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Secretary of the Commissio
9'.

M a v#' 3',U.S. Nuclear Regulatory Commission c'p,.p,

Washington, D.C. 20535

/c#W29 5 '
Attention: Docketing and Service Branch 4 tro

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

Dear Sir:

The following co=ments are submitted by tl e American Board of Health
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 having the best available
individuals on the " applied" end, but the Board feels that should be
encouraged in more general .ays. -

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

Af ter thorough deliberations over several years, the American Board of
Health Physics has decided to offer specialty certification in power
reactor health physics in addition to the presently offered compre-
hensive health physics 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 Board does not intend to offer specialty certification in other
areas of health physics at present. The Board feels that specialty
certification will only be considered when there is a genuine need in a
given specialty area which cannot be adequately met by the present com-
prehensive health physics certification prearam. It is also the Scard's
intent not to take any act;.on in the speci, y certification area that
would have an adverse effect on the present comprehensive health physics
certification program.

It is the Board's position that comprehensive health physics certifi-
cation signifies professional competence in the areas in which an indiv-
idual is experienced; thus, in the power reactor health physics area and
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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 to increase
significantly, 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),
predicts 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).

C. 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 occupational
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.

E. 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 knowledgeable and be recog-
nized professionals 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 designated to radiation protection manager
(RPM) positions.

G. While the broad knowledge implied by a comprehensive health
physics ce,rtification is desirable, it is not required for adequate
functioning as a RPM in a nuclear power plant. The specialty
certification will be of more obvious and direct relevance.
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H. An individual with comprehensive health physics certification
does not necessarily have the special 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 technical specialties and the
Board 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
potential benefits and contributions to the health physics profession
and the health physics certification program would outweigh the problems
which the of fering of specialty certification in power reactor health
might create.

By granting comprehensive health physics certification, the Board
recognizes the professional with a broad, general knowledge in many
areas of health physics. With specialty certification in power reactor
health physics, the Boaru will recognize the professional who has detailed
knowledge of power reactor health physics. However, any specialty
certification will require knowledge of all health physics fundamentals.
The Board hopes that if specialty certification becomes available in a
given area, certified health physicists working in that area will seek
specialty certification. Conversely, the Board hopes that health
physicists with only a specialty certification will broaden their areas
of knowledge, and seek comprehensive certification.

Also enclosed is a copy of the A3HP November 1978 newsletter which
details the " Power Reactor Health Physics Certification Program"
(Enclosure 4).

The Board would also like to submit the following information and
documentation to the NRC dealing with the current ABHP certification

.
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program.

(1) Complete set of application and handon; materials required of
prospective candidates in order to quality for the ABHP
Certification Examination.

(2) American Board of Health Physics Item Classification Scheme.

(3) ABHP Examination Preparation Guide, 1979, with addendum for
Power Reactor Health Physics Specialty Examination.

(4) American Board of Health Physics Board and Panel Members.

(5) Draft copy of proposed American Board of Health Physics Brochure
(including the Power Reactor Health Physics Specialty).

(6) The ABHP Continuing Certification Program.

(7) Paper entitled "An Inside View of the American Board of Health
Physics Programs Report on ABHP Examination Program Part I 1968-
1975," Michael S. Terpilak, Health Physics Society Meeting,
July 16, 1975, Buffalo, New York.

The Board certainly hopes that these comments will be useful to the NRC

and appreciates the opportunity to con =ent on this proposal.

hdk/blY f
Michael S. Terpilak
Chairman, ABHP
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M: II: SIDE VIE'l OF

MERICAN EOMO OF HEALTH P:"t' SICS PROGRM'S

PIPORT 0::

M2RICAN BO.GD OF HEALTii PHYSICS
,,

EXAXINATION PROGRMI

PART I

1968 - 1975

by

Mr. Michael S. Terpilak

For Presentation at the .

Tuentieth Anniversary Meeting

of the

Health Physics Society

July 16, 1975

Buffalo, New York

American Board of Health Physics

Chairman, Panel of Examiners

c/o Bureau of Radiological Health

12720 Twinbrook Parl:7ay

Rockville, Maryland 20332 -
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Report on

A=arican Board of Health Physics

Examination Program

1968 - 1975
.

...

Background - Nature of Program

In :he Spring of 1968, the Panel of Exaniners, American Board of

Health Physics (ADHP), under Contract No. PH 128-6S-1 with the U. S. ?ublic

Health Service, Department of Health, Education, and Welfare, in coopera-

tion with the Professional Exanination Service (PES) developed a cultiple-

choice examination for use in certifying health physicists. This contract

was supported 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 tice the A3RP used multiple-choice questions in its qualifying

examination which previously consisted entirely of essay questions, pre-

sented in tuo parts. The decision of the Panel of Examiners to use an

objective, cultiple-choice test was based upon the difficulty and unrelia-

bility of scoring essay examinations and the cumberso=e and ti=e-consuming

procedures required. The Panel felt, however, that the essay form of

examination should be retained, at least in p ar t , to enable candidates to

identify the specific steps followed in answering the questions. It was

therefore decided that Part I, the multiple-choice part of the test, would

cover the fundamentals of health physics and represent a general body of

informational knowledge, and Part II, the essay test would involve core

specialiced problems in health physics.
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Examination Develonnent

The first meeting of the AS:LP Panel of Examiners and the staff of

the Professional Examination Service was held on February 20 and 21,1968.

The task of the Panel was to prepare and outline the subject-matter areas
...

to be included in Part I of the Uritten Examination and to select appropriate

test questions froa the PES file of questions in radiological health. It

was decided that 150 test questions would cost effectively satisfy the

limitations of ti=e and the demands of adequate coverage. The Part I

Written Examination developed consisted of questions assigned to the

followi.ng areas:

Content Area Number of Ouestions

I. Fundamentals 50
II. Measurement 30 *

III. Occupational Heslth
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) a subscore based on the 30 questions in Section

II; (d) a subscore based on the 70 cuestions in Section III, IV, and V

combined.

A canual of instructions was prepared to guide proctors in

a<hainistering 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 associate program for persons lacking the experience re-

quirement for regular certification. t ') ]-
.t. g t.(
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Iten Develoc=ent

The ABHP established its own bank of examination questions which

has been expanded by periodically soliciting new questions from health
.

physicists previously certified by the Board. Question writers are provided

with instructions describing the kinds of questions used in the examination."'
,

The new questions are screened and classified by subject-catter consultants

and by test specialists on the PES staf f to ensure content accuracy and

relevancy and conformance and psychometric principles. They are then sent

to panels of three experts in the field for independent subject-matter review.
g

{
The reviewers' comments are used by the subject-catter consultants and test

i editors in the final review of each question. The questions are then sub-

mitted to the Panel of Enaminers for final approval. Acceptable questions
..

are included in the ADHP file from which the Panel of Examiners select

questions for inclusion in each revision of the test.

Since the beginning of the ABHP prograa in 1968, 65 health physicists

have contributed some 400 questions for the examination and these questions

have been reviewed by 36 certified specialists in the field.

On-Going Ex2mination Development

To assist the ABHP in up-dating and maintaining the initial examination,

Federal funding continued through 1971. This support provided for the analysis

of the test results; a correlatica study between scores on Part I, the

cultiple-choice exacination, and Part II, the essay examination, administered

in 1968; solicitatior. of new questions and the establishment of the Board's

own bank of questions; revision of the examinatica, and the administration

of the examinations. Over the four-year period, (?968-1971) govern =ent

contracts were awarded PES totaling $29,073.00 for the development of ABHP
- .n
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examination natcrials as follows :

1968 $ 4,9tS.00 (PH 128-6S-1) .

1969 8,355.00 (CPE-R-69-17)

1970 S,000.00 (CPE-R-70,0018)
-

^*-

1971 7,800.00 (6S-05-0002)

Since 1971, the AB?H Part 1-Written Examir.ation progra= has been

supported by the Board and voluntary subscriptions from certified health

physicists. The exa:nination is reviewed annually by techers of the Panel of

Examiners to maintain the quality and relevance of the Examination, and insure

that it covers up-to-date concepts. Revisions are aade in the examination by

rewording questions or replacing questions on the basis of subject-matter

considerations and in conjunction with item analyses. The exactination

subject-matter outline was revised in 1973 to reflect more accurately the

actual test content, and presently has the following content distribution:

Area Number of Ouestions

Fundamentals 50

Measuremen- 30

Operational Health Physics 70

Examination Scores

The candidates' carked answer sheets are scored by PES and a report

of the results is forwarded to the Board. The score reports present (1) a

listing of the raw scores obtained by cach candidate for the total test and

for each of the three subtests, (2) statistical data based on the group of

candidates tested, and. additional interpretive information to help the Board

evaluate the candidates' performance, including a comparison of the results

of the test from year to year and comparison of the difficulty level of the

, -),
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subtests and total test bet. eca cach of the years that the c::anination has

been adainistered.

E:<ccination Usage
.

The e:-: amination has been administered to a total of 445 candidates *

from 1958 through 1974.

.
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Profcasional Examination Service '

.

American Board of Ilcalth Physics '.

'

!!axicum Range of Stand'ard Avera8e Average
Raw Scorca Rau Scores Deviations Raw Scores Percent Scorea

66 Candidates - 1974 -

Total 150 48 - 128 18.86 94.03 62.69.

Fundamentala 50 14 - 47 7.85 32.88 65.76*

Measurement 30 6 *- 27 4.70 17.74 59.14
Operational IIcalth Physica 70 19 - 63 8.84 43.41 62.01

34 Candidatca - 1973

Total 150 46 - 130 18.94 97.18 64.78
rundamentala 50 20 - 45 6.66 34.44 66.8S
Measurement 30 9- 27 4.73 19.71 65.69.

operational IIcalth Physico 70 16 - 60 9.33 43.03 61.47

78 Candidates - 1972

Total 150 45 - 125 18.00 87.47 58.32
c'u ndam en tal a 50 8- 42 7.33 29.01 58.03
Measurement 30 7- 28 4.67 17.82 59.40
Prob 1 cms and Admin. 70 20 - 60 8.51 40.64 58.06

45 Candidates - 1971
,

Total 150 51 - 125 18.23 87.36 58.24
Fundamentala 50 17 - 44 7.13 30.13 60.27
Measurc= cat 30 9- 27 4.85 17.73 59.11
Prob 1cus and Admin. 70 20 - 60 9.19 39.49 56.41 *

,

1
74 Candidatco - 1970

Total 150 40 - 129 17.23 96.28 64.09,,,
~ ~; rundamentala 50 13 - 46 6.94 33.76 67.52

'

.' f c a n u r em e n t 30 7- 28 4.32 18.68 62.27-

'

l'roblemn and Admin. 70 9- 59 8.58 43.85 62.64



.

6

. .

. .
_

Profeccional Examination Service
American Board of llcalth Phyoics

Maximum Range of Standard Average Average

Raw Scores _ Rau Scores Deviations Raw Scores Percent Scores _

63 Candidates - 1969 ,

Total 150 50 - 128 18.18 96.81 64.54.

Fundamentalo 50 15 - 46 7.12 33.76 67.52

-Measurement 30 9- 28 4.43 18.68 62.27

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

Measurement 30 9- 29 4.00 21.85 72.83

Probicma and Admin. 70 14 - 62 8.03 44.01 62.87
,
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American Boarc Of Heait:1 P:1ysics
CONTINUING ECUCATION PANEL

Armed Forces Radiobiology Research Institute
National Naval Medical Center - 81dg. 42

Bethesda, Maryland 20014

Education Approved for Credit Towards
A8HP Certification Renewal

1. The attached list includes all 1978 and 1979 courses approved through
1 February 1979.

2. The 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 separately granted.

4. Also not included is the approval for the 1977 IRPA meeting.
Approval was granted for attendance at this meeting on the same basis as
the HPS meetings and subject to the same 8 continuing education credits
limitation. See the 1978 ABHP newsletters for additional details.

5. Assigned credits are based on the information provided by the
applicant. Because of differences in dei. ail provided a direct comparison
of credits assigned cannot be made since the credits assigned a
particular cours'e may not reflect the absolute maximum achievable. This
also infers that an individual may be able to obtain more credit for a
particular course by submitting a more detailed application after
attending the course (but within the 90 day rule). While this latter
point may be true it is suggested that the Chairman of the CEP be
contacted prior to such a submission in order to avoid unnecessary
duplicate applications.

# '

LESTER A. SLABACK, Jr'
Chairman

'
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COURSES APPROVED BY TiiE CONTINUING EDUCATION PANEL

**
Ce r t i f ic a t e No. Title Sponso r/ Loc a t ion Date Assigned CEC

78-1 Short Course on Radiation Protection Institute of Environmental and 1-12 May 78 3
Industrial licalth, Univ of Mich
Ann Arbor, HI

78-2 llealth Physics certification Course Georgia Ins t i tute of Technology 29 May-9 Jun 78 SR
Atlanta, CA

78-3 Current Al. ARA /ALAP Concepts in Brookhaven National Laboratory 17 May 78 4
Radiation Protection Upton, NY

78-4 Planning for Nuclear Emergencies liarvard School of Public Ilealth 8-12 May 78 SR

Boston, HA

78-5 Environmental Radiation Surveillance liarvard School of Public llealth 5-9 Jun 78 SR
Boston, HA

78-6 lia s ic Radiation Protection llarvard School of Public Health 3-7 Apr 78 3
Boston, MA 11-15 Sep 78

78-7 Recent Advances in llealth Physics Los Alamos Scientific Laboratory 7 Apr 78 1

Instrumentation Los Alamos, NH
<-

_
78-8 Short Course in Basic Health Physics Louisiana State University 11-15 Dec 78 1

- Baton Rouge, LA

78-9 Effluent & Environmental Radiation American Society for Testing & 9-14 Jul 78 3
~' SurvesIlance Hateriala, Philadelphia, PA
,-!

iw 3 78-10 Radi at ior. Sa f e ty for Industrial U.S. Nuclear Regulatory Commission 12-15-77,3-7-78 3
Radiographers Washington, D. C. 3-22-78, 4-4-78

4-6-78

* Approval is res t ric t ed t o individual named on application only.
** 'the above credits are based on the assumption of full participation in all aspects of the program as represented in

the application to the CEP/ABilP unless otherwise stated on the approval certificate. Any other type of participation
re<1ui res sepa rat e applica t ion to the CEP.

SR Satisties continuing education re<guirements for certification renewal.
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COURSES APPROVED BY TIIE CONTINUING EDUCATION PANEL

-

**
Ce r t i f ic a t e No. Title Sponsor / Location Date Assigned CEC

78-11 Summer School on Radiation Protec- llealth Ehysics Society 26-30 Jun 78 SR

tion Dosimetry

78-12 Satety Controls in Reactor Operations Rensselaer Polytechnic Institute Annually Spring- git
Troy, NY Semester 78-79

78-13 Sigma Xi Lecture Rensselaer Polytechnic Institute 4 Apr 78 i
Troy, NY

78-14 Radiological Engineering Rensselaer Polytechnic Institute Annually Fall 3

Troy, NY Semester 77-78-79

*78-15 Nuclear Engineering Seminar Rensselaer Polytechnic Institute Yearly, Fall & 6
Troy, NY Spring Semester

1977-78

A78-16 Biomagnetic Ef fects Workshop Lawrence Berkeley Laboratory 6-7 Apr 78 4
Berkeley, CA

78-17 Annual Conference Heeting National Conference of Radiation 19-23 Jun 77 3

Control Program Directors
Little Rock, AR

78-18 Symposium of Short Courses in the Delaware Valley llealth Physics 12 tiay 78 4
State of the Art of the llealth Society Chapter, et al
Physics Philadelphia, PA

*78-19 Seminar for Industrial Radiographers Region V, USNRC, Walnut Creek, CA 6 Apr 78 3
to Discuss Radiation Safety & NRC
Requirements

78-20 Workshop on TLD East Tennessee Chapter, ilPS 27 Apr 78 2<

Oak Ridge, TN

78-21 Primary !!anagement of Radiation Radiation flanagement Corp. 11 Apr 78 3
Injury Philadelphia, PA

f 9

L! * Approval is restricted to individual named on application only.
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COURSES APPROVED BY Tile CONTINUINC EDUCATION PANEL

**
Certificate No. Title Sponsor / Location Date Assigned CEC

78-22 On-Line Sample Analysis by Camma Continuing Education Courses 20-23 Jun 78 i
Spectrometry at Annual llPS Heeting

Hinneapolis, MN

78-23 Review of ICHP 26-Recommendations Continuing Education Courses 20-23 Jun 78 1

of the International Comraission on at Annual llPS Hecting
Commission on Radiation Protection Minneapolis, MN

78-24 Radioactive Waste Disposal Classi- Continuing Education Courses 20-23 Jun 78 1

fications at Annual llPS Hecting
Minneapolis, MN

78-25 Transportation of Radioactive Mate- Continuing Education Courses 20-23 Jun 78 1

rials - A. Review of Current at Annual llPS Heeting
Regulations Minneapolis, MN

78-26 Transportation of Radioactive Hate- Continuing Education Courses 20-23 Jun 78 1

rials - B. Ilazard Assessments in at Annual !!PS Heeting
Urban Environments Hinneapolis, MN

78-27 Current Status of Personnel Dominetry Continuing Education Courses 20-23 Jun 78 1

et Annual llPS Hecting
Hinneapolis, MN

78-28 Radiation Surveillance liarvard School of Public Ilealth 13-17 Jun 78 See 78-5
Boston, MA

78-29 Radiation Shielding Course fortland General Electric Co. 15-19 May 78 4
Portland, OR

78-10 1.ase r/Hi e rowave llazards Course llealth Physics Society, Northern 22 Mar 78 3
California, Livermore, CA

.?

'l 78-31 Personnel Honitoring Creater New York Chapter llPS 28 Mar 78 1

Columbia Univ., New York, NY

* Approval is restricted to individual named on application only.,

va
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COURSES APPROVED BY Tile CONTINUING EDUCATION PANEL

AA
Certificate No. Tit 1e Sponsor / Location Date Assigned CEC

78-32 lleal th Physics & Radiation Nuclear Regulatory Commission / Oak 77-78 8
Protection Ridge Assoicated Universities

Oak Ridge, TN

78--33 Orientation Course in Regulatory Nuclear Regulatory Commission 77-78 3
Practices & Procedures Eathesda, MD

78-34 Inspection Procedures NRC, Region III 77-78 2

78-35 Course in Medical Use of Radio- NRC, Baylor College of Medicine 77-78 3
nuclides for Sta te Regula tory The Methodist llospital
Personnel

78-36 Seminar on Calibration of NR';, Uni v. of Texas System Cancer 77-78 3
Teletherapy Machines Center, llouston, TX

78-37 Course in Safety Aspects of NRC, Louisiana State University 77-78 1

Industrial Radiography

78-38 Cas & Oil Well Logging for State NRC, Schlumberger Well Services 77-78 1

Regulatory Personnel llous t on, TX

*78-39 Envir. Radiation - Sources and Greater New York Chapter, ilPS 16 May 78 1

Measurement Techniques

78-40 The Teaching of Medical Physics AAPM Summer School Course for 78 23-29 Jul 78 4
Univ of California, Los Angeles, CA

*78-41 PWR Fundamentals U.S.N.R.C. 17-21 Apr 78 4
Washington, DC

78-42 Conference of Radiation Control NRC, BRil, State of Pa., etc. 1-4 May 78 4-

. Program Directors lia r ri sbu rg , PA

* / 8-4 3 BWR Fundamentals U.S.N.R.C. 9-13 Jan 78 4
-

Washington, DC

V !* Apgeroval is restricted to individual named on application only.
o
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COURSES APPROVED BY THE CO!!TINUING EDUCATION PANEL
.

**
Ce r L i t ic a t e No. Titie Sponsor / Location Date Assigned CEC

78-44 Preparation Course for the ABilP llattimore-Washington llealth 11 Jan-17 May 77 6
Certification Examination Physics Society

*78-45 Preparation Course for the ABilP llaltimore-Washington llealth 11 Jan-17 May 78 4
Certification Examination Physics Society

78-46 Innovations in Practical llealth North Carolina Chapter, 11PS S May 78 2
Physics Technology & Methods Maleigh, NC

A78-47 Applications of Reliability & Risk George Washington University 10-14 Apr 78 4
Analysis with Emphasis or. Nuclear Washington, DC
Power Plants

78-48 Sth Inti Symposium on Packaging & Sandia Corp. 7-12 May 78 6
Transp of Railioactive Waste Albuquerque, NM

7 8-4 ') Environunent al Protection Criteria for EPA Waste Environmental Standards 3/30-4/1/78 1

Radioactive Waste Washington, DC

78-50 11WR/PWR Radwas te U.S. Nuclear Regulatory Commission 26-30 Jun 78 13
Washington, DC

78-51 Not used

78-52 Medical Management of Radiation Yankee Atomic Electric Co. & 13 Oct 78 4
Casualtles Peter Bent Brigham llospital

Westborough, MA

78-51 Basic Radiological Defense Officer University of Lowell 1978-79 2
Course Lowe11, MA

''

78-54 Fall tiecting Nuclear Power Alabama Chapter of the llPS 13-14 Oct 78 2
': Muscle Shoels, Al.
.
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COURSES APPROVED BY Tile CONTINUltiG EDUCATION PANEL. *

**
Ce r t i f ic a t e No. Title Sponsor /1.ocation Date Assigned CEC

78-55 1978 All Agreement State Meeting U.S. Nuclear Regulatory Commission 3-5 Oct 78 3
Washington, DC

78-56 Radiation En rgency Planning North Carolina Chapter, IIPS 13-14 Oct 78 1

Chape1 Ili l 1, NC

78-57 Nuclear Waste Management East Tennessee & Atlanta Chapters 13-14 Oct 78 1

IIPS, Oak Ridge, TN

78-58 Waste Management Contractors U.S. Nuclear Regulatory Commission 18-20 Sep 78 2
Washington, DC

*78-59 Reduced Dose Mammography Roswell Park Memorial Institute 4-6 Oct 78 2
Buffalo, NY

78-60 Basic HORT Seminar DOE Sys. Saf. Dev. Ctr 12/8-15/77 3
Clearwater, FL 10/16-20/78

78-61 Advanced Radiological Defense Staff College, Defense Civil 13-17 Mar 78 5
Of ficer Preparedness Agency

Battle Creek, MI

*78-62 Nuclear Fuel Cycle Catholic University of America 5 Sep - 13 Dec 78 11
Washington, DC

4

t^ <
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* Approval is restricted to individual named on application only.
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COURSES APPROVED BY Tile CONTINUING EDUCATION PANEL. *

**
Ce r t i f ica t ion No. Title Sponsor / Location Date Assigned CEC

79-1 Spring Seminar AAPM Southern California Chapter AAPH 23-4i Apr 79 2

1oma I.inda Ilniversity llospital
Loma Linda, CA

79-2 Not used

*79-3 Medical Oncology MEDI 604M Foundation for Advanced Education 2/5-5/25/79 2
in the Sciences, Inc., National
Institutes of Ilealth, Bethesda, MD

79-4 Recent Developments in Applied llealth Physics Society 3-4 Feb 79 3
. Ilealth Physics Richland, WA

79-5 Short Course on Radiation The University of Michigan 1-12 May 78 3
Protection Ann Arbor, MI

79-6 Microwaves Laser & Ultraviolet Mass. Institute of Technology 1978-79 9
Biophysical & Biological Basic Cambridge, MA Presentations
Applications & llazards in Medicine
and Industry

79-7 Ionizing & Nonionizing Radiation llealth Physics Society 2-6 Jul 79 10
in Medicine Theory - Pract ice - Bethesda, MD
Prot ection (Suimne r Presentation)

79-8 Application of Optical In s t rume n- SPIE (BRil So-sponsor) 25-27 Mar 79 In review
tation in Medicine Vll Bellingham, WA

79-9 Neutrons for Elect ron Medical NBS, BRif 9-10 Apr 79 In review
AcceIerators
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* Approval is restricted to individual named on application only.



1;o.tes on Applicztion for Cowtse Apptovat fa1
CredLt Towstds ASHP Continuing Certification

1. C ganizztion c.1 rus tltation sponsoring and!ot oaganLzing utis Ltaixing.

2. Add.tess oj t|4e above ins tiiutier.

3. Individu1L knowledgeable in ute de tails of Ble makeup of Btis educa-
tica (4..e., .t|tc atfamation asked fo.1 on thLs fotn) and teko can be con-
iaeted Jo.t ja,tihet.infcraaticn.

4. Fait title, including subtitles.

5. Starting and ending dates. Repetitions over a tco (2) year time
span may be specifLed.

6. Individual (s) presenting B1e staining. T|te resume .should emphasize
ItLs cualificatioas .to presatt thLs course a,s well as any reievant health
physies background. The inattucto.t's involvematt in the design and pte-
paration of . tite course s|tould also be detailed.

7. Total tbne (hrs) and time presenttation sciteme (c.g., 8 hrs. per day,
3 hours pet da.y) . Idattify .sepatately Bte number of hours af Laboratory
or field exercises and outside ptepar.ation expeeted to be performed by
.the studatt.

8. As detalled as possible taint emphasis on relevanee to health physics.
As a minimum include major . subject areas and the relative portion of
.t|te course or staining devoted .to each area.

9. Also idettify areas of requited . supplemental reading.

10. Bot |: tcith regard .to attty to the course and with regard .to . tite sta-
dent background assumed in tite design of die course. Specificaily, is
nie course designed for experienced heattit physielsts?

11. Show |10to thi.s course relates to he1Lih physics if it is not obvious
based on ilte course descrtption or how it 45 of par.4Leafat value to ihis
applicant chere specific apptovai LS oeing requerted.

12. Please indicate if a. personalized certific=te or some outer notice
of course completion o.1 Level of pstformance shall be given .to ute st.u-
dent or attendees. T| tis is sttongly encouraged as means of assisting
the ASHP in its continuing certification review ptocess.

13. By >:eptesentative of organization identified in 1 if reques.t is
outet than from an individual C.H.P.

1. . ThLs is .the individu1t to tdtom the apptoval teiLL be satt unicss
othe: cise indicried. Please indicate .the .teason for .subetitting utis
application.

13. Pfcase allow at least six (6) (Jechs fo.i ASHP-CEP .ievicw.
Send application to: Lester A. Slaback, Jr.

An.ed Forces Radiobiology Research Institute
id!!C - Building 42

Dethesda , :1D 20014

) hNq ,



For Official Use
APPLICATICH FOR ASHP-CEP COURSE APPROL/AL Appl. 11o.

Date Rec'd

7 Its tiiatioa

2. Adclies s :

3. Patson Resport.sible: Phone ( )

4. Cowtse Title: 5. Cour.se Date:

6. Insttucior (s ] (Attacit .tesame (s ) ) .

7. Cou.tse dar.1 tics 1 (Leetu.te and tab th:e), schedale and out. side prep reqahenents:

8. Course description or outline:

9. Tex.ts/Suppt. Info:

10. P.1etequistites :

11. Relation.sitip to HecLt|t P|tysics

12. Cettificate of course completion to be ax11ded: Yes No (ChcLe)

17. feX6 fica.doii:~ ThZs 4T 2n accEtiiE 2cIcIiiitZois Ff 4 Tie. aFoFe namicFcFaIsE
or ptog. tan.

Sigezture
Name
Title

IT.~ Requestor:

Name Phone ( )

Add.tes s

Parpose: For app.toval for only my atte>1 dance
For inchtsion wLth publicLty for titLs ZAadning
Other specify:

15. Date by idtich apptoval ts requ. ired
r..,

d .-



- ,

AMERICAN BOARD OF HEAI TH PHYSICS
Application for Rene. sal of Certi fication

INSTRUCTIONS Ar91ication for:
1. Type or print in block c:gitals. Init.ial Renewn1
2. Sulrait only one copy. Later (speciP/ 2nd, 3rd)
3. If space is inadequate for any anFxer, Emeritus Status

use extra sheet of parer and nu-bar
iter.s to corresp]nd with itcns as listed.

Date
of

1. Name 2. Birth

(last) (first) (middle)
3. Home Address

4. Business Adiress

5. Send mail to: home adriress O Home Telephone Number

business address O (incl. area code)
Bus. Telephone Number

G. Year of original certification by AEHP

' ' . AEHP/CEP-approved continuing education courses attended during current renew 31 period.

Course hhere Dates CEP Approval Cont. Ed.
Soonsor Title Offered From To Certificate No. Credits

3.

b.

c.

d.

c.

8. Other AEHP-approved continuing education activities during current renewal period.

Dates Cont. ET.
Description of Activity hhere Offered From To Credits

3-
- - .

b.

C.

d.

e.

Note: Da not submit application until a minimum of 16 continuing education credits
have been earned within your current renewal period.

} I4 }DD-
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9. Aca dmir- tw.:rms At ta ined -

Years of
Institution itior '!irne Full At. tend. Dvm Year

a.

b.

c.

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

Dates
Institution Title of Course Lench of Course Prtu 'Ib

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 ceployer in itctn 12.

Cat e A ue),ed 13 Position Name of Employer: prace of Employment: iMame and Tit!e of immediate
Supervisor:

E mact Tetle of present Position

Oescription of work. Include major respontbility and specit.c fields

Percent of time in health physics work

- - - . . - _

e

\ Gs
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12. Previous p3sitions held since you were certified or since last renewal. Start
'rith mst recent >'cition ar.d work bach E mhasi'e thasa p >rtions of work that
are health physics or closely related. Dnployer may or may not be same as in
iten 11.

*
_

'Oa:e of Employnient. Narre of Emp!over. Place of Emptovment:

F rom: To:

E = ac t title of oos, tion:

Ov:rrstion of work nclude rma,or responsibdity ard teecif.c f e'ds

Percent of time in health physics work .

~Date of Employment: rJame of Ernployer: Place of Employment:

From: To:

E n act title of pos.t.on:

Cescr.ption cf work. Inctvde major re ponsib.l.ty and specific fields

Percent of time in health physics work .

, . -

k' -

d
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13. Describe any other p.mfessional health physics activitias, such as consulting,
in which you have engaga in the ps t five years, oc since your last renewal.

-

14. Current Professional and Technical Society >!e.bership:

Name of Omanization Year Joined Type of liembership Office Held

15. Special Achievements:

a. Citations or other awards:

b. Coranittee Activities (ptst five years or since last renewal):

- . . ,

.
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1G. Corrunication (within past five years or since last renewal);

a. Books and journal articles published

b. Technical pare-s read at meetings

c. Technical reports, mmoranda or similar doctmants (include a small
but representative sag le if possible).

d. Other speeches and lectures related to health physics

rc . . . -

A
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17 Cate= ries of Gepetonce

Select the categories in th' list below in unich you ful you are competent
at this t ire to funct ic.) as a Certified Health Physicist. Rank these in the
order of your proficiency (t for your first choice, 2 for your second, etc. ).

Industrial Radiographic Installations Nuclear Power Reactors
Wdical Padiwraphic and F1tnroscopic Inst:tilations Nuclear Fuel Cycle Facilities
Radiotherapy Instal 1ations Acce1 era tors
Raalonuclide Laboratories Radiological Engineering
Envior . ental Monitoring Regulator /' Pro w ns
Other (sWcify) Other (specify)

18. Professional References: name and address of at least two persons other than
your supervisor who are qualified to evaluate pur health physics competence.
If possible, at least one reference should be a Certified Health Physicist;
do not use a Board or Panel neber as a reference. References will be consulted
only in exceptional cases where the Board needs additional information.

I certify that the statenents above (including any attachments I have submitted
hereto) are, to the best of my kno'vled:;e, accurate, and I understand that any
falsification of infotration in this application will be cause for rejection
of the application or withdraunl of a certification already made.

Signature (in ink)

19. Statemnt Concerning Pmfessional Responsibilities of Certified Health Physicists

In order to maintain his technical competence, the Certified Health
Physicist has a cccriitment to re= tin active in the field of health physics
and acquainted with the scientific, technical and regulator'/ develognents
in his field.

In order to upMld the professional integrity of health physics implied
in this certification, his relations with others, including clients, colleagues,
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 hirself as an authority only in tMee
areas in v.hich he has extensive experience and in which he is considered expert
by his poers.

By my si;; nature, I verify that I am fulfilling the Professional
Responsibilities of a Certified Health Physicist. }LU

Date: Signature (in ink):

Note: This a::alication is not ecrnlete unless you have signed your name twice
evS and have included a chel: for the rencral of certification, mlde
n' - to the A .erican Board of Health Physics, in the a:munt of S20.00.

Send to C. J. Ro!'erts, EIS-Bldg 10, Argonne Natl. Lab., Argonne, IL 60439
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LUIDELINES FCR TrE
.RRICAN BED OF EALTii PHYSICS
Cd'.TINUI:a CE1TIFICATIO'. PROGPWI

1. Renewal Period

In the five-vear period beginning cn January 1,197~, and during each fcur-year
period thereafter , each Certified Health Physicist shall renew his* certifica-
tion. Individuals certified after January 1, 1977, shall renew their certifica-
tion within each four-year period starting on January 1 in the year after
certification is awarded.

Explanatorv Note: Present Certified Health Physicists would be required to
renew their certificatica before January 1,1982. The next renewal deadline
would be January 1, 1936. For example, an individual may choose to have his
certification renewed in 1973 and he may wait until 1985 before the next renewal.

II. Extension of Renewal Period

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

Explanatory Note: This flexibility is provided to allcw the Board to grant
extensicns when necessary. These cases should be infrequent.

III. Reauirements for Centinuing Certification

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

a. Subcdssion of an Application for Renewal of Certification.

b. Attendance at AEHP-approved continuing educatien courses, or other
approved activities.

c. Submissica of additional information to describe and verify his continuing
,

professional responsibilities and activities if requested by the Board.

Explanatory Notes:

a. The Applicatien for Renewal of Certification 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 applicaticn for certificatien. The application will also include
a reaffirmation that the individual is fulfilling the Professional
Responsibilities of a Certified Health Physicist.

-- -

tnrougneut this document the conventional masculine pronoun is used when collective*

merbers of both sexes are referred to: thus, his = his/her.

c S (; -, 2
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IV. Classification of Certified Health Physicists

There shall be three classes of Certified Health Physicists:

Certified Health Physicist: h is class shall censist of all diplomates who, in
the ju.igment of the Suard, meet the requiremnts for recertification. Tnese
individuals shall be included in published listings of Certified Health
Physicists.

Certified Health Physicist - Emeritus: Eis class shall include Certified
Health Physicists who have retired from active professional practice. These
individuals shall be included in published listings of Certified Health
Physicists with the Emeritus desis; nation.

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

individuals who, in the judgment of the Board, do not meet the requirements
for continuing certification. Rese 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 years including the year in
which application is made.

