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Attention: Cocketing and Service Branch 4 W

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

Dear Sir:

The following coscents are submitted by the American Board of Health
Physics:

The proposed revision to Regulatory Guide 1.8 is a complement to the
present A3HP program; however, to sp+:ify where the Radiation Protection
Manager should be located seems to be unnecessardly limiting. The A3HP
recognizes and appreciates the i=portance of havii.g the best available
individuals on the " applied" end, but the Board feels that should be
encouraged in acre general ways.

Otherwise the American Soard 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 Soard of
Health Physics has decided to of fer specialty certification in power
reactor health physics in addition to the presently of fered compre-
hensive health physics certification.

A summary of the Board's deliberations was presented in the April 1973
Newsletter to certified health physicists (Inclosure 1). The responses
from certified health physicists regarding the proposal to of fer specialty
certification in power reactor health physics were almost exclusively
favorable.

The 2oard does not intend to of fer apecialty certification in other
areas of health pnysics at present. "he 30ard feels tha; s pecial ty
certification will only oe considered when there is a genuine need in 1

given specialty area which cannot be adequately net by the present com-
prenensive health physica certification program. 1; is also the 3oard's

intent not to :ake any action la the special:y certifiestion area that
would have an adverse ef fec: on the present comprehensirs heal:h physics
certification program.

:: u the hard's position that cocprehensive health physics certiri-
:at:an signifies professional competence in the areas h which an indi.-
idual is experienced; thus, in the power reactor heal:n physics area and
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Ha tes en Appli:1 tion fcr Cuwuz Appt val fa.
Cr >it Tctextds AEHP Continaug Cettificatic,t

1. Organt:1tian or ins tltwtion spanscting ;utd/c c.tganizing s' tis sta,bting.

2. Addtes5 of t|ic abovc instLtacion.

3. Individa:2 knc.cizdgzabia in ue det1LLs af t|te raheup of nis educ1-
4Len (i.e., ute utfe.tmation asked for on SLs fein) and wiw can be con-
tac 2cd yt |urt|tet btia.taatiaa.

4. Fall title, ineiadb:3 subtitles.

5. Sta.ttbtg and ending d=les. RepetLticas ovet a tco (2) ye=t time
spast may be spzzifizd.

6. Individa:Lis) ptesentbtg C1e stabzing. The resume sitould emphasize
hLs qu:Lificaciaas ca presctt t|tts ccurse as well as any relevant health
physics backg.tcund. The insttuet:r's involucment in ute design and pte-
p=tztion af .the ccu.tse s|tcaid also be det: Lied.

7. Totti tbne (itu) and time pteser21 tion sc|teme (c.g., 3 |trs, put day,
3 howu per day). Idottify sepetately ute numbet of itours of Laboratory
or fizid exeteises and cutsidz ptzpatztion expected to be performed by
ute satdatt.

S. As detailed as possiblz wit |t empuesLS on ,televance to healt|t pitysics.
As a minunum include majot subjec.t etc1s a td utz -1:Z live parti:n of
tite course or tuining devotzd to cach ate .

9. Also identify Ltems af reqalted supplemerial .tzading.

10. Bot | wit |1 reg =td to entty ta ute course and xLch rzgw d to Cze sta-
dert background assumed in the design of the coursz. Specific 1Lly, is
ute cowuz designed fa.t experienced healut physi Lsts?

11. Shcw hcw niis course relatcs to hc1Lth physics if it is no.t cbuica,s
bzsed cn the course descriptica or hcw Le is of pzsticulat valaz ta niis
applicant witete specific app ~aval is beb13 .teques.ted.

1:. Piezse indicate if 1 perscn:Li.:zd cettific1Cz cr sone outet notice
of cou.uz completian cr level of petformance. Sh:LL be giuzn t: nte sta-
dzr1 or tividzes. TitLs is st cngly enccu,1:ged as means of assLstbtg
nie A5HP Lt its cantbtw.ng cestificati:n review ptcczss.

13. By rzptesenlative of organi: cian identified bt 1 if request L5
athet than f tem an individu1L C.H.P.

11 T tLs is utz ietdividu:L ta ;chcm the :pptcual will be szet ::.,:.less
othercis : indi:1ced. Pl215e bdicacz the 1:1 san fer subcittb:9 titLS
appli:: tion.

13. Ple5z allow at Ezist sit ,5) wzahs f at ASHP-CEP rzvice.
Send application to: Lester A. Slaback, Jr.

Armed Forces Radicbiology Research Institute ,j?"mC - Building 02 0q>q,c. doethesda, "O 2001 , hb3
,



For if ficial Use
APPLICATIC:: FOR ASHP-CEP CCURSE APPROVAL Appi. I:o.

Date Rec'd

1. Ir.s tiiatic,t:

2. Adites.s :

3. Pc,tsort Resporui6ie: P!:one ( )

4. Course Title: 5. Course Date:

6. Iits4tacto.1( s } [ Attach .tc 5wne (.s ) ) :

7. Cou.tse dwtatiest (izetzte 1,td Lab ti>:1), . schedule and outeide ptep .tequLtenents:

8. Cawtse desc<tiplic11 at autLuze:

9. Terts/Suppi. Irtf0:

10. P.tetequisti.tes :

11. Relatio>tsh.ip to Health P|t:jsies

12. Cestifica. e cf cou.tse coinpieticn to be antded: Yes 11 0 (Citete)

13. _ ,Lc.ta.y, _ , _. _ , .s a n accu,tzez cesc LpCLort o f~4,te acave staned~c_ca_tse_
_._ _ _ _ _ _ _ -,_ _._ - _ _ _,______-

ca.c<.o r. . n m. ..

c. piog.tcm.

Sigreta.te
||a.me
TLife

_______________ ______________________

iy _ m,uqunsn,. .n.

?!a.mc PItone ( )

Add,tes s

Pa.1p sz: Fo.t apptou:L for c>:Ly my =tcutdwice
Fo.1 inclu.sicst ri.t|t publizitg fo1 thLs trabwig
0t!tstspe:Lfy:

15. Date 6:1 G:ic|t approv L is requ.Lizd

9, , (/
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AMERICAN BOARD OF HEALTH PHYSICS
. .

App;ication for Rc-ne.ml of Cer;i fication

INSTRUCTIONS Apolication for-
1. Type or print in bloc'< espitals. Initial Renewal
2. Sutnit only one copy. Later (specify 2nd, 3rd)
3. If space is inadequate for any answer, Emeritus Status

use extra sheet of pacer and neber
items to correspcM with ite-s as listed.

Date
of

1. Name 2. Birth _
(last ) (first) (middle)

3. Ece.e Address

4. Business Actiress

5. Send mail to: home address C Home Telephcne Nt=ber

business address O (incl. area ccde)
Bus. Telephone Ntrber

6. Year of original certification by AEb2

'. AEHP/CEP-approved centinuing education courses attended during current renewal period.

Course hhere Dates CEP Approval Cent. Ed.
Sponsor Title Offered From To Certificate No. Credits

a.

b.
__

c.

d.

e.

3. Other A3FP-approved centinuing education activities during current renewal period.

Cates Cent. Ed.
Description of Acti.ity hhere Offered Frem To Credits

a.

b.

C.

..

e.

Note: De not submit applicaticn until a r.inimtn of 16 centinuing education credits

[O ' %.s
have been earned wi'.hin vcur current renewal neriod.

-

E.(.'
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9. Academic l>Jrees At tained:

Years of
Institution Lier ' ti.nc e Full Attend. Dem Year-

a.
_ _ _

b.

c.

10 Additional education and trainins; related to health physics (except as listed
in 7 and 9) since pu were certified or since last renaval.

Dates
Institutien Title of Course Iancth of Ccurse Frm Tb

a.

b.

c.
_

11. Present p3sition. Describe in your o'm words. Do not use official job descrip-
tions. We ara particularly interested in your health physics activities.
Describe any previous positicas with present erployer in item 12.

Cate AusgnM to Pos. tion: Name o' Employer: Ptsee of Employment: N.sme and Tit!e of immed. ate
Su p efwSQr.

6 nact T. rte of Present Possteon

Odur'pt on of work. OnClude ma|Cf r eSDOn**belefy and 3DecalsC f' eld 3

percent of time in health physics work

- -

/' . e (,I |; ' f



12. Previous positicns held since pu were certified or since last renev.nl. Stan
" tth :rst racent mcitica and. ucrk bach E= hasice thosn portions of work that
are health physics or closely related. Fr.ployer cny or may not be sarne as in
item 11.

4

* drre of Employer.
'

Place of imployment:CA:e of Employment: s

F rom: To

E u act t rf e o f Dos tion:

Derriglion of acru. It'clude rma;or responsibdity aed scecif.c fie'ds

Percent of time in health physics work .

Cate of Employment: .:ame of Emptover: Place of Employment:*

From: To:

E = act titte of oosition:

Cescription of work. Inctwde mator resrensibiiity and soecif c tields

Percent of *.i.me in health physics acrk

'Cf.[ <, n V '
.; . > d
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13. Describe any other p:ofessional health physics activities, such as consulting,
in which you have engagua in the past five years, or since your last renewal.

14. Current P:ofessional and Technical Saciety Mertership:

Name of Orcanization Year Joined Type of Mertership Office Held

15. Special Achievenents:

a. Citations or other awards:

b. Cccmittee Activities ( nst five years or since last renewal):
,

{ [3 j ()'
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1G. Cocrunication (within past five years or since last renewal);

a. Bocks and . journal articles published

-

b. Technical papers read at meetings

c. Technical reports, metranda or si:nilar doct:ments (include a small
but representative sa: ple if possible) .

d. Other speeches and lectures related to health physics

, (f

f II JYjau
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t. 7 . Cate;;orim of Cepetence:

Select the catwories in th- list below in uhic.S cou feel you are competent
at this ti:ne to functica as a Certifi.xt Healta physicist. Pank; these in the
order of your proficiency (1 for your f trst chcice , 2 for your second, etc. ).

In&;strtal Radiocraphic Installations Nuclear R:wer Reactors
''edical Fadiocraphic and Fluo escopic Installaticns Nuclear Fuel Cycle Facilities-

Radiotheracy Installatior.3 Accelerators
?monuclide L1horatcries Padiological F.ngineering
F_nvior= ental Monitoring Regulator-/ Programs
Other (S Wcify) Other (speify)

18. Profssional References: name and add-ess of at least two persons other than
your supervisor who are qualified to evaluate your health physics ccrpetence.
If possible, at 1 cast one reference should be 2 Certified Health physicist;
do not use a Scard or Panel mer.ber as a reference. References will be consulted
only in excepticnal cases where the Board needs additional info =ation.

I certify that the statenents above (including any attac.5.ents I have sutedtted
hereto) are, to the best of my knowledge, accurate, and I understand that any
falsification of info: ntion in this application will be cause for rejection
of the application or withdrawnl of a certification already made.

Signature (la *)

19. Staternent Ccncerning Professional Respcnsibilities of Certified Health physicists

In order to unintain his technical competence, the Certified Health
physicist has a cccinit:nent to remain active in the field of health physics
and acquainted with the scientific, technical and r~gulatory develcpnents
in his field.

In order to uphold the professional integit/ of health physics i:rplied
in this certification, his relaticns with others, including clients, colleagues,
goverrmntal agencies, and the gene al public shall always te based up:n
and reflect the hic.est standards of professional ethics and integ-ity. The
Certified Health physicist shall reprasent hi:nself as an authority only in t.tse
are1s in which he has extensive experience and in which he is considered ex;ert
b, his peers.

Ry c. sic.ature, I verify that I am fulfilling the professional
Res onsibilities of a Cer*ifiea Health physicist.

Date: Si_-, nature (in ink):

Note: 'Ihis acclicatica is not ccmolete untess vcu have sig .ed your narne tc. ice
Cr m and have included 1 2". M :, f:,r the renewal of certification. nde
n' - to the American 3 card ;f Eealth Shysics, in the rount of SCO.CO.

iena to C. J. Rcberts , EIS-Ellg D, Ar;cnne Natl. Lab. , Argenne, IL 60433
9''
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GJIDELINES FCR ii2
.C'd.ICAN K':UD CF iEALTil FhTSICS
CC:TINUI:~ GRTIFICATIO: PECG.V1

I. Renewal Pericd

In the five-vear period beginning cn January 1,197 . and during each fcur-year
period thereafter, each Certified Health Physicis shall renew his* certifica-
tion. Individuals certified after January 1,1977, shall renew their certifica-
tien within each four-year period starting on January 1 in the year after
cer:2ficatien is awarded.

E.mlanatorv Note: Pre ent Certified Health Physicists wculd be required to
renew t.1eir certifica:icn before January 1, 1982. Be next renewal deadline
would be January 1, 1936. For exa::ple, an individual may choose to have his
certif'. cation renewed in 1973 and he may wait until 1985 before the next renewal.

II. Exten sica of Renewal Peri _od

Tne 2.EEP may extend '.ne renewal interval, upcn request, when an individual
canrat meet the requirements because of sickness, foreign residence or ot erh

unr.sual circ = stances.

:ixplanaturv Note: his flexibility is provided to allcw the Board to grant
extensions when necessary. Rese cases should be infrequent.

III. Reauirements for Ccntinuing Certification

To renew his certifica:ica a diplomate shall remain active in the professicn
of health physics and keep abreast of new develcpments in the profession.
Deccnstration of these requirements shall be provided thrcugh the follcwing
steps that shall be accomolished during the renewal pericd:

a. Submissicn of an Applicaticn for Renewal of Certificaticn.

b. Attendance a: .GHP-approved centinuing educa:icn courses, or other
approved activities.

c. Submissicn of additional informatien to describe and verify his centinuing
,

professicnal respcnsibilities and activities if requested by the Scard.

E.clanatcrv Notes:

a. Tne Applica:icn for Renewal of Certificaticn will provide the Ecard with
infor:naticn abcu: the dipiccate's professicnal activities since his
previcus applica:icn was su'cmitted. Se form will be similar to the
original applica:icn for certifica:icn. He applica:icn will also include
a reaffiraticn tha: the individual is fulfilling the Professicnal
Respcnsibilities of a Certified Health Physicist.

_ _ _ _

Throughcut this doc =ent the conventional masculine prcncun is used when collective*

m.emcers of both sexes are referred to: thus, his = his/her-

f. ' n f ' 'T3
3,;<> GA
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IV. Classification of Certified Healtn Physicists _

There shall be three classes of Certified Heald Physicists:

Certified Health Physicist: Tnis class s u 1 censist of all dipicmtes who, in
tne J u.;; ment of :ne Boara, meet de require::ents for recer:ifica icn. These
individuals shall be included in published listings of Certified Health
Physicists.

Ce-ified Health Physicist - "meritus : This class shall include Certified
Tealtn Physicists wno have retired frca active professional practice. These
individuals shall be included in published listings of Certified Fealth
Physicists with the Emeritus designaticn.

Certified Health _ Physicist - Inactive: This class shall censist of all
individuals sno, in tne judg ent of the Board, do not meet the requirements
for centinuing certificmtien. These indWiduals shall not be included in the
published listings of Certified Heal * Physicists. At any future time, an
individual in this class may regain active status upcn ccmpletion of the
requirements for renewal of certificatien. The necessary 16 CEC's must have been
earned widin the span of four consecutive calendar years including de year in
which applicatica is made.

Er lanatorv Notes-

The Emeritus status will be awarded, uten request, to Certified Healtha.
Physicists who retire frcm active participatien in profess,cnal
activities because of age or health requirements.

b. The Inactive status will, in most cases, result frca individuals
changing disciplines. For several reascns, $c Board chooses to place
these individuals in an Inactive status rather than reycke certification.
The most ccmcelling reascn is that legal acticn may be initiated to
prevent revocation of certification. Aldcugh the Ecard is ccnfident
dat its judpent would be upheld, de Beard prefers to use its limited
resources to f .rther the certificatien prcgram rather than expend them
in legal precedures.

V. Fenewal Fee

The renewal fee shall be $2'J.

Erlanatcrv Note: The fee for renewal of certificati n will be paid at de
::me ne .applicaricn for Renewal of Certifica:ica is submitted. In additicn,

organizaticns dat spenscr :cntinuing educaticn ccurses ray charge a re;istra:i n
fee for the ccurses. The Scard will enccura;e dese crgani:ations to establish
the registraticn fees at a reascnable level. Preferably , these fees shculd
only reimburse de spenscring cr;ani:aticn for de excenses incurred in de
administra:icn of the ccurse.

'/ I . Acceals

Individuals shall have de right :c meet witn de Scard and appeal an'. decisicn
ade 5 de Scard da: affects deir "r:ificarict status,

!:',(r? : ~.m
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CCCNUNG EDUCAT|CN %EL

C+neral rolicies and pmcedu-es.

A. In order to qualify for credit tow trd meeting the continuing educaticn
requirements of tM %nerican Board of Health Physics ( AEPP) all courses and
other activities rust be approved by the Continuing Education Panel (CEP).
Application for approval may be made directly to the Chair:nn of the CEP by the
ccurse sponsor or a participating Certified Health Physicist (CHP) . Appli-

ed to submit their recuests far encugh in advance that a decisien
cants are ur$"y the Panel and anncuriced before the c:urse begins; however,can be made
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 fom specified by the Panel and be complete in
all respects.

B. In the context of this ict:ent, r " continuing education course" is
a pmgr1~. that is for-nlly organized. is c.fered within a specific time
period, covers preselected topics and is given by specified individuals. Culy
that portion of a prograr. which relates rather dinctly to health physics
and contrib 2tes to the technical ccepetence of the CHP will be approved.
Related subjects are those that era used directly in hea.ith physics but are
not usually lesignated as healt. physics ccurses. E ca. ples of these might beh

statistics, meteorology as E p11ed to environmentai dose assessment, reaccor
ecolant che-lstr/ and raation genetics. The Panel vill evaluate each course
on the basis of content, instructors' qualifications, decree of student involve-
ment and schdule. Af ter weighting these factors acccrding to an established
for ula, it will assign each course a nirber of centinuing educations credits
which may be less than the nteber of contact hours.

C. He following activities have been reviewed by the CEP and appmved
for continuing education credit without specific acplication by individual
C*dP ' s . These apcm.nis are exclusive of any additional educaticn credits that
might be e1rned by attending specific events at these meatings.

(1) Attend.ance and partic:.pation at tne annual Health physics Society
sting shall recem one centjnuinz education cNdit per day with a lirit of
thr= (3) cradits per caeting.-

(2) Attendance: and participatica at the EPS Slidy-:r "bpOal Sy posrr.
shall receive one continuing education credit per ily wtth a li-it of three (3)
crc-d;.ts per meetinz. -

D. Course spenscrs or craniners 2N strongly encctuaced to 1 eide
certificates of atte.a:r.ce or att.er fo=s of rccccnitica to the attendees.

_ _ _ _ _ _ _ _ ___ __ ___--

^As an excepticn. applicat:.cns :or approval of continuing educatica acti.ities
concluded any time during 1977 will b> accepted throuch April 1. 1973.

o
Se AEHP will accept a nxi.m of 3 GC's acquired threzh attendance at these
- tin 7s towrd the Muirod tata. o f 13 cmdits.

m p?BJcs,.
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r merican 3 card 'Of ....neakh _n_ywsics

Meco c: Certified Health Physicists

Frce: C. J. Roberts, Vice Chairman, A3EP

Subject: Continuing Certifica:icn Progra:

This is a status report on the Continuing Certification (cr recertification)
Progra: of the A erican Board of Health Physics.

The pregra: had a lengthy gestatica period which included an open discussion
of continuing certification at the Annual Health Physics Society meeting
in 1975 and invi:atiensa to all CE2's for cc=: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 certificatica program.
These guidelines, formally adopted by :he A=erican 3 card of Health Physics
at its =eeting en June 27, 1976, are enclosed (see A :ach=ent I).

At its San Francisco =eeting last June, the 3 card also appointed the
Continuing Education Panel called for by the guidelines. The panel is chaired
by Rcger J. Cicutier (see Attachment II for cc plete cembership list). The
res; cnsibilities of the Panel include establishing standards for approval of
courses to meet ASE? centinuing education require =ents.

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
EPS mee:ing in A:lanta, July 3-8, 1977. As soon as these arrange =ents are
cc=pleted the details will be announced in the EPS Newsletter, and in :he
progra 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 reeting will be able to attend up to three hours of approved
lectures. A :::al of 16 con:ac: Scurs of lectures and de cnstrations in
advanced heal:h physics :cpics is required during each renewal period, including
the initial one which ends en December 31, 1931.

The Scard expec:s :: publish general standards for approval cf en:inuing
educa:ica ccurses scen after the Annual EPS reeting. A:plicatices for renewal
of certifica:icn aise will be available at :ha: : ire, al:heugh it will net be

pcssible for CHP's :: app;y until they have accuculated the required credits
for a::encance of approved curses.

Please le: ne knew if you have questions er cc =ents c:ncerning the :entinuing
:ertificatico p rogrin.

C. J. Roberts ?hene:
--,- * _I,o_it..r.r.A_3 ,-. s. ss

Argonne ::a:i:nal labcra::ry Ext. 2211

C. Reinig, Chairman f :he A3E? a: cha: time, fated Oc::bar 12. 1975,*Fr:: a.

and March if, 976.

a s - [i { |V /
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AMERICAN 3 CARD CF HEAI.TH ?HYSICS
CONTINUING CERTIFICAT!CN PRCCRAM

I. Renewal Period

In the five-year period beginning on January 1, 1977, and during each fcur-
year period thereafter, each Certified He11th Physicist shall renew his
certific2: ion. Individuals certified after January 1, 1977, shall renew
their certification within each four-year period s:crting en January 1 in
the year after certifica:icn 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 exa:ple, an individual cay cheese
to be racertified in 1977 and he =ay wait until 1983 before the nex:
renewal.

II. Extensten of Renewal Peried

The A3HP =ay extend the renewal interval, upon request, when an individual
cannot meet the require =ents because of sickness, foreign residence or
other unusual circumstances.

Exclanators Note: This flexibility is provided to allow the Scard to grant
extensions saen necessary. These cases should be infrequent.

III. Reauirements for Continuinz Certification

To renew his certification a dipletate shall re=ain active in the profession
of health physics and keep abreast of new develop:ents in the profession.
De cnstratica of these requirements shall be provided througn the folicwing
steps : hat shall be accceplished during the renewal period:

a. Submission of an Applica:icn for Renewal of Certification.

b. A: endance at A3EF-approved continuing education courses.

c. Sub=ission of further docu=en:atice to verify professional responsibil-
ities and activities ay be required by the 3 card.

Exclanator" :otes:

a. The Application for Renewal of Certification will provide the Scard with
inf or:ation about the dipletate's professional ac:1vities during the
past four years. The for: will be similar Oc the criginal applica:icn
for certification. The applica:ica will also include a resf firmation
tha: the individual is fulfilling :he Prof essional Respensibili:1es of
a Certified Health Physicist.

b. The centinuing educa:icn requirement will be te: by a::ending professional-
level courses approved by :he A3EP. During the renewal period, each
dipiccate shall attend a course or courses providing a Octal of at least
15 contact hours cf lectures and de=castra:icns on advanced heal:h
physics topics. No course examina:icas will be required. Ccurses =ay be

!S
\.,,.~ i, - a
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sponsored by any organica:1on. Each course must be approved by the
A3HP prior to attendance. Approval may be requested by sponsors of
courses or by individual Certified Heal:h Physicists. The 3 card will
establish a Panel en Continuing Education to arrange and accredit courses.
Lecturers at an A3HP-approved course will receive appropriate credi:
depending en the extent of their participation. Whenever practical, the
A3HP will announce the approved courses in advance through selected
publications; however, the sponsoring crganication will have the pri=ary
responsibility for course anncuncements.

If the 3 card cannot determine through a review of the Application forc.

Renewal of Certifica:1cn that the applicant is actively engaged in the
profession of health physics at least 257, 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
documentatien and letters of reference to assist the Board in its review.
These cases should be infrequent.

IV. Classificatic, of Certified Health Physicists

There shall be three classes of Certified Health Physicists:

Certified Health Physicist: This class shall censist of all diplcmates who, in
the judgment of the Board, meet the requirements for recertification. ihese

incividuals shall be included in published listings of Certified Health Physicists.

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

Physicists who have retired frc: full-time professional activity. These individ-
uals shall be included in published listings of Certified Health Physicists with
the E=eritus designation.

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

uals who, in the judgment of the Scard, do no: ceet the requirements for con-
tinuing certification. These individuals shall not be included in the published
listings of Certified Heal:h Physicists. At any future :L:e, an individual in
this class may regain active status upon cc:pletien of the require =ents for
renewal of certification.

Excianatorv Notes:

a. The E=eritus status will be awarded, upon request , to Certified Health

Physicists who retire f rca full-ti=e active participation in pro-
f essional ac:ivities because of age or heal:h requirements,

b. The Inactive s tatus vill, in = cst cases, result frc: individuals

changing disciplines. For several reascns, the 3 card chocses :: place these
individuals in an :nactive status rather than revoke certification. The
rest cc pelling reason is that legal acticn :ay be ini:iated to prevent
revocation Of certification. Although the 3aard-is ccnfident that its
judgeen: would be upheld, the 3 card prefers to use its li:1:ed rescurces :c
further the certification progra: rather than expend ther in legal pro-
cedures.

' f)V c, I'
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V. Renewal Fee

The renewal fee shall be $20.

Exclanatorv 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 say 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 organi:ation for the expenses incurred
in the ad=inistration of the course.

VI. Acceals

Individuals shall have the r.ight to meet with the Board and appeal any decision
=ade by the Board that affects their certification status.

CONTINUING EDUCATION PANEL

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

Tern Expires 1977

Donald E. Barber T. Jordan Powell
815 22nd Avenue, NW Mail Code L-518
New 3righton, MN 55112 Lawrence Liver = ore Labocatory
(612)373-8080 Livermore, CA 94550

(415)447-1100 X 3822
Tern Exnires 1978 FTS: 457-3822

Roger J. Cloutier Jean St. Ger:ain
sak Ridge Associated Universities Department of Medical Physics
P. O. Box 117 Memorial Sloan-Kettering Cancer Center
Cak Ridge, TN 37830 1275 Yarx Avenue
(615) 483-8411 X 263 New York, NY 10021
FTS: 850-4642 (212)794-7390

Tarn Expires 1979

Frazier 3ronson Francis J. Haughey
2647 North Prindle Radiatica Science
Arlingten Heights, IL 60C06 Susch Ca: pus
(312) 266-856o (work) Rutgers ':niversi ty
(31:.) 59-7076 (hece) New Brunswick, NJ 08903

(201)932-2551 oI 2582
Term Expires 1980

Robert L. Junkins Lester A. Slaback, Jr.
Radiation Manage =ent Corporation Armed Forces Radiobiology Research Institute
Sui:e 400, Science Center 31dg. 12 Cefecse Nuclear Agency
3508 Market S treet 3ethesda, MD 20014
Philadelphia, PA 19104 (202)295-1235

f]h(215)243-2964 *

,,
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e merican Board Of Iea th Ph sies
~

March 1978

Dear Colleague:

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

(1) General Policies and Procedures

(2) Guidelines for the A3EP Continuing Certification
Progra:

(3) Application for Renewal of Certification

(4) Application for A3EP-CEP Course Approval

Inquiries concerning the Ccntinuing Education Progra should be made
to the following individuals :

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

Lester Slaback
AFRRI NW.C
Sethesda, Maryland 2C014

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

Carlyle J. Roberts
Division of Environ =entti := pact Studies
Building 10
Argenne National Labora:c-y
Argonne. Illinois 69439

:n addition, infornation dealing with courses and supporting docu=en:a-
:icn subri::ed to L. Slaback should be sc :ari:ed in concise language
not :o exceed 5 pages. If nore :han 5 pages are required, then the
individual and/or organi:ation should provide 5 addi:1cnal copies.

A f ornal newsletter su==ari:ing the previous year's activi:ies will
be transmitted in April.

Thank you for your continued support of A3EP activities.

h%
Michael S. Terpilak

. ]
( d '4Secretary-Treasurer .,t

J' '
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! FINAL ACTION OF THE BOARD
!

