, and
each of the answers (s a plausible answer., Selecting the proper answer
requires thorough knowledge of the subject matter. For example, in
questions that require calculations, answers other than the correct one
are obtained by making some of the common calculational errors. Three
hours are allowed to answer Part [ (given in the morning of the examina-
tion day). Not all of the questions in Part [ are replaced each year. As
a consequence, this part of the examination is held in strict confidence
and copies of past exams are not distributed. Section 4 of this Guide
gives some typical Part ] questicns.

Part II i= an essay type exam which {s made up of sixteen
questions. The candidate may select any seven of the questions to answer,
and has four hours in which to complete Part II (given in the afternocn of the
examinaticn day). Part [I contains four general questions which cover topics
such as dosimetry, shielding, emergency response, instrumentation, effluent
monitoring, waste disposal, air sampling, meteorology, radiation biology,
standards and regulations, and topical subjects. The exam also includes
two questions on the health physics aspects of each of the following specialty

areas:
Accelerators
Environmental
Fuel Cycle (mining, milling, fuel fabrication and fuel reporcessing)
Medical
Power Reactors

University

Uncer each specialty area, one of the two questions is sovecific
to the specialty arsa to allow the specialist to demonstrate his experience
and ability: while the cther question is kept mcre genaral so a person without
detailed experience in that specialty, but who has stucled in the specialty,
should be able to answer it.



Part II questions and problems are designed to test judgment,
the ability to analyze and organize complex problems, and the use of practical
skills at a high professional level.

Constants needed for the sclution of numerical problems are
provided. Logarithm and exponential tables are also made available to
examinees. Standard slide rules and non-programable calculators may be

used during the exam, but so-called “health physics" slide rules are not
permitted.

Part II of the exam is made up of new qu .stions each year, so
coples of old exams are available. (Copies of the six most recent exams
are included in Section 5 of this Guide.)

Further information about the certification program may be

obtained from the chairman of the American Board of Health Physics. Please
write to:

Mr. Bryce L. Rich
Allied Chemical Ceorp.

550 2nd Street
Idaho Falls, Idaho 83401

«Se



Section 3
Part [ - Topics Covered

Part [ of the exam is broken down into three general categories.
The number of questions in each category and the subjects covered in each
category are:

; 1 Fundamentals - 50 questions

Scurces

. Units

Atomic Structure

Decay

Interacticn of Radiation with Matter
Radiobioclogy

o Qa0 oe

(]

Measurements - 30 questions

Perscnnel Dosimetry

Bio-assay and Whole Body Counting
Instruments

Calibration

Measurement of Radiation

Statistics

Radiochemistry and Sample Preparation
Dose Estimates

- Operational Health Physics - 70 questions

Laboratery Design

Shielding and Equipment Design
Contamination Control

Surveys ancd Inspection

Waste Processing

Emergency Respense

Criticality Controis

Accelerator Safety

Reactor Health Physics
Environmental Surveillance
‘Waste Disposal

Hazards Analysis

Medical Health Physics
Standards, Guides and Regulations
Medical-Legal Aspects

Qo 00 o e
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Data Evaluation
Emergency Planning
Public Relations
Procedures
Non-{onizing Radiation



Section 4

Part I - ical Questions

Funcdamentals
The Roentgen is egqual to:

i. 1.0 Coulomb/kg.

2.  1.00x 1073 Coulomb/kg.

3.  5.28 x 1072 Coulomb/kg.

4, 2.358 x 104 Coulomb/kg.

5.  5.28 x 1074 Coulomb/kg.

2. The term sclubility or transportability, when applied to the
metabolism or radionuclides, refers to the:

| 4 Metabolic breakcown of a radionuclide - containing
compound which allews its incorporation into body
tissues.

“Ap Solubilizatior of a racionuclide - containing compound
by means of hydration, iocn exchange, or esterification
reactions.

- b2 Translocative dissimilation of a racionuclide - contain-
ing compounc by means of biological-chemical action
such as enzymatic attachment and catabolism.

4. Property of a radionuclide - containing compound which
results in its transfer across body membranes.

-1 Translocation cf a radionuclide - containing compounc
from cne point to another under conditions of physio-
logical dysfunction.

N The collection of ions producec as a result of X or gamma ray

interactions in a2 given small volume of air under elactronic
equilibrium conditions is a measure of the:

i Dose equivalent
p Linear 2nergy transfer
- i Absorbed dose
4. Specific ionization
- Exposure
6=



Which one of the following statements concerning radicactive
decay is correct?

s SJecular equilibrium exists when the decay constant of
the daughter is slightly greater than that of the parent.

- i In secular equilibrium the activity of the daughter is
inversely proportivnal to that of the parent,.

- P In transient equilibrium the activity of the daughter is
less than that of the parent,

4, Equilibrium exists if the half-life of the daughter is
shorter than that of the parent,

9 Transient equilibrium exists if the half-life of the parent
is very much longer than that of the daughter.

In tissue, fast neutrons lose from 80% tc 95% of their energy
in interacticns with:

1. Sodium
2. Nitrogen
3. Oxygen
4, Hydrogen
5. Carbon

An investigator has received some Zirconium-95 (Ty = 65 days)
for use in a long-term study. He finds the Zirconiim to be
contaminated with Cobait-60 (T} = 5.24 years' such that the
ratio of wCi 99Co/uCt 952r ts 7.012. After *he inittal assay,
the activities of the two emitters will become equal in:

U 280 days
- 2 290 days
i 340 days
4. 360 days
B 430 days

The International Commission on Radiation Units and Measure-
ments has ccnsidered it necessary in radiation protection to
provicde 3 factor that denotes the modification of the effective-
ness of a given absorbed dose by linear energy transfer. This
factor is:

Dose eguivalent

Relative distribution functiun
Quality factor

Relative biological effectiveness
Disrribution factor

Y A DD
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Which one of the following solid-state materials has the most
constant response per roentgen over the energy range of 0.01
to 1 MeV when used as a dosimeter without special shields to
correct for energy dependence?

Calcium Sulfate

Calcium Fluoride (CaF; : Mn)
Lithium Drifted Germanium
Low-Z Glass Rods

Lithium Fluoride (TLD-100)

.

WY s PO

The response time of an ionization chamber-type survey meter
used to measure an X-ray beam is not influenced by the:

Inertia of the meter movement
. Range selector resistance

X Circuit capacitance

- RC time constant

& Incident X-ray photon energy

[V S S

In a satisfactory 'air-walled' ionization chamber the ioniza-
tion per cubic centimeter would be:

| Inversely proportional to the density of the gas in the
chamkter,

s Inversely proporticnal to the gamms ray energy absorbed
per cubic centimeter of wall material.

3. Directly proportional to the stopping power of the walls

for electrons.

Independent of the density of the gas in the chamber.

9. Independent of the volume of the chamber.

S

Unless some type of internal or external quenching is used,
a geiger detector will retrigger because of the:

Breakdown of the detector gas caused by interaction with
the negative ion sheath,

s, Bremsstrahlung produced by the negative ion sheath cduring
the avalanche.

e Cecrease in the density of the positive ion sheath caused
by recombination of the icn pairs.

4, Electrons released while the positive ion sheath is ceing
neutralizec at the outer cathcce wall.

De Extraneous noise preduced by the high-voltage power supply

in the circuit.



Operational Health Physics

The half-value thickness for 1 MeV photons in leac approxi-
mates 1 cm, A 100- millicurie essentially massless source

of Zinc-65 (gamma-ray energy = 1.12 MeV) produczs a dose

rate of 30 milliroentgens/hour at 1 meter without shielding.

What would the dose rate be at about 10 cm from this source
with the addition of a 5-cm thick lead shield if the build-up
factor is 2.17?

0.02 millircentgen/hour
0.9 millircentgen/hour
2 millircentgens/hcur
20 milliroentgens/hour
. 200 millircentgens,’hour

W s W9

In routine environmental surveillance, certain samples are
collected and analyzed for specific reasons. [n this regard,
which one of the following statements is incorrect?

5y Foodstuffs are analyzed because they are generally the
ma.n route of radionuciide intake by the general popu-
lation.

2. Air and water are analyzed because they are always the
most sensitive indicators of environmental releases.

3. Muds are analyzed because they are often good indicators
of the history of radionuclide wastes in an aquatic envir-
cnment.

4. Aquatic crganisms are analyzed because they concentrate
certain radionuclides and aid in the assessment of rudio-
nuclide contamination.

- Milk and milk products are analyzed because these are
general.y the major avenue of intake of Strontium-37,
particularly among younger population groups.

The method most commonly used today for removing ncble gases
from effluent waste streams from nuclear reactors and chemical
processing plants is:

" Cryogenic distillaticn
Chelation with EDT

Acdsorption on activated carben
Countercurrent icn exchange
Absorption {n freon

O S o
M .
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The medical radiation exposure of a patient cannot be reduced
by using:

. High KVP techniques

: Short time, high MA techniques

- A 3-mm aluminum = {e; placed in the X-ray beam
- A high speed intensifying screen

. A larger target to film distance

W s W e

Photoneutron sources are generally made by surrounding a
gamma-ray emitting nuclide with:

49 Tantalun:
& Carben
3. Beryllium
4. Aluminum
- Iron

According to 10CFR20, personnel monitoring is required when
an individual:

! Enters an area such that he is likely tc receive 1.25 rems
to the whole body in a quarter.
s Performs an cperation such that he may receive 18,75 rems

to his hands in a quarter.
. Under 18 years of age may receive any amount cf radiation
regarcless of how little the exposure may be.

4, Enters an area suzh that he is likely to receive an exposure
in excess cf 10% of legal exposure values,
5. Enters an area such that he is likely to rece‘ve an

exposure in excess of 257, of legal exposure values.

When air is sampled by being pulled through a filter paper, the
racdicactivity at equilibrium con the filter paper cue to naturally
occurring radon daughters {s:

Proporticnal to the flow rate of the sar.pler.

Dependent only on the total volume c¢ air sampled.

Dependent cn the period of time required for radicactive

equilibrium on the filter paper toc be established.

4. Depencent on the volume of ali ;ampled after radicactive
equilibrium on the filter paper has been established.

S Independent of thi flow rate cf the sampler.

L9



A radiatior survey outside the shield at an 8 MeV electron linear
accelerator beaming into a copper target requires the exercise
of care in choosing appropriate instruments and conducting the
survey because:

: 3 Neutron activation of Nal scintillation counters may cause
erroneous dose rate measurements.,

r Pulse pile-up in G-M counters may cause erroneous dose
rate measurements,

3. Pulse pile-up in BF3 counters may cause erronecus neutron

measurements.,

Induced radicactivity may pose a contamination problem.

High radiation fields may saturate ionization chambers,

causing errcnecus dose rite measurements,

o e
- -

In performing a2 maximum credible reactor accident analysis,
which of the following assumptions is not generally applied?

. Complete loss of containment has occurred.

) 100% of the noble gases, 30% of the halogens, ~nd 1% of
the solids are released to the primary system.

« 9 50% of the halogens released to the containment building
plate out and are not released to the atmosphere.

4, Class T weather conditions exist at the time of the
accident .

S. A double ended primary system pipe failure has occurred.

=



Answers

Eundamentals

Question #1
Question #2
Question #3
Question #4

o - o

Question #5
Question #6
Question #7

W o e

Measurements
Question #1 5
Question #2 5
Question #3 5
Question #4 4

Operational Health Physics

Question #1
Question #2
Question #3
Question #4
Question #5
Question #6
Question #7

Question #8

N - WNW N w»,

Questicon #9
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ABHP EXAMDIATION 15 PART II
June 12, 1972

PART II . ANSWER ANY SE/EN

TOTAL TDME: 3 HOURS

juestion &1

72u are asked =c measure absorbed dise from zamma madiation in varisus materials
nder various conditions. F2or each case shown telow list the quantities r2u need =2
Anow O make the zeasurement *> an acsuracy 2f & faw percent. 3how als3d “ce farmula

.-

2u would use to calculate the icse from %he measurement you nade.

v

&) 7ou nave a small air-filled, sir-equivalent wall isn chamber calibrated
{n roentgens for L MeV amma rays.

79u are asked <o measure absorbed dose (o vater from C.5 MeV zamma rays

) You have s small capsule >f therms-luminescent dzsizmeter (TID) zaterial.
The capsule walls are tissue equivalent., The TID is calitrated iz roentgen
far 0.002 Me' zZamma rays.
72u are asked T2 nemsure adsorbed 4sse in tissue from 0.562 MeV zamma rays.

¢) Y2u have a small air-filled isn chamber with aluminum walls calibraced (2

roentgen for 250 kVp X-rays.

-

' . o0,
fou are asked %o measure absorted doge in lead from T T2 Zamma rays.

Jues=:isn #2

In assessing %“ne radiclsgical environmental impact of a power reactor located on a
fresn wvater lake, many possible pathways or modes 3f 2ff-site auman exposure zust
e cznsidered.

&' Lis= 10 such possitle patawvays.

- Assume a tolling wvater reactsr with once-thrsugn secondary cocling wvater
slza3ed 0 tne laxke, and 3 zZaseous of7l_ enct sys.em eguipped with a standard
30 minute delay line f2r zases and n2 charccal scsorters. Which pathwvar
| would you expect to sontritute the most dose =2 the populstizns within SCemile
| radius?

-

~A%

"
S
-
=

i
:

i

- - i

ome 3f <aze L{aformat
‘
i

11 < - & ~—
soould have t2 do & nore 2omplete
-

4 - -

ian yau
. i " - .
re importance 3f 2acn pathwvay.

-

o) d=



suestion =2

13

1=

A : 1 - . - o354 . -~

A technician.ln & pharmceutical company will handle 500 =CL "“7I, 10C0 «o€1L

and 25 L "°%. 3he vas enployed at tne age of 12 and will work under czon .:‘.3 rs
.

gucn that she will e exposed =2 radiation from these sources for sne asur per Zay,

;‘11

f.ve days per wveek, cver an extended periad of time., Turing the ¢ pcsure perizd ner
sody position is 20 cm from <he radizactive mac cerials lscated iz & latoratary ased.
What i3 the miaimum amount of lead shielding (or equivalent) y2u would prescribe for

& tarrier at the fromt of the ns0od? Manipulators will be provided 83 taat aand exposure
wizhin the tarrier is not -:ecesury. Assume source strength maintained at levels Iiven,
L.e. you may neglect decay of isotcopes.

G iven:

131 - 198

AVL iz lead, om D.L 2.3 1.2

R/~Cil-nr at 1 o= 2.18 2.35 1.%0

suestizn 4l

Y32 are %o survey a new diagncostic xeray tube unit and c2llimator for complian
with JCRP reccmmerdations f3r tube housing and csllimator leakage and for '.:'.a
filtratise. The tube unit {s rared for and sperated :rom & L350 X'Vp taree-pnase
“welva-pulse zenerator ~sptb‘.o af cperaction from J.1 mA tube current far flucraosespy
=3 1000 mA for dlagnostic radisgraphy. The generatsr ls connected t3 the tube

nit 3y 35 feer long aigh-voltage cables.

t‘ﬂ

a' Cescrite the instrumentatizn and procedure y2u wauld use, including
X=ray =qui nt Jperatizg factars, =0 determine '*e maxizus cude

nousing snd collizatsr leskage (aR in 1 asur at 1 zeter froa th

2-2al ~r

- -k - - e .

3, What, Lf any, is the effect of aigh-valtage cables 3o Sube acusing
leagage teasurementa?

:) How does ':m'..’-n"'e layer and the corresponding sotal fils :‘.:n
determinaticn vary with tube current and nigh voltage 2able length
a: 8 constant xVp?

i) Wrat is meant By the "2arrow besa”', or "unique" nalf-value layer and
aow ¢an this determinaticn be aade?

- WhAT i3 the =Ziaizum %2tal ?.ltmtion recommended f2r a
T'agnistic x-ray mmcalize and wvhat s the matizrale “eni

recommerdaticn’




ABHP Zxaminatisn 15 - Part IT 3o

Jues=ion #3

Assume you nave teen asked as s consultant =2 audit the radiation safety program
of zne of the following nuclear facilities. Prepare a check list >f the {tems you
should consider, and discuss the reasscns vhy each is important.

o

tate your cholce:

1. Nuclear Fuel Reprccessing Plant

2. Radicprarmaceutical Manufacturing and Supply

L )
.

Iandustr‘al Radiograpny Iavelving X-Rays and Isotopes

4. DPower Reactor Faciliszy

- 4

-
slest._n ==

An employee at a facility where ysu are the health physicist nas been invcolved in
an incident wherein ne (s suspected of having inhaled plutanium sxide (inssluble).

a) mpare tne advantazes and disadvantages of attempting :o determine ai

-

ung bdurden due t7 Pu-230 by direct counting techniques.

-

-
1
~

3] Compare the advantages and disadvantages 3¢ ising the 20 XeV photon from the
Am=24]1 present t> determine the Pu-239 lung Surden.
¢ Compare the technigues of (a) azd (o) with urine and fecal sampling.

i % w9y 3 3 : 11 - 18 L ¢ Y - -
72y are asked t2 consult i the desizn and installatisn of & 15 MeV elec<ron acceslaracar
- . - - 2 - - ? p - . - - - -
3 ze used for cancer thermpy. The elec:iron dYeam will strike s shick “ungsten tarze
in the accelsratir %o produce x-rays.
- : - - X N 1 -
a here i3 & chsice of material for collimators and “arget shielding,
o {3 » -
J«23% 2r Ph, Which would you recommend and why?
- { - i o | : » Y ve
2) The sccelerazor L8 %2 te installed in a room which previsusly asused

22-2C teletherapy unit. The rom nas 2 £ taick csncrete walls and
one waoder 420r with & 1/« (2 layer of PH sffixed =2 =:e¢ inside surfacs.
“iscuss wvnat rou would consider (o evaliating the adequacy 37 the accelsras:r
and roze stielding.

POOR ORiGIRAL
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ASFP Ixaminatisn 15 - Part II -

~‘.sol ap .A
_‘

Sme
1sing

Tarsugn & srap, he collected moisture wvas iiluted 3 50 ml, 2ne al 2f the dilut

srizium vater vapor was released in a laboratory. An alr sample was taxken
a freeze cut technique (U freeze cut). Ten cubic feet 2f alr were drawn

.

2
wa3 2zunted for -H beta using s liquid rcintillatizcn ¢ounter.
3

Given:

o

2]

The instrument tackground is 12 ¢/m.

The esunting efficlency is 31%.

3200 csunts per -'ng°c were found iz the 1 al.
2.3312 X 10® cc = 227,

Principal intake by inhalation.

3iolagical nalf-life is 1O days.

Sreathing rate is 107 2¢/8 ars.

-

N & D
-

'3) 70% 32 innaled -H sssimilated by bady water.
'3) Iffective absorved energy is u 0l MeV/disintegraticn.
10) Mass 3f critical srgaa i3 4.3 X 10° graams.

Tatermine the WCi/ee of sritium in air.

A techanician, working for eight hours ia this atmosphere, left for s
vacation withsut submiz:ing & urize sample. IZstizate his dose in rems
cagsed °n the alr sample dacta.

I? =he technician gsubmits & urine sacple for “ritilun analysis waen e
returns from vacatisn 20 days after his expcnure, what concentratisn
af tritium would yosu expect =2 find in this urine sample?

=G

-
=u¢st1:.

A wransient burst £ 1 X 10

15 ¢issisns L2 unshielied accumulatisn 22 fissile

ratarial causes a :s.a- dose eguivalent of 25 rem a: © feet.

i

o'

A3suming & netroneto-gamma dcse equivalent ratis 2f 3, wnat is the zamra
acscroed dose?

Tour ::i:::s;L:y jetector (3 & gamma response instrument witi an alam
oian SC aR/hr. If tae detectar respeonds S0 1,25CC :t nne sctual
<amma .-to rate 3" i2g a short =t 11‘95:, wrat 13 toe maximum iistaace

cver wnizh this device will be e"ec ive {2 signalling an unshielded,

"o

in

nllisecsnd transient 32 L X 10°° flssizns® Neglect avsorption by the alr.

Shaull sufficient shielding materials Se pregent tetween “he sturse f the
2.78% ard the devectsr ¢35 result in att czas'::: Sy & facsor 2f tapee,
what will she saximum distacces 32 (5) Ye reduced =2 f:ra L X 10+¥ fission

POOR GRigiNAL
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ASHP Zxamination 15 - Par: II +Se

Suestizn #10

A -;di;:nemis' i{s planning to analyze L;nnr samples by activaticn analysis. In
develzpin is analysis procedures he activates a number 2f knowns including antizen;

8 3agsed on the infirmaticn provided, now much Lzzsb activity wauld 2e have
at the time he initiated =is work?

¢! What would be the dcse rate at 1 fo0t f°m the unshielded sample? State
sll assumptions. Use "rmiles of thumb" Lf yau wish.

c! What precautions would you reccamend for nandling this sazple assuming
it is =0 be pulverized?

d) Ia2 working up tne 3t sample ne nas s spill which resulss in_tnaalsticon

-

22 =2 | » )
of ““~t Bis 131:‘5 S28y turden is dc.erm.acd ta be *xl;a'*Ci. If the
MPC)q for lzsz s 211”' yCi/ml, would this incident require regor:ia
to the AZC (or State) Autnori-ies? (Assume o brqgtz‘.g rate of 10/ =l per

3 aours.)

. B ,
-Ats far Antimony camp.e

Zample Mass: 1l 2g antimony
Lz‘!
Isctopic Abuadance of ~ Sb: $T.25%
< 121 , v 128
Cross Section for g0 (a.y) S®
Resc:ion: o barms
Half-life 2of “EEEE: 2.3 days
Principal Gamma Say: 0.564 MeV (TO% abundanc
3 Particles L.87 MeV (704 aburlance)
1.50 MeV (20% azundance’
-
Lo i133ue
zi /M'v' :‘:’ ™ ; Q..’\
0.5 0.2
0.7 0.3
- ? :O~
2.9 ) e
rradiatica “onditions
“rradiatisn Time: S days
Flux Jensity I l:“ a/em -sec
Tlapsed time tetween ond o lrradia-
“izn and ssars of work: 2 davs

-] 8~




ABHP EXAMINATION #17 PART 11

June 18, 1973

PART Il - ANSWER ANY SEVEN
TOTAL TIME: 3 HOURS

Questior #1

Describe in detail the advantages and disadvantages, energy cependence and
sensitivity of 2 of the following personnel neutron dosimetry systems.

1. NTA film
2. Suir-’uiF T
3. Albedo

4. Fission Track

Question #2

The health physicist's evaluation of radiological exprsures to man and his
environment from man-made souvces is complicated by the existence of natural
sources.
Consider the following natural comtributors; “OK. cosmic radiation, uranium
series and thorium series. For each category below, briefly state how they
might affect a health physicist's measurements.

l. Air monitoring,

2. Sample counting,

3. In vive counting,

4. Radiation background measurements,

5. Calibration of low-level instruments,

6. Materials for comstruction and snielding of lowelevel counting
facilities,

Radicchemical analyses including materials and equipment used.



A3 4 ion 97 - Part II -1 -

Question 43

SSK: is continuously released from operating auclear rezctors o the
environment,

(1) Briefly describe how you could momitor for askx in the stack effluent
when it is masked by other short-life noble gases.

83 Kz

16 0.41%
99?:;;:~\\“~\\\‘
0.514 a
3s
qab
i \ ’ 0

(2) Briefly describe how you could monitor the environment near a reactor
boundary for 3%,

(3) %Would you expect any significant uptake of SSK: by biota? Why?

(4) Describe how you would calculate a maximum estimated radia-ion dose-rate
(skin and wholesbody) to neardy residents (e.g., a few miles away) based
on the measured release rate at the point of ralease.

ggc::ion 4o

NBS Handbook 97 lists neutron attenuation coetficients for various shield
materials. In particular, for 4 MeV neutroms, the attenuaticn coefficient
for iron is 9.31 cm”+ while the attenuation coefficient for ordinary concrete
is 0.157 em=%,

a) Ignoring r~ost factors, why is iron alome not satisfactory for neutron
shielding?

5) Design a combined irom and concrete shield for a 4 MeV neutrom source
emiccing § x 1020 seutrans per second isotropically such that the

fast neutron flux egcsidn the shield at 2 £t from the source is less
than 5 neutrons-cm*<-sec” .

¢) What would be the flux density if only 2 ft of concrece were used for
shielding.

Jucstion #3

One of the important health physics problems arisiang from the generation of
electrical energy by the use of nuclear reaczors is the safe dispcsal of

-20=- f

el



ABHP Examination #17 -3 -

Juestion #3 (Continued)

the various radiocactive wastes resulting from the reprocessing of
irradiated fuel.

a) Briefly discuss in gemeral terms the quantities and hazards of
the gasscus, liquid and solid waste materials generated in the
reprocessing.

b) Describe the treatment and disposal methods appropriate to the
various radicactive wastes identified above.

<) Identify the radionuclides which will continue to represent a
hazard cver the first several hundred vears, and thos2 which
represent the hazard over thousands to milliocns of vears;
describe some of the proposed solutiomns to the problem of
"ultimate disposal” of these materials.

Question 46

A release of airborme, particulate, alpha-emitting activity has occurred
in a large room in which there are glove box operations with variocus heavy
metai alpha emitters. The release was detected by an alpha air menmi:zor
which slarmed. The four men who were in the room lef: following the
alarm, You were notified within a few minutes and reported immediately

to the scene and find that the exact source of the release is unknown,

the four men are contaminated and none was wearing respiratory protec:ion.

You are the lead health physicist, have adequate staff assistance, and
your facility has a medical staff, ia viveo gamma/x-ray counter, bdicassay
lab and radicanalytical labs.

List, in a rough chromologizal order, the actions you would take, the
recommendations you would make and the reason far sach.

Juesticn 47

Radiation effects are (nfluenced dv the density of energy depositicn of the
‘mpinging radiation. Some radiation delivers energy to a relatively Large
volume of the cell (e.3., gacma ravs) and has a low relative biological
effectiveness (RBE) Cther radiation delivers emergy to a highly localized
part of the cell (e.3., alpha particles) and has a 2igh R3E. Several claselv
spaced icmization events are referved %o as an "ion cluster.”

Tumor cells having critical structures wizh 10 <z diameter are Seing
ir"ailated. Assume ! it one icn cluster has an energy densicy of 100 eV/ion
fidster and that one iom cluster will destroy or inactivate one cell.



ABHP Examination #17 - Part II - b4 -

Question #7 (Continued)

a) Which of three radiations having linear emergy transfer's (LET's)
of 10 kaV/u, 100 keV/u and 3500 keV/u would you expect to De the
most efficient for tumor destruction where the tumor is given the
same total dose for each of :h. three radiations? Wwhy?

(lu = 10°% ca)

b) 1If the tumor were irradiated using the most effective radiationm,
with 1000 r.ds. how much would the average temperature increase
in each cell? (4.18 x 107 ergs/cal; assume tumor tissue = water),

¢) Many tum rs are poorly vascularized particularly near the center,
and hence are far from oxygen-saturation. Discuss the "oxygen-
effect” for low LET radiations.

Question #3
126

The liquid contents of s beaker containing 10 millicuries of "~ I
accidentally boils to dryness in a laboratory measuring &4 meters x 4 meters
x ] meters high. A person working in the room breathes the vapor for 30
minutes before discovering the accident. Assuming a breathing rate of
l.25m° per hour, and the fraction of the inhaled iodine reaching the
critical organ was 0J.21:

1) Calculate the maximum uptake by the critical organ
2) Calculate the maximum dose commitment to the critical organ (rems)

Whole body weight = 70 kg
Thyroid weight = 20 g
= 13.3 days Ty = 138 days
(RBE)n = 0,156 MeV

J) Why dces :this probably represent a maximum dose estimate’

&) Would you expect :zhis dose to produce any observable diclogical
effects? Why?

Quesrion #9

Shown below is the plan view of a propcsed 115 kVp radiographic x-ray
installation to be used for general radiography. The useful beam can strike
all barriers except A - 3. For a workload of <00 mA-min/week, speciivy the
lead thickness required at 5 of the 7 points. State all assumptions on
which your calculations are based.

See the following page for tabular data.

ptat
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Question 49 (Continued)

Attended Parking Lot
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Questiom #10

A quantity of tritium wes accidentally released. Biocassay data indicated
assimilation of tritium by exposed individuals.

a)

b)

¢)

d)

An initial tritium activity measurement in urine for one case was
3.4 x 1073 uCi/ml and 5 days later was 2.4 x 1073 uCi/ml CIstimate
the retention half-period of tritium for this individual.

Identify one treatment that might be instituted to reducs the tutal
integrated dose.

One urine sample measured 23.4 c¢/m, including counter dackgrounac
compared o a background count rate of 19.1 c/m. If both rates were
determined by l00 minute count times, estimate whether or not the
observed couat vates are statistically different.

Some of the accidentally released tritium is ultimately discharged
to the environment. Mechanisms which have been found to be
{mportant in the reconcentration and redistribution of envirom-
mental radionuclides include bioconcentration and transpiration.
State in one or two sentences the importance of these zechanisms
in determining the environmental behavior of tritium.
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PART Il - ANSNER ANY SEVEN
TOTAL_TIME: 3 HOURS

Question #1
A salvent vapor axplosion has taken place in a2 source ancipeulation facilisy
at the U. S. Radicnics Company site. The most recant fsatope inventsry for
the facility indfcates a total content of 10 ig of 23%CF s the axide.
Continuous air monitors with audidle 2larms indicate s¥ynificant imcunts
of alpha activity. Three of the facility cccupants have avacuated to a
pre-assigned hold-raint just cutside che ac~1vz/ antrance. As dirsctor
of the health physics emergency res;cnse tur+n discuss the fallswing:
1. Your prigrities in the ‘nitial respense.
2. The staps you would take for proper tatal respense.
3. Personnel protection for team merhers.
4. lMenitoring and surveillance for cleanup operaticns.
Data on 253Cf:
a) Specific neutron dese rate: 2.4 x 103 rem/hre.gm. 42 1 o
b) Specific gamma dose rate: 1.4 x 102 ram/he.gn. at 1
¢c) Specific activity (alpha): 5.37 x 102 Ci/m
d) HPC‘ (20-hr week): 3 x 101} ,Ci/cmd

Question 42

An smployee werking in a gléve box ccntaining 23%PuQ, discovers that a
has a h2avily contimiated hand. [t was detarmined that the contz initien

#3s the rasult of a iocle in cne of the ;’r:e box gioves. It was astimatad
frem 2 recording air menitor (with 2 Jdefective alarm) that tha amployee
w3s 2xpcsed to an airborne z3'Pu0~ concentration of 4 x 10-3  Ci/cc far 2ne
nour, From cascade ‘”93Ct0r rasults the mass median sarodynamic ;ar:‘:Ye
size ('AD) was astimatad to Se O.: .
3. Given tha revised lung mode! Zata on the attached pige and
assuming unifarm anergy cepcsiticn in the ’,",s, caiculate
the total intagratad dose in rem to the pulmonary ragica of
the lungs.
. Briefly discuss the current controversy surrgunding the
assumpticn of unifeorm energy descsiticn in the ! ";s far an

fanalation .xposure of this type.

 POOR ORRIRAL

3



lass of puimonary reqicn of the lungs = § x

DATA for PROBLEM 42

239,

3reathing Rale

a
23‘."uo2 is 2 Class Y

y ZE(N"E)n

1 May

“ 2D CovvTanTs tow 152 wrrit TOLM CLzaraxce Moot

' Coinpaund ¢lass
Y lm | Patway | (D) ™M | m
P @, s | soten satcao
%) "O1H08 | A34,09 2.4:,099
|
T-3 ) 001,398 | 001403 801 2001
(d) 034N0s | 924085 | 02 %099
? ‘e) 95408 £0¢,0.18 204,008
n - 1404 14,04
(7 - MNe&04 00494
) 052402 | £3¢,0.08 304018
L ) 054119 i 0410 1673409
| e 'a) T 8 __rg]
| 2T a0
- |
| ) Teen - goema | 2 r
Ioé ! Segen (T3 _—.: |
ol , ,
g — o B LY

¢ The St value
fraction.