Explanatorv Notes-

He Emeritus status will be awarded, upen request, to Certified Healtha.
Physicists who retire from active participation in professional
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.
He most compelling reason is that legal action may be initiated to
prevent revocation of certification. Althcu;;h the Board is confident
that its judg .ent would be upheld, the Board prefers to use its limited
resources to further the certification program rather than expend them
in legal procedures.

V. Renewal Fee

Re renewal fee shall be $20.

Exulanatory 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 continuin;; education courses may charge a registration
fee for the courses. He Board will encourage these organizations to establish
the registration fees at a reasonable level. Preferably, these fees should
only reirburse 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
-ade by the Board that affects their ~rtification status.

j 4 ')C ,



American Board Of Health Physics
CONT %U!NG EDUCATICN PANEL

Ceneral mlicies and procedures.

A. In order to qualify for credit toward meeting the continuing education
requirements of the American Ibard of Health Physics (ABHP) all courses and
other activities must be approved by the Continuing Education Panel (CEP).
Applicaticn for approval may be made directly to the Chairman of the CEP by the
course sponsor or a participating Certified Health Physicist (CHP). Appli-

can be made 5y the Panel and anncuriced before the'gh in advance that a uccision
cants are urged to submit their reauests far enou

ccurse 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.1
Applications must be in the form specified by the Panel and be complete in
all respects.

B. In the context of this cbcument, a " continuing education course" is
a program that is fomally organized, is offered within a specific time
period, covers preselected topics and is given by specified individuals. Only
that portion of a pitgram which relates rather directly to health physics
and contrib ites to the technical competence of the CHp will be approved.
Related subjects are those that are ased directly in health pnysics but are
not usually lesignated as health physics courses. Exa::ples of these might be
statistics, meteorology as applied to environmental dose assessmnt, reactor
ccolant chemistr'/ and radiation genetics. The Panel will evaluate each course
on the basis of content, instructors' qualifications, degree of student involve-
ment and schedule. After weighting these factors according to an established
for ala, it will assign each course a nt=ber of continuing educations credits
which may be less than the nteber of contact hours.

C. 'Ihe following activities have been reviered by the CEP and approved
for continuing education credit withcut specific application by individual
CHP's. These approvals are exclusive of an'; additional education credits that
might be earned by attending specific events at these meatings.

(1) Attendance and participation at the annual Health Physics Society
meeting shall receive one contjnuing education credit per day with a lirit of
threa (3) cradits per meeting.~

(2) Attendance and participation at the FPS Midyear 'Ibpical Srposit=
shall receive one continuing education credit mr day with a limit of three (3)
credits per meeting.2

D. Course sponsors or organizers are strongly encouraced to provide
certificates of attendance or other foms of recognition to the attenciees.

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _ _ . .

1
As an exception, applications for approval of continuing education activities
concluded any time duri,a 1977 will be accepted throu h .\pril 1. 197S.

The AEHP will accept a maximun of 8 CEC's acquired thrcugh attendance at these
wr ing ; toward the rquired total of 16 credits.

-p
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American Board <Of Eea% Aysics

Memo to: Certified Health Physicists

From: C. J. Roberts, Vice Chairman, ASHP

Subject: Continuing Certification Progra

This is a status report on the Continuing Certification (or recertification)
Program of the A=erican 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 meeting
in 1975 and invitations * to all CHP's for cot =ents 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 certification program.
These guidelines, f ormally adopted by the A=erican Board of Health Physics
at its =eeting on June 27, 1976, are enclosed (see Attachment I).

At its San Francisco meeting last June, the Board also appointed the
Continuing Education Panel called for by the guidelines. The panel is chaired
by Roger J. Cloutier (see Attachment 11 for complete membership list). The
responsibilities of the Panel include establishing standards for approval of
courses to meet ASHP continuing education requirements.

Although the Panel is not ready to publish a general set of standards for
use by potential sponsors in organizing acceptable courses, it is in the
process of approving certain refresher courses to be given at the 22nd Annual
HPS =eeting in Atlanta, July 3-8, 1977. As soon as these arrangements are
ec=pleted the details will be announced in the HPS Newsletter, and in the
program for the Atlanta meeting. As many as 6 hours of lecture may be approved
for credit. Since the refresher courses have been scheduled in pairs, anyone

at the Atlanta meeting will be able to attend up to three hours of approved
lectures. A total of 16 contact hours of lectures and demonstrations in
advanced health physics topics is required during each renewal period, including
the initial one which ends on December 31, 1981.

The Board expects to publish general standards for approval of continuing
education courses soon after the Annual HPS =eeting. Applications for renewal
of certification also will be available at that time, although it will not be

possible for CHP's to apply until they have accumulated the required credits
for attendance of approved courses.

Please let me know if you have questions or co cents concerning the continuing
certification program.

C. J. Roberts Phone:
CEA-15 312-739-7711
Argonne National Laboratory Ext. 2211

*From 'd. C. Reinig, Chairman of the A3HP at that time, dated October 10, 1975,
and March 15, 1976.
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AMERICAN 30ARD OF HEALTH PHYSICS
CONTINUING CERTIFICATION PROGRAM

I. 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 certification within each four-year period starting on January 1 in
the year after certification is awarded.

Exclanatorv 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 cecertified in 1977 and he cay wait until 1985 before the next
renewal.

II. Extension of Renewal Period

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

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

III. Reauirements for Continuint Certification

To renew his certification a diplomate shall re=ain active in the profession
of health physics and keep abreast of new developments 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 Certification.

b. Attendance at AEEP-approved continuing education courses,

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

Explanatorv Notes:

a. The Application for Renewal of Certification will provide the Board with
inf o rmation about the diplomate's professional activities during the
past four yeare. The fcrm will be similar to the original application
for certification. The application will also include a reaffirmation
that the individual is fulfilling the Professional Responsibilities of
a Certified Health Physicist.

b. The continuing education require =ent will be cet by attending professional-
level courses approved by the ASHP. During the renewal period, each
diplomate shall attend a course or courses providing a total of at least

16 contact hours of lectures and demonstratiens on advanced health
physics topicss No course examinations will be required. Courses =ay be

i'o,

{< <



. .

~

.

-2-

sponsored by any organization. Each course must be approved by the
ABET prior to attendance. Approval may be requested by sponsors of
courses or by individual Certified Health Physicists. The Board will
establish a Panel on Continuing Education to arrange and accredit courses.
Lecturers at an ABEP-approved course will receive appropriate credit
depending on the extent of their participation. Whenever practical, the
A3HP will announce the approved courses in advance through selected
publications; however, the sponsoring organization will have the primary
responsibility for course announcements.

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

IV. Classification 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 judgcent of the Board, teet the requirements for recertification. These
individuals shall be included in published listings of Certified Health Physicists.

Certified Health Physicist - Emeritus- This class shall include Certified Health

Physicists who have retired from full-time professional activity. These individ-
uals shall be included in publisbed listings of Certified Health Physicists with
the Emeritus designation.

Certified Health Physicist - Inactive: This class shall consist of all individ-
uals who, in the judgment of the 3 card, do not meet the requirements for con-
tinuing certification. 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.

Exclanatorv Notes:

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

b. The Inactive status will, in cost 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
=ost compelling reason is that legal action may be initiated to prevent
revocation of certification. Although the Board is confident that its
judgment would be upheld, the Board prefers to use its limited resources to
further the certification program rather than expend them in legal pro-
cedures.
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V. Renewal Fee

The renewal fee shall be $20.

Explanatorv 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 encourage these 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
=ade 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 T. Jordan Powell
815 22nd Avenue, NW Mail Code L-518
New Brighton, MN 55112 Lawrence Livermore Laboratory
(612)373-8080 Livermore, CA 94550

(415)447-1100 X 3822
Term Expires 1978 FTS: 457-2822

Roger J. Cloutier Jean S t. Ge rmain
Oak Ridge Associated Universities Department of Medical Physics
P. O. Box 117 Memorial Sloan-Kettering Cancer Center
Oak Ridge, TN 37830 1275 York Avenue
(615)483-8411 X 263 New York, NY 10021
FTS: 850-4642 (21i')794-7390

Term Expires 1979

Frazier Bronson Francis J. Haughey
2647 North Prindle Radiation Science
Arlington Heights, IL 60006 Busch Campus
(312)266-8566 (work) Rutgers University
(312)259-7076 (home) New Brunswick, NJ 08903

(201)932-2531 cg 2582
Term Expires 1980

Robert L. Junkins Lester A. Slaback, Jr.
Radiation Management Corporation Armed Forces Radiobiology Research Institute
Suite 400, Science Center 31dg. 12 Defense Nuclear Agency
3508 Market Street Bethesda, MD 20014
Philadelphia, PA 19104 (202)295-1285
(215)243-2964
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American Boarci Of Hea't:1 P:1ysics

March 1978

Dear Colleague:

Enclosed for your information is material concerning the Continuing
Certification Program. The following information is enclosed:

(1) General Policies and Procedures

(2) Guidelines for the A3HP Continuing 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 courses and
related activities should be directed to:

Lester Slaback
AFRRI NNMC
Bethesda, Maryland 20014

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

Carlyle J. Roberts
Division of Environmental Impact Studies
Building 10
Argonne National Laboratory
Argonne, Illinois 60439

In addition, information dealing with courses and supporting documenta-
tion submitted to L. Slaback should be suttarized in concise language
not to exceed 5 pages. If more than 5 pages are required, then the
individual and/or organization should provide 8 additional copies.

A formal newsletter su==arizing the previous year's activities will

be transmitted in _+ril.

Thank you for your continued support of ASHP activities.

f/CS
Michael S. Terpilak
Secretary-Treasurer

*'E,
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FINAL ACTION OF THE BOARD*
t
i

'

'
'

The f rat at:.:n cf r e Brard as tas+d On its eva: cat.cn of tre *

a::' car:- !:'aj pr %s anal re:Ord. e , h.3 trair9ng and ex-
*

pe" e*ce, !Pe ach eserenta he has ct!3 ned in hea.*h phys.c3
'. a c re'ated f.e es. t :e rr.aSr.ty Of h.3 ;u ;ement, the eth. cal e

,'r3 gre cf h-s pec'ess.cnal c:nd* c! as nd.0ated by his 4 ~.

' 'alacc.a es Ord peers, and c|:en the results cf cralintereews -
a

T[ T
k

'as wel as t.9e wr. tan eaa.wna:.cn. Anyone reetng the.

i et cat.on ard encer.ence reau remer !s and who is practicing .\-

,

[ reuh ;hncs in a c:,mpetent and e:5 cal manner is s*reng!y k \
''

,
o ,.

[ tr;9d ta apply t3 t"e Scard f r adm.ss.cn to t".e wri'*en y,
' s

.ief
'* '

',te rat:n /4:h: ugh snsf a:!:ty perfor: ance on tne wr.tien * *

} e < - na::n e, a necessary but not suf'::ent requ.rement, per- 6%[,
t

h
} sens who are acma!N to a.md who perform we;l on the " 9, '8

..* '' ear rat:n uscally re : eve cert f.caton by the Board. g. g
.9/ tt y s

REVOCATION OF CERTIFICATE i ' V s-

CertJ. cates rnay te revcked for i:Sens cens dared by tr.e k /ihEcud to be in violabon of the statement "Pr: fess;0nal Z t
'

" ^
Res:ons ;.i.! es of Cert.fm! Hea; h Phys. cists." Any pers:n

.,

Sr <,hcri s.ch act on is center" pia'ed sha's have the rr7a cf 3 .* N
ac *arance be' ore the Scard, h(, ':

'

.

CH ANGE IN REQUIRET.1ENT

Currect re:;u:rcmants, procedures, and fees of the
Amen:an 8:3rd of Hsat:5 f'hysics are descr:ted in this
tre:Nure. These are s.t.ect ta charge without net.ce,
however, charges wd be put! she before the r effectve date
wherever Oract cal No charges wM te retrcact.se.

CORRESPONDENCE

A,i cer escenden:e to the Ar encan Board of Hea!!h Phys;cs
$".Ou:d be sent to:
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AMERICAN BOARD OF HEALTH PHYSICS APPLICATION AND FEE
H! STORY

AppLcat on f or exam.naton must be made on t9e prescr. bed
form wh.:h is ava lable from the Chur an App!ca' ions shouldSn:r v a"er .!s c*;39 !a''on. tne Hea'in Physics Socsef
M Ped wdh the Chatrnan a:least two months before tne date

es:2we: a Cemenee to sta:f tne r.eed for cert.f.caton of of tne exarmnaton. Cer0 fica! cn fees are as fo!'ows. ..
rsea'm p,fs.; s:s a-3 to deve|cp phns for certacabcn if tNs
a;;eaec to te des ra::e Af:er an c. tens.se study. the Corn-
r-a ce recommence: a' an Armerhan Board of Hea;th Certification Step Fee *

Prys.:s te estayshed to develop standards and procedures' A pbcat.cn to take Pa11of
to exam ne cand =2:es, and to issue wr."en ;rcof cf cer-

wn!'en exam:naSon
.

$75.f. .at on to ind.vd;a3 who ha,e sawed tne reau'renents
es 2ssned by me Board The B:ard cf Directors of the

6 *a b b'e P W ofSo em, de:-ced t,3t these recommenda :ons had r en! and
Comprehens:ve or Po.ver Reactor

a:03.nted a tempra */ American B:ard of Hea:th Pnys es on
S ectal y wraen erammtion only S75P&em er S.1953.

Appl.cabon to t9e Parts I and n
The temporary ABHP developed a set of mini lurn ef the wrcen Comprehenswe or

reca:rements for cert.ficaten after carefu';y review:ng the Power Reactor Sp ec.aW e ramin3 Sons
pr; fess.cnal ta:k;rcund Of 100 se'e:ted incriduals bdeved together 5150

- to te represet3Ne of these recogmzec' as competent hea!:n
phys c:sts. Tnese min rrum repu.rerments were satmded to Cnarge for oraf examinaton
tne me-tersh.p of tne Sofety for commen!. At the Society's (if required) S75
Annual Yeet ng n June 1959, tne ma'ar was d.scussed in an
coen r .eet:ng and tnere was general suoport for the pan. The Charge for cest.fecabon p'aaue $25
D:ard et D rectors cf tne Socieh/ t0 rrna:1y establ.shed the
Amen:an Board of Healm Physics by aoproeng an amend- Re-examinaton fees f asowing fadure of the evam are
r ent to tne By-Laws of tne Co:ietf on C:t:ber 23.1953.. the same as onginal apd.caton fee schedule above.

*E % m yyt.1979.
Tne ASHP was necrocrated in tv e Sta's of New York on

De:e-:er 1950. Procs.cn was made for crganizat ons o'her
tra, tne Head Pnys::s Society to be represented Cn th* EXAMINATIONS
B:ar1

Exam.r'ations are usua9y given once a year - at the t:me cf
The American B;ard cf Health Phys.cs has seven members. the Annual U= ting of the Hea'th Pnysecs Socie'y. They are

FLe are Oponsored by he Health Phys'es Socie'y. one by the condu:ted at the locat:on of the Society's meet.ng and may
American Assoc.a:icn of Pnys cista in Madone, and one by also be given at other se:ected locat'ons if dernar'cf warrants.
tne Amen an Put!.c Heaf th Assoc.ation. Each mernter serves
a fae-year terrn Permits are required for ent yinto the examination room. 76

reference matenalr ay be br u;;5!mt'o the roorn.

An Examination Panel consisting of Cert!fted Health ~
Physcs!s appointed by the Board prepares, administers, and

RE-EXAMINATIONS; aces tne wnnen cetfica;en examination undar the gu. dan-
ce and approwa| of tne 8eard.

A cand'cate who f a.is his f.rst examination miey be admitted
to a second examertabon af ter cne year. A candida*e who fails

. . h Sootenter 1978. aft?r consideraten for over three to a::er for re-exam:nat on withn two years mus Oubmit a
yea's. De ASHD cecced to o"er a Speciah Cert.f. cat on in new apd. at.on.f

P .ver Reactor bea: n Physics n ad:.b0n to the Comprenen-
57e CerMcat:On. Tne Board a pc.n!ed a Power SpeciaW Aft 2r a second f ahre. a new appfication rnusf be fbd The
EsaT naS:n Panel to prepare, adm'nister and grace the Pr'wer cand.da'e must s'so submit evdence of substant al add tonal
Pn !a" SpeciaW ExaT n:ston under the gu' dance and ap- study bafore be:ng a!;ov.ed to tAe the exa.r nat.on for a third
pr .a:cf t e Boart time

.

D D

oo -

I -

A,

d_J a ~

..
,v g -) |.

,

9'yv



.

*
. ,

I

f I

_

EARLY ADMISSION PURPOSES OF THE BO ARD
_

TO WRITTEN EX ATAIN ATION Fest To e|esate the standards and af.ance the profess.

Apo: :ns a'e eerm.tted to ta<e Pa-t I of :ne wntien ion o' hea:th physecs by encouragmg its study and

erar an:, * maj *uve fuNed t9e aca:emic reawrements emprovegits p a:tce.
tv 19e ?.*3 cerse .n R2:aton Ove*y or a c'oseiy re!ated field,
ra e re e, d a 23:ne: ors Depee o Radaton Safe'y and Second. To enecara;e and insist on me h.ghest standards cf ,

ha<e cn= ,er c' Ora:!.ca! (prcfess.cnal levey emacrience, or prof es.:ponal e!ntcs and integn'y in the pract ce of

r1.e a p e'2' Bachelor's Degree and two years of hea!!n physes.

pro'encei eum eve at the t:rne of the examinadon. Ap-
:5ea,:s m.s* r e+t a. tne re:wrements uted in tne precedmg Th rd To ceterrwe the competence of the specialists ;n

se:LC, DC: e te n; adm.!'ed to Part it heath phpcs and to arrange, control, and conduct
.

investgatons and e omin2t.cns to test tne quabf;ca-
T.* e cor;;se ;? +3rfy att:ss.on 13 Part I cf tre exam:naton is tons oi vcluntary candda'.as f or certf. cates to be

, t.90 !:'d (1) ta aba me recent g'acuate an opportunity to issued Dy the Bord.
censnstra's ccm:etence in the fundamentals of health
;hy$ 0 3 3! Mg 09; qq ng Cf h $ C3fgg7, a9j (2) {Q enCQUrggg Fourth. To gr nt and issue cert.ftcates in the fie:d of heattaa

you ;er heali;"jstcists to p'oceed toward certa at'on. Ap- physics to voluntary appbcanta and to rr.aintain an

ph:39:s wro su :essfuily complete this step in the reg:stry cf ho!ders of such cert:f: cates,
ecm necq ; ::eue w.3 be required to take cnly Part 11 of
t e we.m, eum n3.on when they a: ply tater for reguar cer. fAEANING OF CERTIFICATION

,
tfcaten

The cert.f.cate ind cates that its hcfder has corn; feted cer.

I'^ "#*'"#5 '*'"O#*' * '* * "'''#*''*"C* *h0^
SPECf ALTY CERTIFICATION !N POWER the Board consders to const'u!e an adequate f:undaton its

REACTOR HEALTH PHYSICS heann phys;Cs and has passed en e.odna'.on designad to

A d p'o a:, men comprehensive cert.? ca' yon can ap;Iy for
test h:s competence in this field.

Poer Rea: tor Soe:iaPy Cert:f.:ation widffxamirat;on if that
tnat Oerson meets me fcaowing a0dicnal axper!ence reaude- It should tse recognized that the certicate awarded by the
men s Board is not a t eense and therefore, does not confer a legal

a W'n a t9e past six years of the date of the app'ca. qua|acaton to practce bea:th physics.
t n me 1:'omate has spent at least twa years in a
posten v.5:n nas as a responsoity a major porton of PROFESSIONAL RESPONSISILITIES
t,e te2'm phys.cs pregram for an operat.ng nu:! ear OF CERTIFIED HEALTH PHYSICISTS
po.ver piant

b. Tre c ;iomate is presently spend ng at least 50% of his in achieving certfication, the Cert.fied Hea|th Physicist

t.me in g:.v e' p ant reactor healtn physics. recognizes and assumes the responsibiitties due the
profession of hef.h physics.

(in quest 0nable cases, the Bord may GNe the candidate
the c;ta, o' tavng Part 11 of the spec:3!!f exam er an To ma nta>n his technical competence. the CertJied HeaPh
oral ena n f:r the purpose of eva:catng tne canddate's Phys;cist has a ccmrn.iment to remain active in the field of
know'ec;e of power reactor healin phys.cs ) health physcs and is acquainted with the sc:enthc. technical

and regutatony deveicpments in his field.l' a d p omate with ComprehensNe Certfication does not
rreet 19e atove aditional exper:ence recu rements, but does

To uphold the professionalintegn*y of healin physics implied
has e at least t, tee years of professional expanence in applied

. in this certfcation, the rel3!:Ons of the Cert;f.ad He9tn
rad at n pr *ect::n work with nu:! ear f20&tes deshng witn

Physicist vcm ether indnnduata and groups inefuang chents,
.

rad 0: ; c31 pr:Tems s.mlar to th0se encountered in nuclear
c e3 pes, gomme ag n es, aM N Wal pd c

-
poaer stat Ors 19e canidate may app'y to take Part 11 of the

sh3Il always te basM upoq and rerect tne hghest s'.andarcs
Power Re::to- S;eciaay Cer% cation Exrn.naton.

of prof ess Onal e!N:s and integrity.

A d ;.Omate w m Power Reactor Spet.aty Certacation can
a::V to ta e Pa-t li of the comprehensive cer!.f;caton The Cert fed Hea:m Physicist sha:t represent h:mseff as an

f n tnose areas in whch he is considered expertieumr3 ton and c5tain C;mprehensme Cert.f. cat on upon authonty 071
successfJ co ;! sten of the exam:naton.

-

by b;s peers.

_

D**0 -

,

| bO
i n~ - _

D g

b. _ao . s

- is

, ) I

i
+



h .

*.

.

I
'
i

i _

t
* CONTINUING CERTIFICAIION An epscant rnay not claim profes:.6nal experience fx an

adsances deyee and work exper;ence for the sarne

h ha y 19 7 7, a Cent.nu n;; Ce't.nca:m proya n was genod. For examp!e, .f an appLccst attends night hni
m aw ty :30 Ame%:an 0:ard of Heft *i Pnyscs in an ef' ort for four yeus and earns an MS degree, and dunn2 inEr
to e xre " s? Ce':J.e : He2:n PhysicYs ue fuWang tne:r same penod he is emp'oyed as a heal:h phys:c:st. he r .ay
r c'e 33c a: re s::3ns :: 1 Se 5 and to encourage centeved Cla'm four years prof ess.onal expenence, but not c!a.m an

Or Ass os a: des e'co nert To rema'n on tne i st of a:!.ve Cer. adit onal year of expenence for his MS.

'' u Hea n Fhj3 cst 3. inividua's must be re certled every
f: r years The reurements for cont.nued cert.f,cadon are. For Fower Re.ictor Specia y Ce't.ficat.on, at least 3 years
!t) 3 b e ergand subitart.a'iy and currentiy in profess.onal of tne professonal exper.ence(nost be in applied rac.a!.on
hela phys.cs ra:!:ce. and. (2) to hue eamed dunng tNe

protect;on work with nuclear lacL!.es deal.ng with* fugear per.od a: leas: 16 Cont;nu;ng Educaton Crects by
reddogrcal problems sir,.lar to tnose encountered in

Ort spr.:n in 4 3HP a; proved courses, r9eettn;s and o!ner nuclear power stat 6cns, preferab;9 in an actual nu ! ear
a:: ces. The B3ard estabLshed a Contnu.n2 Educat.on power Mon.
Pc.0 wn ch reviews courses u) atanced teaith phys.cs and
re:ated sue;ects that are submitted to it by the course
cr;a,:zers, and determines the number of Cent:nuing

3. PROFESS:ONAL - Each aps. cant must be engaged in :heEdu:aten Credi:s to be a.varded to part c pants. g.

_ t.on of his t.me. Reference sta'ements are reqdred t'orn
the app!! cant's superviser (:t appropnate) and from at | east

GENER AL REQUIREMENTS r.so o:ner ino.vidus:s who are profess;ona::y quai.f.ed ta
eva! cabs the apphcan!'s abuy in healin phys.cs. !! d

Peyrements f;r cand dates for cer*Acahon are as fcMows: recoTrrerded (but not requiredj 193!at least one referen.
ce be a heaf h physic;st stready cert.fied by ine ABHP,

1. ACADEWC The appLcant must have a Bacheier3 De-
gree in phy3ical setence or in a b:ologeal science w.:h a
rmnor in phys. cal science. In excephonal cases. persons 4. WRIT'EN REPORT The Board, after examinadon of tna
who have demens: ated adequate kn0wledge cf hea|th apo!icat:On for cerbhcation. reay request repor*s on
;5ysics. but who are deficient in these academic rad.abon protect.on eva'ua! cns made personally by cr un-
recu. ret.ents r ay. at the d scret:on of tne Board be per. der tne superes.on cf the app!; cant. Each apphcanimust
rn.*:ed to subst!ute exper:ence for academic requ.re<*ents. be capab!e of rnaMng a sa'sfactcry evaluation on several

insta'tations or cperations invcivmg poss.ble rad;aton
-

hazarcs cf which those I;sted below are examples:
2. EXPERIENCE - An app: cant r ust have st least 6 years

of fufMme e:uaa'ent prcfess.onal emperience in hea;:h
physi:5. At least 3 years of !Ne experience must hne a. Rad.ograpn:c iristaiat.cn - in dustnat or m ed. cal

been in apded radia::on protecton work. Add.tional b. Fluoroscopc instatiabon

educaten may be substSJted f 0r up to a mixamurn of 2 h c. Therapy inswtatico
years of experience as foGows: d. Rad'onuct.de laboratory

- e. A r and water sampbng and envirenen+ntal surwy
f. Nuclear fuel process.ng p: ant
g. Nuc!aar reactor

Years Equivafent h. Major decontamination op-rat.cn
I of study credit for L Partrc!e accelerater

Type of Study or degree experience'

. General . re!:ted to HD 1 Fe
S. EXAM!N ATION - Wri* ten exam nat'ons wi:1 be manda*. cry;Genera: re'ated t0 HP 2 or MS 1

oral exarn. natrons w;1 be at the d scretien of tne 9:ard.General - related to H3 Pn D. 2 i
The wr.iten exarn naSon has 2 parts: Part I determrres the
competence of the appi:0 ant :n fundamental asp + cts ofPe3 :n Phys cs 2 of MS I d's
heann pnysics and Part !! determ;nes his competence inh ea':n Pny:ics Ph.D. or S O. 24,

| ract::a! heat:5 physics topics. The exam: nation r ust be
| taken wthin 2 years of noticaSen of cf.g bCy. or a new
i appl. cat.ca r .ust be suberutted.
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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 should 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 study
references in Section 7 will help guide you to some of the pertinent infor-
ma tion . Joining either a formal or informal study group (particularly those
that continue over a period of month 4 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 Board warns against approaching the exam in a casual
fa s hion . We find that most unsuccessful candidates did not prepare ade-
quately. In contrest, the successful candidates have usually planned and
followed a comprehensive study program.

Because candidates credentials are reviewed carefully, the
Board feels that all applicants declared eligible to take 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 good performance on the exami-
nation, the Board wishes you success in achieving certification.

\Oq,x-
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Section 2

Content 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 is 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
hour. are allowed to answer Part I (given in the morning of the examina-
ti .A day) . Not all of the questions in Part I are replaced each year. As3

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 I questions.

Part II is an essay type exam which is made up of sixteen
que stions . The candidate may select any seven of the questions to answer,
and has four hours in which to complete Part II (given in the afternoon of the
examination day) . Part II contains four general questions which cover top'.cs
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

Under each s- us uea, one of the two questions is specific
to the specialt'f area to anc- 3 rcialist to demonstrate his experience
and ability; while the other 1estior + t kept more general so a person without
detailed experience in that specialty, be? yiho has studied in the specialty,
should be able to answer it.

-2-
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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 solution of numerical problems are
provided . Logarithm and exponential tables are also made available to
examinee s . Standard slide rules and non-programable calculators may be
used during the exam, but so-called " health physics" slide rules are not
permitte d .

Part II of the exam is made up of new questions each year, so
copies 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 Corp.
550 2nd Street
Idaho Falls, Idaho 83401

-3- '
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Section 3

Part I - Tcoics Covered

Part I 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

a. Sources
b. Units
c. Atomic Structure
d. Decay
e. Interaction of Radiation with Matter
f. Radiobiology

2. Measurements - 30 questions

a. Personnel Dosimetry
b. Bio-assay and Whole Body Counting
c. Instrume nts
d. Calibration
e. Measurement of Radiation
f. Statistics
g. Radiochemistry and Sample Preparation
h. Dose Estimates

3. Ooerational Health Physics - 70 questions

a. Laboratory Design
b. Shielding and Equipment Design
c. Contamination Control
d. Surieys and Inspection

e. \Vaste Processing
f. Emergency Response
g. Criticality Controls

h. Accelerator Safety
1. Reactor Health Physics
j. Environmental Sur/eillance
k. Waste Disposal
1. Hazards Analysis
m. Medical Health Physics

n. Standards, Guides and Regulations

o. Medical-Legal Aspects

s 1
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p. Data Evaluation
q. Emergency Planning
r. Public Relations
s. Procedures
t. Non-icnizing Radiation

-

M
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Section 4

Part I - Tvolcal Oue stions
Fundamentals

1. The Roentgen is equal to:

1. 1.0 Coulomb /kg.
2. 1.00 x 10-3 Coulomb /kg.
3. 5.28 x 10-3 Coulomb /kg .
4. 2. 58 x 10-4 Coulomb /kg .
5. 5.28 x 10-4 Coulomb /kg .

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

1. Metabolic breakdown of a radionuclide - containing
compound which allows its incorporation into body
tis sues .

2 Solubilizatfor of a radionuclide - containing compound
by nicans of hydration, ion exchange, or esterification
re actions .

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

4. Property of a rndionuclide - containing comoound which
results in its transfer across body membranes.

5. Translocation cf a radionuclide - containing compound
from one point to another under conditions of physio-
logical dysfunction.

3. The collection of ions produced as a result of X or gamma ray
interactions in a given small volume of air under electronic

equilibrium conditions is a measure of the:

1. Dose equivalent

2. Linear energy transfer

3. Absorbed dose
4. Specific ionization

5. Ex oosure

iat.
bi J
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4. Which one of the following statements concerning radioactive
decay is correct ?

1. Secular equilibrium exists when the decay constant of

the daughter is slightly greater than that of the parent.

2. In secular equilibrium the activity of the daughter is

inversely proportional to that of the parent.

3. 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.
5. Transient equilibrium exists if the half-life of the parent

is very much longer than that of the daughter .

5. In tissue, fast neutrons lose from 80% to 95% of their energy
in interactions with:

1. Sodium
2. Nitrogen

3. Oxygen
4. Hydrogen
5. Carbon

6. An investigator has received some Zirconium-95 (T1 = 65 days)
for use in a long-term study. He finds the Zirconium to be
contaminated with Cobalt-60 (T1 = 5.24 years) such that the

60 95 r is d.012. After the initial assay,ratio of pCi Co/ Ci Z
the activities of the two emitters will become equal in:

1. 280 days
2. 290 days
3. 340 days
4. 360 days
5. 430 days

7. The International Commission on Radiation Units and Measure-
ments has considered it necessary in radiation protection to

provide a factor that denotes the modification of the effective-

ness of a given absorbed dose by linear energy transfer. This
factor is:

1. Dose equivalent

2. Relative distribution function
3. Quality factor

4. Relative biological effectiveness

5. Distribution fac'or

D;)h i ]/ f
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Measurements
1. 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 ?

1. Calcium Sulfate
2. Calcium Fluoride (CaF2 : Mn)
3. Lithium Drifted Germanium
4. Low-Z Glass Rods
5. Lithium Fluoride (TLD-100)

2. The response time of an ionization chamber-type survey meter

used to measure an X-ray beam is not influenced by the:

1. Inertia of the meter movement
2. Range selector resistance

3. Circuit capacitance

4. RC time constant
5. Incident X-ray photon energy

3. In a satisfactory ' air-walled' ionization chamber the ioniza-

tion per cubic centimeter would be:

1. Inversely proportional to the density of the gas in the
chamber.

2. Inversely proportional to the gamms ray energy absorbed
per cubic centimeter of wall material.

3. Directly proportional to the stopping power of the walls
for elect ons .

4. Independent of the density of the gas in the chamber.
5. Independent of the volume of the chamber.

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

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

2. Bremsstrahlung produced by the negative ion sheath during
the avalanche .

3. Decrease in the density of the positive ion sheath caused

by recombination of the ion pairs.
4. Electrons released while the positive ion sheath is being

neutralized at the outer cathode wall.
5. Extraneous noise produced by the high-voltage power supply

in the circuit.

C ;G
y '; Jc
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Ooerational Health Physics

1. The half-value thickness for 1 MeV photons in lead apr cxi-

mates 1 cm. A 100- millicurie essentially massless source

of Zinc-65 (gamma-ray energy = 1.12 MeV) produces 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 2.1 ?

1. 0.02 milliroentgen / hour
2. 0.9 mil 11 roentgen / hour
3. 2 milliroentgens/ hour
4. 20 milliroentgens/ hour
5. 200 milliroentgens/ hour

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

1. 'codstuffs are analyzed because they are generally the
. ain route of radionuclide 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-

onme nt .
4. Aquatic organisms are analyzed because they concentrate

certain radionuclides and aid in the assessment of radio-
nuclide contamination.

5. Milk and milk products are analyzed because these are
generally the major avenue of intake of Strontium-90,

particularly among younger population groups .

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

1. Cryogenic distillation

2. Chelation with EDTA
3. Adsorption on activated carbon
4. Countercurrent ion exchange

5. Absorption in freon

c,a . ,
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4. The medical radiation exposure of a patient cannot be reduced
by using:

1. High KVP techniques
2. Short time, high MA techniques
3. A 3-mm aluminum filter placed in the X-ray beam
4. A high speed intensifying screen
5. A larger target to film distance

5. Photoneutron sources are generally made by surrounding a
gamme-ray emitting nuclide with:

1. Tantalum
2. Carbon
3. Beryllium
4. Aluminum
5. Iron

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

1. Enters an area such that he is likely to receive 1.25 rems
to the whole body in a quarter.

2. Performs an operation such that he may receive 18.7 5 rems
to his hands in a quader.

3 Under 18 years of age may receive any amount of radiation
regardless of how little the e,., 'r a may be .

4. Enters an area such that he is likei, . 3 receive an exposure
in excess of 10% of legal exposure values.

5. Enters an area such that he is likely to receive an
exposure in excess of 2 5% of legal exposure value s.

7. When air is sampled by being pulled through a filter paper, the
radioactivity at equilibrium on the filter paper due to naturally
occurring radon daughters is:

1. Proportional to the flow rate of the sampler.
2. Dependent only on the total volume of air sampled.
3. Dependent on the ,>eriod of time required for radioactive

equilibrium on the filter paper to be established.
4. Dependent on the volume of air sampled after radioactive

equilibrium on the filter paper has been established.
5. Independent of the flow rate of the sampler.