'

!
N The f. cal a: .:n of :. e 3eard ta Oased On ds evalbaton of t"e

-

1 a:1 cara 2 !:*al Cr;%s. nal record. i e . h.s *rair:cq and ex-

|g percrce. ''e acn e.er ents he nas CO!a.ned in hea."1 ;nys.cs
*

'' a re'ated f.e es. * e ma".nty of h:2 ;u:;e' ent, 'ha em'c:J 1

[ '' -'

raire of h s Orc'esScnal c nduct as inc;;a:cd by h:s [ f - '
asa;;.a:es at: ce97. cr.: O!:en me reau :s cf cral !rters:ews -.a

as .we l as t'e wrd:en eaa.,nat.on Anycre mee.9rg me k.'$.{ ecueston a. O excer:enes re:u.rements and who ia prachcmg L\ y,
'

y hes.3 ;?ys.:s in a :Om;etee.! and e:h; cal manner is 3: eng!y i s : ,

\; ur;ed !a a:;ly to :Pe E ard for ac.wss.cn to the wrden { ' ',
d

& ,1 .ess caten A:Sct;n sats+2c!:ry ;:er on arca cn tre wr:::en g
; e narra .:n is a necessarftut not suf fe:ent rH;tererment. ;er. p | h

5:ns wra are acma:ed to and who pertcrm wea cn the i N, . >*

*

! 'Yenar rat:N usca;3y re : eve cartficaton by 'he Boa-d.* '

$(-

.AE|- REVOCATION OF CERTIFICATE i

'. k ' @i! -\ \ .

h' N i. 'f Cer J. cates may te revcked for a: tens cens. cered by me W e

g.t( scare to ce in weiaaon et :he s:atement -Pr:tess.cnal ,

' C-M ^

Fes:en:.: rass cf Certfi*d HeaJh Pnys.c:s:3." Any ::erson
*:. enen suen act.cn is cen:eca:ed snan have :he rght - p D, O
:::*arar:e cet:re t'e B srd. 4

'. :hi

v

CHANGE IN REQUIRET,1ENT

Carrect re;u.rements, procedures, and fees of the

Ai"e9:20 OOard Of Hea:h Pb srcs are cesented h !?.:s/i

trOC5ure These are s,,0 ec* to Change mthout nCtiCe.3

however. chcrges wa be put! ced bef re !?e r er*+ctve date
wnerever Oractcal No charges wnl te retroactrse.

.

CORRESPONDENCE

f|
AJ Cer'es:endence !C 'he / merC3M SCard cf Weaid PhyLc3

snOud 0@ Sent i : i
it.,
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A?,iERICAN SOARO CF HEALTH PHYSICS APPLICATION AND FE:_
H!STOn

AO::Ecaton f:r examt: abon must te made cc ine prescnbed
femt wh.ch is avalade from p e Chairman A::f. cations shou!d

Sn:< f 3 ,r .:s ct;ma$cn. t9e hea::n Physics Society ed * e Chair" a! lea 3! two mCnth; before tne c; ate
eS*acM*O a C r * .: ee ;3 sty;j inq peed f r certf;Oaton of

f cad M are es f:?.ows ,De C 07ssCS:1 a*: to deveiC3 ;:ans for Cert.f.catcn if this
a:: car *C to be des.ra:la After an .ntens.se s:udy the Com-
r .ree recom :eated : .m. an Ar,encan Scare of Hea:th C ertifica tion ::tep Fee *

PryS.:s te estabbs**ed to develO3 stan arO3 3 rid pro:edures. A;;hCaLon to take PartICf
to eva%ne cand.Oates, and !o issue wrden pr0of cf Cer-

wr:!'en examnahon 575Staton to ndavCa:s who have sal 5f.ed :ne requ.rements
e3 2 .esred by me S:ard. The 8:ard cf Ovectors of t.M

A :Ecaton to take Dart 't ofSoceq dec ced m3t 'nese rec =mmenda*ons had ment and
C;mprenens;ve cr Power Reacter

a:::.n:ed a tempora y Amencan Searc of Heam Phys.cs on
Spec:acy wri en ex m: nation only 575tovem:er3.t953.

AppEC3 ton to take Parts i and fl
The temporary ASHP de<elc;ed a set of minimurn Of the wrJ:en Comprehensive ce

recu.rements for certf. cat cn after carefusy re new:ng !*e Power Reactor S;ec.ag examinabons.

pr fess,cnal back; mund Of 100 selected individuais be6eved together $150
- to be reoresantadve of those reccgn: zed as cor ;etant hea :n

phys.c:s's. These min; mum recuirements were sa::mced to Cna*;e for oraf examina::en
t e mer:ersttp c' Te Soc ery for comment. At the Socier/s 0frecuted) 575
Annual Maetng in June 1959 the r a*:er was d.scussed in a 1
::en meet:ng and t.nere was general su: port for the plan. The Charge f:r cart'iCation ;!aque $25
8:ard Cf Cirectors of the Socie'y fe'many estactshw! the
A.-. enc 2n Scard Cf HeaRN Phys #CS by aO; roving an amend- Re-examin3 ton fees f Howing fa: lure of the eram are
trer't to Ine By-Laws of tne Somery on C:teber 29,1953. the sama as ongnal a;c .caten fee schedute above.

*Dee%eJarn.ary T.1979.
The ASHP was incorporated in t*e State of New York on

Ce:e :er 1951 Pr:ves.ca was mada for crgancatons c:her
t an tne Hea:th Physics Society to te represent =d on the EXAMINATIONS
e ard.

Examirabens are usua9y gFven once a year - at the time cf
The Amencan Beard of Health Pnys.cs has seven members, the Annual Meehng of the Health Phys,cs Socre y. They area

Five are sponsored by the Heaith PhysJcs Society, one by the c0ndu:!ad at the locatron of *he Seceb/s m*etng and may
Amen:an As. soc.ahen of Phys. cists in Mec:c;ne, and one by alao be given at other selected locar.ons if cemar t! warrants.
t* e Amen an Putfic Hea::h Assoc.ation. Each raember serves
a Ne-y ear term. Permits are racutred for en ry into the exarmnat. ort room. No

reference ma' anal r 3y ce b Oughtinto the rece:7

An Examina:ren Panel consist.nq cf Certtfred Health -
PM se.:s s a::c:nted cy the Scarc pre ares, acr' inisters, andf

RE-EX AMINATIC NS; mees :: e wnren :er : fica:;cn exarmnaten unc=r :he guean-
ce and a :OrOval of Te 3 Card.

A Cand%2?e who fads his ft:t examenaDon may be acmted
to a seccnd examina'icn af'er cne year. A candido*e w o fadsn

, . In S*:: err:er 1373. a'!?r consideraten for over three to a:;eer for re-exam: at:en within No years mus: Out.n: a
vez's, "'e A393 cec:ced !O c"er a S ec:a@ Certficat on h new 30 Ecaten.
Power Re3ct r Heann Phys.cs .n ac . ben to :ne Ccm renen-

sne Cer::teanen. Tne Scard a::cwec a hwer Stec:a@ A::e* a secend fadure. s new 2:;Ecation r ust be f'ed. The
Exam.nar:n Panel to Ore are. adm ruster and grade the Power canc.cate mus! also submit evdence of sucstant:a# a 0.t nae
Pea:: ' 3:ecaay Exam r: a:On uncer ?e ;wdance and 2D- s:UOy =:cre tem; a3 owed to take the exair nat.crt for a third
:r: ta: c! :e Boar:. 'tr~ e.
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EARLY AC.*.HSSION PURPOSES OF THE BOARD

TO WRITTEN EXA?.nN AT!ON
~~

First. To eiesate *he standards and ad.ance the profess-

A;:: :a s 2 e cern"ed to ta<e Pa-t i of me wntien ion of healm physses by e9:ou-ag.ng ris s'udy and

e rar nai r . *n ay *1ve *u:!.i:ec t e academic re:uare'*en's imprevcg et3 p'a:tCe.

f:r t9e YS te; ae a Aa:.at.on Sa'ery or a c!0sey reia:ed 'ield.
ra.e re: .ed a 32:ne:or s O*; ee o Aad 3*on Sa'eey an: Secone. To enecerage and ins.st oa the hqhest s:andards cf .

hase cm ,er o' :ract a! (profess; nal :evel esper acce, or profess : cal etnics and in:egn'y in the practice cf

ns.e a ;,re s' Sa:nelor's Cegree and two years of hea!*n ;r"ys.cs.
,

;rs'er cn# em eve at t*e t;me of tre exam. nation. Ac-
;4:an:s rc.st r e+: aa me recasmen:s i,sted in tne preceding Third. To cetan- ce the com:etence of tne saeciaksts a

sect. n 3+t: e t e n; ads:*ed to Part !!. he&D Ohys.cs and to a range con:rol, and ccnduct
invest;at. ns and examinat.cos to t+st tne qual.rca.

*Pe cur;;se ;* + My admas.on to Part I c! the exam'naton is tons ci vcluntary canecatas for certfica:es to be.

, ?.s o-!t : !ti t: at:w tne recent ; 3duata an opportun+f to issued by the Scard.
cer- Ps:ra:e ccm:etence in the funcamentals of health
prys.cs 2; i e ::epntn; cf h.s career, and (2) to enceura;e Fourth. To ; rant and issue certacates in the fiefd of heam
youn;er *ea.m :N3csta to p*oceed toward certf.caron. Ap. physics to voluntary a;chcants and to maintain a
ph ants wro saccessfuity complete this step in the re;;s ry cf hefders of such cer *::ates,
evam naten Orace:ure wd3 be recuired !c taxe only Part II cf
t e armo e 2. :n2.cn wnen they a::sy tater ter regiar cer- MEANING OF CERTIFICATION
tscaten.

The carticate ind. cates **.at ds hcfder has com; feted car-
taan requirements of study and crefess.cnal ex;enence, whien

SP :ALTY CERTIFICATION IN POWcRcv the Board c nsaders to consttu*e an adequate foundaton in
REAOTOR HEALTH PHYSICS hearth phys.cs and has passed en examinat:n designed to

test his competence in this held.A c ::3 ate won comprehensive cert.Lca*j:n can a;;ly f r
Power Rea: :t S:ec:al?f Certi: anon wit:f"!xaminacon if that
tnat :ers n rneets me f 3cwog addabonal exper ence re:uire- It should be rec qatzed that *he certicate award *d by t**e
r ents: Scard is not a Ecense and. theref:re. does not confer a legal

a. oMn :9e ;as: sit years of tre date of the a: plea. qua!4caton to practce beam physics.

t n. Se d.:' mate has spent at least two years in a
reseen v.s:n nas as a responsol.ty a ma:cr porten cf PROFESS!ONAL RESPONS!3!LITIES
: e hearm nys.es pregram for an csrat.no nuctear OF CERTIFIED HEALTH PHYS! CISTS
pa.ver ae:.

b. Tre e;tcmate is present!y spend:n; at least 50% of his In ach>evc; certfication. tne Cer!.fied Heal h Physicist

trae m ;;wer s ant reactor health phys.cs. recognizes and assumes the responsibdities due the
professen cf heal *h physics.

(h q est:na:!e cases. *he Board may pve the cardidate
ine :::cn o' ta5ng Part !! cf *be spec:al:y eram er an To ma.nta.n his technical competence. the Cert.*ied f4ead
oral euam f:r he purocse of eva'uatng the canadate's Physcs! has a commament to remain achve in *he 'iend cf

.

Mow 4 ;e of power reacter hean:n pnys.cs.) health physica and is acqua;r* ed wc the sc:enth technical
and repa&f deve.c= men *s in W Wd.l' a d o.cmate w<h Comerchensive Ceefeston does not

meet "'s 2:ove a:1 renal experence recuarernenta, tt! d:es
IO 'O ****U" #'N ** C"WC3rave a: eas: Pree f esrs of professional excer.er* e :n a ;!.ed

in this certf.ca*cn. the relat: cs of the Cerhf+d Hewnra a . n Or:*3c:.:n nort with nue. ear 'acdites dealing wdh
Physic:st u:N c:'er incividua'.a and groups inctucog chents,rac :::;cai nr:tems s m.lar to hose encountered ;n nue: ear

D
*

DAer s'a!'0"s.193 ~2n?date fr3y a ;fy to *ane Part 'l cf t*e
Snad alw3ys te ba5ed upon and refect the hghest standards

We- a 001 r .e:ec4*y Ce"Of: aton ,.tx3mmtiCn.P e
cf prCf es3eca.al e'h'cs and integnt/.

A : .Or-*tte a.*h Power Reactar 5:e:4*y Certhcaten can
2 ::V *O a*e D a** |i Of !he com renensive cer: L sten The Cer* 0ed Pes;*h Physicist shaa raoresee.t %m%f as an
exa~'M :9 !.- O c tic C ,m:rehenswe Certicat n y:en au:'or@ cnfy h tPCse areas a whch he ;s ecns.dered expert
s ,C e s:M :: :'tt.ON ct 'he exam: rat :n.

* by h:s ;eers
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CONTINUING CERTIFICA GON An apphcant rnay not c! aim professional expenence fy u
I

, advanced degree and work ex;erience for the e.ame
h Jansa.f 1977. a Centsg Cefca .no program was genod. For example. .f an a;s. cant attends ni;nt ::N:ot

.1: red :'f :ne A.,encan Scard of Heaf:h Pays +cs in an ef*crt for ?Our years and earns an MS degree, and dum; *.^e

!3 en.nre s Ce .f.ed Heal:n Pnysic:sts me fWn; their same ;enod he es emdoyed as a head physic:st, he r .ay
,

;r0'essonal rese ns.: nes and to encourage centr *ued c!atm four years prof ess.onal escenence, but nct C'a.m art

Ort'ess 0: a;;:eveicament. To remain on inc rst of actve Cer. adatonal year of cxpenence for his MS.

e t.d hee:N P*f s ::sts :nivi:IJa's must be re-Certf.ed eve'y
.:gr fears The recarements for contnued cert 5caton are: For Power Reactor Speciauy Cert.5caton, at least 3 years
!1) to be e ga;3d saba: ant;aSy and currenty in prctess.onal of the rofesa cnal ex0enence must be in a:pbed raO a!.cn
mer n ;nys.cs : Pac':ce; and, (2) to have eamed dunng tNe rotacticn work with nuc! ear lac 1.t.es dealing ws:b* fc. -year penod 2: leas: 16 Contnu2nc Educaten Crec.:s by ei p enssw b'm m e m b
cir';;a:.cn n A3HP a; proved Courses. r setan;s and o*ner nuclear power stati ns, prefera$e in an actual nu ' ear
a:Naes. The Board estathshed a Conhnuing Escaten ower s*aton.
Panei wn ch reviews courses in acvanced haaRh physics and
re a:ed su:;ects mat are submitted to it by the course

crgamzers, and determ:nas the numoer of Contnuingi

3. PRCFESS:CN AL - Each apr. cant must be engaged in the_ducaten Credi: to be awarded to par: cipants.:
professional practice Of heat:rt physics a substant:a6 por,

_ tion of his t.me. Reference sta amen:s are requ. red from
the appLcant's super' riser (.f apprepnate) and frctn at | eastGEN,_R AL REQUIREMENTd,,c two other inoividuals who are professiona;|y quakf'ed 13
ev3!uate the a?p.:C3n 'a a3. sty in headh physics. !! is

PeDremen*3 for Ca$did3tes for CefthCaton are as IC! lows: recommencad (but not requirad) **s! at feast one referen.
ce be a heaf:h physicist a: ready cert.hed by tne ASHP.

1. ACAOEM;C . The a ::icant must have a Bacheecr's rm -

;re= n nysical science er in a biclogical sc:ence w.:n a
...nor .n phys. cal science. In exceptonal cases. persons 4. WRJT'EN REPORT - The Scard, after examinat.on of the
wno have ce- cr$strated adecuate know!ed;e cf heaPh apoficabcn for certificaSon reay requeC repor*. on,

Obysics. but who are deft::ent in tnese academic radiation protect.on evaluat ens made parscnaily by cr un-
recu;rements may, at the d.screton of tne Beard, be per- der the supervis.on cf the applicant. Each appheant must
m.Med to substtute expenence for academic recu.rer ents. be capab'e of making a sabstactory evabation en sevarat

installat.ons or cpera:'ons ;nvcMng pcssable rad: acon

2. EXPERIENCE - An ap;;; cant rnust have at least 6 years
of fuG-t.me e:uiva'ent profess.cnal eu;enence in hea?h
pnysics. At least 3 years cf t*e ex; enence must hav, a. Radiograpr-c inst 2"aten - indus: rial er medical
been in aOO!'ed radiaton pr:tecton worX. Acc.ticra; b. Ffuercs:0:c instaliat cn
eduCaten rnay be subst;ttJted fCr UD to a rnaJumum Cf 2 % c. Therapy ins:ailanco
years of excenerice as fouows: d. Rad or uci.de Laboratcay

_ e. A.r and water sarr:i rg 2nd enveranm*ntal survey
f. Nuc' ear fuel procesa.ng p;arit
g. Nuc! ear reactor

Years E:;uivaient h. Maior decontam:nat on c:araten
f L Partc'e acceleratcrof study crodit f or

Type of Study or degree experience i

- General . raw ~ *'o ' "p 1 %~
u

5. EXAM'NADON - Wnnen exam neons wPI be tranca:Ory:Genera;-reta!3d t3 HQ 2orMS 1

oral exam.nabens wal be at the escPen of :ne 90ard.Gene :1 reia:ac to HP Ph.D. 2 '

The wnt:en examicaten nas 2 p2r* : Part i determ,. es theHea hPtfs.ca 1 1

C mpetenCe Of *he a;;l; con.! A fur'damental 3sc h/3 Cf.

Hea :n P"ys Cs 2 or M3 t Ta
i he&tn pn'fs.c3 and Part !! det3rm:nes his C mpetence aH eait*! P7y 30 s Ph.C. : r OC.O 2-:k ,' CIP:tCal he3;;h phys.Cs I:01:3 Ihe OAarDnahon r us: be

ta<en W: h:n 2 yCar3 Cf DCtLCOton of ChgtM , or a now*

/

aCOi.Caton muS! t.d cubmi*ted.
- .
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April 6,1979

TO: AMERICAtl BOARD OF HEALTH PHYSICS
BOARD AllD PANEL MEMSERS

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

Sincerely,

''W
David S. Myers
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Section 1

Messace to Candidates

This guide will help you prepare fer 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 cf applied aspects
of health physics in several of the specialty areas. The suggested str.dy
references in Section 7 will help guide you to some of the pertinent infer-
ma tion . Joining either a formal cr informal study group (particularly those
that continue over a period of months) can assist you by forcing a systematic
review of varicus 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
fashion. We find that most unsuccessful candidates did not prepare ade-
quately. In contrast, the successful candidates have usually planned and
followed a comprehensive study program.

Because candidates credentials are reviewed carefully, the
Beard feels that all applicants declared eligible to take the examination
have a good probability of passing. You can avoid the disappointment of
pccr performance by recognizing from the start that the exam will be a
rigorcus test of ycur professional knowledge. Your grade will represent,
for the most part, the thcroughness of your preparation.

New that you know the key to gced perfor .tance on the exami-
natien, the Scard wishes you success in achieving certification.

n ', Ng |,31 L
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Section 2

Centent cf the Examination

The examination has two parts.

Part I is made up cf 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

hours are allowed to answer Part I (given in the morning of the examina-
tion day) . Not all of the questions in Part I are replaced each year. As
a consequence, this part of the examination is held in strict confidence

and copies of past exams are nct distributed. Section 4 cf this Guide

gives some typical Part : questions.

Part II 1r an essay type exam which is made up cf 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 topics
such as dosimetry, shielding, emergency response, instrumentation, effluent
monitoring, waste disposal, air sampling, metecrology, 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:

Acceleratcrs

Environme ntal

Fuel Cycle (mining, milling, fuel fabrication and fuel repercessing)

Medical

Pcwer Reacters

University

Under each specialty area, cne of the two questions is s cecific
tc the specialty area tc allcw the specialist to demcastrate his experience
and ability; while the other questice is kept mcre general so a person withcut
detailed experience in that specialty, but who has studied in the specialty,
shculd be able to answer it.

-2-

6 ?f
cn v
.) u t O (Sy



. .

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

Part II of the exam is made up of new qu ;stions each year, so
copies of old exams are available. (Copies of the six mest 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. Br/ce L. Rich
Allied Chemical Ccrp.

550 2nd Street
Idaho Faus , Idaho 83401

F I-~ (7"
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Section 3

Part I - Tooics Ccvered

Part I of the exam is broken dcwn into three general categcries.

The number of questions in each category and the subjects covered in each
category are:

1. Fundamentals - 50 questions

a. Scurces
b. Units

c. Atomic Structure
d. Decay
e. Interaction of Radiation with Matter
f. Radiobiology

2. Measurements - 30 questions

a. Personnel Desimetry

b. Bio-assay and Whcle Body Counting
c. Instrume nts
d. Calibration
e. Measurement of Radiation
f. Statistics
g. Radicchemistry and Sample Preparation
h. Dose Estimates

3. Orerational Health Physics - 70 questions

a. Laboratcry Design

b. Shielding and Equipment Design
c. Contaminaticn Centrol
d. Surveys and Inspection

e. 'Naste Precessing

f. Emergency Response
g. Criticality Controls

h. Acceleratcr Safety

1. Reactor Health Physics
j. Environmental Surveillance
k. 'Naste Disposal

1. Hazards Analysis

m. Medical Health Physics

n. Standards, Guides and Regulations
o. Medical-Legal Aspects

.

-4- :J ';, @I
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p. Data Evaluation
q. Emergency Planning
r. Public Relations
s. Procedures
t. Non-ionizing Radiation

7,e p -
.s o s 1 Ui
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Section 4

Part I - Tvcical Oue stions
Fundamentals

1. The Reentgen is equal to:

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

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

1. Metabolic breakdown of a radionuclide - containing
compound wnich allows its incorpcration into body
tissue s .

2. Solubill:ation of a radionuclide - containing compound
by means of hydration, ion exchange, er esterification
reactions .

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

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

5. Translocation cf a radionuclide - containing compounc
from cne point to anct .er under conditions of physio-
logical d'/sfunction.

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

equilibrium concitions is a measura cf the:

1. Ocse equivalent
' Ti ear energy transfer
3. Abscrbed dose
4. Specific ionization

5. E.x ce s ure

r3 -
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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

shener than that oi 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. Hydroge n
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 yearsi such that the

60 9 5 r is d.012. After the initial assay,ratio of C1 Co/ C1 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 necessar/ in radiation protection to
provide 3 facter that denotes the mcdification of the effective-

ness of a given abscrbed dose by linear energy transfer. This
facter is:

1. Dose equivalent

2. Relative distribution functivn
3. Quality facter

4. Relative biolcgical effectiveness

5. Distribution factor

P Q'fF'n
:d t;*ss
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Mea sureme nts

1. Which one of the folicwing solid-state materials has the most

constant response per reentgen over the energy range et 0.01
to 1 MeV when used as a dosimeter without special shields to

correct fer energy dependence ?

1. Calcium Sulfate
2. Calcium Fluoride (CaF2 : Mn)
3. Lithium Drifted Germanium
4. Low-Z Glass Rods
5. Lithium Flucride (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. Inecia of the meter movement
2. Range selector resistence

3. Circuit capacitance

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

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

tion per cubic centimeter wculd be:

1. Inversely propertional to the density of the gas in the
chamber,

2 Inversely propertional to the gamms ray enargy abscrbed
per cubic centimeter of wall material.

3. Directly proportional to the stopping power of the walls
for electrons.

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

4. Unless some type of internal er external quenching is used,

a geiger detector will retrigger because of the:

1. Breakdcwn of the detector gas caused by irteraction with

the negative ion sheath.

2. Scemsstrahlung produced by the negative icn sheath during
the avalanche .

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

by reccmbination Of the icn pairs .
4. Electrcns released while the pcsitive ion sheath is being

neutralized at the outer cathede wall.
S. Extraneous noise produced by the high-voltage pcwer supply

in the circuit.

_g_
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Ocerational Health Physics

1. The half-value thickness for 1 MeV photons in leac approxi-

mates 1 cm. A 100- millicurie essentially massles s source

of Zinc-65 (gamma-ray energy = 1.12 MeV) produc 3s a dose
rate of 30 millircentgens/ hour at 1 meter withcut 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 ?

I. 0.02 millircentgen/ hour
2. 0.9 millircentgen/ hour
3. 2 millircentgens/heur
4. 20 millircentgens/ hour
5, 200 millircentgens/ hour

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

1. Foodstuffs are analyzed because they are generally the
mein route of radionuclide intake by the general popu-

lation.
2. Air and water are analyzed because they are always the

most sensitive indicators of environ: rental releases.
3. Muds are analyzed because they are often good indicaters

of the history of radionuclide wastes in an aquatic envir-

enme nt.
4. Aquatic crganisms are analyzed because they concentrate

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

5. Milk and mili products are analyzed because these are
general:y the major avenue of intake of Strontium-90,
particularly among younger population groups .

3. The me+ hod most commcaly used today fcr removing noble gases
frcm effluent waste streams from nuclear reacters and chemical
processing plants is:

1. Cryogenic distillation

2. Chelation with EDTA
3. Adscrption on activated carben
4. Ccuntercurrent icn exchange

5. Abscrptien in freca

i~ ' r} 7 7,ps s> ;
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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 Itw placed in the X-ray beam
4. A high speed intensifying screen
5. A larger target to film distance

5. Photoneutron sources are generally mads by surrounding a
gamma-ray emitting nuclide with:

1. Tantalunt
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 cperation such that he may receive 18.7 5 rems
to his hands in a quarter.

3. Under 18 years of age may receive any amount of radiation
regardless of how little the exposure may be .

4. Enters an area such that he is likely to receive an exposure
in excess cf 10?6 cf legal exposure values.

5. Enters an area such that he is likely to rece've an
exposure in excess of 25?2 of legal exposure. value s .

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

1. Proportional to the flew rate of the sampler.
2. Dependent only on the total volume er air sampled.
3. Dependent en the pericd of time required fcr radicactive

equilibrium en the filter paper to be established.
4. Dependent on the volume of ali ;ampled af*er radicactive

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

-10- E?n P'
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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 erronecus neutron

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

causin; erronecus dose nte measurements.

9. In performing a maximum credible reactor accident analysis,
which of the fo11cwing assumptions is not generally applied?

1. Complete less of containment has occurred.
?. . 100% of the noble gases, 50% of the halegens, md I ?6 of

the solids are released to the primary system.

3. 50% of the halogens released to the containment be11 ding
plate out and are not released to the atmosphere.

4. Class P weather conditions exist at the time of the
accide nt ,

5. A double ended primary system pipe failure has cccurred,

fj ',] [.
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Ouesti:n 45

Assume y;u have been asked as a c csultant to audit the radiati:n safety progrs=
, ... ., .w. e ,. .3..y. . >.".c l e s. ."s * *. .' ' . ' e s . 5. a. ,a -a. a caea..'s ''s*. '. . .".e '. . e es ..- ".

4
.. . . . . .. . . . . .. .

should censider, sr.d discuss the ress:ns why eacn is important.

3:ste y:ur choice:

1. :Iuclear Fuel Repr: cessing Plan:

2. Radi pnsrmaceutical Manu'acturing and Supply

3 Industr'.al Radi:grspny :nvclving X-Rays and : set: pes

L. Prver ?eset:r Facility

..
;ueszi:n =m

A empl:yee s: a facility where you are the hesl h pnysteist nas been involved in
a..*..~'..da... v .". e .- a. '. .. . . a. i. s s us ,e . . e . .-". ".av '...3 * .a ' a. d .1 ". . .n '. "_- ~.x '. d a. ( t .s . l" ". '.a. '.

d. s . - .. . , . .

a) C:= pare the advantages and disadvantages " attenpting :: determine nis
lung burden due t Pu-239 by direc: Ocunting tecnniques.

\b, 0:: tare the advantages and disadvantages Of using the 0"0 Ke'T pneten frc: :ne
A=-241 present :: determine the Pu-239 lung burden.
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A3F2 Ixa ina:L:n 16 - Part :: .h.

. . . e s . . , ,. ,.
. . . . .

?:me tri-tum vater vapor was relessed in a laberst:ry. An air sa=ple was taken
a..

. e...,.e ~. . .ec.. ,,.e s,.'C4 "..a..- -".). ~..a. c ".". i . '. a. a. . ' a' ve.-. ATsVnr.- , .e 3 .... . . . . . . .....g.

- . - . v.e. - s . rsp , .u.p . ,,,c.ed 4s. . .eas .u..,...a. .: =,0 1, .. , o . e d < ., .. < - ....
. . . . .>. . . .. . .. . .. . .. . ... -. .

. ,. 3 . .....a. <. 1. .u.. u..,a 23. .e a ,t u. 4 . c .e - . i .' la *. *. - c ^ ur. . e .,
. . .... - . . .. .. - s

~ 1ve n: ( 1) The instrument backgr:und is 12 c/s.
( .O. ',, . u.e n. . . . < .s a. e .r < n. e. . . c .y .3 , , 5. .

.. . . . . . . . . . .

r3s .- ,. e t .i..o o , un.s .e .. -o..e ye.. ,. 4 < w:
- . y1 -- . . . . . -- -.

(a) 2.532 X 10* cc = f:2 .

(51 Principal intake by inhalati:n.
, .

() 31:1:giesi half-li'e is 10 days.
' - 3, m ..s . w. . . .s.e <.s .e7 ..,/:....s.3

... . -3 .. .

(5) ~0"; :f innaled 3E assi ilated by b:dy water.
(3) Iffect've sbscrbed energy is 0.01 ,Me7/disin*egrati:n.

( 10) Mass :f :ritical Organ is h.3 X 1C" grsas.

6.s ...4.. .-. . .c. . / . . . f . 4. . < .us <., a .< .,.. .. .. .. .-.. ... .

e 4 m... .. %. ~...s . we.s s. e.s.,>. , l.r. .e.r au *
u. ) a' . . n. .e..e. .nc <.a.m. , . t .r.:< <. ..e- o... . . > . . . . . ... .....