Ragon

%7

2. [Tyman
woeesil) |

isted is the Sinlogies! halftlife; the second is the regional

-26=

= 53 MYaVy

= 20 liters/minute
ccmpound
0

HA5S OR ACTIVITY MEOIAN DIAMETER

]
|
er—l—— -
& | :
et
o SN 5R TR |
a2 =
’ 1 ]
21~ - \
= Q 8™ NV 9 33

PERCENT 2223siTCN

T16. 14 The deposition sstimate Sr ke pul-
mAnAry Jompasiment while '
modorate work sate. CLT

Sut iss are represented By wag

Sclan acrodynamic dizmeters 3.0

sont = swmeat Slies
WICRT L7001 QSN

PR GBI

ol At o f"‘g
rf‘bi\) Uiy



A3KP Examination #18 - Part II -2-

Point Value Cuestion #3

10 A rzdiation dosimeter is made from a cubical plastic scintillater
(S cmon a side). The light output is detacted with a photomultiplier
tube and the resuiting current is measured with an glectrometer. The
dosimeter is calibrated with a !37Cs source with an activity of 4.5 aCi.
The electrometer reads 6.0 x 10-7 amperes (background subtracted) wien
the sgurce is placad 1 meter from the center of the detactor.

An lodine-125 source gives a reading of 2.3 x 10-9 amperss at the same
distance (background subtracted).

~hat is the exposure rate at | meter from the lodine-125 source? ‘ieglact
the effact of scattered radiation ar the inverse-square law distance
variation through the detector. Assume the =nergy flux density falls

off in the crystal as e-""en* and the radiation is incident normally

on the crystal face.

M 137¢¢ 1251
0.56 MaV 0.027 Mey

Mass enargy absorption coafficient, cmi/g, for crystal 0.031 0.097

Garma :hotins smitted per disintagration 0.338 07

“ass anergy absorpticn coefficient, cmé/g, for air 0.029 0.26

Censity of air at 0°C, 760 mm 0.001293 3/¢m?

Density of crystal 1.0 g/cald

Mean electren volts to produce 1 Inn pair 34

Charge on 2lactron 1.6 x 10°1? Coulomb

lon pairs/cc - 2pentgen 2.08 x 109

Coulemd/gram - 3centgen 2.58 x 19°7

Quastion #4

Give the shysiolcgical effacts to Se axpected from the fallowing acuta
. 24p0sures:

2 a) 300 rad %o the whole-bedy from 34Cy zamma rays;

2 b) 25 rad to the whola-Sody from 53Co gamma rays;

2 c) 1000 rad to the hands from 327 seta rays;

2 @) 3500 rad %o the whole-body from fast neutrens.

2 dow weuld you modify your answer if the axposures ware unifomly izrz2ad
3ver a rericd 3f sne sear?

/ #+U,
r 3 i ;}" 7
- J 7



ASHP Exsminaticn 2138 - Pirt [I -3-

Point Yalue Question 45

10 Ciffarentiate the merits ¢f Nal(T1), Ge(Li), and Si(Li) for gamma
spectrascopy of envircrmental samples from uncontrelled ireas.

Questian 26

As a h2alth shysicist in a ‘Jel réprocessing plant, “cw wculd you

M st handla each of the follewin

Peint Yalue - il 3
5 a) You ire raquired to 2ralyze the itack erfluent far radicicdine

in particulate, elomen.s! . crzanic and other ‘3:ms. S3riefly

describe how you would simpis tais effluent, 2nalyze the

somple, and intarpret the results.

2-1/2 5) You cre asked %o show that your stick sampla probe is fso-
kinetic. How would you do it?

2-1/2 ¢) List the factors wnich Jetirmine the ra»e at which 1izuid waste
can be dischargad to a stream. List at la st four of them,

Quasticn 7

A i “cal reem, 3 meters Sn 4 side, contains a 14 MeV neutron source
at the centor emitting 103 n/sec. [t is desircd to shield the racm
s0 that tha Jdose ~juivalant rate in adjicent rocoms is less than
2.5 nem/h, Tan-foot ’hic< #alls of aordinary concrate are plinned.
) The roof will hive two 2 f concra
aaint Value 2 e two Fiet of concrate.
s 8) Calculate the dose ~quivalent rate "coming througn” the ..1lls,
and the percentage due %2 ga.ma radiztion,
5) DOiscuss the ad:guacy of the nverall shia!l
2 £ - *
y3u foresee uny prodlems?

jing desizn. Oo

- - - - - -
slams would 5@ asscciated with

4 ¢) ‘ihat .ad»:""al radiatica ar
Lisy.

2
the gparati of this facilis

State any assumptions /cu mnake that affaqt your answers, 3and supsort
your discussion with calculations wbare agpropriate

Given: Figure {attached)

for e, % 7.3 .

I.‘ wev IZ '1/ 'SQC - 2 J -.slh al
seutreng §EUE ran € a3 sorption coefficient in crdinary concrete = 0.37 oo *
R Jincluices asutren -uw':uc)

-28- P““R | ﬁ ﬁ.!.?;’i h‘% I\ L
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4
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ASHP Examination 418 - Part [I -4-
Question #8
You are a health physicist at an accelarator facility and are ask2d to
participate in the design of shielding required for a new erperimental

beam. The information you are given is:

Accelerator - electron LINAC for industrial radiogragchy
2eam energy - 25 eV

Peak currant - | zmp

Beam pulse width - 2 usec

Pulsae repetition rate - 260 pulses/sec

The zlactren beam is t9 be tant 30° with a radius of
curvature of 10 cm,

#here would one axpect to find significant radiation scurces
within the machine? what types of radiation will you cansidar
under:

a) normal oparating conditions,

b) a failure in some portion of the beam transport
systam at the tend?

Qualitatively, what would your shield design Se at the S:nd
and why?

You are told that the continunus Seam loss in the bend will he
Tess than 0.1% and that the interlock systems will raliasly turn
off the beam within 2 pulses if any fiilure occurs in tha Snam
transport system,

a) 'Yould you consider the continuous Seam 1s5ss or the
failure situaticn to be the Timiting case for detzrmining
shielding? State any assumptions and all consiizraticns.

b) Is it necessary to considar activation of =machine jarts
when designing the shield? why or why not?

7 0 f A
-30- 5‘\) H u@



AZHP Examination #18 - Part [ =S

Question 43

A radiochemistry laboratory in a facility consists of a high leval lab,
: )
2001t Yalue 2 Tow level lab, and a counting rcom all in cne complex.

4 a. 0Oiscuss the desiqgn of the air supply and exhaust system for this
cemplex, Include such things as air flow gaths, flow ratas,
filtration, air treatment, slace ent of exhaust fans, ate.

Give reascns to justify 2ach of your design recommendations.

4 5. 0Discuss your recommendations fur the drain system in this co-plex,
Include such things as appropriateness of segrag.tsd driins
recommended materials of construction, routing, trips, etc.

Give reasons to justify each of sour design ~sccmmendations.
(Assume the facility of which this lab complex is a part alse
nas a racwaste treatment ccmplex.)

2 ¢. DOiscuss your recommendations for flcor and wall coatings.

Cuestion %10

Give an explinaticn of why the fol! wing are examples of situaticns

Paint Valse fn which charged particle equilibrium (CPE) conditions do not =xist:

3-1/3 a. an air-tissue 3oundary,

3-1/73 . near a point sc.rce of radiation,

3-1/3 ¢. a 10 MeV photon team in air incident upen 2a air-gsquivalant
dosimetar,

POOR ORIGINAL
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5

ABHP EXAMINATICN 313
July 14, 197§

Part - Answer an: ven

Tota! Time: 4 hours

Question #1
A sarious accident nas resuited in the dispersal of reactcr-grace slutsnium
dioxide on a busy intarstate highway. You have syrvey instrurents from

which you can estimate the averaga piutcnwum activity per unit area of
contaminated surface. As the health physicist cn the smergency response
team, you are asked to estaplish an exclusion zone %0 limit pupiic accass
during cleanup operations.

a) Briefly discuss the health physics consicderations wnich you would use
in establishing 2 maximum contaminaticon level at the exclusicn zone
barricades immediately PoOst-accicent, and during claanup.

b) What health physics considerations wculd Sear on the establishment
of an acceptable residual contamination level for long-term puslic
access after eleanup?

Question #2

Maximum Permissidie Concentraticns in afr of many insoluble radicactive
isotopes as recommended by the I[CRP, NCRP, and cedified in 10 CFR Part 20
of the Coce of Feceral Regulations, are tasad on the assumotion tnat the
material is uniformiy deposited in the lung, an¢ tnat there is a unifom
distridbuticn of energy per gram of lung tisSue.

a) ls this a reascnable assumotion with regard to large numbers of Deta
and gamma emitting particies? Why?

b, Is this 3 reascrnable assumption with ragard 20 alpha emitting particuliatsas
such as 239Py?  hy?

¢) Would you exgect tne as;;na"~n a‘ Jniform digstribytion of particulatas
and enerqy in tae lung %2 ..sJA. in an underestimate or oversstimala

of the risk of carcar frcm inhaiation of 235Py?  Why?

POCR 05 ESfNAL
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ABHP Exam #13 -2-

Point Value
)

Question #3

You have just been hired as a health gnysicist by Acme Rad Services, Inc.,
which is planning %0 install an 11 kCi 5CCo source for incustrial purgesas.
The source pig is to be loccated in an existing room shown in Figure 1 delow.
It has been previously determined that with the nlinned w~orkloag of

10 h/week, the exposure rates just outsice of walls A ana 3 are 0.17 R/yr
and § R/yr, respectively. Wall D is a very tnick concrate wa!l because

of an acceierator on the far side. Wall C is a thin walligoard wall 0 e
rebuilt of ordinary concrete.

a) Using the data bdelow and Figures 1 and 2, calculate the minimum snielding
for Wall C required to reduce the exposure rat2 on the far sice %0
5 R/yr. Neglect any buila-up factors and consider only radiation
scattered at 30° from the object.

b) Comment on the entire installation from a health physics point of visw,

Given:
Censity of ordinary concrete: 2.35 g/cc

Ratio of 30° scattered radiation at | meter from radiographed ctject
to incicent exposure: 10-3

For 60Co: 1.3 RHM per Curte.

Energy of scattered photon e s .
1+ (E/mgc?)(1 - coss)
nocz = rest mass energy equivalent of electron = 0.31 MeV

E = initial photon energy

- : -
See Figure ¢

Mass attenuation coefficients for ordinary concrat
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ABHP Exam 419 -3-

ti £4

3
Two important reactions for thermal neuirons in tissue are HN (n,p) '4C
and H (n,y)2H. Calculate:

Point Value

a) The absorbed dose and dose equivalent for each reaction in tissue per
% unit thermal neutron fluence (nth/cmz).

B b) The maximum permissisle thermal neutren flux density bdased on the
sum of these two reactions.

State any assumptions necessary in making calculations.
Given:

Ny = 6.02 x 1022 atoms/g tissue
H

Niw = 0.11 x 1C32 atoms/g tissue
N

ct”(‘H) = 0.33 barns EY = 2.2 Mey
ath(1“N) = % 3 barns Ep = 0.5 MeV

1 rad = 1072 J/kg

1 MeV = 1.6 x 10713 )

Fraction of vy energy abscrbed in body = .28
1 barn = 10°2% cm

tissue density = 1 g/cc

-~ o
Point Val.s  ad@stion #5

10 You are hired as a Health Physics Consultant Sy a utility planning %2
build a nuclzar oewer reacter. Discuss in general terms the basiz 2lamenss
of the environmental surveillance program (incluading ratisnale) for
radiation and radicactivity you would recommend.

3
el

-35- J



Point Value
1

3

Point Value
2.5

2‘5
2.5
2.5

Pgint Value
3
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ABHP Exam #19 -4

Qgg;;ion i§

It is recognized that '37Cs (T,,, = 30 y) comprises a significant fracticn
of fallout radicactivity. Giveh an initial background exposure rate of
1.5 uR/hr frem L37Cs in the soil: :

a) Calculate its initial annual exposure rate contribution.

b) Calculate the integrated 30-year exposure %o each individual in the
population at risk, assuming no acditicmal faliout.

¢) Compare the 30-year exposure value with the [.l.R.2. populatien
gonadal dose limit and briefly discuss its significance.

d) Discuss the other factors (in addition to extarnal exposure) whicn
should be ccnsidered in avaluating the racdiological significance of
137Cs fallout to the general population.

yestior #7

Radwaste handling and processing is an important part of a power reactor
health physics program.

a) In a power reactor, list three (3) sources of each of the following
types of radicactive waste.

1. Liquid waste
2. Gaseous waste
3. Solid waste

b) Briefly discuss at least three (3) methods for processing l1igquid waste.

¢) Briefly discuss at least three (3) methods for processing gasascus waste2.

d) Briefly discuss at least three (3) methods for processing solic waste.

Question #3
The radiation doses recaived during the innual outages at cower re2sicrs
contribute significantly to ine total personnel dose in tnese facilitias,

Select either a PWR or SWR and discuss.

a) Which outage jcbs are the majcr sourcas of sxposure?

b) As the health physicist, wnat enecific recs
obs listed in (a3, acove?

to reduce the 2xposure recsives cn the j

mrendaticons would you maka
- b
-

+«36=



Pyint Value

Point V3lue
3-1/3
3‘:/3
3-1/3

ABHP Exam #19 -8

gy!;gion €9

A graduate student was working with 10 Ci of tritium gas in a heed. As =h
result of a small explosion fn the ==itium gas container, the container uas
ruptured and the front of the hood was Slown out. The considerasly snaken,
but otherwise uninjured student, suspected that he might have received sime
tritium uptake. He collected a urine sample agproximataiy 15 minutes 2llowi
the incident and submitted it to the Radiation Safety Officer (R30). The RSO
requested that the stucdent sucmit anotner urine sample in 2 nours. The
;n;éysis of this second urine sample ingicated a tritium concentration of
1/4.

o

a) In your judgment was the RSQ carrect in requesting the second urine
sample to avaiuate the uptake”™ way?

b) Calculate the students integr2ted dose equivalent assuming an effective
elimination haif-l1ife of 10 gavs.

c) What would the stucent's averzg: daily liguid intake have to be to
reduce the intagrated dese equiva 3:nt to 2.3 rem.

d) If you were the RSO would you recormend to the student the increasag
fluid intake necessary tc reguce nis dose equivalent %0 2.5 rem.

Glven: critical Organ for Tritium is Sody Water (43 litres)
QF for trétium = |

Energy of tritium beta: Em“ = 18 keV, E‘v'. = 5.5 keV
1ev=1.6x10"!? joules
1 rad = 10~2 J/kg

Question 410

University research cperaticns ofien utilize a variety of ragiaticn ssoursces,
such as large fixed jamma scurces, {-riy machines, nuclear rgactors, zarsic!
accelerators, neutrsn scurces, ang uns2aled ragioisotice scurces. :Zac
these radiation sources must De instalied and ysed so as %0 minimize ©
ragiation dose =0 individuals. Considering the bdasic orincinles for »
perscnnel ccse, discuss which metncd(s) you would emonasize in each ¢of
follewing cases. Explain your reascns in each case.

W

a) 50 mCi of 337 usec in 2 bicchemica)l lapeling experiment.
5) S0CC Ci of %%Cc as a sealed source used for raciation damage studies.

¢} A one time transfer of 1 mg of 152Cf as 3 sealed source from its
shipping container to a large axperimental water tank.

PO0n, CRIGIHAL
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ABHP Exam #13 -G

Question 411

Neutron radiaticn is often a major contributor to the radiation environment
around particle accelerators.

a) List four (4) important processes Dy which neutrons interact with matier,

B) For each interaction process listed in part (a), descrite a neutron
detector based on that interacticn orocess. BSriefly discuss the
application of each detector in measuring neutrons arsund an acceieratgr.

Question #'2

You are nired as a consultant by an industrial firm who poroposes tc use

an electron accelerator for the unique application of excavating rock.

Two alternative designs are oropos2d, one praducing an energy of 2 “aV
with an average bean current of 5 amds, the other using a beam anergy

of 10 MeV with the sare avarage beam power. Thare is no diffarence 1n the
efficiency of either accelerator in excavation; they may be manufacturec
4t the same cost.

a) Which accelerator would you recommend be produced? Why?

b) Calculate the"maximum radfation level at the surfice of the jround
when a 2 eV, 10 M4 accelerator is cperating 2 metars uncerground.

Given:
The forward Bremsstranlung intensity, I, produced by an electron
beam impinging on a thick target is given by:

\

I (watts cm "2 per amp at | meter) = 5.0x10°2 T(7+0.51)2 1n (3850 R/x,)
T = Electron energy in MeV

(Rock may be assumed identical to aluminum in its atomic propertiss.)
R = range of 2 MeV electrans in Al = 0.35 gm cm =2

R, radfation length of Al = 26.3 gm ¢m =2

Assume 10% photons cm *% sec *' 3 ] rem h-!,

1 MeV = 1.5 x 10°%2 joules

1 Joule/sec = 1 watt

Attenuaticn coefficient of photcns in rock = 9.15 em=!
Assume a Sufldup factor of 2.

. POOR ORIGINAL
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gusggion #13

A patient is to be given a 200 mCi '3[ oral therapeutic dose 'as iogide)

for an incperasle thyroid metastasis. The thyroid nas been surgically

10 removed during a orevious hospitalizaticn. Briefly discuss the neaitn
physics aspects of the cose acministraticn and the following hospitalizaticn

of the patient.

Poins Value

gg!igign 414

The plan below (Figure 3) shows 3 propcsed 59Co taletherany installation.
The useful Seam can be directed only at tne floor and at wall 3C.

P0int Yalue

a) Using the attached table, specify the concrete shielding required for
10 Point 2 and any three (3) of the others snowr for a workloaa, 4, of
120,000 R/week at one meter. List and exy.ain 31l assumptions used
in arriving at the saielding specifies.

(@ STREsT
A t 8
Atrtended '
10
Elevator ®\7. I
G >+ 14' @ e
Dressing 7 o
Roam @ ; '|°‘
- l $ 20’
| @] \
Contrai
Corricer 'f. 6 N\ ¢ Emerge
- Sengy
<:> \\ Exit

Business Cffice

FIGURE 3

i i L
+39= ] W ) |4~



DATA FOR PROBLEM #14

Tasee 21=C:5all-80 sAiedding requirements for conirolled ‘"”_a

.:::,h}'.:". mn--r-u-s-muwm.
PRI —— ;
120, 000 5|7 |10 n.zs{m |
60,000 s| 7|10)1s'20 20|
30,000 S| 7(10/14]|20128 10|
48,000 8| 7(10 14|20 40|
7,50 $| 7]10{24|20,25{40
3,7%0 L 71011|:);:‘.§
1,87 H 7,:0114.20
950 s| ri10 ; "
a5 s$| rj10
%40 5| 1
120 5
?"F:"' Thickaea of C ¢
7L : rve | oncivte a Loaches
laczes ofi{zezes afl
Coacrete| Cozgietw
Primacy 2.8 | 8.15 ;49.02‘-0.5?“ 1§n.7‘;:3.::33 §.34.331.9123. 4. 27.04.6
Secondary | ' : ’ ' '
h.kmd I
0.1% 2.45 | 8.15 24.6'22.1119.7117.3114.8112.4'3.50) 7.5 5.0l 2.61 0.2
0.057.- 245 | 815 22,119 TUT.S04 52,4 9. 91 ? 5 5.0/ 25020
Scatters @ P 1 o)
30° 2.4 | 8.0 32.220.3.27.9'25.5.73.1/20.7118.3115.613. 811111 8.7
45 235 | 7.8 (30.6:28.225.9:23.6-20. 218 .81, 514 211,81 0.4 7.1
60* 2.7 | 7.55 T E8.523.301.018.7118.4114.2.10.8! 3,81 T 4 5.1
90* 1.82 | 6.05 121.3119.4/17.7115.5'14.0/12.2:10.4! 8.5} 6.7} ¢.8! 3.1
120° 1.72 | 8.7 ;:s.o'xs.x.,u.a;.. S1.11 940 7.7 6.01 4.2/ 2.51 0.3

AFor a weelly desiga level of 100 mR; add one tenth.vaive layer (7V'L) for
regions in the environs to reduce racisiion (o 10 Mmil/ week.

DWW —workload in Q/weex< at | m, U=use {actor, T=cesunaney {actor.

¢ Thickness based on soncrete “decsity of 223 g/em? (147 ib/019).

d Refers 1o iaaksze radiation (rom source nousing when source in “ON"’* condi-
tion; msy be ignored if lesst3an 23 mR A st L m.

@ For large Beid 20 em) and 2 source 1o sain distancs of 49 to 60 em. This in-
eluces seattering from the coilimator and {rom Lhe pasatom (II.

OCR ORIGINAL
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guggtion $18

In a fuel reprocessing plant, irradiated fuel is dissolved so that it is

Point Value Chemiciily separated into three main streams:

3-1/3 a) uranium

3-1/3 b) plutonium

3-1/3 ¢) fission products
Assume that maintanance work must Se done on a pump in e2ach of thes: streams.
Briefly discuss %he health physics precautions wnich must be taken for the

WOrk on eacn stream.

Question #16

One area of a fuel reprocessing plant is made up of the five rocms shown

on the attached sketch (Figure 4). You are being consultad by :the facility
engineer to assist him in properly designing the ventilation system.

He gives you the attached sketch and the following informaticn:

a) The ventilaticn supply and exhaust for this area will service only
the five rooms shown.

b) Each room will have its own suoply and exhaust duct and any vclume
of air can be supplied to and exhaustsd from any room. (The facilit
engineer will cdesign the pressure drop Detween areas sC the proper
air flow patterns will exist when docrs are cpened.)

¢) It is felt that the NRC will agree to waive the Reg. Guide 3.72
requirement for rougning filters on the exnaust of each rocm if th e b
absence will germit a single alpha constant air monitor 2 sarvic
the entire area and detect 1 x MPC within 4 ncurs if it occurs An auy
one of the five rooms.

i - TR 3 . iA ' & 229 3 ) '.«"'2 S: fam)

d) Pu-239 is the limiting radicnuclide .“.PCa for Pu is 2 x 10 uCi/ce)

e) The dasign criteria states that each of the five roome must have at
least 5 air cnanges per nour.

f) Ceiling heights:

.rane and ::u ament M3intznance Are3 s 20'

- l (i
Product Cantainer Storage Area and tne C 2O ' 9
Plutonium Loacout Operating Station = 14' Jpete
Air Lock ang Corricer = 12

POOR ORIGINAL
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In checking various alpha constant air menitors, the one you have decided
to recommend uses a kinetic impactor systam with a step advance tage.
This monitor has the following specifications:

a.
b.
c.

d‘
"

Nominai flow rate = 20 cfm

Detector efficiency = 30%

The tape advance frequency 1s adjustable so that a 4 hour sample time
is possible.

Normal background on the monitor is 10 com.

The meter scale and time constant of the monitor are such that 20 com
above background is easily recognized as s positive reading.

Calculate the minimum airflow which must be used for sach of the five
rooms so that you meet all the design criteria and can detect ! x ''°C
in any room within 4 hours by sampling tne common axhaust header,
Neglect the volume of air that is in any perscnnel docr opening.)

1 cu. ft. = 28,30C cc)



DATA FOR QUESTION 15
PIGURE 4
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ABHP EXAMINATICON #20

June 28, 1378

Part 17 - Apnswer any saven

Total Time: 4 hours

The transportation and disposal of radigactive wasta have racaived
Pcint V2lye considerable attention in recent years.

5 a) DOiscuss the envircnmental impact of accidents invelving the trans-
portation of radicactive wasta. Include in the discussion the
relaticn of transportaticn ragulaticns to the environmental affects
of accidents.

wn
o
—

Discuss the environmental ascects of the present disposal of

1) activaticn products and 2) transuranic wastes. Include in the
discussion packaging recuirements and environmental considerations
of disposal site salection and operation.

0 =

Qquestizn #2

Electron capture detectors for gas chromatograpghs use tritium or 53>xi
foils in the cells. Release ratas far each, at their normal cperating
temperatures, are 10 uCi/min and 13 nCi/min, respectivaiy. Qne of each
type is lccated in 2 reom 8m x 7= x 3m in & laboratory building fairly
accessidie to the general public. Assume that the tritium is releasad as
the 3xide whereas only 50% of the nickel released is soluble.

A fan in the room provides reasonatly comp .2 mixing. The ventilatic:
system, which exhausts the room air directly o the cutdoers, srovides

Point V2'u2 thres air changes per hour.
S — -
N a) Yhat are the averige room cancantrations of tritium and 5‘Hi at

ecuilibrium when the jas cnrcmatographs are grerating?

€ 5) Jiscuss the health physics program that you would recormend for this
oneraticn.
3&:3_: MpC ;a:.: '_,:; -1
Contrelled Area Uncontrallied iprea
- ' ] - - - - “ - -7
iritium (as HTQ or aZJ) §x13"° 2x10
6“ - . 'a - -a-;
.‘ln 4 6(~3 X1y
(1) 1x10° 1x10°3
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Question #3

A radiographer instalied x-ray film arcund a pipe weld prior %o insarting
a sealeq source of gamma radiaticn into the pipe as nart of the insgectis
procedura. fter completion of the film fastallation, it was discoversd
that he nad been exposaed from the back -, the source which had not Seen
fully retracted into its shield.

The radiographer's dosimeter was procassed and he described and re-snact

(the source having been removed) the installation of the film. [t was found
that he wore his dosimetar naar the midline of his chest abcut 23 cm ascva
his belt; the source was at the level of his belt, in line with the midline
of his back, and at a distance of 10 cm from the surface of his back; and the
dose equivalent at the location of his desimetar was 0.1 rem for the duraticn
of this exposure.

a) Calcuylate the maximum dose equivalant at the surface of his back given
the following: the HVL for the radiation in any tissue in this casa is
S cm; neglect any other affect of scattering or buildup and any atstanuatic-
by air or clething; the radiation at any point considared is in aguilibrium
with soft tissue; the radiocgrapher's torsc is assumed %0 be a slab of
soft cissua, 25 cm thick ana 35 ¢m wide; and the source is a peint ssurca.

b) List the corrective measurss which you would institute to prevent a
recurrence of this incident.

Question s4

The foilcwing average !ifa soan data on a2 lirge graup of young adult ra:s
that survived early mortality (mcre than 30 days) was collected using
cobalt-60 gamma radiation delivered in single acute doses.

Dose (rads) Life Span (days)
15 397
70 380
130 339
300 332
425 327
550 780
330 73¢9
The zontrol (unirradiated) raz 1ifescan was 1000 days. The dose laadin:
*= 505 mortality (L0gp.3p) 7 2 third group of Jreviously unirradiated rats

. wma
5 700 rads.

(Continued on nex: zage)
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. ) 5‘3» '3 T g.s
a) Estimata the average life-span shortening due to acute ""Co irradiation

for rats in days par rad.

b) Determine an 2gquaticn for the life-span as a function of garma dose.
Express the life-span as sercent of control liespan. i“ake the
uation as simple as possible that fits the data approximaszaly.

¢) Assuming that equal fractions of the LDgn.3g for the different species
of marmals produce the same percentage |ifespan loss, estimata the
Tife-shortaning effect in years in man frem a single acuta dose af 102
rads. The LDgg.3g for man in this case is 300 rads at the midline.
The 1ife expectancy is 70 years for unirradiatad humans.

guestion $5

As the Health Physicist at a large university you have been asked %o sat up
an in-house bicassay program ¢o menitor biology and chemistry resaarch
workers whc at various times work with up to the follewing gquantities
radioisotopes.

Quantity and Isotoce

-
~ =
Vi

]f-Life for Critical Orcan

e

2 Cf of 3y Te = 10 days
200 mCi of ¢ T, = 14 days
100 mCi of 1oc T, = 12 days

§0 mCi of 251 T = 42 days

"

Your previous experience at this university indicates that 23% of tne bSisassay
results are less than | investigaticn level (35 defined By the ICR?)

Jiscuss your reccmmendaticns and reasons far the follewing points.

a) What type of hisassay wou'ld you racommend far sach radiod
includes any methcd usad %9 evaluate internal Zesesition
Assume you have 2ccgass 53 any type of counter casired.

tape? (3isassay
-

. g3 \
gignuc.ices,;

8) Ofscuss the raticnale for the routine bicassay fragquency you would
recommend for each radioisotape.

c) What calibration methods wculd you recommend for 2ach type of bicassay
analysis vou choosa?

)y
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gugstfon 25

A biologist wearing a labcoat but no gloves was hemeganizing a cell culture
containing 50 mCi of 32P-phosphata. The tube shattared nd uniformly
contaminated toth of his hands. After three scrubbings with detsrgent, you
measurszc the non-removabie activity with 23 5 ¢m diamster detector at contact:
to be 1.5x10% com anywhere on either hand. The workar is now on ais way

to your medical facility and you stop by your office to get the following
data before conferring with the Instituta physician.

1) From Radfological Health Handbock
E; for 3% . 0.65 MeV, T 1/2 = 14.3 day, maximum range of 8 in tissue = 320 =2,

Standard man: anidermis 500 gm
dermis 4300 gm
skin area 13000

Assume that the thickness of the epidermis and dermis is uniform over th2
body.

2) From your files

Total detactor efficiency (including gecmetry) = 3.0%

Effective removal half-lifs for 3 sravious S2P-phosphata hand contaminatisn
incidents was 2.7 days.

3) From Radiation Dosimetrv (Hine and 2r2unell)

For a 38" source on an infinite thin plane insida 2 uniform aksordin
material the dose at point (x) is:
o . C 3 - 1
D(x) = 2.56 x 10 ¥ T {C[ (1+1n2o)-exp(1 - % )] %xp(z--ax,,}
<

it x> ™

expression in brackets[] 3 [ Sy

 J
O(x) = dose rate in rad/min. at daoth x in gram/cm”

g2 = avg. 3 snergy in MeV
. " dBm/cmz

v = 2.2 cmzﬁ;m tissue

¢ = ]

a) Calculate the maximum dcse o the darmi: and the sulcutanesus tissue.

b) How do these calculated doses comsare i maximum pere issible doses for
these tissues?

¢) ‘hat recommendations would rou make tc th» physician regarding initial ane
follow-up treatment procedures?

«46 =
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In a power reactor, failed fuel cladd{ng results in significant gasecus
activity being released from the fuel and possibly "~m the plant. Sinzs
this gas-ous ac*iv1./ ¢an produca health physics problams Sota in the slant
and in the eavirons around the plant, it is important t3 recocﬁ*:e that a
ciaddinq failure exists and to identif the suspect assembly or assemblias

so that they can be removed from the reactor.

-4
-
“

»
o
o
w

a) What is usually the first indication that a fuel cladding failur

ocsurred in a PUR? In a 3WR?

b) If this first indication is questionabla, what can be done ta verify
or refute the indication?

c) 'dhat actions can be takan while operating ts acoroximately locata th
suspect fuel?

d) Once the reactor is shut down, the fuel can be"sipoed"to detarmine the
condition of each assembly. There are three gzenaral“sipaing”tacinicues
used. Cescrice each of these techniaques, describe the ac:1v1“‘es

measured to evaluata the fuel, and give the advintages and disadvantagas
of each methed.

Questicn #8

A demineralizer on the primary system of a powar raactar is orocasst ing 2 Fiay
”

of 600 1/min. The long-lived isctopes ramsved by :r2 demineraliza
analyzed to bse:

uCi/mi
80, a.3x1074
S4in 3.2x10-4
137¢s 3.2x10~2

a; [f the demineralizer has bSeen on-line “sr 130 days, «hat s the %atal
activity of these radionuclides which is 3uilt up 2n the deminerilizar?

b) Assuming that the demineralizer aporoximates 2 seint scurce at shras matar
what radiation lavel would you expect to measure a%t thras metars “ram %2

demineralizer afitsr it nas been isolatad for four weeks?

Qata:
Radionuclide Halflifa  3eta Radiaticn (Mev) Gamma 3adiation [''sv)
50,. * + yer A 1 IAQ'\ " qqfv.ﬂu - altAaneg
vo s~zsy ].08(3.. 2]y --J44k,¢l, ;.ll\-ob. sy 3 e
S4i1n 3134 0.335(162%)
11 - - P T
137Cs 30.2y 1.176(7%) 0.88(2s3)
i i}
47 . ¥
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yestion #9

Fuel fabrication facilities may be required to manufacture plutonium as
well as uranium based fueis.