< >v \{'
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8. A radiation 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:

1. Neutron activation of NaI scintillation counters may cause

erroneous dose rate measurements.
2. Pulse pile-up in G-M counters may cause erroneous dose

rate measurements.
3. Pulse pile-up in BF3 counters may cause erroneous neutron

meas urements .
4 Induced radioactivity may pose a contamination problem.
5. High radiation fields may saturate ionization chambers,

causing erroneous dose rate measurements.

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

1. Complete loss of containment has occurred.

2. 100% of the noble gases, 50% of the halogens, and 1% of
the solids are released to the primary system.

3. 50% of the halogens released to the containment building
plate out and are not released to the atmosphere.

4. Class F weather conditions exist at the time of the
accident .

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

c ac ,;o
I /o
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Answers

Fundamentals

Question #1 4

Question #2 1

Question #3 5

Question #4 4

Question #5 4

Question #6 5

Questi;.n #7
.

Measureme nts

Question #1 5

Question #2 5

Question #3 5

Question #4 4

Ooerational Health Physics

Question #1 5

Question #2 2

Question #3 3

Question #4 2

Question #5 3

Question #6 5

Question #7 1

Question #8 2

Question 49 1

-12-
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Section 5

Part II - Copies of Past six Exams
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A3HP EXAE ATION 16 FART II

June 12,1972

PAP" II - A'ISWER AlPI SEVEN

m. nm. %r m. m.r_e. . u.CU,RSa
- . .

Ouest10n El

Y0u are asked to measure absorted dose from ga=a radiation in various materials
under various conditions. For eacn case sh0vn tel v list tne quantities you need :
khcv 20 Take the reasuremen; to an accuracy of a few percent. Sh0V also the f 0=ula
-Ou would use 50 calculate the dose free the measurement you made./

ai You have a arall air-filled, air-equivalent vall ion enamber calibrated
in reentgens for 1 Me7 gn=a rays.

You are asked 00 teasure absorbed dose in water from 0 5 MeV ga=a ra'/s.

b) You have a small capsule Of ther 0-1"minescent desiteter (TC) a erial.
The capsule valls are tissue equivalent. The TG is calibrated in reentgen
for 0.662 Me7 ga a rays.

You are asked to measure absorbed dose in tissue fr0: 0.662 MeV ga=a rays.

:) You have a small air-filled 10n chamber wit". aluminum valls calibrated in
reentgen for 250 kVp x-rsys.

--
You are asked to reasure absorbed dose in lead from ~0C0 ga=a rays.

;uestion 42

In assessing the radiological environmental impact Of a p0ver reactor located on a
fresn water lake, many possible pathways or 20 des Of off-site hu an exposure must
ne considered.

a) List 10 such possible pathvays.

bi Assume a boiling water rea0 Or with once-througn secondar/ cooling water
released 0 the lake, and a gaseous effluent system equipped with a standard
30 minute delay line for gr.ses and n0 charcoal absorbers. Which pathvsy
would you expect to contribute the 20s: d0se :: the p0pulatL:ns visnin a SC-Oila
radius?

c' Itscuss (brief'y) some of :ne infor ation you should have 50 do a 20re 20 plete
eva'.uation Of a e relacive ir:por*ance of each patnvay.

sc

9 |l bD ' 'I D
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A3HP Examination 10 - Part II -2- D D

Cs Cs

;uestica a3 A

ms ,( ,_-),e
-

A technician in a ptarmaceutical company will handle 500 mci !, 10C0 n:t 9hai
and 25 n:t -2s 3he was employed at the age of 13 and vill work under conditions
such that she vill te exposed to radiati:n from these sources f or One acur per day,
five days per week, Over an extended peri:d of time. During tne exposure period her
body positi:n is 60 cm from the radicactive materials 10cated in a laboratory hood.
What is tne minimum amount of lead shielding (or equivalent) you would prescribe for
a barrier at the f r0nt of the h 0d? Manipulators vill be provided s0 that nand expo:ure
within the barrier is not ne ces sa ry. Assume source strength maintained at levels given,
i.e. you may neglect decay of isotopes.

Given:

111 loa'Au
k2

"I K'

HYL in lead, em 03 0.3 1.2

R/m:1-hr at 1 cm 2.13 2 35 1.50

o
;uestian en

icu are to survey a new diagnostic x-ray tube unit and collimator f or compliance
vitr 3CR5 -aa-~~endations for tube housing and collimator leakage and for total
' _ lt rat i o n. The tube unit is rated f:r and Operated :::= a 150 k?p three-phase
twelve-pulse generat:r capable of Operation from 0.1 nA tube current f or flucr sc:py
to 10C0 mA for d'.a . stic radiography. The generator is connected to the tubee
ur. i t by 35 feet 12".g hign-voltage cables.

a) Describe the instrumentation and procedure you would use, including
x-ray equipment Operating factors, to determine the maximum tube
housing and collimat:r leakage f mR in 1 hour at 1 meter from the
focal spot).

b) What, if any, is the effect of high-voltage cables on tube housing
leakage measurements?

e) How does half-value layer and the corresponding total filtration
determinatten vary with tube current and ".igh voltage esble length
at e constant %7p?

d) What is meant by the "narrev beam", or " unique" half-value layer and
hev can this determinati:n be ade?

e) .!ha t is the minimum total filtration recommended for a 150 kVp

"'sgn stic x-ray macntne and what is the rationale benind this
rec ommendat i:n?

] ;) at

fUL
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A3HP Lcamination 16 - Part II -3-
DI

Question M 0

v
Assu.e you have been asked as a consultant to audit the radiation safety progrs=
Of one of the foll ving nuclear facilities. Prepare a eneck list of the items you
should c:nsider, and discuss the reasons why each is 1 por* ant.

State your choice:

1. Nuclear Fuel Reprecessing Plant

2. Radi:pnar aceutical Manufacturing and Supply

3 Industrial Radiography :nvolving X-Rays and Isot pes

? ver Peactor Facility4

Ouesti:n 46

An e ployee at a facility where you are the health physicist nas been involved i-
an incident wherein he is suspected of having inhaled plutonium oxide (insoluble).

a) C = pare the advantages and disadvantages of attempting to deter-ine his
lung burden due : Ps-23C 'cy direct counting techniques.

b' 000:are the advantages and disadvantages of using the 50 Ke'l photon fr r 're
Am-2hl present to determine the Pu-239 lung burden.

c '' Compare the techniques of (a) and (b) with urine and fecal sampling.

bestian 47

Y u are asked to censult in the design and installati:n of a 15 MeV electron accelerator
be used for cancer therapy The electron beam vill strike a nick tungsten target

1' the accelerstar to produce x-rays.

a) There is a choice of aterial for collimators and target snielding,
U-238 or Pt. '4hich would you rec 0= end and iny a

bl The accelerator is to be installed in a recm which previously housed
a 0 0-c0 teletherapy unit. Tne reo: nas 2 ft hick concrete valls and
One voeder d: r with a 1/6 in layer of ?b affixed to tne inside surface.

Discuss vnat you would censider in eviluating the adequacy of the accelerat ar
and roem shielding.

s,

Lq "-16-
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Ouestien 43 d
d -.aev .s

S:te trittu= vater vapor was released in a laborator/. An air sa=ple was taken
using a freeze out technique (100% freeze out). Ten cubic feet Of air were drawn
througn a trap, the collected =cisture was diluted to 50 cl, One el of the dilution
was counted for 3H beta using a liquid scintillation counter.

Given: (1) The instrument background is 12 c/m.
(2) The counting efficiency is 31%.
(3) 3200 counts per minute were found in the 1 ml.
(k) 2.332 X 10" cc = ft3
(5) Principal intake by inhalation.
(5) 31 logical half-life is 10 days.
(7) Breathing rate is 10I =c/S hrs.

of inhaled 3H assimilated by body water.(3) Todo

(9) Effective absorbed energy is 0.01 F.e7/ disintegration.
(10) Mass of critical organ is 4 3 X 10" grams.

al Eetermine the uCt/cc of tritium in air.

b) A technician, verking for eight hours in this atmosphere, left for a
vacation without submitting a urine sa=ple. I.timate his dose in rems
based on the air sa ple data.

c) If the technician submits a urine sa=ple for tritium analysis vnen he
returns from vacation 20 days after his exposure, vnat concentration
of tritium would you expect to find in this uri.ne sa ple?

Ouestien 40

A transient burst of 1 X 10'5 fissions in an unshielded accumulation of fissile
'

material causes a total dose equivalent of 25 rem at 5 feet.

a) Assuming a neutr n-to-ga==a d:se equivalent rstic of 9, what is the gatra
s'oscrbed dese?

b) f our criticality detector is a gn==a response instrument with an alarm
point of CO R/hr. If the detector responds to 1/25C0 of the actual
gamma dose rate during a short transient, what is the maximum distance

over vnich this device vill be 9ffective in signalling an unshielded, ne
millisecond transient of 1 X 10' fissions? Neglect absorption by the air.

:) Should sufficient shielding materials be present between the s urce of the
b.rst and the detector to result in attenuation by a factor of three,

1U fissionwhat vill the maximum distance of (b) be reduced to f r a 1 X 10
curst?

-17-
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Question 410

A redicchemia: is planning to analyze lunar samples by activation analysis. In
developing his analysis procedures he activates a number of knavns including antimony.

a) Eased On the informati:n provided, h0V much 3b activity would he have
at the ti=e he initiated his v0rk?

b) What would be the dose rate at 1 foot from the unshielded sa=ple? State
all assumptions. Use " rules of thumb" if you wish.

c) What precautions would you rec 0==end f0r handling this sample assuming
it is to be pulverized?

d) In working up the 3b sample he has a spill which results in inhalation
O ,' t3e -o

Sb. His initial b:dy burden is determined to be 4x10- MC t. If the
1--,

(MPO)a for '##Sb is 2x10 ' ,;Ci/ml, vould this incident require reporting
to the AEC (or State) Authorities? (Assume a breatning rate of 104 mi per
3 hours.)

Zata f or Antimon r Sample

Sample Mass: 1 mg antimony
,c,

Is: topic Abundance Of '" 5b: 57.255 1 0
0

C ross Section for ~"1Sb ( n,Y ) ~2"e5b
'0 '

r}
Reaction: 6 barns O

i

leo
Half-life of 5b: 2.3 days

Principal Gamma Ray: 0 56k MeV (70% abundance)

3 Particles 1 97 MeV (704 abundance)

1.k0 MeV (30% abundance)

Tissue
:3 (MeV)
,

2(?ange gIcm )

0.5 0.2

0.7 03
1.5 07

2.0 1.0

Irradiation 70nditions

!rradiati:n Time: 6 days
l' 2

Flux Censity: 5 x 10 ' n/cm -sec
Elapsed time between end of irradia-
*i r snd s crt of verk: 2 days

/ *f
-18- l tj j'
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ABHP EXAMINATION #17 PART II

June 18, 1973

PART II - ANSWER ANY SEVEN

TOTAL TIME: 3 HOURS

Question #1

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

1. NTA film

2. LiF- LiF TLD

3. Albedo

4 Fission Track

Question #2

The health physicist's evaluation of radiological exposures to man and his
environment from man-made sources is complicated by the existence of natural
Sources.

Consider the following natural contributors; K, cos=ic radiation, uranium
series and thorium series. For each category below, briefly state how they
m1 ht affect a health physicist's measurements.6

1. Air monitoring,

2. Sample counting,

3. In vivo counting,

4 Radiation background measurements,

5. Calibration of low-level instruments,

6. Materials for construction and shielding of low-level counting
facilities,

7. Radiochemical analyses including materials and equipment used.

C'.( 1n
-19- 'OV
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Question 43

85
Kr is continuously released from operating nuclear reactors to the

environment.

85(1) Briefly describe how you could monitor for Kr in the stack effluent
'

when it is masked by other short-life noble gases.

85
#

36 0. 41".
99.627 0.514 0.98

SS
Rb

37
5 0

(2) Briefly describe how you could monitor the environment near a reactor
boundary for 85gr,

(3) Would you expect any significant uptake of Kr by biota? Why?

(4) Describe how you would calculate a maximum estimated radiation dose-rate
(skin and wholedbody) to nearby residenEs (e.g., a few miles away) based
on the measured release rate at the point of release.

Cuestion 44

NBS Handbook 97 lists neutron attenuation coefficients for various shield
materials. In particular, for 4 MeV neutrons, the attenuation coefficient
for iron is 0.31 cm-1 while the attenuation coefficient for ordinary concrete
is 0.157 cm-1

a) Ignoring cost factors, why is iron alone not satisfactory for neutron
shielding?

b) Design a combined iron and concrete shield for a 4 MeV neutron source
emitting 5 x 1010 neutrons per second isotropically such that the
fast neutron flux outside the shield at 2 ft from the source is less
than 5 neutrons-cm-2-sec-1

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

Cuestion 45

One of the important health physics problems arising from the generation of
electrical energy by the use of nuclear reactors is the safe disposal of

-20-
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ABHP Examination 417 -3-

Question 45 (Continued)

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

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

b) Describe the treat =ent and disposal methods appropriate to the
various radioactive wastes identified above.

c) Identify the radionuclides which will continue to represent a
hazard over the first several hundred years, and those which
represent the hazard over thousands to millions of years;
describe some of the proposed solutions to the problem of
" ultimate disposal" of these materials.

Cuestion #6

A release of airborne, particulate, alpha-emitting activity has occurred
in a large room in which there are glove box operations with various heavy
metal alpha emitters. The release was detected by an alpha air monitor
which alarmed. The four men who were in the room left following the
alarm. You were notified within a few minutes and reported i= mediately
to the scene and find that the exact source of the release is unknown,
the four men are contaminated and none was wearing respiratory protection.

You are the lead health physicist, have adequate staff assistance, and
your facility has a medical staff, in vivo ga==a/x-ray counter, bioassay
lab and radicanalytical labs.

List,in a rough chronological order, the actions you would take, the
recommendations you would =ake and the reason for each.

Cuestion 47

Radiation effects are influenced by the density of energy deposition of the
impinging radiation. Some radiation delivers energy to a relatively large
volume of the cell (e.g., gamma rays) and has a low relative biological
effectiveness (RBE). Other radiation delivers energy to a highly localized
part of the cell (e.g., alpha particles) and has a high REE. Several closely
spaced ionization events are referred to as an " ion cluster."

~

Tumor cells having critical structures with 10 cm diameter are being
irradiated. Assume that one ion cluster has an energy density of 100 eV/ ion
cluster and that one ion cluster will destroy or inactivate one cell.

-21- c c ,
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Question 47 (Continued)

a) Which of three radiations 1.2ving linear energy transfer's (LET's)
of 10 kev /n, 100 kev /p and 500 kev /jn would you expect to be the,
most efficient for tumor destruction where the cumor is given the
same total dose for each of the three radiations? Why?
(ljs = 10'" em)

b) If the tumor were irradiate 4 using the most effective radiation,
with 1000 rads, how =Leh would the average temperature increase
in each cell? (4.18 x 107 ergs / cal; assume tumor tissue = water).

c) Kany tumors are poorly vascularize 4 particularly near the center,
and hence are far from oxygen-saturation. Discuss the " oxygen-
effect" for low LET radiations.

Question #8

The liquid contents of a beaker containing 10 millicuries of I

accidentally boils to dryness in a laboratory measuring 4 meters x 4 meters
x 3 meters high. A person working in the room breathes the vapor for 30
minutes before discovering the accident. Assuming a breathing rate of
L.25m3 per hour, and the fraction of the inhaled iodine reaching the
critical organ was 0.23:

1) Calculate the maximum uptake by the critical organ

2) Calculate the maxi =um dose commitment to the critical organ (rems)

Whole body weight = 70 kg
Thyroid weight = 20 g

Tb = 138 daysb = 13.3 daysT
L F (RBE)n = 0.16 MeV

3) Why does this probably represent a maximum dose estimate?

4) Would you expect this dose to produce any observable biological
effects? Why ?

Question 49

Shown below is the plan view of a proposed 125 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 400 =A-min / week, specify 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.

's

-22-
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L b l)Ouestion 49 (Continued) J g

Attended Parking Lot
@

D s - A

Attended @ .

Elevator 10'
|X-raf spot ph 4'

tube
fcCa 10'

Cor:idc' Radio 1cgists.

/ .0'
*

10' Office
Lavatorg ,

7
trol

C .L B

QJrechnologisis W
lounge Waiting

Room

TAsLa 5-3kisiding ver{mirwisak for radior": phi: installatiou

FITT* la mA smaa/wak
Dissaace in Feet from Source (X. Ray Tabe Target)

loskVp 123 kVp | ue kVp

14 | 20 { 23 | 401.000 400 200 5 7 10
500 ||00 100 5 7 10 14 | 20 ||S 40
250 100 50 5 7 10 14 ||0 ||3 40
125 50 25 5 7 10 14 ||0 23 40
62.5 25 12.5 5 7 10 14 { 20 28

| (IFpe ed Area Laaral Pnaary Frotatin Barrier nicksesa

Controlled | Lead, mm* 1.9 I.55| 1.4|1.2 fl.0 'O.73 0.5 { 0.2! 0 ! O
I

Nancontrolledi Lead, mm* 2.65;,2.4 2.2:1.95'1.7 1.5 1.251 1.0; 0.a! 0.5

| Concrete, in |5.9 |5.2
| | |

Controlled
4.G14.0 |3.3 2.7 - 1.6 1.0 0.4a

Noncontrolled) Concrete. in' d.0 |7.3 , 6.7;6.0 js.4 j4.3 |2.13.5| 2.912.2

,
,

4.1

| t-% Protectin Samer nukane

Controlled Lead. rnm' ,0.55!0.4 0.2!0.1 ! O i 0 | 0 | 0 I O'ONo, 'ntrolled Lead. mm* !1.21.0 0.a.0.6 |0.4* 0.2,{ 0.11 0 0 0
! ! I

Con. rolled | Concrete. in* ;1.3 .1.4 , 0.3 0.2 ' 0 | 0i 0 0 0 0

Noncontrolled| Concrete. in 3 8 ;3.2 | 2.6;2.1 jl.3 :1.0 ,0.63 0 o|0
a

,

* W-urorkload in mA nun / week. U-me factor. T--occupancy f actor.
* See Table 25 for conversion of tnickness in nullimeters to ir.ches or to surface

density.
* Thickness based on concrete dersity of 2.35 g/cm8 (147 lb/f t*).

E l / (.)
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Cuestion 410

A quantity of tritium was accidentally released. Bioassay data indicated
assimilation of tritium by exposed individuals.

a) An initial tritium activity measurement in urine for one case was
3.4 x 10-3 pCi/mi and 5 days later was 2.4 x 10-3 yC1/ml. Estimate
the retention half-period of tritium for this individtil.

b) Identify one treatment that might be instituted to reduce the total
integrated dose.

c) One urine sample measured 23.4 c/m, including coutter background,
compared to a background count rate of 19.1 c/m. If both rates were
determined by 100 minute count times, estimate whether or not the
observed count rates are statistically different.

d) Some of the accidentally released tritium is ultimately discharged
to the environment. Mechanisms which have been found to be
important in the reconcentration and redistribution of environ-
mental radionuclides include bioconcentration and transpiration.
State in one or two sentences the importance of these mechanisms
in determining the environmental behavior of tritium.

-24- ,
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A2HP EXAMINATION d18 ? ART II

July 3, 1974

PART II - AJSWER .4NY SEVEN

TOTAL TIME: 3 FOURS

question di

A salv._nt vyor exclosion has taken place in a source ectralltico fb:ilit/
at the U. S. Radionics Cccpany site. The cst recant isotcce inver cry for
the facility indicates a total content of 10 :g o f 2 52Cf as the c <tde.
Continuo'us air Tonitors with audible alarms indicate s:gnificant - cunts
of alpha activity. Three of the facility accupants have evacuated to a
pre-assigned hold-;oint just cutside :.na facility entr'nce. As airectar

t i'a l ;e of the health physics emergency res;cnse te:m discuss the folicaing:^

2 1. Ycur priorities in the initial response.

3 2. The steps you c.ould taka for proper total respcnse.
3 3. Personnel protectica for te:m members.
2 4. Mcnitoring and surveillance for cleanup cperations.

Data on 2 2Cf:
a) Specific neutron dose cate: 2.4 x 103 re-/hr.;m. It I m.
b) Specific gamma dose rate: 1.4 x 102 rcm/hr.gn. at I a
c) Specific activity (alpha): 5.37 x 102 Ci/;m

c) MPCa (10-hr ..eek): 3 x 10-11 aci/cm3

Cuestion 42

An amployee working in a gidve box ccntaining 23?Pu0 discovers t"at he
has a heavily cantsmi :ated hand. It was determined that the cont inaticn
.ias the result of a nole in one of the glove box gicves. It was esti ated
from a recording air mcnitor (with a defective alarm) that the orplcyee
was exposed to an airborne 233Pu02 concentration of 4 x 10 3 aci/cc for one
hour. From cascade impactor results the mass median aerodynanic particle

, . siza (WAD) was estimated to be 0.5 p.
r c : n ,u , ,a ,n u es

7 a. Given the revised lung model data en the attached page and
assuming uniform energy deposition in the lungs, calculate
the total integrated dose in rem to the pulmonary regicn af
the lungs.

3 b. Briefly discuss the current controversy surrounding the
assurptian of uniforn energy depcsition in the lungs for an
inhalaticn :xposure of this type.

.

t $ 4 #
g |

|

l_
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DATA for PRCELEM 52

!! ass of ;:uimenary regicn of r.he lungs = 6 x 10 grims
239

Pu :E(''"E)n = 53 :'eV

-61 "eV = 1. 6 x 10 ergs

3reathing Rai.e = 20 liters / minute
239?u0 is a Class Y ccmpound

2

co-
.co C s i s m : '*. U a , nt TGLM Ctt4 7 s .c! ' fact:,t {. [ ||| | | |

-

--- - ---- %
....s,, 4r, .-s

.
.

CJ ";'O'aad CI25$ | ! ! |,,
_ w

,

. I1 *h .
'

s .a,
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,g .
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:

'

I

(d) 0 2 c 0.05 0.2 H.0 5 0.2 d.0.39 b, ,| ,i i
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i
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ASHP Exanination =18 - Part II -2-

soint Value ?ustien #3

10 A radiation dosimeter is made from a cubical plastic scintillator
(5 cn. on a side). The light cutput is detected with a photcmultiplier
tube and the resulting current is measured with an electrometer. The
dosimeter is calibrated with a 137Cs source with an activity of 4.5 mci.
The electrcmeter reads 6.0 x 10 7 a g eres (background subtracted) . hen
the source is placed 1 meter from the center of the detector.

An !adine-125 source gives a reading of 2.3 x 10-6 amperes at the same
distance (background subtracted).

'..' hat is the exposure rate at I meter from the !odine-125 source? ::eglect
the affect of scattered radiation or the inverse-square law distance
variation through the detector. Assume the energy flux density falls

xoff in the crystal as e-"en and the radiation is incident normally
on the crystal face.

Data 137Cs 12sr
0.664eV 0.027 '4eV

" 2. ass energy absorption coefficient, cm /g, for crystal 0.031 0.C97

Ga ma ;Sotuns mitted per disintegration 0.935 .07
2|' ass energy a': sorption coef ficient, cm /g, for air 0.029 0.26

Censity of -:e a 0*C, 760 mm 0.001293 g/cm3

Density of crystal 1.0 g/cm3

I'ean electron ',olts to produce 1 -:en pair 34
Charge on electrcn 1.6 x 10-13 C3aic-b
Ion pairs /cc 0.centgen 2.08 x 103
Cou1cmb/ gram - Roentgen 2.58 x 10-7

_Qastion #4

Give the physiological effects to be expected from the follcwing acuta
hint Value

goswes:

2 a) 200 rad to the whole-body from 60Co gamma rays;

2 b) 25 rad to the whale-body from 60 Co gamma rays ;

2 c) 1000 rad to the hands frcm 32P beta rays;
2 d) SCO rad to the whole-body f ror fast neutrons.

2 How would you aedify your answer if the exposures were uniformly spread
over a period of cne year?

C?G ]Q'r:-27-
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Point Value Ouestien 15

10 Differentiate the merits of NaI(Tl), Ge(Li), and Si(Li) for gamma
spectrosccpy of envirarmental samples frem uncontrolled areas.

Cuestion #5

A,s a 'allth physicist in a fuel reproccssing plant, hcw sculd you
handle each of the folicuing?. c a n t ,! a l u e. , .

5 a) You are required to analjze the stack ef fluent for radioicdine
in particulate, elc ental, crganic and other f: cms. Briefly

describe hcw you .<culd ssTple this ef fluent, analyze the
semple, and interpret the results.

2-1/2 5) You are asked to show that your stack sample probe is isc-
kinetic. How culd you co it?

2-1/2 c) List the factors shich detarmine the rate at thich li;uid waste
can be disc.harged to a stream. List at 10 st four of them.

Quasticn 47

A cu ' cal racm, 3 raters cn a side, contains a 14 'deV neutron source
at tha centar emi tting 1015 n/sec. It is desired to shield the recm
so that the dose - ,ui,alent rate in adj acent rooms is less than
2.5 m m/h. Ten-fcot thick walls of ordinary cancrete mee planned.
The roof will n ive two feet of cancrete.

, . t ,.,aluevn

a) Calculate the dose cquivalent rate ''cc .ing thecugh" the .211s,,

# c: d F.he percentage due to ga ma radia tion.

b) Discuss the adcquacy of the overall shiciding desi;n. Do
2 you foresee 'any problems?

c) '' hat additicnal r2diatica crobiams aculd be 2.:scciated with..

4
the Operation of this facility.

State any assumpticns you make that affect your ans..ers , and support
your discussion aith calculaticns anere appropriate.

Given: Figure (attached)

e
QF = 7.5,0 " 2;4 ' *Y ,12 a/cm -sec = 2.5 mrem /h
neutron DE absorpt1:n coer:1clent !n Ordin ary c:ncrete = 0.J7 cm''

neutr nsi ,inc,iudes neutrcn buildup).

,
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ATMP Ex.iminatien 413 - Part II -4-

Question d8

You are a health physicist at an accelerator facility and are ask2d to
participate in the design of shielding required for a new e:'per.nental
beam. The information y09 are given is:

Accelerator - electron LINAC for industrial radiegrapny
3eam energy - 25 |teV

Peek current - 1 emp
Secm pulse width - 2 usec
Pulse repetition rate - 290 pulses /sec
The electron bean is to be bent 90' with a radius of
curvature of 10 cm.

Point Value
4 1. dhere . culd one expect to find significant radiation sources

within the machine? Jhat types of radiation will you c:nsider
a.1 de r :

a) normal operating cond;tinns,
b) a failure in sc.ne portion of +he beam transport

system at the henc?

2 2. Qualitatively, .. hat aculd yrac shield design be at the bend
and 2.hy?

3. You are told that the conti.:ucus b2am loss in the bend will be
less than 0.15 and that the 1 ter!cck systems will roll Oly turn
off the beam within 2 pul:es if any #1ilure accurs in t:1e team
transport sjstem.

3 a) 'Jould you censider the continuous beam loss er the
failure situation to be the limiting casa for datar-ining
shielding? State any assumpticos and all ..wsii;caticns.

1 b) Is it necessary to consider activation of machine parts
when designing the shield? '4hy or why not?

-30-
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,'diiP Examination 113 - Part II -5-

Question 49

A radiochemistry laboratory in a facility consists of a high level lib,
Poiit '!11ue a 1 w level lab, and a counting room all in one ccmplex.

4 a. Discuss the design of the if r succly and exhaust system for this
ccmplex. Include such things as air flow caths , flcw rites ,
filtration, air treatment, place :ent of exhaust fans, etc.
Give reasons to justify each of your design recc nardations.

4 b. Discuss your recc- endations for the drain system in this : olet.
Include such things as 3ppecariateness of segregoted delins
recorrmended materials of ccnstruction, routing, trips , etc.
Give reasons to justify each of your design reccmmencations.
(Assume the facility of ,shich this lab complex is a part .1130
has a rad.;aste treatment corplex.)

2 c. Discuss your recommendations for fiocr and wall ceatings.

Cuestico 410

Give an explcnaticn of why the folic.eing are ex rples of situations
in ..hich clar ;ed particle equilibenm (CPE) ccnditions do rot :a st-,,) , J e,, .

. %,1 M ,c s. .'

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

2-1/3 b. near a point sc .rce of radiation,

3-1/ 3 c. a 10 Me'/ photon team in air incident upcn an air-e ,ut ili-:nt
de s irae te r.

-31-
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ABHP EXAMI.NATIC.'l 419

July 14, 1975

Pa rt II - Answer any seven

Total Time: 4 hours

Ouestion di

A serious accident has resulted in the dispersal of reactor-gra;e plut;nium
dioxide on a busy interstate highway. You have survey instrurents f rom
which you can estimate the average plutonium activity per unit area of
contaminated surface. As the health physicist on tne emergency resocnse
team, you are asked to establish an exclusion zone to limit puolic access

'during cleanup cperations.
Point Value

5 a) Brief;y discuss the health physics considerations whicn you would use
in establishing a maximum contamination level at the exclusion ene
barricades immediately post-accident, and during cleanup.

5 b) Wnat health physics considerations would bear on the establishment
of an acceptable resiaual contamination level for long-tern public
access after cleanup?

Question 42

Maximum Permissible Concentrations in air of many insoluble radioactive
iso; opes as reccmmended by the ICRP, "CRP, and ccdified in 10 CFR Part 20
of the Code of Federal Regulations, are based on the assumotion :nat the
material is uni formly deposited in the lung, and tnat there is a uniform
distribution of energy per gram of lung tissue.

3 a) Is this a reasenable assumotien with regard to large numbers of beta
and gamma emitting particles? Why?

3 b) Is this a reasonable assumption with regard to alpha emitting particulatas
such as 239Pu? Why?

4 c) Would you expect tne assumption of uniform distribution of particulates
and energy in toe lung to result in an underestimate or overestimate
of the risk of cancer frca inhalation of 239Pu? Wny?

-32-
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ABHP Exam #19 -2-

Question d3

You have just been hired as a health physicist by Acme Rad Services, Inc. ,
which is planning to install an 11 kCi cCCo source for incastrial pur:Oses.
The source pig is to be located in an existing recm sncwn in Figure 1 be!cw.
It has been previously determined that with the olannec wor <lcad Of
10 h/ week, the ex00sure r1:es just outside of walls A ano 3 are 0.17 R/yr
" d 5 R/yr, res:ectively. Wall D is a very thick ccr. crete wall because..

of an accelerator on the far side. Wall C is a thin waliccard wall to be
rebuilt of ordinary concrete.

Point Value

a) Using the data below and Figures 1 and 2, calculate the minimurn snielding
5

for Wall C recuired to reduce the exposure rate en the far side to
5 R/yr. Neglect any builc-up factors and consider only radiation
scattered at 90* frcm the cbject.

5 b) Cor=ent on the entire installation from a nealth physics point of view.

Given:
Density of ordinar/ concrete: 2.35 g/cc
Ratio of 90* scattered radiation at 1 meter frem radiographed object

to incident ex;csure: 10-3

For 60 o: 1.3 RHfi per Curie.C

Energy of scattered photon E#=
21 + (E/r c )(1 - cos9)o

2 = rest mass energy equivalent of electron = 0.51 MeVmco

E = initial photen energy
Mass attenuation coefficients for ordinary concrete-(See Figure 2)

wm e
'*c. s. us

7 N.
Ay se m r. m '-

1 !
w fe o Wuc.#Es o

bo ttE @ o m( N
* 3 e 2:n e.- i (her % w,ne.oh$ <v..s m -1
p. G|. c,is we ag., e 4
- *

|0
!

w a.s s ~~l F,= _

SRim N LE^* k-6 0 Deas
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DATA FOR QUESTICN #3

MASS ATTENUATION COEFFICIENTS FOR CRDINARY CCNCRETE
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ABHP Exam fl9 -3-

Questien d4

Two important reactions for thermal neutrons in tissue are N (n.p) I C
and lH (n.y)2H. Calculate:

Point Value

a) The absorbed dose and dose ecuivalent for each reaction in tissue per
6 unit thermal neutron fluence (nth "' )*/

4 b') The maximum permissible thermal neutron flux density based en the
sum of these two reactions.

State any i.ssumptions necessary in making calculations.

Given:
N = 6.02 x 1022 atoms /g tissuei

H

Ng = 0.11 x 1C22 atcms/g tissuei
N

th(IH) = 0.33 barns E = 2.2 MeVe

th(l'N) = .3 barns E = 0.6 MeVe
p

1 rad = 10-2 J/kg

1 MeV = 1.6 x 10-13 J

Fraction of y energy abso%ed in body = .28

1 barn = 10-24 cm2

tissue density = 1 g/cc

Point Value Question d5

10 You are hired as a Health Physics Consultant by a utility planning to
build a nuclear pcwer reactor. Discuss in general terms the basic elements
of the environmental surveillance program (including rationale) for
radiation and radioactivity you would recom. mend.

,
..

,

c U f.'
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ABHP Exam #19 -4-

Question d6

It is recognized that 137Cs (T1/2 = 30 y) comprises a significant fraction
of fallout radioactivity. Giveh an initial background exposure rate of
1.5 uR/hr frca 137Cs in the soil:Point Value

1 a) Calculate its initial annual exposure rate contribution.

3 b) Calculate the integrated 30-year exposure to each individual in the
population at risk, assuming no additional fallout.

3 c) Compare the 30-year exoosure value with the I.C.R.P. population
gonadal dose limit and briefly discuss its significance.

3 d) Discuss the other factors (in addition to external exposure) which
should be censi # rad in evaluating the radiological significance of
137Cs fallout to the general population.

Questien #7

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

Point Value

a) In a pcwer reactor, list three (3) sources of each of the following
2*5

types of radioactive waste.

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

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

2.5 c) Briefly discuss at least three (3) methods for processing gaseous waste.

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

Question d3

The radiation doses received during the annual outages at power reactors
con t ribute significantly to the total personnel dose in these f acilities.
Select either a PWR or SWR and discuss.Point Value

3 a) Which outage jcbs are the major sources of exposure?