./ sea.<-. .e<.... .. s.u-.< .< .,. s ...<-. sa.,.,.. v.3. < a. e -. s 3 a.ge <.. . 13.... . . . . .-. . .. . u. . - . .

based :n the sir sa=ple da:a.

c '- :f the tec.nnician submits a urine sa=ple for *ritius analysis vnen he
returns fr:m vaca:1:n 20 days after his exposure, vr.at ::ncen rsti:n

. ,u .xpen.. .-*.<...a. <. .u<3 ...<.e gn pL.,, e. e..<~.<.v- y .,., . a fo . . . .. .-. .. .. ... . . .

^ ue s t ien ec

3 . rs . . . . .. u. . . ,. ,. .( 3.0 5 , , s a 4. - a - , , .. s t. . , 2. a. s e c . -, a . , .. . , , , 3 3 , .
.

,

. . . . . . . . . ... .. . . . -. .- . .... .. . . . . . ..

a erial causes a :::al dese equivalent Of 2c re: a: 5 feet.
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[2553 i se -3: * d" ring a sacrt :7sasien*, V.a: is *he rAXinum distance
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A3H? Ixanination 16 . Par II ,: .

^uestian 410

A radi;:nenist is planning to anal :e lunar sa:ples by ac-iva:icn snalysis. In/
devel: ping his analysis procedures he acti tates a nu=ber Of kn:vna including antincny.
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ASHP EXAMINATICN 417 PART II

June 18, 1973

PART II - ANSWER ANY SEVEN

TCT.U TIME: 3 HCLE

Question 41

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

Ouestion 42

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

Consider the following natural contributors; K, cosmic radiation, uranium
series and thorium series. For each category below, briefly state how they
might affect a health physicist's measurements.

1. Air monitoring,

2. Sample counting,

3. In vivo tauntiog,

4 Radiation background measurements,

5. Calibratien of lew-level instruments,

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

7 Radiochemical analyses including materials and equipment used.

-

F ' ri nU < r+j'e '
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ASHP Exa=ination 4t7 - Part !! -2-

Cuestion 43

3 '' K: is continuously released from operating nuclear reactors to the
environment,

at
(1) Briefly describe . bow you could =enitor for *'K: in the stack effluent

when it is = asked by other short-life noble gases.

55 Kr
36 0.417

9 9 * 6 "' * 0.514 0.98

ac
l~',Rb3 ,I 0i

(2) Briefly describe how you could =enitor the envi:on=ent near a reactor
35Kr.boundary for

3 '5(3) Would you expect any significant uptake of K: by biota? Why?

(4) Describe how you uculd calculate a maxi =u= esti=4ted radia: ion dose-rate
(skin and wholedbody) to nearby residends (e.g., a few miles away) based
on the neasured release rate at the point of release.

Cuestion 44

NBS Handbook 97 lists neutron attenuation coetficients for various shield
=aterials. In particular, for 4 MeV neutrons, the attenuation coefficient
for iron is 0.31 cm-1 while the attenua: ion coefficient for ordinary concre:e
is 0.157 cm-1

a) Ignoring cost factors, why is iron alone not satisf actory f or neutron
shielding?

b) Oesign a cochined iron and concrete shield for a 4 MeV neutron source
emit:ing 5 x 10 0 neutrons per second iso :opically such tha: the
fast neutron flux outside the shield at 2 f: f cm the source is less
than 5 neut:cas-em-2 3.e-1,

c) What would be the flax density if only 2 f: of concrete were used for
shielding.

Cucs:Lon 45

One of :he i=portant heal:h physics p cble=s arising f:cm :he generation of
electrical energy by the use of nuclear reactors is the safe dispesal of

I
-20- 0
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A3HP Examination 417 -3-

Cuestien 45 (Cantinued)

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

a) Briefly discuss in general ter=s the quantities and ha:ards of
the gaseous, liquid and solid waste caterials generated in the
reprocessing.

b) Describe the treat =ent and disposal =ethods 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 thosa which
represent :he hazard over thousands to =illicus of years;
describe some of :he proposed solutions to the problem of
" ultimate disposal" of these materials.

Cuestion 46

A release of airborne, particulate, alpha-emitting ac:ivity has occurred
in a large roce in which there are glove box operations with various heavy
metal alpha emitters. The release was detected by an alpha air =eni:or
which alar =ed. The four men who were in the room left following the
alarm. You were notified within a few minutes and reported i==ediately
to the scene and find that the exac: source of the release is unknown,
the four =en are contaminated and none was wearing respiratory protection.

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

Lis; in a rcugh chronologi:al order, the actions you would take, :he
rec ==endations you would make and the reason for each.

Cuestion 47

Radiation effects are influenced by the density of energy deposi:icn of the
impinging radiation. 5cce radiation delivers energy to a relatively large
volume of the cell (e.g., gacca rays) and has a icw relative biological
effcetiveness (R3E). Other radiation delivers energy :o a highly localized
part of :he cell (e.g., alpha particles) and has a high 13E. Several closely
spaced icni:ati:n events are referred to as an "ica cluster."

Tumor cells having critical structures with 10' c= diameter are being
ir 4tiated. Assume :: it one 1:n cluster has an energy densi:y af 100 eV/icn
c. aster and that one icn cluster will destroy or inactivate one cell.

E o pn
J s> L) b/

-21-



ABHP Examination 417 - Part II -4-

Questien 47 (Continued)

a) Which of three radiations having linear energy transfer's (LET's)
of 10 kev /n, 100 kev /p and 500 kev /js would you expect to be the,
most efficient for tu=or destruction where the tucor is given the
same total dose for each of the three radiations? Why?
(1,a = 10"" cm) '

b) If the tumor were irradiate 4 using the most effective radiation,
with 1000 rads, hcw =uch would the average temperature increase
in each cell? (4.13 x 107 ergs / cal; assu=e tu=or tissue = water),

c) Many tumcrs are poorly vasculari:e4 particularly near the center,
and hence are far from oxygen-saturation. Discuss the " oxygen-
effect" for low LET radiations.

Question 48

126
The liquid contents of a beaker containing 10 millicuries of I

accidentally boils to dryness in a laboratory measuring 4 meters x a 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
1.25m3 per hour, and the fraction of the inhaled iodine reaching the
critical organ was 0.23:

1) Calculate the maxi =um uptake by the critical organ

2) Calculate the =aximum dose commit =ent to the critical organ (rems)

Whole body weight = 70 kg
Thyroid weight = 20 g
T. = L3.3 days Tb = 138 days
217 (R3E)n = 0.16 MeV

3) Why does this probably represent a naximum dose esti= ate?

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

Cuestion 49

Shown below is the plan view of a propcsed 125 kVp radiographic x-ray
insta'lation to be used for general radiography. The useful beam tan strike
all barriers except A - 3. For a workload of 400 =A-cin/veek, specify the
lead thickness required at 5 of the 7 points. State all assumptions :n
which your calculations are based.

See the following page for tabular data.

-22- g ,, p g<
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Cuestion 49 (Centinued)

A: tended Parking Let

@
D Ae

Attended @ .

Elevator 10'
|X-rav tubefecal spot la' M 4'

Ccr-ider .Radiolcgists
10'

Lava:cr- / 10' Office
.

I7
nt:01

1

C 4 3

@ Technologists Q)
lounge W ai:Ing

Room

TssLa 5 =5ki.Liing -espairmansats for radiographi: instauntion

FITT* La mA measnak |
i :mia sF.= = 5 m<x.aarTm Tars.o

tookYp | 123 kVp | ue kVp

1,000 403 | ||00 5 7 10
14 { ||0 { 3 f 40 |3 , 40 |500 000 100 5 7 10 14 | ||0

250 100 50 3 7 10 ' 14 ||0 3 40 i
105 30 05 5 7 10 14 ||0 3 40I

$2.5 25 12.5
| , 14(33|35 7 10

f | Frunary Pruwam 3sener TWhaeutrpe ed Asen Waard

Controlled !*sd,mm+ [1.3 |1.55i 1.4i1.2 't.0 0.7sa.5 ! 3. ,i 0 0Noncontrolled! Land, mm* 2.452.4 ' .2:1.951.7 1.5 ,1.3 1.01 0.JJ 0.5
! ! | | I | | |g

Contrailed , Concrete, ina 5.3 ,5.2 { 4.0:4.0 3.3 '2.7 ;2.1 |i1 . s 1 . 01 0 . 4
Noacontrolled! Concrete, iri* ,4.3 7.3 t 6.T6. 3 .'5.4 : 6.3 4.1, 3.5j 2. A 2.2i i i t

| W 7 Pvotertm Sarner nwiseu

Contrailed ,I Lesd, mm* '0.5.50.4 | 0.10.1 ! O i 0 l a 3 Ii J,3
Noacontrolled! Lead, mm* '1.21.3 0.I3.4 0.G 3.:|;; 3.11 3' 3j 3

i 1 i j ! | |
,

Controi:ed ! Concrete, ina ;1.31.4,0.3'0.2 0|0 3 i31 0 0
i

Noacontrolled| Concrete. $n 3.3 J.: | 2.6.*.1.1.5 1.3 0. 6 ' 3!0 3
a

* W-woriclo td in mA :nsas weex. U se factor, T-occupsney fsetor.
* See Taosa 3 for conversion of taickness ta mdlimeters to incnes or to surface

density.
'"%cksees baseo on concrets densaty of 2.35 g/cm* (147 ;b/ft').
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Question 410

A quantity of tritium wr.s accidentally released. Sicassay data indicated
assimilation of tritium by exposed individuals.

a) An initial tritium activity measurement in urine for one casa was
3.4 x 10-3 g i/mi and 5 days later was.2.a x 10-3 #C1/ml : stimate
the retention half-period of tritium for this individual.

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

c) One urine sa=ple measured 23.a c/m, includin:; counter backpounc,
cecpared to a background count rate of 19.1 c/m. If both rates were
de.termined by 100 minute count times, esti= ate whether or not the
observed couat 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.

il 3(,- 2 ,.- p) , 3 a usy



A2HP E:GPilaTION C3 ?1RT II

July 3, 1974

PART II - A.;S''ER A.1Y SE'!EN.

TOTAL TDtE: 3 ! CURS

Cuestien 41

A sal /ent apor exclasion has N'.en place in a source :nc' nilti;n ficility
it the U. S. 22d':nics Ccmcany si te. ~he cs: re c a.i t isance " vert:cy for
the facility indicat:s a total cantent of 10 g o f 2 5'C f .s 'he :x' :e.
Centinucus air 7:nitors with audible alares indicate s';nificant : : cunts
of alpha activity. Three of the f acility acc.. pan ts hr/e evacuated to a
pre-assigned hold oint just a;tside de facility -ntrance. As tirector

.',t ".-1 e of the health physics emergency res:ense te.', discuss the foli;'.<ing:
=

2 1. Your pricrities in the initial respcnse.

3 2. The steps you .sculd taka for proper total respcnse.
3 3. Personnel protecticn for te:m Tc.:bers.
2 4. l'cnitoring and surveillance for cleanup cperaticns.

Cata on 252Cf:
a) Specific neutron dcse rate: 2.4 x 103 rcr/hr.;m. n 1 m.
b) Specific garra dose rate: I.4 x !C2 ram /hr.g7. It I a
c) Specific activity (al;na)' 5.37 x 102 Ci/ ;m.

d) :tPC, (40-hr c.eek): 3 x 10-11 .Ci/cm3.

^ uestian 22

An employee working in 3 ;1dve box c ntaining 23?Pa0: disc:sers '"1: le
has a heavily can imi :ated hand. : .zas ce armined tn.1: t.1 e : : n '. ; ' 91'.'cn

was the esuit af a Hole in one of the ;!cve box , loves. :: .as es: "1:ec
fran a recording air rcnitor (aith I defec:ive alarn} :nat th = nct:>ie
was ex;csed to an airborne 2 3 3 Pu0: concentration of 4 x 10-3 aci/cc far one
hour. From cascade impactor resui's the mass Tedi an accatena-ic par '-le

-: -: e . si:2 (: '.10) aas estimated to be 0.5 p.
'

, .

.,liue

7 3. Given the revised lung model data :n the 10 ached ;1;e and
as s ming .n i fo r, anergy :e:cs i ticn in the 'ungs , :2::. '1:e
the *ctal integrnac :cse in c:a to the pu! cnary r2;icn cf
! .". 2 l 'Jn gs .

3 b. 3riefly ciscuss the current ::n:raversy sacrcunc-:ng :ne
.e.. -..mn nc. . . . . . . r7

~;. . , . . ; . : . ., :n ..,',,.. : e .,, s s .. ,, c - ~..y. .:,v2. . . . .. . c; i ...e i s4 32 .. ...

: ., x. ., '6 .3 2. . n
e . . , .. x , w. . . . r a. J. ..i3 *.,.,8.
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CATA for PROSLEM 12

2Itats of pulmcnary regicn of the lungs = 5 x 10 gr:ms
239

Pu :E(.T E)n = 5 3 "a '/

1 "eV = 1.6 x 10~0 2rgs
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ask? Eumination 213 - Part II -2-

M in '!alue Ouestien 43

10 A radiation dosimeter is made from a cubical plastic scintillator
(5 cm cn a side). The light cut:ut is detected ,ith a photcmultiplier
tt.be and the resulting current is measured with an electrometer. The
dosimeter is calibrated with a 13~Cs source with an activity of 4.5 Ci.
The electr meter reads 6.0 x 10 7 amperes (background subtracted) when
the scurce is placed 1 meter from the center of the detectcr.

An !cdine-125 source gives a reading of 2.3 x 10-i imperes at the same
distance (backgrcund subtracted).

'Jiat is the ex;csure rate at 1 meter frem the :cdine-125 scurce? 1eglect.

the effect of scattered radiaticn ar :P.e inverse-square law distance
variation througn the detec or. Asnme tr.e enugy flux density fills
off in the crystal as e-"en* ar.d the radiation is incident normally
on the crystal f ace.

Data 13~Cs 125I
0. 56 ''eV 0.027 "e'/

" 2. ass encegy escr; tion coefficient, cm /g, for crystal J.031 0.C97

Gama hat:ns witted per disintegration 0.935 .07

" ass energy absorption coefficient, cm /g, for air 0.029 0.252

Ccnsity of air at 0*C, 760 mm 0.001293 g/cm3
Density of crystal 1.0 g/cm3
Mean electren volts to pr: duce 1 Mn pair 34
Charge an electron 1.6 x 10-13 C:.10-b
icn pairs /c: Oaentgen 2.03 x 103
Coulceb/ gram - 7:entgen 2. 53 x 10-7

Questian 14

Give the physicicgical effects to be expected from ne foll: wing acute
exposures:.-r. t ./1;;en

2 a) 3C0 ad to the whole-tedy f em UCa gara rays ;
2 b) 25 rac to t,e wh:le-bcdy fcm iC ;amma rays ;
2 c) ICCC rad to the hands fr m 32? :e*.a rays ;
2 :) 5CC rad to the wncle-tcdy f-:m fast neutrens.

2 "Ow aculd ycu accify jcur ans ser if :ne ex:csures uere ;n #:miy :;reacd

ver 1 period of One year?

/20-
#

.), a) W/' /
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32HP E<:minatien 413 P3rt II -3-

Point '!alue Cuestien_45__

10 Differentiate the merits cf 13I(71), Ge(Li), and Si(Li) for gamma
spectcasc:py of envirarmental samples frem unc ntrolled areas.

Cuestian 46

.is a health rhysicist in a 'uel reprocessing plant, 5 a ,culd y u

retn -
handle each of the foll:uing?

, . t .l a ..ue

5 a) fou are recuired :: :calj:e the stack e r''sent ' r -tai:icdine
in carticul2?.e e!- ent;! crganic :nc ather ':-ms. 3riefly

descr be hcu ycu ..culd 01 016 this effl;ent, ar.alyze thei

L'mple, and intarpret the re:ults.

2-1/2 b) You :re asked to show that ycur stack sama:e probe is is -
kinetic. Mc.v ::culd you do it?

2-1/2 c) List the factors e.hich Je*_rmine the rate it ahicn li:uid aiste
can be disc.*arged : a stream. List at lA st f:ur of tham.

Questien 17

A c ' cal ra:m, 3 raters on a side, contains a 14 MeV -eutron source
at tr.e centar emitting ICl3 n/sec. It is desicco to :hield the r:0m
so that 'he lose -'.ui /aient rate in adj cent rooms is less t"an
2. 5 crem/h. Ten-foot thick walls of arcinary :ncrate ;re ;iinned.
The r:af . vill * ive r.4o f:et of cancrete.?r. t ,/31uen

3) Calculate the d0sc ::ui talent rate '':;-ing : r:u;n'' tne til s ,,
'

:.;d .he percentage d;e :: ga ma ra :ia tion.

b) Discuss the ad::uacy of the verall shia!.i g jes #;n. :o,

juu f: resee iny ;ca:i ms?
'
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Stat? 2ny ass m ticns you make that affect ycur ans ers , in d su:;crt
jcur discuss'en aitn calcul a:icns acere 3:;ropr ate.i
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A3HP Examinaticn 413 - Part II -4-

Cuestion 48

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

Accelerator - electron LINAC for industrial radiogr2phy
Beam energy - 25 "eV

Peak current - 1 amp
Seam pulse width - 2 usec
Pulse repetition rate - 360 pulses /sec
The slectrcn beam is to be tant 30' with a radius of
curvature of 10 cm.

Point '/alue
4 1. Jhere 5:culd one axpect to find significant radiation sources

within the machine? What types of radiation will you c:nsidar
under:

a) normal operating conditions,
b) a failure in scme portion of the beam transport

system at the bend?

2 2. Qualitatively, anat uculd your shield design be at the bend
and why?

3. You are told that the continuous beam loss in the Send will be
less than 0.1% and that the irtaricck systems vill reliitly turn
off the team within 2 pulses if any flilure accurs ;n the t aa.n
transport sys tem.

3 a) 'Jould you consider the continuous team icss ;r the
faii;re situaticn to te the limiting case for fe:ar-i ing
chielding? State any ass rpticns ind all esi ..ct:icns.

I b) Is it necessary to consider activa:isn of machine ;2rts
unen designing the sniel:? . shy or any not?

,
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' 2HP E.<amina ticn 113 - Part II -5--

Cuestien 49

A radicchem.istry laboratory in a facility consists of a high level l ab,
a low level lab, and a counting eccm all in ene comp!ex.

.-o nt ,11, sue,.

-

4 a. Discuss the design of the air supply and exh2ust system for r.his
ccmplex. Include such things is air ficw paths , fl;w ratas ,
filtration, air treatment, placement of exhaust ' ins , etc.

Give reascns to justify cach of ycur design recc mendations.

4 5. Jiscuss ycur reccm endations f ar the drain system in this cc cles.
Include such things as aparcoriateness af segrags :ed delins
recommended materials of ccnstruction, routing, trips , etc.
Give reasons to justify each of your design reccmmencations.
(Assume the facility of wnich this lab complex is a part also
har a radwaste treatment cc. plex.)

2 c. Discuss ycur reccmmendations for ficar and wall coatings.

Cuestien 410

Give an expl: nation of why the folicwing are examples of situaticns
_cint Va?ue in .,hich charged particle equilibr:;m (C?E) ccnditicns do rc exist:*
,

3-1/ 3 a. an sir-tissue Soundary,

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

3-1/ 3 c. a 10 MeV phaten team in air incident upcn an air-cquivaient
dosimeter.

m p D "11 P:IM,9 4-B E< t: 5
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A8HP EXAMI?:AT:Ct dig

July 14, 1975

Part II - Answea any seven

Total Time: 4 hours

Question di

A sarious accident nas resulted in the dis:ersal of reacter-grade clu: nium
dioxide on a busy intersta:e nighway. You have survey ins trurents f rom
which you can estimate the average plutonium activity per uni area of
contaminated surface. As :ne health pnysicist en :ne emergency res:cnse
team, you are asked :: estaclish an exclusion :cne :o limi: puclic access
during cleanup cperations.

Point Value

5 a) 3riefly discuss the health pnysics censideratiens wnicn you would use
in establisning a maximum contamination level at the exclusion ::ne
barricades immediately post-accident, and curing cleanup.

5 b) What health physics considerations wculd tear en the establishment
of an accepta 1e residual contamination lavel for icng-term pu:lic
access after cleanup?

Questien s2

Maximum Permissible Concentraticns in air of many insoluble radicactive
isotc;es as rec:mmended by the ICRP, ::CR?, and ecdified in 10 C.:R Part 20
of the Coce of ~eceral Pegulatices, are asec en the assum:ti:n :na; :ne
material is unifarmly de:csited in :ne lung, anc :na: :nere is a uni form
distributicn of energy per gram of lung tissue.

3 a) Is this a reascnacle assum :icn alth regard to large num ers Of te:S
and gamma emitting par-icies? Why?

3 b) Is this a reas:nacle assum: tion si n regard : al;na emi tting :articul a:as
such as 239Pu? Why?

4 c) Wculd jeu ex:ect tne as:::: fcn of unif:rm cistributi:n Of Carti:ulatas
and energy in :ne lung :: resuit in an underes-imate or overestima:a
of ne risk of cancar fr:m imnaianen of 239Pu? any?

p () 5' (: ?'r sf B $ -gr.,I . 'a , t*
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ASHP Exam fl9 -2-

Question C

You have just been hired as a health :nysicist by Acme Rad Services, Inc. ,
which is planning to install an 11 kCi :CCo source for incustrial ::ur:Oses.
The scur:e pig is to be located in an existing reem snewn in Figure 1 delca.
It has been previously detere.ined :nat with the clannec norsicac of
10 h/ week, the ex Osure rates just cutsice of walls A an: 3 are 0.17 R/yr
and 5 R/yr, res::ectively. Wall 0 is a very : nick cancrete aail :ecause
of an accelerator on the far side. Wall C is a tain wall:carc aail to :e
rebuilt of crdinary cencrete.

Point Value
a) Using the data belcw and Figures 1 and 2, calculate the minimum snielcing

5 for Wall C recuirec to reduce tne exposure rate en :ne far sice :a
5 R/yr. Neglect any builo-uc factors and consider only radiation
scattered at 90* frcm the ooj ect.

5 b) Comment en the entire installation frem a health chysics point of view.

Given:
Density of crdinary concrete: 2.35 g/cc
Ratio of 90* scattered radiation at 1 meter frem radiogra::hed Object

to incident ex;:csure: 10-3
~

For 60 o: 1.3 RH11 per Curie.C
C

Energy of scattered pheten E/= -

21 + (E/m c )(1 - c ss)o
>

m c' = rest mass energy equivalent of electron = 0.51 v Veo

E = initial photen energy
.vass attenuation coefficients for crdinary c:ncra:e. (See Figure 2)
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DATA FOR CUESTICN #3
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ABHP Exam pl9 -3-

Questien da

Two important reacticns for thermal neutrons in tissue are "N (n p) "C
and 1H (n,y)2H. Calculate:

Point Value

a) The absorbed dose and dose equivalent for each reaction in tissue per
,

o unit thermal neutron fluence (ng/cm2).
4 b') The maximum ermissible tnermal neutren flux density based on tne

sum of tnese two reacticns.

State any assumptions necessary in making calculaticns.

Given:
N = 6.02 x 102 at:ms/g tissuei

H

Ng = 0.11 x 1C22 atems/g tissuet
N

th( H) = 0.33 barns E 2.2 MeVe =

th(l"N) = 'r.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 abscreed in body = .23

1 barn = 10-2'* cm2

tissue density = 1 g/cc

Point Value uestion d5

10 You are hired as a Health Physics Consultant by a utility planning :c
build a nuclear :cwer reacter. Discuss in general terms :ne basi: elemen s
of the environmental surveillance program (inclucing rati:nale) for
radiation anc radicac-ivity you would rec menc.

r- # ' ' 'II~
_ j v si i U l'
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Questien d6

It is recogni:ec that 137Cs (T = 30 y) comprises a significant fraction1/:
of fallout racicactivity. Giveh an initial background expcsure rate of
1.5 uR/hr frca 137Cs in the scil:Point Value

1 a) Calculate its initial annual exposure rate contribution.

3 b) Calculate the integrated 30-year ex::csure to each indivicual in :ne
pcpulation at risx, assuming no additicnal falicut.

3 c) Compare the 30-year ex::osure value with the I.C.R.?. populaticn
genadal dose limit anc briefly oiscuss its signi ficance.

3 d) Discuss the other factors (in addition to external ex::osure) whicn
shculd be censiderec in evaluating the raciological significance of
137Cs fallout to the general population.

Questien 47

Radwaste hancling and processing is an important part of a power reactor
heal th physics program.

Point Value

a) In a power reactor, list three (3) sources of each of the folicwing2'4'
types of radicactive waste.

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

2.5 b) Briefly discuss at leas: three (3) methods for processing licuid waste.

2.5 c) 3riefly discuss at least three (3) re: nods for ::rocessing gasecus wasta.

2.5 d) 3riefly discuss at least three (3) rethccs for processing solic waste.

Question 43

The radiation cases received during the annual cutages at ccwer eec crs
cen t ri bute signi#icantly to :ne Octal personnel ccse in :nese f acili es.
Select either a P'..R cr EWR anc ciscuss.Point value

3 a) Which outage jcos are t7e rajcr scurces of ex::csure?

7 b) As the health ::nysicist, una: nacific recorecca:icrs ucuid ycu make
to reduce One ex::csure receivec on :ne jets listec in (a) accve?

-36-
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ASHP Exam #19 -5-

Questien *9

A graduate student was working wi:5 10 Ci of tritium gas in a hecd. As tia
result of a small ex lesien in :ne :-itium gas contai,er, :ne ::n:siner .as
ruptured and tne front of the hood was bicwn cut. The considerably snaken,
but otheraise uninjured s tucent, suscected tna: he mignt have re:eived s: e
tritium uptake. He collected a urine samle a roximately 15 minutes f:ll: wing
the incident and su mitted it to the Radiation Safety Officer (R50). The RSO
requested that the stucent su mit aro:ner urine samole in 2 hcurs. The
analysis of :nis second urine sam le incicated a tritium : ncentration Of

. 2 mC1/t.Puin t ,/al ue

a) In ycur judgment was the RSO correct in requesting the second urine
I sample to evaluate the uptake? Why?

3 b) Calculate tre students integened dcse equivalent assuming an effective
eliminaticn naif-life of 10 cays.

4 c) What would the stucent's average daily liquid intake have to be to
reduce One integrated ccse equiv4: 3nt to 2.5 rem.

2 d) If you were the RSO would you rec: mend to the student the increasec
fluid intake necessary :: recuce his cose equivalent to 2.5 rem.

**" Critical Organ for Tritium is Sody Water (43 litres)
QF for tritium = 1
Energy of tritium beta: E,,,ax, = 18 kev, E = 5.5 kevave.
1 eV = 1.6 x 10-M joules
1 rad = 10-2 J/kg

Cues tion 410

University researen c:erni:ns often utilize a variety of raciati:n s:urces,
such as large fixed ; ara scurces, X-ray macnines, nuclear reac:c-s, Carti:le
accelarn:rs, neutron scurcas, anc an:ealed raciais0:::e scur:es. Ea:n :p

tnese radia:icn sources us: e ins:aliec and usec so as to minimize One
raciation cose :0 indivicuais. C nsidering :ne :asic :rinci:les for re:ucin;
persencel case, ciscu:s anien inn c(s) you woulc em:nasize in eacn of :na

pg4 ,j g . g foll wing Cases. E>, iain y ur reas ns in eacn case.

a) 50 mci of 2 P usec in a bicenemical la:eling ex eriment.. _1,, 3,

3-l/3 b) SCCC Ci of 6000 as a sealed source used for -aciati:n :amage stuc'es.

3-1/ 3 c) A ne time tea sfer of 1 rg of 252Cf as a sealed s:urce fr:m its
sni;; ping ::ntainer to a large ex:erieental water :ans.

.x

[ I f' i

99 '
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Questien dll

Neutron radiatien is often a major centributor to the radiation envir:nment
around particle ac:elerators.Point Value

2 a) List four (4) im;cr:an processes cy which neutrons interact wita matter.

8 b) For each interacticn crecess listed in cart (a), describe a neutron
detector basec en :na interacticn Oracess. Briefly discuss ne
application of eacn cetector in measuring neutrons ar:unc an 3 :eie-3:Or.

Guestien d'2

You are hired as a c nsultant by an industrial fir wno cre:oses t0 use
an electrcn accelera:cr for :ne unique applica:icn of excavating recs.
Two alternative cesi;ns are Orc:osec, one precucing an energy of 2 'eV
with an average teaa current of 5 am:s, ne other using a :aam energy
of 10 |teV with ne same average celm ;cwer. There is no difference In tre
efficiency of eitner accelera:Or in excavation; they may be manufacturec
at the same cost.

a) Which accelera:Or would you rec:= mend be produced? Why?

b) Calculate the* maximum radiation level at the surf;ce of :ne grcund
when a 2 MeV,10 N accelerator is coerating 2 meters uncergrounc.

Given:
The forward Bremsstranlung intensity. I, produced by an electron
beam impinging en a tnick target is given by:

I (watts cm : per amp at 1 meter) = 5.0x10- 2 T (T+0. 51 ) 2 In (950 R/<g)
T = Electren energy in MeV
(Rock may be assumed icentical to aluminum in its a:cmi: arecert:ss.)
R = cange of 2 MeV electrons in A1 = 0.35 gm cm -:

x, = radiation length of A1 = 26.3 gm cm -
Assume 106 ;hotens cm - sec - a 1 rem h-l .
1 MeV = 1.6 x 10-13 joules
i joule /sec = 1 wat:

Attenuaticn :0ef'icient of ;rc::ns in rock = 0.15 cm-1

Assume a buildu: fac :r :f 2.