Discuss:

a) The specific changes in the routine and emergency environmental
monitoring programs, and

b) The specific changes in facility design philosophy as it relatas %o
the off-site environment

required at a nuclear fuels fabrication facility in order to fabricata
plutonium fuel in addition to uranium fuel.

Questicn #10

The concentration of 225§a in the atmesphere at a particular lccation has
been measured %o be 10-18 .Ci/cc on the average. The average concantratiaon
of 225Q3 in the soil at this locatiocn is 2.2 dom/g and it is asproximataly
uniformly distributed in the soil. The density of the soil is ? g/cc.

a) Assuming a resuspen;}cn factor of 5x1077 m~1, what is the resuspendable
226Ra activity per m<?

b) linat {s the effective thickness of the resuspendable layer of sail?
c) Assuming an adult inhales 225Ra at the concentration measured at :ais

lozation for 30 years, what would Se the total intagrated dose squi-
valent to the bone at the end of the 30 year pericd?

Given: B8reathing rate = 2x107 cc/day
Fraction of 228Ra inhaled reaching the Sone is 2.2
Te for removal of 22083 from Sone = 1.5x10% days
Dose aquivalent rata to Sone from 22523 = 1.3 rem/day-uCi

-4 8= ~
4 ‘«,’X
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Question #11

You are hired as a consultant to specify the required orotective shisiding

for a general purpose radiographic/flucroscopic examination rocm that has
the “cliowing lay-out:

X-Ray Tube
Head

A 100 'Vp x-riy generatar equisped for image intansified flucros~ipy is
to be installed in this ‘ac.i.., The patient load will be aporaximataly
20 per day, S5 days cer weak., The 1verage numter of films per ::.:ient is 2
with an average of 100 mAsec cer film. The normal tuBe head %0 wall
distanca is 2 meters. The "all on the other side of “all A is considarsed
a controlled area.

a) Calculate the required :rimary protective bareier thickness for wall

- -

using the shieiding infcrmation given in the accompanying ?';J.o

b) Following completion of this facflis:

Tl
- “-H

7 a radiation 3rc:ec°'~ﬂ survey
shows the 2xposurs rita in the hall :c:csi:e the vertical 3ucky %2 de
200 mR/hr during a '/3‘-37 chest radiograghic -xan:.a:':n with the

-~
s

x-ray machine coerating 3t 1C0 kVo and 2

this excassiva?
Explain your ansuwer.

(Continued on nex®t jage)
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Figure for Question 11

Question #12

A three room nuclear medicine department in 2 community hespisal is canduszsing
routine diagnestic ':.gﬂes wizh a rec:t’fnear scanner and a garma carara.

It receives a 300 mCi !'0-33 generator 2ach week, Other radiccharmacaucizals
are obtained in individual zatient doses. Radiotherapy is limited ¢ I-131
for hyparthyrcidism and thyrcid cancer.

Design a continuing radiaticn control program for this facilizy. B8e surs

to discuss:

3) Records reguired

5) Instrumentation nesdad

¢) Hursing instrugctions, if any

d) Routine radiation and contamination surveillance

e) Perscnne! =3nitoring )

f‘ i ﬂ‘\h’,ap
- """"“: b.iid{ \éAL
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o
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Questicn #13

You are a health physicist 2t an institute that intends %o install a 200 MeV
proton synchrocyclotron that will sroducs a beam intensity of 10 uA of
protons in the experimental areas.

The accelerator's exzerimental areas are to be buil: underground, but the
roof shielding design is your responsibility.

A cosmic ray exceriment that is measuring fluctuations in the neutreon
Point Yalue intensity produced by cosmic radiation is located 500 metars from the
synchrocyclotron on 2 hill directly overlooking the sin.Aracyclotren.
iy What thickness of concrete roof shielding for the synzh ayclotren would
you recommend?

Given:

A 200-ieV protsn produces 2n average of 0.5 neutrons when it interacss in i
thick copper target.

Cosm;c riy groduced neutron flux d.nsity at the cosmic ray laberatory
= 10< n/cm"¢ sec! with fluctuaticns of + 10%.

The transverse attenuation langth for the neutrons in concress is 35 s :m'z

Density of concrete = 2.4 ga cm-3.

Caarge on the alsczron = 1.222410°'2 coulomo.

gges:fon 14

A physicist working on an axseriment calls you %2 regors that he seliavas

he has ac. .entally 2laced nis right arm in the beam of a 5 GeV araran

synchrotran for asgroximataly 1 minuta. The accelerasar sracucas 12 aulsas
Point VYalue per minuta at an intansity of 191 protons per pulsa.

5 a) You have available a 2-in. x 3-fn. Hal scjptillation counter. Caloulite
the counting rata you would orserve frem ''C in activated 5edy Sissue
with such 2 counter if the exposure had sczurred.

Given: 3eam sizs = 1 &m2,

-
-

Producticn ¢ross saction for 1’; for protons in coxygen = 20 mb.
Halflife of 11C = 22.4 min.

Efficiancy of detector including geometry = 10%.

Time of measure~ant = 1 hr after suspectad axposure.

The thickness ¢ the arm s 10 cm and its composisicn is %:3.

60 4° %
. POOR ORIGINAL
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b) If the measurement of activity induced in tissue were 2 be taken in
the radioactive environment of the accalerator wnere the y-backgrsund
is v 1 mR/hr could the induced activity be detgcted? (The Mal dezactor

gives 400 cps in an axposure rats of 10 uR hr™'! due ta\2‘°Ra v's).

c) What other steps would you take in investigating this incident?

A line containing 35% enriched uranium in solution as urany! nitrate is
being cut in order to install equipment %o dislodge a plug in the line.

As a health physicist you happen on the scane as maintenance zeonla irs
cutting the line. They are dressed in coveralls, latax gloves, slastic
boots, and are wearing respirators, hard hats, and goggles. The field of
radiation is 350 mrem/hr and all personnel are standing around the aguiosment
watching progress of the work. The area has been ribbconed off and a

plastic bag nas been taped to the line arcund the cut area in order to
prevent contaminants from splashing to the floor and adjoining squipment.

a) Uhat is the major item of cancern here?

b} What, if any, changes would you recommend in the procedire?

Questing é18

You are the health shysics member of a design raview t2am responsible far

evaluating the design of a fuel reprocessing plant. As means of raducing
doses 0 personnel from radicactive material and resleasas of radicactive
materials to off-site locations, briefiy discuss the desicn of each ¢ zhe
following:

a) containment and confinement barriers

b) shielding

¢) physical layout

d) ventilation

e) eguipment desiszn
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Suestion #1
22int Value ’
2 List and briefly discuss five reascns why racdiation protection standarcs
for 2ach for cccupaticnally axposed persons are jreatar than for members of e
reason sublic.

Question ¥2

Ycou are the health chysicist for a university hosuitai which s licensaed
to perform implants of radionuclice powerad ca:emakers. Satients re-
ceiving such implants are to carry identificatic: cards and a bracelet
or cther aporoved jewelry identifying the wearer as a hearer of 3 radio-
nuclide powersd pacemaker. In case of emerguncy or death, vour 10s-
pital is to be contacted and the pacemacer is . =g removed,

The physician in charge of the program has just learmed that, inspite of
these precauticns, twe patients who had implants have dled and wers
Suried without netification of the hospital and witheout removal of the
racamakers. [n one case, the pacemaker was sowered by 30 Ci of
?m-247 (2,52 year hali-life) {mplanted a year age. The sther was sow-
ered by 230 mgms of Pu-233 (~4,3 Ci) (87.8 vear half-life). Neaither
Fatient was cresmated and disinterment of the scdies for remcval 2f *he
Pacemakers is pcssible, However, the legal sroblems and the pctential
mental anguish which may se sufferei v the survivors are also ‘actars
o be considered,
Poiat Valus

19 You are asked what your recommendations weuld e ‘“rom a kealth shysics

peint of view,



Point Value
4

5

ABEP Exam #21 wde

ion #

Ananalystinhaled abcut ten nancgrams of 3'5 when he entered 2 laberatery
module after a vial containing one milligram of 335 axploced. TFleer sur-
faces in the laboratory wera contaminated tc 70 mCL/ me, His bedy surfaces
were decontaminated with scap and water; contaminated bdody nair was re-
moved by shaving. All urine and fecal samplu wers collected for 593
determinaticns until the concentration in the samples decreased :c th

limits of detection, 0.1 aCi/liter cf urtne or 9.1 aCL/100 grams feces.

Pertod _ Total Fracticn Biolcqxcai
Monitored 335 Acttvity  Eliminated Halitime
Sample (davs) ucl) % fdgvs)
Urine §S 510 9.75 8.3
0.28 7
Fecal 8 380 1.0 1

a) Determine the dose equivalent from one millicurie of 355 in the

body for one day assuming the whole body to be the critical organ.
5) Calculate the analyst's integrated whole body aquivalent.

Given: 3SS data half-life = 87 days; beta energy = 1,157 MeV (max);

. = 7,325 MaV (ave)
Quality Facter = 1.0 (total bedy)
Crgan Weight, .-tal body = 70 kg lung = [ kg
Curte = 3,7 X100 dis/s
oV = 1,502 X10-12 args
day = 3.54x10%5
Fraction of Systemic burcden excreted in urine (Fu) = 0.3

/ -az | 1
B iz = 3

9
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Question #4

icou are requested, by a large experimental facility, to suggest methods
for them to avaluate their stack for Titium releases. The facility con-
ducts many experiments which {nvelve releases of small quantities of
gasecus beta/gamma emitters.

Peint Value
S a) List and describe four methods for evaluating tritium released in
their stack gases.
S 5) Discuss the problems associated with 2ach method.
Qu n 3
Point Value
3) Discuss the major methed of neutron procduction and intercompare
the relative neutron preduction for:
2 1) 3 MeV electron ceonstant voltage accelerater
2 2) 50 MeV proton cyclcwon
2 3) 30 GeV protron synchrotren
< B) List the most common means of personnel dosimetry for neutrons
at accelerators and discuss the advantages and limitations of
2ach methed.
Question #6
2oint Value
12 Calculate the fJux density of high-energy mucns that will preduce A
dose equivalent rate of ! millirem per hcur in soft tissue. Take IR

- ﬁ -
as 2 MeV 37* cm<*. State vour cther assumptions.

e
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Questicn 37

The continuation of atmespheric testing of nuclear devices by the
Pecple’'s Republic in China adds to the inventory of radiocontaminants
in the northern hemisphere, This situaticn tends tc complicate peri-
odically the interpretaticn of rcutine radiclegical environmental sur- |
veillance data, This s particularly so for facilities which have seen
operating fcr scme time, For the folicwing situations discus
methods oy which you would astimate the crigin of the cont amna"*
or the facility's contribution to sample activity. Assume the facility ¢
Se a2 pressurized light water reactor which has op.ntcd for mvo vears and
has been through two partial refueiings. Assume the ‘weagon :0 e 3 pure
fission device, Assume the ‘ime lagse setween 'ho test anc sample collec-
tion to be 7 days. Assume heavy rains with the arrival of the fallcut.
Point Value
3.3 a) Slit samples collected at several dcwnsTeam .ccagzaons in ¢ 3
. J ~ ~
YT ?‘"f“ff@‘ 195, an g
3.3 b) Milk samples bol.ectod at sﬁver&. .ccal farms showed significant
soncenwations of -9 ¢ with no significant change
in 30sr ane 137 Cs.
3.3 ¢} Compesited raw domestic water ccllectad at a docwnstream intake
showed alavated witium and small quantitdes of 33Cs, 30Co,
34Mn , and 1403ara .,

Question #9

You are a health physics consultant for 2 uranium mining and =milling
company. Last night, at 11:00 p.m,, at the Victcrio Peak uraniun
mill, a retention Zam broke releasing I millicngallons of tailiags
water 316 slimes, About 59 acres of land acdjacent o the mill have
been flccded., The :‘u:' Sugerviscr crdered a tempcerary Serm thrown
up whi s has ¢ r.f..'.cd the flow t© .and ontrolled by the mill., The
flow stcoved about 1/2 mile short of the small community of 3lack
Sands (abcut 30 residents). The mill has been shut down,

The mill is lccated in a dry pars of the ccuntry subject to frequent
pericds of zigh n..cs Orinking, farm, and mill process ‘waters ar
csbtained fram shaliow aguifers.
| Point Vaiuve
- a) ‘'What grogram weuld you (nitiate o assess the potential racio-
legtcal impact of the tatlings spill upen the a-v-.':r.me-"
4 B) ‘What acticns wculéd you recommend 0 the mill speraters t©
minimize and 2 contrel the impact of the spill”?
3 ¢} What radicisctopes ar2 of majcr concem’?

-
-S0=-
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Question $93

You are asked to determine the gasecus releases from 2 laberatory
cueraticn, isckinetic stack sampler (flcw rate 10° em3/min) con-
taining an activated charcocal canister is utilized %o sample the jasecus
raleases, The canisters are changed and anq“lyzcd once avery 24 hours.
The stack discharge rate has averaged 200 m”/min over the last year
;g? the only radicnuclide released has Ceen 1317, The average net

<941 acuivity (background subtracied), as determined 2y an end windew
GM counter, for each canister was 43,500 cpm. Assuming 3 collecticn
afficiency of 30% and’s counter effictency of 30%, and neglecting
radicactive decay of * 1!, conduct the f{cllowing calculations.

a) Calculate the average concentraticon of 131! (UCL/=m?) released
via the stack f{cr the vear,

5) Determine the :otal amount of *- 11 (uCl) released o the atmosphere
by the labcratory over the year,

c) Calculate the average thyrcid dose o an individual who stands at
the facility fence for the entire year., 'Weather data indicate an
average annual dispersicn facter for the area at the distance of
interess of 7 X 10-8 sec/m3. The dosg to the thyroid of an adult
from 'l (s approximately 1.49 X 107° mrem/pct inhaled.

Sreathing Rate = 2.3 X 197 c:n3/day.

d) Briefly cutline a suggested snvironmental monitering srogram Ior
a followup to the 2ffluent monitoring program at this laboratery.

'
wr
|
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Question 319

A researcher (n tho Physics Department wishes to construct a pheto
neutron souf"! of ?3e and 124 Sb. He plans to use 2 very small sealed
capsule of Sb surrounded by 30 gm of 3e,

a) Calculate the approximate radiation dose rate from this scurce.
Show calculaticns.

b) Discuss the nature of the shielding you would recommend.

Data:
10 CI of t24gy 33e (v,n) cross section = 1 millibarn
S8e (y,n threshold = 1.58 MeV
Se cdensity = 1.8 ;,'/c:n3
124
Sh decay Scheme:
Energv MeV) %
0.503 37
0.544 7
1.532 5
2.088 7

Neutron energy = 24 ZaV

400X 108 n/em? = | cer:

|
wr
o
'

N>
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Question #11

An impact wrench used with a chemical separaticns facility crane has
Deen in storage for three years., Analysis of a swipe from the wrench
showed 2 mClL 30sr, 8 mCt 137Cs, 2 4C1 2392y, and 7 aCt 241Am. The
radiation intensity at 2 meters from the wrench is 10 rad/hr. Direct
maintenance will be required to make the wrench saerviceable since the
lifting bail was bent during storage. A plastic contaiament hut with

3 HEPA filtered exhaus:® (s available in the shielded repair call,

a) Discuss your recommencations regarding:

1 Decontamination of the wrench prior to repair.
i. Protective clocthing and squipment,
3. Exposure control.

5) Radicactive waste (cleaning rags, rubberized canvas glcves, and
fire retarcant caper) from the rspair cperaticn was packagad in a
55-gallcn galvanized drum. Estimate activity in the drum, assuming
all radicnuclicdes are removed aqually effectively.

Glven: Radiaticn intensity at 1) meters ‘rom the <rum is 20 mR/\r.

Nuclice Half-life Alpha Saercy 3eta Energy Gamma Zaergy
Vg  27.7 years . 0.546 MeV (max) .
3% 54 nours - 2.27 MeV (max) -
137cs 30 years . 1.13 MeV (max} 0.582 MaV /35%
2395y 24,400 years  5.16 Mev (38% - 0.052 MeV (0.32 %
24m 458 years 5.49 MeV (35%) 5 1.060 MeV (25%

N
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Fuestion #12

Possible accidents at sower reactors have received consicerable
attenticn (n the past several vears, WASE-1400 (Rasmussen Regcrs)
s an (n-depth (nvestigaticn of potential accicdents at power plants.
Answer 4 of the following S secticns:

a) Explain the event free and fault tree t2chnigque usecd in the repore.
(What is the rslationship between them?)

%) What are the *iree sets of srobabilities which are combined %o
reach the final probability of 2 specific consequence (death or
injury) on the populaticn?

¢} This report develops some new values for L LDs50/50. Approxi-
mately, what are these values, and what are the reascns for
having more than cne?

d/ What doses are combined to arrive at the :otal dose used o
avaluata mortality ratas?

@) 3ased on this report, what natural chencmenen (cr group of
natural phencnmena) has an equivalent srobability of mortality
as do 100 cperating nuclear power plants?

Questicn #13

A stainless steel zcit has come lcose frem cne of 2 r2acior vessel
internals. Plans are o pick the bolt up with a remcte set of tongs and
and bring it up out of the water for local visual inspecticn and then

send [t cff-site for metalurgical {aspecticn. ...zs .,ol: has been in

the reactsr for 310 effective full scwer davs, The thermal a u"cn R

flux (n this porticn of the reactor s calculated 2 Se 2.'. E 12 a/cm*- sec.
The reactor will have been shut down far 17 Zays at the tima the

caaha

belt will be remcved. From drawings, the boit is 'a.c.l"ad C weigh

2.3 grams. The composition of the =olt is:

Iron - 30%
Nickel - 13%
Manganese -- J,3%
Carben -= 0.3%

Calculate the jamma raciation level axpectecd at 12 iaches &em *=e
Selt in atr, (Use data from that orovided on the astached taktle.
53Cc sontaminaticn = aickel and tron shouls e teglected,

-

Avegadro's number = 35,022 £ 23,
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Thermal Neutrsn

Activation
E gamma  Yield: % per Cross Secticn
Zacionuciide Falf-Life _(MeV) = Disintegration 2arent  [sotooic % (samms)
Mn-34 3134 0.838 .00 Fa=34 5.82 0.01!
Fa-35 2.7y ne gamma Fa=34 5.82 2.3
Mn-38 2.38h 2.38 2.4 Mn-353 120 13.4
2,13 15
2.85 1.8
1.87 24
2.845 39
Co=-38 71.44 0.51 30 Ni-38 87.77 0.13
0.810 39
0.8653
1.67 0.8
Te-33 45.14 0.191 3 Fe-38 3.31 0.3
1.29 43
1.10 57
Ni-33 SE4y no gamma Ni-358 87 .77 4.8
Ni-33 32y 720 gamma Ni-52 3.68 14
Ni=a3 2.36h 0.37 4.1 Ni-34 1.18 1.6
1.49 24.3
1.12 18,1
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A 8 year old female was referred o radiclogy oy her internist ‘or the

following examinations:

a) Chest, PA and lLat.

2) 3arium Znema

¢) Intravencus Pvelogram

Subsequently (t is discoversd that this patient was ~wo weeks zregnant
at the ime of the examination. As the 1ospital health shysicist, you
are consulted,

a! ZIstimate the fetal dose from 2ach of these procecures. Cescri
your methcd and assumptions.

3) Discuss vour recommendations regarding satient manajement in
light of your estimated fetal icse.

c) 'What controls would you recommend se instituted ia arder to
minimize the recccurance of this tyve of croblem?

Questicn #13

A graduate student is opening an rradiatss Fuartz ampoule containiag
500 Ci of 139y oxice Powder. He is working benind a ¢ inch thick,
lead glass shield and is using long tongs to unwrap the aluminium

fcil covering on the ampoule. He becomes impatient wi"x "'e wongs,
reaches aroung the shield with Soth hands and unwraps fqy, at
wAich peint he discovers that the ampcule {3 broken and she ‘°‘
powcer sgills cut., The stucdent recognizing a sctential srodlem
.:nmedia:el; s‘vped Sack from the area. Within minutes *he axhaus:
air alarm (set for 1) X acrmal background at the a.swlu:a fdltar) sounds.

Subsequent reconstruction of the iacident shows that he stucent's
hands were clcse 0 byt not less than cne zeatimeter fam the am-
scule for 10 seconds. Measured dose ratas were ! ram, /minute at
cna fcot unshielded and 22 mrem/hr Senind the shield. -%3vm

decays by 9.ec:.'cn capture (T, = 132 2) amitiing srimarily Tm X-ravs,
clus 33 and 133 eV gammas.”

Ciscuss the ‘ollowing:
a; Expeosure avaluaticn and managament,

3 Cleanup =f labcratery,
2! 3teps 0 pravent recurrence of iacident.



22int Value

ABHP Exam #21 -ll-

Question #15

The Yakima Hospital Radicpharmacy has requested to do radiciocdinaticon
withl231, They cropose to use up to 12 mCl per day o 4o the protedn
lodination work. Discuss the following health physics aspects of the
grogram that you would initiate.

a) Health physics controis for sreparaticn including mcnitoring
problems.

b) Perscnnel protection.
¢) Waste disposal of liquids and sclids.

The foilowtnq information is crovided:

1251(3) Cc wcentrations, uCl/cc

10CFR20 Values Cecupaticnal Limits

Table I Table I Al
A Tater A Water 405 l38ne
sx10"% 4x10°5 8x107! 2x107 s5x10°? 2x107?

Maximum permissible bedy surcden (C.Q, = thyreid) is 825 aC{.

An increase of 52 aC! {a the thyroid would indicate an axzosure
%0 an air concentraticn 2 the 40 hr MPC limit,

Gammas: Ta X-rays, 0.035 MeV (7%; T 1/2 = 50 savs.

g

-§3=
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ABHP EXAMINATION 22, PART I
June 19, 1978

Point Value

5

Density of air at standard conditions = 1.29 x 10~
Molecular weight of air = 228

Avogadros Number = 6.02 x 10

Total Time: & hours
Point Value Question }

3 a) Beams of protons or electrons which pass through air can produce
radicactivity by interacting with air molecules. Identify the most
commonly produced radionuclides and show methods of nroduction.

2 b) These radionuclides can produce exposure to several different parts of
the body. Identify these parts and indicate which one is the limiting
case.

2 c) What are the simples: methods of controlling radiation exposure in an
occupied room from this source”

3 d) Given that the producti. cross-secti..n for one of these radionuclideg
is 60 mb, calculate the ec.ilibrium concentration in a room of (00 m
and no ventilation for a 6.25x 10 1332 proton beam and a | m air
gap. Assume a | cm” beam. Specify which reaction you have chosen.

Data

3
cm

moie
23 molecules

mole
Question 2
a) As a consuitant to a university, you have been asked to provide

b)

recommendations for the shielding requirements of a particle
accelerator. What information will be needed to provide these
recommendations?

Identify at least three types of radiation which are normally produced
by the interaction of a particie beam and a target and which are
significant from o heaith physics point of view. How is each produced?

Which type of radiaticn weculd you expect for a 3 MeV electron Deam

interacting in a copper target? For a 30 GeV proton beam interacr ~g
in a copper target?

v Y



Point Value

6

Question 3 =g

A composite whole milk sampie collected on April 10 from cows on pasture
at a dairy farm revealed the followirg:

Nuclice Measured Concentration
40, 1100 pCi/!
895, <2 pCi/l
90, 12 pCi/l
13, < 0.2 pCi/l
137¢, 1.7 pCi/l
Ca 1030 mg/!

The dairy farm is located 14.7 miles ENE from a 860 MW_ boiling water
power reactor. Prevailing winds are from the south, “and X/Q values
at |5 miles from the plant reveal the maximum X/Q to be in the NNW
sector, decreasing radially in a counterclockwise direction. X/Q in the ENE
sector is approximately 10% of the maximum X/Q. Measured rainfall in the
area during the week of April 3 - 10 was 0.88 inches. Since the start of the
year, reactor operations have bee 3i':ormal and 24 kCi of gaseous
radicactivity including 26 mCi of | have been discharged to the
atmosphere; apr  ximately 8% of this amount was discharged the week of
April 3 - 10.

a) Discuss the significance of the radionuclide concentrations given
above, and suggest an explanation for any anomalies.

b) What scort of radionuclide distributions would you expect in milk from a
dairy farm located 6 miles south, in the sector of lowest X/Q? A goat
milk dairy farm 3 miles NNW? Why?

c)  Suppose that a small (100 KT) nuclear weapens test (atmospheric) had
been set off in Siberia 2 weeks prior to collection of the sample.
Wouid you expect any change? Why?
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Question 4
Assume that you are the health physicist at a nuclear power facility which
includes a complex of buildings. The ventilation system from the nuclear
processes is exhausted through a vent at a height of 75 meters. The facility

is located on generally flat terrain, with no substantial hills and only
scattered trees.

a) Describe the purposes for maintaining a rneteorological monitoring
program.

b) Describe the general design criteria you would prescribe fcr the
meteorological monitoring system.

Assume that you are awakened at 0430 to be told that about 100 curies of
gross beta activity had been released from the vent between 0400 and 0415.
The wind is reportedly blowing steadily at 2 m/sec toward a small
community about 15 km away. The sky is clear on this winter night.

c¢)  Describe the general configuration of the plume of activity.

d)  Estimate the ground level concentrations at the site boundary (1200
meters) and at the community (15 km) and provide your assessment of
the potential hazard. (Relative axial concentration curves are
attached.)

e) If the release occurred between 1300 and 1315 hours, how would your
answer differ at the location of the community (15 km)?

Question 5

The principal activities which occur at a nuclear fuel storage pool are:
a.  Fuel unloading

b. Fuel storage

c.  Fuel preparation for reprocessing

Identify the potential heaith physics problems associated with each activity
and the precautions which could be used to minimize these probiems.

Question 6

a) Provide a physical and conceptual description of working level (WL),
including its relationship to \dPCa, MPC ,, and MPE.

b)  What is the application of WL?

c) Briefly describe a method of determining WL that is commonly used,
along with its limitations.
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Questnon 7

As shown in the diagram, a CT (Computer Tomagraphy) machine is to be
installed in a room. The 0.1 mR/scan scatter contour is shown, as are meter
distance markers. The north room is an existing X-ray suite. The east room
is to be a waiting room. The south wall borders a corridor. The west room
is to be the control roem.

OPERATING PARAMLCTERS

Potential: 120 kVcp Current: 30 mA

Time per scan: 30 sec. Scans per patient: 28
Patients per day: 10 Time open per day: 8 hours
Days open per week: 5 Tube type: diagnostic

Max. tube heat dissipation: 3600 joules/sec

a) What status (controlled or uncontrolled), use factor, and occupancy
factor would you assign to each of the four areas bordering the room?

b)  Excluding the shielding of the walls, estimate the exposure expected
per week at positions | and 2.

¢)  What shielding (total) is required in the walls, at the two indicated
positions (1 and 2), to bring weekly exposure rates down to acceptable
limits?

d)  Describe how you would check the adequacy of the wall shielding after
the machire was put into uperation?

Half-Value and Tenth-Value Layers

Approximate value obtained at high attenuation for the indicated peak
voltage values under broad-beam conditions; with low attenuation these
values will be significantly less.

Lle*un
s al 3 mm e - e om

VL TNt HVL ™ Wi e

50 006 9.17 043 13

70 917 0.52 034 8

100 .27 0 S8 1.8 53

128 0218 093 2.0 LR

150 0.3 0.99 2.3¢ T4

2640 0 5. 25 44

250 0.58 29 2.8 94

100 1.47 43 3.1 10.4

100 2.5 83 23 109

100 5 119 36 117

i W0 g 8 ‘4 4
2500 12.3 42 LI 21

3000 143 485 T4 M43
4 000 16 53 LR} 2392 . 91
8 00 169 56 104 435 30 g9
8. 000 69 56 114 3:.8 3.1 103
10 000 68 55 3 195 2 S
Cestum-137 63 218 s 8.5 L} 53
Cobalt-60 12 40 §2 204 2.3 8.3
Raudium 168 3 89 24 3.2 14

-AR- r
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Question §

There has been much written about the "preferred” use of l23! over ”ll for
thyroid work. As a consulting health physicist for a major hospital as well as
a consultant to cutlying community hospitals, discuss the advantages and
disadvantages of each for both diagnostic and therapeutic studies.

The following information is provided:

Radiopharmaceutical Physical Half-Life Decay Process
1231 Sodium lodide 13.3 hours EC (100%)
1311 Sodium lodide 8.05 days B~ (100%)
HVL, mmPb Energy of Principal xray, KeV
0.03 1220 159 (3u%)
2.5 Bl 364 (33%), 637 (6.79%)

Absorbed Dose, Rads/mCi (25% Uptake)

As Manufactured Pure
123, 30- 50 2-10
131, 1500 - 2000 1500 - 2000

tion 9

As the RSO at a large research oriented University you are responsibie for
specifying the personnel dosimetry program, as well as equipment and
procedures for adequate radiation protection. Describe in general terms the
recommendations you would make for working with:

a) 50 mCiof 22

P phosphate solution used in biochemical labeling work.
B  2Ciof H used in making biochemical tracers.

c) A 10 MeV Van de Graaff particle accelerator, occasionally used with
titanium tritide targets.

d) Unsealed sources of radiciodine labeled compounds in quantities
exceeding |0 mCi.

e) Reactor irracdiated geological samples (often powders) producing
activities of 10 - 100 mCi/samcgle.

S do P

% S
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Question 19

A geology rescarch associate is studying Srine solubilization of transuranics
as part of a bedced salt waste disposal program prc;»r:sal.néie ‘uis;n a
§k;‘\-ebox2@e millicurie each of the following radionuclides: “"“Pu, = “Am,

Cm, Cf. You, as University RSO, receive at 4 p.m. a telephone call
that there has been a small fire in the glovebox {ron a solvent extraction
process. On arriving at the scene, you observe through the !ab door window
that the glovebox apppears undamaged except for possible leaks around the
gloves where they mate with the box. [t is ascertained that the glovebdox
filters are intact. The lab room exhaust ventilation system is still working
because there is air flow under the door into the lab, Previous studies with
smoke tubes have shown the mixing factor in the room to be 0.1. From your
experience, you estimate that a maximum of 10% of the material has been
released from the glevebox. The r is 20 feet by 20 feet by 10 feet high,
and the exhaust flow rate is 4000 ft”/rain.

a}  The experimenter is quite concerned and wants to reenter the room
immediately (30 minutes after the incident) to shut down a valuable
piece of equipment. Calculate the room air concentrations and state
the appropriate protective clothing and equip nent necessary to do this
job.

b)  Comment on the overall reentry problem from the standpoint of timing
and preplanning.

Radionuclide MPC_ (uCi/cm’)
Pu-238 2x 10712
Am-243 6x 10712
Cm-264 9 x zg‘lz

=12
C£-240 2x 10712

Ventilation Equation

C=C, e'kq‘-;- where

k = mixing factor

Q = flow rate

V = volume

t = time

C, = initial concentration

Raspiratory orotaction factors

a) Half mask 10
5) Full-face mask 50

¢} Airline respirator ¥ 2P 5 ’ %
half mask 1000
full-face 2000
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Nuclide

”Mn

60(:°

60C°

Point Value
1
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d)  Self-contained breathing apparatus

pressure cemand 19,200
demand 50

Permissible am~ <y excursion factor ahove 'd!-"C‘l is 3

Qgesno.. il

You are responsible for monitoring radicactive shipments at a waste
rnanagement facility. A large shielded iron cask containing stainless steel
scrap from a reactor storage basin was positioned at 50 feet from a high
resolution gamma, monitor and a |0-minute count showed photopaaks
characteristic of " "Co.

1173.2 KeV: 2960 counts (net)
1332.5 KeV: 5150 counts (net)

a) Determine the apparent thickness of the cask assuming a point source
and no significant buildup factor.