7 b) As the heal th physicist, what specific rec 0erendations would you make
to rsJuce tne exposure received on the jobs listed in (a) acove?

-36- 3a-
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Question 49

A graduate student was working with 10 Ci of tritium gas in a hood. As the
result of a small explosien in the tritium gas container, the container .;as
ruptured and one front of the hood was bicwn out. The considerably snaken,
but otheraise uninjured student, suspected that he might have received scme
tritium uptake. He collected a urina sacole accroximately 15 minutes folicwing
the incident and submitted it to the Radiation Safety Officer (RS0). The RSO
requested that the student sucmit another urine sample in 2 hours. The
analysis of this seconc urine sample incicated a tritium concentration of

#Point Value *

a) In your judgment aas the RSO correct in requesting the second urine
i sample to evaluate the uptake? Why?

3 b) Calculate the students integrated dose equivalent assuming an effective
elimination half-life of 10 days.

4 c) What would the stucent's average daily liquid intake have to be to
reduce tne integrated dcse equivalent to 2.5 rem.

2 d) If you were the RSO would you recorrend to the student the increased
fluid intake necessary to reduce his dose equivalent to 2.5 rem.

Given Critical Organ for Tritium is Scdy Water (43 litres)
QF for tritium = 1
Energy of tritium beta: E = 18 kev, E = 5.6 kevmax. ave.
1 eV = 1.6 x 10-19 joules
1 rad = 10-2 J/kg

Question 410_

University research ocerations often utilize a variety of radiatien sources,
sucn as large fixed gamtm sources X-ray machines, nuclear reactors, carticle
accelerators, neutron sources, and unsealed radioisetcpe sources. Eacn of
these radiation sources must be installec and used so as to minimize tne
radiation dose to individuals. Considering tne basic princio!es for recucing
personnel ese, discuss whicn methcd(s) you would emanasice in each of tne

Point Value follcwing cases. Explain your reasons in each case.

a) 50 mci of HP used in a biochemical labeling experiment.3-1/3

3-1/3 b) 5000 Ci of 6CCo as a sealed source used for radiation damage studies.

3-1/3 c) A one time transfer of 1 mg of 252Cf as a sealed source from its
shipping ccntainer to a large experimental water tank.

C
'

/09'
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Question dll

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

2 a) List four (4) important crocesses by which neutrons interact with matter.

8 b) For each interaction process listed in cart (a), describe a neutron
detector based en that interacticn oracess. Briefly discuss tne
application of each detector in measuring neutrons arcunc an accelerator.

Question 412

You are hired as a consultant by an industrial firm who proposes to use
an electron accelerator for the unique ap?lication of excavating rock.
Two al ternative designs are oreccsed, one procucing an energy of 2 ''e7
with an average beaa current of 5 amos, the other using a ceam energy
of 10 MeV with the same average beam power. There is no cifference in tre
efficiency of eitner accelerator in excavation; tney may be manufacturec
at the same co_ .

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

b) Calculate the* maximum radiation level at the surface of :ne grcunc
when a 2 MeV,10 MW accelerator is operating 2 meters uncerground.

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

I (watts cm 2 per amp at 1 meter) = 5.0x10-2 T(T+0.51)2 in (950 R/x )
g

T = Electron energy in MeV
(Rock may be assumed identical to aluminum in its atomic properties.)
R = range of 2 MeV electrons in Al = 0.95 gm cm -2

radiation length of A1 = 26.3 gm cm -2x =g

Assume 106 photons em -2 sec -t a 1 ,em h-l.

1 MeV = 1.6 x 10-13 joules
1 joule /sec = 1 watt

Attenuation coefficient of photons in rock = 0.15 cm-1
Assume a buildup factor of 2.

-38- -r
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Question fl3
* A patient is to be given a 200 mci 131I oral therapeutic dose (as iodide)

for an inoperable thyroid metastasis. The thyroid has been surgically
10 removed during a previous hospitalization. Briefly discuss the health

physics aspects of the cose administration and the following hospitalization
of the patient.

Question #14

The plan below (Figure 3) shows a proposed SOCo teletherapy installation.
The useful beam can be directed only at the floor and at wall BC.

Point Value

a) Using the attached table, scecify the concrete shielding required for
10 Point 2 and any three (3) of the others snown for a workload, W, of

120.000 R/ week at one T.eter. List and explain all assumptions usec
in arriving at the snielding specified.

@ STREET

A 8
Attended i

@
%.

01

Elevator

\'
@ LAWN

G p+ [4' m

Dre ssing @x'7
Room g o'

F c
'

A 20'
@ \Controt

\CCorridor 10' O

g Erne rgency

Exit

@ BusinessO f fic e

FIGURE 3

( '; i ,
^
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DATA FOR PROBLEM #14 m
D k

[l I

CJ CJ Jk

O ]d U l

-
-

oJ J a

aTAaLa 21-Cobali.so shiefding require.nents for contrette:i aresss

Mg "[[ DI4tancela Feet Lee Sonce to occup; 4 Area

120,000 5 7 10 14 20 OS 43 |
60,000 5 7 10 14 23 2S 40
30,000 5 7 10 14 20 2S 10
15,000 5 7 10 14 20 OS 40
7, 570 5 7 10 14 23 0s 43
3,750 5 7 10 11 M 25
1,875 5 7 10 14 20

950 5 7 10 14
475 5 7 10
240 5 7

120 5

Appre t
Type et cPmtecove Wciaass ef Concaste :a lachesg. ; m3**' Nam'or !: :: of

Ct.ncrete Coure*e '

I
. i i , , . i

49.0:4 G . f.,:44.1!41.7;;3.2:35.s.3 5.3 31.97,.4 27.0'24.GPrimary 2.45 8.15
e i i e i

Secondary
Leakaged

0.1% 2.45 3.15 ;24.0 22.1.10.717.3|14.S;12.41.30 7.S 5.0 2.C, 0.2i

0.05% - 2.45 8.15
22.1 13.717.3;14.5|,12.4

9.9 7.5 5.0; 2.c 0.20

32.7,*0.0:27.9|25.5 M. I'23.7.13.3!!5.G'13.5.11.1S.7
Seatter ea

i

30* 2.4 S.O
45* 2.35 7.8 !33.6I.'s.2 25.0'20.0. ! $1S.S!10.!,:14.2;II.Si 9.4l 7.1
60* 2.27 7.55 27.S'3.5 23.;:21.C 13.7I15.4:14.211.1.! 9.5i 7.4I 5.1
90* 1.82 6.05 21.3t13.4!17.7:15.S:14.0'12.2'10.4! 8.G| S.7| 4.S' 3.1

IS.0'IS.3 :4.5|12.S'11.1| 9.4 7.713.0i 4.2| 2.5, O.S120* 1.72 5.7 t
I i i e 1 | |

aFor a weekly design level of 100 mR: add one tenth.vslue layer (TUL) for
regiorts in the envirors to reduce racistion to 10 mil / week.

bil'-worklosa in niweek at I m U-use f actor T-occup2ney f actor.
CThickr.en bued on eonerete density of 2.25.-Jem8 (147 lb/f t').
d Refers to teskue rsdistion frem source nousin;- when soureo in "0N" condi-

tion; may be ignored if le:s than 2.5 mR/h at 1 m.
eFor large f. eld (20 cm) and a source to skin distance of 40 to 00 cm. This in.

cludes scattering frem the ecliimator and from the phantom {3].

. _.
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Question el5

In a fuel reprocessing plant, irradiated fuel is dissolved so that it is
chemically separated into three main streams:Point Value

3-1/3 a) uranium

3-1/3 b) plutonium

3-1/3 c) fission products

Assume that maintenance work must be dcne on a pump in each of these streams.
Briefly discuss the healtn physics precautions which must be taken for the
work on each stream.

Question e16

One area of a fuel reprocessing clant is made uo of the five rects shown
on the attached sketen (Figure 4). You are being consultec by tne facility
engineer to assist him in properly designing the ventilation system.
He gives you :ne attached sketch and the following information:

a) The ventilatica suoply and exhaust for this area will service only
the five rooms snown.

.

b) Each room will have its cwn suoply and exhaust duct and any volume
of air can be sucplied te and exhausted from any room. (The facility
engineer will design the pressure croc between areas so the proper
air flow patterns will exist when dcors are opened.)

c) It is felt that the NRC will agree to waive the Reg. Guide 3.12
requirement for rougning filters on the exhaust of eacn rcen it thei r
absence will permit a singia alpha constant air monitor to service
the entire area and detect 1 x MPC within 4 hours if it occurs in any
one of the five rooms.

29Pu is 2 x 10'I2 aCi/cc)d) Pu-239 is the limiting radienuclide (.MPC for
3

e) The design criteria states that each of the five rects must have at
least 5 air cnanges per hour.

f) Ceiling heignts:

Crane and Equipment Maintenance Area = 20'
Product Container Storage Area and the

Plutonium Loadout Ocerating Station = 14'
Air Lock anc Corridor = 12'

C / Il f),

Lvv
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In checking various alpha ccnstant air monitors, the one you have decided
to recommend uses a kinetic impactor system witn a step acvance tape.
This monitor has the following specifications:

a. Nominal ficw rate = 20 cfm
b. Detector efficiency = 30%
c. The tape advance frecuency is adjustable so that a 4 hour sample time

is possible.
d. Normal background on the monitor is 10 com.
e. The meter scale and time constant of the monitor are such that 20 cpm

above background is easily recognized as a positive reading.
Point Value

Calculate the minimum airficw which must be used for each of the five
10 ms so that you meet all the cesign criteria and can detect 1 x i9Cr

in any rocm within 4 hours by saroling the common exhaust heacer.
(Neglect the volume of air tnat is in any personnel coor opening.)
(1 cu. ft. = 23,300 cc)

;,
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DATA FOR QUESTION 16
FIGURE 4
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ABHP EXR!It!ATI0tt #20

June 28, 1976

Part II - Answer any seven

Total Time: A hours

Question #1

The transportation and disposal of radioactive waste have received
Point Value considericie attention in recent years.

5 a) Discuss the environmental impact of accidents involving the trans-
portation of radioactive waste. Include in the discussion the
relation of transportation regulations to the environmental effects
of accidents.

5 b) Discuss the environmental as;ects of the present disposal of
1) activation products and 2) transuranic wastes. Include in the
discussion packaging requirements and environmental considerations
of disposal site selection and operation.

Questian #2

0Electro:' capture detect 0rs for gas chrocatographs use tritium or Ni.

foils in the cells. Release rates for each, at their nor-'al operating
temperatures, are 10 uCi/ min and 10 nCi/ min, respectively. One of each
type is located in a rcom Em x Em x 3a in a laboratory building fairly
accessible to the general public. Assume that the tritium is released as
the oxide whereas only 50% of the nickel released is soluble.

A fan in the room provides reasonably complete mixing. The ventilation
system, which exhausts the room air directly to the outdoors, provides

Poin 'lalue three air changes per hour.
634 a) IIhat are the average room concentrations of tritium and lli at

ecuilibrium when the gas chrc atographs are operating?

6 b) Discuss the health physics prcgram that you would recccmend for this
operation.

Data: itPC (air) (uCi/ml)

Controlled Area Uncontrolled Area
-6 -7Tritium (as HTO or T 0) 5x10 2x10

2

63:4i (S) 6x10 2x10
-8 -9

-7 -8(I) 3x10 lx10
ji is

.i
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Questien #3

A radiographer installed x-ray film around a pipe weld prior to inserting
a sealeo source of gamma radiation into the pipe as part of the inspection
procedure. After completion of tne film installation, it was discovered
that he had been exposed from the back to the source which had not been
fully retracted into its shield.

The radiographer's dosimeter was processed and he described and re-enacted
(the source having been removed) the installation of the film. It was found
that he wore his dosimeter near the midline of his chest about 23 cm above
his beit; the scurce was at the level of his belt, in line with the midline
of his back, and at a distan:e Of 10 cm from the surface of his back; and the
dose equivalent at the locaticn of his dcsimeter was 0.1 rem for the duration

Point '!alue of this exposure.

7 a) Calculate the maximum dose equivalent at the surfa:e of his back given
the following: the HVL for the radiation in any tissue in this case is
5 cm; neglect any other effect of scattering or buildup and any attenuaticn
by air or clothing; the radiation at any point considered is in equilibrium
with soft tissue; the radiographer's torso is assumed to be a slab of
soft tissue, 25 cm thick anc 35 cm wide; and the source is a point source.

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

Question a

The folicwing average life span data en a large group of young adult rats
that survived early mortality (more than 30 days) was collected using
cobalt-60 gamma radiation delivered in single acute doses.

Ocse (rads) Life Scan (days)

15 997
70 980

150 939
300 832
425 827
550 780
650 739

The control (unieradiated) rat lifes;an was 1000 days. The dose leading
to 50~ mortality (LD c_33) in a third group of previously unirradiated rats5
was 700 rads.

(Ccntinued on next page)

t ', ') i ' . '
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Point Value
a) Estimate the average life-span shortening due to acute *0

5
Co irradiation*

for rats in days per rad.

3 b) Determine an ecuation for the life-span as a function of ga=a dose.
Express the life-span as percent of control lifespan. Make the
equation as simple as possible that fits the data approximately.

3 c) Assuming that equal fractions of the LDc0 30 for the different species
of mammals produce the same percentage Idespan loss, estimate the
life-shortening effect in years in man from a single acute dose of 100
rads. The LD50-30 for man in this case is 300 rads at the midline.
The life expectancy is 70 years for unirradiated humans.

Question #5

As the Health Physicist at a large university you have been asked to set up
an in-house bicassay program to monitor biology and chemistry research
workers who at various times work with up to the following quantities of
radioisotopes.

Quantity and Isotooe Half-Life for Critical Crean

2 Ci of 3H Te = 10 days
32200 mci of P T* = 14 days
14100 mci of C T = 12 days

850 mci of 125; 7 = d2 days
e

Your previous experience at this university indicates that 99% of tne bicassay
results are less than 1 investigation level (as defined by the ICRP) -

Poinc Value Discuss your recomendations and reasons for the following points.

4 a) What type of bicassay would you reco=end for ea;> radioisotope? (Sicassay
includes any method used to evaluate internal deposition of radionuclides)
Assume you have access to any type of counter desired.

3 b) Discuss the rationale for the routine bicassay frequency you would
recommend for each radioisotope.

3 c) What calibration methods would you recomend for each type of bicassay
analysis you choose?

t i' \J
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Question 36

A biologist wearing a labcoat but no gloves was homogenizing a cell culture
containing 50 mci of 32P-phosphate. The tube shattered and uniformly
contaminated both of his hands. After three scrubbings with detergent, you
measured the,non-removable activity with a 5 cm diameter detector at. contact
to be 1.6x10o cpm anywhere en either hand. The worker is now on his way
to your medical facility and you stop by your office to get the following
data before conferring with the Institute physician.

1) From 73diolacical Health Handbook
32? for P = 0.69 MeV, T 1/2 = 14.3 day, maximum range of s in tissue = 320 .g,

3

Standard man: epidemis 500 gm
demis 4400 ga
skin area 10000 cm2

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

2) From your files

Total detector efficiency (including geccetry) = 3.0",
32 -phosphate hand contaminationEffective removal half-life for 3 previous P

incidents was 2.7 days.

3) From Radittion 30 sir et-v (Hine and Browr. ell)

For a 3- source on an infinite thin plane inside a unifom absorbing
material the dose at point (x) is:

0(x) = 2.56 x 10 Ise (C [ (l' inh)-exp(1 - y } } +exp(1-vx)-9

expression in brackets [] a 0 if x > Cj

2
D(x) dose rate in rad / min. at depth x in gram /cm=

ES avg. 3 energy in !!eV=

dpm/cm2e =

9
9.2 cm /gm tissuev =

1oint Value C =

6 a) Calculate the maximum dose to the dermis anc the subcutaneous tissue.

2 b) How do these calculated doses comoare to maximum permissible doses fcr
these tissues?

2 c) '| hat recommendations aould you make to the chysician regarding initial and.

folic', -up treatment procedures?

-46-
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Question 37

In a power reactor, failed fuel cladding results in significant gaseous
activity being released from the fuel and possibly from the plant. Since
this gaseous activity can produce health physics problems both in the plant
and in the environs around the plant, it is important to recogni:e that a
cladding failure exists and to identify the suspect assembly or assemblies

?cinc /alue so that they can be removed from the reactor.

2 a) What is usually the first indication that a fuel cladding failure has
occurred in a PUR? In a BUR?

I b) If this first indication is questionable, what can be done to verify
or refute the indication?

I c) Uhat actions can be taken while operating to aporoxim.ately locate the
suspect fuel?

5 d) Once the reactor is shut down, the fuel can be" sipped"to determine the
condition of each assembly. There are three general"sipoing" techniques
used. Describe each of these technipues, describe the activities
measured to evaluate the fuel, and give the advantages and disadvantages
of each method.

Question a8

A deminerali:er on the primary system of a pouer reactor is processing a ficw
of 6001/nin. The long-lived isotooes rarovec by n2 darinerali:er are
analy:ed to be:

uCi/mi
60 4.3x10-4Co
54Mn 3.8x10-4

Foint '/alue 137Cs 3.2x10-2

5 a) If the decineralizer has been on-line for lSO days, what is the total
activity of these ra .icnuclides which is built up on the demineralizer?

5 b) Assuming that the deminerali:er approximates a point scurce at three meters,
what radiation level would you expect to measure at three reters from the
demineralizer after it has been isolated for four weeks?

Data:

Radionuclide Hal fl ife Beta Radiatien UJev) Gar.ma Radiacion '"evi
CD

|4Co
5.26y 1.48(0.125), 0.314(995) 1.17(100P.),1.33(1003)

3 Mn 313d 0.835(1C0%)
137Cs 30.2y 1.176(7%) 0.66(85")

u ,<g
-47- f. f g



.

ABHP Exam d20 -6-

Question 49

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

Point '!alue Discuss:

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

3 b) The specific changes in facility design philosophy as it relates to
the off-site environment

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

Question 110

226The concentration of a in the at:csphere at a particular location has
been measured to be 10-l uCi/cc on the average. The average c::ncentration
of 225Ra in the soil at this location is 2.2 d::m/g and it is approximately

Point Value uniformly distributed in the soil. The density of the soil is 2 g/cc.

2 a) Assuming a resuspens{cn factor of 5x10-7 m-1, what is the resuspendable226Ra activity per m ?

2 b) '! hat is the effective thickness of the resuspendable layer of soil?.

5 c) Assuming an adul: inhales 225Ra at the concentration measured a; nis
location for 30 years, wnat would be the total integrated dose equi-
valent to the bone at the end of the 30 year period?

7Given: Breathing rate = 2x10 cc/ day
225 a inhaled reaching the bone is 0.2Fraction of R

T f r removal of 226Ra from bone = 1.6x104
E

days

Dose equivalent rate to bone from 226Ra = 0.8 rem / day-;Ci

-48- ., ,.,
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Question #11

You are hired as a consultant to specify the required protective shielding
for a general purpose radiographic / fluoroscopic examination room that has
the following lay-out:

hil Vertical
Bucl:y

.|= p 5_=-a.,n _~

r X-Ray Tube**"""*q .

Head
h:>

-

.

j ? ass|| art- t

~ roon , j :en

0
M|M g teu guss '3

v.c..m ..nwc,y%q
_ __ =_-__ _ _ _ _ - _ . - - _ _ =

A 100 kVp x-ray generator equipped for image intensified fluoroscopy is
to be installed in this facility. The patient load will be acproximataly
20 per day, 5 days per week. The average number of films per patient is a
with an average of 100 mAsec per film. The nor-al tube head to wall
distance is 2 meters. The hall on the other side of Wall A is considered

?:i n .'alue a controlled area.

5 a) Calculate the required primary protective barrier thickness for .-tall A
using the shielding information given in the acccmpanying figure.

* b) Following complet1cn of this facility a radiatien protection survey
shows the exposure rate in the hall opposita the vertical Bucky to be
200 mR/hr during a typical chest radiographic examination with the
x-ray machine operating at 100 kVp Ind 200 mA. Is this excessive?
Explain ycur answer.

(Continued on next page)
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Ficure for Ouestion 11
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Question 512

A three room nuclear medicine depart ent in a comunity hospital is condu:-in~
routine diagnostic studies with a rectilinear scanner and a cam:.a ca. era.
It receives a 200 eCi Mc-99 generator each week. Other radi6 pharmaceuticals
are obtained in individual patient doses. Radiotherapy is limited to I-131
for hyperthyroidism and thyroid cancer.

Design a continuing radi?.:icn control program for this facility. Se sure
Foinc Value to discuss:

2 c) Records required

2 b) Instrumentation needed

2 c) flursing instructions, if any

2 d) Routine radiation and contanination surveillance

2 e) Personnel conitoring

-50-
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Question f13

You are a health physicist at an institute that intends to install a 200 MeV
proton synchrocyclotron tnat will produce a beam intensity of 10 uA of
protons in the experimental areas.

The accelerator's experimental areas are to be built underground, but the
roof shielding design is your responsibility.

A cosmic ray experiment that is measuring fluctuations in the neutron
Point Value intensity produced by cosmic radiation is located 500 meters from the

synchrocyclotron on a hill directly overlooking the synchrocyclotron.
10 What thickness of concrete roof shielding for the synchrocyclotron would

you recommend?

Given:

A 200-MeV proton produces an average of 0.5 neutrons when it interacts in a
thick copper target.

Cosmic ray producad neutron flux density at the cosmic ray laboratory
= 102 n/cm-' sec-I with fluctuations of + 10%.

_

The transverse attenuation length for the neutrons in concrete is 35 gm cm-2

Density of concrete = 2.4 gm em-3

Charge on the elec ron = 1.602xlC-I9 coulceb.

Question 314

A physicist working on an exoerinent calls you to report that he believes
h6 has accidentally placed his right arm in the beam of a 5 GeV croton
synchrotron for aoproximately 1 ainute. The accelerator produces 10 pulses

Point /alue per minute at an intensity of 1012 protons per pulsa.

6 a)
You have available a 3-in. x 3-in. IlaI seigC in activated body tissuetillation counter. Calculate
the counting rate you v:ould observe from I
with such a counter if the exposure had ccourred.

Given: Beam size = 1 cm2

Production cross section for II C for protons in oxygen = 20 eb.
Halflife of IIC = 20.4 min.
Efficiency of detector including gecmetry = 105.
Time of measure ent = 1 hr after suspected exposure.
The thickness of the arm is 10 cm and its cocposition is H 0'

2

(Continued on next page) ; O'/ 'l /c
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Fofn Value b) If the measurement of activity induced in tissue were to be tr. ken in
tne radioactive environment of the accelerator where the y-background

2 is s 1 mR/hr could the induced activity be det=cted? (The:ta: detector
gives 400 cps in an exposure rate of 10 aR hr-I due to 22 bra y's).

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

Cuestion 815

A line containing 95% enriched uranium in solution as uranyl nitrate is
being cut in order to install equipment to dislodge a plug in the line.
As a health physicisc you happen on the scene as maintenance people are
cutting the line. They are dressed in coveralls, latex gloves, clastic
boots, and are wearing respirators, hard hats, and goggles. The field of
radiation is 350 mren/hr and all personnel are standing around the equipment
watching progress of the work. The area has been ribboned off and a
plastic bag has been taped to the line around the cut area in order to

Point Value prevent contaminants from splashing to the floor and adjoining equipment.

4 a) What is the major item Of concern here?

5 b) What, if any, changes would you recom-end in the procedure?

M sticn =15

You are the health ohysics member of a design review team responsible for
evaluating the design of a Tuel reprocessing plant. As means of reducing
doses to personnel from radioactive material and releasas of radioactive
materials to off-site locations, briefly discuss the design of each of the

Point Value following:

3 a) containment and confinement barriers

3 b) shielding

I c) physical layout

2 d) ventilation
i e) equipment design

, ,,
' '
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July 8,1977

Answer snv seven

Tetal Time- 4 hcurs

Cuestion 41
Point 'Alue

2 I.ist and briefly discuss five reasons why radiation protection standards
fer each for cccupationally exposed persons are greater than for members of the
reason cublic.

Question *2

You are the health physicist fer a university hospital which is licensed
to perform implants of radionuclide pcwered pacemakers. Patients re-
ceiving such implants are to car / identification cards and a bracelet
er other approved Jewelr/ identifying the wearer as a bearer of a radio-
nuclide powered pacemaker. In case of emergency er death, your hos-
pitsi is to be contacted and the pacemaker is to be removed.

The physician in charge of the program has just learned that, inspite of
these precautions, two patients who had implants have died and were
buried without notification of the hospital and without removal of the
pacemakers . In one case, the pacemaker was pcwered by 80 Ci of
Pm-247 (2.52 year half-life) implanted a year ago. The other was pcw-
ered by 250 mgms of Fu-238 (~4.3 C1) (87.8 year half-life) . Neither
patient was cremated and disinterment of the bodies for removal of the
pacemakers is possible. However, the legal problems and the pctential
mental anguish which may be suffered by the survivers are also facters
to be considered.

Point Value
10 You are asked what your recommendations would be frem a health physics

point of view.

(- ,c n7i
( i. |
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Questien =3

33An analystinhaled about ten nanegrams of S when he entered a laborater7
module after a vial containing one milligram cf 33S exploded. Flcer sur-

2faces in the laberatory were contaminated to 70 mC1/m . His bcdy surfaces
were decentaminated with soap and water; contaminated bcdy hair was re-
moved by shaving. All urine and fecal samples were ecliected for 33S
deter ainattens until the concentration in the samples decreased to the
limits of detection, 0.1 nC1/ liter cf urine er 0.1 nC1/100 grams feces.

Peried Total Fraction 31clegical

Monitered 35S Activity Eliminated Halftime
Samele (davs) fu C1) % (davs)

Urine 65 610 0.75 0.3

0.25 7

Fecal 8 380 1.0 1

Point Value
35

4 a) Cetermine *he dose equivalent from one millicurie of S in the
body for one day assuming the whole bcdy to be the critical crgan.

6 b) Calculate the analyst's integrated whcie body equivalent.

35Given: S data half-life = e7 days; beta energy = 0.167 MeV (max);
= 0.05 MeV (ave)

Quality Facter = .1.0 (total body)
Crgan Weight, total body = 70 kg; lung = ' kg

3.7 X 1010 dis /sCurde =

eV = 1.602 X 10-12 ergs
day = 8.64 X 104 s
Fraction of Systemic burden excreted in urine (Fu) = 0.9

a.
1

a: dz = 3e

-54-
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Questien d4

You are requested, by a large experimental facility, to suggest methods
for them to evaluate their stack for tritium releases. The facility con-
ducts many experiments which involve releases of small quantities of
gaseous bets / gamma emitters.

?cint Value
5 a) List and describe four methods fer evaluating tritium released in

their stack gases.
5 b) Discuss the problems asso^ated with each method.

Cuestien 45

?ctnt Value
a) Discuss the majer method of neutron production and intercompare

the relative neutren production for:

2 1) 3 MeV electron constant voltage accelerster
2 2) 50 MeV proton cyclotron
2 3) 30 GeV pretron synchtetron

4 b) List the most common means of personnel dosimetry for neutrons
at accelersters and discuss the advantages and limitatiens of
each method.

Cuestion 46

Point Value
IG Calculate the flux density of high-energy muens that will produce A

dose equivalent rate of 1 millirem per hour in soft tissue. Take $
as 2 MeV g-1 cm . State your other assumptions.2

C n7
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Cuestion *7

The continuation of atmospheric testing of nuclear devices by the
People's Republic in China adds to the inventcry of radiocentaminants
in tb nordern hemisphere. This situaticn tends to complicate peri-
edicaHy tne interpretatien of reutine radic1cgical environmental sur-
veillance data. This is particularly so fer facilities which have been
Operating fcr sen e time. Fcr the fcilcwing si:uations discuss de
methods by which you would estimate de crigin of de contamination
er the facility's centribution to sample activir/. Assume the facility to

be a pressuri::ed light water reacter which has operated for rac years and
has been thrcugh two partial refuelings. Assume the weapon to be a pure
fission device. Assume the time lapse between the test and sample ecliec-
tien to be 7 days. Assume heav/ rains with the ar-ival of the falleut.

?cint Value
3.3 a) Silt samples cenected at several downsteam locations in the

58c 50receiving stream sr;cwed de ;resence of o cc 134Cs,
IIl , and h3137Cs, 33 , c, , 3 :37 , 95140 141 l, Ra.Nb ,

3.3 b) Milk samples ccHected at several Iccal farms showed significant
concentrations of 13II, 132;, 99 r , with no significant change5

in 90Sr and 137Cs.
3.3 c) Compcsited raw demestic water cellected at a downsream in:ake

shewed elevated Titium and small quantides of 52ca, 50C0,
54 140 aLaMn ,and 3

Cuestion *8

You are a health physics censultant fer a uranium mining anc milling
company. Last night, at 11:00 p.m. , at the Victcrio Peak uranium
miH, a retention dam brcke releasing 2 =1111cngallons of tailings
water and slimes. Abcut 50 acres of land adjacent to de min have

been flecded. The Shift Superviser cedered a temperary berm thrown
up which has confined Se ficw to land centrolled by de miH. The
flew stepped about 1/2 mile shcr of de sman ecm= unity of Black
Sands (about 50 residents) . The mill has been shut dcwn.

The miH is located in a dry part cf de ccuntry subject Oc frequent
periods of high winds. Crinking, farm, and mill process waters are
cbtained from shancw aquifers.

Point Value
4 a) What pregram would you initiate to assess de potential radic-

Icgical impact of de tailings spill upcn Se environment?
4 b) What actions wculd ycu reccmmend to de mill Operatcrs to

minimize and to ceneci de impact of de spill?
3 c) Wht radicisetcpes are of majer concern?

3r,

' > /a
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Question *9

You are asked to determine the gasecus releases frem a labcratcry
3 3em / min) con-operation. An isokinetic stack sampler (ficw rate 10

taining an activated charcoal canister is utilized to sample the gasecus

relea se s . The canisters are changed and angly ed once every 24 hours.
The stack discharge rate has averaged 200 m / min over the last year
snd the only radionuclide released has been 131 The average netI
131 I activity (background subtracted), as determined by an end window
GM counter, fer each canister was 43,600 cpm. Assuming a collection
efficiency of 90% and a counter efficiency of 30%, and neglecting

131, conduct the following calculations.radioactive decay of I
?ctnt Value

131 32 a) Calculate the average concentration of I (gC1/cm ) released
via the stack for the year.

2 b) Cetermine the :cta1 amount of 131I (gC1) released to the atmosphere
-

by the labcratory over the year.

3 c) Calculate the average thyroid dose to an individual who stands at
the facility fence for the entire year. Weather data indicate an
average annual dispersion facter fer the area at the distance of

3interest of 7 X 10-0 sec/m . The des
I is approximately 1.49 X 10~g to the thyrcid of an adultfrom 131 mrem /pci inhaled.

7 3cm / day.Breathing Rate = 2.3 X 10

3 d) Stiefly cutline a suggested environmental monitoring program for
a followup to the effluent monitoring program at this labcratcry.

e, c; r
i t. L J
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Guestion 410

A researcher in the Physics Department wishes to construct a photo
9 e and 1 A *-Sb . He plans to use a very sns11 sealedneutron soug cf B

9capsule of Sb surrounded by 30 gm cf 3e.
Peint Value

,

8 a) Calculate the approximato radiation dose rate frem this source.
Show ca'xlations.

2 b) Discuss the -t.:ure of the shielding you would recommend.

Data:

10 Ci of 124Sb 9 3e ( y ,n) cross section = 1 millibarn

9 e ( y , n) thre shold = 1.66 MeV3

Be density = 1.3 /cm3

124 Sb decay Scheme:

Enerev (MeV) 1
0.603 97
0.644 7

1.692 50
2.088 7

Neutron ene.7/ = 24 kev

400 X 106 n/cm2= 1 rem

-58- - 7Js
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Question all

An impact wrench used with a chemical separations facility crane has
been in stcrage for three years. Analysis Of a swipe from the wrench
showed 2 mci 90Sr, 8 mci 137Cs,2uC1 239Pu, and 7 nCi 241 m. TheA
radiation intensity at 2 meters from the wrench is 10 rad /hr. Direct
maintenance will be required to make the wrench serviceable since the
lifting bail was bent during stcrage. A plastic containment hut with
a HEPA filtered exhaust is available in the shielded repair cell.

a) Discuss your reccmmendations regarding:

1. Decontaminatica cf the wrench prior to repair.
2. Protective cicthing and equipment.
3. Exposure centrol,

b) Radioactive waste (cleaning rags, rubberi::ed canvas gloves, and
fire retardant paper) from the repair operation was packaged in a
55-gallen galvanized drum. Estimate activity in the drum, assuming
all radienuclides are removed equally effectively.

Given: Radiation intensity at 10 meters from the drum is 20 mR/hr.

Nuclide Half-Life Aloha Enerev Beta Enerev Gamma Enerev

ao~ Sr 27.7 years 0.546 MeV (max) --

90Y 64 hours - 2.27 MeV (max) -

137Cs 30 years - 1.18 MeV (max) 0.662 MeV (85%)
239 Pu 24,400 years 5.16 MeV (88%) - 0.052 MeV (0.02 %)
241

Am 458 years 5.49 MeV (85%) 0.060 MeV (36%)-

%
*

'O, . 7
| . L. |
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Questien =12

Possible accidents at pcwer reacters have received considerable
attention in the past several years. WASH-1400 (Rasmussen Repcrt)
is an in-depth investigation of pctential accidents at pcwer plants.
Answer 4 of the following 5 sections:

?cint Value
2.5 a) Explain the event tree and fault tree technique used in the repert.

per section (What is the relationship between them ?)
b) What are the three sets cf probabilities which are ccmbined te

reach the final probabilief of a specific consequence (death er
injury) on the population?

c) This repcrt develops some new valuec for I.D 0/50. Apprcxi-5
mately, what are these values, and what are the reasons for
having mere than one ?

d) What doses are ccmbined to arrive at the total dose used to
evaluate mcrtality rates ?

e) Based en this repcrt, what natural phencmenon (cr group of
natural phenenmena) has an equivalent probability of mcrtality
as de 100 operating nuclear power plants ?