Q C ? G t,':' W} h|Li us a. Man_3g_

r r, 4 ,1
J<>(> 1 i ()
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Questien 413
P o i n *~ "' a l "" e A patient is to be given a 200 mci 1311 oral therapeutic dose (as i:cice}

for an inepera:le thyroid metastasis. The thyroid nas been surgically
10 removed during a previous hospitali:aticn. Briefly discuss :ne r.eaitn

physics aspects of tne case acministration and the folicwing hospitali:ati:n
of the patient.

Question #11

The plan belcw (Figure 3) shcws a proc sed i Cc tele:neracy installation.
The useful beam can be directed cnly at :ne ficer and at wall SC.

?oint '/alue
a) Using the attached table, specify the concrete shielcing required ';r

10 Point 2 and any three (3) of the a:ners snc <r, for a warticac, .1, of
120,0C0 R/ week at one reter. Lis and ex;.,iain all assum::icns used
in arriving at the saielding ;;ecified.

@ STREET

A 4 8
!Attended

@. 10
Elevator A

7,\+ LA'/,'NG |4' m gp
* 'Dre ssing @x.7Room 10'

h :-F
~

A 20'
8 \Centrei

\s CCorridor 10' o

g Emergency
:.ut

@ SusinessO f fic e

FIGURE 3

i*[r ;.
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CATA FOR PROBLOi il4

5TAaLn 21-Cdah.40 shisiding repirements for controlled aresss

M, *d Datame.ia Yas 11.= Seine, i. ocap4 4 A,e.

100,000 5 7 10 14 20 "S 43 |
60,000 5 7 10 15 *3 OS 40
30,000 5 7 10 14 20 OS 10
15,000 5 7 10 14 00 OS 43
7,500 5 7 to 14 23 03 43i
3,750 5 7 10 14 0 *3.
1,871 5 7 :D 14 20

950 5 7 10 14
475 5 7 10
240 5 7
120 5

Anr.s.
Tne .a C

?m, econ d 6=-=.t ceousiein I.wheng . g, ; mf3. m' tas: .r tas:.. en
Ct.sstene Cnue e s

Primary 2. 5 3.15 I 4 3.d,44.1!,41.?;;3.d,35. S ;4.:'31.3 b, , . 4.r . 0:24. G49.0:
, ,

Seco ndary , |
Leakage * j

0.1 ~, 0.45 3.15 ,24.G ?:.1.10.717.0.14.S 10.4,3.Gq 7.5 5.C 2.C, 0.0
i

0.05% - 2.45 8.15 22.1 13 * 17. i14.5 12.4 9.9 7.5j 5.0 2.G 0.70
Seatter e

32.7 00.0.27.S{*5.5 0 .! :0.7.1S.3;15.S.13.5.11.1S.7

a
!

,0* 2.4 S.3
!30.6 S.2 05.10.C.:!.M13.S!10.114.0;11.5: 9 . 11 7 . 1!45' 2.35 7.3
07. 5 ' *5. 5 23. ;: 21. 0 13. 7 ! ! $ . 4 |14. 2.11. '413.517.4!5.1

7.M |01.3:13.4,17 7:15.5:14.0'10.010.41 S G' 5.7( 4.?') 3.1
60* 2.27
90* 1.32 6.05 . .

'!$.015.314.S10.!:11.II .417.7| G.CI 4.0 2.5. 3.5120* 1.72 5.7 i 9| I i I i it i ,
,

3For a weekly desigs level of 100 mR: add or e tenth.vslue layer (T1'Z,) for
regiorts in the environs ts reduee racimon to 13 mit/ wee;c.

bil'-work!asd in R/wes at I m. U-use f acter, T-oceunsncy factor.
CThickr.ess based on ee: erete de:sity of 0.03 ;;/cm (147 ;bilt9.a

d Refers to leaks:s rsdist;on from suree r.ousing wnen sourco in "CN" condi.
tion; may be ignored if lea than 0.5 mas h at 1 m.

e For large F.eid C0 cm) and a soures to san cistance of 40 to 60 cm. This in.
eludes scattenng from the ceilimatar and from the pasatom : 1.

-40- I Ldi.a u Uhlual:1. ' w
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ABHP Exam 119 -8-

Cuestion 415

In a fuel reprocessing plant, irradiated fuel is dissolved so that it is
chem 1ccily separated into nree main streams:Point '/alue

3-1/ 3 a) uranium

3-1/3 b) plutenium

3-1/ 3 c) fission products

Assume that maintanarca work must be done en a pu.m: in eacn of thes s streams.
Briefly discuss :ne heal:n pnysics precautiens wnica must be taken for :ne
work on eacn stream.

Ques tion 416

One area of a fuel reprocessing plant is made uo of the five recms snewn
en the attacned sketcn (Figure 4). You are being censul:ec by :ne facility
engineer to assis him in precerly cesigning the ventilaticn system.
He gives you the attached sketch and the folicwing infor aticn:

a) The ventilaticn sucoly and exhaust for this area will service only
the five recms snewn.

.

b) Each reem will have its cwn su ply and exnaust duct and any vclume
of air can be succlied to and exhaustad fr:m any recm. (The facility
engineer will design the pressure cro: Detween areas so the roper
air ficw patterns will exi>t wnen decrs are ccened.)

c) It is fel t that the NRC will agree :: taive the Reg. Guide 3.12
requirement for rougning filters On :ne exnaus: Of eacn re:m if :.eir
absence will ;ermit a single al:na constant ai r Tcni c r :: servi:e
the entire area and ce:ect 1 x MPC witnin a hcurs if i: occurs in any
one of :ne five rects.

9,c 1 "9d) Pu-239 is the limiting radienuclide (MPC for -~Pu is 2 x 10 aci/cc)
a

e) The design criteria states tat each of the five rects must have at
leas: 5 air enanges per nour.

f) Ceiling heignts:

Crane and Ecut: men: Maintenance Area = 20'
}$hProduct C:ntainer 5: rige Area anc :ne r

,

Plutonium '_: accu: C erati .g Stati:n = la' J' ''

Air L:ck inc Carricer = 12'

Pb DWm t Iei opi

L. li ?.. a 0 k J k
-41-



ASHP Exam #19 -9-

In checking varicus alpha constant air mcnitors, the one you have cecided
to recommend uses a kinetic imcac:ce system witn a s:ec acvance tape.
This monitor has ne felicwing specifica:icns:

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

is possible.
d. Normal cackground en the monitor is 10 ccm.
e. The meter scale and time constant of the monitor are sucn that 20 ccm

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

Calculate the minimum airflew which must be used for- each of the five
10 races so that you meet all :ne cesign criteria anc can cetect 1 x '9C

in any rocm within a hours by samoling One cccmen exhaus: heacer.
(Neglect the volume of air :nat is in any personnel decr opening.)
(1 cu. ft. = 23,30C cc)

.

-42-
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DATA FOR QUESTI0tl 16
FIGURE 4
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A2HP EXAMINATICM #20

June 23, 1976

Part II - Answer any seven

Total Time: a hours

Question 11

The transportation and disposal cf radicactive waste have received
Pcint '/alue considerable attention in recent years.

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

5 b) Discuss the environmental as:ects of the present disposal of
1) activatien products and 2) transuranic wastes. Include in the
discussion packaging recuirements and environmental considerations
of disposal site selectica and operation.

Cuestion #2

Electron capture detectors for gas chromat: graphs use tritium er 6*'N i
foils in the cells. Release rates f:r each, at their normal cperating
temperatures, are 10 uCi/ min and 10 nCi/ min, respe:tively. One of each
type is lccated in a rccm Em x #m x 2m in a laboratory building fairly
accessible to the general public. Assume that the tritium is released as
the Oxide whereas only SC% of the nickel released is soluble.

A fan in the recm provides reascnably como. .e mixing. The ventilation
syst2m, which exhausts the recm air directly to the cu:dccrt, provides

?cinc 'l!' ;e tnree air changes per hour.
an

4 a) What are the average reca concentrations of tritium and **Mi at
ecuilibrium when the gas enr: mat:gra:ns are operating?

6 b) Discuss the health physics pr: gram tnat ycu would rec:mmend for this
cr.eratica.

_D_a _2.,: npr. i, a ; . \. r. r. ; ~. ~. '.

Centrei'ed Area L*rcon:-0 Tied area

-5 ~7Tritium (as HTO or T,0) 5x10 2xiO
-- - -

,-, - . -c - ,,-9c a.. ,
+ 1. taj cx:0 'xtu

-3() 2xiC' lx10

-
,9, ' $..

~ ~

I '
;.,
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ASHP Exam #20 -2-

Cuestion #3

A radiographer installed x-ray film around a pipe weld prior to inserting
a sealea scurce of gamma radiaticn into tne pipe as part of the inspection
procedure. After cc=cletion of the film tastallation, it was discovered
that he had been ex;csed frc= the back s the scurce which had not been
fully retracted into its shield.

The radiographer's dcsimeter was processed and he described and re-enacted
(the source having been reccved) the installation of the film. It was fcund
that he wore his dosimeter near the midline of his chest abcut 20 cm abcVe
his beit; the scurce was at the level of his belt, in line with the midline
of his back, and at a distance of 10 cm from the surface of his back; and ne
dose equivalent at the location of his desimeter was 0.1 rem for the duratica

Point Value of this exposure.

7 a) Calculate the maximum dose equivalent at the surface of his back given
the folicwing: One HVL for tne radiation in any tissue in this casa is
5 cm; neglect any c:her effect of scattering cr builduc and any attenua:ic-
by air or cicthing; the radiatica at any point considered is in equilibrium
with soft tissue; the radiogracher's torso is assumed to be a slab of
soft cissue, 25 cm thick anc 35 cm wide; and the source is a point scurce.

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

Questien il

The follcwing average If fe span data on a large grouc of young adult ra:s
that survived early Icr ality ( cre than 30 days) was collected using
cobalt-c0 gamma radiation delivered in single acute doses.

Dese (rads) Life Scan (days)

15 997
70 980

150 939
3C0 522
425 827
550 780
550 739

The can:rci (uni-radiated) rac '.'fescan was 1000 days. The dose leaci".-
f '_ :G _ as '- ,'

d- a thire group of ?reviously uni--Idia.ed ra:s-- 50 =c r al i t*y * -

s 7CC rads.

(Continued on nex: page)

l 'hF
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ABHP Exam 120 -3-

?: int Value
a) Estimata the average life-span shcr*ening due to acute "a

c
Co irradiation*

for rats in days par rad.

3 b) Determine an ecuatica for the life-span as a function of gaca dose.
Express the life-span as percent of control lifespan. Make the
equation as sicale as possible that fits the cata aporoxima:aly.

3 c) Assuming that equal fnctions of the L0cg_,g for 2e different species
of mac: als produce the same percentage I1fescan Icss, estiane the
life-shortening effect in years in man frca a single acute d:se of 100
rads. The LDgg_39 for can in this case is 300 rads at :te midline.
The life expectancy is 70 years for unieradiated humans.

Cuestion f5

As the Health Physicist at a large university you have been asked to set up
an in-house bicassay prcgram to monitor biology and chemistry research
workers who at various times werk with up to the f0licwing quantities of
radioisotopes.

Cuantity and Isotere Hal'-Life fer Cri f eal Cr;an

2 Cf of 3H Te = 10 days
200 mci of '2*P T = 14 days

e
100 mci of )'C T = 12 days

,

e50 :Ci of p~:I T = .12 days~

e

Your previous experience at this university indicates that 99% of :ne bicassay
results are less than 1 investigaticn level (as defined by the IC.1?).

? in: Value Discuss your recc=endations and reasons for the follcwing points.

4 a) What type of bicassay wculd you rec =end f:r each radiois:::;e? (3fcass27
includes any rethed usac to evaluate intemal de;csition of racier.uclices)
Assume ycu have access to any type of counter desired.

3 b) Discuss the rnianale for the routine bicassay frequency you .culd
rec 0n::end for each radioisotope.

3 c) What calibntien metheds wculd you rec::n end for each type of bicassay
anal sis ycu cheese?/

* '. yqr ',
j.s; i
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Question 36

A biologist 'veari,g a labecat but no gloves was hce:genizing a call culture
containing 50 c0i of 32P-phosphate. The tube snattered ind uniformly
contaminated both of his hands. After three scruboings .;ith detergent, ycu
measursc the,nc1-removable activity with a 5 cm diameter detect:r at Contact
to be 1.5x100 cpm anywhere on either hand. The worker is now on nis way
to your medical facility and you stop by your Office to get the fellcwing
data before c:nferring with the Institute physician.

1) From 'iad'olecical Health Handbeck
3E- for P = 0.69 MeV, T 1/2 = 14.3 day, maximum range of s in tissue = 320 g.E

3

Standard man: epidermis 500 gm
dermis 44C0 cm
skin area 130C0 cm2

Assume that the thickness of the epidemis and demis is uniform Over the
body.

2) Frem vcur files

Total detector efficiency (including geccetry) = 3.05
32 -phosphate hand centaminationEffective removal half-life for 3 previous P

incidents was 2.7 days.

3) Frem Radi nica Cosire:rv (Hine and 3r:wnell)

For a 2- source on an infinite thin plane inside a uniform absaroing
material the dose at point (x) is:

0(x) = 2.55 x 10 Ise (C [ (1-lh)-exp(1 - y } } 'exp(1-vx)-9

expression in brackets LJ z.,0 if x _> C/M
_ y

*)

O(x) dose rate in rad / min. at death x in gram /ca"=

- avg. 3 energy in "eVts =

d:m/ ,2o =

2
9.2 cm /;= tissuev =

1::50 '/alue C =

6 a) Calculate :he maximum Ocse to the demi; and the suicutanecus tissue.

2 b) Mcw de these calculated deses ::::are : Taximur per issible d:ses f r
these tis::ues?

2 c) *! hat rec mencati ns aculd /cu make :: the :hysician regarding i-itia' Int.

folicw-up trea* ment procecures?

-46-
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Question 47

In a power reactor, failed fuel cladding results in significant gasecus
activity being released frcm the fuel and possibly from One plant. Since-
this gasecus activity can produce health physics ?reblems both in the lant
and in the environs around the plant, it is impcrtan: to recogni:e tnat a
cladding failure exists and to identif; the suspect assembly or assemblies

?:imt !alue so that they can be removed frem the reactor.

2 a) '4 hat is usually the first incication that a fuel cladding failure has
cccurred in a PWR? In a SSR?

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

I c) What actions can be taken while operating to a: proximately locate the
suspect fuel?

6 d) Once the react:r is shut down, the fuel can be" sipped"to determine the
condition of each assembly. There are three general" sipping" techniques
used. Cescrice each of these technicues, describe the activities
measured to evaluate the fuel, and give the advantages and disadvantages
of each method.

Question 48

A deminerali:er en the primary system of a pcuer reactor is peccessing a #1:w
of 600 1/ min. The icng-lived isc ::es rem:vec by :he demineralizar are
analy ec to be:

uCi/ml
60 4.3x10'#Co
3%'n 3.8x10-4

?cint Value 137Cs 3.2x10-2

5 a) If the deminerali:er has been on-line for 130 tays, what is the total
activity of these radionuclides which is built up cn tne demineralizer?

5 b) Assuming Sat the demineralizer accrexi ates a scint scurce at three e:ers,
what radiation level would ycu expect to easure at three seters f a :ne
decineralizer after it nas been isolated for four weeks?

Data:

Radianuclide Haln ife 3 eta Radiatien It'evi Ga 2 3adiation '"evi
"O* Co 5.2Sy 1.t8(0.125), 0.314(995) 1.17(1C05), 1.32(10:5)
:d"n 313d 0.335(1C00)
.

137Cs 30.2y 1.176(7%) 0.55(255)

U iod..

j<>r ;.Q
-47- *



ASHP Exam #20 -6-

Guestion 49

Fuel fabrication facilities may be required to T.anufacture 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 fabricata
plutonium fuel in addition to uranium fuel.

Question 110

The concentration of 22<~3a in the atmosphere at a particular location has
been measured to be 10-10 uCi/cc on the average. The average concentration

225 a in the soil at this location is 2.2 d::m/g and it is a:: proximatelyof R

?cint '!alue uniformly distributed in the soil. The density of the soil is ? g/cc.

2 a) Assuming a resuspens on factor of 5x10-7 m-1, what is the resuspendable
226Ra activity per m-?

2 b) '! hat is the effective thickness of the resuspendable layer of soil?.

5 c) Assuming an adult inhales 225Ra at the concentracion measured at tr.is
location for 30 years, what would be the total integrated dose equi-
valent to the bone at the end of the 30 year period?

7Given: 3reathing rate = 2x10 cc/ day
226 a inhaled reaching the bone is 0.2Fraction of R

T U" "' * *I # "O' U"' " I'0* d*75
E

Dese equivalent rate to bone frca 226Ra = 0.3 rem / day-uCi

-42-
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Question fil

You are hired as a consultant to specify the required cratective shielding
for a general purpose radiographic /flucroscopic examination roem that has
the felicwing lay-cut:

Tiall Vertical
Bucky

,
-

, u==n .__ n_ _ _1 .e.

,

1 T, X-Ray Tube
~ '"*aai Head
E

E

cart. ! ?nss

[P
" xxream

*I-
* __ % v tew suss

vwwiM er reew
e%.
g -

_~__ .-.- - - _ _ .- 1

A 100 k'Ip x-ray genera:Or ecui;;:ec f:r image intensifisc flucros.1py is
to be installed in this facility. The patient lead aill be 1;;roxi::ataly
20 per day, 5 days car week. D e average number of films :er 1:ient is 1
with an average of 100 -Asec cer film. The nor al tube head to wail
distance is 2 meters. The hail en the c:ner side of Wall A is considered

7:in- li!ue a con:rciled area.

5 a) Calculate the recuired primary protective bar-ier thickness for .vali A
using the snielding inf:r .ation given in ene acccmpanyi .g 'igure.

* b) Following ccm:Tetica of this facility a radiation cretacticn survey
shcus the ex csure rate in the hall Oc;;csita :nc vertical Sucky :: e
200 mR/hr during a ty:ical : nest radicgra:hi: examinati:n with P.e
x-ray machine c erating at 100 k'/ and 200 -'.A. :s this excessite?
Exclain ycur answer.

(Ccntinuec n next ; age)

.n
i 1 4
i 81 i J.

11

i |A. u, u. 4 4a ..e um
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Ficure for Cuestion 11
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Cuestion dl?

A three r0cm nuclear medicine de::ar* ent in 1 ::= unity hospital is ::ndu::ing
routine diagnostic studies with a rectilinear scanner and a ga ca ca. ara.
It receives a 300 :Ci " -99 generat:r each week. Other radic:ba acauticals
are obtained in individual ;atient doses. Radiothert;;y is limitad :: :-1 21
for hyperthyrcidism and tnyroid cancer.

Design a continuing radia:icn c:ntrol pr:gri.m for this facility. Se sure
Fein: 'Miue to discuss:

2 a) Records re;uired

2 b) Instru entation needed

2 c) ;ursing instruc:icns, " any

2 c) 00utine radiation and contanination surveillance
1 s

, , .
[-, ' ..... i t_

2 e) re rscnne 4 ::n1 taring s '-
/

,

)c.O f}h OD,w , ,9 ?mSaa.
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Questien fl3

You are a health physicist at an institute that intends te install a 2C0 MeV
proton synchrocyclotron that will produce a beam intensity of 10 e of
protons in the experimental areas.

The accelerater's experimental areas are to be built underground, but the
roof shielding design is your responsibility.

A cosmic ray ex:eriment that is measuring fluctuationi in the neutren
Point Value intensity produced by cosmic radiation is Iccated 500 meters frem the

synchrocyclotron on a hill directly overlooking the sMorecyclotren.
10 What thickness of concrete roof shielding for the synchm:cyclotren wculd

you recommend?

Given:

A 200-MeV prot:n produces =n average of 0.5 neutrons when it interacts in a
thick c0pper target.

Cosmic ray graducad neutren flux d;nsity at the cosmic ray laboratory= 10- n/cm- sec-I with fluctuations of 1,105.

The transverse attenuation length for the neutrens in concrete is 35 gm em-2,

Density of concrete = 2.4 gm cm-3

Charge on the electron = 1.502x10~I3 cculceb.

Cuestion 314

A physicist workin; en an ex:eriment calls ycu to re;cr that he believes
he has ac, .entally placed his right arm in the beam of a 5 GeV prc::n
synchrotron for 20;roximataly I c"nuta. The accelerat r : reduces 12 pulsas

Peint Va'ue per minute at an intensity of 10I2 pret:ns per pulsa.

5 a) Ycu have available a 3-in. x 3-in. :!aI sc{gtillation c:unter. Calculate
tne c unting rata you would ecserve from 'C in activated bcdy tissue
with sucn a counter if the ex;csure hac cccur ed.

Given: Seam si:e = 1 cm2
Production cross section for II C f r pectans in oxygen = 20 ca.
Haiflife of IIC = 20.4 min.
Efficiency of cetec:cr including gecmetry = 103.
Time of reasure ent = 1 hr after sus:ected ex;csure.
Be thickness cf the arm is 10 cm and its c:cc:sitien is %D.

_

/

\nfe ! n(Ccntinued en nex page) ) ,f y
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;cint Value b) If the measurement of activity induced in tissue were to be taken in
tne radioactive e7vironment of the accelerator where the y-backgr und

2 is s I mR/hr could the induced activity be detected? (T,e ItaI de: actor
2$0Ra y's).gives 400 cps in an exposure rate of 10 uR hr-3 cue t:

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

Question #15

A line containing g5t 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 physicist you ha; en en the scene as maintenance people are
cutting tne line. They are dressed in coveralls, latex gloves, plastic
boots, and are wearing respirators, hard hats, and goggles. The field of
radiation is 250 crem/hr and all personnel are standing around the equi; ment
watching progress of the work. The area has been ribbcned of# 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 c ncern here?

6 b) What, if any, changes would you rec =end irr the pr0cedure?

Cuestien =1s

You are the health :nysics member of a design review team responsible for
evaluating -he design of a fuel reprocessing plant. As means of reducing
doses to personnel from radicactive material and releases of radicactive
:rateriais to off-site locations, briefly discuss the design of each Of the

?cir.t Value folicwing:

3 a) containment and confinement barriers

3 b) shielding

1 c) physical layout

2 d) ventil aticn
1 e) equipment design

, ,

,
- h
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Answer inv seven

Tetal T!=e- 4 hcurs

Cuestien *1
Pei: t Value

2 :.ist and briefly discuss five reascns why radistica protection standards
fer each fer cccu;ationally ex;csed persons are ;; eater man for = embers of de
reason cublic.

Cuestien *2

You are the heald physicist for a university hospital which is licensed
te perfer= i= plants of radienuclide ;cwered pa :e=akers. Patients re-
ceiving such i=;1 ants are te carry identificatics cards and a bracelet
er other approved jewelry identifying the wearer as a bearer of a radic-
nuclide pcwered pace =aker. In case of emerguncy er dead, ycur hes-
pital is to be centacted and de pace =aker is tc bc re=cved.

The physician in charge of de progra= has just learned dat, inspite cf
these precautiens, two patients who had implants have died and were
buried wident actification cf de hospital and widcut re=cval cf de
pace =akers . In ene case, de pacemaker was ;cwered by 30 C1 cf
?=-2 47 (2. 52 year haJf-life) implanted a y=ar ago. ~he Other was pcw-
ered by 250 =q=s cf Pu-23 8 (~4.3 C1) (97.3 year half-life) . Neither
patient was cremated and disinterment of the bedies for re=cval of the
pacemakers is pcssible. Ecwever, de legal problems and de pctential
mental anguish which =a'/ be suffered by de survivors are also fact::s
:: he censidered.

Pet-: Value
10 You are asked what your recc==endations wculd be 'rc= a heald physics

;cin; cf view.

.
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Cuestien *3

35An analystinhaled abcut ten nanegrams of S when he entered a labcratcry

module after a vial centaining one =illigram cf 35S ex;1cced. Flcer sur-
faces in de labcratory were centaminated te 70 mC1/=2 His bcdy surfaces

were decentaminated with scap and water; centaminated bcdy hair was re-
mcved by shaving. All urine and fecal samples were cellected for 3ag
determinatiens until de concentration in de samples decreased te de
limits of detection, 0.1 nC1/ liter cf urine er 0.1 nC1/100 grams feces.

Peried Tetal Fractica Bielegical

Mcnitered 35S Activity Eliminated Halftime
Idavs)Semele (davsi fuC1) ''

,

Urine 55 510 0.75 0.3

0.2S 7

Fecal 8 380 1.0 1

Point Value
30

.

4 a) Cetermine the dose equivalent frem one millicur.e cf S in the
bcdy for one day assuming de whcle bcdy te be de cdtical crgan.

5 b) Calculate de analyst's integrated whole bcdy equivalent.

,

Given: " S data half-life = 37 days; beta energy = 0.157 MeV (max):
= 3.05 MeV (ave)

Quality Facter = .1.3 ( ctal bcdy)

Organ Weight, total bcdy = 70 kg; lung 1 k;=

3.7 X 1010 dis /sCurie =

eV = 1.602 X 19-12 erg 3
day = 3.54 X 104 s

Tractica cf Systemic burden excreted in ur.ne (Fu) 0.3=

" a~- '
~

. e dc =I
.

l - <: w) ap,
# ' 4 $ |

4;

u u a t e.a J ;a
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Cuestten *4

icu are requested, by a large experimental facility, to suggest methods
fer dem te evaluate their stack fer citium releases. 3.e facility cen-

ducts many experiments which invcive releases of small quantities cf
gasecus beta /ga==a emitters .

?eint '/alue
5 a) I.ist and descr$e fcur metheds fer evaluating ::ttium released in

their stack gases.

3 b) Disc',.tss the problems asscciated with each methed.

Cuestien a5

?cint '/alue

a) Discuss the majcr methed cf neutron productica and interec= pare
the relative neut:-:n prcduction fer:

2 1) 3 MeV electron ecnstant voltage acceleratcr
2 2) 50 MeV preten cyc10 tron
2 3) 30 GeV pretren synchrotren

4 b) I.ist the =cs: cc==cn means cf personnel desimetry fcr neutrens
at acceleraters and discuss $c advantages and limitations of

each =ethed.

Cuesten a6

Peint ' Blue
13 Calculate the flux density of high-energy =uens dat will pr duce L

dese equiv?.1,ent r,ata cf 1 millire= per hcur in soft tissue. Take @
as 2 MeV g'' := . State ycur other assu=p:1 cts,

n0i~ ; i i,

a4 ;- ! i L')
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Cuestien 47

The centinuation Of atmcspheric testing cf nuclear devices by de
People's Republic in China adds :: Se inventer / cf radiccentaminants
in the ncrdern hemisphere. This situatien tends to Oc=plicate peri-
cdicaHy the intergretatica cf rcuene radiclegical enviren= ental sur-
veiHance data. This is partcularly se for facilities which have been
Operstng for sc=e time. ?cr Se fcucwing situatens discuss de
metheds by which you wculd estimate de crigin cf de centamina:1:n
er de facility's cent:2ution to sa=;1s activity. Assume the facility te

be a pressurized light water reacter which has operated fcr two years and
has been dr0 ugh rac partial refuelings. Assume de weapcn te be a pure
fission device. Assume de time lapse between de test and sample ccHec-
tien to be 7 days . Assume heavy -sins wid the ar-ival cf de fallen:.

?ct:- '/alue

locations in .$e.Cs ,
3.3 a) Sut samples ecHected at several dcwns- eam.

OCc '3'
-

receiving s- ea= s.",cwed de ;resence of 3 *~ c ,
95.b, l b , .= ..d N3. ' .137Ca, 140:a , '41. Ce , 3~, TN t .-

3.1 b) Muk samples ccHected at severs! Iccal farms shcwed significant
Of 13II, 132 , 33 r , with no significant changeS1

cencenrations,3,' C s .in 30Sr 3..d -

3.3 ) Cc=;csited raw dc=estic water ccHected at a dcwnstream in:ske
shcwed elevated tritium and small quantites of 33Co, 30C0,
34 140 aLa.3Mn.,and

Cuestien *9

v. c L. .re a , o. ..t .w ., w./ s to s v n s u.i .,,,, e, - ,..,.4. . ,...............=.4.4..- ...s n i ..-.
4 ,. .

. .. 3 - - ,m

cc=pany. Last night, at 11:00 p.~.. , at de 'lictoric ?eak uranium

=111, a retentien dam broke releasing : =1111cn gallens cf :ailings
water and slimes . About 50 acres of land adiacent :0 de 111 have
been ficcded. ~he Shift Supertiser Ordered a te=;crarf ber dr wn

up whid has ecnfined de flew te land cent 0Eed by be mill. The
flew s::; ed abcu: 1/2 mile sher cf de small ce== unity Of Black
Sands (abcu: 50 residents) . The till has been shut down.