%)  Estirnate GOCO activity in the cask.
Linear Absorption

Energy Photon Yield Detector Coetﬁciepf-iron
(KeV) % Efficiency* (em™ )

235 100 5.6x%107° 0.5112

1173 100 61 x10"° 0.4335

1332 100 .5x 107 0.4658

*Absolute efficiency at 50 feet in air (photons counted/photons emitiad

Question 12

You have Seen hired by a large nuclear facility as a consultant to develope a
respiratory protection program. Assume that the design of the facility has
been reviewed and aporoved bv a panel of certified health physicists and
that this panel has assured that engineering controls have bDeen instituted
wherever practicable to minimize the inhalation of radicactive ma:terial,
However, they recommend that the use of respiratory protective devices
will be necessary in addition for certain routine, non-routine and emergency
operaticns. Discuss the elements of an acceptable respiratory protection
program.
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Eoint Value
3

-

3

Point Value

L ]
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Question 13

A worxer was found to have spent an entire 8-hour shi{t in an area behind a
wail adjacent to a radiography operation. The X-ray inachine in use was
teamed down at the floor and operated at 220 kVp and 22 mA: the worker
was about 10 f et {rom the tube head with only a plaster wall as a shield.
The measured exposure rate at the workes’s location was obtaired by the
racdiographer with a thin metal (30 mg/cm® Fe) wa!l G\l tube used in open
wvindow mode and was 27 mR/hr. The worker's TLD (LiF) badge was
immediateiy processed and interpreted as reading %30 mraemn; a pocket
chamber (200 mR full scale) on the wall behind the worker was off-scale,
and a TLD in the same location read 50 mrem.

a)  'What dose wculd you assign to the worker? Exglain your Sasis.

b) What additional data would you gather, if any, to establish or verify
the dese?

c)  Explain the discrepancy between the TLD and other raadings; wouid
you recommend investigation of the TLD badge processor for
accuracy, and if so, how might this be done?

Question 15

An air sampler with a flow rate of 2 cfm, operated for,;u hours azppling the
discharge from a stack. The stack gases contain both “"Fe and I, and the
stack discharge rate is 6000 cfm.

The filter was counted immediately after removal from the sampier and the
gross count was 11,230 cpm. Two days later the 3ross count was 10,566
cpm. The counter background is 120 counts persaour. counting eLS‘iiency is
12%, and filter collection efficiency is 85% for “"Fe and 50% for L.

9 131

a) Calculate the concentration of 3 Fe and I in the stack affluant,

b) Civen that the iodine is in the elemental form and that the iron is
attached to particulates, what type of filter media would vou use in
this air sampler?

&)  Given the MPC_ for 27Fe = 5x 10°2 pCifem’ and for 211 s 1 x 10719

pCi/cm”, -vha? recommencations would you make concernming this

stack = fluent?

d) Do you think your answer is "statistically significant"? Why?

Nara

29
Ty for ""Fe = 45 days
SRS | :
T,. for I = 8.05 days

3
! cu. ft. = 28,00C cm”
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Question 13

A spacial maintenance job at a 1230 MWe unit 3WR power plant involves
rebuilding a reactor water cleanup purp. The procedure calls for remnoval
of the pump from its isolation room to a temporary plastic service tent
where most of the work will be performed. Initial surveys indicate no
detectable airborne radioactivity, surface contimination levels bDelow the
minimum value for a contamination zone, and gainma fields of 200 mR/hr at
one meter and 60 mR/hr in the general working area.

Removal {rom the isolation room can be performed by teams of three inen in
four hours or six men in two hours.

Point Value
a) What is the approximate dose equivalent (individual and integrated)
that the men could receive?

1 5) Based on health physics principles which alternative is preferable?
Why?

The service tent is located |5 feet from a crud trap (a length of piping &'
long by 10" diameter) three feet above the floor.

“ ¢)  'What thickness would a concrete shield wall need to be to reduce the
exposure rate at 15 feet from 0.25 R/hr to 5 mrR/hr? (Neglect scatter
gbound the wall. Assume that the predominant nuclide in the crud is

Ceo. Show all calculations.)

2 d) Apprcgﬂmately how many Curies are contained in the crud assuming it
is all "Co?

: e) As plant health physicist what would be your recommendation

concerning this source of radiation exposure?

Concrete Buildup Factors for a Point Isotopic Source
¢ x

MeV 1 2 s 7
1.0 .97 3.18 6,22 123
Deose Suildup Factors
2.0 1735 2.59 4.49 7.74
1. 209 3% 7.02 13.9
Energy Absorption Buildup Factors
2.0 1.79 2,69 4,71 2.16 ? % :

A

Brecacd-Beam 0Co
Garnma Dose Concrete Shield
Transmission Thickness (inches)

2.1 11

0.01 19 ; (7
. L&l S
0.001 27 o L

© POOR OWGNAL



2aint Value
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Lincar Absorption Coeffici» s Per Inch

MeV Concrete
1.0 0.354
11 0.337
1.2 0.321
1.3 0.306
Halt-life of ®%Co = 5.26 years
6oCc: gamma energics 1.17 \leV

1.33 MeVv

Question 16

Yau are the health physicist in a nuclear power station. A certified welder
has received an unknown, unplanned exposure. His 200 mR pocket chamber
is off-scale and it will take two hours to have his TLD bacge read. In
addition, he received skin contamination over parts of his Sody, the most
s.gmlwant of which is 6,700 dpm on his face, The welder is a transient
worker and you have not received written confirmation of axzosur2 fromn
previous employers as shown on the ‘worker's NRC-4, Howaver, it is the {irst
week in the quarter and vou are certain that he has recived no radition
exposure during this period at a facility other than yours. His sccumuiated
pocket chamber readings at your facility for the nonth are 600 mR drior to
this 2xposure.

a) This welder is critical to the repair of the system. Consequently, you
are bemg pressed by plant management to permit him to return 1o
work prior to receiving the TLD badge results. Would vou aliow the
welder to return to work in radiation and/or contamination zones?
Why?

b) Assume that you have made the decision to make an in vivo count of
the worker. The results of this count are:

131 A0

[-1.0 pCi Ce - 1.0 uCi

The activity is to be considersd as the tntal activity in the woraer's
body.

POOR. CRIGINAL



Point Value

2
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The data for these radionuclides are:

e)

d)

Ull: Critical organ = thyroid

¢ = TEF(RBE) n = 0.23 MeV for thyroid
\Maximum permissible burden in tota! Sody
Physical T, = 8 days
Riological ; 138 days
Thyroid weight = 20 grams
Thyroid size = 3 cm
12 = 0.2
Cos Critical organ = whole body
¢ = TEF(RBE)n = 1.5 VeV
Maximum permissible ?urden in total body
Physical T, = 1.9 x 107 days
Biological T, = 9.5 dgys
Body weight=7 x 10 grams
Body size = 30 cm
12 sl

Possibly useful formulas for calculating doses:

0.7 pCi

60

19 uCi

t
& e IR E |
Dose(ref“) = = 2 fq(t)dt
5.2 eqt, 0
Dose (rem) = g
51.2 ¢qt2e‘“
Dose (rem) =

m

Calculate the dose commitment to the critical organ. How much of
this dose would you assign to the first quarter?

What additional things would you recommend concerning this internal
exposure?

The TLD badge for the worker read 2.0 rems. Do you have an
overexposure that must be reported to the NRC as specified in
10CFR29?

eT6=



Section 6
Part II - Answers to Tvpical Question

Seven questions have been selected from Part I of recent exams
and an acceptable answer for each question is given. It must be recognized
that other answers or modified versions of the answers given may be equally
acceptable. In grading questions, the Examining Panel is looking for pro-
fessional attitude, technical approach, crganization, justification of assump-
tions and logical reasoning. Thus, variations on answers are acceptable as
long as theyv are well supported; however, correct numerical answers to cal-
culational problems are expected to obtain a perfect score,

1. Accelerator - Exam 18, Question 8

e Radiation sources could be any material the beam could strike such
as:

Cecllimators
Magnets
Beam pipe

a, Under normal operating conditions there could be beam loss
caused by the spread in the electron momentum causing a
portion of the beam to strike material. This would be a small
continuous loss generating high energy pheotons and photo-
neutrons,

There would also be a continucus radiation of photons because
of synchrotron radiation in the bend. These would be low energy.

b. A failure in the beam transport system such as a magnet failure
will dump the entire beam intoc scme material (listed above).
This wculd generate a pcint source of high energy photons and
neutrons.

II. The shielding should be high Z material around the beam pipe to racduce
the photon and high energy neutron intensity as quickly as possible.
This must be follcwed by low Z material (concrete) tc absorb the mocer-
ated neutrons.

IO, a. Calculate eam power

P = 2.5%10" (eV) x1 (amp) x 2 x 10°% (sec) x 3.6 x 102 (sec™})

= 1.8x 1-’J4 watts



Continuous beam loss of 0.1 % gives 18 watts. Thus, the rate
of energy lost = 18 joule/sec., At 360 pulses/second, this
amounts to 0,05 joule/pulse.

A single failure dumping the entire beam at one pcint results in
1.8 x 104 watts or 50 joule/pulse. If the beam is turned off
within 2 pulses the total energy lost is 100 joules. Thus, if
there is less than on2 failure every 2000 pulses, the continucus
beam loss dominates. It is reasonable to expect that a failure
every 2000 pulses s intolerable from an operational standpoint.

b. Activation of machine parts is generally not a significant shielding
problem in electron accelerators compared with the shielding re-
quired for the machine operation. Radiation from activated parts
is of much lower energy and more readily shielded than beam-
produced radiation. However, local shielding of activated parts
may be necessary for personnel access during maintenance periods.

- Environmental - Exam 17, Question 2
i Air Monitering

40K and cosmic radiation are not significant factors in air moni-
toring. Thoron and radon and their daughters may contribute significantly to
the activity observed by an air monitor, and their associated alpha activities
make it quite difficult to monitor air at MPC levels or below for more hazardous
alpha emitters,

2. Sample Counting

Coimic radiation contributes significantly to the background
counting rate of low-level beta and gamma counting equipment, even though
they may be well shielded from effects of terrestial radiation.

3. In Vivo Counting

The human subjects contain significant quantities of ‘mK and
may have in or on their bodies some radon daughters. The equipment in the
counting chamber may contain 401(, U and Th. The air in the chamber may
contain radon and thoron plus their daughters. Scome cosmic radiation will
penetrate into the counting chamber.

4, Radiation Background Measurements
All four will contribute to background measurements making it

difficult tc detect small contributions to background radiation from other
activities,.
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2. Calibration of Low-Llevel Instrume:ts

Because all fo'ir conuwibute in some degree to background radiation,
one cannot obtain “zero" background for calibrating instiuments.

6. Materials for Construction and Shielding

Almost all soils and masonry materials contain 40K and U,
Some contain Th.

7. Radiochemical Analyses and Materials and Equipment Used

Raden and thoron daughters may be contaminants in low-level
‘abcratories. 40K and isctopes of the U and Th series may derive from
erials such as glassware,k ceramics, etc., and some of the chemical
reagents will likely contain 401( and some of the isotcpes of the U and Th
series,

3, Fuel Cycle - Exam 19, Question 15

Work on each of the three streams will require work area pre-
paration, wearing of at least a "basic set" of protective clothing including
rubber gloves, the use of a Radiation Work Permit, bagging of tools for de-
contamination at the end of the job and continuous health physics coverage
during at least the opening of the pump. Other specific considerations for
each stream are:

a, Uranium Stream

The main problems in working on a pump in this stream will be
centered around the slight fission product contamination that may still & n
the uranium stream. [n addition, although the U-233 snrichment will be in
the range of just a few percent, there is a chance (uncer unusual circum-
stances) such as draining a long length of small diameter piping into a large
container) that considerations will have to be given to potential criticality
oroblems. The work area should be papered and abscrbent paper placed
under the pump to absorb any leakage when the pump is cpened. Full-face
filter masks should be worn until the pump is opened and air samples are
taken. If air samples are < MPC, mask requirements can be removed. When
pump is opened, heta and hand exposure rates should be evaluated., Jcb
should require health physics coverage at the start of the jcb, at the time
rump is opened, and after work area cleanup.

b. Plutonium Stream
The main problems in working on a pump in this stream will be

Centered around potential for rapid spread of contamination, potential for
ingestion and criticality considerations. If pump is to be drained into an

-7% , Z’;



extericr container, care must be taken that the container is critically
safe for the solution to be drained. (Keep in mind that solids may have
collected {n pump which have the effect of making the soluticn mcre
concentrated than the normal stream concentration.) A plastic hut or
tent should be built around the work area to contain the contamination.
The hut or tent should have a separately enclosed exit area for personnel
to use for removal of their outermcost protective clothing. The work area
should be papered and covered with plastic, Absorbant paper or absor-
bent pads should be used to collect any drips when pump is opened, If
pump is not in a cabinet under negative pressure, a filtered exhaust
system should exhaust air fror. the hut or tent in a directicon from the
pump and away from the workers., Workers should wear at least adouble
set of clothing and an air-supplied full-face mask with all jeoints taped.
Serious consicderation should be given to using an air-supplied plastic
suit over one set of basic clothes, Special care should be given to pro-
tecting any cuts or breaks in the skin before protective ciothing i{s put
on. Air samples should be taken both inside and outside of the hut or
tent at several times during the job (or CAM should be used to continu-
ously monitor working zcone air within hut). Once pump is opened,
exposed surfaces should be decontaminated with absorbent pads to pre-
vent coatamination from drying cut and beccming airborne. At the end

of the job, all exterior surfaces of pump should be decontaminated before
hut or tent is taken down. This job will require continucus health physics
coverage.

z. Fissicon Product Stream

The main problems in working on a pump in this stream will be

centered around high radiation levels and potential for spread of contaminaticn.

Depending on a comparison of man-rem dose estimates for installing and
removing shielding with the reduction in exposure afforded the work crew by
having shielding in place, temporary shielding should be installed on the
pump suction and discharge piping and on other equipment affecting dose
rates in the work area, The work area should be papered and covered with
plastic, Consideration should be given to using a simple hut cr tent if
pump is in a large room and dose rates will permit constructicn of the hut
without undue exposure, Absorbent paper should be placed uncer the pump
to collect any leakage when the pump i{s opened. When the pump is opened,
beta and hand expcosure rates must be evaluated (exposure rates may well
increase by a factor of 3 to 29). Once pump is cpened, exposed surfaces
should be decontaminated with absc.bent pads held with tongs to minimize
hand exposures. Personnel should wear an air-supplied full-face mask
with at least one set of protective clothing and double rubber 3lcves with
all joints taped., Consideration should b2 given to wearing a double set

of coveralls depending .n the actual work to be performed. Air samples
should be taken during the pump cpening, and at several times during the
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subsequent work. Job should require health physics coverage at the start,
at the time the pump i{s opened and after the work area cleanup. If conta-
mination levels are very high, continucus coverage might be required once
the pump is opened.

4. Medical - Exam 20, Question 11

a. Parameters:

P d)?
K = —dose) =~
WUT

P = 0.1 rem/wk maximum permissible dose

d =2m

W = (20 pts/day)(5 d/wk)(4 films/pt) (100 As/film)(l m/60sec)
= 666 mAmin/wk

U = 1/16 for a radiographic installation

T = 1 for a controlled area

WUT = 41.6

2
K = -‘4%‘-2-’6— = 9.6x10°3

fror. the graph: 0,75 mm Pb
b. 200 mR/hr = 3.33 mR/min
= 0,056 mR/sec

Since the average is 100 mA sec per film, the average time at
200 mA is 0.5 sec.

If all 100 pts received 4 chest views, each requiring a 0.5
sec axposure, the beam-on time at wall A will be:

(100 pts) (4 views/pt.) (.5 sec/v.) = 200 sec/wk
(200 sec/wk)(0.056 mR/sec) = 11,2 mR/wk

The MPD for this area is 100 mR/wk; therefore, 200 mR/hr is
nct excessive,
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5.  Power Reactors - Exam 20, Question 8
Total activity builtup on a demineralizer can be calculated using:

uCi = l&%‘ﬂ& (1-e=A %)

Where: uCi/min is the input activity rate =
4 Ci/ml x 600 1/min x 1000 ml/1

t = 90 days = 1.30(S) min

uC1 After

Radionuclide Halflife Almin!) uCi/min 1-e”® 30 days
Co-60 5.26y = 2,76(6) min 2.51 (-7) 2.58 (2) 3.21 (-2) 3.30(7
Mn-54 313d = 4.51(5) min 1,54 (-6) 2.28 (2) 1.81 (~1) 2.88(7)
Cs=137 30.2y = 1.59(7) min 4.36 (-8) 1.92 (4) 5.65(-3) 2.49(3)
Total 2.54(9)

The racdiation level at 3 meters after a four week decay period can be
calculated by calculating the activity in Ci after 4 weeks and then
using the formula:

6 CE
ol

R =
Where: R = radiation level in R/hr
C = Ci
E = MeV/d

d = distance in feet = 93,84

The beta radiation does not enter the picture because of the steel
demineralizer vessel and the distance from the socurce

t = 4 weeks = 4.03(4) min.
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Activity After

4 Weeks Gamma R/hr = g—sc%
Radionuclide eA*  gyoi  Ci Mev/d '
Co-60 3.90(-1) 3.27(7) 3.27(1) 2.50 S.C7
Mn-24 9.40(-1) 2.52(7) 2.52(1) 8.35(=1) 1.30
Cs-137 9.98(-1) 2.48(9) 2.48(3) 5.61(-1) 8,62(1)
R/hrat3im = 3.26(1)

6. University - Exam 19, Question 10
a. Shielding and distance

Since the source is a beta emitter, clear plastic (to minimize
bremsstrahlung production) shadow shielding can be set up to shield an
experimenter's body, and short tongs can be used to reduce the dose to
hands and forearms. This quantity of 32p would not require permanent
shielding on all sides nor would remote handling tools be required. Re-
ducing exposure *ime is generally not practical, since such labeling ex-
periments generally require fairly long, complex experimental procedures,

b. Shielding

A gamma source of this magnitude would require massive,
permanent shielding on all sides. Neither time nor distance would be appro-
priate for reducing personnel dose. Direct exposure to the source even forvery
short times could be fatal, and the distance necessary to reduce the dcse to a
permissible level would preclude any experimental work around the source,

a. Time and distance

This source produces a high neutrcn dose rate and the particular
operation is to be done only once. Due to the neutrons, adequate shielding
would be bulky and unwieldy. Such shielding could make the transfer so
difficult that personnel dose might actually be increased due to the greatly
lenglhened time of exnosure, Further, since the transfer is to be done only
once, adequate shielding would greatly add to the cost of the operation,
Therefora, several practice transfers should be dcne using a simulated scurce
and long handiing tools to increase the cdistance from the source. The
practice transfer will serve to uncover any unexpected, particularly diffi-
cult steps and, thus help tc reduce the time of expocsure tc the actual scurce.
Thus, time in conjunction with distance (long handling tools) is probably
the best soluticn to this radiation expcosure problem.
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7. General - Exam 20, Question 3

Dosimeter
A
0.1 rem
20 cm . Surface of back
Belt - .

Ewee 25 cme—=D = 10 cm= C

Given exposure of 0.1 rem at A, Calculate exposure at D

AC = Jzn2 + 35% = 40.31 em
¢ = Arctan(20/35) = arctan (0.57) = 29.74°

BC = l10cmxsecs = 11,5¢cm,.". AB = 40.31 - (1.5 = 28.8¢cm

2
Neglectirg attenuation, Dose (B) = .B.O_.}.lg_ x 0.1 rem
(11.9)

= 1,23 rem

-—4-9—°Hf,13 - —&LOSC; = 0.14 cm~l

Attn "x—f: = e BX . ¢-0.14x28.8 _ 4 018

-
Dose (B) = —15-'-09‘1%"- = 68.26 rem

1 2
Dose (D) = “(110? x 68.26 = 930,27 rem



Inspect radiographic equipment to rule out malfunction (radio-
graphic "cameras" usually have a positive indication of source
re‘raction to the "safe" positicn). Set up a regularly scheduled
preventive maintenance and monitoring program for the equipment.

Have the radiographer wear a "chirper" or "beeper” alarming
pocket radiation moniter, and/or monitor the work area before
re-entry,

Develop standard operating procecures for radiographic equip-
ment usage, Couple this with scheduled periodic refresher
courses and equipment checkouts for all users,

Use a portable, radiation activated warning light and/or audible
alarm in the radiation area during all radiography sessions.
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Section 7
u sted References

The following bibliography i{s intended to provide the candidate
with reference material related to the general topics covered {n the exam.
The Board does not mean to imply that study of these references, only, will
ensure successful performance on the examination. This listing i{s by no
means complete, and the candidate may need to consult additional reports,
journals, and text books for information not provided in the references below.

At the same time, the Board does not want to infer that study of

all of these references s necessary to successfully complete the examination.
The list is provided as a guide to t'.e type of matertal which should be studied.

Selected Health Physics Bibliography

) A National Council on Radiation Protection and Measurements Reports -
Particularly the foliowing:

NCRP Report No. 8 (NBS Handbook 48) Control and Removal of Radio-
active Contamination in Laboratories (1331).

NCRP Report No. 22 (NBS Handbook 63) Maximum Permissihle Body
Burdens and Maximum Permissible Concentrations of Radionuclides
in Air and Water for Occupational Exposure (1959).

NCRP Report No. 23 (NBS Handbock 72) Measurement of Neutron Flux
and Spectra for Physical and Blological Applications (1960).

NCRP Report No. 25 (NBS Handbook 75) Measurement of Absorbed Dose
of Neutrons and of Mixtures of Neutrons and Gamma Rays (1961).

NCRP Report No. 28 (NBS Handbock 80) A Manual of Radicactivity
Procedures (1961).

NCRP Report No, 32, Radiation Protecticn in Educational Institutions
(1366) .

NCRP Report No. 33, Medical X-ray and Gamma Ray Protection fer
Energies Up to 10 MeV - Equipment Design and Use (1368).

NCRP Report Ne. 33, Dental X-ray Protection (1370).
NCRP Report No. 38, Protection Against Neutron Radiation (1371).

NCRP Report No. 39, Basic Radiation Protection Criteria (1971).
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NCRP Report No. 43, Review of the Cwrent State of Radiation rrc~
tection Philoscphy (1975).

NCRP Repert No. 48, Radiaticn Protection for Medical and Allied
Health Personnel (1976).

NCRP Report No. 49, Structural Shielding Deisgn and Evaluation for
Medical Use of X-rays and Gamma Rays of Energies Up to 10 MeV
(1976).

NCRP Report No. 50, Environmental Radiation Measurements (1376).

NCRP Report No. 51, Radiation Protection Design Guidelines for
0.1 - 100 MeV Particle Accelerator Facilities (1377).

International Commission on Radiation Units and Measurements Reports -
Particularly the following:

ICRU Report 14, Radiation Dosimetry; X-Rays and Gamma Rays with
Maximum Photon Energies Between 0.6 and 50 MeV.

ICRU Report 17, Radiation Dosimetry; X-Ravs Generated at Potentials
of 5to 150 kV.

ICRU Report 19, Radiation Quantities and Units.
ICRU Report 20, Radiation Protection Instrumentation and its Application.

ICRU Report 21, Radiation Dosimetry; Electrons with Initial Energies
Between 1 and 50 MeV,

ICRU Report 22, Measurement of Low Level Radicactivity.

ICRU Report 25, Conceptual Basis for the Determination of Dose
Equivalent.

Internaticnal Commission on Radiation Protection Publications - Parti-
cularly the focllowing:

ICRP Publicaticn No, 7, Principles of Environmental Monitering Related
to the Handling of Radicactive Materials.

ICRP Publication No. 8, The Evaluation of Risks from Radiaticn.

ICRP Publication Ne. 3, Recommendations of the ICRP.
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10.

3

12,

14,

ICRP Publication No. 10, Evaluation of Radiation Doses to Body Tissues
from Internal Contamination due to Occupational Exposure.

ICRP Pubiication No. 10a., The Assessment of Internal Contamination
Resulting from Recurrent or Prolonged Uptakes.

ICRP Publication No, 12, General Principles of Monitoring for Radiation
Protection of Workers.,

ICRP Publication No, 15, Protection Against Ionizing Radiation from
External Sources.

ICRP Publication No. 16, Protection of the Patient in X-ray Diagnosis.

ICRU Publication No. 17, Protection of the Patient in Radlonuclide
Investigations.

Attix, F., et. al., Radiation Dosimetry, Vols,. I - III, Academic Press,
1968,

ANSI Standards, Nuclear Series, American Naticnal Standards Institute,
Inc., New York, NY 10018,

Becker, K., Solid State Dosimetry, CRC Press, 1973.
Blatz, H., Radiation Hygiene Handboock, McGraw-Hill, (1359).
Cember, H,, Introduction to Health Physics, Pergamon Press, (1969).

Eisenbud, M., Environmental Radioact , McGraw-Hill, 1963.

Fitzgerald, J., Applied Radiation Protection and Controls, Veols. I & II,
Gordon and Breach, 1369.

Friedlander, G., et. al., Nuclear and Radicchemistry, Wiley and
Sons, New York, NY 1964,

Health and Safety Laboratory Procedures Manual, (HASL 300), US ERDCA,
New York, NY 10014,

Health Physics Journals, Pergamon Press.

International Atomic Energy Agency, IAEA Safety Sertes 1 - 30, UNIPUB,
Inc. New York, NY.
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18.

16.

17,

18,

19.

20.

2l.

22.

23.

24,

(]
wy

26.

27.

29,

30.

Johns, H.E., The Phvsics of Radiology, Charles C. Thomas Publisher,
1971,

Lapp, R.E. and Ancdrews, H., Nuclear Radiation Physics, Prentice-
Hall, 1972.

Medical Internal Radiation Dose Committee, MIRD Supplements,
Suciety of Nuclear Medicine, New York, NY.

Morgan, K.Z. and Turner, J.E., Principles of Radiation Protections,
John Wiley and Sons, Inc. (1967).

Overman and Clark, Radioisctope Technigues, McGraw-Hill, 1960,

Patterson, H. and Thomas R., Accelerator Health Physics, Academic
Press, 1373,

Price, W., Nuclear Radiation Detecticn, McGraw-Hill, 1964,

Radiclogical Health Handbook, U.S. Dept. of HEW, Public Health
Service, Rockville, MD.

Report of the Acdvisory Committee on the Biological Effects of Ionizing

Radiation, The Effects on Populations of Exposure to Low Levels of
Ionizing Radiation (BEIR Repert), Naticnal Academy of Sciences,
National Research Council, Washington, D.C, 1972,

Saenger, E., Medical Aspects of Radiation Accidents, GPO (USAEC),
1963,

Slace, D. (Editer), Meteorology and Atomic Energv, USAEC, TID-24130,
1968,

Taylor, L., Radjation Protection Standards, CRC, 1371.

Titie 10, Chapter 1, Code of Fecderal Regulaticns, USNRC, Washiagten,
D.C., 2085S.

United Naticns Scientific Committee on the Effects of Atemic Radiation,
Ionizing Radiation: Level and Effects, New York, NY 1972,

US NRC Regulatery Guides, Particularily the following: 8.0 Occupa-
tional Health series, 1.21, 1.101, 1.109 and 4.2.

Wash - 1400, Reactor Safety Study (Rasmussen Report) Particularily:
Main Report and Appendix VI (Calculation of Reactor Accident Conse~
quences) .

.[y
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Section 8

Exam Strategy

The Board believes that it {3 an advantage to develor a strategy
for taking the certification examinaticn., We have noted in the past .hat
candidates have, through a number of oversights and errors, penalized them-
selves heavily, in some cases heavily enough to make a difference between
success and failure on the examination,

While we do not believe that cur suggestions, given below, are
the only possible cnes on examination strategy, we do believe that they are
sound and that at least they should stimulate the development of a suitable
plan of your own,

PART I

Part [ {s a multiple choice examination, lasting three hours and
requiring the answers to 150 questions. Some of the answers require calcula-
tion.

Budget your time so that you are answering about 1/3 of
the questions in each hour.

- 48 Begin at the beginning and go through the whole examinaticn,
answering the questions you are sure of, in order. Pass over the
difficult, uncertain questions, saving them until the end. Do not
lose time by getting bogged down on a few difficult questions.

= There is no penalty for a wrong answer, and therefore, it
{s to your advantage to answer every gquestion.

4. If vyou are uncertain about an answer, it is probably true
that your first choice {s the correct answer, Do nct change an
answer unless you are certain that the first answer is wrong.

PART I

Part II consists of 16 questions, of which you answer any 7 in
4 hours. These questions may call for bcth numerical answers in which sub-
stantial calculation may be {nvelved, and short essay-type answers,

R When you receive this part of the examination, read through

it in its entirety, then begin to werk the questions which are
easiest for you, Save the difficult questicns until the 2nd.

QN .



2. As In Part I, make a conscious effort to budget your time.

3. Before beginning to answer a question, read it again care-
fully 30 that you can “e certain you are answering the question
that {s asked,

4, Think carefully about numerical coastants and assumpticns
that you use., Try to be sure that they are accurate and reasonable.

-1 Do your best to demonstrate a professional approcach to the
problems .

5. Organize your answer i{n a logical outline form to use as a
check list to assure efficient and complete subject treatment, A
concise, well-organized answer is much ncre impressive than a
rambling ten page discertation.

2 Re-read the question after completing it to be sure you have

answered all the portions of the question and have provided all
the informaticn requested,



Section 9

Effective September 23, 1977, the Board has formalized the
following grading criteria for the certification axamination.

Xa Part [ - Taken Alone

Passing Criteria

To pass Part [, the candidate must achieve a score of at least
67 percent on the total exam and on the Fundamentals Section,

25 Part [ and II - Taken Together

Passing Criteria

To pass the exam, the candidate must achieve a score of at
least 67 percent on both Part I and Part II.

Failure Upgrading Criteris

Any grade less than 67 percent on either part will be considerec
t. be a failure of that part., To provide candidates with the opportunity to
raise a failing grade to a passing grade the Board uses the following guides:

a,. Give candidates who have scored at least 57 percent
on bcth Part [ and Part [1 and whose average grade (Part [ and [I given equal
weight) is at least 60, the option to take an oral exam or retake the part(s)
failed, (If a candidate repeatedly fails one of the parts, the option may be
removed and the candidate required to take an oral exam.)

b. The Beoard considers any grade less than 37 percent to
be below the standards for oral upgrading.

3, Availability of Performance Information

Candidates may request their performance information to assist
them i{n preparing for re-examination,

Gl



American Board Of Health Physics

Addendum to Examination Preparaticn Guide for
Power Reactor Specialty Examination

Candidates taking the examination for Power Reactor Specialty Certificaticn
take the same Part [ examination as candidates for the comprehensive
certification,

Candidates taking the examination for Power Reactor Specialty Certificaticn
take a special Part II examination, The Power Reactor, Part [I, examination
is made up of two sections, In section 1, there are ten quesiions which
require short answers, These questiocns may be amultiple choice, or fill-in
questions or may require one or two sentence answers, The questions are
worth two points each, and are designed to require about six minutes each to
read and answer, Candidates must answer all ten questions., In section 2,
there will be seven essay’/calculation problems sizilar to those on Part II
of the comprehensive examination, but specific to power ceactor health
physics., The questions are worth ten points each and are designed to
require abcut 30 minutes each to read and answer,

Candidates must answer five of the seven questions, Subjects which may be
covered in Part II of the Power Reactor specialty examination are:

Technical Administration Air Sampling

Professional Judgement Protective Clothing and Equipment
Design Review Respiratory Protection

Plant Systems Instrument Selection, Operation
ALARA and Calibration (includes survey,
Radiocactive Material Control effluent monitors and counting
Radwaste Management room inst~uments)

Emergency Planning Decontamination

Procedures Personnel Dosimetry

Training Bioassay and Uptake Analysis
Regulations and Standards In-plant Dose Assessment
Medical~Legal Aspects Environmental

Guides and Limits Off-site Dose Projection
Shielding Transportation

Radiation Measurement Current Topics

Contamination Control

Grading criteria for the Power Reactor Specialty examination are the same
as those for the comprehensive examination.