Cuestien *13

A stainless steel belt has come Icose frem ene of a reacter vessel
internals. Plans are to pick the belt up with a remete set cf tengs and
and bring it up cut of the water fer Iccal visual inspection and then
send it eff-site for metalurgical inspection. This belt has been in
the reacter fer 910 effective full power days. The thermal neutron

2flux in this pcdien of the reacter is calculated te be 2.1 E 12 n/cm - sec.
The reactor will have been shut dcwn fer 17 days at the time the
belt will be. removed. Frem drawings, the belt is calculated to weigh
2L5 grams. The ccmposition of the belt is:

Iron -- 30 6
Nickel -- 19'6
Manganese -- 0 . 5 '".
Carbon -- 0. 5 ?6

Point Value
10 Calculate the gamma radiation level excected at 12 inches frem the

belt in air. (Use data frem that crevidec en the anached table.
59Ce centaminatien 1.::. nickel and irca shculd be neglected.
Avegadro's number = 6.022 E 23.)

c. -

/ 1 s

4 - V
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Data for Ouestien =13

Thermal Neutron
Activation

E gamma Yield: % per Cross Section
Radionuclide Half-Life (MeV) Disintecration Parent Isotecte % (barn s)

Ma- 54 313d 0.83 5 100 Fe-54 5.82 0.011

Fe-55 2.7y no gamma Fe-54 5.82 2.3

Mn- 56 2.58h 2.98 0.4 Mn-55 100 13.4

2.13 15

2.65 1.8

1.87 24

0.845 99

Cc-58 71.4d 0.51 30 Ni-58 67.77 0.13

0.810 99

0.865 1.4

1.67 0.6

Fa-59 45.1d 0.191 3 Fe-58 0.31 0.9

1.29 43

'71.10 5

N1- 59 8E4y no gamma Ni-58 67.77 4.8

N1-63 92y no gamma Ni-62 3.66 14

Ni-6 5 2.56h 0.37 4.1 Ni-64 1.16 1.6

1.49 24.9

1.12 18.1

' 30 o ') r ;.
LL/
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Ouestion =14

A 26 year cid female was referred to radicicqy by her internist for the
fc11cwing examinations:

a) Chest, PA and Lat.
.b) Sarium Enema
c) Intravencus ?yelegram

Subsequently it is disecvered dat $1s patient was ac weeks pregnant
at the time cf de examination. As the hospital heald physicist, you
are censulted.

point 'lalue

5 a) Estimate the fetal dose from each of these precedures. Describe
your method and assumptions.

2.5 b) Discuss ycur recommendations regarding patient management in
light of your estimated fetal dese.

2.5 c) What centrols wculd you recc= mend be instituted in ceder to
minimice the reoccurance cf $1s type of problem'

Cuestion =15

A graduate st Wnt is opening an irradiated quart: ampcule containing
500 C1 cf l'3Yb cxide pcwder. He is working behind a 4 inch thick,
lead glass shield and is csing long tengs to unwrap de aluminium
foil covering en $e ampoule. He becomes impatient with the tengs,
reaches arcung de shield with both hands and unwracs de foil
which peint he discovers $at the ampoule is broken and Se 15$ atYb
powder spills cut. The tudent recognicing a pctential problem
immediately stepped back fccm de area. Within minutes the exhaust
air alarm (set fer 10 X normal background at the absciute 9. Iter; scunds.

Subsequent recens -uction Of the incident shows $at the student's
hands were close to but act less than ene centimeter from de am-
pcule for 30 seconds . Measured dose rates were 1 rem / minute at

3aone feet unshielded and 20 mrem /hr behind me shield. -C-Yb
decays by electren capture (T4 = 32 d) emit *tng primarily != X-rays ,
plus 53 and 139 kev gammas. '

Ciscuss the fc11cwing:
?cint Value

5 a) Exgesure evaluatien and management.
3 b) Cleanup of labcratcry.
2 c) Steps to prevent recurrence of incident.

L s'i-62- - 'v
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Question 416

The Yakima Hospital Radicpharmacy has requested to do radiciodination
with125 They propose to use up to 10 mC1 per day to do the proteinI
icdination werk. Discuss the folicwing health physics aspects of the

program that you would initiate.
Point Value

4 a) Health physics controls for preparation including a ?nitoring
problems .

3 b) Personnel protection.

3 c) Waste disposal of liquids and solids.

The following infennation is provided:

125 (s) Concentrations, gC1/ccI
.

10CFR20 Values Cccupational I.imits

Table I Table II Air
Air Water Air Water 40 hr 16 8 hr

5 x 10-9 4 x 10-3 8 x 10-11 2 x 10-7 5 x 10-3 2 x 10 -3

Maximum permissible body burden (C.O. = thyrcid) is 625 aC1.

An increase of 52 nCi in the thyroid would indicate an exposure
to an air concentration 2 the 40 hr MPC limit.

Gammas: Te X-rays, 0.035 MeV (7%); T 1/2 60 days.=

-63- , ,
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ABHP EX AMINATION 22. PART II

June 19,197S

Answer any seven

Total Time: 4 hours

""* "
Point Value

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

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 simplest methods of controlling radiation exposure in an
occupied room from this source?

3 d) Given that the production cross-section for one of these radionuclide3
is 60 mb, calculate the equilibrium concentration in a room of 100 m
and no ventilation for a 13 o proton beam and a 1 m air

6.25 x 10
sgap. Assume a 1 cm beam. Specify which reaction you have chosen.

Data

RDensity of air at standard conditions = 1.29 x 10'
3

Molecular weight of air = n ole
23 moleculesAvogadros Number = 6.02 x 10 mole

Qu sti n 2Point Value
5 a) As a consultant to a university, you have been asked to provide

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

3 b) Identify at least three types of radiation which are normally produced
by the interaction of a particle beam and a target and which are
significant from a health physics point of view. How is each produced?

2 c) Which type of radiation would you expect for a 3 MeV electron beam
interacting in a copper target? For a 30 GeV proton beam interacting
in a copper target?

-64-
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A compcsite whole milk sample collected on April 10 from cows on pasture
at a dairy farm revealed the following:

Nuclide Measured Concentration

40K 1100 pCill

39
5r < 2 pCill

90
Sr 12 pCi/l

131
1 < 0.2 pCi/l

137Cs 1.7 pCi/l

Ca 1030 mg/l

The dairy farm is located 14.7 miles ENE from a 360 MW boiling water
power r'eact or. Prevailing winds are from the south, 'and X/O values
at 15 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 been13 {.ormal and 24 C of gaseous
radioactivity including 26 mci of I have been discharged to the
atmosphere; approximately 3% of this amount was discharged the. week of
April 3 - 10.

Point Value
6 a) Discuss the significance of the radionuclide concentrations given

above, and suggest an explanation for any anomalies.

2 b) What sort 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?

2 c) Suppose that a small (100 KT) nuclear weapons test (atmospheric) had
been set off in Siberia 2 weeks prior to collection of the sample. *

Would you expect any change? Why?

|bbC'
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Ouestion 4

Assume that you are the health physicist at a nuclear power f acility 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 f acility
is located on generally flat terrain, with no substantial hills and only
scattered trees.

Point Value
a) Describe the purposes for maintaining a meteorolog.ical monitoring

.

2
program.

2'
b) Describe the general design criteria you would prescribe for 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.

I c) Describe t e general configuration of the plume of activity.h

d) Estimat e che ground level concentrations at the site boundary (1000
meters and at the community (15 km) and provide your assessment of
the potential hazard. (Relative axial concentration curves are
attached.)

I
e) If the release occurred between 1300 and 1315 hours, how would your

answer differ at the location of the community (15 km)?

Ouestion 5

The principal activities wr.i 5 occur at a nuclear fuel storage pool are:Point Value
3 a. Fuel unloading

3 b. Fuel storage

4 c. Fuel preparation for reprocessing

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

Ouestion 6Point Value

a) Provide a physical and conceptual description of working level (WL),
including its relationship to MPC , MPCw, and MPE.2 3

b) What is the application of WL?

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

-66- j 9
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Ouestion 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 room.

OPERATING PARAMETERS

Potential: 120 kVcp Current: 30 mA
Time per scan: 30 sec. Scans per patient: 28
Patients per day: 10 Time open per day: 3 hours
Days open per week: 5 Tube type: diagnostic
Max. tube heat dissipation: 3600 joules /sec

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

3
b) Excluding the shielding of the walls, estimate the exposure expected

per week at positions 1 and 2.

2
c) What shielding (total) is required in the walls, at the two indicated

positions (I and 2), to bring weekly exposure rates down to acceptable
limits?

3
d) Describe how you would check the adequacy of the wall shielding after

the machine was put into operation?

Half-Value and Tenth-Value Layers

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

4: m,

' ' '"
_ _ _ _ . _ _ _ i- __ _ _ 1 .~ _ . ._

50 0 06 0.17 0 43 1.5
70 0 17 0 52 0 54 26

100 0 27 0 58 1.6 53
125 G 25 0 93 2.0 66
150 0 30 0 99 2 24 74
200 of2 1.- 25 54
250 0.56 2.9 28 94
300 1 47 45 31 10 4

400 25 i3 3.3 10 9
5@ 36 11 9 36 11.~

I MO 79 26 44 14 7

2.00 12 5 42 64 21

3.000 14 5 48 5 74 24 5
4 000 16 53 85 29 2 0. 7 91
6 000 16.9 56 10 4 34 5 30 99
8.000 16.9 56 11 4 37 6 3.1 10 3

10.000 16 6 55 11.9 39 6 32 10 5

Cc- u m- 137 6.5 21 6 4.5 15.7 16 53
Cobalt.60 12 40 6.2 20 6 2.1 6.9
Radium 16.6 55 69 23 4 2.2 74

' '
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Ouestion 3
Point Valu

123 131
10 There has been much written about the " preferred" use of I over I for

thyroid work. As a consulting health physicist for a major hospital as well as
a consultant to outlying 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

123I, Sodium Iodide 13.3 hours EC (100%)

I I, Sodium Iodide 3.05 days O - (100%)

HVL, mmPb Energy of Principal y-ray, kev

1230.05 1 159 (34 %)

I2.5 I 364 (33 %), 637 (6.7 %)

Absorbed Dose, Rads / mci (25% t. ptake)

As Manufactured Pure

1 30 - 50 2 - 10

II
I 1500 - 2000 1500 - 2000

Question 9

As the RSO at a large research oriented University you are responsible for
specifying the personnel dosimetry program, as well as equipment and
procedures for adequate radiation protection. Describe in general terms the

Point Value recommendations you would make for working with:
2 32a) 50 mci of P hosphate solution used in biochemical labeling work.
2

b) 2 Ci of 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 radioiodine labeled compounds in quantities
exceeding 10 mci.

2
e) Reactor irradiated geological samples (often powders) producing

activities of 10 - 100 mci / sample.

/ )U'
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'uestion 10

A geology research associate is studying br;ne solubilization of transuranics

as part of a bedded salt waste disposal program proposa!.23ki* hPu, '3 3 " ^9 I
gpebox ge millicurie each of the following radioruclides: Am,

Cm,2 Cf. You, as University RSO, receive at 4 p.m. a telephone call
that there has been a small fire in the glovebox froin a solsent extraction
process. On arriving at the scene, you observe through the lab door window
that the glovebox apppears undamaged except for pessible leaks around the
gloves where they mate with the box. It is ascertained that the glovebox
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 10o6 of the material has been
released from the glovebox. The repo is 20 feet by 20 feet by 10 feet high,
and the exhaust flow rate is 4000 f t / min.Po. int Value

7 a) The experimenter is quite concarned and 'vants to reenter the room
immediately (30 minutes af ter tr.a incident) to shut down a valuable
piece of equipment. Calcu! ate the room air concentrations and state
the appropriate protective clothing and equipment necessary to do this
job.

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

Radionuclide M PC (p Ci/cm )
-12Pu-238 2 x 10

#Am-243 6 x 10

Cm-244 9 x 10-

-ICf-240 2 x 10

Ventilation Equation
~

C=C, e where

k = mixing factor
Q = flow rate
V = volurne
t = time
C, = initial concentration

Resoiratory orotection f actors

a) Half mask 10

b) Full-f ace mask 50

c) Airline respirator

half mask 1000
full-face 2000

. o'o
('>U /' J /-71-



.

.

_o_

d) Self-contained breathing apparatus

pressure demand 10,000
demand 50

Permissible emergency excursion factor abeve MPC,is 5

Question 11

You are responsible for monitoring radioactive shipments at a waste
'nanagement f acility. A large shielded iron cask containing stainless steel
scrap from a reactor storage basin was positioned at 50 feet from a high
resolution gammSO m nitor and a 10-minute count showed photopeaks
characteristic of Co.

1173.2 kev: 2960 counts (net)

1332.5 kev: 5150 counts (net)p y

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

605 b) Estimate Co activity in the cask.
Linear Absorption

Coefficien[)-iron
Energy Photon Yield Detector

(cmNuclide (kev) % Ef ficiency +

Mn 335 100 5.6 x 10 ' O.5112
-

60 -9
Co 1173 100 0.1 x 10 ;.4335

60 0.'058Co 1332 100 3.5 x 10 4

* Absolute efficiency at 50 feet in air (photons cc ;nted/ photons emitted)

* "
Point Value

10 You have been 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 approved by a panel of certified health physicists and
that this panel has assured that engineering controls have been instituted
wherever practicable to minimize the inhalation of radioactive material.
However, they recommend that the use of respiratory protective devices
will be necessary in addition for certain routine, non-routine and emergency
operations. Discuss the eternents of an acceptable respiratory protection
program.

.a
1

\
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A worker was found to have spent an entire 8-hour shift in an area behind a
wall adjacent to a radicgraphy cperation. The X-ray machine in use was
beamed down at the floor and operated at 220 kYp and 22 m A: the werker
was about 10 feet from the tube head with only a plaster wall as a shield.
The measured exposure rate at the worke5's location was obtaired by the
radiographer with a thin metal (30 mg/cm Fe) wall GM tube used in open
window mode and was 27 mR/hr. The worker's TLD (LiF) badge was
immediately processed and interpreted as reading 80 mrem; a pocket
chamber (200 mR full scale) on the wall behind the worker was of f-scale,
nd a TLD in the same location read 50 mrem.Point Value

3 a) That dose would you assign to the worker? Explain your basis.

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

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

Question 14

An air sampier with a flow rate of 2 cim, operated for 34 hours ypling the3discharge from a stack. The stack gases contain both Fe and I, and the
stack discharge rate is 6000 cfm.

The filter was counted immediate'y af ter removal from the sa.r. pier and the
gress count was 11,280 cpm. Two days later the gross count was 10.666
cpm. The counter background is 100 counts per

Fe and 50% for ;fgiency is
ur, c unting ef

5912%, and filter collection efficiency is 85% for I.p ,g

a) Calculate the concentration of "Fe and I I5 I in the stack ef fluent.

I
b) Given that the iodine is in the elemental form and that the iron is

attached to particulates, what type cf filter media would you use in
this air sampler?

2 59 -9 0c) Given thy MPC for Fe = 5 x 10 p Ci/cm and for ! = 1 x 10
pCi/cm , whai recommendations would you make concerning this
stack effluent?

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

Data

T for ~59Fe = 45 daysg
131

T for ! = 8.05 daysg
! cu. f t. 28,000 cm=

-

( -
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Question 15

A special maintenance job at a 1230 MWe unit SWR power plant involves
rebuilding a reactor water cleanup p#rp. The procedure ca!!s for removal
of the pump from its isolation room te a temporary plastic service tent
where most of the work will be performed. Initial surveys indicate no
detectable airborne radioactivity, surf ace cont amination !cvels below the
minimum value for a contamination zone, and gamma fields of 200 mR/hr at
one meter and 60 mR/hr in the general working area.

Removal from the isolation room can be performed by teams of three men in
f ur hours or six men in two hours.Point Value

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

I b) Based on health physics principles which alternative is preferable?
Why?

The service tent is located 15 feet from a crud trap (a length of piping 4'
long by 10" diameter) three feet above the floor.

,,

c) 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 mR/hr? (Neglect scatter
gp,ound the wall. Assume that the predominant nuclide in the crud is

Co. Show all calculations.)
,

d) Appregmately how many Curies are contained in the crud assuming it
'

is all Co?

2
e) As plant health physicist what would be your recommendation

concerning this source of radiation exposure?

Concrete Builduo Factors for a Point Isotocic Sggrce
px

MeV
1 2 4 7

1.0 1.97 3.18 6.22 12.3
Dose 3,ildup Factors

2.0 1.75 2.59 4.49 7.74

1.0 2.09 3.50 7.02 13.9

2.0 1.79 2.69 4.71 8.I6

60Broad-Eeam Co
Gamma Dose Concrete Shield
Transmission Thickness (inches)

0.1 11

0.01 19

c o )t_.
0.001 27 r.

.,,
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Linear Absorration Coef fice its Per lach

MeV Concrete

1.0 0.354

1.1 0.337

1.2 0.321

1.3 0.306

60Half-life of Co = 5.26 years

60
Co gamma energies 1.17 MeV

1.33 MeV

Ouestiony

You are the health physicist in a nuclear power station. A certified we! der
has received an unknown, unplanned exposure. His 200 mR pocket chamber
is of f-scale and it will take two hours to have his TLD badge read. In
addition, he received skin contamination over parts of his body, the most
significant of which is 6,700 dpin on his face. The welder is a traasient
werker and you hase not received written confirrna !on of es.;cs >re f un
previous employers as shown on the worker's NRC-4. Howeser, it is the first
week in the quarter and you are certain that he Fas recived no radition
exposure during this period at a f acility other than yours. His accumu'ated
pocket chamber readings at your f acility for the tr onth are 600 mR prior to

"*
Point Value

2
a) This welder is critical to the repair of the system. Consequently, y ou

are being pressed by plant management to permit him to return to
work prior to receiving the TLD badge results. Would you allow the
welder to return to work in radiation and/or contamination zones?
Why?

4
b) Assume that you have made the decision to make an in vivo count of

the worker. The results of this count are:

131 60
1 - 1.0 gCi ~ Co - 1.0 pCi

The activity is to be coasidered as the total activity in 15e werker's
body.

OJC ''
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The data for these radionuclides are:

131
I: Critical organ = thyroid

e= E EF (RBE) n = 0.23 MeV for thyroid
Maximum permissible burden in total body = 0.7 pCi
Physical T
BiologicalI. = 8 davs= 135' days
Thyroid weight : 20 grams
Thyroid size = 3 cm

f2 = 0.2
60Co: Critical organ = whole body

e = 1 EF (RBE) n = 1.5 MeV
Maximum permissible gurden in total body = 10 pCi

Biological k = =1.9 x 10
Physical T days

9.5 dgys
Body weight = 7 x 10 grams
Body size = 30 cm

f2*I
Possibly useful formulas for calculating doses:

1.2 efDose (rem) = 2 q (t) dt
m

051.2 eqf
Dose (rem) = -

2

51.2 eqf2*
Dese (rem) = m

Calculate the dose commitment to the critica! organ. How rnuch of
this dose would you assign to the first quarter?

2 c) What additional things would you recommend concerning this internal
exposure?

2 d) 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
10CFR20?

-76- g !! (;s
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Section 6

Part II - Answers to Tyoical Ouestions

Seven questions have been selected from Part II of recent exams
and an acceptable answer for each question is given. It must be recognized

that other answers cr modified versions of the answers given may be equally
acceptable . In grading questions, the Examining Panel is looking for pro-
fessional attitude, technical approach, organization, justification of assump-
tiens and logical reasoning. Thus, variations on answers are acceptable as
long as they are well supported; however, correct numerical answers to cal-
culational problems are expected to obtain a perfect score,

1 Accelerator - Exam 18, Question 8

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

Collimators
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 photons and photo-
neutrons .

There would also be a continuous 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 into some material (listed above) .
This would generate a point source of high energy photons and
neutrons .

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

III. a. Calculate beam power

P= 2. 5 x 107 (eV) x 1 (amp) x 2 x 10-6 (sec) x 3.6 x 102 (sec-1)
4

1.8 x 10 watts=

..r
(_ k O

'
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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 point 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 one failure every 2000 pulses, the continuous
beam loss dominates. It is reasonable to expect that a failure
every 2000 pulses is 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.

2. Environmental - Exam 17, Question 2

1. Air Monitoring

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

Cosmic 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

40The human subjects contain significant quantities of K and
may have in or on their bodies some radon daughters. The equipment in the

40 , U and Th. The air in the chamber maycounting chamber may contain K
contain radon and thoron plus their daughters. Some cosmic radiation will

penetrate into the counting chamber.

4. Radiation Background Measurements

All four will contribute to background measurements making it
difficult to detect small contributions to background radiation from other
activitie s .

-79- '
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5. Calibration of Low-Level Instruments

Because all four contribute in some degree to background radiation,
one cannot obtain "zero" background for calibrating instruments.

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

Radon and thoron daughters may be contaminants in low-level
laboratorie s . 40K and isotopes of the U and Th series may derive from
materials such as glassware ceramics, etc. , and some of the chemical

40reagents will likely contain K and some of the isotopes of the U and Th
series .

3. Fuel C ,rcle - 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 be in
the uranium stream. In addition, although the U-235 enrichment will be in
the range of just a few percent, there is a chance (under 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
proble ms . The work area should be papered and absorbent paper placed
under the pump to absorb my leakage when the pump is opened. 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, beta and hand exposure rates should be evaluated. Job
should require health physics coverage at the sta.t of the job, at the time
pump is opened, and after work area cleanup,

b. Plutonium Stream

The main problems in werking 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

n N. -'
,
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exterior 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 in pump which have the effect of making the solution more
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 outermost 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 from the hut or tent in a direction from the

pump and away from the workers. Workers should wear at least a double
set of clothing and an air-supplied full-face mask with all joints taped.

Serious consideration 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 clothing is 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 zone air within hut) . Once pump is opened,
exposed surfaces should be decontaminated with absorbent pads to pre-
vent contamination from drying out and becoming 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 continuous health physics
coverage ,

c. Fission 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 contamination.
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
pla stic . Consideration should be given to using a simple hut or tent if
pump is in a large room and dose rates will permit construction of the hut
without undue exposure. Absorbent paper should be placed under the pump
to collect any leakage when the pump is opened. When the pump is opened,
beta and hand exposure rates must be evaluated (exposure rates may well
increase by a factor of 3 to 20) . Once pump is opened, exposed surfaces
should be decontaminated with absorbent pads held with tongs to minimize
hand exposures . Personnel should wear an air-supplied full-face mask

with at least one set of protective clot'aing and double rubber gloves with

all joints taped. Consideration should be given to wearing a double set
of coveralls depending on the actual work to be performed. Air samples
should be taken during the pump opening, and at several times during the

o7
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subsequent work. Job should require health physics coverage at the start,
at the time the pump is opened and after the work area claanup. If conta-
mination levels are very high, continuous coverage might be required once
the pump is opened.

4. Medical - Exam 20, Question 11

a. Parame'.ers:

Idose) (d)2P
"

WUT

P= 0.1 rem /wk maximum permissible dose

d=2m

W= (20 pts / day)(5 d/wk)(4 films /pt)(100 As/ film)(1 m/60sec)

= 666 mAmin/wk

U= 1/16 for a radiographic installation

T= 1 for a controlled area

WUT = 41.6

K= 9.6 x 10-3*

=
4 6

from the graph: 0.75 mm Pb

b. 200 mR/hr = 3.33 mR/ min

0.056 mR/sec=

Since tha average is 100 mA sec per film, the average time at
200 mA is 0.5 soc.

If all 100 pts received 4 chest views, each requiring a 0.5
sec exposure, 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
not excessive.

r > c, ") ji 9
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5. Power Reactors - Exam 20, Question 8

a. Total activity builtup on a demineralizer can be calculated using:

" !* "pCi= (1 -e-X t)
X

Where: p C1/ min is the input activity rate =

gCi/ml x 6001/ min x 1000 ml/l

1. 30(5) mint= 90 days =

pCi After
Radionuclide Halflife X (min-1) u Ci/ min 1-e-h 90 davs

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) 2.68(7)

Cs-137 30.2y = 1. 59(7) min 4. 36 (-8) 1.92 (4) 5.6 5 (-3) 2.49(9)

Total 2.54(9)

b. The radiation 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:

R=
d2

Where: R= radiation level in R/hr
.

C= Ci

E= MeV/d

d = distance in feet 9.84=

The beta radiation does not enter the picture because of the steel
demineralizer vessel and the distance from the source

4.03(4) min.4 weekst = =

-82-
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ActivityAfter
6 CE

- R/hr = 9 6. 84 Weeks Gamma
Radionuclide e At u C1 Ci MeV/d

Co-60 9 . 90 (-1) 3.27(7) 3.27(1) 2.50 5.07

Mn-54 9 . 40 (-1) 2.52(7) 2.52(1) 8. 3 5 (-1) 1.30

Cs-137 9 . 98 (-1) 2.48(9) 2.48(3) 5. 61 (-1) 8.62(1)

R/hr at 3 m 9.26(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 time is generally not practical, since such labeling ex-
periments generally require fairly long, complex experimental procedures,

b. Shielding

A gamma source of this mannitude 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 coulc be fatal, and the distarice necessary to reduce the dose. to a _ _

permissible level would preclude any experimental work around the source.

c. Time and distance

This source produces a high neutron dose rate and the particular
operation is to be done only once. Due to the neutrons, adequate sbiciding
would be bulky and unwieldy. Such shielding could make the transfer so
difficult that personnel dose might actually be increased due to the greatly
lengthened time of exposure . Further, since the transfer is to be done only
once, adequate shielding would greatly add to the cost of the operation.
Therefore, several practice transfers should be done using a simulated source
and long handling tools to increase the distance from the source. The

practice transfer will serve to uncover any unexpected, particularly diffi-
cult steps and, thus help to reduce the time of exposure to the actual source.
Thus, time in conjunction with distance (long handling tools) is probably
the best solution to this radiation exposure problem.

' fji'

t
,
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7. General - Exam 20, Question 3

a. Dosimeter

A

0.1 rem

20 cm Surface of back
|

Belt n |
E- 25 cm - D - 10 cm- C

35cm

Given exposure of 0.1 rem at A. Calculate exposure at D

2 2AC = 20 + 35 40.31 cm=

= Arc tan (20/35 ) = arc tan (0. 57)9 29.74=

BC = 10 cm x sec 9 = 11. 5 cm, .*. AB = 40.31 - 11. 5 = 28.8 cm

(40'31)2Neglecting attenuation, Dose (B) = x 0.1 rem
(11.5)2

1.23 rem=

0.693 0.693 _1cm- -

5 cm
-

.

-0.14 x 28. 8 0.018Attn = Io = e 4X-

= e =

Dose (B) 68.26 rem= =
0.018

(11.5)2
Dose (D) x 68.26 90.27 rem= =

(10)2

.,

.

N"
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b. 1. Inspect radiographic equipment to rule out malfunction (radio-
graphic " cameras" usually have a positive indication of source
retraction to the " safe" position) . Set up a regularly scheduled
preventive maintenance and monitoring program for the equipment.

2. Have the radiographer wear a " chirper" or " beeper" alarming
pocket radiation monitor, and/or monitor the work area before
re -e ntry .

3. Develop standard operating procedures for radiographic equip-
ment usage. Couple this with scheduled periodic refresher
courses and equipment checkouts for all users.

4. Use a portable, radiation activated warning light and/or audible
alarm in the radiation area during all radiography sessions.

['I f) JC '
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Section 7

Suggested Study References

The following 1)ibliography is intended to provide the candidate
with reference material related to the general topics covered in the exam.
The Board does not mean to imply that study of these references, only, will
ensure successful performance on the examination. This listing is 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 is necessary to successfully complete the examination.
The list is provided as a guide to the type of material which should be studied.

Selected Health Physics Bibliography

1. National Council on Radiation Protection and Measurements Reports -
Particularly the following:

NCRP Report No. 8 (NBS Handbook 48) Control and Removal of Radio-
active Contamination in Laboratories (1951).

NCRP Report No. 22 (NBS Handbook 69) Maximum Permissible Body
Burdens and Maximum Permissible Concentrations of Radionuclides
in Air and Water for Occupational Exposure (195S) .

NCRP Report No. 23 (NBS Handbook 72) Measurement of Neutron Flux
and Spectra for Physical and Biological 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 Handbook 80) A Manual of Radioactivity
Procedures (1961) .

NCRP Report No. 32, Radiation Protection in Educational Institutions
(1966).

N-NCRP Report No. 33, Medical X-ray and Gamma Ray Protectior
Energies Up to 10 MeV - Equipment Design and Use (1968) .

NCRP Report No. 3 5, Dental X-ray Protection (197 0) .

NCRP Report No. 38, Protection Against Neutron Radiation (1971) .

NCRP Report No. 39, Basic Radiation Protection Criteria (1971) .

l. ', 't
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NCRP Report No. 43, Review of the Current State of Rad'ation Pro-
tection Philosophy (1975) .

NCRP Report No. 48, Radiation 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 (1976) .

NCRP Report No. 51, Radiation Protection Design Guidelines for
0.1 - 100 MeV Particle Accelcrator Facilities (1977).

2. 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 Dcsimetry; X-Rays Generated at Potentials
of 5 to 150 kV.

ICRU Report 19, Radiation Quantities and Units.

ICRU Report 20, Radiation Protection Instrumentation and its Application.

ICRU Report 21, Radiation Dosimetry; Elecuans with Initial Energies
Between 1 and 50 MeV.

ICRU Report 22, Measurement of Lcw Level Radioactivity.

ICRU Report 25, Conceptual Basis for the Determination of Dose
Equivalent .

3. International Commission on Radiation Protection Publications - Parti-
cularly the following:

ICRP Publication No. 7, Principles of Environmental Monitoring Related
to the Handling of Radioactive Materials.

ICRP Publication No. 8, The Evalustion of Risks from Radiation.

ICRP Publication No. 9, Recommendations of the ICRP.

'( ($ 'J J
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ICRP Publication No.10, Evaluation of Radiation Doses to Body Tissues
from Internal Contamination due to Occupational Exposure.

ICRP Publication 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, Protecticn Against Ionizing Radiation from
External Sources .

ICRP Publication No.16, Protection of the Patient in X-ray Diagnosis.

ICRU Publ! cation No.17, Protection of the Patient in Radionuclide
Inve stigations .

4. Attix, F. , et. al. , Radiation Dosimetrv, Vols . I - III, Academic Press,

1968.

5. ANSI Standards, Nuclear Series, American National Standards Institute,
Inc. , New York, NY 10018.

6. Becker, K. , Solid State Dosimetry, CRC Pre s s ,1973.

7. Blatz, H. , Radiation Hygiene Handbook, McGraw-Hill, (1959) .

8. Cember, H., Introduction to Health Physics, Pergamon Press, (1969) .

9. Eisenbud, M., Environmental Radioactivity, McGraw-Hill,1963.

10. Fitzgerald, I. , Aoolled Radiation Protection and Controls, Vols. I & II,
Gordon and Breach,1969.

11. Friedlander, G. , et. al. , Nuclear and Radiochemistrv, Wiley and
Sons, New York, NY 1964.

12. Health and Safety Laboratory Procedures Manual, (HASL 300), US ERDA,
New York, NY 10014,

13. Health Physics Journals, Pergamon Press.

14. International Atomic Energy Agency, IAEA Safety Series 1 - 30, UNIPUB,
Inc. New York, NY.
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15. Johns, H.E. , The Physics of Radiolocy, Charles C. Thomas Publisher,
1971,

16. Lapp, R.E. and Andrews, H. , Nuclear Radiation Physics, Prentice-
Hall, 197 2.

17. Medical Internal Radiation Dose Committee , MIRD Suoplements ,
Society of Nuclear Medicine, New York, NY.

18. Morgan, K.Z. and Turner, J.E. , Princioles of Radiation Protections,
John Wiley and Sons, Inc. (1967).

19. Overman and Clark, Radioisotope Technicues, McGraw-Hill,1960.

20. Patterson, H. and Thomas R., Accelerator Health Physics, Academic
Pre s s ,197 3.

21. Price , W. , Nuclear Radiation Detection, McGraw-Hill,1964.

22. Radiological Health Handbook, U.S. Dept. of HEW, Public Health
Service, Rockville, MD.

23. Report of the Advisory Committee on the Biological Effects of Ionizing
Radiation, The Effects on Pooulations of Excosure to Low Levels of
Ionizine Radiation (BEIR Report), National Academy of Sciences,
National Research Council, Washington, D.C.1972.

24. Saenger, E. , Medical Aspects of Radiation Accidents, GPO (USAEC),
1963.

25. Slade, D. (Editor), Meteoroloov and Atomic Enerov, USAEC, TID-24190,
1968.

26. Taylor, L. , Radiation Protection Stcadarcs, CRC,1971.

27. Title 10, Chapter 1, Code of Federal Regulations, USNRC, Washington,
D.C. 20555.

28. United Nations Scientific Committee on the Effects of Atomic Radiation,
Ionizine Radiation: Level and Effects, New York, NY 1972.

29. US NRC Regulatcry Guides, Particularily the following: 8.0 Occupa-
tional Health sedes, 1. 21,1.101,1.109 and 4. 2.

30. Wash - 1400, Reactor Safety Study (Rasmussen Report) Particularily:
Main Report and Appendix VI (Calculation of Reactor Accident Conse-
que nce s) .
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Section 8

Exam Strategy

The Board believes that it is an advantage to develop a strategy
for taking the certification examination. We have noted in the past that
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 our suggestions, given below, are

the only possible ones 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 I is a multiple choice examination, lasting three hours and
requiring the answers to 150 questions. Some of the answers require calcula-

tion .

1. Budget your time so that you are answering about 1/3 of
the questions in each hour.

2. Begin at the beginning and go through the whole examination,
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.

3. There is no penalty for a wrong answer, and therefore, it
is to your advantage to answer every question.

4. If you are uncertain about an answer, it is probably true
that your first choice is the correct answer. Do not change an
answer unless you are certain that the first answer is wrong.

PART II

Part II consists of 16 questions, of which you ansv.er any 7 in
4 hours. These questions may call for both numerical answers in which sub-
stantial calculation may be involved, and short essay-type answers.

1. When you receive this part of the examination, read through
it in its entirety, then begin to work the questions which are

easiest for you. Save the difficult questions until the end.

C /G ,_g, ,,
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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 so that you can be certain you are answering the question
that is asked.

4. Think carefully about numerical constants and assumptions
that you use. Try to be sure that they are accurate and reasonable.

5. Do your best to demonstrate a professional approach to the
problems .

6. Organize your answer in a logical outline form to use as a
check list to assure efficient and complete subject treatment. A

concise, well-organized answer is much nore impressive than a
rambling ten page discertation.

7. Re-read the question after completing it to be sure you have
answered all the portions of the question and have provided all
the information requested.

| 3 ')C 'l i '
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Section 9

Grading Criteria

Effective September 23, 1977, the Board has formalized the
following grading criteria for the certification examination.