. s. . e-.._m .4 s . . .,.. o. s. 4 ,..a; f a .e.._.e. u. .f 2 -j r... . .'-=. s .e r..-..-t. . ,. . . . . -*

pericds Of high winds. Crinking, far- ., and = 11 pr: cess wa:ers are
:btained 'r:= shallow aquifers.

Pet-: 'Isite

4 a) '// hat progrs= wculd 70u initate :: assess de ;0: ental adie-
Icgical impact Of de tailings spill upcn te envir:n=e .:?

4 b) '// hat actions wculd ycu rec:==end to 5e mill 0; erat:rs :
4 . .e nd . .- 1.u.e . ,ac. .e .6.e a. ,, m .

. . . . . . . . .. . .

3 c) *Vhat .adicisc:: pes are Of esJcr cencern ?.

.-

-00-
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Cuestten 49

You are asked to determine de gasecus releases frem a labcrater/
3 3cm / min) een_cperation. An tsckinetic stack sa=pler (ficw rate 10

taining an activated charecal canister is utliced to sample Se gasecus
releases . The canisters are changed and anglyzed once ever/ 24 hcurs.
The stack discharge rste has averaged 200 m /=in ever the last year
and be caly radienuclide released has been 131 Se average net!
'31 I actvity (backgrcund subtracted), as determined by an end uindcw
GM ccunter, fer each canister was 43,500 cym. Assuming a ecliectica
efficiency of 90% and a counter efficiency cf 30%, and neglec-ing

131, cenduct Se fc11: wing calculations.radicactve decay of I
?ctn: Value

131 3I (pC1/cm ) released2 a) Calculate de average concentraten of
via $e stack for the year.

2 b) Cetermine tne total accur.t cf 131I (gC1) released to de a:=csphere
by the labcratcry ever the year.

3 c) Calculate de average thyrcid dose to an individual who stands at
de facility fence for the entire year. Weather data indicate an
average annual dispersion fac:ce fer de area at the distance of

3interest of 7 X 10-0 sec/m . The dose to Se Sy-cid cf an adult

frem I is apprcximately 1.49 X 10-3 =rer../pc1 inhaled.131

7 3Breathing Rate = 2.3 X 10 cm / day.

3 d) Briefly cu:line a suqqested env1.-camental menitoring pecgram fer
a fellcwup to de effluent meni:cring program at $1s labcraterf.

, , .f
Y- 57 -
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Cuestion 410

A researcher in the Physics Cepac.ent wishes to ccastract a phetc
3 e and 124Sb. He plans to use a very snall sealedneutren scug of 3

33e.capsule cf Sb surrounded by 30 gm cf
?ctnt Vslue

3 a) Calculate the approximate radiatica dose rate frc= this scurce.

Shcw calculations.

2 b) Discuss the nature of the shielding you would reccmmend.

Data:

10 C1 of 12433 9 3e ( y ,n) cross sec-ica = 1 millibarn

9 e ( y , n) thre sheid = 1.55 MeV3

3e density = 1.3 g/cm3

124Sb decay Scheme:'

Enemi (MeV) _%

0.503 97
0.544 7

1.592 50
2.088 7

Neutron energy = 24 kev

400 X 1,35 n/ 32 1 7,n,

-58- _,
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Questien all

An impact wrench used with a chemical separations facility crane has
been in stcrage for dree years. Analysis of a swipe from de wrench
showed 2 MCI 90Sr, 8 =CI 137Cs,2gC1 239 u, and 7 nCI 241 m. The? A
radiation intensity at 2 meters from the wrench is 10 rad /hr. Direct
maintenance will be required te make de wrench serticeable since de

lifting bail was bent during s:crage. A plastic centainment hut with
a HEPA filtered exhaust is available in the shielded repair cell,

a) 01scuss ycur reccmmendations regarding:

1. Decentamination of de wrench prier to repair.
2. Frctective cicthing and equipment.
3. Exgesure centrol,

b) Radicactive waste (cleaning rags, rubberized canvas gicves, and
fire retardant paper) frem de repair operation was packaged in a
55-gallen galvanized drum. Estimate activity in de drum, assuming
all radienuclides are removed equally effectively.

Given: Radiation intensity at 10 meters frem de drum is 20 =R/hr.

Nuclide Half-Ufe AIcha Enerev Beta Ener v Gamma Enerrv

90
Sr 27.7 years 0.546 MeV (max) --

40.I $4 hcurs-

2.27 MeV (max)- -

137Cs 30 years*

1.13 MeV (max) 0.562 MaV (35%)-

4,9-~
Pu 24,400 years 5.16 MeV (38%) - 0.052 MeV (0.02 %)

~43,

'Am 458 years 5.49 MeV (35%) - 0.060 MeV (35 %)

C o
'V, . f ,

j .
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Questien 412

?cssible accidents at pcwer reacters have received censiderable
at*entien in the past severs 1 years. WASE-1400 (Rasmussen Reper-)
is an in-depth investigaticn of pctentf al accidents at pcwer plants.
Answer 4 cf de icilcwing 5 sections:

?Oint'/alue
2.3 a) Explain de event *ree and fault tree technique used in de repcrt.

per section (What is de relationship between dem ?)
b) What are de *hree sets cf probabilities wnich are ec=bined to

reach the final ;rchability ci a specific consequence (dead er
injur/) en the peculation?

c) This repcrt develops seme new values fer C 0/50 A: rcxi-5
mately, what are dese values, and what are de reascas fer
having =cre dan ene ?

d? What doses are Ocebined to arrive at Se : tal dose used to
evaluate mer:ality ates ?

e) Based en 21s reper*, what natural phenc=enen (cr grcup of
natural phenenmena) has an equivalent probability of =cr ality
as de 100 Operating nuclear pcwer plants ?

Cuestien *13

A stainless steel belt has come Icese frem cne of a eac:Or vessel
internals. Plans are to pick de belt up with a remete set of tengs and
and bring it up cut of de water for local visual inspec-ica and den
send it off-site for metalurgical inspection. *his bcit has been ! .
de reacter for 310 affectiva #" " cwer days . The thermal neut On
flux in $1s pertien of de reac r is calculated to be 2.1 E 12 n/cm,- sec.
The reacter will have been shut down for 17 days at de tima de
bcit w111 be.re=cved. Fr:m drawings, Se belt is cale"T **=d - weigh
IL5 grams. The ::=pesition cf de bel is:

L-en 30 %--

Nickel 19 %--

Mangane se -- 0.5%
Car:cn -- 0.5%

?cint */alue
1J Calc"'=** "e pam :a radiation level ex ected at 12 inches f = the

bel in air. Cse data fr:m Sat ertv'.ded On de ansched table.
33C: cents: .inatica L. :ickel and tren sh:uld be neglected.
Avegadro's . umber = 5.222 E 23.)

, .. y)
s i

" ). , ,
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Data fer Cuestien *13

Thermal Neutron
Activation

Egamma Yield: % ;:er Cecss Sectica
Radienuclide Half- Ufe (MeV1 Ot sintecratten Parent !seteete % (ba m si

Nta-54 313d 0.335 100 Fe-54 5.32 0.011

Fe-55 2.77 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 1.9

1.87 24

0.845 99

Cc-58 71.4d 0.51 30 Ni-58 57.77 0.13

0.810 39

0.965 1.4

1.67 0.5

Fe-59 45.1d 0.191 3 Fe-58 3.31 0.9

1. 2'] 43

1.10 57

Ni-59 SE4y no gamma N1-58 57.77 4.3

Ni-53 927 no ga==a N1-52 3.56 14

Ni-5 5 2.56h 0.37 4.1 Ni-54 1.15 1.5

1.49 24.9

1.12 13.1
/

f 4 9

w ,+
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Cuesti:n *1.1

A '.6 year cid fe= ale was referred to radici qy by her internist f:r he
fcilewing examinations:

a) Chest, ?A and I.at.

.b) Sarium Enema
) Intravencus ?yelegrs=

Subsequently it is discovered that mis patient was we weeks pregnant
at de time of de examination. As de hospital health physicist, ycu
are censulted.

Peint '/alue
5 a) Istimate the fetal dose frc= each :f these precedures. Ce scribe

your methed and assu=;tions.

2.5 b) Discuss ycur rec ==endatiens regarding patient =cnage=ent in
ligh: Of your estimated fetal dese.

2.5 ) What 0:ntrols would ycu rec ==end be instituted in order :
minimize de recccurance cf 'his type of problem?

Cuestien =15

A graduate spdent is c;ening an irraciated quar *: ampeule Occ:sining
500 Ci of IC:Yb cxide ;cwder. He is werking behind a 4 inch dick,
lead glass shield and is usin; long tengs :: unwrap de aluminium
fcil ccvering en de ampeule. He becomes impatient wid de ::ngs,

" - '- -.
. e a c..a s =. u..g ^.= a .' i eld w4."... ' c ^. . ". ..a . . A - = .a.d "..*.w~. - es "...a..-t' "- - -a .

which ;cin: he discovers da: de a=;cule is broken and de ' Yn
pcwder spills cut. The student recogni ng a pctential pr:blem
!==ediately ste;;ed back frc= de area. Widin inutes de exhaus
air alar = (se: for '.0 .X ner=al backgr und 2: 5e absclu:e SI:er; scunds.

Subsequen: recens: uction Of de incident shews $a: Se student's
hands were clese to but act less dan One centimeter f . Se am-

;cule f r 30 seconds. Measured dose .ates were I re=/,m.i,nute at
one f:ct unshielded and M =rs=/hr behind he shield. ::T
d ec=v.s "v. s. .' e c *- ". . -= r' ~.' ,- " "'-,a....N....., -*. ... a .' .' y '. .c X. ~.r s ,=. . . .

plus 53 =nd 13 3 kev ga==as. '

Ciscuss de f 11cwing:
Fei-: */alue

5 a) E:q:csure evaluaticn and management.
3 bJ Cleanu; Of latera cry,
2 c) Steps t: preven recur ence :f incider:.

.4
I JJ-62- c. "
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Question *15

The Yakima Ecspital Radicpharmacy has requested to de radicicdination
with125 , hey pre;cse to use up tc 10 mCl per day te de de prcteinI
todination werk. Discuss de fellcwing health physics aspects Of de

pregram that you would initiate.
?cint Value

4 a) Health physics contrels for preparatien including =cnitcring
prcblems .

3 b) Personnel protection.
3 c) Waste disposal cf liquids and solids.

The fcilewing infer =ation is previded:

125 (s) Cc.scentrations, gC1/cc!

10CFR20 Values Cccupational Iimits

Table ! Table II Air

Air Water Air Water 40 hr 15 8 h-

5 x 10~9 4 x 10 9 x 10~11 2 x 10-7 5 x 10-3 2 x M'9

Maximum permissible bcdy burden (C.C. thyrcid) is 525 nci.=

An increase Of 52 nC1 in $c Symid wculd indicate an ex csure
to an air cencentratien 2 de 40 hr MFC limit.

Gammas: Ta X-rays , 0.03 5 MeV (7*6); ! 1/2 = 50 days .

F ;; ; _y
'''\] | ..

|
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ABHP EX A.\11N ATION 22. PART II

June 19,1973

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 credJCtion.

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.

?
c) That are the simples: methods of controlling radiation exposure in an-

occupied room from this source?

3 d) Given that the productio n cross-secti n for one of these radionuclide3
is 60 mb, calculate the ecuilibrium concentration in a room of 100 m
and no ventilation for a pr ton beam and a 1m&

6.25 x 10
sgap. Assume a 1 cm beam. Specify which reaction you have chosen.

Data

-3 e
Density of air at standard conditions = 1.29 x 10 g

cm,
'Molecular weight of air = mole

2 * I*C" **Avogadros Number = 6.02 x 10 mole

uesdon 2Point Value
5 a) As a consultant to a university, you have been asked to provide

recommendations for the shie!cing 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 o health piiysics point of view. How is each produced?

,

c) Thich type of radiation would you expect for a 3 NieV electron beam'

interacting in a copper target' For a 30 GeV proton beam interac* g
in a copper target?

-61-
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-2~Ouestion 3

A composite whole milk sample collected on Apri! 10 from cows on pasture
at a dairy f arm revealed the followirig:

Nuclice Measured Concentration

40
K 1100 pCi/I

I9
5r < 2 pCi/l

40
' Sr 12 pCi/l

131
I < 0.2 pCi/l

I37Cs 1.7 pCi/l

Ca 1030 mg/l

The dairy farm is located 14.7 miles ENE from a 360 MW boiling water
power reactor. Prevailing winds are from the south, 'and X/Q 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 beeq)pormal and 24 kCi of gaseous
radioactivity including 26 mci of I have been discharged to the
atmosphere; app 1ximately 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 sert of radionuc!ide 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 NNT? Why?

2 c) Suppose that a small (100 XT) nuclear weapons test (atmospheric) had
been set off in Siberia 2 weeks prior to collection of the sampie.
Would you expect any change? Why?

"Qr. :. t
, . , , o.
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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 rneteorological monitoring

program.

2'
b) Describe the general design criteria you would prescribe fcr the

meteorological monitoring system.

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

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

d) Estimate the 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)?

Cuestion 5

The principal activities which 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
5

a) Provide a physical and conceptual description of working level (TL),
2 inc!uding its relationship to MPC,, MFC,, and MPE.

b) What is the application of TL?

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

-66-
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Question 7

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

OPER ATING PARAMETERS

Potential: 120 kVcp Current: 30 mA
Time per scan: 30 sec. Scans per patient: 23
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 f actor, 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 (1 and 2), to bring weekly exposure rates cown to acceptable
limits?

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

Half-Value and Tenth-Value Layers

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

r.s. . .

...i. .. .i L, o e e, c ,, o

50 0 06 0.17 0 43 15
70 01- 0 52 0 54 23

'00 -) 27 0 53 16 53
125 0 25 0 93 23 66
:50 0 J^ 0. W L24 74
200 05. 1.~ 25 14
250 0.63 29 2.3 34
XO 1 47 43 3.1 l') 4
490 25 33 13 10 9
:m 36 11 9 36 ~

.

1 "A) *3 26 44 ;4 ~

2 14) 12 5 42 64 .'
3. M0 I45 48.5 *4 24 5

4 W 16 53 $$ 29 2 2. 7 9I
6 3v0 16 3 56 10.4 34 5 36 99
9 300 16 9 56 11 4 3! - 3? ;03

10 000 16 6 55 11 3 29 6 32 0$

Ce -r u m.137 65 21 6 4.s ;57 16 53
C m h -60 12 40 62 20 6 *1 6.3.

Ldmm 16.6 55 63 22 4 2.2 74
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Ouestion 8
Point ' m.Je"

l23I over !)lIfor10 There has been much written about the " preferred" use of
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 fo!!owing information is provided:

Radiocharmaceutical Physical Half-Life Decay Process

1231, Sodium lodide 13.3 hours EC (100%)

II I, Sodium Iodide 3.05 days 4 - (100%)

HVL. mm Pb Energy of Princioal F. ray, kev

1230.05 1 139 (34%)

II2.5 I 364 (33 %), 637 (6.7 %)

Absorbed Dose, Rads / mci (25% Uotake)

As Manufactured Pure

23
I 30 - 30 2 - 10

II
I 1500 - 2000 1500 - 2000

Ouestion 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 2

a) 50 mci of P phosphate solution used in biochemical !abeling work.
' 3'

b) 2 Ci of H used in making biochemical tracers.
2

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

,
'

d) Unsealed sources of radiciodine labeled compounds in quantities
exceeding 10 mci.

e) Reactor irradiated geological samples (often powders) producing
activities of 10 - 100 mci / sample.

-70- I) ; ; U |,
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Cuestien 10

A geology research associate is studying brine solubilization of transu snics
as part of a bedded salt waste disposal pregram prepes3 23pe hq- )in a1

ggvebox.,ge millicurie each of the following radiormclides: Pu, Am,
'

Cm, ' Cf. You, as University RSO, receive at 4 p.m. a te!cphere call
that there has been a small fire in the glovebox frern a solvent extraction
process. On arriving at the scene, you observe thrcugh the lab door windcw
that the glovebox apppears undamaged except for possible leaks around the
gloves where they mate with the box. It is ascertained that the g!cvebox
filters are intact. The lab room exhaust ventilation system is still 2orking
because there is air flow under the door into the lab. Previous studies with
smoke tubes have shown the mixing f actor in the room to be 0.1. Frem your
experience, you estimate that a maximum of 10% of the material has been
released from the gicvebox. Tne repm is 20 feet by 20 feet by 10 feet high,
and the exhaust flow rate is 4000 f t / rain.g

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

3 b) Comment on the overall reentry problem frcm the standocint of timing
and preplanning.

3Radionuclide MPC {gCi/cm J
3

2Pu-238 2 x 10

Am-243 6 x 10-12

-l'Cm-244 9 x 10 -

s,
Cf-240 2 x 10 ' ~

Ventilatien Ecuation
~

C=C, e where

k = mixing factor
Q = !!cw rate
V = volume
t = time
C, = initial cencentratien

Reseiratory protection f actc. s

a) Half mask 10

b) Full-face mask 50

c) Airline respirator },,,,
| '' f)-half mask 1000

full-face 20C0

-71-
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d) Self-contained breathing apparatus

pressure demand 10,000
demand 50

Permissible emo 4y excursion f actor ahe '.iPC is 5
a

Questio., i 1

You are responsible for monitoring radicactise shipments at a was te
management f acility. A large shielded iron cask centaining stainless steel
scrap from a reactor storage basin was positioned at 50 feet from a high
resolution gamma m nitor and a 10-minute count showed photcpraks

0characteristic of Co.

1173.2 kev: 2960 counts (net)

1332.5 kev: 5150 counts (net)
P h Va h

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

605 b) Estimate Co activity in the cask.
Linear Absorption

Energy Photon Yield Detector Coefficien:-iron
Nuclide (kev)

_
% Ef ficiency+ (cm'')

-9Mn 335 100 5.6 x 10 0.5112

60
Co 1173 100 4.1 x 10 0.4335

60 -9
Co 1332 100 3.5 x 10 0.4058

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

* "
Point Value

10 You have been hired by a large nuclear f acility 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 centrols have been instituted
wherever practicable to minimize the inhalatien of radicactive material.
However, they recommend that the use of respiratcry protective devices
will be necessary in addition for certain routine, non-rcutine and emergency
operaticos. Discuss the elements of an acceptable respiratory protection
program.

-72-
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Caestien_13

A .'.orker was found to have spent an entire ! hour sN ft m an area behind a
Aall adjacent to a radicgraphy eperation. The X-ray machine in use was
beamed down at the f!cor and operated at 220 kVp and 22 m A: the a orker
was abcut 10 f et from the tube head with only a plaster wall as a shield.
The measured exposure rate at the workeys location w as c5:ained by the
radiegrapher with a thin metal (30 mg/cm' Fe) wa!! GM tube used in open
window mode and A as 27 mR/hr. The worker's TLD (LiF) badge was
immediately processed and interpreted as reading 30 mrmn: a pocket
chamber (200 mR full scale) on the wall behind the worker Aas of f-scale,

and a TLD in the same locatico read 50 mrem.pgyg
i

a) That dose 'Aould you assign to the worker? F.xplain your basis.'

3 b) That additional data would you ga:her, if any, to establish or serify
the dose?

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

Cuestion 14

discharge from a stack. The stack gases contain both ^at hours sppling the
An air sampler with a flow rate of 2 cfm, operated for

Fe and * I, and the
stack discharge rate is 6000 cfm.

The filter was counted immediate'y af ter removal from the sa np'ar and the
dress count was 11,230 cpm. Two days later the gross count was 10,666
cpm. The counter background is 100 counts per
12%, and filter co!!ection ef ficiency is 35% for $ pour, coun&g eggiency isFe and 50% for I.,.

ecint \,alue

a) Calculate the concentration of "Fe and 13I0 I in :he stack ef fluent.

I b) Given that the iodine is in the e!cmental form and tha: :he iron is
attached to particulates, what type of filter media would you use in
this air sampler''

5 - 3 131 -10c) Given thy M PC for '9' Fe = 5 x 10 ' # Ci/cm and for ! = 1 x 102

pCi/cm , wha? recomrnerda: ions would ycu make concornirg 'his
stack effluent?

,
d) Oc you think your answer is " statistically significant"' Thy?-

Oa:a
<a

T for ''Ce - 25 daysg

T for '31I = 3.C5 cays
' '

y
t

' cu. f t. 23,00C cm'=

i@OUd mdhL
M), ( 7 QP5gi

-n- q, ,,

3v0 i 'r
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Cuestion 15

A special maintenance job at a 1230 VWe unit 3% R power plant involses
rebuilding a reactor water cleanup pa,rp. The procedure calls for re noval
of the pump from its isolation room to a temporary plastic service tent
where most of the work will be performed. Initial surveys indicate no
detectsble airborne radioactivity, surf ace cont amination levels be!cw the
minimum .alue for a contamination zene, 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 inen in
f ur hours or six men in two hours.Point Value

I a) That 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) That 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
agound the wall. Assume that the predominant nuc!Ide 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 3uilduo Factors for a Point Isoteoic Source
uX

MeV
I 2 4 7

1.0 1.97 3.13 6.22 12.3
Dese Buildup Factors

2.0 1.75 2.59 4.49 7.74

!.0 2.09 3.50 7.02 13.9
Energy Absei ption Buildup Facices

2.0 1.79 2.69 4.71 3.16

Brcad-Eeam Co
Garama Dose Concrete Shield
Transmissien Thic'< ness / Inches)

0.1 11

,~ . If
0.01 19

.

c
0.001 27

7 .i -

O.s OD N]9) !
\

y $ h dill 95'81I -b, ) ), d . c w:
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Linear Absorotion Coef fic us Per '.;cn

MeV C.o n_c_r e. t_e__

l.0 0.35'4

11 0.337

1.2 0.321

1.3 0.306

60Half-life of Co = 5.26 years

60
Co gamma energios 1.17 NieV

!.33\teV

C .estion 16

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 ever parts of his body, the most
significant of which is 6,700 dpm on his face. The welder is a trusient
wor'4er and ycu have not received written confiernat en of :<;csure f:rn
previous empicyers as shown on the werker's NRC I4 Mov es er, it is the first
week in the quarter and you are certain that he has recived no radi* ion
exposure during this period at a f acility other than yours. His accumu'ated
pocket chamber readings at your f acility for the month are 600 mR prior to

#'
Point Value

2 a) This welder is critical to t'e repair of the system. Consequently, y ou
are being pressed by plant management to permit him to return to
werk prior to receiving the TLD badge results. Would ycu a!'ow the
we! der to return to work in radiation and/cr contamination zones?
Thy?

4
b) Assume that you have made the decision to make an in vivo count of

t".e worker. The results of this ccunt are:

131 A01 - 1.0 p Ci ' Co - ! .0 pCi

The activity is to be considered as +e :ta :c':. tt 'n e . r ie r's
;

body.

' ('j,'F 1
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The data for these radionuclides are:

131
I: Critical organ = thyroid

e= I EF (RBE) n = 0.23 MeV for thyroid
\taximum permissible burden in tota! 5ody = 0.7 pCi
Physical T . = 3 dayst

Biological i = 133 days
Thyroid weigkt = 20 grams
Thyroid size = 3 cm

f2 = 0. 2
60

Co: Critical organ = whole body
e = I EF (RBE) n = 1.5 \teV

Maximum permissible gurden in total body = 10 pCi
Physical T = 1.9 x 10 days
Biological ig = 9.5 dgys
Body weight = 7 x 10 grams
Body size = 30 cm

f2*I
Possibly useful formulas for calculating doses:

t

Dose (rem) = 51.2 ef
2

q(t)dtm

0
31.2 eqf

2Dose (rem) = -

_A-
51.2 eqf2*

Dose (rem) =

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

2 c) That 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
10CFR 20?

-76- 7
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Section 6

Part II - Answers to Tveical Guestions

Seven questions have been selected from Part II cf recent exams
and an acceptable answer for each question is given. It must be recognized
that other answers er modified versions of the answers given may be equally
acce ptable . In grading questions, the Examining Panel is looking for pro-
fessional attitude, technical ap;, roach, crganization, justification of assump-
tions and logical reasordng. Thus, variations en answers are acceptable as
long as they are well supported; however, correct numerical answers to cal-
culational problems are expected to obtain a perfect secre.

1. Accelerater - Exam 18, Question 8

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

Cc111mators
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 1 css generating high energy photons and photo-
neutrens .

There would also be a continuous radiation of photons because
of synchrotrcn radiation in the bend. These would be Icw energy.

b. A failure in the beam transpcrt system such as a magnet failure
will dump the entire beam into some material (listed abcVe) .
This wculd generate a peint scurce cf high energy photons and
neutrons .

II . The shielding should be high Z material around the beam pipe to reduce
the pheten and high energy neutrcn intensity as quickly as possible .
This must be folicwed by low Z naterial (concrete) to abscrb the =cder-
ated neutrons.

III. a. Calculate beam pcwer

?= 2.5 x 1Y (eV) x 1 (amp) x 2 x 10-6 (sec) x 3.6 x 102 (sec-1)
41. 8 x 10 wa tts=

,NC. .
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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 peint 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 mere 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 Monitcring

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

2. Sample Counting

Cor mic 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 Ccunting

40The human subjects contain significant quantities of K and
may have in er en their bodies some radon daughters. The equipment in the

40 , U and Th. The air in the chamber maycounting chamber may contain K
contain raden and theren plus their daughters. Scme cosmic radiation will

penetrate into the counting chamber.

4. Radiation Background Measurements

All four will centribute to background measurements making it
difficult to detect small centributions to background radiation from other
activitie s .

.
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5. Calibration of Low-Level Instruments

Because all fo'ir contribute in some degree to background radiation,
one cannot obtain ":ero" 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

Raden and thoron daughters may be contaminants in low-level
laboratorie s . 40K and isotopes cf the U and Th series may derive from

erials such as glassware ceramics, etc. , and some of the chemical
40reagents will likely contain K and some of the isotepes of the U and Th

se rie s .

3. Fuel Cvele - Exam 19, Question 15

Werk on each of the three streams will require werk area pre-
paration, wearing cf at least a " basic set" of protective cicthing including
rubber gloves, the use of a Radiation Work Permit, bagging of tcols 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 prcblems in working on a pump in this stream will be
centered around the slight fission product contamination that may still b; 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 cf small diameter piping into a large
container) that considerations will have to be given to potential criticality
proble ms . The werk area should be papered and abscrbent paper placed
under the pump to abscrb any 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 < MFC, mask requirements can be removed. When
pump is opened, beta and hand exposure rates shculd be evaluated. Icb
should require health physics coverage at the start of the jcb, at the time
pimp is opened, and after work area cleanup,

b. Plutonium Stream

The main problems in wcrking en a pump in this stream will be
centered around potential for rapid spread of contamination, pctential for
ingestion and criticality considerations . If pump is to be drained into an

E c, t c ,
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exterict 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 mcre
concentrated than the normal stream concentration.) A plastic hut er
tent should be built around the work area to contain the contamination.
The hut er tent should have a separately enclosed exit area for personnel
to use for removal of their outermest protective clothing. The werk area
should be papered and covered with plastic. Abscrbant paper er abscr-
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 shculd exhaust air fror . the hut er tent in a direction from the
pump and away from the werkers. Werkers should wear at least a double
set of clothing and an air-supplied full-face mask with all jcints taped.

Sericus consideration shculd 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 cutside of the hut er
tent at several times during the Jcb (or CAM should be used to continu-

ously monitor working zone air within hut) . Once pump is opened,
exposed surfaces should be decontaminated with abscrbent pads to pre-
vent contamination from drying cut and becoming airbcrne. At the end

of the job, all exterier surfaces of pump should be decontaminated before
hut or tent is taken down. This job will require continucus health physics

coverage .

c. Fissica Product Stream

The main problems in wcrking on a pump in this stream will be
centered around high radiation levels and pctential for spread of contamination.
Cepending en a comparison cf man-rem dose estimates for installing and
removing shielding with the reduction in exposure afforded the werk crew by

having shielding in place, tempcrary shielding shculd be installed on the
pump suction and discharge piping and on other equipment affecting dose
rates in the werk area. The werk area should be papered and covered with

pla stic . Ccnsideration shculd be given to using a simple hut cr tent if
pump is in a large reem and dose rates will permit ccnstructica cf the hut
withcut undue exposure. Abscrbent paper should be placed under the pump
to cc11ect any leakage when the pump is opened. When the pump is opened,
beta and hand expcsure rates must be evaluated (expcsure rates may well
increase by a facter of 3 to 20) . Cnce pump is cpened, exposed surfaces
shculd be decontaminated with abscfrent pads held with tcags to minimize
hand ex:csures. Personnel shculd wear an air-supplied full-face mask

witn at least ene set cf protective cicth".g and dcuble rubber gicves with
all f cin:s taped. Ccasideration should ba given to wearing a dcuble set
of coveralls depending an the actual werk to be performed. Air samples
shculd be taken during the pump cpening, and at several times during the
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subsequent work. Job should require health physics coverage at the start,
at the time the pump is opened and after the werk area cleanup. If conta-
mination levels are very high, continuous coverage might be required once
the pump is opened.