Addendum to Examination Preparation Guide

The subject content of Pazt I of the examination is changed to eliminate
questions in specific areas of expertise., The goal is to have Part [

of the examination cover the more fundamental knowledge that all
professional health physicists are expected to know, Therefore, in
Section 4 (page 4) of the Guide, the following topics should be

deleted from Category 3, Operational Health Physics:

h. Accelerator safety
i. Reactor health physics
m. M 4{cal health physics
Inquiries for further information should be directed to:
Mr. 'tichael Terpilak
American Board of Health Physics
HEW, PHS, FDA, BRH (HFX=-460)

12720 Twinbrook Parkway
Rockvil.ie, MD 20857

Telephone: (301) 443-3426
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ITR1 CLASSIETOATT0N SCumT

No. of ADHD

FUND.ZIENTALS
0l. Sources 24
02. Units 14
03, Atomic Structure
04, Decay 2
05. Interaction of Radiation
with Matter 28
06. Radiobiology 24
92
MEASUREMENT
01. Personnel Dosimetry 7
02. Bioassay and Whole Body 6
Counting
03. Instruments 24
04. calibration 4
05. Measurement of Radiation 23
73. Statistics '
C7. Radiochemistry and Sample
Preparation 5
08. Dose Estimates ol
76
OPERATIONAL HEALTH PHYSICS
01, Laboratory Desizn 2
02. Shielding and Lquipment
Design 23
03. Contamination Control 4
04. Surveys and Inspection 3
05. Waste Processing
06. Emergency Response 2
07. Criticality Ccntrols 2
08. Accelerstor Safety 1
09. Reactor Health Physics 3
10, Enviroumental Surveillance 12
11, Waste Disposal 6
12. Hazards Analysis 7
13. Medical Health Physics -2
67
HEALTH PHYSICS ADMINISTRATION
0l. Standards, Guides and
Regulations 39
02. Medice~legal Aspec
03, Data Evaluation 1
04. Emergency Plauning 2
05. Public Relaticus
06. Procedures
a2

Total Items

Dauk Itens

277

9

5/75



ITEM CLASSIFICATION SCHEME

No. ¢of Items

In Process No. of Reviewed
Ready for Items ready
Qutside Reviewer for Carding
FUNDAMENTALS
0l. Sources 2 5
02. Units 2 4
03. Atomic Structure 5 2
04. Decay 3 5
05. Interaction of Radiation
with Matter 10
06. Radiobiology 2 1
MEASUREMENT
0l. Personnel Dosimetry 3
02. Bioassay and Whole Body
Counting 1
03. Instruments 1
04. Calibration 1 1
05. Measurement of Radiation 7
06. Statistics | 1
07. Radiochemistry and Sample
Preparation 1
08. Dose Estimates 1
OPERATIONAL HEALTH PHYSICS
0l. Laboratory Design 2
02. Shielding and Equipment
Design 5 6
03. Contamination Control 2
04, Surveys and Inspection
N5. Waste Processing
06. Emergency Response 2
07. Criticality Coantrols 1 A
08. Accelerator Safety
09. Reactor Health Physics 1
10. Environmental Surveillance 1
11 Waste Disposal
12. Hazards Analysis
13. Medical Health Physics
HEALTH PHYSICS ADMINISTRATION
0l. Standards, Guides and
Regulations 3 5
2. Medico-legal Aspects i
03. Data Evaluation 1
04. Emergency Planning
05. Public Relations
06. Procedures
25 65
568 i, ) Total 90

May 1975
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Teit o (RN

Michael S. Terpilak, Chairman
Please return promptly td: American Board of Health Physics
HEW, PHS, FDA, BRH (HFX-460)
12720 Twinbrook Parkway
Rockville, Maryland 20857

AEpiteaat’ s Bamy Application No.

CONFIOENTIAL PROFESSIONAL REFERENCE FORM®

——— e

-
.

How long have you known the applicant? years.

What has been the nature of your associatioa?

a. Do you know him personally? Yes No

b. Are you in a position to evaluate his techaical cu abilities?
Yes No

: Describe briefly your impression of the work the ap:.iccat does.

a. Is the work primarily technical in scope? Yes No

b. How and by whom are his decisions used?

Ce What type of problems does he have to face?

de wWhat are his responsibilities ia case of emergencies?

2. How much supervision does he have and exercise’
s, How well do ycu think the applicant does the work assigned to him?
*Note: If you wish to make additional comments, pleasa include them on a

separate sheet.
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5. What specific and noteworthy accomplishments, if any, has he made in
the radiatioa protaccion field?

A that limitations, if any, does the applicant have which might adversely
influence his capacity to practice health physics on a respoasible pro-
fessional level?

Be How well does he work with others?

b. How effectively does (or would) he perform 2s a consultsn:?

r What is your estimationm of:

a. His honesty?

b. His professional ethics?

8. Do you have any reservations about recommending the applicant for car-

tification? Yes No (1f ves, please explain)
Printed Name: Title
Signature: Adress:




American Board Of Health Physics

COUPIDENTIAL PROFESSIONAL REFERENCE FORM

-k Michael S. Terpilak, Chairman

ivise return promptly to: sAmerican Board of Health Physics
HEW, PHS, FDA, BRH (HFX=460)
12720 Twinbrook Parkway
Rockville, Maryland 20857

ApeL toane's Narme: Application No.
Ls How long have you known the applicaat? years.
v & Vhat has been the nature of your associat:ion?
P - ’
a. Do you know him personally? Yes No

b. Are you in & position to evaluate his technical cu abilities?
Yes No

3 Descridbe briefly your impression of the work the ap: ' iczat does.

a. Is the work primarily technical in scope? Yes o

b. How and by whom are his decisions used?

Cs What type of problems does he have to face?

d. What are his responsibilities ia case of emergzancies?
2. How much supervision does he have and exercise?
e How well do you thiank the appliczant does the work assigned to him?

Fhote I1f you wish to make additional comments, please include them on a
separate sheet,
|
\
\
(Please retura in duplicate) (aver)




$s what specific and noteworthy accomplishments, if any, has he made in
the radiation protection field?

5. what limications, if any, does the applicant have which might adversely
influence his capacity to practice health physics on a responsible pro-
fessional level?

a. How well does he work with others?

-

b. How effectively does (or would) he perform as 2 consultan:

y What is your estimation of:

a. His honesty?

b. His professional ethics?

8. Do you have any reservations about recommending the applicant for car=-
tification? Yes No_ _ (If yes, please explain)

Printed Name: Title:

Signature: Adress:

Date:




American Board Of Health Physics

CONFIDENTTAL PROFESSIONAL REFERCNCE FORM*

, Michael S. Terpilak, Chairman

Please roturn prompily to! American Board of Health Physics
HE.', PHS, FDA, BRH (HFX=460)
12720 Twinbrook Parkway
Rockville, Maryland 20857

Applicant’s hanet Application No.
L. How long have you known the applicant? years.
2. “ha: has been the nature of your association?

a. Do you know him personally? Yes Mo

b, Are you in a position to evaluate his techaical cu abilities?
Yes No

3w Describe briefly your impression of the work the ap: .iccat does.

a. 1s the work primarily technical in scope? Yes No

b. How 2nd by whom are his decisions used?

ea What type of problems does he have to face?

d. What are his responsibilities in case ¢f emergencies?

2. How much supervision does he have and exercise?
- How well do vou think the applicant does the work assigned to nl-?
*hate you wish to make additional comments, please include them on 23

1f
separata sheet.

(Please retura in duplicate) {aver)

P



What specific and noteworthy accomplishments, if any, has he made in
the radiation protection f{ield?

what limitazions, if any, does the spplicant have which might adversely
influence his capacity to practice health physics o2n a responsible pro-
fessional level?

a. How well does he work with others?

-3

b. How effectively does (or would) he perform as a corsultan:

What is your estimation of:

a. His honesty?

b. His professional ethics?

Do you have any reservations about recommending the applicant for ¢ir-
tification? Yes No (1f yes, please explain)

rinted Name: Title:

re: Adress:




American Board Of Health Physics

CONFIDENTIAL PROFESSTONAL REFERENCE FURM*®

eiv ek

Michael S. Terpilak, Chairman
©ase retura pro-ptly tOo! American Board of Health Physics
HEW, PHS, FDA, BRH (HFX=-400)
12720 Twinbrook Parkway
Rockville, Maryland 20857

Acol Aeant™s Ryt Application No.
L. How long have you known the applicant? years.
Bl What has been the naturc of your association?

a. Do you know him perscmally? Yes No

b. Are you in a position to evaluate his technical c. adbilities?

Yes No
3s Describe briefly your impression of the work the ap: .iccat does.
- 4 P P
a. Is the work primarily technical in scope? Yes No

b. How and by whom are his decisions used?

Ce What type of problems does he have to face?

de What are his responsibilities in case of emergencies?
2. How much supervision does he nave and exercise?
s How well do you think the applicant does the work assigned to him?
*Hore 1f you wish to make JJditional comments, please include them on a
separate sheet.

{Plaase return in duplicate) (aver)




What specific and noteworthy accomplishments, if any, has he made in
the radiation protection field?

What limitations, if any, does the applicant have which might adversely
influence his capacity to practice health physics on a responsible pro-
fessional level?

a. How well does he work with others?

o
-~

b. How effectively does (or would) he perform as a2 consulta~

What is your estiration of:

a. His honescty?

b. His profassional ethics?

Do you have any reservations about recommending the applicant for car-

tification? Yes No (1f yes, please explain)
2d Name: Title:
ture: Adress:




American Board Of Health Physics

IMMEDIATE SUPERVISOR

Reference Data Return promptly to:
(All information will be held in strict
confidence. If additional space is
needed in filling out this form, use
the reverse side.)

Michael S. Terpilak, Chairman
American Board of Health Physics
HEW, PHS, FDA, BRH (HFX-460)
12720 Twinbrook Parkway

Souilaanrts. Rmwes Rockville, Maryland 20857

l. What are the specific responsibilities of the applicant?
P ?

2. What percentage of his time is spent on radiation protection work?

3. How much of his previous experience ian radiation protection has been
in:

a. Research and development

b. Supervision

Ce Practical protection of people

d. (Other (specify)

4, To what extent are his recommendations reviewed by others before be-
ing put into effect?

3. Is he capable of handling major radiation hazard problems on his own
and under emergency conditions?

6. What limitations, if aay, does the applicant have which might adver-
gsely influence his capacity to practice health physics at a respon-
sidle professional level?




7. Do you have any reservations about recommending the applicant for
certification? YES NO (1f ves, please explain)

Signed: Title:

Date: Address:




American Board Of Health Physics

IMMEDIATE SUPERVISOR

Refarence Data Return promptly to:

(All information will be held in strict

confidence. [f additional space is
neaded in filling out this form, use
the reverse side,)

Applicant's Name:

Michael S. Terpilak, Chairman
American Board of Health Physics
HEW, PHS, FDA, BRH (HFX=460)
12720 Twinbrook Parkway
Rockville, Maryland 20857

What are the specific responsibilities of the applicant?

What percentage of his time is spent omn radiation protection work?

How much of his previous experience in radiation protectiom has been
in:

a. Research and development

b. Supervision

Cs Practical protection of people

d. Other (specify)

To what extaat are his recommendations reviewed by others before be-
ing put into effect?

Is he capabla of handling major radiation hazard problems on his own
and under emergency conditions?

what limitations, if any, does the applicant have which might adver-
sely influence his capacity to practice health physics at a respon-
sible profsssional level?

(Please retura in duplicate) s ' l



j Do you have any reservations

about rezommending the applicant for

certification? YES NO (1f ves, please explain)
Signed: Title:
Date: Address:




AMERICAN BOARD OF HEALTH PHYSICS

Application For Cerufication

CATE
INSTRUCTIONS: = initiaé Apohication < Part 1. aniy
1. Type or print in plock capitais. Z Ae-apoiication Z Aeguiar Certitication
2. Submit in duplicate.
3. If space is inadequate for any answer, use extra sheet of
pDaper and number (tems to correspond with items as listed.
Date
of
Name Citizensnip 2. Birth

last) firse) maidaie)
Home Adaress

Business Address

Home Telepnone Number:

Send mail to: home address = business address
Business Teiepnone Number

Academic Degrees Attained.

Y ears of
[Astitu tion Major Minor Full Artena. Degree Y sar
———— i e

o

Additional education and training related to Health Physics. (Plaase do not list courses of less than two weeks duration )

Cates
Inatitu tian Titie of Course Length of Course From Yo
3
.
HAVE YOU TAKEN A CERTIFICATION REFRESHER COURSE? = YES = No. = OF CLASS HAS.
Professional and Honorary Societies:
Name of Drganization Year Jonea Tyoe of me:n_o' Dttice ~eia

"TYPE OF MEMBEASHIP ~ Fellow, Member Aociste Member Srudent Mempber Jther

wec ity




9 Present empioyment. Describe in your own words. (Do not use official job descriptions.)

Date Asugned "o Position Name of Employer Place of Employment g‘m and Titie of 'mmediate
pervisor

£ eact Tine of Present Position
Description of work |nclude maor responsibiiity and specific fieids and indicate percent of ume 0 Health Physics work

10. Previous Employment. (Start with most recent position and ~ork back. Emphasize those portions of work that are Health Physics
or closely related.)
Dates of Emoloyment Name of Employer Piace of Employment
From To

ﬁ . title of position
Description of work  Include major responsibiiity ana specitic Teids and (ndicate percent of ime in Health Phyucs work

i I

Jates ot Emoloymant Name of Empiover | Place ot Empiovmaent

Zeom To

Eaact utie of pomine

L=
r

Description of work (ACiude MRor responsii ty ana 1pecific himas and ndicate percent ot himae 0 Health PRyics work




Date of Employment

From To

Name of Empioyer

Place of Employment

£ «act utie of position

Cecriotion of work. Include maor responsibility and specific fieids and indicate percent of tme 0 Heaith Fnvsics work

Cate of Employment

From To

Name of Empioyer:

Place of Empioyment

Exact ntie of position

Descriotion of work  Include mayor resoonsiDility and specific fHimids and 'ndicate percent of time N Health Physics work .

1. Categones of Competence:

Select the categories n rthe st Delow n =nich you ‘eel you are competent o function as 3 Cartified Heaith Physicist.
Rank mese in tme oraer of your proticiency. (1 for your first choice, 2 for your seconq, stc.)

|

S Medical Ragiotogical ana Flyuoroscapic | nstallat

Cther (specity)

Inoustral Fadiographic (nstallations

« Therspy nstailations
13Q100" La0Doratores

Environmental Monitoring

Seactor Facilities

Chemical Separations Plants
Particia Accelerators

Comgiete Hazaras Svaiuation
Maor Decontamination Jperation

Other specify )




12. Special Achievements:

a. Medais, Citauons, or other awards:

b. Committee Activities:

¢. Journat Publications and Books:

d. Speeches and Lectures to outside organizations (last two years)

13. Professional Refsrences: name and address of at least two persons other than your supervisor who are qualified to evaluate your
Health Physics competence. (If possible, 2t least one reference should be a Certified Health Physicist; do not use a Board member as
a raference.)

| cortify Mat e ITATEMents J00vVE INCILAING ANy ATTACAMENTS | Nave SUDM TR Nereto) are. 10 e DEST of MY KNOWISCe. sCurate and | understand "hat
any ‘einfication ot nformation in his 3001ICaton wil De cause ‘or faecTIon 3f e A0DLICATION Of witharawas of 3 certification aireacy Made

Date
(Signature n nk |
A non-returnable application fee of $1J(Q must accompany the apolication. An additional fee of 315.00 will be chargeg wnen and /f
certification is approved. In addition, the Soard serves notice to ail applicants that, if “uture operations of the Soard reguire 't some
system of annual dues from ail heaith physicists oreviously certtied oy the Board nav become necassary. Make check payaoie o
AMERICAN BCARD OF HEALTH PHYSICS.

Ma Apglication 'O




: AMERICAN BOARD OF HEALTH PHYSICS

Application For Cerutication

DATE
INSTRUCTIONS: Z iminal Application = Paer 1 oniy
1. Type or print in block capitals. Z Ae-aoplication < Reguisr Certtication
2. Submit in duplicate.
3. If space 's inadequate for any answer, use extra sheet of
paper and number tems to correspond with tems as listed.
Qate
of
Name Ciizenship _________ 2 Birth
last) {tirst) imiaaie)
Home Adaress
Susiness Address
Home Teiephone Number
Senc mail to. home address - business address -
Business Teiephone Number
Acagemic Degrees Attained:
Y ears of
Institunon Mmor Minor Full Artena. Degree Y ear
a
b.
<.
Additional sducation and traiming related to Heaith Physics. (Please do not list courses of less than two weeks duration |
Dares
| NETITu TION Tive of Course Length of Course Erom To
a
1+ ]
HAVE YOU TAKEN A CERTIFICATION REFRESHER COURSE? = YES = No. SOFCLASSHRS
Professional and Honorary Societies:
Namae ot Jrganizstion Year _omned Tyoe 5t Mempersnio* Cttice ~ela

"TYPE OF MEMEERSHIP - Fallow, Member Associate Member Stucent Member Sther soec fy! {



« 9. Present employment. Describe in your own words. (Do not use official job descriptions.)

Date Aswygned '0 Positon Name of Employer Place of Employment Name and Title of Immeaiate
Supervisor

Exact Tinie of Present Pasition
Descrption 31 work (nclude Maor responsiti ity and spec:fic fieids and indicate percent of time in Health Physics work

10. Pravious Employment. [Start with most recent position and work back. Emphasize thase portions of work that are Health Physics
or closely related.)
Dates of Empioyment Name of Empioyer: Place of Empioyment
Eram To

€xact title of position
Descriotion of work 'nciude Mmaor responsibil ity and specific fieids and ndicate oercent of nme A Mealith Phyncs work

Dates of EMmoiovment Name of Emoioyer { Place of Zmploymant

From To

Evact time of postion

Descr phion of HOfk  (NCIude MEOT "eSDONSIDI TV 3nd SDECIFIC eias aNg naicate pDercent of Lime n Heath Phygcs aork




"

Date of Empioyment

From To

Name ot Empicyer

Piace of Empioyment

Sxact titie of position

Description of work include maor responsiDiity andg specific fields ang ingicate ocercent of hime n Heaith Physics work

Cate of Employment

From To

Mame of Emplover:

Place of Empiloymnt.

Exact utie of position

Cescription of Aork  Inciude Maor responsitidity and spec:fic fieids and \ndicate percent of ime 1 Health Physics work

Select the categores n the list beiow in which you ‘eel you are comoperent o function as a Certified Heaith Physicist

{1 for your first choice, 2 for your second, 2tc.)

Categories of Competence:

Rank these n the order of your proficiency
- ingustna Ragiograohic (nstallations R ——
e ——— Mecical Radioiogical and Fluoroscapic ' nstallations PR —
I « Therapv installations S—

130100e L aboratores JV—

————— Environmental ‘onitoring ae———
smnm——— Qther (specify)

Reactor Facilities

Chemical Separations Plants
Particia Acceierators

Compiete ~azards Evaiuation
Maor Decontamination Dperation

Other specity)




|.2. i.-u Achievements:

a. Medais, Citations, or other awards:

b. Committee Activities:

c. Journal Publications and Books.

d. Speeches and Lectures to outside organizations (last two years)

13. Professional References: name and address of at least two persons other than your supervisor who are qualified to evaluate your
Health Physics cornpetence. (If possible, at least one reference should be a Certified Health Physicist; do not use a Board member as
a reference. )

L certify MMat e TAtEMeNnts ALOVE INCIUdING INY ATTACHMENTS | TaVe SUDMITING TEreto) are, 0 e DESt 3f MY KNOWISSGe CCurate Ind | Lnderstzna that
any ‘simficaton of Aformation n Mis WO HCaDoN aill De Cause for reection Of e D0 HCATION OF Aitharawel of 2 Certtication siready Made.

Date

Signature n nk )

A non-returnabie appiication fee of $1J(Q must accompany the application. An additional fee of $15.00 will be charged anen and /f
cernfication 's approved. In addition, the Boara serves notice to ail apolicants that, f ‘uture cperations of the Soard require 't some
svstem of annual dues from ail health physicists oreviousiy certified by e Soard may become necessary. Make check payabie 1o
AMERICAN BOARD OF HEALTH PHYSICS.

Mai Apoication o




American Board Of Health Physics

REQUIREMENTS FOR ADMISSION TO PART I
OF THE WRITTEN EXAMINATION

The ABHP has announced the formal establishment of a special program to
permit younger health physicists to complete an initial step in the certi-
fication procedure. Under this arrangement, radiation protection personnel
who have:

l. Received a Bachelor's Degree in a physical science or a
biological science with a minor in the physical sciences,
and

2. coampleted a ainimum of two additional calendar years of
professional experience or graduate training in health
physics,*

will be permitted to take Part [ of the written examination.

In permitting a candidate to take this step, the Board makes no commitment
concerning the candidates eligibility to complet. “#ditional steps in the
certification orocedure at a later date. This will depend upon performance
on Part I and results of a thorough review of past training, professional
experience, and statements contained in references submitted by candidate
at time of application for regular certification.

The fee for admission to Part I of the written examination is $75.00 and
applications should be submitted on the form required for regular certi-
fication. To designate that they are applying for Part I only of the
written examination, applicants should write the words, "Part I” in the
uppper right hand cornmer (above the date) on the first page of the form.
Such applicants should also note that they are required to submit only
one reference statement in support of their application (rather than
three as required for candidates applying for regular certification).

Normallv, the written examination will be given ian June of each year on
the Monday of the week of the Annual Meeting of the Health Physics Societv.
The deadline for submission of applications is April 1.

* applicants are eligible immediately after meeting the requirements
for an MS degree i{n health physics. Also, individuals who have
successfully completed a Bachelor of Science program in Health
Phvsics and who have at least one vear of practical (professional
lavel) experience.



American Board Of Health Physics

DEFINITION OF HEALTH PHYSICS*

Health Physics is a profession devoted to the protectiom of man and
his environment from unwarranted radiation exposure. A health
physicist is a person engaged in the study of the problems and
practices of providing radiation protection. He is concerned with
an understanding of the mechanism of radiatiom damage, with the
development and implementation of methods and procedures necessary
to evaluate radiation hazards and with providing protection to man

and his environment from unwarranted radiation exposure.

*Qfficially adopted by the Health Physics Socziety in 1959.
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AMERICAYN BOARD OF MEALTH PHYSICS

The continued efforts of “he Americzn Doard to restrict cxpenses to a
bare minizum have been successful as evideanced by the fact that the asount
of-noncy realized through the examination fees has nearly met tha expenses
of the program during the pas: year. licwever, during the last Board meeting,
Septentaer 26-27, 1978, it was recogaized that there are some increased ex-
penses resulting from the ne:d to expand and modify the examinatica questicas

in Part I; increascd fee asscsszeat from the Professional Esaziration Semvice;

L]

and 2dditionally, the initiat.-n of a new specialty certification program for
power plant reactor health physi ists, Ia any event, it was felr by the
Board that it would De necessary to raise the exaaination and cextificacicen
plaque fces for new candidates, effective January 1, 1979, ia ordar that the

progran be seli-suppor:ing.

Effective January 1, 1979, the fees will be as follows:

CERTIFICATION ST=2 FEE
Application to take Par:t I of the $ 75

written excazination

Application for regular cxaminatios §150
to take Parts I and II of the
vritten examinztion together

Application to take Part II of written $ 75
examination only

Charge for certification plague $ 25
Pleasc send application forms :o:

Michael 5. Terpiiak, Chaieman
American Board of Meoalth Physics
HEW, Pns, FDA, BRIl (UFX=460)
12720 Twinbrook arkway
Rockville, Maryland 20857

£ 7

1%

-

POOR ORIGINAL

~—



American Board Of Health Physics

November 19783

Dear Cclleague:

™e Aserican Board of Health Physics is complecing the 20th year of ics
existence and thanks to the response and support of active Certified
Health Physicists, the program continues to De financially scable, active,
and is becoming more prestigzious with each vear.

As ‘ndicatei in previous annual lecters, financial assistance through
voluntary subscripcions was initiated as a temporary measure and was
dropped in favor of the increased fee program. However, deep appreciation
and gratitude are expressed to all those who have contributed. It was
clear evidence of Lhe fact that the majoricy of the Certified Health
Paysiciscs recognized the need toO support such a program, which contributes
to the profession as a whole, as well as to each {individual.

The contiaued efforts of the American Bcard o restrict expemses tO 1 Ddare
minisum have been successful, as evidenced by the fact that the amount oI
soney realized through the examination I{ees has nearly met the expenses of
the program during the past vear. However, during the last 3o0ard meeting,
t was recognized that there are sowe iacreased expenses resulting from:
the need . expand and modify the examination quescions utilized ia Par:
1; increased fee assessment from the Professional Examinarion Service;
and, additionally, che initiacion of a new specialty certification program
for power reactor nea.ch physicists. In any event, it was felt by the
Joard that it would be necessary =0 raise the examination and certifi-
cation plaque fees for new candidates, effective January 1, 1979, ia
order that the program be self-supportiag. It should be emphasized,
however, that empicvers of the 3oard and panel members comtinue o zra-
tuitously suppor: the work of the ABHP in the form of secretarial services,
travel expenses, and their cwn time.

A summary of cthe aignlights of cthe 3ocard activicies is actached for veour
informacion.

Thank vou for your continued support of ABHP activities,

Sincerely vours,

- 4
27, S
F .
’,-,/.'

~

Michael S, Terpilak
Secretarv-Treasurar
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SIMMARY OF AZHP 1978 30ARD MEETING ACTIONS

ia Recersification

The B30ard approved a Continuiag Certificacion Program and appoinced
a Continuing Zducation Panel to initiace and implement thne 2cucational
aspectzs of che program. Les Slaback is the present Chairperssa and Jean
St. Jermain is Vice-Chairpersom. Carlyle Roberzs, as A3HP Vice-Chairperson,
coordinaces the activicies of the Panel with other aispects of the Continuing
cercification Program. Information and applicacions wers mailed o all
Cercified Health Physicists in March 1978, A listc of courses approved by
the Continuiag Education Panel, and a list of frequently asked questions
conceraing the Program was also mailed =2 all Certified Health Physicists
ia April 1973, At present there are 16 0 have deen recerzified through
Decemper 1983, and 2 Health Physicists who nave been zrantaed Emerictus
sgacus,

& Panel ot Examiners

sertification examinations were conducted in July 1378, were graded,
and =he results approved at the 3oard meeting in Rockville, Marvland on
September 26, 1373, Of che «6 candidaces who tock the entire exam,
Pares L and II, 14 (30%) passed, 13 (28%) failed, anc 13 (28%) will bde
required to take an oral examinacion, and & (137) will be required to
recake -he par:t failed. This year's exam once again was designed =2
allow specialty groups to demonstrate comperance in cheir area of exper-
zise to a greater extent than in earlier years.

3. Liaiscn wich the Vacional Regiscry 9f Radiation Protection Techmologiscs

The second Jazicmal Registry of Rwdiacion Protection Technolcgiscs
examination was given 1s scheduled on November 5, 1977. There were 54
applicants accepted, of which 36 took rhe examizatcion at 20 iocations,
and -1 (Heh) were successful. The 3oard does ot Zeel that this higher-
zhan-expecsed percentage oI successful candidates indicactes that the exam
vas t00 2asvy. Racther, iz is believed that cne jumercus craiaing programs
jeveloped around the zount:y ia preparaiiom far zhe =xam were a sigzniii-
cant factor.

™e NRRPT 3oard mee:zing was held on January 13 and 16 at 3San Diego,

ac whica =ime the resulss of the exam were approved by the 3cardi. Those
ipplicants who were accepted, dut did mot Take -he axam, ave still alizidle
ar =he sex: one tO Je ziven on November -, 1373,

POOR ORIGINAL s:5 1%
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% Zreasurer's Repor:

The Treasurer's Report indicated total assecs of 37,300.34 as of
September 10, 1978. It is anticipated that the increases in applicacion
fees effective January 1, 1979 for Pares I and II of the examinacion will
provide sufficient funds to suppor:t the examination, including the new
Speclalty Program for Power Reaczor Health Physiciscs.,

5. Application Fses

The 3oard has approved the following increases ia the application and
certification plaque fees for new candidates. ZEffective January 1, 1979,
che certificacion fees will be as follows:

Cartification Step ree

Application to take Part I of the § 73
wricten examination

Applicacion to take Parz II of s 73
wricten examinacion oaly

Application to take Parts I and 5130
II of the written examination

Charge for oral examinacion $ 75
(Lf required)

L
o
wn

Charge for certzification plaque

8. Administrative Services
M

A meeting was held with R. 3Burk zo arrange a service contrac:s with
the 0fiice of the Executive Secretary of the Health Physics Society ¢
dssume the day-to-day adminiscrative ducies of =he American Board of Heal:zh
Physics. The Executive Secretary would provide che following davezo-day
ddminiscractive services =0 the smerican 3card of Heal-h Physics;

-
-
-

l. Set up and adminiscar che A3HP checking
account and LSookkeepinz svs:zem,

-+« Obtain and adminiscer a bulk mailing
permi: Ior future mailings of che ABEP.

-+ Provide futurs priating services for the

A3HP.

<+ Provide, acminiscer and update a compu=
terized list of cersified healrh parsiciscs
Ior use by the A3HP,
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2. Set up and maincain the ABHP records and
files at some Zuture date.

ey
L

6. Service the ABHP mailing and n
requesss

>pmacion

Mr. 3urk submitced a cost estimace for che above searvices. The Bcard's
proposal is t0 contract with him on an annual >asis for approximactely 32,300,
This will provide essential facilicies and does not commiz us to the HPS
Zxecutive Secretarvy for an extenied pericd.

-

' Panel Appoiatments
A Examinacicn Panel

Panel member replacemencs were:

Reciriag Replucement

Weil A, Caeta Jerrel R. Everec:
Walcter F. Wegst Francis J. Haughev
Richard R, Bowers Robert M., Ryan

Panel officer appoincuents were:

Joel O, Lubenau - Chairperson
Aoscoe {, Hall < Vice-Chairperson

. Continuiag Education Panel

Panel member replacements were:

Retiriag Replacemen:
Rocger J. Cloutier A. John Ahlquisc
Jean 35t, GCermain Jean S5t. Cermain

Panel cificer appointments were:

Lester A. 3laback - Chairperson
Jean 3t. Germain - Vice-Chairperson

8. ABHP Member placements

eciziag eplacement
Scvee L. isich William 3. Hendee
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In addicticn, the following ABHP officers were elected:

Michael 5. Terpilak - Chairperson
Carlyle J, Roberzs - "ice-Chairperson
David Myers -~ Secretary-Ireasurer

At this tize, the American Board of Health Physics would like to ex-
press ics sincere thanks and gratitude to outgeing Bcard Memdber 3rvece L.
Uch for his inspiring leadership, guidance, dedication and suppor: during
fis term of office. Thanks again, 3rvce, for a job well done.

7. oW czor HP Cartification Progr

Enclosed in this newslecter package is recent information to all Cerzi-
fied Health Physiciscs from Chairperson 3ryce Rich, American 3oard of Heal:t
Physics, summarizing the work of a subcommittee composed of Dave Myers and
Dick Dowers concerning specialty certificacion as it relates =0 the power
reactor health paysics area.

The Board has now approved the escablishment of a Power Reactor Health
Physics Zxamination Panel wich the following members:

Richard R. Bowers = Chairperson (NUS Corp.)
William D. Allen ~ Vice-Chairperson (Pennsvlvania
‘owar & Light Co,)

Examinacion Panel Members:

Edward Scalsky = Jersey Cencral Power & Light Co.
Harvey F. Story - Florida Power & Light Co,
Raymond G. Carroll - Arkansas Power & Lizht Co,

Norm L. Millis = Jersev Central Power & Light Co.
Pecer J. Knapp = Nuclear Regulatery Commission
Join R. Manm = Arizona Public Service Co.

The Iirst cer:iiicacion examination for Power 2eactor Heal:h Phvsics
is scheduled 0 De given om July 3, 1379, ac she .4th Aanual Meeting of the
dea.za Physics Sociecy, which will de held in Philadelphia, 2a.

‘0. Pazz 1 - £1igi5ilic lequirements

1.