1. Part I - Taken Alone

Passing Criteria

To pass Part I, the candidate must achieve a score of at least
67 percent on the total exam and on the Fundamentals Section.

2. Part I 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 Uograding Criteria

Any grade less than 67 percent on either part will be considered
to 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 both Part I and Part II and whose average grade (Part I and II 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 Board considers any grade less than 57 percent to
be below the standards for oral upgrading.

3. Availability of Performance Information

Candidates may request their performance information to assist
them in preparing for re-examination.

-42-
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American Board Of Health Physics

Addendum to Examination Preparation Guide for

Power Reactor Specialty Examination

Candidates taking the examination for Power Reactor Specialty Certification
take the same Part I examination as candidates for the comprehensive
certification.

Candidates taking the examination for Power Reactor Specialty Certification
take a special Part II examination. The Power Reactor, Part II, examination
is made up of two sections. In section 1, there are ten questions which
require short answers. These questions may be multiple 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 similar to those on Part II
of the comprehensive examination, but specific to power reactor health
physics. The questions are worth ten points each and are designed to
require about 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 surve /,
Radioactive Material Control effluent monitors and counting
Radwaste Management room instruments)
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-stte Dose Projection
Shielding Transportation
Radiation Measurement Current Topics
Contamination Control

Grading criteria for the Power Reactor Specialty examination are the same
as those for rSe comprehensive examination.

,
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Addendum to Examination Preparation Guide

The subject content of Part I of the examination is changed to eliminate
questions in specific areas of expertise. The goal is to have Part I
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

1. Reactor health physics

m. Medical health physics

Inquiries for further information should be directed to:

Mr. Michael Terpilak
American Board of Health Physics
EEW, PHS, FDA, BRH (HFX-460)
12720 Twinbrook Parkway
Rockville, MD 20857

Telephone: (301) 443-3426

-
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No. of ADHP
01. FU'!D!cIENTALS Dank Item

01. Sources 24
02. Units 14
03. Atomic Structure
04. Decay 2
05. Interaction of Radiation

with Matter 28 -

06. Radiobiology 24
92

02. MEAStT,EME:;T

01. Personnel Dosimetry 7
02. Bioassay and Whole Body 6

Counting
03. Instruments 24
04. Calibration 4
05. Measurement of Radiatica 23
06. Statist ,

07. Radiochemistry and Sample
Preparation 5

08. Dose Estimates 7

76

03. OPERATIO::AL HEALTH PHYSICS

01 Laboratory Design 2
02. Shiciding and Equipment

Design 23
03. Contamination Control 4
04. Surveys and Inspection 3
05. Waste Processing
06. Emergency Response 2
07. Criticality Controls 2
08. Accelerator Safety 1
09. Reactor Health Physics 3
10. Environmental Surveillance 12
11. Waste Disposal 6
12. Hazards Analysis 7
13. Medical Health Physics 2

67

04. HEALTH PliYSICS ADMINISTRATIO:I

01. Standards, Guides and
Regulations 39

02. Medico-legal Aspects
03. Data Evaluation 1
04. Emergency Planning 2
05. Public Relations
06. Procedures

42

Total Items 277
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ITEM CLASSIFICATION SC'tE!S

No. of Items
In Process No. of Reviewed
Ready for Items ready

Outside Reviewer for Carding
01. FUNDAMENTALS

.

01. 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

02. FIAS UREMENT

01. 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 1
07. Radiochemistry and Sampic

Preparation 1
03. Dose Estimates 1

03. OPERATIONAL HEALTH PilYSICS

01. Laboratory Design 2
02. Shielding and Equipment

Design 2 6
03. Contamination Control 2
04. Surveys and Inspection
05. Waste Processing
06. Emergency Response 2
07. Criticality Controls 1 4
08. Accelerator Safety
09. Reactor Health Physics 1
10. Environmental Surveillance 1

11. Waste Disposal
12. Hazards Analysis
13. Medical Health Physics

04. HEALT11 PHYSICS ADMINISTRATION

01. Standards, Guides and
Regulations 3 5

02. Medico-legal Aspects 1
03. Data Evaluation 1
04 Emergency Planning
05. Public Relations
06. Procedures

25 65

Total 90
E
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American Boarci Of Heahh P:r sies
.

C0:: FIDE.g M. P".0Fr.SSIO::AL REFERE::CE FOR!M
diichael S. Terpilak, Chairman

Please return prenptly to: American Board of Health Physics
H E'a' , PHS, FDA, BRH (HFX-460)
12720 Twinbrook Parkway
Ro c kv ille , Ma ryland 20857

___

Appltcatton t:o .a ;- , ,:t'- .-

l. How long have you known the applicant? years.

2. 'G a t has baen the nature of your associatica?

a. Do you know him personally? Yes t;o

b. Are you in a position to evaluate his technical c. abilities?

Yes t;o

3. Describe briefly your impression of the work th e a p; . i c e. a t does.

a. Is the work primarily technical in scope? Yes I;o

b. How and by whom are his decisions used?

c. What type of problems does he have to face?

d. Wh a t are his responsibilities in case of energencies?

e. How much supervision does he have and exercise?

4 How well do you think the applicant does the work assigned to him?

Mate: If you wish to take additional comments, please include them on a
separate sheet.

(Please return in duplicate) (ove r)

/
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5. Wh a t specific and noteworthy accomplishments, if any, has he nade in
the radiatica protection field?

6. Wh a t licitations, if any, does the applicant have wh ich mi gh t adversely
on a responsible pro-influence his capacity to practice health physics

fessional level?

a. How well does he work with others?

b. How affectively does (or would) he perform as a c o r.s ul t a r.t ?

7. What is your estimation of:

a. His honesty?

b. His professional ethics?

8. Do you have any reservations about recc mending the applicant f o r c 2 r-
tification? Yes No (If yes, please explain)

Printed I;ame: Title:

Signature: Adress:

Date:

, T
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American Board Of Health P.hysics
.

O m
CO:: FIDE':TI AL PPDFEFSIO::AL REFERE'.M FO P * P D
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D

Michael S. Terpilak* Chairman v. v.p t. ce return pronptly to: American Board of Health Physics

,_h]_[I
_

n'
DHEW, PilS , FDA, BRii (HFX-460)

Ap~D12720 Twinbrook Parkway
~

Ro c kv il le , Maryland 20857
'c : ; a :t ' . ',s App!tcatton ::o .

-

.2v- you known the applicant? years.1. liow long

7. '..h a t h a r. been the nature of your association?

a. Do you know him personally? Yes No

b. Are you in a position to evaluate his technical cc. abilities?
Yes !;o

3. Descrite briefly your impression of the work the ap.;iccat does.

a. Is the vari primarily technical in scope? Yes I;o

b. How and by whom are his decisions used?

c. Wh a t type of problems does he have to face?

d. kh a t are his responsibilities in case of em.' rge nc ies?

e. How much supervisten does he have and exercise?

Haw well do you think the apr!icant does the wark assigned t o h im ?4

*::o t e : If you wish to make additional comments, please include them on a
separate sheet.

(t ; case return in diplicate) (aver)

,_bL '



5. bh a t specific and noteworthy accomplishments, if any, has he made in
the radiation protection f.cid?

e. '.sh a t licitations, if any, does the 'nplicant have which night adversely

influence his capacity to practice health physics on a responsible pro-
fessional level?

a. How well does ha work with others?

b. How effectively does (or would) he perform as a cor.sulta:.t?

7. hh a t is your estimation of:

a. His honesty?

b. His professional ethics?

S. Do you have any reservations about recommending the applicant for c2r-
tification? Yes No (If yes, please explain)

Prin:ed tiane: Title:

Signature: Adress:

Date:
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American Board :Of Healt:2 P:2ysics

C0;:F ! !E':TI AL Fi?OFESSIO::AL erFE:r':CE F0PMk pg
D D

itichael S. Terpilak, Chairman
i' l e ci s e return p r omp t l:. to: American 30ard of Health Physics oc

HEW, PilS , FDA, BRH (HFX-4 60) oq g 7
12720 Twinbrook Parkway 0) 1 f

q h , )] _ kRockv ille , ".a ryland 20837 a
__

app!tcatton ..o.
_

ap p. t o t,-
, .

-

l. How long have you known the applicant? years.

2. Wat has been the nature of your association?

a. Do you know him personally? Yes !!O

b. Are you in a position to evaluate his technical c.. abilities?
.

Yes !!o

3. Describe briefly your impression of the work the ap;.iccat does.

a. :s the work primarily technical in scope? Yes !!o

b. How and by whom are his decisions used?

_

c. '..h a t type of problems does he have to face?

d. w'n a t are his responsibilities in case of ere t ;;encies?

e. How tuch supervision does he have and exercise?

. How well do yau think the applicant does the work a s s i;;ne d to him?

*::o t e : If you wish to make additional comments, please include them on a
separate sheet.

(Please return in duplicate) (over)

t
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5. What specific and noteworthy accomplishments, if any, has he made in
the radiation protection ficid?

6. '-|h a t liaitations, if any, does the applicant have wh ich migh t 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 a cor.sulta:.t?

7. What is your estimation of:

a. His honesty?

b. His professional ethics?

S. Do you have anv reservations about recommending the applicant for c2r-
tification? Yes No (If yes, please explain)

Printed Name: Title:

Signature: Adress:

Date:

,<u .
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American Board Of Health P:2ysics
'

D D

C0|: FIDE"TI AL P:'DFESSlo:.AL REFEPENCE FORM * CJ G.
:tichael S. Terpilak, Chairman - F

? I ), 9] .I_, kD Al' . . l e ._ return pre ptly to: American Board of Health Physics
, , { , , (0HEW, PHS, FDA, BRH (HFX-460) a

#12720 Twinbrook Parkway
Rockv ille, Sh ryland 20857

t', Appitcation No.*
s .c.

l. .iaw lang have you known the applicant? years.

2. '.caat has been the nature of your a.c s o c i a t i o n ?

a. Da you know him personally? Yes No

b. Are you in a position to evaluate his technical c.., abilities?

Yes No

3. Deacribe briefly your impression of the work the ap.'icc'.t does,.

a. Is the work primarily technical in scope? Yes No

b. How and by whom are his decisions used?

c. What type of problems does he have to face?

d. 1.'n a t are his responsibilities in case of eme rgencies?

e. Hcw much supervision does he have and exercise?

4 How well do you think the applicant does the wark assigned to him?

*::a t e . If you wish to make additional comments, please include them on a
separate sheet.

".Please return in duplicate) (over)

c,, ,
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5. Wh a t specific and noteworthy accomplishments, if any, has he made in
the radiation protection field?

6. '.lh a t limitations, if any, does the applicant have wh ich nigh t adve rs e ly

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 a c o n s ul t a r.: ?

7. What is your estimation of:
a. His honesty?

b. His professional ethics?

8. Do you have any reservations about recommending the applicant for c2r-
tification? Yes No (If yes, please explain)

Pri-ted Sane: Title:

Signature: Acress:

Date:

_
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American Board ;Of Health Physics

I'! MEDIATE SUPERVISOR

Re f erence Data Return promptly to:
(All information will be held in strict

iichael S. Terpilak, Chaimanconfidence. If additional space is
American Board of Health Physicsneeded in filling out this f o rn , use
HEW, PHS, FDA, BRH (HFX-460)the reverse side.)
12720 Twinbrook Parkway

Applicant's !!ame: Rockville, Maryland 20857

1. Unat are the specific responsibilities of the applicant?

___

2. Vnat percentage of his time is spent on radiation protection work?

3. How much of his previous experience in radiation protection has been
in:

a. Research and development

b. Supervision

c. Practical protection of people

d. Other (specify)

4. To what extent are his recommendations reviewed by others be fore be-
ing put into effect?

5. Is he capable of handling major radiation hazard problems on his own
and under emergency conditions?

6. Wh a t limitations, if any, does the applicant have which might adver-
sely influence his capacity to practice health physics at a respon-
sible professional level?

(Please return in duplicate)

C '; ;] <Qf;.
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7. Do you have any reservations about recommending the applicant fo r

certification? YES NO (If yes, please explain)

Signed: Title:

Date: Address:

.
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PURPOSES OF THE BOARD and 'e'e:t ~e m; Pest St2ncar:s :f :': ess era: e: :3
3 0 irtegr.t/.

F^rst: 70 0 esare : e s:3 car:s aa ac,aa:e tae Or:-
" ~

,Pe ,we'tf ed Hea.tn P*>s.C st 5 a:1 re rese*! ~" s e fifess.Cn Of ea,tn ~- ,3 :s s s a.e * - *$
stu:y a.-d .n";tevirg 'is Ora:L e. "* ag:r"8 ' as an au:n=r 7/ :y .n !"Osa a'eas .n An Cn *e $ : rs -

ered exce't y .s eers
Se nc: Ta eaccurage anc ins st :.9 tre ; est sta -

ar:s :f :r:tess.: a! e: .cs a : niegr::y m e
:ra:: ce :f ea :n :9ys es. GENERAL REOUIREMENTS

T'r0: T: :sterm:re :ne ;;m:eteace :f s:ec.aasts n
ea:N :nys :s 2.90 :: ar ar;e, ::r.:r:t. 10 P9; re~ents f t Can::ates ' r :er' ' :2: :n re aa

::rcu:: rvestgat.crs a d exa.m at: ens to est ': Ows:
re ;ua,*:sters :f cun a / :an:.ca:es :r

ACACETC. TPe A acant must na<e a Sa: e r ace'ticates to :s ssue: y me 5: arc.
Ce;ree n a :nys, cal sc.ence :r .n a :: :; :a, s: -

F urth: To ; art an: ssue :ertt cates m me ':e'c :t ence min a ener .n :nys. cal s::en:e. in ex:e:::ral
rea.tn ;nys. s to '.c;ur ;rf a::t.can:s anc to :sses. cersons wro nave cemerstratec a:e:.3:e
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me Scar::. De :ernt:ea to su st.tute excer.erce ':r
acacernr: recuirements.

MEANING OF CERTIFICATION 2. EXPERIENCE. An 3 :acant *ust ' ave at east sa
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OF CERTIFIED HEALTH PHYSICISTS He2a P"YS $ 2 er MS ". 2
Hea in P*ys4s P"O :r 3CC U. '2

f n aCnievtrg ede20 n. ?e Cert f.ec 6ea.:n P9ys:0.st
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aad ,T0m at ' east the Ctrer .rd.vidua!S who 3re Or0- :eed !Oward Certf. Cat;Cr A 0 0..C 3 n'$ Ano SuC0eSSfu''y
,eSSiorady Quahfed to eva!uate !*e 3 Cl'C3r!.$ 3 df :Or*0'e!9 !":S S*eD in !ne exam:ratOn OT0ceOure A'.I Oe/
.n bea.th CNys:CS. ' rs rec 0mTerced 'Out nCt re- required to tape Omy Pa't . Cf tre er Me9 exa'" FatCn
Outrec) that at east Cre re'erence de 3 e3'th Or ,S:- Aren t*ey 'ater 200!y for re;u!ar Oed ' Cat;Cn.
C St a:re30y Cert f ed :y !Pe A8HP.

4 WalTTEN PEPCPT. ne a:3rd. a'*er ex3m;r3 ton :f APPLICATION AND FEE
!Pe 30:nC3t:on fOr Oe't *!Catca. * ay recuest re0:r's
On *20.3tCn ;r:t'CtiOn ev3'ua! CFS "30e "er$0nady A "C3 ton 'Cr ex3rrin3t CN TuSt Oe *ade On me Ore-C

|:/ nr urder t"e Su erttS:On Of the a:M O3rt. E3Cn Scr:0ed f0rm Wh!Cn :S aval:a e fr0'n tre CPa.r?3N. AO a-
i

Sa:i'Ca*t *ust te 03:30 e Of " Song 3 SatSf30!Or/ Cat 40n3 SnCwd ce 'ned with t~e Ch* rman at east ,v 0
eva uat:n On Several mSt3 Pat CPS Or Oaerat:Cns .n. 50nths Oef0re tre Oate Cf !Ne exammat0n. Cert 'lC3 ton
VC'vir" "'033 0:e rad:StCn 9803r03 Of enrCn th0Se 'eeS are 33 f0ljCwS:
' Sted OM V are erat;fes:

Certmcados Steo Fee
3. P210gra:nIC IFS!3dat05-ndustr'al '"eciC31
0-

. AC0llCaton !O *are Part I Ofru0rCSO::iC |rS!3i:atOn
serScy 'nStadatCn wr.!!en exammat:Cn "~O0 i

1 D 37Cnuedde 'accra:Ory AOOGC3tCn f0r Regu'ar ExammatCn
e Air and W3ter Sar*:hrg and eavirCnr*6nial Survey IO !ake Parts | and 'l Cf t*e
t NLO| ear fuel Orc:eSS:ng af art written exammat:n t0gethe' 3100
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A OdCation !O !3ne Part 'l CfO
V3 Or CeCOntamm3t n C0e'at:Cnm

wn!!en exammaton OmvDart; e 300e erater - 350

Charge for Cert.ficatCn :::acce $15
5. EXAM:NAT:CN. Nnt*en exam: rat:Cn3 udl be "arda-

* ry: Oral examirat: Ors wiil be 3! the 1Scret: Ort :f **e Pe-examinat:Cn 'ees f0dCWmg fadure Cf the exam 3re *?e
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Cetermf reS C =:eterce Of !Pe a UCant 29 'Urd3*en- D'
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Dey are he d at tr.e CC3 ton Of Ine 500.erf 3 eecr; and
at Other Se eCted iOC3 tons where !"e :em3 d warrar"S.

EARLY ADMISSION Permits are reOu. red f:r e t / irto me exam naten
TO WRITTEN EXAMINATION rOCm. No referen:e mater:ai m3/ ::e cr0ugr.t .r:0 :re

TOOm.

AC:!!C3n!1 3re Ce'Sted !3 t3ke D3 t i Of 'he wrten
exammaton .f trey " ave fu:fmed : e aC3:em'C eeu:re- RE EXAMINATIONS
r" eats 'Or INe V3 Ceg'ee n Paiat:On Sa'ety Or have 'wo
yet'S Of Cr0feSSiCnal experience at '*e !- e Of IPe exami. A CanCfCate wr0 ' ads *:S *>$t exammist.09 "" 3 Ce
F30 0.9 A CONC 3**S "us! .*eet a l t*e re0wrements 5Sted q a:S!!ed to a SeCOnd exaramt*:09 3'*er :ne year. A ran.
!*e "re ed.F9 SectCn befCr, T3'ng 30m"*ed to Part 'l. 3.da'e wn3 'ans !3 3OOear 'Or 'e-exam.rrJ;Cn '.vitF:n 740

IPs cur:0Se Of ear'y ad*:SS:On to D3rt I f 'he exa t-
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FINAL ACTION OF THE BOARD

I'e * *at 30! On Of !"e 303rd 5 03390 0" !S ev3: 3t:Cn
Of I's 300nC3nt $ !0tal OrCfess,0ral re Orc, e.a 3 tra.r.
er; 3r0 ecer erce, t"9 3:P.ever erts *e *as 00!3 re in
"ea;th 0*ys Cs aad re'ated f'e Cs. !?e ma!Ln!y Of TS sOg-
"eet, and *e etNICai Fat;re Of r,s Or0+ess.On3: 00 ndLC;
SS #0 03ted 07 9331s5CO.ates aad eers. 3ad 0"eq ?*e
resa ts Of Oral riery ews 33 med 33 !*e 3, v- eva* F8-
t< CPS. Any0Fe mee!!rg 'he edL0at:On arc ece er0e re-
Og re eats 3rc 4*o s Or30!.Cmq "e3:!" OnysiOS .n 3
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!09 5 3 9ecessar/ Owt "0! 3 3;+f 0.eet ect:re 9*t. Cer-
SOFS AFC 3re 30"it'ed 70 3"O F3 ce"Or*N .ve!! 09 the
exa9r3! cn usy3 '/ rece;ve Oert:f 0a!;Cn Oy tre 30ard

REVOCATION OF CERTIFICATE

C9'*fC3:e5 *av te revCNed 'Or 80tiOr$ 00FS;0ered CV
'Pe 303PO t0 *e .1 vrCiat:On Of tre s*3ter" eat "P'Ofess'Cral
ReS00rS bthtes Of CeN f'ed We3 !N Phys.0:S!S.' hy Oer-
3 0 9 'O r n r.C.m. 3L09 30t.Cn <e 00.atem0 ated 3*al 93Ve t*e
rt; t Of 300ea an0e ::ef0re tre 30are.

CHANGE IN REQUIREMENT

Correct recy retents cr00edures 3Sd 'ees Of '" e
ATer'0an Scarc Of He3itn Phys;0s are des 0r;ted n **.is
br0C"ure. Pese 3rs SLC ect to Change w:!" cut a0!:C9;t

PCwever, ONanges Ndl te Ouchs'ed *efCre !*e r e"eOtNe
,

Cate w9erever Oract: Cal. No ONarges wnil te retr 030!:ve. g

CORRESPONDENCE

A:100rresOCndence tC the ArrenCan Scard Of Het:th
P9ys;Cs sneuid Oe sent to:

Michael S. Te rpilak, Chairman
American 3 card of Health Physics
HE'4, PHS, FDA, 3RH (HvX-400)
12720 Twinbrook Parkway
Ro c kv ille , Ma ryland 20857
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"Certitied H ealth Physicist"13 a protessional

t tle It is a recogmtion or protectonal com-i

petence conterred by the American Board of
Health Physics an orgamzation :ounded in
1960 to establish standards of education.
experience and competence in the practice or
hea!th physics. The certificate indicates that its

holder has completed certain requirements of
3tudy and protes3ional experience w hich the
Board considers to constitute an adequate
toundation m health physics *, and that he has
passed a comprehensive examination designed
to test his competence in this field.

The Certified Health Physicist today is abiy
awatmg gosernment and indu.stry, and the
research and health professions in achieting
the maximum benetits of the nuc' ear age with a
ecord of safety that is unsurpas3ed. W ith *he

9 a=remen , er 2coneumn :or .e u.cano, = ce a
'Js ?.clor 3 uc.'** N s *"5 0 A nd 3r ing:reer'*.d ANJ sit t fJr) Cl

'fiDan%h e O TOIc3 s.Of*'o < % 7f r:c"40 .r1 Nei.! h O M 'lCii
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commitment of the nation to nuciear energy for
electrical power production, and with the in-
creascd use of radiation producing equipment
in medicine and industry the role of the c --

Certified H.P. takes on new and greater sig- -- ~C
|

~

public, expects nothing less than tne high -j p1 - - -z {{lnificance. The industry and indeed the general 7

J .g;, . .

f ,J , ygstandard of safety that the nuclear field has =1

g , QIenjoyed to date. Certilled Health Ph> sicists are 'N-'

already applsing their expertise to meet this v,

7 th[b-
~

'Nnecessary objective both effectisely and
economically. [, dk

"'Recognizing the demonstrated professional ] g.
;ampetence of CH F's gosernment agencies, 4 y'
;ndustry and other organizations require

,

-.

Certilled Health Physicists in certain key - -:/ 0 =
c

radiation protection positions. I _ . -
-

Within their commitment to keep radiation s j
doses to employees and the public as low as
practicable. C H P's prodde the following
services:

Monitoring
Programs

Radiation Safety Contmually assess the adequacy of radiation
Analyses protecuan control facilities and procedures. by

Perform analvses on new or existine facilities thorough monitonng programs as part of the
' ! cil ty operanon.to determine and minimize their impact on

employee radiation dose and the public health
and 3afety.

0'>C /h)
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Shielding and Instrumentation
Containment select. calibrate. and interpret resuits f rom:

Designs to protect personnel and the general I. ettluent monitors :or liquid and ga3eous
pubite t rom radiation exposure and the wastes
distsosal ot radioactise materials.~

2. portable sursey meters

3. laboratory detectors. ranging trom sur-
'

tace contamination counters to multi-

_ _. _. q ';f.,g),.~~ channel spectrometers
3

~ i <;7 4. area monitors f or direct radiation and,

_ ~~] QQ C/ airborne radioactise material 3

_ _ _ - - . - - - 6@'@
_ b

'

_-h
~-_

y -

' ID --- E_ _ _ _ _

_
y Plans and

- - - - f , _;

' _ {1
- Procedures__

u
/s

~_. .- m
y j Deselop and keep current the plans and pro-

cedures necessary to control on-and off-3ite
# * P '' '* ' 'Dosimetry

Detect c alua:e and control radiation
exposures t rom external 30 urces throuch

'

portable and fixed radiation detection des tees Emergency
and to detect. csaluate and control radiation Plannino*dose 3 trom internal sources throuch
calcu!ations based on bioas3a. anaisses and Partic:pate in and guide the deselopment et
whole body counters.

~ ~

appropriate plans to minimize the con-
sequences of radiation accidents.

- EMERGENCY PLANNING

~
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Environmental
Evaluation
Design and carry out sampling and analytical
programs to detect minute lesels of all radio- C.

h h}nuclides in the e virons of nuclear facilities

f g, "O@{ % 7
(tlora. fauna, soil. 4ater, air). Evaluate the (N 3 \ -

*possi' le 3hort and long-term consequences to io , _

?man and his enuronment from these lesels or
_ 'r^g yC.

'
.
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po3tulated lesel3. E :
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4AT10NAL ADVISORY
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''.,.,.;,,COMMITTEES ON RACIATION/g_ .~
PROTECTION
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T y'. 1 -L'' ' Regulatory Programs
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At all les eis within gosernment and industry to
J

-
_

ensure compliance with Federal. State and
local regulations.

Waste
.\lanagement
Programs to control releases of radioactisity
and ensure the sale storage of radioactise
wastes.

E
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Educational
Programs
Proude general and 3pecific training or
orientation in all aspects of radiation safety.

_ y

' S &"

TRAINING1 -

1
.

,, -
-

A Certitied Health Physicist on your staff or
as a con 3ultant will proude a competent and
prof essional approach .o radiation protection
and control problems. t v: a Registry of Certi-
tied Health Physicists or further information,
piease write to the Chairman of the American
Board of Health Physics.

Michael S. Terpilak. Chairman
American Board of Health Physics
HE'4, PHS , FDA, 3RR (HFX-460)
12720 Twinbrook Parkway
Rockville, d'D 20857
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American Board 'Of Health Physics

IMMEDI ATE SL'PERVISOR

Re ference Data Return pronptly to:
(All information will be held in strict Michael S. Terpilak, Chairmanconfidence. If additional space is

American Board of Health Physics
needed in filling out this f o rm , use HEW, PHS, FDA, BRH (HFX-460)
the reverse side.) 12720 Twinbrook Parkway

R ekville, Ma ryland 20857Applicant's ?:ame:

1. What are the specific responsibilities of the applicant?

2. What percentage of his time is spent on radiation protection work?

3. How much of his previous experience in radiation protection has been
in:

a. Research and development

b. Supervision

c. Practical protection of people

d. Other (specify)

4. To what extent are his recommendations reviewed by others before be-
ing put into effect?

5. Is he capable of handling major radiation hasard problems on his own
and under energency conditions?

&c. What limi t a t ions , if any, does the applicant have which might adver-

sely influence his capacity to practice health physics at a respon-
sible professional level?

(Please return in duplicate)

,

a



7. Do you have an'f reservations about recommending the applicant for
certification? YES NO (If yes, please explain)

Signed. Title:

Date: Address:

, ,

\ d %
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AMERICAN BOARD OF HEALTH PHYSICS

Application For Certificanon

DATs

INSTRUCTIONS: a in, t,,, ago ,c t,on p.,t t onev

1. Type or print in block capitals. ; s ..ooi,c.t,an a n.,ui,r cer tit.c ar.on

2. Submit in dugicate.
3. If space is in -.dequate for any answer. use extra sheet of

paper and number items to correspond with items as listed.

Date
of

1. Name Cituenship 2. Bir th
(la.t) { f,rst) ( rn e ddl. )

3. Home Address

4. Business Address

Home Teleonone Number:
5. Send mail to: home address 2 business address 3

Business Telepnone Number _

6. Academic Degrees Attained:

Years of
i n stitu tion va,or venor F ull Attena. Degre. Y ear

a.

b.

C.

7. Additional education and training related to Health Physics. (Pfease do not list courses of less than two weeks duration.)

o . t..
i n.titu tion Titi of Cour Lengtm of Cour F r om To

a.

D.

C.

HAVE YOU TAKEN A CERTIFICATION REFRESHER COURSE? C YES No. OF CLASS HRS

8. Professional and Honorary Societies:

Name of organization Y..r Ja,n.o tw o. of v.-o.rsn io ' of t.c. seio

' ) E. , i r

T yp e o r v e v ee ns si a - r.iio . v.mo.r. A..oc..t. v.m o.r. s tuo.nr v.mo.r. o ta., i.o.c ,+,)



. . ..

9. Present employment. Describe in your own words. (Do not use official job descriptions.)

Date As..gned to Poss tion Name of Empiover Ptace of Emoiovment. Name and Tit'e of immediate
Su perv isor

E nac t fitte of Present Position
Description af work. Inciace maior responsibdity and specific fields and indicate percent of time in Health Physics work '

10. Previous Employment. (Start with most recent position and work back. Emphasize those portions of work that are Health Physics
or closely related.)

Cates of Emoiovment. Name of Empiover P' ace of Employment

From To

E = act titie of oosition
Cescriot on of work . Incisce maior responsibdity and specific fie6ds and indicate percent of time in Health Physics Work .

# aES

Dates of Empiovment. Name of Emolover P! ace of Employment

F rom To

E = ac t tit'e of posit'on.

Descriotion of work inciace maior resoonsibdity and soecific freids and <ndicate percent of t,me n Healtn Phy sics work .

i'\



. . e
,

Date of Emptovment Name of Empiover Place of Empiovment-

F ro m To

E = act titi; of position

Descr etion of nora include maior responsitiiity and scecific fields and indicate percent of time in Heaitn Phys;cs work.

Cate of Ernployment Name of Employer: Place of Empiovment

From To

E = act title of oosition
_

Cescription of Work include major responsab.lity and specific fieids and indicate percent of time in Health Phys {s Work .

I
i

|

_ _ _

11. Categories of Competence:

Select tne categories in the list below in which you feel you are competent to function as a Certified Health Physicist.
Rank these in the order of your proficiency. (1 for your first choice. 2 for your second, etc.).

Industrial Hadiographs installations Reactor Facilities

__ Medical Raorological and Fluoroscopic Instailations Chemical Separations P' ants

. Therapy instal!ations Particle Acce!erators

isotoo Laboratories Complete Hazards Ew atuation

Enuronmc.ai Monitoring _ Maior Decontamination Operation

Other iscecifyl Other aspecifyl

6 () ?~

]' / ~I
|q

L. |
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12. Special Achievements:

a. Medals, Citations, or other awards:

_

b. Comm'ttee 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 oder than your supervisor who are qualified to evaluate your
Health Physics competence. (if possible, at least one refrence should be a Certified Health Physicist; do not use a Board member as
a reference.)

| Certify (Mat the Statements above tincludsng any attachments 1 Neve Suormtted hereto) are to the best of my k nowledge, accurat*, and I understand that
any f alsaficat.on of information in this application will be cause f or reiection of tMe 4DDiaCat|On Or withdrawal of a cert'fication already made.

Date
(signature in inu

A non-returnable application fee of $100 must accompany the application. An additional fee of $15.00 will be charged when and if
certification is approved. In addition, the Board serves notice to all applicants that, if future operations of the Board require it, some
system of annual dues fre r. all health physicists previously certified by the Board may become necessary. Make check payable to
AMERICAN BOARD OF HEALTH PHYSICS.

Mail Applicatiort to:

, . #)
! ri

L.
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AMERICAN BOARD OF HEALTH PHYSICS

Application For Certification

DATE

INSTRUCTIONS: in, teal Appiscation C Part 1. only
1 .'ype or print in block capitals. : ne.eooi, cat 3n 2 segui.r Certific at.on
2. Submit in duplicate.
3. If space is inadequate for any answer. use extra sheet of

paper and number items to correspond with items as listed.

Date
of

1. Name Ci tizenship 2. Birtn
(Iatt) { f erst) (meddle)

3. Home Address

4. Business Address

Home Teleonone Number:
5. Send mail to: home address cusiness address O

Business Telephone Number

6. Academic Degrees Attained:

Years of
i n sti tu tio n Major Manoe F ull A ttend. Degr ee Year

a.

b.

C.

7. Additional education and training reiated to Health Physics. (Please do not list courses of less than two weeks duration.)

Cates
i n stitu tion Title of Course Length of Course F r om To

a. _

b.

c.

HAVE YOU TAKEN A CERTIFICATION REFRESHER COURSE? O Y ES No. C OF CLASS HRS.

8. Professional and Honorary Societies:

N ame of Orsanaation Year Joaned Type of Membersn eo * OHice Held

),(, /
'

,
- w

'TYP E o F M E M BE RSHIP - Festow, Member, Assoc > ate Member. S% ent vember. Other incocifv) ' -
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9. Present employment. Describe in your own words. (Do not use official job descriptions.)

Cate Awgned to Position Name of Emprover Place of Employment. Name and Title of immediate
Supervisor

---

E = ac t Tm of Present Position

Oescriution of Work inc'ade ma,or responsitality and specific f eids and indicate percent of time en Health Physics work .

. _ _ _

10. Previous Employment. (Start with most recent position and work back. Emphasize those portions of work that are Health Physics
or closely related.)

,, -

Dates of Empiovment Narre ot Empiover- peace of Emolovment

From To

E = act t. tie of position

Description of nork Include ma!or responsabil:ty and specific fief ds and indicate percent of time in Health Physics work -

=

Oates of E ployment Name of Emolover Piace of E mployment.

From To

I

E =act titie of oosition

Descr<otion of worm. Inc!ude major resoonsstaihty and specif.c f elds and .ndicate percent of time n Hea.:h Physics work :

4

/
L.

'

fy
a
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Date of Empinyment Name of Employer. Place of Empiovment

F rom To

E =act titte of position

Descriction of work include maior responsroility and specific fieids and indicate percent of time in Health Physics work.

Date of Empioyment Name of Employer: P! ace of Empiovment:

From To

E = act t:tte of oosition

Description of work include maior responsioitity and specific fiescs and indicare percent of time in Health Physics work.

I
i

- -_a

11. Categories of Competence:

Select the categories in the list below in which you feel you are competent to function as a Certified Health Physicist.
Rank tnese in the order of your proficiency. (1 for your first choice, 2 for your second, etc.).