4. Medical - Exam 20, Question 11

a. Parameters:

P(dose) (d)2
"

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

(.1)(2)2 9.6 x 10-3" =
41.6

fror; the graph: 0.75 mm Pb

b. 2 00 mR/hr = 3.33 mR/ min

0.056 mR/sec=

Since the average is 100 mA sec per film, the average time at
200 mA is 0. 5 sec.

If all 100 pts received 4 chest views, each requL-ing a 0.5
sec exposure , the beam-en 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 nR/wk=

The MPD fer this area is 100 mR/wk: therefcre, 200 mR/hr is
not excessive .-

i
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5. Power Reacters - Exam 20, Question 8

a. Total activity builtup on a demineralizer can be calculated using:

" !" "
(1 -e-X t)g C1 =

A

Where: pCi/ min is the input activity rate =

gC1/ml x 6001/ min x 1000 ml/l

90 days = 1.30(5) mint =

Ci After
Radienuclide Halflife 3(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:

6 CER=
d2

Where: R= radiation level in R/FJ

C= C1

E= MeV/d

d= distance in feet 9.84=

The beta radiatien does net enter the picture because of the steel
demineralizer vessel and the distance frem the scurce

4.03(4) min.4 weekst = =

-82- ' ;,',e<
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ActivityAfter

4 Weeks Gamma R/hr = 6 CE
Radionuclide e At uCi 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 . 9 8 (-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, Questien 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 shcrt 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 magnitude would require massive ,
permanent shielding on all sides. Neither time act distance would be appro-
priate for reducing personnel dose. Direct exposure to the source even forvery
short times could be fatal, and the distance necessary to reduce the dose to a
permissible level would preclude any experimental werk around the scurce,

c. Time and distance

This scurce produces a high neutren dese rate and the par-icular
cperation is to be dcne cnly once. Due to the neutrons, adequate shielding
would be bulky and unwieldy. Such shielding could make the transfer so
difficult that persennel dose might actually be increased due to the greatly
lenghened time of exposure . Further, since the transfer is to be done caly
ence, adequate shielding wculd greatly add to the ccst cf the operation.
Therefore, several practice transfers should be done using a simulated scurce
and Icng handling tecls to increase the distance from the scurce. ~he
practice transfer will serve to uncover any unexpected, particularly diffi-
cult steps and, thus help to reduce the time cf exposure to the actual scurce.
Thus, time in conjunction with distance (long handling tools) is probably
the best sclution to this radiation exposure problem.

. .N< w
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7. General - Exam 20, Question 3

a. Dosimeter

A

0.1 rem

20 cm Surface of back
;

|Belt ,
E- 25 cm D - 10 cm- C

35cm

Given exposure of 0.1 rem at A. Calculate exposure at D

AC = 202 + 35 40.31 cm=

= Arc tan (20/35 ) = arc tan9 0(0. 57) 29.74=

BC = 10 cm x sec 9 = 11. 5 cm, .~. AB = 40.31 - 11. 5 = 28.8 cm

(40.31 9Neglecting attenuation, Dose (B) x 0.1 rem=

(11.5)2

1.23 rem=

0.693 0.693
0.14 cm_1p = = =

gt 5m

-0.14 x 2 8. 8 0.018e 4XAttn = Io
-

= e= =

Dose (B) 68.26 rem= =
0.0 8

(1 1 . 512
Dose (D) x 68.26 90.27 rem= =

(10)2

; ', _; f-84- E.
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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" cr " beeper" alarming
pocket radiation monitor, and/or monitcr 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 ,

y c, 1 d'
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Section 7

Sugcested Study References

The following bibliography 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 cf 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 (19 51) .

NCRP Report No. 22 (NBS Handbook 69) Maximum Permissible Body
Burdens and Maximum Permissible Concentrations of Radionuclides
in Air and Water for Occupational Exposure (19 59) .

NCRP Repcrt No. 23 (NBS Handbook 72) Measurement of Neutron Flux
and Spectra for Physical and Biological Applications (1960) .

NCRP Repcrt No. 25 (NBS Handbcok 75) Measurement of Absorbed Dose
of Neutrons and of Mixtures cf Neutrons and Gamma Rays (1961) .

NCRP Repcrt No. 28 (NBS Handbock 80) A Manual of Radioactivity
Procedures (1961) .

NCRP Report No. 30, Radiation Protection in Educational Instituticns
(1966).

NCRP Report No. 33, Medical X-ray and Gamma Ray Protection fer
Energies Up to 10 MeV - Equipment Design and Use (1968) .

NCRP Report No. 3 5, Cental X-ray Protection (1970) .

NCRP Repert No. 38, Protection Against Neutron Radiation (1971) .

NCRP Report No. 39, Basic Radiation Protection Criteria (1971) . g
c; \m
,
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NCRP Repcrt No. 43, Review of the Current State of Radiation Prc-
tection Philosophy (1975) .

NCRP Repcrt 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 Repcrt No. 50, Environmental Radiation Measurements (1976) .

NCRP Reper No. 51, Radiation Protection Design Guidelines for
0.1 - 100 MeV Particle Accelerater Facilities (1977) .

2. International Commission on Radiation Units and Measurements Reports -
Particularly the fo11cwing:

ICRU Report 14, Radiation Dosimetry; X-Rays and Gamma Rays with
Maximum Photon Energies Between 0.6 and 50 MeV.

ICRU Report 17, Radiation Dosimetry; X-Rays Generated at Potentials
of 5 to 150 kV.

ICRU Repcrt 19, Rad!ation Quantities and Units.

ICRU Report 20, Radiation Protection Instrumentation and its Application.

ICRU Report 21, Radiation Desimetr/; Electrons with Initial Energies
Between 1 and 50 MeV.

ICRU Reper 22, Measurement of Lcw Ievel Radicactivity.

ICRU Repcrt 25, Conceptual Basis fcr the Determination cf Dese
Equivalent.

3. International Commission on Radiation Protection Publications - Parti-
cularly the following:

ICRP Publication No. 7, Principles cf Environmental Monitcring Related
to the Handling cf Radicactive Materials.

ICRP Publication No. 9, The Evaluation cf Risks from Radiation.

ICRP Publicarica No. 9, Reccmmendations of the ICRP.

bC ',
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ICRP Publication No.10, Evaluation of Radiation Doses to Scdy Tissues
from Internal Contamination due to Occupational Exposure.

ICRP Pubilcation 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 Werkers.

ICRP Publication No.15, Protection Against Ionizing Radiation from
External Sources.

ICRP Publication No.16, Protection of the Patient in X-ray Diagnosis.

ICRU Publication No.17, Protection cf the Patient in Radionuclide

Inve stigations .

4. Attix, F. , et. al. , Radiation Desimetrv, 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 Dosimetrv, CRC Press ,1973.

7. Blatz, H. , Radiation Hygiene Handbook, McGraw-Hill, (1959) .

8. Cember, H., Introduction to Health Physics , Pergamon Press, (1969) .

9. Eisenbud, M., Environmental Radioactivitv, McGraw-Hill,1963.

10. Fitzgerald, J. , Acolied _ Radiation Protection and Centrols, Vols. I & II,
Gcrdon and Breach,1969.

11. Friedlander, G. , et. al. , Nuclear and Radicchemist /, Wiley and

Sens , New Ycrk, NY 1964.

12. Health and Safety Labcratory Procedures Manual, (HASL 300), US ERDA,
New York, NY 10014.

13. Health Physics Icurnals, Pergamon Press.

14. International Atomic Energy Agency, IAEA Safety Series 1 - 30, UNIPUB,
Inc. New York, NY.

! ')O
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15. Ichns, H.E. , The Phvsics of Radiolocv, 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 Succlements,
Scaciety of Nuclear Medicine, New Ycrk, NY,

18. Mcrgan, K.Z. and Turner, I.E. , Princieles of Radiation Protections,
John Wiley and Sons, Inc. (1967) .

19. Cverman and Clark, Radioisetece Technicues, McGraw-Hill,1960,

20. Patterson, H. and Thomas R., Accelerater Health Physics, Academic

Pre s s , 1973.

21. Price, W. , Nuclear Radiation Cetection, McGraw-Hill,1964.

22. Radiological Health Handbcok, U.S. Dept. of HEW, Public Health
Service , Rockville , MD.

23. Report cf the Adviscry Committee on the Biological Effects of Ionizing
Radia. tion, The Effects on Poculations of Excesure to Low Levels of
Ionizing Radiation (BEIR Repert), National Academy of Sciences,
National Research Council, Washington, D.C. 1972.

24. Saenger, E. , Medical Ascects of Radiation Accidents, GPO (USAEC),
1963,

25. Slade, D. (Editer), Metecrotecv and Atomic Ener;v, USAEC , TID-24190,
1968.

26. Taylcr, L. , Radiation Protection Standards, CRC,1971.

27. Title 10, Chapter 1, Ccde of Federal Regulations, USNRC, Washington,
D.C. 20555.

28. United Nations Scientific Committee en the Effects of Atcmic Radiatien,

Icnizing Radiation: Level and Effects, New York, NY 1972.

29. US NRC Regulatcry Guides , Particularily the fc11cwing: 9.0 Cccupa-
tional Health series, 1.21,1.101,1.109 and 4. 2.

30. Wash - 1400, Reacter Safety Study (Rasmussen Repert) Particularily:
Main Repcrt and Appendix VI (Calculation cf Reacter Accident Ccnse-
que nce s) .
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Section 8

Exam Stratecy

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 net believe that cur suggestions, given belcw, 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 cf
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 que stions , saving them until the end. Do not

lose time by getting bogged down on a few difficult questicns.

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 prcbably true

that your first chcice is the ccrrect answer. Do net change an

answer unless you are certain that the first answer is wrong.

PAR"' II

Part II censists of 13 questiens, of which ycu answer any 7 in

4 hours . These questions may call for bcth numerical answers in which sub-

stantial calculation may be invcived, and shen essay-type answers.

1. When you receive this part of the examinatien, read through
it in its entirety, then begin to werk the questions which are

easiest for you. Save the difficult questions until the end.

-90-
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2. As in Part I, make a conscicus effort to budget your time.

3. Before beginning to answer a questien, read it again care-
fully so that you can be certain you are answering the questien
that is asked.

4. Think carefully about numerical cc.tstants 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. Crganize your answer in a 1cgical outline form to use as a
check list to assure efficient and complete subject treatment. A
concise, well-crganized answer is much nere impressive than a
rambling ten page discertation.

7 Re-read the question after completing it to be sure you have
answered all the pcrtions of the question and have provided all
the informatien requested.

..
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Section 9

Grading Criteria

Effective September 23, 1977, the Scard 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 sccre of at least
67 percent on the total exam and on the Fundamentals Section.

2. Part I and II - Taken Tcgether

Passing Criteria

To pass the exam, the candidate must achieve a secre of at
least 67 percent on both Part I and Part II.

Failure Ucorading Criteria

Any grade less than 67 percent on either part will be considered
ta be a failure of that part. To provide candidates with the opportunity to
raise a failing grade to a passing grade the Board uses the following guides:

a. Give candidates who have scored at least 57 percent
on bcth Part I and Part II and whose average grade (Part I and II given equal
weight) is at least 60, the option to take an cral exam er 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 cral exam.)

b. The Scard considers any grade less than 57 percent to
be belcw the standards for cral upgrading.

3. Availability of Perfcrmance Infccmation

Candidates may request their performance informatien to assist
them in preparing for re-examinaticn.

~*E~ ,Ri. 1.
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American Boarc Of Hea'th Paysics

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.

Cardidates 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 say 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 sirilar to those on Part II
of the comprehensive examination, but specific to power ceactor health
physics. The questions are worth ten points each and are designed to
require 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 survey,
Radioactive Material Control effluent monitors and counting
Radwaste Management room inst uments)
Emergency Planning Decontamination
Procedures Personnel Dosimetry
Training Bioassay and Uptake Analysis
Regulations and Standards In plant Dose As se ssmen t
Medical-Legal Ar:pects Environmental
Guides and Limits Off-site Dose Projection
Shielding Transportation
Radiation Measurement Current Topics
Contamination Control

Grading criteria for the Power Reactor Specialty examination are the same
as those for the comprehensive examination.

. "o $t.]fL
.
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Addendum to Exa=ination 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. Th e r e f o re , 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. M ical health physics

Inquiries for further information should be directed to:

Mr. iiichael Terpilak
American Board of Health Physics
HE'4, PHS, FDA, BRH (HFX-460)
12720 Twinbrook Parkway
Rockville, MD 20857

Telephone: (301) 443-3426

4-
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AMi.qTC s .h m' i c . , N s: -~'
,

ITE'; et : (1 r,' q_r"-

.':o. of AUHP
01. FU' D!l:ENTALS Enuk Item

01. Sources 24
02. Units 14
03. Atcmic Structure
04. Decay 2

05. Interaction of Radiation
with Matter 23

-

06. Radiobiology 24
92

02. MEASUREM.E:,T

01. Personnel Dosimetry 7

02. Bioassay and Whole 3cdy 6

Counting
03. Instruments 24
04. Calibration 4
05. Measurement of Radiation 23

'C3. Statistics
C7. Radiochemistry and Sample

Preparation 5
08. Dose Estimates 7

76

03. OPEPATIO:!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. Accelcr> tor 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

C4. HEALT'I PHYSICS AO:C';IST?lTIJ'I

01. Standards, Guides and
Regulatians 39

02. Medice-legal Acpec
03. Data Zvaluation 1
04 Emergency Plaaning 2
05. Public Relationa
06. Procedures

42

Total Items 277

5/75
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AMERICA" BOED OF HEALTH P!!YSICS

ITDt CLiSSIFICATION SCHEME

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. Radicciology 2 1

02. MEASl' REMELT

01. Personnel Dosimetry 3
02. Bioassay and Whole Sody

Counting 1
03. Instruments 1
04. Calibration 1 1
05. Measurement of Radiation 7
06. Statistics 1 1
07. Radiochemistry and Sample

Preparation 1
08. Dose Estimates 1

03. OPERATIONAL REALTH PHYSICS

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. Hacards Analysis
13. Medical Health Physics

04 HEAL"U PhTSICS 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

F (! I ~ I) Total 90j o& o i , L

May 1975



American Boarc Of Healt_ Physics

C0ccIDE.:TI AL PP0FESSIO::AL REFERENCE F0W
>Hehael S. Terpilak, Chairman

Please return p rorp t i . ta: American Board of Health Physics,

HEW, PHS, FDA, BRH (HFX-460)
12720 Twinbrook Park'eay
Rockville, Paryland 20357

Applteation No.'nnlicent's -
,

1. How lon; have you known the applicant? years.

2. . 'a a t has 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 No

3. Describe briefly your impression of the work the ap; ' icent does..

a. Is the work primarily technical in scope? Yes No

b. How and by whom are his decisions used?

c. Wh a t type of problems does he have to face?

d. 'th a t are his resp;nsibilities in case of emergencies?

e. How cuch supervision does he have and exercise?

Mcw well do ycu think the applicant d es the work ass igned to him'-.

.

*:a:e: If you wish t a mak e additional ccaments, please include : hem on a
separate sheet.

:? lease return in duplicate) (ove r)

"'
. ; I

|.- 't ; {-j,:a - *



5. What specific and noteworthy accomplishments, if any, has he made in
the radiation protection field?

6. '.lh a t li=itations, if any, does the applicant have which might 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 ef fectively does (or would) he perform as a cor.sultant?

7. What is your estimation of:

a. His honesty?
'

b. His professional ethics?

8. Do you have any reservatier.s about recc=nending the applicant fo r c 2 r-
tification? Yes No (If yes, please explain)

Printed Name: Title:

Si;aature: Adress:

Date:

2,
, -
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i merican Board. Of Iealt P sies

C0"t'l DE':TI AL P!TFEF3 roNAL REFERr!;CE FOR:ta

Filchael S. Terpilak, Chairnan
i' . .; e return prmp t t , to: American Board of Health Physics

HEW, PHS, FDA, BRH (HFX-io0)
12720 Twinbrook Parkway
Ro ckv il le , !uryland 20857

c; .c. it 's 'e Appltratton ';a.

l. Haw long have you known the applicaat? years.

2. '.Th a t has been the nature of your asacciation?

a. Do you knew him personally? Yes No

b. Are you in a position to evaluate his technical cc . abilities?
Yes 1: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 when. are his decisions used?
_

c. What type of problems does he have to face?
,

d. '.ih a t are his responsibilities in case of emergencies?

a. How such supervision does he have and exercise?

How -e ll do you think the apoli: ant does the work assi;ned t o h i= ?.

Sote: If you wish to make addi*ional : mments, please include them on a
separate sheet.

(?; ease return in dup!t: ate) (over)

F 'l '. h' ';.;t)



5. What specific and noteworthy accceplishments, if any, has he made in
the radiation protection field?

6. '.ch a t lici:ations, if any, does the applicant have wh ich nigh 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 ef fectively does (or would) he perform as a consulta:.:?

7. What is your estimation of:

a. His honesty?

b. His professional ethics?

S. Do you have any reservations about reco==ending the applicant fo r c 2 r-
tification? Yes No (If yes, please explain)

-

Pr .ared Name: Title:

Signature: Adress:

02:e:
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American Board Of Health Physics

CONr:PO"" AL PROPSSIONAL REFE?:NCE F0PMk
Fuchael S. Terpilak, Chairman

l'! ease return pro ptly to: American Board of Health Physics
H E'.7 , PHS, FDA, BRH (HFX-460)
12720 Twinbrook Parkway
Ro c kv ille , >bryland 20857

Apritcatton No.App;.caat's '
n:

L. How lon; have you known the applicant? years.

2. '..h a t has been the nature of your association?

Do you kncu him personally? Yes Noa.

b. Are you in a position to evaluate his technical cm. . abilities?
Yes No

3. Describe briefly your impression of the work the ap; .iccat does.

a. Is the work primarily technical in scope? Yes No

b. How and by whom are his decisions used?

c. Wh a t type of problems does he have to face?

d. What are his re spon s ib ilit ies in case cf emergencies?

e. How much supervision does he have and exercise?

. Maw well do you th ink the applicant does the wo rk assi;ned to n.-?

- ate if you wish to make addit ional comment s , please incluce them on a
separate sheet.

(? lease return in duplicate) (over)

~

j<id I f ',



5. Wh a t specific and noteworthy accouplishments, if any, has he made in
the radiation protection field?

5. '.lh a t li=itations, if any, does the pplicant have which migh t adve rsely

influence his capacity to practice health physics an a responsible pro-
fessional level?

-

a. How well does he work with others?

b. How ef fectively does (or would) he perform as a consulta:. ?

7. What is your estimation of:

a. His honesty? -

b. His professional ethics?

S. Do you have any reservations about recc= mending the applicant for c tr-
tification? Yes No (If yes, please explain)

Frinted Name: Title:
.

Si;n: ure: Adress:

Date:

F L 'a
\ , [ah

-

t

j .,



American Board Of Iealth Ph sies

CO NF I DF':T ! ^.a MDFE S SI O:; A L REFERENCE FORMk

Michael S. Terpilak, Chairman
P. 13e return pro ptly to: American Board of Health Physics

HEW, PHS, FDA, SRH (HFX-460)
12720 Twinbrook Parkway
Rockville , Sh ryland 20857

/s r - .o;nt's '. Applteatton "o.
l. How icng have you known the applicant? years.

2. '..~n a t has been the nature of your associatian?

a. Do you know him personally? Yes No

b. Are you in a position to evaluate his technical ce .abilitics?
Yes No

3. Describe briefly your impression of the work the ap; ' iccat does..

a. Is the work primarily technical in scope? Yes No

b. How and by when are his decisions used?

c. What type of problems does he have to face?

d. What are his responsibilities in case of emergencies?

e. How much supervistan does he have and exercise?

Mcw well do you think the applicant does the work assi;ned to F.im?.

-1:a : e . If you wish to make .jditional : cements, please include ther an a
separate sheet.

(? lease return in duplicate) (over)

., ; -1F
.$Ovt l iu .



5. Wh a t specific and noteworthy accomplishments, if any, has he made in
the radiation protection field?

6. What li=itations, if any, does the applicant have wh ich migh 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 ef fectively does (or would) he perform as a c o n s ul t a r.t ?

7. Wh a t is your estiration of:
a. His honesty?

b. His profzssional ethics?

S. Do you have any reservations about recoc=ending the applicant f o r c a r-
tification? Yes No (If yes, please explain)

Pri ted Name: Title:

Si; nature: Adress:

Date:

\

\ i-j..'
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American Board Of Heahh Physics

I.MMEDIATE SUPER'/ISOR

Re f erence Data Re turn promotly to:

( All information will be held in strict
confidence. If additional space is Michael S. Terpilak, Chairman

A erican Board of Health Physicsneeded in filling out this fo ra , use
EEW, PHS, FDA, BRH (HFX-460)the reve rse side. )
12720 Twinbrook Parkway

Applicant's Nc=e: Rockville, Maryland 20857

1. Wh a t 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 re c omme nd a t ions reviewed by others before 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 li=itations, if any, does the applicant have which migh t adver-
sely influence his capacity to practice health physics at a respoa-
sible professional level?

_

h

' / tl(?' ease return in duplicate)
'

'
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7. Do you have any reservations about recommending the applicant for
certificatien? YE3 MO (If yes, please explain)

Signed: Title:

Date: Address:

,

i
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American Board Of Health P1 ysics

IMMEDIATE St'?ERVISOR

Re ference Data Return promotiv to:

(All information will be held in strict
, Michael S. Te rpilak, Chairmanconfidence. If addtt:.onal space is

American Board of Health Physics
needed in filling out this fo rm , use F W, PHS, FDA, BRH (HFX-460)the reverse side. ) 12720 Twinbrook Parkway

Applicant's Name: *

1. What are the specific responsibilities of the applicant?

2. Wh a t 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?

3. Is he capable of handlin; major radiation hazard problems on his own
and under emergency conditions?

5. Wh a t limi t a t ion s , if any, does the apolicant have which might adver-
sely influence his capacity to practice health physics at a respon-
sible professional level?

A

dup.icate) !
'

lease return in
, c

,-



7. Do you have any reservations about recommending the applicant fo r
certification? YES NO (If yes, please explain)

_

Signed: Title:

Date: Address:

' . ;> t ] 1
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AMERICAN BOARD OF HEALTH PHYSICS

Application For Certificanon

OATE

INSTRUCTIONS: : in.ti 4 Acoincation part 1. oniv

1. Type or print in clock capitals. 2 m e..o o..c a tio n aeguiar cert <'icat on

2. Suomat in duplicate.
3. If space is inacecuate for any answer, use extra sneet of

paper and number items to correspond with items as lasted.

Cate
of

1. Name Citaensnio 2. Birth
tisati iverses imiooies

3. Home Address

4. Business Address

Home Teleonone Number:
5. Send mail to: home address business address :

Business Teleonone Numoer -

6. Academic Degrees Attained:

Yeart of
i n sti tu tion vaeor Minor Fusi A rteno. Cooree Y ear

3.

D.

C.

7. Additional education and training related to Healtn P*1ysics. (Pfease do not list courses of less tnan two weeks duration.)

Cates
! att,tu mn Titte of Course Leeotn of Course From To

a.

D.

C.

HAVE YOU TAKEN A CERTIFICATION REFRESHER COURSE? YES No. 2CF CLASS HRS

3. Professional and Wonorary Soc:eties:

Name of oraeniz ation Yeer ;oineo Twee se vomeerey- o" ice weeo

__ .

"TY PE O F M EM SE 9 SHIP 8eisow, Vemeer. Associate Member S tucent Yemoor. CtSer 'soecifv i

| s.] 5 *



9

9. Present employment. Describe in your own words. IDo not use official job descriptions.)

Dale Au.gned 'o Posit 4on Name of Empiover Piace of Emcioyment Name and Title of immediate
Supervisor

__

E e 4Cf Tit'e Of Present Pasation

inci de ma;or responsio.i.rv and sceCific f eids and indicate percent of t.me .n Healtn Physics work -Oescr.u tion af hors u

!
i

10. Previous Employment. (Start with most recent position and cork back. Emphasas those portions of work that are Health P'1ysics
or closely related.)

Cates of E moeovment Name of Empiover' o'u of Emaiovment

F rom To

Ew . title of OOsation
CescrtDtion of Work mC!ade major resDonsautiety ano 10eC1fic Ce'ds and indicate percent of time in Health PhyuCs work :

-. -

' caras at E vosovment Name at E ~ciover 3' ace of E -oiavmeat

F om To

|

E ,xt tit . a :cu t r,e

Ces(f 0 tion 3f AOru nC' ace r"aior F*SDonsiDility ar'c sceC:f'C heids 2nd <nd' Cafe Oertent Of !'me 1 Mealth d*vsecs hof u

., ' Y
f' *

.1,-_,



Cafe of E *1Dioy ment "earee of Employer Place of EmDioyment

F rom To

E mt title of Dosition
Cescriotson of sworn. Include maqor resoonsibstity and specific f eetos and indicate percent of time .n Heaitn Hysics swork.

Care 3f Emoiove'"ent. Naret of Empiover: Place of Empicyment:

F rom To:

E w act title of oosotton

Ceitriction of swork Include magor responsioility and specific fields and endscste percent of time en Health Physics swork.

.

I

I

|
,

|

11. Categories of Competence:

Semt me :ategorres in me hst below .n w.icn vou 'eet f ou are ccmcetent to ' unction as a Certified "ealth P5vsic;st.
Aann mese in me orcer of vour ;;rotic:ency.11 for your 'irst :noice. 2 'or vour second, etc.).

a diograonic rnstartations menctor sacu t.es:noustr as a

- Ve@Cae Radiologicas and Fi oroscoo c Installations Chemicai Seoarations P' antsu

. Thernov instaalations Particle Acceierators

:sotoo. Laoorater es Comciete Hazards Evaivation

Environmental Vomtering Vasor Cecontamination Coeration

Cteer tscocifvi C taer scecifv a

E I ' ')
iyh-g .

!.i(



,

12. Special Achievernents:

a. Medals, Citations, or other awards:

b. Committee Activities:

c. Journat Publications and 8 xks:

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. (if possible, at least one reference should be a Certified Health Physicist; do not use a Board member as

a reference.)

i c.rtify m. m. irat.m.nu aoov. anciucing any anacn-.nu i no. suom n.a n.c.toi ar. to m. o t of -v .no...og., accur e r.. ana i s na.ritano m et
any f assef eCattoft 39 'nf ormation in m as acole(ation we.4 D. caut. 'or r.r.Citon of m. acotecation or witMdrawa of a c.rtshC atson air.sov m ac.

Cate
is.gnatur. >n m i

A non returnable sociication fee of $100 must accomoany tne acchcation. An accitional fee of 315.00 win be cnarged wnen and if
certification is accroved. In addition. :ne Board serves notice to all applicants tnat, if 'uture operatiens of tne Board recuire <t. some
system of annual Aes from all health ::nysic:sts creviously certified av ine Board n au become necessary. Maxe cneck cavacie to
AMERICAN BOARO OF HEALTH PHYSICS.

VJia ACOiscation to.

- t s' \
t,- ; i JW

'
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AMERICAN BOARD OF HEALTH PHYSICS-
.

Application For Certification

oATE

INSTRUCTIONS: : i n , t, ao o i .c .,,on . .rt i. oni,

1. Type or print in block capitals. n ...o o i ,c . e ,o n : p.,ui., certie,c it.on

2. Submit in duplicate.
3. If space is ir' adequate for any answer, use extra sneet of

paper and number items to correspond witn items as listed.

Date
of

1. Name Citizensnio 2. Birtn
(l.st) i f orst) (msool.i

3. Homs Address

4. Business Address

Home Teleonone Number:
5. Senc mail to: nome address business address :

Business Teleenone Number -

6. Academic Degrees Attained:

v e.rs o f
i n sti tu cion u .or M.nor Full A rt.nd. o.gr Y ..r

a.

b.

c.

7. Additional education and training related to Health Physics. (Pfease do not list courses of less than two weexs duration.)

c.r..
I n stitu tion Titi of Cours. L.ngen of Cours. 8 e om To

s.

b.

C

HAVE YOU TAKEN A CERTIFICATION REFRESHER COURSE? : YES : No. OF CLASS HRS

3. P ofessional and Honorary Soc:eties:

N.n . o, crun.a. tion v..e .o,n.o Tre. ce _o. wo - c +e.c. - io

s yi,. .. c , _ ...-,. . ..io . _ o.r. ... _ ... _ o.r. ,mo.n, _ o.r. =,n.. _ , , c.
I uuo



- .

.

9. Present employment. Describe in your own words. (Do not use official job descriptions.)

Caf e A b gned f 3 P3sa tion Name of Empiover' P' ace of Emotowment Name and Title of immediate
SuDervesor

E u act Title of Present Position

Oescr ut.on 3f nors incrude maior resoonsiuse tv and spec:f.c f elas and .ndicate cercent of time .n Heasth Physics .%2rk

_

10. Previous Employment. (Start with most recent position and work back. Emphassze those portions of work that are Health Physics
or closely related.)

Cares of E mpeovreent. Name of Empsover P' ace af Emoioyment

F rom To.

E = act title of oosition

Oescriction af work. 'nctuae maior responsibihty and scecific heads and indicate percent 3f time in Health Physics Work .