At tie ASHP approved che fcllowing change as i:c

‘-
-
relaces o Pa

L
~
'
b
>
-
u
(A
s |
>
"
-

And wno RMave at least dne vear 35 pracczical
professional level) experience zanm now jualisy

and be accepted to zZake Part I of che Carziii-
sacion Examinacion.

X
| —
=
e
—
=3
€4
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CR LTH 2HYSICS CERTIFICAIION PROGRAM

I. INTRODUCTION

After thorough deliberations over several vears, the American 3card
of Health Phrsics has decided o offer specialty cersification in power
reacsor health phvsics in addition =0 the presently offered comprenhensive
health Jhysics cercification,

A summary of the Board's deliberations was presenced in the April
1379 YNewsletter o certified heal:h physicists. The responses from cersi-
fied health physicists regardiag che proposal o cffer specialcty certifi-
cation ia power reactor health pnysics were almost exclusively favorable.
An updated summary of the Board's deliberacions in this matter is presented
in Section V.

The 3card does 7ot intend to offer specialty certification ia ocher
areas of health physics at presenc. The 3oard feels that specialty certi-
fication will only De comsidered when there is a genuine need in a ziven
specialry area wnich cannot be acequately met by the present comprenensive
healcth paysics certificacion program. t is also the 3card's inteat not
to take any action ia the specialty certificacion area that would have an
adverse 2ffect on the present comprehensive health physics certificaction
progranm.

It is the 3oard's position that comprenensive health physics certifi-
cation signifies professional competence in the areas ia which an individual
is experienced; thus, in the power reactor neal:th physics area and anv
possible future specialcy areas, an individual 'vith zomprenensive health
paysics certification will automatically e elizible for the special:y
cercification LI zhe individual has the requisite experience.

I1I. POWER REACTOR HEALTH PHYSICS CERTIFICATICN PROCEDURES

A individuals HJclding Comprenensive Healzh Phvreics Cerzificacion

Iagividuals 1wolding comprenensive eal:h physics cerzification
are eligibie for certification in power reactor heal:zh paysics
i<,

(1) <chey 2ave spent =wo of zhe last six years ia a
position in which thevy were responsiblie for ac
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3.

least a major porzion of the healch phwsics
program for an operating power plant, and

(2) they are presently spendinz at least 307 of
their time in power reactor health physics.

In questionable cases, the Board may give the candidate an cption
of cakiag Part 1II of the specialty examinacion or taking an oral
examination to evaluate the candidace's knowledge of power reactzor
healch physics.

Applicacions for certification in power reac:or health phrsics
will be reviawed by the American 3cara of Health Physics and :h
Chairperson of the Power Reactor Health Phwsics Examinacion
Panel. If the requisite experience requirements are met, cerzi-
fication in power reactor health physics will be issued.

Iadividuals who hold comprehensive heal:h physics certification
and do a0t have :the requisite experience listed above must sizher:

(l) acquire the requisize experience, or

(1) take Part II of the Power Reactor Cercifie.
cation Examinacion.

Power Reacszor aminacion Panel

The inicial members of che Power Reactor Examination Panel, all
of whom nold comprehensive health physics certification, and meet
the experience requirements of Section I[I-A, will receive cerzi-
fication in power reactor health pavsics.

Individuals ‘ot doldiag Comprehensive Certificacicn

Individuals not holding comprehensive nealsh physics cer
must pass Parcs I and Il of the Power Reactor Certificac
nation. 7To0 be eligible for the examinaticn, an applicant =us:
have a dachelor's degree ia a physical science or im a biological
science with a minor ia a physical scisnce. In exceptional cases,
and at the discrecion of the 3card, an applicant 337 be permitzad
ro substitute experience for the acacdemic degree. In addisionm,

an applicant mus: have at least six vears of responsible »rafes-
sional experience in healsh physics. At least three rearss 2

this profassional experience should Se ia applied radiazicm
protection work with nuclear facilizies dealing wish radiclogical
problems similar o those encountered ‘a3 auclear power staticas,
preferabiy in 3 auclear power station, Advanced educacion mav e
substituted Ior up 20 two aad one-half of the remaining three
vears of experiance ia accordance with 2ormal 30ard requirements,
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All requirementcs for esrly admission o Part I of the examination
will be che same as the requirements for comprenensive health
physics certificaction. That is, candidates with a mastec's
degree in health phvsics are immecdiately eligible to taxe Part s
sandidates wizh a bachelor's degree ia nealzh physics must have
one vear of applied experience, and all other candidates = st
have :wo vears of appliad experience.

III. POWER REACTOR CERTIFICATION EXAMINATION

Al

3.

Pars I of the power reactor healch pavsics examination will e
identical 2o Par:t ! of the comprehensive neal:h pnysics zertie
fication examination, which comsists of 130 mulciple zheice
questions which cover fundamenials, radiation measuremencs, and
operational healch physics. The time allowed for chis pars of
the examinacion is three hours.

Pars I will be revised so it will contain only questions « :h
are designed to test the applicant's knowlecge of fundamental
health pnysics principles, practices, and theorv; and que:-ions
of general scope which a certified heal:h physicisc, regardl ss
of specialty, should be expected 0 answer.

Part II of the examination will comsist of two subparts:

(1) Ten shors-answer questions, These may be fill-in-the-dDiank
or aultiple choice, or may require a one- or two-sentence
answer, Cancidates will be required to answer all the
quastions.

(1) Seven essay or problem :type questicns., The candidace will
be required =0 answer any five.

Time allowed for this parz of the examizatioa is four Jours.

Part II of zha Power Reactor Healch Phvsics Z:iaminacion will cover
material seleczed Irom the following areas:

Technical ‘dministracion AlAda
Professi al Jucgement Radisacsive Mazerial Congral

Design Review

Plant 3vscams

Proceduras

Tr+{ain

Reg.lacions and 3tandards
Medical-Laga. aspects
Guides amd Limics
Shielding

Radiazi Measurement

Radwasste Management

Enerzency ?lanning

Instrument Solection, Opera-
cion and Caiibration (ins

cludes suztvey, aiiluent

sonizors and gouncing room
iascruments )
Decontamization

Pavscennel Dosimecsy
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Contaminacion Control Bicassay and Uptake Analvsis
Alr Sampling Inplant Dose Assessment
Protective Clothing and Equipment Eavironmencal

Respiratory Protecction Qff-site Dose Projection
Iransportation Current Iopics

IV. GRADING CRITERIA

The grading criteria for the Power Reactor Health Physics Certification
xamination will be identical to the grading criteria for the comprenensive
examinacion.

Al

3.

Part I - Taken Alone

10 pass Part I, the candidate must achieve a score of at laasc
67% on the total exam and on the Fundamentals Section.

Pars nd II - Taken Together

To pass the exam, the candidate must achieve a score of ac least
7% on Part I, the Fundamentals Section of Parc I, and Pars II.

Failure Upgrading Criceria

Any grade less than 677 on either part will be considered =o be

a failure of chat parz. To provide candidates with an opportunity
to raire a failing grade to a passiag grade, the 3card will do the
following:

(1) Give zandidates, who have scored at least 57
both Part I and Part II :nd whose average zrade
(Parts I and II ziven equal weight) is ac 1
50, the option =0 take an Jral examination or re-
take the part(s) failed. (If a candidate repeac-
edly Zails one of the parzs, the option mav e
removed and zhie candidate required to take an oral
examination).

L

) The 30ard considers any zrade lass chan 377 o be
delow cthe standards for oral upgrading.

Availadilics 3f Performance Information

candidates mav request zheir axamination performaace indctmaszion =2
them in preparing Zor re-examination.
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| E. Oral E ations

cation the candidate willi appear before
zhree members each. The firsc panel wi

In the oral examination for power reactor health physics certifi-

two examinaticn panels of
11 examine cthe candidace

ia healcth physics fundamentals for 10 minutes, and the second

, for 40 minutes. The specialcy panel wi
members or power reactor health physics
who are

To pass the oral examination,

| panel will examine the candidite in power reactor health phvsics

11l be comprised of 3oard
examinasion panel =members

certified {n power reactor health physics,

the candidate will need at leasc

%0 passing votes tfrom the power reactor health physics exami-
nation panel and four passing votes from the combined panels.

rading Power
hensive Health FPhvsics Certificacion

actor Heal:h Phwsics Certification to Compre-

An individual cartified in power reactor health physics can re-
ceive comprehensive health physics cersification by successiully
passing Parc II of cthe compre’iensive health physics certification

examinacion.

V. BACKGROLND

As discussed in Section I, the American Board of Healch Physics has

decided to offer specialcy certification in power
The Board made this decision for ch

A. Power reactor health phvsics reprasentcs
professionals.
tion managers (RPM) at power plaants and
health physics professionals withia the
addition, significant numbers of people

( firms, consulting firms, and regulacory
:ime iz power reaczor healzh phvsics.

, B Jecause the number of nuclear power plancs i3 avxpectad o
significantly, che number of professionals needed i{n this
a study of
aneeds (Health Physics Sociec Newsleszer, Marsh 1974),
phivsics processionals will b

' will also iacrease. 2aul Ziemer, i
thae 274 healch
ceacstor area by 1980 and 73. >y 1390,

G A limized ~umber of {ndividuals have z=h

it will Secome more imporsant o iasure
ticas are £illed by persons ik demons
reacsor Qealsh physics., CThe sveciailcy

mechsnism Zor providing this assurance.

4 -
required for these professional posizions. As
i

reactor zealth physics,

following reasons:

a significant aumber of

Presently, cthere are about 50 radiation protece

T4
-

addicional
ty industry., In
in architect/engineering

roups are involved full

about
up‘?

- -

increase
area
future personnel
predices

aeeded i cthe power

-
.

¢ special qualiiica:zi

the need IncrT
these
tzated capabiiizy in

cereification s5ifers
-

24588,
P9si-
sower
ne

- - e I
- - - -

POCR CRIGINAL
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D. The Lﬂpo-'anc. of power reactors as a source 3& sccuparional
racdiation dose is evidenced by the trend of increasingz persone-rem
per reactor. The need for competent people t2 =in 1imize exposure
from this scurce is apparent,

| ..c public *as shown less than complece confidenca ia the radia-
ion safery of the nuclear power ingustry. It is imporzaat that
pctson: jea..ing with the public e knowledgeadle and De recog-
aized professionals in order to gain the confidence of the public.

F. The Nuclear Regulatory Commission has indicated thac it has uncc:
considerazion a requirement fcr further documentation :' capabilicy
for indiviiuals who are designated %o raciacion protection 1;na;c:
(RPM) posicions,

G. While the broad knowledge implied 5y a comprehensive heal:idh
physics certification is desirable, it is not 'ogui-od for ade-
quace functioning as a RPM in a nuclear power plaac, The special-
vy certification will be of more obvious and direct relevance,

4, An individual with comprehensive health physics certzification
does not necessarily have the special qualificacions and xnowledge
required by a nuclear power plant RPM without receiving Zurzher
training and experience. The special:y certified HP will aeces-
sarily have these prerequisictes.

I. Requiring that all RPMs hold comprehensive tealch physics certi-
ficacion and also have training apé experience in auclear power
plant heal:zh paysics is unrealiscic in view of the current and
expec:zed near-term availabilicy of such persomnel.

The Board realizes that offering specialty certification presents some
possible problems. In the past it decided against specialty certificezion
fsr various reascons, scme of which are lisced as Zfollows:

A The specialsy certification bdeiang considered was in a Irings area
setween leal:zh physics and other technizal specialties anc the
3oard fel: chat other credentialing groups weras better suilec =0
aancle these situatioms,

Bs There is greac difficuley and affor: ia preparing, ziving, iac
gradiag different examinaticmns for various zroups.

Ce The 3cari is concerned abour idversel: affectis
meaning 2% the present comprenensive jealzh pny
program.

Ag the value aaa
i

cevsificacion

~ POOR ORIGINAL
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The above considerations not withstanding, the 3oard concluded that the
potential benefits and contributions to the health physics profession and the
nealth physics certification program would outweigh the problems which the
offering f specialty certificacion in power reactor health phvsics migac
create,

By granting comprenensive health pnvsics certification, the Board
recognizes :he professional wicth a broad, general knowledge im many areas
of healch physics., With specialsy certificacion in power reactor heal:a
physics, zhe 30ard will recognize che professional who has dectailed kaow-
ledge in a rescricted area of health physics, namely an in-depch knowledge
3{ power reactor ntealth physics., However, any specialty certificacienm will
require <nowledge of all health physics fundamencals. The 3card hopes that
if specialsy certification becomes available in a ziven area, czerzilied
healch pnysiciscs working ia chat area will seek specialcy certification.
Conversely, the 3card hopes :=hat healch physicists with only a specialry
certificacion will broaden their areas of knowledge, and seek comprenensive
scertificacion,




-
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o wing 2 3t the sight of health physicists having ‘o
bear :he brunt of am attack upon sume facet of
nucleur safery? The replies and explanations are
usualiy ricli and detailed (with disiortion they
ofren further fuel the opposition’s attack) and,
more often than not, ars made in nuclear isclation,
How much Setter it would be f the risk-benefit
facters for nonauclear ensrgy systems were, rela-
tively speaking, as well understood as for auclear
systemis and at our fingertips. A more svenhanded
evaivaiion of the drawbacks of sach znergy aiter-
naiive would then permit the general pubiic to
decide more logically than at present where .nd
how it wants 10 produce the energy that is its
liledtond, )

R. B. GaMMAGE

J. H. THORNGATE
W. W. ParKiNsowN
A. R HawTHCanE
T. Vo-Dinu

Hecith and Safety Research Division
Onk Ridge National Laboratory
OaX Ridge

Tennessee 37330
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Health Physics Manpower in the Atomic
Energy Field, 1963-2000

(Received 16 January 1978; accepted 3 Mazy 197%)

BEGINNING in 1952, the Bureau of Labor Statistics
(BLS) has conducred surveys of empiovment in
the atomic energy deld (Su72). These surveys
comsist of 2 mailed questionnaire to private and
goverament-owned contractor-uperated (GOCO)
firms which are engaged wholly or partially ia
atomic ecnergy-rsiated activities. Excluded are
government, medical ‘nstitution, mining, cniversity
and construction sorkers.

The 1975 survey revealed ihat there were 705
heaith physics professionais (HPP) aad 1902
health physics technicians (HPT) employved by the
1063 firms respunding 10 the survey. Estimates of
the 1975 U.S. heaith physics nrofessional POPU-
lation ranged from 3000 5y Kathrea (Xa7$) to 1200
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by Michaels (Mi76). The 1976 estimated U.S.
technician population ranges from 1835 by Ziemer
(Zi75) 1o 2300 by Raker (Ba77).

Aithough earlier data are available, changes in
survey methodology confined the siudy to the
19131975 period. This period has seen consider-
able change in the dtomic energy field. After more
than a decade of rapid growth, the nuclzar power
indusiry began to be plagued by rising costs,
pianned plant canceilutions and pubiic concern for
industrial safety. The future of the nuclear power
industry is uncertain and depends on the outcome
of the pronucizar-antinucisar energy debats.

Emphasis has shifted in the atomic energy feld
from research and development towards com-
mercialization of existing technologies. In 1968
almost 70% of ail scientists and enginsers in the
field were involved in R & D; in 1975 this had
fallen to 45% (Su75). Employment in research-
onented GOCO faciiities declined, and pnvate
employment exceeded GOCO empioyment for the
first time in 1973 {sce Table 2).

Uulizing these BLS survey data, this paper

Tudle | Heaith pApsicys worker empicyment in .« ALS —wrined atomc emergy Sebd, %8 (1719

examines the siructure of employment, historizal
trends and projections of heaith physics workers
in the atomic snergy feid.

Historical Treads

Table | summarizes the BLS survey results
from 1968 10 1975. Total employment grew at an
annual rate of 46% during tus period. Additional
firms were added to the survey m 1973 and 1975;
therefore, empioyment additions in these vears
can be partiaily attributed to a larger number of
firms surveyed.

The historical twrend of health physizs profes-
sional employment is somewhat surprising. These
data indicate an annual growth rate in employment
of only 1.8% a year for the period 1968=i975. The
1970 total of 674 health phvsics professionals is 18
waorkers lower than the 1989 fgure; the 1975 total
of 7035 is 70 workers shy of the 1973 figure.

Table 2 detals employment trends for the
GOCO and private sectors. This table reveals that
all of the decline in HPP employment occurred in
the GOCO sector. Examinatioa of individual Srm
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survey quastionnaires indicates that b ..
employment reductions were the result ol >everal
“across the board™ cutbacks in government GOCO
operations axpenditures.

Private ssctor growth in heaith physics workers
over this period hus been strong. Tadle 2 reveais
an annual growth rate for the 1963-1975 period of

+7¢ for professionals and '6.5% for lechmicians.

If these rates of growth were to continue, man-
power requirements in the atomic energy dald
would double every $ yr for profsssionals and
every 4.5 vr for technicians.

The !568~i975 data 2is0 reveal a wrand towards
increasing use of technicians in the field. [n 1963
there were 12 technicians employed for every 10
hezlth physics professionals; in 1975 this ratio had
increased to 17 techmcians per 10 professionals.
This trend is likely the resuit of the deciining
involvment ‘n recearch in the field and increase n
commercial appiication. In 1968, 435 of ail sro-
fessionals pent S0% or more of their time in
atomic energy-reiated research; in 1975 only 23%
were nvolved in research.

1975 Empioyment

The BSurzau of Labor Statistics classifies
employment in the xtomic field into 2! indusirai
segments ranging from the weapons developmant
and produciion segment to the biclogical and
medical research segment.® Tabie 3 detaiis the
1975 survey resuits by industriai segment,

Both the reactor operauon and maintenance

S

*8LS :laszifies employment by the concept of
“primary segment”. That is, ‘otal atomic snergy
employment of any ocae firm is counted in the
single segment that emplovs the most workers,
althougn maay may be iavoived in other segments.

swcgment and the heaith physics and industrial
safety segment employ relatively lurge numbers of
health physics workers. These two segments make
up less than 77% of the fieid’s total employmant
while eampioving 20% of all professionais and 27%
of ail technicians. Other segments emploving large
numbers of health physics workers include chem-
ical reprocessing of fuei, weapons and atomic
research and development.

The R & D in atomic energy segment smploy-
ment declined from 28,245 workers in 1973 to
21993 ia 1975, a 22% reduction. During this same
period, HPP empiovment in this segment
decreased by 55% and technictan employment
decreased by 38%. Over 855 ol the 1975
smployment in this segment was composed of
GCOCO workers. Virtually all of the decline in HPP
empiovment from 1973 to 1975 is explained by the
employment reducticns in this industrial segment.

Future Demand

The future of atomic emergy, especially for
eiecuicity production, is umcsriain. The data
examined show declining employment in the
GOCO sector and changing demand for heaith
physics workers. What effect will these factors
have on future health physics worker employ-
ment?

The demand for workers in the GOUCO secror is
a function of real government sxpenditures for
GOCO facility aperation.* Historically, over S09%
of the variation ia GOCO empiovyment is explained
by the variation in real government expenditures,
These expenditures were fairly consiant Juring the

*The term “reai™ is used 20 indicate that
expenditures are controiled for inflution, ie. in
constant doilass.
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eariy 1979°s; inflation reduced the level of real
ervperliiures substaatially and employment
ésshaed.

Given the relationship between government
evpenditures for COCO operation and GOCO
emplosment, future GOCO employment estimates
couid e generated from bulget projections. These
data are not availacie. The erratic historic
dehasor of COCO employment precludes a
umplz axtrapolation of past growth rates. Total
GOCu employment has stabilized at ap-
provmately 100,000 workers, and given that most
future GOCO growth will ce in non-nuclzar energy
areas. 3 modest growih rate of 1% per anaum was
uttiized for the projections.

The demand for workers in the private ssctor is
relaied to the demand for the product they
produce. This sector has no single measurs of
demand such as federal sxpenditures but zonsists
of a large number of firms engaged in several
dif 2rent industrnal segments. [n the past, changss
in nusi2ar megawatt electricity capacity explained
over 97% of the changes in private sector
employment.* Using megawatt capacity as 2n in-
dax of demand produced 2 better mode! than did
the use of total value of shipments of selected

*The esiimated regression equation was: private
empioyment = 34997 =23 (MW capacity) R'=s
0974, F = 163.4.

atomic energy products or a simple time trend of
growth.

Government estimates of projected nuciear
megawail capacity have undergone considerable
revision. [n 1972, 1.2 mllion MW were estimated
to be onfine in the year 2000. In 1974 this estimate
was reduced to 1.09 millica MW; in 1975 to 0.8
million MW, and in 1376 10 0.51 miilion M'W. The
most recent estimate piaced the year 2000 capacity
figure at 0.33 muiion MW (Sc77). Given the strong
relationship between MW capagity and employ-
ment, these revisions in future capacity consider-
ably alter projections of future employment.

Projections of total atomic energy field
employment are summarized ia Table 4. These
projections were ganorated by using the most
recent MW capacity projections (Sc77) and the
GOCO employment assumptions. Historically,
health physics workers have comprised a fairly
stable share of total GOCO ard privaie secior
employment. Health physics worker requirements
are arived at by assuming the relative 1975
employment shares of these workers will remain
stable over the projection period.

Tabie § compares 1974 Project Indspendence
(Fe74) assumptions of future MW capacity to
Schiesinger’s estimates for the year 1985. The
Project Independeace figures produce extremely
high estimates of future demand for heaith physics
workers, projecting a doubling of manpower
requirements in the field approximately every 6 yr.
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In terms of future employment oppurtunities, the
recent downward planned plant revisions in the
auslzar sower industry have been very costly to the
Realth physics profession.

Whiie demand growih in other employment areas
is not examined here, Kathren's paper provides
some projections by sector (Ka76). Kathren's pro-
jections of professional requirements for the year
1980 are 1050 in he academic field, 650 in the
med:zai feld, 1500 in government and 700 “not
elsewhaere classified”. These towal to 3900 health
physics professionals outside the BLS-defined
atomic enargy field in 1950

Summary

During the 1968 to 1975 period. atomic energy
fieid employment has grown at a rate of 4.6%
annually. compared to a rate of 1.3% for the U.S.
economy. The majority of this growth has deen
concentrated in the private sector, while GOCO
employment declined from 1953 through 1973.

Data indicate that growth in the private sector
is suongly correlated to growth in nuciear
megawatt capacity. The recent revisions in pro-
jectsd genemtion capacity have depressed
consideracly the growth in future health physics
worker demand. Using the most recent asumates
of future capacity, health physics profsssional
requiremsnts in the fieid are expected to grow ata
rate of 7.0°% annually and technician requiremenis
at 3 rate of 7.4% annually for the period !975-
1835, These results compare favorabiy to other
published projections, which show a range in
Zowth rates of 5.2% 10 7.0% for professionals and
from 7.5% to 167 for techmicians (Mo76: Mi76;
Ka?s. Fi75). The Project Independence repert 's
somawhat high, projecting rates of 11.3% for HPP
and 1495 for HPT. All of these studies project
fasier gowth for technicians than for profes-
sionals.

Joe G. BaKker
Mcapower Research Programs
Oca Ridge Associated Universities
P.O. 8ox 117
Qak Ridge, Tennessee 37830
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Simplified Shielding for Diagnestic X-ray Rooms

{Received 25 October 1977, accepted 9 January
1978)

THE SHIELDING tables in Appendix C of NCR?
Report No. 49 are unwieldy. This has resuited
from converting distances, shown in {eet in NCRP
Report No. 34, 1o metsrs, instsad of actuaily re-
doing the tabies in even meters. The resuiting
distances shown in the tables are 1.5, 2.1, 3.0, 4.2,
6.1, 3.4 and 12.2m. Room plans for shielding
design ars commonly recetved from architects.
Architecis are not likelv, in the near futurs
to switch t0 the metric system. Decimal metric
distances are thersfors cumbersome to the
designrer, «ho must make numerous conversions
from one system 0 another.

“Figures ! and 2 can gready facilitate shielded
room design ia the dizgnosiic energy range. The
figures were cbiained by graphing data {rom the
tabies of Appendix € in NCRP Report N, 2.
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Feslth Fhvsics Magpower

Durisg .he past year or so [ have visited over nalf
of the Sozie:zy's chapters and {n most cases have spoxen
on the theme of health physics education and training needs
for the future. [o some extent, the projections nade oa
training needs have been highly speculative because they
require thaz one make estinates of present and futura man-
power levels ir health physics. Because of a lack of
reliable dacza, such projections are only educated guesses.
The Dak 2idze Associated Universities, Manpcwer Development
Oivision, provides sose useful information through the
annual “Radiacion Protection Enrollment and Degree Survey"
(previously coaducted by the AEC). Plans are also underwvay
by the J9ifice of Manpower Cevelopment of NIOSH to conduct
manpower studies which would {nclude the Health Physics
area., The Society hopes to provide input and cooperate in
this stv.v if possible. In the meantime, for what they are

worth, =¥ own projections are summarized in the table below.

Ffor those who are interested in details on how the final
figures were obtained, I will provide a summary report upon
request. The flgures, as given, do not iaclude attrition.
Currently, health physics training programs in colleges

and universictites are providing (as of 1974) some 55 3.S.
level and 205 advanced degrees in health physics per vear.
Not all of chese 2K0 persons enter the job market (as many
as 30% -ay contiaue this educacion), and of the remainder
who enter the job marker, not all go into the health
physics zrea. Thus, some 13C formally trained health
physicists may be entering the professicn each year, where-
as, the projections indicate a need for over 150 per year
for the next 5 years and over 410 per year for the decade
fro= 1980 o0 1990, At least part of the difference between
the aucbers being formally trained and the predicted needs
will be provided by individuals &triined through on-the-job
programs. There may alsc be a difference in what we iden-
tify as the nunbers of health physicists required and what
the real job market is, Econcmic and other factors may
cause emplovers to attempt to operate with less than an
optizua nusber of trained health physicists,

The projected increases i{n the numbers of health
physics or radiation proteaction technicians suggest that
special affarcs must Se dirscted toward the undergraduate
training prograns, The need i{s not oaly for mors such
prograns, but for programs that have a practical or applied
arientatisn. "Hands-on” experiencas {n area monitoring
and surveving, instrument calibdration and use, and other
aperational nealth physics experiances are mandatory for
tachnician training programs. If such training cangot be
supplied v our cclleges and universities alone, coopera~-
tive 2fforss with industrial or government facilicies mzay
be cailad Zor.

SUMMARY OF PROJECTED AEALTH PHYSICS MANPCWER XNEEDS
fealovirs Croup 19753 1980 1920
Nuclear 2over

Reactsr H.?2, (Pro) 110 274 784

Reactor H.P. (Tech) 330 322 2352

fuel Cycle (Pra) 0 75 193

Ffuel Cycle (Tach) 200 425 1375
Covarn-ent

s I I o 110 220 i85

3.R.4, 50 30 29

Qehar Faderal Lak0 300 4a)

Stace and lLocal 439 730 330
Mediczal 705 1006 1500
Acdamic

Uajversicy H.P. (Pro) 240 280 g L)

Catvarsity 2.2, (Tech) 309 350 540

teacniag 0 3s 50
cther (8,3.C.0.;

Indusery & Consuls., 1123 1130 1240

TOTALS 009 3821 10,151

Raciation Protection Technolowists

A need related to the training of techalcians
is che certification of their competence. This need
has beon recozaized for several vears by many in the
Society and by the American Board of Health Physics,
Thus many of us were pleased that the National Regis~
try of Radiation Protection Technologists (NRRPT)
was recently establizhed. The Board of Directors
of the NRRPT met for the first time in November,
1875, under cthe chairmanship of D, W. Marshall (sero-
iet Nuclear Company). The NRRPT (s currently working
on becoming incorporated and on development of a
national examination for use in evaluating radiation
protection technoleogists who wish to be a part cf the
¥ational Registry, On behalf of che Health ®hysics
Society, I extend best wishes to the NRRPT for suc-
cess.

Health Physics Society Board of Directors Resolurion
Relative to a Petiticn by Matural Resources Detense
Council to the ¥.,2.C. to Reduce Occupational Radia-
tion Exposure Limits

The Health Physics Society Board of Directors
at its meeting in Denver, Colorads on February 3,
1976 reviewed a petition submitted to the U.S.
Nuclear Regulatory Commission (NRC) from the Natural
Resources Defense Council (NRDC) to reduce current
sccupational radiation exposure limits. As a result
of this review, the Board of Directors has adopted
the following resolution and recommendation relating
to this peticion:

Since 1929, independent international and
national scientf{fic committees have continually re-
viewed scientific information on the exposure of
individuals o ionizing radiation and have recom-
mended standards regarding such exposure. These
committees are the Internaticnal Commission on
Radiological Protection (ICRP) which is iacernmaticnal
in scope and the National Council on Radiation Pro-
tection and Measurements (NCRP) which is naticnal in
origin. These groups, which often pool their tech~
nical resources and have in the past generally been
in substantial agreement in their recommendations,
constitute bodies of the best technical experts
available in the world or in this country relative
to exposure of individuals to radiation. We recom-
mend that the ¥RC continue to use the recommendation
of the NCRP as the prime basis {n the formulation of
legal standards on the exposure of individuals =2
radiation.

The NRDC recently subamirred a petition zo amend
csurrent standards ia 1OCFR Part 20,101 usiag as a
technical basis Zor the petition a document would be
completely {nappropriata, NCR? has already reviewed
maay of cthe points raised in the Ccochran and Tamvlin
paper and addressed them i{n icts receatly published
NCRP Repert No. 42 enticled "Review of The Current
Status of Radiation Procactiom Philosophy”. Not
only has the NCRP reviawed the basis of many of cthe
conclusions drawn by the authors »f the repors, the
NCRP specifically cautionod against drawing such
conclusicns in its publication. Therefore, we
strongly recommend that the NRDC pezition De dunied.

Lagtly, wve recommend that the NRDC petitiom
and the associated Cocnran and Tamplin document, and
any future decuments sontaining technical data perti-
nent to the se:tting of radiaticn safecy pretection
standards be forvarded o the NCR? for review and
consideracion ralative (o present reccmmencations.
In this manner, the technizal dases for such docu-
ments caa 5S¢ carsfuylly revieved and judgzed on their
merit dv the Hest technical experts available. And
in the avent t“at such ranorts contain new scienciflic
data or aeaninzful coonclusicns, the NCRP will de
able £o considar them in forcthconing recommendaZions.
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American Board Of Health Physics

April 1978

Dear Colleague:

The American Board of Health Physics has just completed the 13th vear of its
existence and thanks to the response and suppor: of active Cercifiad Health
Physicists, the orogram continues to be fimancially stable, active, and is
Secoming more prestigicus with each year.

A8 indicated in previous annual letters, financial assistance through
voluntary subscriptions was iniciated as a temporary measure and was dreopped
last year in favor of the increased fee program. However, deep appreciacion
and gratitude are axpressed to all these who have contributed. It was clear
evidence of the fact that the majority of the Cercified Health Phvsicists
recognized the need to support such a program which contributes to the
profession as a whole as well as to each individual.

The continued efforts of the American Board to restrice expenses to a bare
minimum have been successful as evidenced by the fact that the amount of zcney
realized through the examination fees has nearly met the expenses of the
program duriag the past vear. However, durin; the last 3oard meeti:z s $C was
recognized there are some increased expenses resulting froz the need to expand
the examination questions utilized in Parc I, in addition to an increased fee
assessment from the Professional Examination Service. Ia any event, it was
felt by the Board that iz would bde necessary t0 raise the examination fees

for new candidates effective January 1, 1977, in order that the program ce
self supporting. It should be emphasized, however, that emplovees of the
30ard and panel zembers continue to graciously suppert the work of the A3EP

in the form of secretarial services and travel axpenses.

A summary of cthe highlights of the Board activisies is at-ached for vour
informaticn.

Thank 7ou for your contimued suppor: of A3HP accivizies.

Sincarely vours,

2 4
S 2L
Michael 3. Terpilak
Secretarv-Traasurar




Summary of ABEP 1977 3Bnard Meeting Actions

1. Recertification

The Board approved a Continuing Certificacion Program and appointed a
Continuing Education Panel o initiate and implement the program. Les
Slaback is the present Chairman and R. J. Junkins is Vice-Chairman.
Carlyle Roberts, as ABHP Vice Chairman, coordinates the activizies of the
Continuing Zducation Panel. Information and applications were =mailed to all
Certifled Health Physicists in Marzh 1978, Also enclosed is a list of courses
approved by .the Continuing Education Panel and a list of frequencly asked
quescicns concerning the program.