Industrial Radiograohsc installations Reactor Facilities

Ve'1' cal RaWoiogical and Fluoroscopic installations Chemical Separations Prants

. Theracy instail.tions Particle Acce'erators

isotcoe Lacoratories Complete Hazards E waivation

Environmenta Yonitoring Maior Oecontamination Operation

Other tspecify) Other ispecifvl

( 'ft hb
Jm
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12. Special Achievements:

a. Medals. Citations, or other awards:

b. Committee Activities:

c. Journal PubHcations 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 competence. (lf possible, at least one reference should be a Certified Health Physicist; do not use a Board member as
a reference.)

cert fy en at in. stat.~.ats aoO.. i nciuo.ng any attacnm.nts i n v suom.tt.o a.reto) ar.. to tne best Of my iinowi.og.. accurare. ano i 2noerstano enata

any f aissisCattOn Of informattOn in tnis ADD scation will b. Caus. 'Or res.ction of t". aDDiscation Or witndrawal Of a c rtification air aoy mad.i

Date
ts.9natur. n n= 1

A non-returnable application fee of $100 must accompany the application. An additional fee of S15.00 will be charged wnen and if
certification is approved, in addition. the Board serves notice to all applicants that, if future operations of the Board require it, some
system of annual dues from all health pnysicists previously certified by the Board may become necessary. Yake cneck payable to
AMERICAN BOARD OF HEALTH PHYSICS.

Mail Apphcation to

?) U
*
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American Boarci Of Heait:1 P:1ysics

REQUIREMENTS FOR ADMISSION TO PART I

0F 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:

1. Received a Bachelor's Degree in a physical science or a
biological science with a minor in the physical sciences,
and

2. completed a minimum of two additional calendar years of
professional experience o_r, graduate training in health
physics

will be permitted to take Part I of the written examination.

In permitting a candidate to take this step, the Board makes no commitment
concerning the candidates eligibility to complete additional steps in the
certification procedure 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 o f 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 corner (above the date) on r e first page of the f o rm .s

Such applicants should also note that they a e required to submit only
one reference statement in support of their application (rather than
three as required for candidates applying for regular certification).

Normally, the written examination will be given in June of each year on
the Monday of the week of the Annual Meeting of the Health Physics Society.
The deadline for submission of applications is April 1.

Applicants are eligible immediately after meeting the requirements*

for an MS degree in health physics. Also, individuals who have
successfully completed a Bachelor of Science program in Health
Physics and who have at least one year of practical (professional
level) experience.

-

h a



American Boarc Of Health Physics

DEFINITION OF HEALTH PHYSICS *

Health Physics is a profession devoted to the protection 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 radiation damage, with the

development and imple=entation of methods and procedures necessary

to evaluate radiation ha::ards and with providing protection to can

and his environment from unwarranted radiation exposure.

" Officially adopted by the Health Physics Society in 1959.

l
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Tne continued efforts of the merican Eoard to restrict expenses to a

bare minicua have been successful as evidenced by the fact that the arount

of noney realincd through the examinatica fees has nearly =at the expenses

of the prograa during the past year, lis .e ev e r , during the last Eoard aceting,,

September 26- 27, 1978, it was recognized that there are soae increased ex-

penscs resulting from the need to expand and modify the examinatica questicac

in Part I; insrectaed fee assesscent from the Professional D:caira tion Sercice;
,

and additionally, the initia tior o f a ne'< specialty c e rti ficati.on progren -or

power ple.t reactor health physicists. In any event, it ucs felt. by the

Board tl.at it woulu be necessary to raise the exami. nation and certificat.icr

plaque fees for net candidates, effecti.c January 1, 1979, in order that the

prograa 'te s e l f- s upp s r tin', .

Effecti';e Januarf 1, 1979, the fees ill be as fo ll c.es :

CERTIFICATIO:: ST T2 FEC

Application to take Part I of the $ 75
written examina tion

Application for regular examinatic' $150
to take Parts I and II of the
wr2.tten e waination together -

Application to take Part II of uritten $ 75
examination only

Charge for certification plaque $ 25

Please send application forms to:

Michael S. Te r;)ilak, Chairman
Ancrican lioard of Health Physics
llEW , I'lls , FDA , 11:31 (!!FX '.60)
12720 Twinbrook 'arkeay ' ,

,[ '! ,/>s

Rockville, Ma rylanel 20357
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American Board O- Health P ysics

A'.'Ul'AL NEWSLET*ER

November 1973

Dear Colleague:

The A=erican Board of Health Physics ts cocpleting the 20th year of its
existence and thanks to the response sud support of ac:ive Certified )
Health Physicists, the program continues to be financially stable, active,
and is becoming more prestigious with each year.

As indicated in previous annual letters, financial assistance through
voluntary subscriptions 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 the fact that the majority of the Certified Health
Physicists recogni:ed the need to support such a program, which contributes
to the profession as a whole, as well as to each individual.

The continued ef forts of the A=erican Board to restrict expenses to a bare
minimum have been successful, as evidenced by the fact that the a=ount of
coney realized through the exmnination fees has nearly met the expenses of
the progra= during the past year. However, during the last 3 card meeting,
it was recognized that there are sece increased expenses resulting from:
the need :o expand and modify the examination questions utilized in Par:
I; increased fee assess =ent from the Professional Examination Service;
and, additionally, the initiation of a new specialty certification progra=
for power reactor health physicists. In any event, it was felt by the
Board that it would be necessary to raise the e<mnination and certifi-
cation plaque fees for new candidates, effective January 1, 1979, in
arder that the program be self-supporting. It should be emphasized,

however, that employers of the Board and panel members continue to gra-
tuitously support the work of the AEHP in the form of secretarial services,
: ravel expenses, and their own ti=e.

A su=cary of the highlights of the Board activities is attached for your
information.

Thank you for your continued support of A3HP activities.

Sincerely yours,

!.

, %,WN
Michael S. Terpilak
Sec re ta ry-Tre as ure r

,d'>
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Page 2

StMMRY OF AEHF 1978 30AFl) >'EETING ACTIONS

1. Recertificatien

The Board approved a Continuing Certifica:ica Program and appointed
a Continuing Education Panel to initiate and implement the educational
aspects of the program. Les Slaback is the present Chairpe: son and Jean
St. Germain is ' lice-Chairperson. Girlyle Rober.:s , as A3HP Vice-Chairperson,
coordinates the activities of the Panel with other aspec:s of the Continuing
Certification Progr1=. Information and applications were = ailed to all
Certified Health Physicists in March 1978. A list of courses approved by
the Continuing Education Panel, and a list of frequently asked questions
concerning the Program was also = ailed to all Certified Health Physicists
in April 1973. At present there are 16 who have been recertified through
Dece=cer 1985, and 2 Health Physicis ts who have been granted Eneri;us
status.

2. Fanel o f Examiners

Certification examinations were cenducted in July 1973, were graded,
and the resul:s approved at the 3 card meeting in Rockville, Maryland on
September 26, 1978. Of the 16 candidates who :cck the entire exa=,
Parts I and II, la (30%) passed, 13 (237' ) failed, and 13 (2S%) will be.

required to take an oral examination, and 6 (13%) will be required to
retake the part failed. This year's exa= once again aas designed to
allow specialty groups to demonstrate campetence in their area o f exper-
tise to a greater extent :han in earlier years.

3. Liaison with the National Regis:rv of Radiation Protection Technologi;ts

The second :.ational Registry of Radiation Protection !cchnologists
4

. .. here were o+,examinat.on was g4ven as scheduled on ,cVe=ber 5, ,qe/. t.

applicants accepted, of 4hich 56 :ock the examination at 20 locations,
and -1 (6a%) were success ful. The Scard does no: feel that this higher-

nan-expected percentage of successful candidates indicates that :he exa
aas :co easy. Rather , i; is believed that the nur.erous training progr:=s

developed around the :ountr7 in preparation for :he exa= were a signifi-
can factor.

The :TRRPT 3 card meeting was held un January 15 2nd 16 a: San Diego,
at which time the results of the exa= 4ere approved by the 3 card. Those
applicants who cere accepted, but did not :ake the exa=, are still eligible
for the next cne to be given on Nove=ber , 197'o.

..

h

s
'

; {



4

Page 3

a. Treasurer's Recor:

The Treasurer's Report indicated :ctal assets of 37,300.5- as of
September 10, 1973. It is anticipated tha: the increases in application
fees effective January 1, 1979 for Parts I and II of the examination vill
provide sufficient funds to support tha examination, including the new
Specialty Program for Power Reactor Health Physicists.

5. Apolication Fees

The Board has approved :he following increases in :he application 2nd
certification plaque fees for new candidates. Ef f ective January 1, 1979,
the certification fees will be as follows -

Certification Step Fee

Application to take Part I of the 3 75
written examination

Application to take Part II of 3 75
written examination only

Application to take Parts I and 3150
II of the written exanination

Charge for oral examination S 75
(1: required)

Charge for certification plaque 3 25

c. Administrative Services

A meeting was held with R. Burk to arrange a service contract with
the Office of :he Executive Secretary of the Health Physics Societ: to

the day-to-day administrative duties of the A=erican 3 card cf Healthassume
Physics. The Executive Secretary would provide the following day-:o-day
administrative services to the >=erican Board of Health Physics:

1. Set up and administer the A3PP checking
account and Scokkeeping sys:en.

2. Obtain and administer a bulk railing
per=1: for future mailings of the A3HP,

3. Jrovide future printing services for the
A3HP .

4 Provide, aininis ter and update a compu-
tericc-d list of certified health physicists
for use by the A3HP.

.-
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.

Page -

5. Set up and maintain the A5HP records and
files at some future cate.

6. Service the A3HP mailing and information
requests.

'!r . Burk submit:ed a cost es tima t e for the above services. The Sca rd ' s-

proposal is to contract with him on an annual basis for approximately 52,300.
This will provide essential facilities and does not ccamit as :o the HPS
Ex ecu tiv e Secretary for an extended period.

7. Panel Accointments

A. Examination Panel

Panel member replacements vere:

Retirinz Reciacement

!!eil A. Gaeta Jerrel R. Everett
'4 alter F. Wegs: Francis J. Haughey
Richard R. Sewers Robert M. Ryan

Panel officer appointments eere:

Joel 0. Lubenau - Chairperson
Roscoe M. Hall - lic e- Chairpe rs on

3. Continuing Education Panel

Panel member replacements sere:

Retiring Replacement

Roger J. Cloutier A. Jonn Ahlquis:
Jean St. Germain Jean St. Ge rmain

Panel officer appointments were:

. ster A. a3 aback - t..airpersonca
- -u

Jean St. Germain - Vice-Chairperson

5. AEH? Member Reclacements

Retiring Reclacement

3ryce L. Rich William R. Hendee

.'l ,* ,.
\s .)
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In addi: ion, the following A3HP officers were elected:

Michael S. Terpilak - Chairpe rs on
Carlyle J. Rober:s - t'ic e- Chairp e rs on
David Myers - Se c re ta ry-Tre as ure r

A :his time, the American Board of Health Physics would like to ex-
press its sincere thanks and grati:ude to outgoing Board Member 3ryce L.
Rich for his inspiring leadership, guidance, dedication and support during
his ter= cf office. Thanks again, 3ryce, for a job well done!

9. ?:wer Reac tor HP Certification Program

Enclosed in this newsletter package is recenq informatian to all Cer:1-
fiec Health Physicists from Chairperson 3ryce Rich, American 30ard of Health
Physics, su=naricing the work of a subcammittee cocposed of Dave Myers and
Dick Sowers concerning specialty certification as it relates to the power
reactor health physics area.

The Board has now approved the es:ablishnent of a Power Reactor Health
Physics Examination Panel with the following members :

Richard R. Bowers Chairperson ("US Corp.)-

William D. Allen ' ice-Chairpe rson (Pennsylvania- .-

Power a Lighc Co. )

Exanination Panel Membe rs :

Edward Scalsky - Jersey Central Power a Ligh Co.
Harvey F. Story Florida P:wer s Light Co.-

Raymond G. Carroll - Arkansas Power & Light Co.
Norm L. Millis - Jersey Ceatral Power & Light Co.
Peter J. Knapp - ' uclear Regulatory Commission
John R. Mann - Aricana Public Service Co.

The first cer:ification examination for Power Reactor Health Physics
is scheduled :o be ;iven on July 9, 1379, a: the lata Annual Meeting of the
Heal:h Physics Society, which will be held in Philadelphin, PA.

10. Part I - Eligibilit . Rec _uiremen t s

At its las: cee:ing : .te A2HP approved the following change as i:
rela:es to Par: I eligibilit,

,

-inciv cua.is who have successfu.1 j c amp .iecec a- 4 ;

Sachelor of Science program in Health Phvf ics

and aho hav< at leas: one t c ;.: of practical
(p ro f es s iona.' level) experience :an now qualify
and be 2ccepted to :ake Par I af the Certifi-
cation 0:amina tio n.

'. , n
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POW.R REACTOR HEALT9 ?HYSICS CERTI'!! CATION PROGRAM

I. INTRODUCTION

After thorough deliberations over several years, the A=erican 3 card
of Health Physics has decided to offer special y cer:ifica: ion in power
reactor health physics in addition :o the presen:ly of fered comprehensive
health physics cer:ification.

A su==ary of the Board's deliberations was presented in the April
1978 Newsletter to certified health physicists. The responses from certi-
fied health physicists regarding the proposal to offer specialty certifi-
cation in power reactor neat:h physics were almost exc.,usively ravoracte., , . . . .,

An updated su= mary ?f the 3 card's deliberations in :his matter is presen:ed
in Section "

The 3 card does not intend to offer specialty certification in other
areas of health pi ysics at present. The Board feels that specialty certi-
fication will only be considered when :here is a genuine need in a given
specialty area which cannot be adequately net by the present c0=prenensi-te
health physics certification prog *' 7- s also the 2 card's intent not
to take any action in the special:7 certifica ica area that would have an
adverse effect on the present cocprehensive realth physics certifica: ion
program.

I: is the Board's position that comprehensive health physics certifi-
ca ticr: signifies professicnal compe:ence in the areas in which an individual

is experiencea; thus, in the power reactor health physics area and any
possible future special:7 areas, an individual vith comprehensive health
physics certificarica will automatically be eligible for the special:,
certification if :he individual has the requisi:e experience.

II. PC'4ER REACTCR HEALTH PHYSICS CERTIFICA!!ON PROCEDURIS

A. Indiv tcuals Holdine :omorehensive Healtb Physics Certifica: ion

Individuals holding comprehensive heal:h physics certifica: ion '

are eligible for certification in power reac:or heal:h physics
4 .c ...

(1) they have spent two of the last six years in 2
position in which they were responsible for at
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least a major portion of the health physics
program for an operating power plant, 2nd

(2) they are presently spendia; at least 50C of
their :ime in power reac:or health physics.

In questionable cases, the Scard may give the candidate an option
of taking Par II of the specialty examination or taking an oral
e:<a=ination to evaluate the candidate's knowlet e of power reactors

health physics.

Applications for certiticatica in power reactor health physics
will be reviewed by the American Scara of Heal:h Physics and :he
Chairperson of the Power Reactor Health Physics D< amination
Panel. If the requisite experience requirements are met, certi-
fication in power reactor health physics will be issued.

Individuals who hold comprehensive health physics certification
and do not have the requisite experience listed above must either:

(1) acquire the requisite experience, or

(2) take Part II of the Power Reactor Certifi-
cation D: amination.

3. Power Reactor E<acination Panel

The initial me-bers of the Power Reactor 2: amination Panel, all
of whom hold comprehensive health physics cer:ification, and meet
the experience requirements of Section II- A, ;ill receive certi-
ficati:n in pcwer reactor health physics.

C. Individuals Not Holding Crorehenstve Certification

Individuals not holding cocprehensive health physics certifica:icn
must pass Parts I and II of the Power Reactor Certification D ami-
nation. .o be eligible for the examina icn, 2n applicant mus
. nave a cacnetor,s degree in a phys.,ca., science or in a bio,.ogical

. . ,

science wi:h a minor in a physical science. In e:cceptional cas es ,
and at the discretion of the Scard, an -applic. ant may be penitted
to substitute experience for the academic degree. In addi: ion,

an applicant must have at least s :.a r?ars of responsible prafes-
sional experience in health physics. A: least three .r ea r s of
this professional experience should be in applied radiation
protection work wi:h nuclear facilities cealing with radiological
problems similar to those encountered in nuclear power stations,
preferably in a nuclear power station. Advanced education may be
substituted for up to two and one-half of the remaining three
; rears of experience in accordancr. with normal Board requiremen:s.

hh! v a d b W j g,c f
: ,,
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All requirements for early admission :o Part I of the examination
will be the same as the requirements for ccmprehensive health
physics certiticatien. That is, candida:es wi:h a master's
degree in nealth ph sics are immediately eligible :o take l' art I,/
candidates eith a bachelor's degree in health ph" sics must have

cearofs7pliedexperience, and all other candidates mustone
have tuo vears of applied experience.

III. PCWER FIACTOR CERTIFICATION E7EINATION

A. Part I of the power reactor health physics examination will be
identical to Par: I of the comprehensive heal:5 phesics certi-
fication examination, which consis ts of 150 multiple choice
questicas which cover fundamentals, radiation i.eas urement s , and
operational health physics. The cine allowed for *.his part of

the exa=in1: ion is three hours.

Part I will be revised so it will contaia onl. questicas :chich
are designed to test the applicant's kacwledge of fundamental
health physics principles, practices, and theory, and questions
of general scope ahich a certified heal:h physicist, regardless
of specialty, should be expected to answer.

3. Part II of the examination will consist of two subparts:

(1) Ten short-answer que s tions . These may be fill-in-the-blank
or multiple choice, or may require a one- or :wo-sentence
answer. Candidates will be required to answer all the
questions.

(2) Seven essay or problem type questions. The candidate will
be required to answer any five.

Time allcwed for this par: of the examination is four hours.

C. Part II of the Power Reactor Health Physics E::amina:icn will cover
material selected from the following areas:

Technical Administration ALARA
Prof essional Judgement Radioac tive '.M:erial Contr:1
Design Review Radwas te Management
Plant Sy s t en s Emergency Planning
Procedures Instrument Selection, Opera-
Training tica and Calibration (in-
Regula: ions and Standards cluces curvey, effluent
Medical-Le;al aspects monitors and counting rcce
Guides and Limi:s instruments)
Shielding Decen:a=ination
Radiation Measuremen: Personnel Dosimetry

ifh L
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,

Contamination Control 310 assay and Uptake Analysis
Air Sa:pling Inplant Dose Assessment
Protective Clothing and Equipment Environmental
Respiratory Protection Of f-site Dose Projection

Transportation Current Topics

IV. GPADI' G CRITERIA

The grading cri:eria for the ?cwer Reactor F.ealth Physics Certification
Examination will be identical to the grading criteria for the comprehensi/e
examination.

A. Part I - Taken Alone
-

Io pass Part I, the candidate must achieve a score of at least
67*,on the total exam and on the Fundamentals Section.

3. Parts I and II - Taken Tozether

To pass :he axam, :he candidate must achieve a score of at least
67*. on Part I, the Funda=entals Section of Part I, and Part II.

C. Failure Upgrading Critaria

Any grade less than 67% on either part will be considered to be
a failure of that part. To provide candidates with an opportuni:j
to raise a failing grade :o a passing grade, the Soard will do the
following:

(1) Give candidates, who have scored at least 57% on
both Par: I and Part II and whose average grade
(? arts I and II given equal weight) is at leas:
60, the option to take an oral examination or re-
take che part(s) failed. (If a candidate repea:-
edly fails one of the parts, :he option may be
re=oved and the candidate required to take an oral
examination).

(I) The Board considers any grade less than 57' to be
below the standarc; for oral upgrading.

3. Availabilit- of ?erformance Information

Candidates may request their examination perf ormance in fo rma: ion to
assis: : hem in preparing for re-examina: ion.

-n
e i
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E. Oral Examinations

In the cral examination for power reac:or heal:h physics cer:ifi-
cation the candidate will appear before two examinatica panels of
three = embers each. The firs: panel will examine :he candida:e
in health physics funda=entals for 20 minutes, and the second
panel will examine the candidate in pcwer reac:cr health physics
f or ' O ninutes . The specialty panel will be cecprised of Board
members or power reac:ar health physics examina: ion panel members
who are certified in power reactor heal:S physics.

To pass the oral examination, the candidate vill need at leas:
two passicg votes from the pcwer reac:ar health physics exami-
nati;n panel and four passing voter from the combined panels.

F. Opzradin2 ?cuer Reactor Heal th Physics Certifica:icn to Comore-
hensive Health Physics Certification

An individual certifie/. in *;/er reactor health physics can re-
ceive ccmprehensive i tal:h physics certifica:ica by success fully
passing Par: II of :P.e comprehensive health physics certification
enacination.

J. EACKG10CD

As discussed ir sec' _ n I, the Anerican 3 card of Heal:h Physics .tas

decided to offer special:7 certification in power reactor hea*:h physics.
.he 3 card made this decision for :he fcilowing reasons:

A. Power reac'.ar health physics represents a significant number of
professionals. Presently, :here are about 50 raciacion protec-
: ion canagers (RB1) at power plants and abcut 125 adci lonal
health physics professionals vi:hin :he utility industry. In

addition, significant numbers o f people in architect / engineering
firms, consulting :ir s, and regulatory ;roups are involved full
time in power reac: r health physics.

3. 2ecause the number of nuclear power plants is expected :: increase

significantly, :he number af professionals neeced in this area
will also increase. Paul Zierer, in 2 study of fu;ure personnel
needs (Health Physics 5ccie:y aewsle::er, March 1976), predicts
that 271 health physics professionals will be needed in :he pcwer

, 4.10..-reaC:or area by ,1y 0 anc. --.i s - oy
.

..

C. A lini:ed number af indivicuals have :he special cualifications

required far these professional posi:icas. As :he need increases,
i will beccre more Onportant to insure that chase cri:ical posi-
tions are fil;ec by persons with cemonstra:ed capabili:) in power

special:7 certificacian Offers onereac:or heal:n pnysics. .ae
rechanis for previcing this assurance,

r0 J FBB rs1 R f fU
J 0 0 3 0 M O@L3u H Np ?Ĉ,'
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D. The irportance of power reactors as a source of occupational
radia: ion dose is evidenced by the :renc of increastag person-rer

per reactor. Die need for competent people to minimiz e exposure
from his source is apparent.

E. The puoli: has shown less than ::=plete confidence in the radia-
tion safety of :he nuclaar power industry. It is important that

persons cealing with the public be knowledgeable and be reco;-
ni:ed professionals in order :o ;ain the confidence of :ne public.

F. The ..uclear Regulator" Commission has indicated that i: has under
consideratica a requirement for :urther docucen:ation of capability
. f or individuals who are designated :o radiation prote : ion manager

(RPM) posi: ions.

G. While the broad knowled;e implied by a comprehensive health
physics certification is desirable, it is not r ec_ui r ed for ade-
quate func:ioning as a RFM in a nuclear power plaa:. The special-

:y certification will be of more obvious and direct relevance.

H. An individual "ith cceprehensive health physics certi: ice: ion
does not necessarily have the special qualifications and knowledge
required by a nuclear pcuer plant RPM without receivin, fur:her
training and experience. The specialty certified HP will neces-
sarily have :hese prerequisites.

I. Requiring : hat all RPMs hold cocprehensive acalth physics cer:i-
fica: ion sac also have :rainia; and experience in nuclear pcwer
plan: hesl:h physics is unrealistic in view of the current anJ
expec:e d near- term availabilitt of such perscenel.

The Board reali:es : hat of f ering specialty certif t ation pr:sents scre

possible problems. In the past i: cecided against specialty certificati:n
for varicus reascns, sc=e of which are listed as follows:

A. The specialty certification being considered was in a fringa area
:etween health physics and other technical special:ies anc :he
Board fel: : hat other credentialing groups vere better sui:ed to
aanale these situations.

3. There is ;reat dif ficulty and ef fort in preparing, ;.ving, an:
;rading dif fe:ent examina tions for various ;roups.

C. The Board is concerned about adversel- affecting the value and;

meaniag of :he present c:nprehensive heal:h physics cartification
prosrrn.

8 U|@w% mnk + ./.m
>
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The above censiderations not withstanding, the 3 card concluded that the
potential beneft:s and contributions :, the he:lth physics profession and :he
nealth physt:s cer:ification prograr: '40uld outweigh the problems which the
affering of specialty certification in pcwer reactor health physics .ight
cre1:e.

Ey ; ranting comprehensive health physi:3 certification, the 30ard
reco;nices the professional with a broad, 3eneral enewledge in many areas
o f health phys:.cs. a'ith specialty certification in power reactor heal:h
pnysics, :he Board will recognice the professional who has detailed know-
ledge in a res:ric:ed area of health physics, n am e .y an in-depth knowledge
af power reactor health pb/ sics. However, 2ny specialty certification < i l '.
require knowle.dge of all heal:h physics :ancamentals. The board hopes : hat
1: special:y certification occomes available in a given area, certified
health pnysicists working in that area will seek specialt;. certifica ica.
Ccnversely, the Board hopes : hat health physicist; aith only a specialty
cer:ifica: ion sill broaden their aress of knowledge, and seek c:cprehensive
cer:ification.

)$I f k
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to s,U../ at the sight of he;1th phpicists having to and Od Jha'e Conse: Mon Processes, Quar? rly
t car the bn.r.t of an attack upon some facet of Progress Report, October-Decem5er l'176,
r ucle r ufety' The rephes and emplanations are Chemistry Department, ColarnJu S:ste Univer.
usu1:;y nch and de: ailed (with d:stortion they sity. Fort Cv!!.n*, ColoraJo.
o! ten f.srther fuel the oppositio i attack) and. O :75 Occupa:;onc! Safety and Hea|th Reporter,
rnor M:en than not, are rnade in nue: car isola: ion. 1975. 4. In31
H u ,- much better it would be il the risk-benerit Pol 775 Pc:t P. 1775. Chrrarc cal Work, 5. 63i

fac:ers for nonnuc: car energy systems were, refa. London.
tiscl> spe2Eng, as well un :erstood as for nuclear Sc74 Schme!t: I.. Her' man D. and Wynder E. L.,
sy stm 5 2nd at aur fr gertips. A rnore esenhanded 1974. "To de and Tumori,tenie /sgents in Tobacco
evait s :on cf :be drawbacks of each energy a;ter. Smoke: Ar.a!,tica! Sfe: hods and 5fodes of Ori.
na ise would then permit the general public to gin" in: Trace Sahstancee in Em:irn iental
deerde mere lopeally than at present where and HecIth-V!H, (EJ.ted by He nphd! D. Di p. 231.
how it wan:s to produce the energy that is its (ColumHa: Unisers;ty of Stissouri),
lifebiood. Sc60 Sest 3n R. J ,1%0. "The Hazards to !{ealth

in the Hydrogenation of Coal". Arch. Enciron.
R. B. G * *.tuaGE Healtle I,203.

J. H. THOXNG ATE S 76 S!u:a T. J., Serry D. L., Juchan Nf. J., et al.,
W. W. PAa:cssov IW6, "E:fects of Benzodavones and Tri Moro.
A. R. H AWTHO2.N E propene Oside on Palynuclear Aromatic

T. Vo DINa Hidrocarbon Sferatolism and Initiation of Skin
Tumors" in: Palynuclear Aromatic Hydro.

Hea!::t ud Safety Research Division carbons: Chemis:rv, ,'.fetaboliim. and Carcino.
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t') Mi;haels (Mi76). The ! ??6 estimated U.S. examines the structure of employment, histori:21
technican populatian ranges fro 1 !$35 by Ziemer trends and projections of health physics workers
(Zi 5) ta 2.T0 Sy Baker iB277). in the atomic encri;v de!d.

'

.Wrough %r!!er data are avai!ab!c, changes in
sun cy methedology con 5ned the study to the liistorical Trends
IM-1975 period. This period has seen consider. Table 1 summarizes the DLS survey restlits
aNe change in the atomic energy Fe!d. After more frorn 1963 to 1975. Total employment gew at an
th:.n a decade of rapid growth, the nu:! ear power annual rate of 4 6'i, durin; this period. Additional
industry be;an to be p!agued by rising costs. Srms svere added ta the suney in 1973 and 197';
p!anned pla: t cance:'ations and public concern for therefore, employ:-.ent additions in these Sears
indastrial safety. The future of the nu:! .t power can be partially attributed ta a larger number of
inJunty is un:ertain and depe: ds on the out:ome 6rms surveyed.
of the pronuc! ear-antinuclear energy debate. The histori:al trend of hea!!h physi:s profes.

Emp% sis has shifted in the atomic energy Se!d sional employment is somewhat surprising. These
from research and development tawards com- data indi: ate an ar nual gawth rate in emp!oyment
mercia!ization of existing te:hnologies. In 1963 of only I.S~o a year for the period 1963-1975. The
almyst 73G of all scientists and engine a in the 1970 total of 674 hea!th physics profession-Is b 18
Feld were involved in R & D; in 1975 this had workers lower than the 199 fgure; the ')?5 total
fallen to 45N (Su75). Employment in research- of 705 is D workers shy of the 1973 fi;;ure.
eriented COCO facilities cec!!ned. and ;nvate Tab!: 2 dera;!s employment trends for the

* em;!oyment exceeded COCO employment far the GOCO a:;d private se: tors. This table reveals that
Erst time in 1973 (see Tatte 2). all of the de:!ine in HPP empfoyment occurred in

Utilizing these SLS survey data, this paper the CCCO sector. Examinat:oa of individual 5trn

Tsei Hes s r e ..cn se Aar e-pu ,-eer v, :ve ML.S4, ined atom. eer:gr Jto'J. l%| l'9r e

(1) (2) l l) (O I S) (66 t ?)
Sip h as tale t) n

73
f.ee.L.e l 1%. 9
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sursey questionnaires indicates that these se; ment and the health physics and industrial
emplannent reductions were the resu|t of sesera! safety segment employ relatively large numbers of
' across the board" cutbacks in ;overnment GOCO hea:th phy sics wvrkers. These two segments make
operations espenditures. up less than 7% cf the ne!d's total emp:oyment

Prnate sector growth in health physics wer'ars whue emp;oying 20 of all professionals and 27'7,
oser this period has been strong. Table 2 res eals of a:1 technicians. Other segme.ats emp:oying farge
an annual growth rate for the 1963-!975 per:cd ef numbers of health physics workers inc|ude chem-
9. ' ~c for professionals and 16 5~c for techni;iars. i:al reprocessing of fuel, weapons and atomic
if these rates of growth were to continue, man- research and deve:oprnent.
power requirements in the atomic energy 5e!d The R & D in ato nic energ'/ se:; ment empfoy-
would doub: every 3 3r for professionfs and ment de: Lined from 23,245 workers in 1973 to
e.ery .t.5 yr for technicians. 21.993 in 1975, a 22% reduction, Durin.; this same

The 1%$-1975 data a|so reveal a trend towar's period. HPP ernp;oy ment in this segment
in:reasg use of technicians in the 6:!d. In 1%8 de:reased by $5G and technician employment
tnere s,ere 22 technicians employed for every 10 de:reased by 35% Over $5G of the 1975
hedth phys:cs professionals;in 1975 this ratio had employment in this segment was ecmposed of
in:reased to 27 technicians per 10 profess:anf s. GCCO werkers. Virtual:y all of the decline in HPP
This trend is hkely the result of the de:!inin employment from 1973 to 1975 is expl.sined by the
insohment in research in the feld and increase in empio> ment reductions in this industrial segment,
commercia! application. In 1963. E cf 2H pro-
fessionals spent 50% or more of the!.r time in Future Demand
3:omi: ener;y-related research; in 1975 only 2SG The future of atomic ener;y, especia!!y for
were invch ed in research. electricity productice, is uncertain. The data

exammed show declining emp!oyment in the
1975 Employment GOCO sector and changing demand for health

The Bureau of Labor Statistics c!assi5es physics workers. W' rat e:Tect will these f actars
emp!oyrnent in the atomic field into 21 industrial have on future hea!th physics worker emp!oy-
segments ranging from the weapons development ment?
snd production eegment to the bicle;t:al and The demand for workers in the GCCO sector is
medi:2! resear:h segment.* Table 3 details the a function of real government expenditures for
1975 sursey results by industrial sepment. GOCO facihty cperationf Historica:: . . over SW

Both the reactor operation and maintenance cf the variation in GOCO emp oyment is explained
by the variation in real government expend.tures.

*BLS c!ani5es employment by the :or:ept of - These expenditures we.e fair:y constant during the
* orimary segment" That is, total atomic ener y
en.; ':rment of any one firm is counted in the tT'.c term "real" is used to indicate that
si.w. e segment that emp!oys the most workers, expenditures are control:ed for inflation, i.e. in
a!thou;5 many may be involved in other segmen' . constant do!!ars.
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can IWs; in *ation reduced the lesel of real atomic energy products or a simp'e time trend of
e perj.: res substantia'ly and employment gro w t h.
d;;hnel Government estimates of projected nuclear

Gh en the reis:ionship between [,o ernm e nt megawatt capacity hase undergone considerab'e
eyed.tures for GOCO operation and GCCO revision. In 1972.1.2 million MW were estimated
e- pt ment, fu:ure GCCO employment estima:es to be online in the 3 ear 2000. In 1974 this estimate
ceu:d be genera:ed from budget projections. These was reduced to 1.09 million MW: in 1975 to 0.8
da a are not a' ailable. The erratic historic million MW. and in IM6 to 0.51 million MW. The
be h a . . a r of CCCO employment pre:!ades a most recent estimate placed the year N00 capacity
s:m;:. extrapolatio, of past growth rates. Total (;gure at 0.33 mi:iion MW (Sc77). Given the strong
GCCO empiayment has stabilized at ap- relationship between MW capacity and employ.
pro i rm2:e!) 100,000 workers, and gisen that most ment, these revisions in future capacity consider-
fu:u.e GOCO growth w dl de in non.nuc! ear energy ably a!ter projections of future ernp!oyment.-

.ceas. a mcf est grow:h rate of I''~ per annum was Projections of total atomic energy Eeldc
ut:::::J for :he projections. emp!oymen: are stenmarized in Table 4. These

The demand for workers in the private sector is projections were generated by using the most
rela:ed to the demand for the product they recent MW capacity projections (Se77) and :he
predu:e. This se::or has no sing!e measure of GOCO emp!ayment assumpdons. Historically,
demand such as federal expenditures but consius health physics workers have comprised a fairly
of a large number of drms engaged in several stab!: share of total GOCO and private sector
dierrt industrial segmerts. In the past, changes emp!oyment. Hea!:h physics worker require.aents
in nu:::ar megawatt electricity capacity explained are arrived at by assuming the rela:ive 1975
c er 97'T of the changes in private sector employment shares of these werkers wi!! remain
emp!osment." Using mgawatt capaci:y as an in- stab!e oser the proja: tion period.
dex of demard produced a better mode: than did Table 5 compares 1974 Proje:t Independence
the use of total value of shipments . se!:::ed (Fe74) as3umptions of future MW capacity to

Schlesinger's estimates for the year 1935. The
Project Independen:e 5gures produce extremely

*The es:imated regression equation was: private high estimates of future demand for heal:S physics
emp;o ment = 34.997 m 2.3 (MW capaci:y) R'= workers, proje;; ting a doubling of manpower
0 97 t. F = ILS A requirements in the field approdmately every 6 yr.
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71S NOTES

In terms of future emp:0yment o;portunities, the Ka76 Kathren R. L.,1976, " Projected Numbers
recen' dawnward planned plant revisions in the of He-Jth Phy sicists 1975-2CC0", Health Phys-

nucier po'..er industry have been very costly to the 31,469.
h!i76 htichaeis B. L.,1976," Radiation Prntectionhea:n p% sics profession.