1
- ====.rg

Cates 3t Emcioyment Narea of Emceover 2: ace of imotoyment

From To

E u ac t me Of SoLtron

2escr c hon Jt no#4 inchade maior rescoesionitN 3^d sCecit.c 'it'ds and :nd'Caf e Oercen t Of t## n Hea!n hysics AOra

8 '
c/, e



- .

Care of Empiovment Name of Empiover atace of E mpicy ment.

F rom Io

E = act titie of oos. tion

Descr,o tron of acr= incluae maior respons40.iery and scecif c fie+cs and inc.cate cercent of t:rne <n resitn P5v s4cs woria.

Cate of Emosovment Name of Empiover- P' ace of E+osovme nt:

From. To

E = act title of oos4 tion

Oescriction of nark Enctuce maior resconsicility and specifH: fields and inaicate cercent of t:me in Heastn P5vsrcs notic.

I

1

i
I

!
i

t

|
,

!
_

11. Categories of Competence:

Select '"e categories n :ne hst beiow in .vnich you 'een you are comoetent to %nct:en as a Certihed Health Physic:st.
%nx mese n me Orcer of your profic:ency. Il 'cr /our first cecice. 2 for f our secord. etc.).

indu st rias A adiogracnic installations Aeactor EacMaties

__ Ved' cal AallaciOqtCJ4 and Fluoroscopic t nstaalat ons C5eraical Secarations P' ants

. Deraov :nstasiations Part1Cle Acceierators

isotoD* Lacoratories Como:ete **4zards Evaavation [[ ' !
' f(", ,

7

g 4) i
J' ,iG

E *tv trommentai 'AonitOrtng "Jasor CeCon famination CoeratlOn

Ctner tscecifv Cte er scecitv l



.

th. Special Achievements:

a. Medals. Citations, or other awards:

b. Committee Activities:

c. Journal Publications and Books;

d. Speecnes and Lectures to outside organizations (last two years)

13. Professional References: name and address of at least two persons other than your supervisor wtio are qualified to evaluate your
Health Physics cornpetence. (If possable, at least one reference should be a Certified Health Physicist; do not use a Board mernber as
a reference.)

i certify m : m. statements etOve i.nCiuoing env att Cnm.nn i ,.v. iumen.rt a n.retos are, to me o t of +v e nOwi.og . Ceara... anc i anoersta,a met

an y fastaficatson Of 'nfOrr"atlOn in inst 4DDa ncation meli De cause f or reseCTton Of me aDChCat10n Of **tMcrewed of a certshCation aeready made.

Cate
: s.gn.tu r. .n n. >

A non-returnacie acchcation fee of $ 100 must icccmaany the acclication. An additional fee of 515.00 will be enargad men and .f
certification is accroved. In addition, tne Board serves notice to ail acclicants that, if future coerations of !ne Board reouire it, some
system of annual Aes from all nealin anysicists creviously certif;ed by ne Board may become necessary. Make eneck payatie to
AMERICAN BOARD OF HEALTH PHYSICS.

Mael ACOhcation ro:

- ", S
d;I |
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American Board Of Healt:1 P:1ysics

REQUIREMENTS FOR ADMISSION TO PART I

0F THE WRITTEN EXAMINATION

The ABHP has announced the formal establisbsent 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. cocpleted a minimum of two additional calendar years of
professional experience or, 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 complets *dditional 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 adzission to Part I of the written examination is $75.00 and
applications should be submitted on the form required for regular certi-
fication. To designate that they are applying for Part I only of the
written examination, applicants should write the words, "Part I" in the
uppper right hand corner (above the date) on the first page o f the fo rm.
Such applicants should also note that they are required to submit only
one reference statement in support of their application (rather than
three as required for candidates applying for regular certification).

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 af ter meeting the requirements*

for an MS degree in health physics. Al so , individuals who have

successf ully completed a Bachelor of Science program in Health
Physics and who have at least one year of practical (professional
level) experience.

.A
/
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American Boarc Of Hea:.ta Paysics

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 proble=s and

practices of providing radiation protection. He is concerned with

an understanding of the =echanism of radiation damage, with the

development and i=plementation of methods and procedures necessary

to evaluate radiation hazards and with providing protection to can

and his environ =ent from unwarranted radiation exposure.

*0fficially adopted by the Health Physics Society in 1959.
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AMERICV! iiOARD OF 17 ALT't Piri3ICS

The continued efforts of -Se American Ecard to restrict expenses to a

bare minicu= have been success ful as e'.udenced by the fact that the arount

of coney reali cd through the exa=inatier fees has nearly =ct tha expenses

of the program during the pas t year. lic ever, during the last 20ard meetin3,

September 26 ''7, 197S, it .2 2 reco3niccd that there are scoe increased ex-

penscs resulting frc the n ed to expand and modify the exacinatica questions

in I'a r t I; increased fee ass -:scen: frca th2 Pro fessional E:::= ira tion Ser.ica;
.

and additionally, the initia: - of a ne's specialty certification progrc: ~:or
pouer plant reactor health physi ~ists. In any event, it :a s fel by the

Board th:t it ucula be necessary to raise the examina:. ion and certification

plaque fees for ne:. candidates, ef fectiva January 1,1979, in ordar that the

prograa be self-suppor:in;.

Effective J2nuary 1, 1979, the fees . ill be as fo ll e'.;a :

C~u s'.'L L a-~ 7 ~#. s c.' r ~G'~s--a w a t

Application to take Par: I cf the $ 75
uritten ex=:ina tion

Applica:ica fer regular c.::rinatic:- $150
to take Part: I and II o f the

written ex.'_cination toce:her

Application to take Part II of written $ 75
examination an,:v

.

Cha rge for certification plaque $ 25

Please send application for:s :o:

"1chael 3. Terpilah, Chairnan,

Accrican 20ard of Health Physics
lien , l'!!s , FDA, 3:;il (HFX-460)
12720 Esinbrook 'a r k*ca y

E , r. 1Ok-Roc kv il le , ".a ryland 20857 2')
- i,

lIp ,y,
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A merican Board Of Ieahh Physics
s

A"NUAL NEWSLE':'*ER
-

Novenber 1973

Dear Colleague:

The A=erican 3 card of deal:h Physics is co=pleting the 20th year of its
existence and thanks to :he response and support of ac:ive Certified
Heal:h Physicists, :he progrs= continues to be financially stable, ac tiv e,
and is becoming = ore prestigious with each year.

As indicated in previous annual letters, financial assistance through
voluntaty subsc 1ptions was initiated as a te=porary =easure and was
d:cpped in favor of the increased fee progra=. However, deep appreciation
and gratitude are expressed to all those who have contributed. It was
clear evidence of the fac: that the =ajori:7 of the Certified Health
?nysicists recognized the need to support such a progra=, which contributes
to the profession as a whole, as well as to each individual.

The continued efforts of the A=erican Board to restrict expenses :o a bare
miniau have been successful, as evidenced by the fac: that the a=ount of
=oney realized through :he exa=ination fees has nearly =e: the expenses of
the progra= during the past year. However, during the las: Soard =eeting,
i: was recognized that there are soce increased expenses resulting fro =:
the need u- expand and =odify the exa=ination questions utilised in Par:
I; increased f ee assess =ent fre= the Prof essional Exa=ination Service;
and, additionally, :he initiation of a new specialty certification progrs=
f or power reactor heat:h physicists . La any event, it was felt by :he
Icard : hat it would be necessary :o raise the exm=inatica and certifi-
cation plaque fees for new candidates, ef fective January 1, 1973, in
order that the progra= be self-supporting. It should be enphasized,
however, that e=picyers of :he 3 card and panel = embers centinue :: gra-
:uitously suppor the work of the A3H2 in the for= of secretar_21 services,
::avel expenses, anc their cwn ti=e.

A summ.'ry of the highlights of the 3 card ac:ivi:ies is 2:: ached for your
information.

Thank you for ycur cntinued support of A3H? activities.

2 .uncere'y yours,-
.

/,

, ,' :, r t-,- < a

Michael S. Terpilak
S ec re:a ry- Tr e as ur e r

., - t4
f) ", ' t

.
t 4

,
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S meARY CF A3HD 1978 3CA?J 'c'EET!T, AC~ IONS

1. Recertification

The 3 card approved a Continuing Certifica:ica ?rogra= and appoin:ed
a Continuing Educa:icn Panel :o ini:iate and inplenen: :he ecuca:Lonal
aspects of :he progran. Les Slaback is the presen: Chairperson and Jean
St. Sernain is 7 ice-Chairperson. Carlyle Roberts, as A3H2 Vice-Chairpersen,
coordinates the ac:ivi:ies of the ?anel wi:h :her aspec:s of :he Con:inuing
Certifica: ion ? cgras. Infor=a:icn and applica:icas were mailed :o all
Cer:ified Health Physicists in March 1973. A list of courses approvec by
the Continuing Education Panel, and a list of frequen:ly asked quescians
concerning the Program was also sailed o all Certified Health Physicists
in April 1973. At present :here are 16 to have been recer:ified :hrough

Dece==e 1935, and 2 Health Physicists who have been granted Eneritus
s ta:':s .

2. ?anel a: Examiners

Certification exxnications were conducted in July 1973, were graded,
and the results appr:ved a: the Scard =eeting in Rockville, Maryland on
Sep c ber 26, 1973. of the -6 candida:es who : ck :he en:1re exam,
Parts I and II,11 (307.) passed, 13 (237.) failed, and 13 (2S7.) will be
required :o :ake an oral examination, and 6 (137.) will be required to
re:ake -he part failed. This year's exas once again was designed Oc
allow specialty gr ups to deconstrate competence in their area of exper-
tise :o a grea:er exten :han in earlier years.

3. iiaisen wi:h the Hacional Regis:rv of Radiation ?rcrection Technologists

The second Na:icnal Registry of Radiation Fr :ec:ica Technol gis:s
exa=ination was given as scheduled on Neve=ber 3, 1977 There were da

app..can:s accepted, ci :.hich 36 ::ck the examina:ica a: 20 i:ca:1:ns,~

anc .. (ia?.) were success ful. The 3 card does nc: feel tha: :his higher-

: nan-expected percentage of success ful candida:es indicates :ha: the exa:
vas :co easy. Ra:her, i: is believed :ha: :he numerous : raining progrnns

:ne ax2= were a signifi-developed around the : untry in prepara:icn f::
cant fac: r.

Se NR2?T 3 card nee:ing was held :n Janua.f '.3 and _6 2: 3an Diego,

2: wnich :ine :he resul:s of :he exas were approved by :he 3 card. Thcs e
applicants who vere sc:epted, bu: did no: take ::e axic, are still eligib' a.
f:r the nex: :ne :: be given en Nove=ber , 1973.

Q> 4"j fh M,rp%p p -
,

'
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a. Treasurer's Recor

3.e Treasurer's Report indica:ed Octal asse:s o f 5 7,300.31 2s o f
Sep:e:ber 10, 1973. It is anticipa:ed tha: the increases in applica: ion
fees effective Januar/ 1, 1979 for Parts I and II of the 4.xamination will
provide suf ficien: funds to suppor: the exacination, includinz the new
Special:y Pr:gra for ?cwer Reac:or Heal:h Physicists.

~

5. Apolica: ion Fees

The Board has approved :he folicwing increases in the apolication and
certification plaque f ees for new candida:es . Effec:ive Janu$rr 1, 1979,
the certifica: ion fees will be as follows :

"

Certification Steo
_ Fee

Application to *:ake Part I of the 3 73
wri::en exacina:ica

Applica:icn to take Par II of 3 73
writ:en examination only

Application to take Par:s I and 3130
II of the writ:en examination

Charge for oral exa ina:1on 3 73
(if required)

Charge for certifica: ion plaque 3 23

c. Ad=inis t ra tive serfices

,
A eeting was held w1:h R. Burk :o arrange a serrice entrac- aith

ne 0*:, ice a: the Execu:1ve secretar/ of the Heal:h ?bysics Socia:y :o
su=e :he day-to-day ad=inis trative duties o f :he A=erican 3 card O f 3ea;;h

...ysics. ~he Execu:ive Secretarv wou'd provide :he foll wing 33.. 3.q37
ada.nis :ra:1>f e serrices :o :he .2=erican 3 card of Heal:h Physics: '

, -

det up and ac=inis:er :he A3HP checkingi.

ac: un: and Ocekkeeping sys :e=.

2. Cb:ain and ad=inister a bulk railing
pe:Ci: for fu:ure =ailings of :he A3H2.

, .

a. -3 rov:. .:e :u:ura prin:ing serfices for :he
A3HP.

? cvide, at inis:er and upda:e a c:=pu-.

:erized lis: af cer:ified u,ea;:h physicis:s
f o r us e by t he A3HF .

~; d
,

, _

y ' (jou i < r
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3. 3e: up and =aintain the A3E2 re: r:s and
files at sc=e fu:ure aa:e.

6. Service the A3HP =41'ing anc i n d e r=2 :1:n.

reques:t

'tr. Zurx submi::ed a cos estica:e f or :he 22.ve s arvices . The 3 card's
preposal is to con:ract wx:h ni On an annual basis for appr ximately 32,300.
This alla provide essential facili:ies and does no: ::ani: 2s :o :he E?S
Execu:ive Secretary for an extended peri;d.

7 Panel Accoin:=ents

A. Examina:icn Panel

Panel member replace =en:s were:

Retiring Rec lac em ent_

::eil A. Gaeta Jerrel R. Eve ra t:
.. l:er :. ..aegs: :a :anc4s J. .,2ughey. ,

11:hard R. Scwers Ro ber: M. . Ryan

Panel officer appoint =en:s were:

Jo el 0. Lubenau - Chairpe rs on
Roscoe :1. Hall 'lic e- Chairpe rs o n-

3. Continuin- Educa: ice Panel

*
1rane. =e=ber replacements were:

Retirinz Reolacemen:

R0ger J. Cloutier A. Jcan Ahlquis:
Jean St. Ger=ain Jean St. Car =ain

?2nel O f ficer appoin:=en:s were:

Lester A. 31aca < - Chairpersen.

Jean 3 . Ser=ain - 'lic e-Chairp e rs o n

3. A3H? Me=rer Reclace=ents

Retiring Replacement

3r/ce 1. esi:h ill. 2= R. Mendee

\ ", wc?:> ;
n-

-.j'>.:.
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In addi:icn, the following A3H? of ficers were electec:

Michael 3. Terpilak - Chairpe rs on
Carlyle J. Roberts 'ric e- Chairpe rs en-

David Myers Sec re ta ry-Treas ure r-

A: :his :i=e, the American Board of Health ?hysics would like to ex-
press i:s sincere thanks and gra:1:ude to ou: going Scard Member 3ryce L.
Rich for his inspiring leadership, guidance, dedica:1on and suppor: during
his :er: Of office. Thanks again, 3ryce, for a job well done'

). P:wer Rese:or HP Cartification Proeram

Enclosed in this newsle:ter package ia recent infor=ation := all Cer:1-
:iec Health Physicists f r = Chairperson 3ryce Rich, knerican 3 card of Heal:h
Physics, su=nari:ing the work af a subecm=ittee cecposed of Dave Myers and
Dick Bowers concerning special:y certifica:Lon as i: relates to :he power
reactar health pnysics area.

The Board has acw approved the es:ablishment of a ? wer Reac:or Heal:h
Physics Examina:ica Fanel with the following me=bers:

Richard R. Sowers Chairperson (NL'S Corp.)-

Will:a= D. Allen ' lice-Chairpersan (Pennsylvania-

_'0wer a Light Co.)

Examination ?anel Members :

Edward Scalsky - Jersey Cen:ral Power a Lich: Co.
Rarvey ?. Story Florida ?:wer s Light Co.-

Ra y=c nd G . Carroll Arkansas ?:wer & Light Ca.-

Norm L. Millis Jersey Central ?cwer & Ligh: Ca.-

Pe:er J. Knapp - huclear Regula: cry Cc= mission
John R. Mann Ari cna Publi: Se rvic e Co.-

The firs: :er:ificacica examina:ica for ?:wer Reac:or Heal:h Physics
s scheculed :o be ;rcen on July ), !?"9, 2: :ne lata Annual Mee:ing o f :he

Heal:n Physics 5ccie:y, which wi'l be held in Philadelphia, ?A.

':. ?tre ! - Eligib t ' it .- Recuirements. e

A: 13 'as: nee:ing ::e A2HP approved :he f:llowing :hange is i:.

. 3 . . .. 3.w....f.eed..s .) ,1... . . . < . < , , , < . .
.

..

~ dili U213 whJ have 300:e33f01'j00ple:Ed 2.n .

Bachelor of science er: grin :n seil:h P' sica

ina wac have a: 'e23: :ne fear :: .Or c:ica..

..& . . . e e r a

and be accepted :: take ?ar: * cf the Certifi-
cacica Exxninati:n.

1

I a i

y
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Af:er :horough deliberations over several years, :he A=erican Scard
of Heal:h Ph" sics has decided :o offer special:y certification in pcwer
reac::: health pnysics in addition :o the presen:.'y of fered ::cprehensive
hesi:n physics certification.

A summa ry of the Board's delibera:icns was presented in the April
1973 '!ewsletter :a cer:ified heal:h physicia:s. The responses fr:m cer:1-
fied heal:h physicists regarding :he proposal :o offer special:7 certifi-
:a:ian in power reac:or health physics were almos: exclusively favorable.
An updated snara ry of :he 3 Card's delibera:10 ns in this na::Gr is presented
in Secti n 't.

The Scard does not intend c offer special:y certifica:1:n in other
areas of heal:h physics a: present. The 3 card feels : hat specialty certi-
fication will only be : nsidered when :here is a genuine need in a given
special:7 area wnich cannot be adequately net by the present c omprehens iv e
health physics certification program. 1: is also :he 3 card's in:ent not
ta :ake any ac:ian in :he special:y certific2:ica area : hat would have an
adverse effec: On :he presen: canprehensive heal:h physics certifica:ica
program.

1: is :he 2 card's pcsition : hat :ceprehensive health physics certifi-
cation signifies pro fessional :=pe:ence in the areas in which an incivicual
:s enperienced; :hus, in the pcwer reac:c heal:h physi:s area and snr
possible future special:7 areas, an indivicusi vi:h :cmprehensive health
pavsics :er:if t:stien will auta=a:ically be eligible for the special:y
:er:ifica:icn if :he individual has :ne requisi:e experience.

.. ,c.. R , de- . C ,. 2. ., \.. ..d , u. . - , .a- .,.s.--....u-.d 2,CC,D.,c-.A . . . . .. - . s . .s - u._a...

.A. :nci/iduals M din; ~rorenensive ueal:n ?hisics Car:ificatuen

incividua's iciding ::cprecensive acal:h physi:s :er:i;;;a:ian.

are eligible f: :ertifica:icn in pcwer reac:cr heal:h pcfsics
::....

(1, :hev :sve spen: rac f :he las: s tc ears in as

posi:ica in wni:n -hey ~ere re s pons ib ;e for a:

, !, );
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less: a =ajor por ten of the he21:h physics
progrc= for an aper 2:ing power plant, and

(2) : hey are presently spending at least 5 0 *, a f

: heir Oi=e in power reac::: health physics.

In questionable cases, :he 3 card may ;ive the candidate an op:ica
of :2 king ?ar: II o f the special:- examination or :2 king an oral
exa=in2:icn to evaluate the candida:e's kncvledge o f pcwer reac:ar
health physics.

Applications for certifica:1cn in power reac:ar heal:h physics
will be reviewed by the American 3 cars of Heal:n Physics 2nd :he
Chairpersen of the Power Reac:cr Heal:h Physics Ex2=ina:ica
Panel. If :he requisite experience requirements are =et, cer:1-
fication in power reactor health physics will be issued.

Individuals who hold cc=prehensive health physics certif t:2: ion
and do not have :he requisi:e experience lis:ed above =ust ei:her:

(1) acquire :he requis1:e experience, or

(2) :ake Part ~! of the Power Reactor Certifi-
ca: ion xamina:icn.

3. Power Reac:or Examination ?snel

The ini:ial =e=bers of :he ? wer Reac:or Eca=inatica Panel, all
of wh:= hold comprehensive health physics certifica:Lon, and meet
the experience requirenen:s of Section II- A, will receive cert:-
fica:ica in pcwer reac:or health physics.

C. !ndi riduals "o: Molding C0=orehensive "ertift:2:icn

T. 4 4 ,/ . 2. 2 '6 a .o. s.0a.4.,4.. . . . > 14 ..., v =p r e..e s 4 .. e ,.e a .t . %..- W .. .s ..
w ,.-4 ..p n.,2. S _. e _. 4 .J e . . s ,. .. . . . . .. . .

..,.. paa.. ,2 .s r. an.a a o
. .... ...:< . . :-. o. .u.e ...se. xesn.,. ue..a.. 2 2.,.- _ . . _ . -

.
t... s . . .. m

na:ica. To be eligible for the examina:i:n, an app'ican: mus:.

have 2 : ache'.cr's degree in a physical science : in 2 biol;;;:21
science wi:h a =inor in a physical scienca. In exceptiona.' :23es,
anc 2: the ::scre: ice of :he Scard, an applican: =27 oe perci::ed
o substi:u:e experience for the academic degree. In acci:icn,

, .an apo. .,.22n: mus: have 2: ,eas: s,x vears af reso.cns,...:.e era:es-.

sional axperience in henl:5 .chysics. A: leas: :hree sars :f.

:his pr:fessi:nal experience shculd be in appliec radia:icn
p..r.,.,..<,,. . . . o . r< ..<.w.......3---.ea. :a < ., 4.es e2 4.- .a._..,.

.

-

2 s ., ., .3.,... .. .. . .. . ..3 ..

problems si=ilar :: these en cun:ered in nuclear pcwer 3:2:1: ns ,
. . .pre:aras.y in a nuc., ear power 3:2:icn. Acvancec educa:ica may :e

subs:1:uted for up :o :wo and One-half af :he re=sining :hree
"ea.s o#. a.xp e . ' e .. e '. 2 w .- - . .d a ... e v . .". . . ^ r..a .' 3c a- . ". .e 3 ". ". - >_. e . . . a .d. ._.
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All requiremen:3 for early admission :o Part I of the examination
will be :he same as :he requireneats f or :~nprehensive 5eal:h
physics certification. That is, :andida:ss wi:n i master's
degree in heal:h pnyst:s are i== e ci a : e l;; eligiole to tak ? ?ar: ,
cancidates wi:h a bacnelor's degree in heal:h physi:s mu : have
:ne year of applied experience, and 11. a:ne r :andidat es - 5:
have :uo years af applied experience.

e. c. 2 .ueu . C R c _e 1'. *_.- *.ca* . ~.u*..* e .J. LT'. A . '.O",-
r. . . c _ . ....

A. Par: I of the power reactor health physics exanina: ion wil. be
.dentical :o Par: I of :ne : rprenens:ve neal:h physics :erti-
fica ion examina:icn, waien ::nsists of f 0 ruiciple the::e
questions wnich cover fundamen als, radiation measuremen:3, and
operational heal:n physics. The time all wed f:r this p ::: of

the examination is three hcurs.

Par: I will be revised so i: will con:2in only ques: tens - di
are designed to :es: :he appitcant's knew'.e:ge af fundamun:al
health pnysics principles, practices, in :heorr, 2nd que.-ions

'

of general scope which a cer:ified heal:5 pnysicist, regar . ss
of specialty, saculd be expec ted :o answer.

.

3. Par: II of :he ex1=ina:ica will consist of two suoparts:

(1) Ten shor:-answer questi:ns. These nay be fi l l- in- t h e- b ia nk
or multiple choice, or may require a one- or two-sentence
answer. Candidates will be required to answer all :he
questions.

(2) Seven essay or problem :ype questions. The candidate will
be required :o answer any five.

!Lne allowed far this par: o f the exacina:ica is four hours.

4. , <,1 .. .. s,.a . h u, o,s.e. ,e1..,. ; e a . u, ou. .. s 4
. . _ .4 .,.a . 4 -- e., , .-. .. . . . . - ... .. .. . . .s ... . . . -. . .

ma:er:21 selec:ed frem he followin; areas:

Technical '4ministra:icn A ARA
2rofess-. ai lucgeren: Radioac ive :b:erial Can:::'.

Design Review Racwas t e ','.ana; ecen:
....a r. e . ,,.-. e. a . . . 4 . . .,,3. ., a n - : -. . .. : . .. >.

Pr:cedures Ins:ru=en: Iclec:ica, Ce 2-7
.-,.a...g, .....- 4..- . .a . .s .- . a . . . . < < . ..: , .-

-

. . .... .

...4 2 1-ga 2. + . . 4 a. > 2-.a..., a. 2,,
- . * . .. . :Ra ,s - ., a . 4. , .a- .-....a.... . -+.

.....2..3 . . . . . .2. .g,..C...;....v, .e 4 a . T. 3 , 2 .- .$ a p e o . . . . . . . ..- .

.2 ...a. 3

~ulces IP.d hini 5 ins"runen~5)
DeC-.....4....4...m.-.a . e . . . .. g, .,< ,

.Au

32.e...v.+.s..' ~Vm - 4 .. a. . ..:~.,e
. he.M 'a e d 4 .-e .s. a. 3 m . o. n.. d e. . .

.e-, . . . . . . . J ..

%
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Con xnina:Lon Contral 31cassay and Uptake Analysis
Air Sa:pling Inplan Do s e As s es scen:
?ro:ective Clothing and Equipmen: Environ =en:al
Respiratory Protec ica Off-si:e Dose Projection
Transportation Current ! pics

, ,s. , v ,. M . .. C R.7 . . , a.-

t. . u ssA

The grading cri:eria for the ?:ver Reactor Heal:h Physics Certifica:icn
Examination will be iden:ical :o the grading criteria for the ::=prehensive
examinatien.

A. Part I - Taken Alone

!a pass Far: I, the candidate must achieve a score f 2: leas:
67*. on the total exas and on the Fundamentals See:ian.

3. Parts I and II - Taken Taze:her

To pas s :he exac, :he candida:e must achieve a scare of a: less:
67*. on Part I, the Funda=entals Secticn of Par: I, and F2r: II.

C. _ Failure l'ocrading Cri:eria

Any grade less than 677. On either part will be considered :o be
a failure of : hat par:. To provide candidates wi:h an opportunity
to raise a failing grade :o a passing grade, :he 3 card will do the
following:

(1) Give candidates, who have scored at less: 57*, on
both Part I and Part II nd whose average grade
(? arts I and II given equal weight) is at leas:
60, :he option :o :ake an ::al examina: ion or re-
:ake :he par:(s) failed. (If a candida:e repeat-
edly fails ene af the par:s, :he op:icn may ':e
re=cved and the candidate requirec :: :ake an crs'
examina tion) .

'. I ) The 30ard considers any grade less : nan 5 7'. :o be
cel:w :he stancar:s far oral upgrading.

3. giai'abi'i:7 a f ? arf:rnance Inferra:icn. .

Candida:es may reques: : heir axaminati:n perf arrance inferna:1:n ::
ass:s: :ne: in preparing for re-examina:icn-

4*A
'' ' '[_;it) v
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E. Cral Examina tien s

In the oral examination for pcwer reactor heal:h physics certifi-
ca: ion :he candidate will appear before two examina:icn panels of
:hree re=bers each. The firs: panel will examine :he andidate
in heal:h physics :unda=entals for 20 minutes, and the second
panel will examine the candids:e in pcwer reactor health physics
for .0 minu:es. The special:7 panel will be cenprised of 2 card
members or power reac:or heal:S physics examina:icn panel = embers
who are certified in power reac:ct health physics.

To pass the oral exicina: ion, :he candida:e will need at '.eas t
:vo passing votes trcc the power reac::: heal:h physics exami-
na: ion panel and four passing votes from the combined panels.

F. '?p g rad in 2 Feuer Reactor Heil:h ?hysics Certification to Ccecre-
hensive Health Physics Certift:acion

An individual cartified in n.0wer reactor health physics can re-
ceive ccmprehensive heol:h phys t:s certification by success fully
passing ?ar: II af the comprehensive heal:h physics certift:2: ion
examina:icn.

7. 3ACKC20CQ

As discussed in Section I, the American 2 card of Heal:h Physic 3 has

decided to of fer special:y certifica: ion in power reac:or health physics.
she Board made :his decision for :he fellowing ressens :

A. Power reac:or heal:h physics represents 2 significan: number f
professionals. Pre s ent ly, :here ire abou: f0 radia:'en pr::ac-
:1:n =anagers (RFM) at power plan:s 2nd ab:ut 125 2dditional
heal:h physics pro f essionals :.-1:hin the u:ili:j indus tr7 In

adci:icn, significan: nu=be rs o f people in archi:ec:/ engineering
fir:s, c o ns ul:ing firms, and regula:Or'.r groups are invo'ted fuli
: ime in pcwer reac: r heal:5 physics.

. ..ecause he nu=ber o f nuc. ear power p, ants 4.3 axpected :: increases. . .

significantly, :he number of pro f essionals neeced in :nis area
wi'.1 also increase. ?au. :iener, in a study of fu:ure personnel
needs (Heal:h Physics locie:.- ::ewsle: er, March 1375 :, predi: 3
tha: 2'a hea':5 physics pr:f essi:nals will be needed in :he pc.e:.

reaC: 7 17e3 by .'fu, inc .,st. .:) of?O.
. - ,
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D. The importance of power reactors as a source of ;ccuparianal
radia an dose is evidenced by :he trend of increasing person-re=

per reac:ar. The need f r :: pe:ent people :: mini =ize exposure
frc= :nis scur:e is apparent.