2. Panel of Examiners

Certification examinations were conducted in July 1977, were graded, and
the results approved at the 3oard meeting in Chicago on September 23, 1977.
Of the 31 candidates who took the entire exam, Parts [ and II: 13 (29%) passed,
22 (42%) failed, and 15 729%) were given the option to either take an cral
examinaticn or retake the part failed. This vear's exam once again was designed
to allow specialty groups to demonstrate competence in their area of expectation
€0 a greater extent than ia previous vears.

3. Yacional Regisery of Radiation Prortecticn Technologists

The second llational Registrv of Radiatiom Protection Technologists exami-
naction was given as scheculed on lNovember 3, 1377. There were 34 applicancs
approved of which 56 took the examination at 20 locations, and 4l (547) were
successful. The 3oard does not feel that tais nigher-than-expected percentage
of suctessful zandidates indicates that the exam was oo easv. Rather, it is
Selieved ‘that the numercus training programs developed around the country in
preparation for the exam were a significanc factor.

The !RRPT 30ari meeting was held on Januarvy 13 and 16 ac San "iego at
which tize the resul:is cf the axam were approved bv the 3cari Taose appli-
cants wnich were approved but did not take cthe exam will sz’ 2e aligible o
take the axam ajext vear. [he next NRRPT exam will be given on liovember ., 19

.
.

T
>}

+. TIrsasurer's Raper:

The Treasurer’'s Report indicates zotal assecs of 512,504.24 as of Decembe
31, 1977. 1t is ancicipatad that the present increases in appliczaction fees ¢
Parcts I and II of the examination will provide sufficient ‘unds %o SUPPeTT I
examination without additicnal voluntary subscription from Cersified Feal:sh
Physicists.

POOR ORIGINAL



5. ZIxam Panel 2ffi:er Appointments and lember Replacements

ao:i:ing Replacement
Thomas A, Steele Ronald L. Yatherm
Roland #. Jalbert Paul H. Ruther
hathaniel A, Greenhouse Yennecth . Yase
Ralph H. Thomas William R. Casev

Tanel Cfficer appoircments were:

Richard R, Bowers - Chairman
-ocel 0. Lubenau -+ Vice=Chairman

2. ASBHP ‘ember Replaciments

Retiring Replacement
Jack S. Krohmer 'athaniel A, Greenhouse

In additicn, the following ABEP officers were elactad:

3ryce L. Rich = Chairman
Carlvle J. Roberts =~ Vice-=Chairman
dchael 5. Terpilak - Secretary-Treasurer

At this time, the American 3oard of Health Physics would like %o axpress
LTS sincere thanks and gratitude to outgoing 3ocard Member Or. Jack Krohmer for
nis inspiring leadership, guidance, duration, dedicatiocn and support during Aais
tarm of office. Thanks again, Jack, for a lob well dona!

.+ Reactor =P Cerzification Program

Znclosed ia this newslet:er package is a1 letter adcdressed to all “ertifiad
Healch Physiciscts Irom Chairman 3rvce Rich, aAmerican 3card of Health Shvsics,
sumparizing the work of a subco ttee composed of Dave Myers and Jick 2owers
concerning speclalty certificacion as i: relates t2 the power 1ealth phvsics
drea. The quescions before the 3card and Sefore sach Certified Heal:ch Physicise
is that, in taking all the informacion dresented in this lettzar inco comsideration,
should the ASHP proceed with zevelopmen: of 2 specialty certificacion ia the araa
of powar reactor tealth phvsics? Please zive the 30ard she henefir of vour ideas
and cpiaions in order o help the 3oard decide its srofessicnal Tesponsgibilicies
in this area. Since the 3card plans o discuss zhis izporzant i{tam at its June
“ee:ting Iin Minneapclis, it is important zhat vour ideas and suggzescions reach the

chairman, A3SHP, by early Junme so that thev zan Se organized telore the meezing.

FEVAE !

00R ORIGINAL



American Board of Health Phvsics
Program of Continuing Certification and Educaction

FREQUENT QUESTIONS CONCERNING THE PROGRAM
who approves my course attendance’

The ABHP does this as part of the review of your application
for certification renewal. The CHP certifies his attendance
via this application procedure. However. the course itself
must previously have been approved by the Continuing Education
Panel.

what courses are eligible for contiauing education credit’

Courses presenting subject macter wnich is included in

a general way on ABHP examinacions and on which the certification
of diplomates is based may be considered for credit towards

the continuing education pr tion of the certification renewal
program. Some credit may also be approved for :ourses

although only a portioa of the material is of sufficient
relevance to health physics to be considered 2ligible for

credit. Another basic ingredient necessary for approval

of continuing education credit is thac the course follow

a formal "instructional or tutorial” format.

Why are the Health Physics Society meetings Deing considered as
part of the continuing education program’

Certainly these technical meetings do not constitute education
in formal sense, although they are informative and hence
"aducational' in a more general context. Essentially this
approval was a compromise o assure that there will be
adequate opportunity for all CHP's to meet the continuing
education requirements during the early years of the program.

What adout other professicnal meectings, and courses act
approvable as part of the continuing educacion srogram’

In the iaterest of avoiding an unnecessarily alaborate

program the continuing education raquirament LS structured
very simply. [n other words. the continuing education

portion of the remewal srogram is aot incended to 2ncompass
the multicude of different "aducatiomal” activities that
2xiss. The activities that are not approved for credit as par
of the formal continuing aducation program snould Se descrided
under the apgropriata section of the ranewal appiicacion.

POOR CRIGINAL
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Why are some Dasic courses given more credit than some

advanced nealth physics courses’

An absolute scale has not been established for course values.

Many factors go into establishing the credit assigned to
3 particular course including content, instructor qualicy,

and course length. Also, an aspect that should not be ignored

is the fact that this program is in ics formative scages.
Once an adequate data dase is established it is 2xpected
that things will mesh becter, although there will certainly

still be disagreements on details.

[t should also be remembersd
that continuing education is just a portion of the application

for certificaction renewal. Numbers (i.s., credics) iside,

the application still must Se of an adequate overall qualicy.

How does the CEP know what portion of 'a course is to de

reviewed for continuing education

If the applicant did not specifically indicate those portions

credic?

ia his application, a conservative estimate is made dased

on the descriptive material provided.

I[f this appears

overly conservacive (i.e., result in a rating that is to
low) the application will Se returned for mora information.

How does the CEP distinguish decween a basic course in
a subject (e.g., internal dosimetry) versus an advanced
course with the same title and general description’

3y reference to supplementary information provided 2y the applicant.

rs

LI this material is not present, the evaluation will Se
Sased on those assumptions which resuls in a lower rating
3t the application will be returned for more information.

whac if [ don't have any detailed informazion an the qualifi=-

cations of the instructors’

Unless the instructor{s) have such
that they ara known dv all members

ot 1o credit will de allowed far that 2lement of
This dces a0t prevent the course from

an extansive resputation

of the panel

3
R

!

tele
the evaluation.
being aporaved Hut

LT may lower the aumber of credits assigned o the course.

What i [ don't agree with the aumber of credics assigne '

for my course’

Tou may resubmit the appolication wizh mers informacion.
@ay vent your wrath oo che Chairsma=~ 2r Jther members »f

the CZP, or mav appeal zo zhe ABHP



10. Q: Why does it take six weeks CO process an application?

: Consider che steps involved: one-two weeks Lo process
for mailing to panel members, depending on the number being
received; two~three weeks for raview by the panel wmembers,
depending on the mails, their jcb, and their spouse; one-=two
weeks to tabulate the results and for the post cffice Lo get
the reply to you.

ll. Q: Why did I not hear anything for three months’

A: The Panel Chairman will attempt to provide scome sort
of status letter if it appears that the review procedure
will extand beyond 8 weeks.

12. Q: Why do course approval applicacions have to be su™witted
within 90 days of the end of the course’

A: To keep all the CEF members from resigning in the lasc
half of 1981 because the majority of the CHP's are afflicced
with the "April 13" syndrome.

13. Q¢ Lo I have to be a CHP to apply for a course to be assigned
continuing education credics’

A: No. Aaycne may do so although it would normally be either
a CHP attending the course, someone associated with putting
the course on, or a local chapter representative doing
it as a service for cthe CHP's.

l4. Q: Will the ABHP/CEP organize or put on courses’
A: Not at this time.
15, Q: Will there always be approved courses at annual meetings’

'A: This basically depends on the wishes of the program committee
of the HPS. The position of the ABHP is to do evervthing
possible to have a program of continuing education at these
meecings.

16. Q: How many continuing education credits zay Se earned dv
atzending the Annual HPS Meecting’

A: In a typical four vear renewal period. Lf you attended
at least three full days of the meeting each year, 7ou
could earn 1 X 4 or 12 credits. but only 8 would de accepted
9y the 30ard. In addition, assumiag the Aclanta meeting
to be representative of fucture meetings, you c<ould earn
as many as & CEC's at aach one by attending specifically
approved workshops and rafresher courses. This would ada
up 2o % X & or 14 more credits. The grand total, thereiore,
would be 8 plus 16 or 24 CEC's, so 7ou would not even need
the 3 credits you received for confarence ittendance.

Als0 note Inat a separate raquest to tae CEZP for approval
of the conference attendance is a0t necessary.



17, Q: Can Symposia organized by HPS Chapters qualify for continuing
education credic?

A: TYes, as long as they meet the requirements of the ABHP,
some of which were discussed in question 2. Also, the

ABHP would like to encourage local programs as much as
possible.

18. Q: Can I gec coatinuing education credic for preparing and
gilving a lecture on an advanced health phvsics copig?

A: No. This sort of activity should Se reflected on the pro=-
fessional activities portion of the application. However,
Lf this lecture were part of an organized course which
was approved as a whole and You participated as a student

in the rest of the course then you could take cradit for
the whole course.

As a final note please recognize the limitations of the Continuing
Education Pane!l in handling course aporoval applications for all
the CHP's. 1If your application is more than 3 few pages (5 at
most) please send aighe (3) copies. 3e concise and bde sure the

Course is adequately described, 2specially as to the level of the
content.

P 0@}? @ﬁ;&';&ml 563 219
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COURSES APPROVED BY THE CONTINUING EDUCATION PANEL**

Cortiticaie Ho ricle Sponser flocat o bate Assigned CEC
17-3 Hedguurement ol Particulates in Alr Anuual Meet lag, HPS 6 Jul 7/ ]
At lanta, GA
17-2 Envitommcntal Behavior & bosimeleoy Annual Meet lug, UPS 6 Jul 17 1
ol Carbon 14 Atlanta, GA
11-3 Recent bDeve lopments In the Application Annual Meel lng, WS 6 Jul 17 1
of ALAKA to Bud lear Medicine Atlanta, GA
114 Eavironmental Monitoring ot Background Annual Meeting, WPS 7 dul 17 I
Kadiat ton Levels & Statistical Treat-Atlanta, GA
went ol bata
171-5 Workshop on Kecent Advances in Neutron Ansual Meeting, WS 7 Jul 11 I
Personnel Monltor iog Atlanta, GA
11-6 Kespiratoty Protectlon Annual Mceet ang, WIS 8 Jul 77 ]
Ltlanta, GA '
-1 S Unidts dn Mealth Physites Annual Meeting, WPS 8 Jul 7/ 1
At lanta, CA
17-8 Handling Patients Contaminated with Western Occupat tonal Health 6 et 71 )
Radivactive Material (Short Course) Comterence, Livermore, CA
& 11-9 o Place Filter Testiag Workshop Narvard School of Public Mealth  12-16 Sep 1] 19
Boston, MA
Hi-lu New TCRE Inteinal Emitter Dosimetoy U.S. Nuclear Regulatory Commission?9-30 Aag 77 ?
(long coutse) MWashiagton, b. C. 20595
17-11 How LCRP lutcernal Emitter Dosimetry U.5. Nuclear Kegulatory Commission3l Aug 77 2
(short course) Washington, D. €. 209%%%
-
= AApproval s restocted o iadividual aswcd on application oaly.

~ - AACpurses approved thiough | Apor) 1978, ln some cases inconsisteacies are appareat 1a the courses approved

to date.  As the progoam develops these should be ironed out.
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Tithe
17-12 Avr Sampling

17-11% Human Health Kisk - Estimate tor labhaled
Alpha Emitters Loom Naclear Fuel Cycles

17-14 Beve lopment & Operation of a Radiation
Salety Piogiam

7<% Medical Use ot Radionuc lides

1116 Not  lssued

-1 Short Course 1o Basic Health Physics
17-18 Nuc lear Reactor Satety

11-19 Dostmetey Intercomparison Study

11-20 Electron Linear Acceleratocs in
kadiati1on Therapy

17-21 The Physics of Clinical Nuclear
Medicine

11-22 Workshop on Personnel Neatron Dosimetry

1123 Symposiwm on Transportation Satety &

Accideal Experience

Spousor/locat fon Date
Rio Grande Chapter 27 Oct 71
Albugquergue, NM

28 Oct 117

Rio Grand Chapter

Albuquerque, NM

NortCh Carolina State University 20-24 Feb 18
Department of Nuclear Fogloneering

Baylor College of Medicine 25-29 Jul 27

Houston, TX

12-16 Decl?

Louisiana State University
8-12 May 78

Baton Rouge, LA

Louisian State University Jan to May 78

Baton Rouge, LA

Oak Ridge National Laberatory 13-22 Jul 27

Oak Ridge, TN

Amcr. Assoc. in Physicists in 27-29 18
Medicine -~ Univ of Col Med Cir

Deaver, CO

Univ of KY (AAPM Summer School) 25-29 Jul 17

ERDA =12 el 01
Washing’va, b, C.

East Tennessee & North Carolina
Oak Ridge, TN

Aapproval as restoicted to andividual namcd on application only.

10

12

28

14

10

]

O Sep & | Oct 77

Ausigned CEC

2



Spousor/Locat ion

Certificare Mo. Title

Connecticul Chaptes, HPS

1124 B gency Care ol Radiation
New Haven, CT

fnjucies (Sywposiom)

Oak Ridge Associated Universities

a 11-25 Health Physics 1o Radiation
Oak Kidge, TN

Accidents
Delaware Valley Society tor Radiation

Salety
Philadelphia, PA

11-26 DVSKS Health Physics Training/
kelresher Course

11-21 National Waste Terminal Storage North Carolina Chapter, HWPS
Program Raleigh, HC
Sitiag Nuclear Facilities
11-18 Brological Eftects of Microwaves North Carolina Chapter, WPS
Raleigh, NC
11-29 Safety in the Transportaticn Novth Caroliuna Chapter, HPS

ol Radiovactive Materrals Raleigh, NC

11-30 Pending
1131 Health Physics Certitication University of Lowell
Heview Lowell, MA
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A Approval is restoicted to individual nawcd on application only.
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14 Ooct 77

24-28 Jan 11
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11-12 Mar 17

20-21 May 77

30 Sep - | Oct 17

12-16 Jun 718
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COURSES APPROVED BY THE CONTINUING EDUCATION PAL:L

Title

Fendbug

Mealth Physics Certification Course
Catreat ALARA/ALAP Concepts in
Radiation Protection

Planning for Nuclear bmergencies

Eavicoumental Radiation Survetllance

Sponsor /Location

Georgla lastitute of Technology
Atlanta, GA

Brookhaven National Laborastory
Upton, NY

Harvard School ot Public Health
Boston, MA

Harvard School of Public Health
Boston, MA

29 May - 9 Jun 78

17 May 78

59 Jun 78

26

23




American Board Of Health Physics

April 1978

Dear Colleague:

Pericdically over the vears of its exiszence, the American 3card of Health
Physics has given serious consideracium to providing certificatiom in
specialty areas. In the past, the 3oard nas decided against speclalty
cartificacion for variocus reasons:

a. The specialty certification required was in an area which
was in the fringe area between health physics and cther
technical specialties and the Board felt that cther creden-
tialing groups were batter suited tc handle specialties
involved.

b, Difficulty in preparing, giving and grading different
examinations for different groups.

¢. Concern for delateriously affecting the meaning of the
present 3card Cercificacion.

d. Cost.

for the past three meetings of che 3card, the need for again considerin

a specialcy cerctification has come before the Board for cousideraction.
The Bcard is giving seriocus thought to providing specialty certification
in arees where it sees a need for such credentials. The Board would like
to share with all existing Certified Heal:th Physicists the thoughts it is
consldering and to solicit comments from each of you to assist the 3card
in reaching a decisionm.

Firsc, the Board zust keep in 2ind that rhe purpose of its existence is

to review the credentials of jerscns working in the area of realth physics,
and o formally ackncwledge those pecple who have achieved a level of
abilicy which i{s recognized >v jeers in the field as being at a hign
professional level,

Secord, the 3card :usct not take any action which would have a deleterious
effect on existing Certified Health Physiciscs.

-y



Dear Colleague Page 2

As health ohysics has matured as a scientific career, the discipline area
covered nas widened and the amount and depth of material in the many sub-
areas of cthe professiocn has increased significantly. In many ways, the
profession of nealth physics can be compared to the professions of
medicine and engineering. As the vears have passed during the growth

of each of these professicns, individual members have tended to become
very axpert in narrower pertions of the overall professiorn. This cccurs
Secause it bSecomes humanly impossible to keep up with all the informacion
and developments cccurring in the overall profession. Certainly, we all
recognize that in the recent years of our careers as health pavsicints
many developments in other areas of health phvsics are occurring without
our being <nowledgeable about any more thanm the generalities izvolved.
The medical and engineering professions have reccgnized this problem in
earlier vears of their growth, and have zet the problem by providing for
recognition of exper: i se in sub-categories of their professions. The
question befcre the 3card is "Is the health physics profession at a
similar point in its growth?"

Even if specialty certification is decided upon, the Board plans zo continue
to offer the present certificaction test and program. The present certifi-
cation will continue to recognize the professional with broad, general
xnowledge in many areas of health physics. The specialty certification will
Se designed to recognize a professicnal who has detailed waowledge in fewer
areas of health physics tut who has in-depth knowledge in a specified area.
It is incended that any specialty certification will require knowledge of
all bSasic nealth physics fundamentals. The 2oard would hope that if
specialecy certification becomes available in a given area, that presently
certified health physicists who werk im that area would seek :he specialty
certification. Similarly, the 3ocard hopes cthat as persons witnh only
specialiy certificaticon widen their areas cof knowledge, they will seek the
general certifii:tion indicating expertise iz mary (b1t unspecified) areas.

Secause of the sheer logiscics, velunteer effor: ana *arting
speclalcy certifications in many areas of healsh physic a «@ tizme, cthe

Scard zends o feel that if specialty cersification & off..od, itz should
Se ocffared only as a zenuine need is recognized in a given area.

The power reactor ieal:ih physics area is zhe area presenctly being given
ionsileration Ior specialiy cersificzation. The 2card feels thers is i
Fotentia’l need far specialey certification ia power rs:actir health phvsics
because:

a. This specialzy of health pnvsics resresents a significant
number of ladividuals cccupviag srafessicnsl pasicions.
Presently, there are abcout 30 Radiacicn Practecsion Managers
(RPM) ac power plante - ° approxizatelv 125 additicnal sceco.e
ia professional he: ics positions within the ug:i
faduscry. Ia additi. ere are significant aumbers of
PecPle in arciitectural-engineering firms, comsulting -
and regulacory groups who are iavelved full time in

Teactor neaith pnysics. ) L=

.



Jear Colleague fage 2
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Teactor
Panal of

sandidates. Heal:t:x pnvs

Lf the 3Board decides 2o

Since the numoer of nuclear power plants is expected to increase
significantlyv. the numter of professionals needec in this area
will also increase. Paul Ziamer in a study of future personcmel
needs (Health Phvsics Society .ewsletter, March 1976) predicts
that 275 heaith physics professionals will e needed in the
power reactor area by 1780, and 734 >y 1990,

There are a limited number of individuals havirg the special
qualifications required for these professicnal positions. As
the needs increase, it will become more important for pecple
to be able to demonstrate ctheir capabilicv (or lack of it) in
this area.

The importange of power ra2actors as a source of racdiation
exposure is avidenced by the trend of increasing zan-rex Jer
reacter. The need for competent peco.e =0 help direct the
ainimization of exposure from this zrowing source is apparent.

The public has shown less than complete confidence ia the
radiation safety of the nuclear power industry. It is important
that persons dealing with the public be knowledgeable and be (or
nave access to) recognized professionals to help gain the con-
fidence c¢f che publiicz.

The liuclear Regulatory Commission has indicated that it is
considering the question of requiring further documentation
of capability for filling Radiation Protection anager (RPM)
positions.

While the comprehensive knowladge expected of a present
Certified Health Physicist is desirable, it is not raquired
for adequate functioning as an RPM in a nuclear power plant.

A Cerctifiec Health Physicist dces not necessarily have th
special gqusliificacions and «nowledge required by a auclear
power plant RPM without receiving furcher training and
sexperience. (Thus, the statement con '"Professional Responsi-
cilities of Certified Eealth Physiciscs" specifies that "The
Certified Fealth Physiciat shall represent 1imself as an
authority ia only those areas in which 7e is considered exper:
by his peers.”).

Requiring all WVMs to be certified uncer the preseant 3cars
progranm and also have training and experience in auclear power
plant healch physics is unrealistic ia view of che current andé
axpected near-term availabilicy of such serschnel.

fZar specialty cervsificacion in the ares
ae 3oard envisions cr
araine and evalasate th

healch pnvsics,

-
3
-

-

Lxaminers o 2 €
b8
-

recresented on this Panel




Jear Colleague

Page &

The quescion before the 3card, and before you, is that, taking all the infor-
macion presented in this lecter intc consideration, should the 3oard proceed
with development of a specialty certification in the area of Power Reactor
Health Physics? Please give the 3oard the benefit of ycur ideas and opinicns
to help it decide its professional responsibilities in this area. Since the
S3card plias discussion of this important item at its June 1978 meeting in
Minneapclis, it is important chat vour ideas and suggesticns reach me by
early June so that they can be organized “efore the meeting.

Sincerely,

C
- Lzrp ,4 Kt h
Bry e Rich
Chairman

American Board of Health Physics



American Board Of Health Physics

CONTINUING EDUCATION PANEL
Armed Forces Radiobiology Research I[nstitute
National Naval Medical Center - 31dg. 42
3ethesda, Maryland 20014

Education Approved for Credit Towards
ABHP Certification Renewal

l. The attached list includes all 1978 and 1979 courses appraoved through
1 February 1379,

2. Tne list of 1977 courses is available upon request.

3. The list does not include the mid-year topical symposium in the
annual HPS conference for which approval has been separataly grantad.

4. Also not included is the approval for the 1977 IRPA meeting.
Approval was jranted for attandance at this meeting on the same basis as
the HPS meetings and subject to the same 8 continuing educaticn credits
Timitation. See the 1973 ABHP newsletters for additional details.

5. Assigned credits are based on the information provided by the
applicant. 3ecause of differences in detai) provided a direct comparison
of credits assigned cannot be made since the credits assigned a
particular course may not reflect the absolute maximum achievable. This
also infers that an individual may be able to obtain more cradit far a
particuiar course by submitting 1 more detailed application afser
attending the course (but within the 90 day rule). while this latter
point may be true it is suggested that the Chairman of %*he CEP Se
contacted prior %0 such a submission in order to avoid unnecassary
duplicate applications.
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/8-9

/8-10

COUKSES APPROVED BY THE CONTINUING EDUCATION FPANEL

Title

Short Course on Radiation Protection

Health Physics Certification Course
Current ALARA/ALAP Concepts in
Radiation Protection

Plauning for Noclear Emergencies

Enviromental Radiation Surveillance

Basic Radiation Protection

Recent Advances in Health Physics
Insteumentation

Short Course in Basic Health Physics
Effluent & Envirommental Radiation
Survel llance

Radiation Satety for Industrial
Radiographers

Sponsci/Location

Institute of Envirommental and
Industrial Health, Univ of Mich
Ann Arbor, Ml

Georgia Institute of Technology
Atlanta, GA

Brookhaven National Laboratory
Upton, NY

Harvard School of vublic Health
Boston, MA

Harvard School of Public Health
Boston, MA

Harvard School of Public Health
Boston, MA

Los Alawos Scientific Laboratory

Los Alamos, NM

Louisiana State University
Baton Rouge, LA

American Society for Testing &
Materials, Philadelphia, PA

U.5. Nuclear Regulatory Commission

Washington, D. C.

¥ Approval ds restricted to individual named on application only.

A4 e above credits ave bascd on the assumption of full participation in all aspects of the program as represented in
the application to the CEP/ABNY unless otherwise stated on the approval certificate. Any other type of participation
requires separate application to the CEP. '

SK Satisbies continuing education requirements for certification renewal.

Date

1-12 May 78

29 May-9 Jun 78

17 May 78

8-12 May /b

5-9 Jun 78

3-7 Apr 78

11-15 Sep 78

7 Apr 78

11-15 Dec 78

9-14 Jul 78

12-15-77,3-7-78
3-22-78, 4-4-18

4-6-178

SR



8-12

/8-113

18-14

AJ8-15

/816

18-117

8-148

*8-19

18-20

18-21

A

.

Title

Summe r School on Radiation Protec-

tion Dosimetry

COURSES APPROVED BY THE CONTIMIING EDUCATION PANEL'

Sponsor/Location

Health Physics Society

Satety Controls in Reactor Operations Rensselaer Polytechnic lastitute

Sigmwa X1 Lectare
Radiological Engineering

Nuclear Engineering Seminar

Biomagnetic Effects Workshop

Annual Conference Meeting

Sywposium of Short Courses in the
State of the Art of the Health
Physics

Industrial Radiographers
to Discuss Radiation Safety & NRC
Requirement s

Seminar for

Workshop oa TLD

Primary Management of Radiation
Injury

Troy, NY

Rensselaer Polytechnic Institute
Troy, NY

Rensselaer Polytechnic Institute
Troy, NY

Rensselaer Polytechnic Institute
Troy, NY

Lawrence Berkeley Laboratory
Berkeley, CA

National Conference of Radiation
Control Program Directors
Little Rock, AR

Delaware Valley Health Physics
Society Chapter, et al
Philadelphia, PA

Region V, USNRC, Walnut Creck, CA

East Tennessee Chapter, NPS
Oak Ridge, TN

Radiation Managewment Corp.
Philadelphia, PA

Approval 1s restricted to individual named on application only.

Dat :

26-30 Jun 78

Annually Spring-
Semester 78-79

4 Apr 78

Annually Fall
Semester 77-78-79

Yearly, Fall &
Spring Semester
1977-78

6-7 Apr 78

19-23 Jun 77

12 May 78

6 Apr 78

27 Apr 78

11 Apr 78

*k
Anni‘ned CEC

.
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Certiticate No.

18-22

18-23

1824

18-25

8-26

18-21

18- 28

18-29

J4-130

8 -31

A Approval

COURSES APPROVED
Title
On-Line Sawple Analysis by Gamma

Spectrumelcy

Review of ICRP 26-Recommendations

of the International Commission on
Commission on Radiation Protection
Kadioactive Waste Disposal Classi-

fications

Transportation of Radicactive Mate-
rials - A. Review of Current
Regulations

Transportation of Radioactive Mate-
rials - B. Nazard Assessments in
Urban Enviromecnts

Curvent Status of Personnel Dosimet

Radiation Surveillance

Radiation Shielding Course

Lascer /Microvave Hazairds Course

Personnel Monitoring

BY THE CONTINUING EDUCATION PANEL

Sponsor/Location

Continuing Education Courses
at Annual HPS Meeting
Minneapolis, MN

Continuing Education Courses
at Annual HPS Meeting
Minneapolis, MN

Continuing Education Courses
at Annual HPS Meeting
Minneapolis, MN

Continuing Education Courses
at Annual HPS Meeting
Minneapolis, MN

Continuing Education Courses
at Annual HPS Meeting
Minneapolir, MN

ry Continuing Education Courses
at Annual HPS Meeting
Minneapolis, MN

Harvard School of Public Health
Boston, MA

Portland General Electric Co.
Portland, OR

Health Physics Society, Northern
California, Livermore, CA

Greater New York Chapter HPS
Columbia Univ., New York, NY

is cestricted to individual named on application only.

Date

20-23

20-23

20-23

20-23

20-23

20-23

13-37

15-19

Jun

Jun

Jun

Jun

Jun

Jun

Jun

May

22 Mar 78

28 Mar 78

78

78

18

8

8

78

18

i

See 78-5

A
~—

b



833

18-34

18-135

18-136

18-317

18-38

~l8-39

18-40

Ald-41

18-42

Ald-43

COURSES APPROVED BY THE CONTINUING EDUCATION PANEL

Title

Health Physics & Radiation
Protection

Orientation Course in Regulatory
Practices & Procedures
luspection Procedures

Course in Medical Use of Radio-
nuclides for State Regulatory

Persounel

Seminar On Calibration of
Teletherapy Machines

Course in Safety Aspects of
Industvial Kadiography

Gas & 01l Well Logging for State
Regulatory Personnel

Envir. Radiation - Sources and
Mcasurcment Technlques

The Teaching of Medical Physics
PWR Fundameatals
Contercace of Radiation Control

Program Dircetors

BWR Fundawentals

Sponsor/Location

Nuclear Regulatory Commission/Oak
Ridge Assoicated Universities
Oak Ridge, TN

Nuclear Regulatory Commission
Bethesda, MD

NRC, Region I1I

NRC, Baylor College of Medicine
The Methodist Hospital

NRC, Univ. of Texas System Cancer
Center, Houston, TX

NRC, Louisiana State University
NRC, Schlumberger Well Services

Houston, TX

Greater New York Chapter, HPS

AAPM Summer School Course for 78

Univ of California, Los Angeles, CA

U.S.N.R.C.
Washington, DC

NRC, BRH, State of Pa., elc.
Harrisburg, PA

U.5.N.R.C.
Washingcon, DC

* Approval ds vestoicted to individual named on application only.

Date

17-18

771-18

17-78

771-78

77-18

11-78

11-78

16 May 78

23-29 Jul 7R

17-21 Apy 78

1-4 May 78

9-13 Jan 78

RN
. Ak
Assigned CEC ¢

b
3

o

A



8406

A18-4 1

/8- 48

18-49

850

8-51

18-52

18-5%

18-54

COURSES APPROVED BY

Preparation Course for the ABHP
Certitication Examination

Preparvation Course for the ABUP
Certitication Examination

lunovattons in Practical Health
Physics Technology & Methods

Applications of Reliability & Risk
Analysis with Emphasis on Nuclear
Power Plants

Sth Iatl Symposium on Packaging &
Transp ol Radiovactive Waste

Envirommental Protection Criteria for

Radiovact ive Waste

BWK/PWR Radwaste

Not used

Medical Management of Radiation
Casuvalties

Basic Radiological Defense Officer
Cour se

Fall Mccting Nuclear Power

“HE CONTINUING EDUCATION PANEL

Sponsor/Location

Baltimore-Washington Health
Physics Society

Baltimore-Washington Health
Physics Sociely

North Carolina Chapter, HPS
Raleigh, NC

Ceorge Washington Univers ty
Washington, DC

Sandia Corp.
Albuquerque, NM

EPA Waste Envirommental Standacds
Washington, DC

U.S. Nuclear Regulatory Commission
Washington, DC

Yankee Atomic Electric Co. &
Peter Bent Brigham Hospital
Westborough, MA

University of Lowell
Lowell, MA

Alabama Chapter of the HPS
Muscle Shoals, AL

Date

11 Jan-17 May 71

Il Jan-17 May 78

5 May 78
10-14 Apr 78
7-12 May 78

3/30-4/1/78

2630 Jun 78

13 Oct 78

1978-79

13-14 Oct 78

“ .