WN e demand ;;rowth in other employrnent areas O v ers iew " Operational Health Physics Pro-
is em enniined here Kathren s paper provides ccedings of the Ninth /,fidyear Topical
same projections by sector (Ka76). Kathren's pro. Sympelam cf Ura!th Physics Society, Denver,
jecu cas of professional requirements for the year Celerado, February 1976, pp. 41-6.
lWO are 1050 in the academic 6eid, 650 in the Mo75 hice:!er D. W. and Eliassen R., l976,

rned: cal fe:d,1500 in gove "nent and 700 "not " Assessment of Health Physics Manpower
c:sewhere c!assi6ed" These total to 3900 health Needs" Health Pitys. 31,1-11.
ph . s.e s profession:ds outside the B LS.de6ned Se77 Statement of James Schfesin<;er before
atomic energy 6 eld in 1990. House Committee on Science and Technology,

June 1977.
Summary Su?5 " Survey of Employment in Nue: ear or

During the 1963 to 1975 pericd, atomic energy Nuc!:- Related Energy Activities",1975. For
6eid employment has gown at a rate of 4.63 more infermation on this series, contact Norrnan

annually, compared to a rate of 1.S~c for the U.S. Se!!zer, Manpower Assessenent Division, U.S.
econcmy. The majority of this grow h has been Department of Ener,;y.
concentrated in the private sector, whde GOCO Zi75 Ziemer P. L, 1975, " Health Phy sics
emp|oyment declined from 1953 through 1973. Education and Training Needs for the Future".

Data indicate that growth in the private sectar Paper presented at the 103rd annual meeting of
is s;ron;jy correlated to pow th in nue: car the American Public Heat:h Association. Chi-
rnegawatt capacity. The recent revisions in pro- cago. !!!inois. Nos ember 1975.
jected generation capacity hase depres3ed
considerably the growth in future health physics
worker demand. Using the most recent estimates
of fu:ure capacity, hea:th phssics professiana!

tw-v e m -rtwi mrequirements in the 6eid are expected to gaw at a '"""* *"*"'"
rate d 7.01 annum!v, and technic:an requirements ",o"n"Preo L:J . IT3."Pwsed is Grnt Br r.i.aPerm
at a rate of 7.43 annum 1y for the period 1975- :: w.xn r%. w.w
1955 These results compare favorably to other
pub'ished projections, which show a range in
go th rates of 5.25 to 7.0% for professionMs and
from '.5% to 160 for technicians (Mo76t Mi?6; Simpli5-3 Shielding for Dh gnostic X-ruy Ramns
Ka76: Fi?!). The Project Independence repert :s
somewhat high, projecting rates of 11.3% for HPP (Recei:.ed 25 October 1977; accepted 9 January
and 14.9% for HPT. All of these studies project 1978)

faster gowth for technicians than for profes-
THE SHIEL*';iNG tab es in Appendix C of NCRP

sionals. Report No. 49 are unwieldy. This has resulted
JOE G. B AKER from converting distances, shown in feet in NCRP

?,fue po er Re:ccech Programs Report No. 34, to meters, instead of actually re-
0:1 R:dge Associated Uni:ersities doing the tab es in even meters. The resulting
P.O. Bar !!7 distances shown in the tables are 1 5, 2.1, 3.0, 4 2

Oak Ridge Tennessee 37830 6.?, 3.4 and 12.2 m. Room pia .. for shie: ding
design are commonly received from architects.

References Architects are not ikely, in the near future

377 Baker J. G. 1977 " Labor Market Over- to switch to the metric system. Decimal metric
s iew of Health Physics Technicians" Paper distan ces are therefore cumbersome to the
delisered at the Columbia Basin Health Physics designer who must make numerous conversions
Society Meeting, Richland, Washington. ' from one sy stem to another.
October 1977 ' Figures ! and 2 can geatly faci'itate shielded

Fe74 Federal Ener:;y Administration, 1974, room design in the diagnostic ener;y ran;;e, The
Project Independence Blueprint Fina] Laoer 6;;ures were obtained by gaphing Jarn from the
Report (Washington, D.C.: USGPO,1974). tables of Appendit C in NCRP Report No. 47.
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i:: : 'LE! O - D .;c . Radiation Protecticn Tecneoloeists

A ne.W related to the training of technicians
i~

' ;9:JU : 's M ; . - _a. L Zitm r is the cert if icot ton of their conpetiice. This neet
h n been ree nniced f ur several wirs bs rty in the

F _1 ' ' , "an,w.er Society and by the Anerican Board of Health Physic s..

Durir; the past year or so I have visited aver half Thus r.iny of us were pleased that the Nat ional Regis-
of t he < cc iet "'s c Lip t e r s and in na s t cases have sporen try of Radiation Protection Technologists (NRRPI)
on tr t".~ of health physics edacat ion and training needs was recently established. The Board of birectors
far the future. To seme extent, the projections made on of the % 'RP r met for the first time in Novembet,
t ra i ni:. neeJs hive been highly spe:ulative because they 1975, under the chairmanship of D. V. Marshall (Aero-
reqaire that ore make estinates of present and future man- jet Nuclear Company). The NRRPT is currently working
power levels in health physics. Because of a lack of on becoming incorporated and on developnent of a
reliable data, such projections are oniv educated guesses, national examinstion for use in evaluating radiation
1he Oak P id /,e A ssac iat e d Univers it ies, Manpover Development protection technologists who wish to be a pirt of the
D iv is ien , provides some u sef ul inf ormation through the Nationil Registry. On bebsif of the Health Physics
annual "Padiation Protection Enrolinent and Degree Survey" Society, I extend best wishes to the NRRPT f or suc-
(presivusly conducted by the AEC). Plans are clso underway cess.
by the ifice of Panpcwer Development of NIOSH to conduct
r.anpower studies which would include the Health Physics Health P5vsics Societ v Board of Directors Rosoluri,,

area. 'he Society hopes to provide input and cooperate in Relative to a Petitlen tv Natural Resources Defense
this study if possible. In the ce2nti:;e, for what they are Council to the ..R.C. to Peduce Occupational Rid 13-
worth, me own projections are summarized in the table below. tion Exposure Limits
for thase .50 are interested in details on how the final The liealth Physics Society Board of Directors
figures were obtained, I will prcvide a sunnary report upon at its teeting in Denver, Colorado on February 9,
request. The figures, as given, do not include attrition. 1976 reviewed a petition submitted to the U.S.
Currently, health physic s trainind programs in colleges Nuclear Regulatory Co-rission (NRC) from tha Natural
and universitites are providing (as of 1974) some 55 B.S. Resources Defense Council (NRDC) to reduce current
level and 205 advanced degrees in health physics per year . occt pational radiation exposure limits. As a result
Not all cf these 260 persons enter the job market (as many of this review, the Board of Directors has adopted
as 309 may continue this education), and o f tne remainder the following resolution and reco:cendation relating
who enter the jab market, not all go into the health to thia petition:
physics area. Thus, some 150 f ornally trained health Since 1929, independent international and
phy=ic i;ta may be entering t he prof ession each year, where- national scientific comalttees have continually re-
as, the projecticns indicate a need for over 350 per year viewed scientific information on the exposure of
for the next 5 yests and over 4 30 per year f or the decade individuils to ionizing radiation and have recoc-
fro, 1983 to l'>)0. At least part of the difference between cended standards regarding such exposure. These
the nu iers being formally trained and the predicted needs committees are the International Comnission on
will te provided by Individuals trained through on-the-job Fadiological Protection (ICRP) which is international
prograns. !bere nay also be a dif f erence in what we iden- in scope and the National Council on Radiation Pro-
tify as the numbers of health phy!' cists required and what tection and Measure-ents (NCRP) which is nat ional in
the real job carket is. Econcnic .nd other f actors may origin. These groups, which of ten pool their tech-
cause erployers to attempt to operate with less than an nical resources and have in the past g3nerally been
optimum number of trained health physicists. in substantial agreecent in their recommendations.

The projected increases in the numbers of health constitute bodies of the best technical experts
physics or radiation protection technicians suggest that available in the world or in this country relative
special efforts must be directed toward the underpraduate to exposure of individuals to radiation. We recom-
trcining prograes. The need is not only for more such mend that the MRC continue to use the recorrendat ion
progra s, but for prograns that have a practical or applied of the NCRP as the prire basis in the fornulation of
orientat!cn. " Hands-on" experiences in area monitoring legal standarda on the exposure of individu11s to
and surveying, instrument calibration and use, and other radiation.
operational health physics experiences are mandatory for The NRDC recently subritted a petition to amend
technician training programs. If such training cannat be current standards in ICCFR Part 20.101 using as a
suppli " by our colleges and universities alone, coopera- technical basis for the petition a document would be
tive ef fsets with indnatrial or gozernment f acilities may completely inappropriate. NCRP has already reviewe<i
be called for. many of the points raised in the Cochran and Taralin

ST'"ARY OF ModECTED HEALTH PHYSICS EPC'AR NEEDS p.per and addressed them in its recently published
Ernl u i- r Graun 1975 1930 1990 NCRP Peport :o . 43 entitled " Review of The Current
Nuclear ? r. e r Status of Radiation Protecticn Philosophy". Nct

Reactar H.P. (Pro) 110 274 784 only has the NCJP rn;iewed the basis of nany of the
Reactor H.P. (Tech) 330 822 2352 ccnclusiens drawn by the authors of the report, the
Fuel Cycle (Pro) 30 75 195 NCKP specifically cautione d against drawing such
Fuel Cycle (Tech) 200 425 1375 ccnclusiens in its publication. Therefore, y,;

Coverrrent strongly reconrend that the NRDC petition be denied.
N.S.C. 130 220 385 Lastly, we reco mend that the NRDC petition
3. R . :L 60 80 90 and the asacciated cochran and Tamplin docueent, and
Other Federal 240 300 440 any f uture document s cont aining technical data perti-
State and Local 430 730 830 nent to the setting of radiation safety protectien

Medical 705 1000 1500 standarJs be forwarded to the NCEP for review and
Acadz-ic consideration relative to present r ec o-r e n da t io n s.

Universtty H.P. (Pro) 240 230 360 In t his ranaer, t he technical bases for such docu-
University ".P. (Tech) 300 330 5;0 nent s can be caref t 11y reviewed and judged en their
Teacning 59 55 60 cerit by the best technical experts available. And

cthcr (B .J.C.a , in the event that such reports contain new scientific
Irlastry Consult.) 1125 113o !?40 data or neanin;ful conclusicns, the NCRP will be.

TO MLS 40 0 5821 10,151 able to consider t aen in f or thcoming recomrendations.
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American Board O- Health Physics
s

ANNUAL NE'4SLETTER

April 1973

Dear Colleague:

The American Ecard of Health Physics has just completed the 19th year of its
existence and thanks to the response and support of active Certified Health
Physicists, the program continues to be financially stable, active, and is
becoming more prestigious with each year.

As indicated in previous annual letters, financial assistance through
voluntary subscriptions was initiated as a temporary ceasure and was dropped
last year in favor of the increased fee program. However, deep appreciation
and gratitude are expressed to all those who have contributed. It was cicar
evidence of the fact that the majority of the Certified Health Physicists
recognized the necd to support such a program which contributes to the
profession as a whole as well as to each individual.

The continued efforts of the A=crican Joard to restrict expenses to a bare
minimu= have been successful as evidenced by the fact that tha arount of money
realized through the examination fees has nearly met the expenses of the
progran during the past year. However, during the last Board meet!ng, it was
recognized there are some increased expenses resulting frc= the need to expand
the exa=ination questions utilized in Part I, in addition to an increased fee
assessment from the Professional Examination Service. In any event, it was
felt by the Board that it would be necessary to raise the examination fees
for new candidates effective January 1,1977, in order that the program be
self supporting. It should be e=phasized, however, that e=ployees of the
Board and panel = embers continue to graciously support the work of the A3HP
in the forn of secretarial services and travel expenses.

A su=cary of the highlights of the Board activities is attached for your
info r=a tion.

Thank you for your continued support of A3HP activities.

Sincerely yours,

- i

( $.

Michael S. Terpilai
Secretary-Treasurer

(
| 'L/
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Surrarv of A3MP 1977 Board Meeting Actions

1. Recertification

The Board approved a Continuing Certification Progra: and appointed a
Continuing Education Panel to initiate and implement the program. Les
Slaback is the present Chairman and R. J. Juniins is ' ice-Chairman.
Carlyle Roberts, as A3HP Vice Chairman, coordinates the activities of the
Continuing Education Panel. Information and applications were railed to all
Certified Health Physicists in .'brch 1973. Also enclosed is a list of courses
approved by the Continuing Education Panel and a list of frequently asked
questions concerning th= 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 52 candidates who took the entire exa=, Parts I and II: 15 (29%) passed,
22 (42%) failed, and 15 (29%) were given the option to either take an oral
examination or retake the part failed. This year's exam once again was designed
to allow specialty groups to deconstrate competence in their area of expectation
to a greater extent :han in previous years.

3. Na:ional Recistrv of Radiation Protection Technolocists

The second National Registry of Radiation Protection Technologists exa:1-
nation was given as scheduled on Nove:ber 5, 1977. There vere 64 applicants
approved of which 56 took the exa=1 nation at 20 locations, and 41 (64%) were
successful. The Board does not feel that this higher-than-expected percentage
of successful candidates indicates that the exa: was too easy. Rather, it is
believed ~that the numerous training programs developed around the country in
preparation for the exa were a significant factor.

The NRRPT Board meeting was held on January 15 and 16 at San Diego at
which time the results of the exa were approved by the Board. Those appli-
cants which were approved but did not take the exa will still be eligible to
take the exa next year. The next NRRPT exa will be given on November 4, 1973.

Treasurer's Recor:..

The Treasurer's Report indicates ctal assets of $12,604.34 as of 2ecember
31, 1977. It is anticipated that the present increases in application fees for
Parts I and I! of the examination will provide sufficient funds to suppor: the
examination without additional voluntary scbscription fro: Certified Eealth
Physicists.

,
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5. Exa Panel Officer Appointments and Member Reclacements

Retirine Replacement

Thomas .s. Steele Renald L. Kathern
Roland H. Jalber: Paul M. Ruther
::a:haniel A. Greenhouse Kenneth H. Kase
Ralph H. Thomas %'illia R. Casey

Panel Officer appointments were:

Richard R. Bowers - Chairman
Joel C. Lubenau - Vice-Chairman

6. A3HP Member Reclacements

Retirinz Replacement

Jack S. Krohner "athaniel A. Greenhouse

In addition, the following A3HP officers were elected:

3ryce *. Rich - Chairman
Carlyle J. Roberts - Vice-Chairman
Michael S. Terpilak - Secretary-Treasurer

A: this time, the American 3 card of Health Physics would like to express
its sincere thanks and gratitude to outgoing Board Member Dr. Jack Krohner for
his inspiring leadership, guidance, duration, dedication and support during his
ter: of office. Thanks again, Jack, for a job well done!
- Reactor HP Certification Program

Enclosed in this newsletter package is a letter addressed to all Certified
Health Physicists from Chairman 3ryce Rich, American Soard of Health Physics,
su==ari:ing the work of a subcommittee composed of Dave Myers and Dick Bowers
concerning specialty certification as it relates to the power health physics

The questions before the 3 card and before each Certified Health Physicis.rea.

is that, in taking all the information presented in this letter into consideration,
should the A3HP proceed with development of a specialty certification in the area
of power reactor health physics? Please give the 3oard the benefit of your ideas
and opinions in order to help the 3 card decide its professional responsibilities
in this area. Since the 3 card plans to discuss this important ite= at its June
meeting in Minneapolis, it is important that your ideas and suggestions reach the
Chairman, A3HP , by early June so that they can be organiced beft ce the teeting.

. , ,
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American Board of Health Physics

Program of Continuing Certification and Education

PREQUENT QUESTIONS CONCERNING THE PROGRAM

1. Q: Who approves my course attendance?

A: The ASHP does this as part of the review of your application
for certification renewal. The CHP certifies his attendance
via this application procedure. However, the ccurse itself

must previously have been approved by the Continuing Education
Panel.

2. Q: What courses are eligible for continuing education credit?

A: Courses presenting subject matter which is included in
a general way on ASHP examinations and on which the certification
of diplomates is based may be considered for credit towards
the continuing education portion of the certification renewal
program. Some credit may also be approved for courses
altnough only a portion of the material is of sufficient
relevance to health physics to be considered eligible for
credit. Another basic ingredient necessary for approval
of continuing education credit is that the course follos
a formal " instructional or tutorial" format.

3. Q: Why are the Health Physics Society mee:ings being considered as
part of the continuing education program?

A: Certainly these technical meetings do not constitute education
in formal sense, although they are informative and hence
" educational" in a more general context. Essentially this

approval was a ccmpromise to assure that there will be
adequate opportunity for all CHP's to meet the continuing
education requirements during the early years of the program.

Q: Wh a t about other pro fes s ional meetings , and courses not4

approvable as part of the continuing education program?

A: In the interest of avoiding an unnecessarily elaborate
is structuredprogram :he continuing education requirement

verv simpi.. In other words. the continuing education

portion of the renewal program is not intended to encompass
the multitude of different " educational" activities that
exist. The activities that are not approved for credit as part
of the formal continuing education program should be described
uncer the appropriate section of the renewal application.

k ia hk l' ]
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5. Q: Why are some basic courses given more credit than some
advanced health physics courses?

A: An absolute scale has not been established for course values.
'!any f actors go into es tablishing the credit assi:;ned to
a particular course including content, ins tructor quality,
and course length. Also, an aspect that should not be ignored
is the fact that this program is in its formative stages.
Once an adequate data base is established it is expected
that things will mesh better, although there will certainly
still be disagreements on details. It should also be remembered
that continuing education is just a portion of the application
f or certification renewal. Numbers (i.e., creditr) aside,
the application still must be of an adequate overall quality.

6. Q: How does the CEP know what portion of 'a course is to be
reviewed tar continuing education credit ?

A: If the applicant did not specifically indicate those portions
in his application, a conservative estimate is made based
on the descriptive material provided. If this appears
ove r ly c oriservative ( i . e . . result in a rating that is to
low) the application will be returned for more information.

7. Q: How does the CEP distinguish between a basic course in
a subject (e.g.. internal dosimetry) versus an advanced
course with the same title and general description ?

A: 3y reference to suppler.entary information provided by the applicant.
If this material is not present, the evaluation will be
based on those assumptions which result in a lower rating
or the application will be returned for more information.

3. Q: Tnat tf I don't have any detailed information on the qualifi-
cations of tne instructors?

A: Unless the instructor (s) have such an extensive reputation
that they are known by all members of the panel, little
or no credit will be allowed for that element of the evaluation.
This does not prevent the course from being approved but
it may lower the nucoer of credits assigned to the course.

9. Q: What if I don't agree with the number of credits assigned
for my course?

A: You may resubmit the application with more information,
may vent four wrath on the Chairman or other members of
the CEP. or may appeal to the A3HP.

anMnddW;I*

w hu. *

; ,



10. Q: '4hy doe s i t take six weeks to process an application?

A: Consider the steps involved: one-two weeks to process
for mailing to panel members, depending on the number being
received; two-three weeks for review by the panel memoers,

depending on the mails, their joo, and their spouse; one-two
weeks to tabulate the results and for the post office to get

the reply to you.

11. Q: '4hy did I not hear anything for three months?

A: The Panel Chairman will attempt to provide some sort
of status letter if it appears that the review procedure
will extend beyond 3 weeks.

12. Q: '4hy do course approval applications have to be submitted
within 90 days of the end of the course?

A: To keep all the CEP members from resigning in the .ast
half of 1981 because the majority of the CHP's are afflicted
with the " April 15" syndrome.

13. Q: Do I have to be a CHP to apply for a course to be assigned
continuing education credits?

A: No. Anyone 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 the CHP's.

14. Q. Will the A3HP/CEP organice 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 p r o g r am c ot. ..d t e e
of the HPS. The position of the A3HP is to do everything
possible to have a program of continuing education at these
meetings.

16. Q: How many continuing education credits may be earned by
attending the Annual HPS Meeting? -

A: In a typical four year renewal period, if you attended
at least enree full days of tne =eeting each year, you
could earn 3 X 4 or 12 credits, but only 3 would be accepted
by the Board. In addition, assuming the Atlanta meeting
to be representative of future meetings, you could earn
as many as 4 CEC's at each one by attending specifically
approved workshops and refresher courses. This would add
up to 4 X -. or 16 = ore credits. The grand total, therefore,
would be 8 plus 16 or 24 CEC's, so you would not even need
the S credits you received for conference attendance.
Also note that a separate request to the CEP for approval
of the conference attendance is not necessarv

,
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17 Q: Can symposia organized by HPS Chapters qualify for continuingeducation credit?
.-

A: Yes, as long as they meet the requirements of the ASHP,
of which were discussed in question 2. Also. the

s oc.

ABHP would like to encourage local programs as much as
possible.

18. Q: Can I get continuing education credit for preparing and
giving a lecture on an advanced health physics topic?

A: No. This sort of activity should be reflected on the pro-
fessional activities portion of the application. However,
if 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 credit for
the whole course.

As a final note please recognize the limitations at the ContinuingEducation Panel in handling course approval applications for allthe CHP's. If ,our application is more than a few pages (5 at
most) please send eight (3) copies. Se concise and be sure the

is adequately described, especially as to the level of thecourse
content.

.
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Cc Iiticale tio Tit ie S pon:;o /l.oca t ion flat e Assigned CEC

77-1 tieasu s einen t ut Particulates in Air Annual Meet inn, til'S h Jul 7/ 1

Atlauta, GA

7/-2 Environmental lleliavior 6 Dosimetry Annual Meet ing, llPS 6 Jul 17 1

of Carl.on 14 Atlanta, GA

//- 1:ecent 1)cve l opinen t s in the Applicat ton Annual Meet ing, lil'S 6 Jul 7/ I

ut Al.Al(A to thic l ea r t!ctlic ine Atlanta, GA

/7-4 Env i ronunen t a l tion i t o r i ng a t llac kgrounil Annua l Meeting, til'S 7 Jul 7/ I

l<atlia t t on 1.evels 6 Statistical Treat-Atlanta, GA

t ien t of I)a t a

77-5 Workshop on Recent Ativa nc e s in ricotton Annual Meeting, llPS 7 jul 17 1

l'ersonnel rionitoring Atlauta, GA

77-6 Heupiratory Protection Annual tteeting, itPS 8 Jul 77 1

Atlanta, GA

17-7 Si lin it s in llea l t h l'hys ic:, Aninial Meet ing, ilPS 8 Jul 7/ I

Attanta, GA

77-8 II. null ing Pa t len t s Cont:nn ina t t I witti Western occupational ilca l t h 6 oct 77 i

Itad ioac t ive ttaterial (Short Course) Conte:ence, l.i vermo r e , CA

* 77-9 i n-l' l ac e l'il t er Test ing Workshop liarvard School of Public Ilea l t h 12-10 Sep 7/ 19

lios t on , MA

77-10 tiew I Clip Internal Emit t er Dos innet r y ll .S . fluclear I:egu la t or y Comin i ss ion 29-3D Ang 77 5

(long rout'se) Wa nliing t on , D. C. 20$55
-

/7-11 flew ICl P I nt erna l Em i t t er Dosimet ry ll .S . Iluclear I;egulatory Commission 11 Ang 7/ 2

(short cousse) UdSl'i"M "". D- C 2 U W'l

* Approval is restrict.d to individual named on application only.' '

C" ** Courses appauved through i April 1978. In some cases inco.asistencies are apparent in the courses approved
to date. As the program develops these should he ironed out.



Cert it icat e tio . TilIt S pon so r / l.oc a t i on lute A:,s igueil CEC

77-12 Air Sainp l i ng Rio Granile Chapte 2/ Oct 7/ 1

A l ina.g ue rig ue , NM

77-13 Iluman licalth Risk - Estimate for Inhaleil Rio Granil Chapter 28 Oct // I

Alpha Emitiers from Suelear Fuel Cycles Albu[uerque, NM

77-14 Dev e l ogunen t & Operat ion of a Hattiation Nor t'h Carol ina State University 20-24 Feb 78 10

Salety Program Department of Nuclear Engineering

A 77-15 Meil i c a l lise ot R a.l i a nuc l iile s llaylor College of Meilicine '%-29 Jul 7/ 8

Ilouston, TX

//-16 Not I s sucil

//-17 Short Course i n lia s i c licalth Physics Louisiana State University 12-16 Occ77 12
Baton Rouge, LA 8-12 May 78

//-18 Nuclear Reactor Safety Louisian State University Jan to May 78 28
Batoin Roinge , LA

//-19 Dosimetry intercomparison Stuity Oak Riilge National Lahotatory 13-22 Jul 7/ 14
Oak R i ilge , TN

//-20 Electron 1.inear Accelerators in Amer. Assoc. in Physicists in 27-29 78 7

Radiation Therapy Meili c i ne - Univ of Col Meil Ctr

Denver, CO

77-21 The Physics of Clinical Nuclear Uni v of KY ( AAPM Sununer School) 25-29 Jul 77 10
Heilicine

71-22 Workshop on Personnel Neutron Dosimetry ERDA 11-12 Jul 77 8
Washington, D. C.

<

/7-21 Symposium on Transportation Salety & East Tennessee & North Carolina 30 Sep 6 1 Oct 77 2x
. Accialent Experience Oak Riilge, TN

* Approval is testricteit to indiviilual nameil on application only.
r ,
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Certi1acate flo . Title Sponsoi/1.ocation Date Assigned CEC
.

7/-24 Emergency Case ut Radiation Connecticut Chapter, llPS 14 Oct 77 5

Injuries ( Sympos i um) tiew ila ve n , CT

A //-25 llealth Physics in Radiation Oak Ridge Associate.. 'Iniversities 24-28 . fan 77 17

Accidents Oak Ridge, Til

/ / - 2 t> DVSHS Ileal th Phys ics Training / Delaware Valley Society .or Radiation 1/17 - 5/23/77 25

Retresher Course Safety
Philadelphia, PA

77-27 National Waste Terminal Storage North Carolina Chapter, ilPS Il-l2 Mar 77 2

Program Raleigh, NC
Siting Huclear Facilities

77-28 lii o log i c a l Effects of Microwaves North Carolina Chapter, ilPS 20-21 May 77 4

Raleigh, tic

17-29 Safety in the Transportation tiorth Carolina Chapter, llPS 30 Sep - 1 Oct 7/ 2

of Radioactive Materials !!a l e i gh , NC

7/-30 Pending

77-31 llealth Physics Certification University of I.owell 12-16 Jun 78 25

Review 1.owell, MA

<,

Approval is restricted to individual named on application only.*
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Col!RSES API'ROVEll liY ' tile CONTINllirJG EDUCATIOt1 PAtlEl.

Ccstificate No. Title Sponsor /1.ocation Date Assi e d CEC

18-I Prialiog

18-2 llea l t h Pliy s i c s Certification Coucse Georgia lustitute o f Teclinology 29 May - 9 Jun 78 30

Attanta, GA

18-3 Current Al. ARA / Al.AP Conceget s in tirookhaven Nat i onal 1.ab o r a t o r y 17 May 78 4

Railiation Protection llp t on , NY

18-4 Planning for Nuclear tsacrgencies liarvard School of Public Ilealth 8-12 May 78 26
lioston, MA

18-5 Environiaental Radiation Surveillance liarvard School of Public Ilealth 5-9 Jun 78 2 ')

lio s t on , MA

<~
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American Board Of Healt Physics

April 1978

Dear Colleague:

Periodically over the years of its existence, the American Board of iiealth
Physics has given serious consideration to providing certification in
specialty areas. In the past, the Board has decided against specialty
certification for varicus reasons:

a. The specialty certification required was in an area which
was in the fringe area between health physics and other
technical specialties and the Board felt that other creden-
tialing groups were better suited to handle specialties
involved.

b. Difficulty in preparing, giving and grading different
examinations for different groups.

c. Concern for deleteriously affecting the meaning of the
present Board Certification.

d. Cost.

For the past three meetings of the 3oard, the need for again censidering
a specialty certification has ccce before the Board for consideration.
The Board is giving serious thought to providing specialty certifica:1cn
in arees where it sees a need for such credentials. The Board would like
to share with all existing Certified Health Physicists the thoughts it is
considering and to solicit cc==ents frc: each of you to assist the 3 card
in reaching a decision.

First, the Board cust keep in mind that the purpose of its existence is
to review the credentials of persons working in the area of health physics,
and to formally acknowledge these pecple who have achieved a level of
ability which is recognized by peers in the field as being at a high
professicnal level.

Second, the Board must not take any action which would 'aave a deleterious
effect on existing Certified Health Physicists.

-
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Dear Colleague Page 2

As health physics has matured as a scientific career, the discipline area e

covered has widened and the a cunt and depth of material in the many sub-
areas of the profession has increased significantly. In many ways, the
professicn of health physics can be cc: pared to the professions of
=edicine and engineering. As the years have passed during the growth
of each of these professiens, individual me=bers have tended to beccee
very expert in narrower pcrtions of the overall profession. This occurs
because it beccees humanly impossible to keep up with all the information
and develeptents cecurring in the overall profession. Certainly, we all
recognize : hat in the recent years of our careers as health physicists
many . developments in other areas of health physics are cccurring without
our being knowledgeable abcut any =cre than the generalities involved.
The medical and engineering professions have recognized this proble= in
earlier years of their grcwth, and have met the proble by providing for
recognitien of expertise in sub-categories of their professiens. The
questien before the 3 card is "Is the health physics profession at a
similar point in its growth?"

Even if specialty certification is decided upen, the Board plans to continue
to offer the present certification test and program. The present certifi-
cation will continue to recognize the professional with broad, general
knowledge in many areas of health physics. The specialty certificaticn will
be designed to recogni:e a professional who has detailed kncwledge in fewer
areas of health physics but who has in-depth knowledge in a specified area.
It is intended that any specialty certification will require knowledge of
all basic health physics fundamentals. The Board would hope that if
specialty certification beceres available in a given area, that presently
certified heal:h physicists who work in that area would seek the specialty
cer:ification. Similarly, the 3aard hopes that as persons with only
specialty certificacicn widen their areas of knewledge, they will seek the
general certificatien indicating expertise in many (but unspecified) areas.

3ecause of the sheer icgistics, volunteer effort and cost of starting
specialty ce::ifications in cany areas of health physics at one tire, the
Scard tends :: feel that if specialty certification is offered, it should
be offered only as a genuine need is recogni:ed in a given area.

The ;cwer reac:cr heal:h physics area is the area presently being given
consideration for specialty certification. The Board feels there is a
potential need f or specialty certification in pcwer reactor health physics
because:

This special:y of health physics represents a significanta.
nuccer of individuals cccupying professionsi positions.
Presently, there are abou: 50 Radia:icn Protectica Managers
(RPM) at pcwer plants and approximately 125 addi:1cnal pecple
in professional health physics pcsitions within the utility
industry In addi:icn, there are significant numbers of
pecple in architectural-engineering firms, consulting firms
and regulater groups who are involved full time in power
reactor health physics.

L ;fi S1d
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Dear Colleague Page 3

b. Since the number of nuclear power plants is expected to increase
significantly. the nutber cf professicnals needed in this area
4111 also increase. Paul Zieter in a study of future personnel
needs (Health Physics Society ::ewsletter, March 1976) predicts
that 271 health physics professicnals will be needed in the
power reacter area by 19S0, and 731 by 1990.

c. There are a limited number of individuals having the special
qualifications required for these professional posi: ions. As
the needs increase, it will become more important for pecple
to be able to demonstrate their capability (or lack of it) in
this area.

d. The importance of power reactors as a source of radiation
exposure is evidenced by the trend of increasing can-re per
reactor. The need for competent people to help direct the
minimi:stion of exposure from this growing source is apparent.

e. The public has shown less than complete confidence in the
radiation safety of the nuclear power industry. it is important
that persons dealing with the public be knowledgeable and be (or
have access to) tecogniced professionals to help gain the con-
fidence of :he public.

f. The ::uclear Regulatory Commission has indicated that i: is
considering the question of requiring further documentation
of capability for filling Radiation Protection ':anager (RPM)c

positions.

g. While the comprehensive knowledge expected of a present
Certified Health Physicist is desirable, it is not recuired
for adecuate functioning as an R?M in a nuclear power plant.

h. A Certified Health Physicist does not necessarily have the
special cuslifications and knowledge required by a nuclear
power plant RPM without receiving further training and
experience. (Thus, the statemen en " Professional Responsi-
bilities of Certified Eealth Physicists" specifies that "The
Certified Health Physicist shall represent himself as an
authority in only those areas in which he is considered exper:
by his peers.").

1. Requiring all R?Ms to be certifiec under the present Board
program and also have training and experience in nuclear pcwer
plant health physics is unrealistic in view of the curren: 2nd
expected near-tern availability of such personnel.

If the 3 card fecides to of fer specialty certifica:icn in the area of power
reactor health physics, the 3 card envisions creating a Power Reacter Specialty
Panel of Examiners :o fetermine and evaluate the credentials of potential
:andidates. Health physicists from power reacters are expectec to be well
represented on this Panel.

.
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Dear Colleague Page 4

The questien before the Scard, and before you, is that, taking all the infer-
naticn presented in this letter into consideration, should the Board proceed
with development of a specialty certification in the area of Power Reactor
Health Fnysics? Please give the Board the benefit of your ideas and opinions
to help it decide its professional responsibilities in this area. Since the
3 card plans discussica of :his important 1:e at its June 1978 meeting in
5f trneapolis , it is 1:portant that your ideas and suggestions reach te by
early June so that they can be organiced before the meeting.

Sincerely,

is P' i

3ryce[..ich
Chairman
A=erican Board of Health Physics

_
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