: kR
Assigned CEU ™

i)

{ W4

13




18-55
18-56
16-51
18-58
A1B-59
18-60

8-61

*18-62

+
COUKSES APPROVED BY THE CONTINUING EDUCATION PANEL

Title

1978 All Agreement State Meeting

Radiation Emergency Planning

Nuclear Waste Management

Waste Management Contractors

Reduced Dose Mammography

Basic MURT Seminar

Advanced Radiological befense
Ctricer

Nuclear Fuel Cycle

Sponsor/Location Date

U.S. Nuclear Regulatory Commission 3-5 Oct 78
Washington, DC

North Carolina Chapter, HPS !3-14 Ocr 78
Chapel Hill, NC

East Tennessee & Atlanta Chapters 13-14 Oct 78
HPS, Oak Ridge, TN

U.S. Nuclear Regulatory Commission 18-20 Sep 78
Washingtoun, DC

Roswell Park Memorial Institute 4-6 Oct 78
Buffalo, NY
DOE Sys. Saf. Dev. Ctr 12/8-15/17

Clearwater, FL 10/16-20/178

Staff College, Defense Civil 13-17 Mar 78
Preparedness Agency
Battle Creek, MI

Catholic University of America
Washington, DC

A Approval s restoicted to individaal named on application only.

_ *k
Assigned CEC
3

5 Sep - 13 Dec 78 11



Certification No.

A

79%~1

92

*79-3

19-4

79-5

19-6

19-17

19-8

19-9

+
COURSES APPROVED BY THE CONTINUING EDUCATION PANEL

Ticle

Spring Scwinar AAPM

Not used

Medical Oncology MEDLI 604M

Recent Developments in Applied
Health Physics

Short Course on Radiation
Protection.

Microwaves Laser & Ultraviolet
Biophysical & Biological Basic
Applications & Hazards in Medicine
and Iadustry

lonizing & Nonionizing Radiation
in Medicine Theory - Practice -
Protection (Summer Presentation)

Application of Optical Instrumen-
tation in Medicine VII

Neutrons tor Electron Medical
Accelerators

Sponsor/Location

Southern California Chapter AAPM
Loma Linda University Hospital
Loma Linda, CA

Foundation for Advanced Education
in the Sciences, Inc., National
Institutes of Health, Bethesda, MD

Health Physics Society
Richland, WA

The University of Michigan
Ann Arbor, MI

Mass. Institute of Technology
Cambridge, MA

Health Physics Society
Bethesda, MD

SPIE (BRH So-sponsor)
Bellingham, WA

NBS, BRH

Approval i1s restricted to individual named on application only.

Date

23-25 Apr 79

2/5-5/25/719

3-4 Feb 79
1-12 May 78
1978-79

Presentations

2-6 Jul 79

25-27 Mar 79

9-10 Apr 79

5

-

‘ TS
Assigned CEC
2

10

In review

In review
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AMERICAN BOARD OF HEALTH PHYSICS
HISTORY

Shertly after 'ts crganizaticn, the ~eaith Physics Scciety
estaciisned 2 Commuitee ¢ study the need ‘or sertifica-
tion 3t heaith ohysicists and 'o Jeveicp olans ‘cr ssnifi-
caticn |f this aoceared ‘0 te cesiratle. After an atensive
stugdy, the Committee recommenced 'hat an Amercan
Scarc of ~ealth Physics ce astaciisned ‘o Jeveico stana-
arcs ang orbcedures, ‘o axaming candicates, anc ‘s ssud
written oroot of certfication o Ingividuals who ave satis-
‘leg the requirements sstaciisned sy the 3cars. The 3cara
of Qirectors of tne Scciety cacided ‘hat these racommen-
caticns nad merit anc appointed 2 ‘emoorary Amercan
Scara of Heaith Shysics an Nevember 3, 1958,

The ‘tamcorary ASHP zevelcoed 3 3et 3f mmimum
requirements ‘or cernfication after carefuily reviewing 'he
grofessional background =f 1CQ seiected ‘ncividuals ~e-
lieved !0 ce regrasertatve of those recsgnizec is com-
weent neaith cnysicists. THhese minimum ‘equirerments
were submitteg 'c the mempershic sf ‘he 3cciery ‘or
comment. At the Scciety's Annual Meeting n June 353,
the matter was liscussed n an oren meeting and 'here
was general sypgort for the pian. The Soarg of Jirectors
of :he Seciety ‘ormaily 2stasiisnad e Amencan 3oara ot
Heaith Physics 2y acoroving ar amencment ‘0 ‘~e 3.
Laws of ‘he Society on Cctoper 29, 1953,

The ABHP was ncorooratec n the State of New “ark
on Cecemper 1. 1960. Provision was mace ‘cr rzaniza-
ticns cther than the =eaith Physics Scciety !0 -e renre-
sented con ‘“e Zoars.

The Scarz nas 3even mempers. Tve are ssonscrac oy
‘he =“eaith >hysics Scciety, ane 2y the Amencan isscc:-
ation of Shysicists 1 Medicine, ang 3ne v ‘he Amercan
Pugtic Hsaith Associaticn. Zach memper servas 3 3-.ear
‘arm

An Sxaminaticn Panei sgnsisting ot Cartifieg ~eaits
Shysicists 3ocointad ov he 3card crecares. igministers,
and jraces ‘he wntier cerificatsn axamination .rder me
juicance ang agproval of the Scars.

B

nnR ARIGINAL

3 3 % w



PURPOSES OF THE BOARD

First: To sievate e stancards ang icvarcs e ora-
‘ession of “eaith shvsics ov ancouraging s
study and imoroving is pracuce.

Second: To encourage ang nsist an Tighaest starc-
ards 2of professional sthics «nd integrity n na
Sractica of ~eaith anys _s.

Thirg: To cewsrmine the - mpetence 3f soeciaiists n
Teaitn cnvsics and ‘o arrange, zontrel, and
corcuct ve dgaticns and axaminations ‘3 ‘est
Ne Juaiificions 3 voluntary ancicales ‘or
ceruficates !0 te ssuec sy e Scara.

Fourth:  To jrant ang ssue sertificates n the field 3f
neaith SRvsics 0 veluntary apglicants ang ‘o
Tartain a registry of noiders of such cemifi-
Zates.

MEANING OF CERTIFICATION

The cerificate naicates that s hoider nas sompleted
carain requirements of study and professicnal axperi-
4nce, which he 3card consicers !0 consttute an ace-
Juate ‘cuncation n nealth SNysics and has ~assed an
2xamiration Jesignec o 'est Nis competence n this ‘fiaid.

't 3houia e recognizec that the certificate awarded oy
he 3carz s "ot 3 cense ang, ‘herefcre, 1ces ~ot sonfer
1 egal qualificaticn 'c pracuce heaith snysics.

PROFESSIONAL RESPONSIBILITIES
OF CERTIFIED HEALTH PHYSICISTS

n achieving certification, 'he Cantified ~eaith Shysicist
r8COGNIZes ANC 3SSUMEeS resConsisililies iue e arofes-
5iSn of feanth chvsics.

n orcer 'o maintain s schnical comceterce, Ne
Cenified =eaith Physicist tas 3 sommitment o ‘amain
ictive n ine “eid of "eaith shysics and acguainted with
he scientific, ‘acnnical AN reguiatory Zevelcoments n
ns ‘leid.

n Jraer 3 upncid 'he Jrotessicnal ntegrity St veaith
snvsics moled n ims cerufication, s rmiatons with
JMNers, NCiUCing Ziuents, I0ileagues, jovernmentai agen-
Zies. anc "he jeneral udic shall aiways te jasec .pon

2

ang reflect ‘he wgnest stancarcs of crofessicnal sttics
ang integnty

The Camifiec =eaith Physicist srall regresent ~im3af
as an authenty 3Nty N MNOSe 2reas 0 wNich e .§ Sors 3-
ered axgen ov s seers.

GENERAL REQUIREMENTS

Requiraments for Cancicates for zemificansn ars is
‘clicws:

ACAQEMIC. Tne Acpucant must have a Sac~ecr's3
Degree n a snysical science or n 3 oioiogical io:-
encCe Mt 3 MINOr n Zfysical science. in axcectcnal
cases. Cersons wNo “ave Jemonstrated acac.ale
«nCwiecge If neaith 3nysics Sut wno are Jeficient
‘Nese acacemic raQuirements Mmay, it the Jiscretion 2f
the 3card, %8 cermitted !0 suUDSLILte Sxperencs ‘or
acacemic requiraments,

2 EXPERIENCE. An 2poicant must have at least 3ix
sears of =TT (fuil-ume aguivaient) crofessional 2xce-
rence n Neaith Shysics. At east three ,ears 3f Ne
exgenence must Tave Ceen N applied raciation sro-
iection work. Acditionai 2gucaticn May 2@ s3uostiiuisa
‘or up 13 3 maximum of 2% sears 3t Ixperierce is
‘oliows:

Yoars Equiveient

of study creait ‘ae
Trpe ot Stway SLooges K. X
Genera—aiatec 0 =P 1 2
Generai—aiateg o =2 2orMS 1
General—miatag ' =P 280 2
Heaith Physics 1 1
Heaith Physics 2orMS 14
Heaith Physics Ph0 or Scd Va

An agplicant may not slaim arafessicral axcerercs
‘Or an jgvanced Jegree ang work axgerienca ‘ar ma
same cercd. For axampie, ! 3an agolicant atterss
Mgnt senoct for & years resuiting n an MS 2egree
ang Junng Me same zencc “e& s aMoIcved 15 3
Teeith onvsicist, Ne May 'aim ‘Jur vears sSratessicral
axgenencs, sut Mav “6t claim an agaiticrai ear 3t
axgenence ‘or ms S,

3. PRCFETSSICNAL. Zacn appiicant must se angages »
ihe Srotessicnal Sracuce of ~equt™ 3NvsSics 2 3u2starn-
Jal comon 3t "isg Ume. Jetarance statements ire ‘s
Juireg from ‘me agoticant’s sucernscr it apgorocrate)

3




ang ‘rom at 'east rwo ather ngividuals who are ore-
‘essionally quaiifiea 'o evaiuate 'ne apgiicant's ity
in heaith chysics. It s recommended (but not re-
Juired) that at east cne rafersnce Se 3 “eaith snysi-
Cist aireacy certified oy he ABHP

4. WRITTEN REPCRT. T™he Scard. after examination of
the apolication ‘or cenification. may recuest recorts
N raciaton grotecticn avaiuationrs mace sersonally
Jy or uncer ™Me supervision of ‘he applicant. Sacn
apolicant must ce cacable of making 3 satisfactory
2vaiuaticn cn several nstallations 3r cperations n-
veiving Scssitie ragiation hazargs ot wnich those
sted Deiow are axamples:

Racicgrapnic nstailaton——ndustrial macical
Flucroscepic :nstailation

Therapy nstallanon

Racionuctide 'atoratory

Air and water sampling ang anvironmental survey
Nuctear fuel prccessing clant

. Nuciear reactor

Maior Jecontaminaticn cgeration

Particie accelerator

TH ep G0 U

5 EXAMINATION. Written axaminations will e manca-
ary; oral examinations will 5e at ‘he ciscretion of ‘he
Scarg. The written axamination has 'wo cars. Part |
Zetermines comeetence of !he acclicant in ‘ungamen-
‘al aspects of “saith snysics and Pant || determines
nis competenca in oractical heaith onysics lopics. ™e
axaminaticn must e ‘aken within two years of ~otifi-
caren of sugibility, or a new appiication must e
suomitted.

EARLY ADMISSION
TC WRITTEN EXAMINATION

Acglicants are cermiftec 'c ‘axe 2art | of ‘he wnitten
sxamination f "Sev nave ‘ufilled ™Me icacemic -acuire-
ments ‘or the S Tegree n Raciation Satety or Nave “wo
sears of orofessicral axgenenca it ‘he Yme of ‘e xami-
fanuCN. Appticants must meet 3! the raguirements ‘isted n
‘he crececing secticn sefcre teing acmitted ‘o Pant !

The surocse of 2ar'y acmission 'z Part | of ‘he axami-
nation s ‘we-foid: (1) '0 ailcw 'he racent jracuate an
agportunity 12 lemonstrate Nis ssmpetence n he ‘urca-
mentais f “eaith 2nvsics 3t ™Me Seginming of NS career

-

ang 2) t'c ancourage .cunger heaith ponvsicists 0 2ro-

-

ceeC r'owarg cemification. Acolicams wno successiullv
Somplete s step n the 2xaminatcon srocecure avl se
requirec 0 lake oniy Pam |1 of e written axaminatcn
wnen they ‘ater apply for reguiar zem ticatcn.

APPLICATION AND FEE

Agplication ‘or examinanen must Se mace on ‘he ore-
scnted 'orm which s availagie from ne Chairman. Aggii-
calions snouid Se fiea with e Chairman at east 'wo
months Deicre ne cate of the sxamination. Certificaticn
‘ees are as ‘ollows:

Canification Step “ew

Agplicaticn 0 take Part | of
writen examination 350

Apglication for Segular Sxaminatcn
!0 take Pans | anag Il of the

written examinaton !ogether 3100
Apglication o ‘ake Pait Il of

wntten axamination aniy $80
Charge for certification slague 31§

Re-examinaticn ‘ees ‘cllowing ‘aiure of the exam are ne
same as the ongirai apclication ‘ee :checuie igove
‘EMective Lanyary ' 1977

EXAMINATIONS

Examirations are usudlly Jiven Jnce 3 vear—at ‘he
ume of the Annual Meeting of ‘ne ~eath “hysics Society.
They are heid at :he 'ccation of 1ne Society s meeting ang
at other selecied ocations where 'ne iemand warrants.

Permits are ‘equired ‘Sr antry MO ‘te 2xaminatcn
reom. NO reference Taterial ™ay e 2rougnt ntc he
‘som

RE-EXAMINATIONS

A cancicate who ‘als Ts first axamination may ze
acmitted ‘c 1 seccna axaminaticn anter sne sear. A can-
Jicate wNC ‘als ‘0 apcear ‘or rg-4xaminanan within "wo
y@ars Must suomit 3 “ew iccication,

After 3 seccng ‘aiure, 3 "ew 3ITohicatcn Must se Yleq.
“he cancicate must s submMit vicenca of susstartal
acgitional study cefCre "e May ‘axe M@ Wami~aticn ‘or
ne urg ume.



FINAL ACTION OF THE BOARD

" “e ‘inal acticn of the 3cara 's nased on s avaiuation
of ' 2 applicant's 'otal professional recsd, (2. ~'s rain-
NG 37C axgenence, Ne acnievements “e ~as aotained n
heaith chysics ang related ‘ieids, the maturity of Nis uag-
ment. anc ne athical nature of nis crofessional sonduct
as naicated Ty TS asscciates and zeers. and Jften he
resuits of cral nterviews as weil 38 ‘he wntten axamina-
tions. Anyone meeting 'he 2gucanon ang axpenenca "e-
Quirements ang wno i§ Zracticing "eaitn Snysics 0 3
competent ang stNiCal manner (s srongly urgec '3 aoply
' ™me 3oarc ‘or CMISSICN !0 he wntten axamination
Althougn satisfaciory cerformance on the writen axamina-
tion '$ 2 secessarv tur "ot 3 suffic.ent reguirement, cer-
SONs wrQ are acmuttec !0 and wno terform well on the
examinaucn usuaily recaive certificanon oy ne 3carc.

REVOCATION OF CERTIFICATE

Certificates may e revcked ‘or actions o~ sidereg vy
the Soara ‘0 e n viclaticn of the stateme- . ‘Sratessionai
Resconsibiiities of Camifiea Heaith 2 jcists.” Any ser-
SON ‘or whom such action is contemplated srail have he
ngnt 3f appearance Sefcre he Soara.

CHANGE IN REQUIREMENT

Current requirements. orocedures. ang ‘ses af ‘ne
Amencan Scard of Hesith Physics are Zescrted n *his
brocnure. These are subject to change without notice:
Ncwever, changes wiil ce cublisned tefors heir affective
cate whenever sractical. No changes wiill be retraactive.

CORRESPONDENCE

All correspondence 'o 'he American Scard of ~eaith
Physics snouid ce sent to:

Michael 5. Terpilak, Chairman
American Bocard of Healch Physics
HEW, P4S, FDA, 3RH (HFX=450)
12720 Twiabrook Parkway
Rockville, Marvland 20857

o
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“Certified Health Physicist™ is a professional
title. [t (s a recognition of protessional com-
petence conterred by the Amencan Board of
Health Physics., an orgamization founded n
1960 to 2stablish standards of educauon.
2xperience and competence in the practice of
heaith physics. The cerulicate indicates that its
hoider has compieted certain requirements of
study and protessional ¢xpenence which the
Board considers to constitute an adeguate
foundation in heaith physics®. and that he has
passed a comprehensive examination designed
to test his competence in this fieid.

The Cerulied Health Physicist today is abiy
assisting government and industry. and the
research and health professions in acheving
the maxamum benefits of the nuclear age witha
record of satety that is unsurpassed. With the

*Regquirements ‘or ipplication tor Jertification .nciude a
fachelor 5 Jegree 1 wCience and Or anginesriag and six L 2arsof
TESPONSINIE ITOISYSICNAL 2L JerIenNce ‘N eaAiln ANVEICS

)
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commument of the nation to nuclear energy for
electrical power production, and with the n-
creased use of radiation producing equipment
in medicine and industry the role of the
Cerufied H.P. takes on new and greater sig-
nificance. The industry and indeed the general
public, expects nothing less than the high
standard of safety that the nuclear f{ield has
snjoved 10 date. Cerufied Heaith Physicists are
already applying their expertise to meet this
necessary objective both effectively and
economically

Recognizing the demonstrated professional
competence of CHP's government agencies,
industry and other organizations require
Cerufied Heaith Physicists in certain xey
radiation protection positions.

Within their commitment (o Keep radiation
doses to empiovees and the public as low as
practicable, CHP's provide the following
services:

Radiation Safety
Analyses

Perform analyses on new or existing facilities
to determine and mimmize their :mpact on
smplovees radiation dose and the pubiic heaith
ind satetyv

Vel e o L

Monitoring
Programs

Continuaiiv assess the adegiacy of radiction
protection control faciiities and procedur2s. by
thorough monitonng programs as part ot the
taciiity operation.



Shielding and
Lontainment

Designs to protect personnel and the general
pudblc Irom radiation exposure and the
1isposdl ot radioactive maternals

Detect. evaluate and control radiation
exposures irom external sources through
portable and fixed radiation detection devices
and to detect. =valuate and control radiation
doses irom aternal sources through
calculations hased on bioassay analvses and
whoie body countears.

EMERAGENCY PLANNING

Instrumentation
Seiect. calibrate. and interpret results from:

|. ettluent monitors for igquid sna gaseous
wastes

2. portabie survey meters

‘o2

laboratory detectors. ranging (rom sur-
tace contamination counters to muiti-
channe! spectrometers

4. area monitors tor direc: radiation and
airborne radioactive mat<nials

Plans and
Procedures

Desvelop and keep current the plans and pro-
cedures necessary to controi on-and off-site
axposures.

Emergency
Planning

Participate in and guide the deselopment o
appropriate plans to mimumize the con-
ségquences ot radiation accidents

e,
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S
Environmental
Evaluation
Design and carry out sampling and analytical
programs to detect munute levels of ail radio- -

o . - —
nuchides in the environs of nuclear facilities ﬁ — |
(flora. fauna, sou, water, air). Evaluate the MY o N M \l“
possible short and long-term conseguences to s '
man and his environment {rom these levels or o~ 7 > 7 \\V

: T bl e .
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Educationa)
Programs

Provide general and specific traiming or
orientation in all aspects of radiation safety

TRAINING

A Cerutied ealth Physicist on vour statf or
as a consultant will provide a competent and
protessional approach to radiation protection
and control probiems For a Registry of Ceru-
iied Health Physicists or further information.
please write to the Chairman of the American
Board of Health Phyvsics.

Michael 5. Terpilak, Chairman
smerican Board of Health Physics
4EW, PHMS, FDA, 3aH (HFX-460)
12720 Twinbrook Parkway
Rockville, MD 20837
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Report oa
Azerican Board of Health Physics
Examination Progran

1968 - 1975

Background - Nature of Program

In the Spring of 1968, the Panel of Zxaminers, American Board of
Health Physics (ABiR), uﬁdcr Contract No. PH 128-68~1 with the U. S. Public
Hea’th Service, Department of Health, Education, and Welfare, in coopera=-
tion with the Professicnal Examination Service (PES) developed a rultiple=-
cheice examination for use in certifying health paysicists. This contract
was supportad by the National Center for Radiological Health as a part of
the Center's responsibility in assuring that those individuals that carry
out radiation protection activities are adequately qualified. This was
the first time the A3HP used multiple-choice questions in its qualifying
examination which previously consisted entirely of essay questions, pre=-
sented in two pzrts. The decision of the Panel of Examiners to use an
objective, multiple-choice test was ﬁased upon the difficulty and uarelia-
bility of scoring essay examirations and the cumbersome and tize-consuming
procecures required. The Panel felt, however, that the essay form of
exanination should be retained, at least in part, to enable candidates to
identify the specific steps followed in answering the questions. It was
therefore decided that Part I, the mltiple-choice part of the test, would
cover the fundamentals of health physics and reprasent a general body of
informational knowledge, and Part II, the essay test wouid involve more

specialized problems ia health physics.

-y



gxamination Development

The first meeting of the ABHP Panal of Examiners and the staff of -
the Professicnal Examination Service was held on February 20 and 21, 1968.
The task of the Panel was to prepare and outlina the subject-matter areas
to be included in Part I of the Written Zxamination 20d to select appropriate
test questions from the PES file of questions in radiological health. It
was decided that 150 test guestions would most effectively satisfy the
limitations of time and the demands of adequate coverage. The Part I

Written Examination developed consisted of questions assigaed to the

following areas:

Content Area Bumber of Questions
I. Fundamentals 50
II. Mzasurement 30 )
III. Occupational Health
Physics Problems 25
IV. Non-occupational Health
Physics Problems 25
V. Health Physics Administration 20

The examination was so constructed that four scores could be obtained:
(a) a total score based on 150 questions; (b) a subscore based on the 50
questions in Section I; (c) 2 subscore based on the 30 questions in Section
II; (d) a subscore based on the 70 questions in Section III, IV, and 7
combined.

A manual of instructions was prepared to guide proctors in
administering the test.

The first examination was administered on June 17, 1968 to 68
candidates qualified for regular certification by the ABHP and to 15 candidates
qualified under an asscciate program for persons lacking the experience re=-

quirement for regular certification.



Itcn Develoozmeat

The AZHP established its own bank of examinatiorn questions which
has baen expanded by periodically solic’ting new quastions from healch
physicists previously certifiad by the 3card. Question writers are provided
with instructions dascribing the kinds of questions used in the examinatioa.
The nsw questions are screened and classified by subject-matter comsultants
and by test specialists on the PES staff to ensure conteat accuracy and
relevancy and conformance and psychometric principles. They are then sent
to panels of three experts in the ficld for independent subject-matter review.
The reviawers' comments are used by th: subject-matter consultants and test
editors in the final review of each question. The questions are then sub-
mitted to the Panel of Examiners for final approval. Acceptable questions
are includad in the ABHP file from which the Panel of Examiner;.select
quastions for inclusion ia each revision of the test.

Since the beginning of the A3SHP program in 1968, 65 health physicists
have contributed some 400 questions for the examination and these questioms

have been reviewed by 36 certified specialists ia the field.

Cn<GCoing Examination Development

To assist the ABHP ia up-dating and maintaiaing the initial exumination,

Federal funding continued through 1971. This support provided for the analysis
¢f the test results; a correlation study between scores om Part I, the
gultiple~choice examination, and Part II, the essay examination, administered
in 1243; solicitation of new questions 2nd the establishment of the Beard's

own bank of questions; revision of the examination, and the administration

of the examirations. Over the four-year period, (1968-1371) goverament

contracts were awarded PES cotaling $29,073.00 for the development of ABHP
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examination materials as fellows:

1958 $ 4,918.00 (PH 128-83-1)

196 8,355.00 (CPE-R-69-17)

1970 8,000.00 ({CPE-R-70,0018)

1971 7,800.00 (63-05-0002)

Since 1971, the ABPH Part I-Written Examination prograz has been
supported by the Board and voluatary subscriptions from certified health
physicists. The examination is reviewed annually by members of the Panel of
Examiners to maintain the quality and relevance of the Exaamination, and insure
that it covers up-to-date concepts. Revisions are made in the examination by
revording questions or replacing questions on the basis of subjact-matter
considerations and in conjunction with item 2nalyses. The examination
subject-matter outline was revised in 1973 to reflect more accurately the

actual test conteat, and presently has the following conteat distribution:

Area Number of Questions
Fundamentals 50
Measurement 30
Operational Health Physics 70

Examination Scorss

The candidatas' marked answer sheets are scorad by PES and a report
0f the results is forwarded to the Board. The score reports preseat (1) a
listing of the raw scores obtained by each candidate for the total test and
for each of the three subtasts, (2) statistical daca based on the group of
candidates tested, and additional interpretive information to help the Beard
evaluate the candidates' serformance, including a comparison of the results
of the test from year to year and compariscn of the difficulty level of the t
4 |

c

-
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sudtests and ctotal test between exch of the years that the examination has

buen administered.

Excmination Usaze
The examination has been administered to a tocal of 445 candidates =

from 1968 through 1974.
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Profensional Bxamination Service
American Board of Health Physics

Maximum Range of Standard Average Average

Raw Scoren Raw Scores Deviations Raw Scores Percent Scores
66 Candidates - 1974 ' ’
Total 150 48 ~ 128 18.86 94,03 62.69
Fundamentals 50 14 - 47 7.85 32.88 65.76
Measurcument 30 6 - 27 4,70 17.74 59.14
Operational Mealth Physice 70 19 - 63 8.84 - 43.41 62.01
34 Candidates - 1973
Total 150 46 - 130 18.94 97.18 64.78
fundamentals 50 20 - 45 6.66 34,44 66.88
Mcasarement . 30 9 - 27 4.73 19.71 65.69
Operatfonal Health Physice 70 16 - 60 9.33 43.03 61.47
18 Candidates -~ 1972
Total 150 45 - 125 18.00 B87.47 58.32
Fundamentala 50 8 - 42 7,33 29.01 58.03
Measurement 30 7 - 28 4,67 17.82 59.40
Problems and Adwmin, 70 20 - 60 8.51 40.64 58.06
45 Candidates - 1971
Total 150 51 - 125 18.23 87.36 58.24
Fundanentals 50 17 = 44 7.13 30.13 60,27
Measurement 30 9 - 27 4.85 17.73 59.11
Problems and Admin. 70 20 - 60 9.19 39.49 56.41
M Candtdates - 1970
Fundamentalas 50 13 - ,06 6.9“0 3]- 76 67. 52
Meanuvement 30 7~ 28 4,32 18,68 62.27

Problems and Admin. 70 D i 59 8.58 43.85 62.(&’0



“rofessional Examination Service
serican Board of Health Phyesics

Maximum Range of Standard Average Average

Kaw Scores Raw Scores Deviations Raw Scorcs Percent Scores

63 Candidates - 1969 g

Total 150 50 - 128 18.18 96,81 64, 54
Fundamentals 50 15 = 46 1.12 33.76 67,52
‘Measurement 30 9 - 28 4,43 18.08 62.217
Problems and Admin, 70 10 - 60 9.10 44,37 63,30

67 Candidates - 1968

Total 150 55 - 137 16.13 103,55 69.03
Fundamentals 50 20 - 48 5.91 37.69 75.38
Mcasurement 30 9 - 29 4,00 21.85 72.83

Problems and Admin, 70 o 14 62 8.03 44,01 62,87



program,

(1)

The
and

Complete set of application and handout materials required of
prospective candidates in order to quality for the ABHP
Certification Examination.

Amarican Board of Health Physics Item Classification Scheme.

ABHP Examination Preparation Guide, 1979, with addendum for
Power Reactcr Health Physics Specialty Examination.

American Board of Health Physics Board and Panel Members.

Draft copy of proposed American Board of Health Physics Brochure
(including the Power Reactor Health Physics Specialty).

The ABHP Continuing Certification Program.

Paper entitled "An Inside View of the American Board of Health
Physics Programs Report on ABHP Examination Program Part [ 1968-
1975," Michael S. Terpilak, Health Physics Society Meeting,

July 16, 1975, Buffalo, New York.

Board certainly hopes that these comments will be useful to the ¥RC

appreciates the cpportunity to comment on this proposal.

Michael S. Terpilak
Chairman, ABHP
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H. An individual with comprehensive health physics certification
does not necessarily have the 2pecial qualifications and knowledge
required by a nuclear power plant RPM without receiving further
training and experience. The specialty certified HP will neces-
sarily have these prerequisites.

I. Requiring that all RPMs hold comprehensive health physics certi-
fication and also have training and experience in nuclear power
plant health physics is unrealistic in view of the current and
expected near-term availability of such personnel.

The Board realizes that offering specialty certification presents some
possible problems. In the past, it decided against specialty certification
for various reasons, some of which are listed as follows:

A. The specialty certification being considered was in a fringe area
between health physics and other tachnical specialties and the
doard felt that other credentialing groups were better suited to
handle these situations.

B. There is great difficulty and effort in preparing, giving, and
grading different examinations for various groups.

C. The Board is concerned about adversely affecting the value and
meaning of the present comprehensive health physics certification
program.

D. Resources and Cost.

The above considerations notwithstanding, the Board concluded that the
tential benefits and contributions to the health physics profession
and the health phvsics certification program would outweigzh the problems

which the offering of specialty certification in power reactor health

might create.

By granting comprehensive health physics certification, the B3oard
recognizes the professional with a broad, general knowledge in many
areas of health physics. With specialtv certification in power reactor
healch ohvsics, the 3oard will recognize the professional who nas detailed
knowledze of power reactor health pnvsics. However, any specialty
certification will require knowledge of all health physics fundamentals.
The 3oard hopes that if specialty certificatic. becomes available in a
given area, certified health physicists working in that area will seek
specialty certification. Conversely, the 3oard hopes that health
physicists with only a specialty certification will broaden their areas
of kuowledge, and seek comprehensive certification,

Also enclosed is a copy of the ABHP Nover 'er 1373 newsletter which
details the "Power Reac-or Healch Physics Certification Program”
(Eaclosure 4).

The Board would also lire to submit the following information and
documentation to the NRC dealing with the current ABHP certification
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any possible future specialty areas, an individual with comprehensive
health physics certification will automatically be eligible for the
specialty certification if the individual has the requisite experience.

As discussed previously, the American Board of Health Physics has
decided to offer specialty certification in power reactor health physics.
The Board made this decision for the following reasons:

A. Power reactor health physics represents a significant number of
professionals. Presently, there are about 50 radiation protec-
tion managers (RPM) at power plants and about 125 additional
health physics professionals within the utility industry. In
addition, significant numbers of people in architect/engineering
firms, consulting firms, and regulatory groups are involved full
time in power reactor health physics.

B. Because the number of nuclear power plants is expected .o increase
significanctly, the number of professionals needed in this area will
also increase. Paul Ziemer, in a study of future personnel needs
(Health Physics Society Newsletter, March 1976 (Enclosure 2),
pradicts that 274 health physics professionals will be needed in
the power reactor area by 1980 and 784 by 1990. A reprint from
Health Physics, November 1978, entitled "Health Physics Manpower
in the Atomic Energy Field,” 1968-2000 is also enclosed (Enclosure 3).

Ce A limited number of individuals have the special qualifications
required for these professional positions. As the need increases,
it will become more important to insure that these critical posi-
tions are filled by persons with demonstrated capability in power
reactor health physics. The specialty certification offers one
mechanism for providing this assurance.

D. The importance of power reactors as a source of occupationmal
radiation dose is evidenced by the trend of increasing person-rem
per reactor. The need for competent people to minimize exposure
from this source is apparent.

£ The public has shown less than complete confidence in the radia-
tion safety of the nuclear power industry. It is important that
persons dealing with the public be knowladgeable and be recog-
nized professiomals in order to gain the confidence of the public.

F. The Nuclear Regulatory Commission has indicated that it has under
consideration a requirement for further documentation of capability
for individuals who are designatad to radiation protection manager
(RPM) positions.

G, While the broad knowledge impliad by a compreheasive health

phvsics certification is desirable, it is not required for adeguate
functioning as a RPM in a aurlear power plant. The specialty
certification will be of more obvious and direct relevance.