E. The puoli has shown less than ::=plete :cnfidence in :ne radia-
:ica safety Of :he nuclear pcuer incustry. It is t=por: ant :ha:

per so ns :ea.ing with :he public be knowledgeable and be reco;-
nized refessionals in order :o gain :he confidence of the public.

?. The Nuclear Regulatory Cc= mission has indicated :ha t it has under
considera:ica a requirement f:r fer:her docu=en:a:ica of capabili:y

. f ar individuals who are desi;na:ed :: radia:ian protec:ian manager
(R?M) positions .

G. While the broad knculedge Lnplied by a ::=prehensive heal:h
physics certification is desirable, it is not recuired for ace-
quate functioning as a RFM in a nuclear power plant. The special-

ty certifica: ion will be of more obvious and direc: relevance.

M. An individual wi:h comprehensive health e ysics certificationh
does no: necessarily have the special qualifications and knowledge
required by a nuclear power plant RPM wi:hout receiving fur:her
training and experience. The special:y cer:ified HF will neces-
sarily have these prerequist:es.

I. Requiring that all RFMs hold c:=prehensive heal:h physics certi-
fication and also have training and experience in nuclear power
plan: health physics is unrealistic in 71ew of the curren: and
expec:ed near-ter: availabili:y of such persennel.

The 3 card realizes : hat offering special:y certifica icn pr2sen:s some

possible proble=s. In :he pas: i: decided agains: special:y certifi:::i:n
for various reascas, sc=e a f wnich are lis:ed as follows:

A. The special:7 certifica:icn being ::nsidered was in a fringe area
between hea'.:5 pnysics anc ::her :echni:21 special:ies 2n: ne
Scard fel: :ha: ::her creden:ia'.in; ;r:ups were be::er sui:ac ::

cancle :hese situations.

3. The re is grea: dif ficui:7 2nd ef fer: in preparing, ;;>ing, in;
grading differen: exznina:1:ns for rarious ;r:ups.

C. The Scard :s :cncerned abou: Idversel; affec:ing :he 7a;ue anc
meaning Of :ne presen: ::=prehensive heal-h physias cer:i:_:ati:n
,r.-.__s.a~.y

Shh,'53, O f f
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to v.m.: at the sight of health physicis:s having to and Oil Shde Consersion Processes. Quarterf y
ber he brt.n: of an at:ad: upon some f.::: of Progres s Report. October-Dec ember 19~6
nude _r s:fety? The rephes and exp!: cations are Chemistry Dep2r:m nt Colorado 5:ste Univer-
usuaM/ ri:h and detailed (with distortion : hey sity. Fort Cans. Co:cr:Jo.
often far:her fuel the opposi: ion's attack) :nd. Oe75 Occupat.oen! Safety c md Health Reporter,
rnor: of:en than not, are enaJe in nuc! car isels: ion. ITS.4.In39.
How much 5e::er it would be if the risbbenent Pol 775 Pett P.,1775. Chirut-/ccf Work. 5. 63
f ::en far connudear energy systems were, rela. London.
thcly s;e:&g. as well understood as for nue!e:r S:74 Schme!t: I.. Ho * man D. and Wynder E. L.
sys:e a nd at our fmgettips. A more evenhanded 1974. 7axic r.nd Tumori tenie Agents in Toba:;oi
evalu::on of the drawbacks of each energy alter. Smoie: Andytic.d Me: hods and afodes of Ori-
native would then permit the general public to gin", in: Trace Subst:nen L1 Enreiron se::tal
de:ide more top: ally than at present where nd Rec!!h-V!!I. (EJited by Hemphii! D. D.) p. 231.
how it wants to produce the energy th.a is its (ColumHa: Unisersi:y of Slissouri).
lifebteod. Sc60 Sexton R. J.1%0. "The Haz.:rds to Health

in the Hydrogenation of Coal". Arch. Environ.
R. B. G AWACE Hea!!It 1. 203.

J. H. THORNC ATE S:75 Slag 2 T. J., Serry D. L.Juchan M. J., er al..
W. W. P A R K Nsov 176 "E.Tec:s of Benzorhvones and TrieNoro-
A. R. H AWMCtNE propene Oxide on PolynucIcar Arornati

T. Vo.D;NH Hydrocarbon Metaboiism and initiation of Skin
Tumors", in: Polynuclear Aromatic Hydro-Heal:h and Safety Research D!:;ision
carbons: Chr.tistrv. ?.ferabo!iam. and Carcino-Oa 1:!dge Nc:ional Laborctory genesis. (Edited by Freudenthal R. f. and Jones

On' Ridge P. W.) Vol. I, p.127 (New York: Raven Press).
Tcrnessee 37330
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' fichaels U.fi76). The 1976 esti:nat:J U.S. examines the 5:ruen.re of employ ment, his:ori:21ty .

te:5nict.an popu!a:ian ranges from 1835 by Ziemer trends and projections of health phpics workers
(Zi 5) to 2500 by Baker (3277). in the atomic energy :ield.

'

Al: ough est!ier da:a are availab!e. changes in
sur.cy methodo!cgy con 5ned :he study to the liistorical Truds
ihl-1975 period. This period has seen consider. Table i summarizes the Bl_S survey resu!ts
aHe ch2nge in the atomic energy ne!d. Af:er more from 1963 :o 1975. Totd em;4oyment ; ew at an
th.n a decade of rapid gowth, the nuc!:ar power annud ra:e of 4 63 during this period. AJditional
indus:ry be;an to be plagued 'cy rising costs. 'irms were 2dded to the survey in 1973 and 1975;
p!:nned plant can::Marions and public concern for therefore employment ad:itions in these years
industrid safety. The future Of :he nuc!:u power can be partially attributed to a larger number of
indenry is uncertain and depends on the ou:: cme 5rms surveyed.
of the pronuc!sar-antinuclear ener;y decate. The historical : rend cf hed:5 physics profes.

Emphasis has shif:ed in the atomic energy Seid sional employment is somewhat surprising. These
from rescu:h and development tawards com- d.:s indicace an annual gowth rate in employment
mercialization of exis:ing te:hnologies. In 1963 of only !.S~s a year fcr the period 1963-1975. The
dmust 70% of all scientists and en; meets in the 1970 total of 674 hes th physics professionds is 13
fe!d were invo!ved in R & D; in 1975 this had workers lower than the 1969.*gure; the 1975 totd
fauen to 45c', (Su75). Employment in research. of 705 is 70 workers shy of the 1973 :igure.
oriented GCCO facilities dec!!ned, and pnvate Taele : deta:Is employmen.t trends for the

* em;!oyment exceeded GCCO employment f;r the GOCO and private se:: ors. This table reveals that
-

first time in 1973 is:e T2bie 2). all of the decline in HPP emp!oyment occurred in
Utilking these 3LS survey data, this piper the CCCO sector. Examinat:o2 of individual .irm

.
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sursey questienna;res indicates that c: - x; ment a:.J the health physics and induurial
employment redue:i:ns were the resu:t or metal safety segment emp!oy relatively lar;e numbers of
across the board" cutbacks in government GCCO hea:th ph> sics workers. These two ses:ments make

operat:ons expendi:ures. up less than 77, cf the 6e!d's total emp oyment
Prm e sector growth in hea|th physics werim while empioying 22 of all professionals and 277,

over this period has been strong. Ta' !e 2 res eals of all techni:ians. Other se;ments emp|oying far;ee

an annual growth rate for the 1963-1975 per:cd of numbers of heMth physics workers include ch:m-
9E~c f:r professionals and !55 for :e:hnicians. ical reprocessing of fuel, weapons and atomic
if these rates of growth were to continue, man- resear:h and deve!oprnent.
power requirements in the atomic energy 5e:d The R & D in atomic energy se;; ment em;Ioy-
would double every 3 yr for professionMs and ment de:!.ined from 23.245 workers in 1973 to
e.ery 4.5 yr for technicians. 21.993 in 1975, a 22G reduction Durin; this same

The IM3-1975 data Sao reveal a trend towards ; eriod. HPP emp;oyment in this segment
increasing use of technicians in the 5:!d. In 1963 decreased by 55"~o and :echnician employment
there were 22 :echnicians employed fer every 10 decreased by 36%. Over 35 % o' the 1975
hed:n physics professiortals;in 19'5 this ntio had emp!ayr: ent in :his segment was cemposed of
increased to 27 technicians per 10 profession.ds. GCCO workers. Virtually Cl of the dec!ine in HPP
Tbs trend is hkely the result of the de:lini 2 em;ioyment from 19"3 to 1975 is expla;ned by the
involvmen? n resear:5 in the Sc!d and increase in empio>rnent reductions in this industrial segn ent.
commer:ial application. In 1963. 44G cf a!I pro-
fessionals spent f0", or more of their time in Future Demand
a:omic energy-reia:ed research; in 1975 only 2SG The future of atomic ener3y especia!!y f:r
were involsed in research. eie::rie:ty production. is accertain. The data

examired show de:!ining employenent in :he
1975 Empioyment GCCO sector and changing demand for hedth

The 3ureau of Laber Statis tics :!as si5es physics workers. Mat ede:: wi!! these f aewrs
empoyment in the rtomic de!d into 21 indust:'11 have on fu:ure health physics worker em;!ay.
segments ranging from the weapons developrnent ment?
and productica segment to the biologi:a1 and The dem .nd fer workers in the GCCO see:or is
medi:d rese .r:h segment.* Tabie 3 de: ails th= a func: ion af real government expenditures for
19'S survey resuits by indus: rial se;: ment. GCCC f:.cihr/ opera::en t Hist:ricM: *. over SOG

Bo:h the rese:or operation 2nd main:enance of :he var:ation in GCCO employment i: explained
by the var: anon in reai ;overnmen: ex~enitures.~

*3LS d.usi5:s cr:loyment by the con:ept of - These ex;enditures were fairly :ons: ant durin; the
"pr! mary se; ment" That is. :otal atomic ener;y
emp!oyment of any one $rm is coun ed in the 'T*., e term " red " is used to indica:e that

sing segment that employs the most workers, expenditures are :catra;:ed for in!!at:on, i.e. in
C:haugn many r.ay be ins olved in other se;-aents. c:ns: ant cel;c.rs.
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NOTES 7!7

e a r i ,. t %J s: inhtion reduced the lesel of real atomic energy produc:s or a simple time treed of
o pe d :.res substantia:ly and employment grow th.
JuMeJ. Covernment estimates of projected nuclear

Gh e- the relationship between gosernment megawat: capacity have undergone considerabie
espe ditures for CCCO operation and GCCO revision. In 1972. 1.2 m@on MW were estimated
e- pu ment, fu:ure GCCO employment estima:es to be online in the y ear 2000. In 1974 this estimate
eeu.4 te ;enerated fr:n budge: projections. These was reduced to 1.09 milliun NW: in 1975 to 0.3
data are not avaif a' ie. The errati: his:oric mU' ion MW. and in Ir6 to 0.51 million MW. Thee

Nha..ar :f COCO employ ment precNdes a most recent estimate pt. ed the year 2000 capacity
sim; e estrapolation of past growth rates. Total rigure at 0.33 rnditun MW (Se77). Given the strong

'

GCCO employment has stabilized at ap. relationship between MW capacity and employ.
;ro sima:ely 100.000 workers, and ;isen that most ment, these revisions in future capacity consider.
fu:ure GCCO growth wdi ce in non.nuc! ear energy ably af ter projections of future employment.
a eas. a modest growth rate of IQ per anc.um was Proie:: ions of total atomic energy Se!d
t.t:a:ed for the projections. employ ment are summarized in Table 4. These

The demand for workers in the private sector is projections were gene sted by using the most
re!a:ed to the demand for the product they recent MW capacity projec:fons (Se77) and the
produce. This se::or has no sin;! measure of GOCO employment assumptions. Historically.
demaM suen as federal e.tpenditures but :ansists health physics workers havr comprised a fairly
of a hrge number of 6rms engaged in several stable share of :otal GOCO and private sec:ct-
d#ereat industr:21 seg-.ents. In the past, changes employment. Health physics worker requirements
in nudear megawatt electricity capacity explained are arrived at by assuming the relative 1975
over 97Q of the changes in private se::or employment shares of these werkers will remain
employ :ent." Using megawatt capac::y as an in- s:.;b!c over the projection period.
de of demand produced a better model than did Table 5 compares 1974 Pruite: Independence
the use cf total value of shipments of se!e::ed Ge74) usumptions of future MW capacity to

Schiesinger's estimates for the year 1935. The
Project Independence Sgures produce extremely

'The es:! mated regression eq2ation was: private high estimates of future demand for health physics
empio, ment = 34.?97 - 2.3 (MW capacity) R= workers, projecting a doucling of manpower
0 97.L. F = IW. requiremen:s in the 6efd approximately every 6 yr.
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713 NOTES

in ter~.s of future employment opportunit;es, the K276 Kathren R. L.1976. "Proice:ed Numbers
recent dou.nward p!;nned pt;nt revisicos in the of Heal:h Physic:s:s 1975 .000 . Hecuh Phys.
nuc'~ "os,er industry hsve been very costly to the 31. 4 9-

kee mysies ~ofession. MiT6 Ntich:cis 3. L.,1976. "Radir.t:on Protec:fon~ . .

" Wb demand owth in other employment reas Overview" Operatiogi Health Physics Pro-
is no: ensmined here. K:thren's paper provides credings of the mnta Mid> <ar Topical

some projections by sector (Ka76). K2:hren's pro- Symposium cf Heauh Priysics Society. D.nver.
, ,

jec:wns of professional requirem:nts for the fear Colorado, r,ebruuy 1976 pp. f-4
IMO are 1050 in ine academ: fefd. 650 in the Mo76 Moe!!:r D. E and lianen R. 1976,

rned::d de!d. If00 in government and 700 "not " Assessm e nt of Health Physics Manpower

ehewhere :!assided" These total to 3900 hes!ch Needs". Heauh Phys. al.1-11.
ahysics professionfs outside the BLS.derined Se77 Statement of Jarnes Schiesinger before
a:om:: energy Seid in 1990. House Comrnit:ee on Science 2nd Technology.

June 19, ,
Summary Su?5 " Survey of Employment in Nuclear or

During the 1963 to 1975 pericA atomic energy Nuc! ear-Related Energy A::ivities" 1975. Fcr
Meld employment has grown at a rate of 4.61 rnore infermation on this series. contact Norman
annuanv. compared to a rate of 1.m for the U.S. Seltz:r. Manpower Assessment sivision. U.S.
economy. The majority of this powth has been Department of Ener6;y.

,

con:entrated in the private se::or, while CCCO 2175 Ziem:r P. L.. 1975 " Health Physics
emp!ovment dec!ined from 1963 through 1971 Education and Traintag Needs for the Future .

.

Dats indicate that growth in the private sector P:per presented at the 103rd :nnual rnecting of
.

,

is s:rong!y correis:ed to pow th in nuclear the American Pubhc Hesi:h Association. Chi-
megr.vstt capacity. The recent revtsions in pro- caso. II!inois. November 1975.
je:::d genern: ion capacity have depressed
consider 20ly the powth in future heith physics
worker demand. Using the most recent esttrnstes
of fu:ure c:pacity, he21:5 physics prof:ssiona!

u,.am
. va m.s m .- riw'""'W"#""" 7-r e"wuirer nts in :he f eid are expe:ted to ; row 1: 2

rate e! 7.00 annufly and technician reqirements ,,,.. p.,,, ua : 7 . ,,,,,a , . c,,,, s now,
at a rate of 7.4G 2nnus!!y fer tne period 1975- : Mana P97 -i s~<< v
193L These results compare favorsbiy to other
published projections, which show a range in

owth rates of 5.2G to 7.0G for professionals and
bom is to 16G for technicians (Mo76; Mi?6; Simplid.d Shielding for D.agnma,c Lray Raomsi

Ka76; Fi?!). The Project Independence repert is
sornewhs: high. projecting rates of 11.3% for Hpp (R<criusd 25 Octueer 1977; accet<J 9 knuary
and 14.9% for HPT. All of these studies project 19~3)

fas:er gowth for technicians than for profes-
THE SHIELOING tabies m. Appendix C of NCE?

.

* Report No. 49 are unwieldy. This has r: suited
JOE G. S w En from converting d stances. shown in feet in NCRP

' fan-o <r Re:<crch Progr:ms Report No. 34 :o me::rs, instead of actually re-
.

,

0:A Rdn Anceiated Unic<rs::ics doing de ::bfes in even meters. The result:ng
p n y ;17 dist: ces showa in the ::btes :re 1.5. 2.1, 3.0. 4.2.

Oak .t:4 < T m essee 37330 6.1. U and 12.2. t Room ph for sN:! ding
design n: commonly re::ived from archite :s.

- References Archnects are not S ely, in the near futu e

3:~ Baker J. G. 19~7. "Lacor Marke: O v er- to switch to $e me:n: system. Decimal me:Me
s iew of Health Physics T::hnicians". Paper diatan::s ne 6er: fore cumbersome to the
delisered at me Columbia Basin Hes!!h Physics destgrer who must n ake nurnerons conversions
Se:iety Meeting. Richland. Washington. ' from one system :o another.
Cc:oter :9~'. ' W ures ! ad 2 :an ye:dy faca_ tate sb,eN

.:~4 Pederd Energy Administration. 1971 room desi;;n :n de iitgnos:ic energy ran;e. T':e
Pro 3e:: Independence Blueprint End Lacer 6gures were cb::ined by ;raphin;; data from de
Report (Washington. D.C.: USCPO.1974. :soies af Appe,da C in NCRP R: port No. 41
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A need reia:*d to the tritning of technicians

Zic cr is the cert.ficctivn of t heir c ampe:cnc e. Thi neet"' ~

s. *N-'' s0 - .. 4

F1s heen reco:nized f;r several varrs by many in the
<' "an,cuer Society and by the ?.nerican Ealrd of Health ?hys t:2.'c; * < ,

Jurin; : he past year er su * Save visited over half Thus many of us were pleased that the National Reg ts-
of .no 5 :1e; 's chapter s and in Pas: cases have spoden t ry of Radia t ion Protec t ion Technologists (NI2PT)
on 'Pa :cene af health physics edacation and training needs was recently establi hed. The Board of Dire:: ors

far :ne . ture. :o scme extent, the pr3jections nade on of the N?RPI =et for the first time in "ovember,

trainin7 needs have been hishi speculative be:ause they 1975, under the chairmanship of D. % Mars hall ( Ae ro-
requtre r a: cne make esticates of present and future man- jet :wclear C::pany). The NRRPT is currently working
power levels in heal h physics. Because of a laci ef on becoming in:crporated and on develap,ent of a

reliaole da:2, such proje::icas are enly educated guesses. national examination for use in evaluating radiation

The Oak Ridge Ass:ciated Universt:ies, Manpeuer Develop +ent protection technolcgists who wish to be a part et the

Divisien, provides s:=e usef ul inf ormation through the National Registry. On behalf of the Health "hysica
annea ; "2a diat ion Pro:ec tion Enrolleent and Degree Survey" Society, I extend best wishes to the SRRPT f or suc-
(previously conducted by the AEC). Plans are also underway cess.

by the Of fice of Manpower Oevelopment af MICSH to conduct
tanpc w e r s:usies which would include the Health Physics Health Physics Society 3aird of Dirertars 9esoluric,

area. The 5cciety hopes to provide input and cooperate in Relative to a Petitten Fv Naturai #ascurces De:ense
this str.y if possible. In the meantime, for what they are Cauncil to the N.d.C. to veduce Occupational 41dts-

own projections are succarized in the table below. :'an Exnosure Linicsworth, v

For those who are interested in details on how the final Ihe Health thysics Scciety Board of Directors
figures were obtained, I will provide a sucrary repcrt upon at its zeeting in Denver, Colorado on February ),
regaes: The figures, as given, do not include at:rition. 1976 reviewed a petician subnitted to the U.S.
Currently, health physica training progetms in colleges Nuclear ?.egulatory Comnission (SRC) frca the Natural
and universi:ites are providing (as of 1974) same 55 3.5, Resaarces Oefense Cauncil (KRDC) to reduce current
level and 205 advanced degrees in health physics per year. occupational radiation exposure limits. As a resul:

'Ot all ': these 260 persaas en:er the job carket (as many of :his review, the Board of Directors has adopted

as 309 ray cent!nue this ejacati:n), and af the remainder the following resolution and reco:cendaticn relating

who enter :he j05 market, not til gJ into the health to this petition:

physics area. Thus, some If C f o rmally trained heal:h Since 1929, independent international and

physicists may be entering the p-ofessica each year, where- national scientific committees have continually re-
as, the projections indicate a need fcr over 350 per year viewed scientific information on the exposure of

far tre nex: 5 years and over 430 per year for the decade individuals to ionizing radiatian and have reccc-

from 1981 :o 1990. A: least part of the difference between tended standards regarding such exposure. These
the nutbers being formally trained and the predicted needs ccmmittees are the International Commission on
will te p rovided by individuals t r sined t hrcu;h on-the-j ob Radiological Protection (ICRP) which is internatiens!

programs. There nay also be a dif f erence in what we iden- in scope and the Nat;onal Council on Radiation Pro-
tify as the numbers of heal: physicists required and what tection and Measure ents (NCEP) which is national in
the real job carket is. Eccccmi: and other factors may origin. These groups, which of:en pcol their tech-
cause explayers to attempt to operate with less than an nical resources and have in the past generally been

opticu= nu:ber of trained health physicts:s. in substantial agreement in their recommendations,

The ;ro;ected increases in the numbers cf heal h constitute bodies of the best technical experts

physics or radiaticn protection technicians suggest that available in the world or in this country relative

special =: f ort s =ust be directed : wari the undergraduate to exposure of individuals to radiatien. We rece,-
trainin; pro;rans. The need is net only for more such mend that the NRC continue to use the recor=enda: ten
progra s, but f or pr grtes that have a prac:1 cal or applied of the NCEP as the prime basia in the formulatian af
orientati:n. "Eand s-en" exp erienc a s in area m:ni:aring leaal standards on :Se exposure of individuals t:
and s a rl e y in g , instrurent cali rs:1cn and use, and other radia:icn.

apern:t;nal nealth physics experiences are tardatory f ar The NROC recently subst::ed a petition :a amend
:achnic;2n : raining pr:graas. If such : raining cannat be :urrent standards in LCC.72 ?ar: 2C.101 using as a

su: plied :v aur c:lleges an d unitersities alone, co:pera- techn; a; basis for the pe:ition a deca:ent would be
t re e P f ar:a wi:n industrial or governmen: f acilities :ay :enpletely ina p p ro c r ia: e. SCR? has already reviewed

be :ar_ed ::r. many of the poin:a raised in the Cechran and Tarolin

ETARY M ?2CJE:!!D 4GL!S ?Tf 5!C3 TFT.iER NE 05 paper and addressed then in its recently publiahed
Tr ' , - :- ur 1775 1937 lin0 NC2P Raper: No. a2 entitled "Reviaw af The Carrent
o;;iear ?:Ler Status of Radiation ? rote :icn Philoscphy". Not

Eeact:r H.?. (Prr) .13 274 794 anly haa the NC2? reviewed the basta of many ;; the

Rea::ct M.?. (Tech) 330 3:2 235: c onc lu s ion s friwn bv ene authors of the re;;rt- -he

7:el C c:le (?r:) 2] 75 1M N ?? c:=:ificalle c a u : i an :. . agains: frawing suen

ruel Cf_le (Tecn) 200 e:S 1375 conclusiens in ira publicatien. Therefare, y2
Cesernren- str'n;l renoncend inat :he 510C petition be entel.

..'.C. 1]] ::0 385 la s :1, , we raro rend that the NROC pettrion

3.' . 62 4C ?O and tne assortated .ccnran and Timplin de:u=en:, and

rederal .;;0 3C 21 any f,;ure documents :enttining tecnnical data pert -.: ar

State 2nd ic:al .d o 00 $10 nent :o the set ting a f radia:;;n sa f e:y orotec t.:n

Meai:al '15 1CCG .I'n .tandards le :c rea r ded t ' :he NC2' far review 2nd
Aca : ;_ co sisar2:ica relat:ve :c oresent r e::mme n :a t io n s .

Universi: .?. (?rs) :;0 200 3AJ In :n:s nanner, :he techni:ai bases f:r such 1:cu-

4. arsi: M.?. 'Tec,) 200 333 50 ents :2n 2 :arefull revieced and judged :n neir
Te;;ning il 55 00 reri: av :na best :echnical experta availa ble. And

ther ;;.C.C.' in *ne evant U a; suca r3:cria contain nev scientifi-
,

__: 'i20 :.1 data or neanin;;ul cen:lai.:ns, the NCPT wi.. beIn ;s rv a :ensult.)

TSTA13 - ;J .c2. 1K,.-. 2 ale to :anstler tham in for:hcoming re c atr e nda t ion s -
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e merican Board Of Ieahh Physics
s

ALTAL TJS I.E''*ER

April 1973

Dear Colleague:

The American Board of Health Physics has just co=pleted the 19th year of i:s
existence and thanks :o the response and support of active Cer:ified Heal:h
Physicists, the progras continues to be financial 1*f stable, active, and is
becc:ing more prestigicus with each year.

As indicated in previous annual letters, financial assistance through
voluntary subscriptions was ini:iated as a te=porary ceasure and was drcpped
last year in favor of the increased fee program. Eevever, deep appreciation
and gratitude are expressed to all these who have centributed. It was clear
evidence of the fac : hat the =ajority of the Cer:1fied Health Physicista
recognized 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 Oc restrict expenses to a bare
mini =um have been successful as evidenced by the fact that :he a=ount of ncney
reali:ed through the exa=1 nation fees has nearly met the expenses of the
progras during the past year. However, during. the last 3 card meeting, 1: was
recogni:ed there are sc=e increased expenses resul:ing frc the need to expand
the examination questions utilized in Part I, in addition to an increased fee
assesscent from :he Prof essional Examination Service. In any event, it was
felt by the Board that 1: would be necessary to raise the examination fees
for new candidates ef f ective January 1,1977, in order that the program be
self supporting. It shculd be e=phasi:ed, however, that e=ployees of the
Board and panel : embers centinue to graciously support the work of the A3EP
in the form of secretarial services and travel expenses.

A su==ary of the highlights of :he Board ac:ivi:ies is attached for 'ecur
infer:ation.

'

Thank you for your :entinued supper: of A3HF ac:ivi:1es.

Sincarely ycurs,

v

[f.N N-O
Michael 5. Te rpilak
Secrets:7-Treasurer
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Sun =arv of A3HP 197? 3 card Stee:in; Actions

1. Recertifica:icn

The Board approved a Continuing Certificatica Progra= and appoin:ed a
Ccntinuing Educa:icn Panel to initiate and i=ple=ent :he progra=. les
$12back is the present Chair:an and R. J. Junkins :s Vice-Chair an.
Carlyle Racerts, as A3EP Vice Chair an, coordinates :he ac:1vi:ies of the
Continuing Education Panel. Infor ation and applicati:ns were nailed to all
Certified Health Physicists in ."ar h 1973. Also enciesed is a lis: of ccurses
approved by .the Continuing Education Panel and a list of frequen:ly asked
questions concerning the program.

2. ?anel of Exa=iners

Certification examinations were cenducted in July 1977, werc graded, and
:he results approved a: the 3 card =eeting :n Chicago on Septe=ber 23, 1977.
Of the 52 candidates who :cok the entire exa=, Parts I and II: 13 (29*) passec,
22 (12*.) failed, and 13 (29*.) were given the option to either take an oral
exa=ina: ion or retake the part failed. This year's exa= cnce again was designed
:o allow specialty groups to de=cnstrate cc=petence in : heir area of expec:ation
to a greater extent ::an in previous years.

3. National Registrv a f Radiatien Protection Technologis ts

The second National Registry of Raciation Protection Technologists exani-
na ion was given as scheduled on Nove=ber 5, 1977. There were 64 applicants
appreved of which 56 took the exa=1 nation at 20 locations, and 41 (64~) were
successful. The 3 card does not feel that this higher-:han-expectec percen: age
of successful candidates indicates : hat the exa= was too easy. Rat he r , i: is

believed *:ha: the nu=erous training progra=s developed around the c:un:ry in
preparation for the exa= were a significant factor.

The NRRPT 3 card neeting was held on January 13 and 16 a: San iego at
w"'-" de the resul:s of the exa= were approved by :he 3oard. ~hese appli-
ca=:s wnich were approved but did no: :ake the exa= will s:1' ' :e eligible o
:ake the exa= next year. The nex NREPT exa= will be given on Nove=ber e, 1973.

Treasurer's Recor:4

The Treasurer's Report indicates total asse:s of 512,604.2- as of Cece=cer
31, 1377. !: is an:1cipated :ha: the presen: increases in appli:ation fees f::
?2r:s : and !! cf :he examina:icn will provide suf ficien: funds to suppor: ..e
examina:1:n without acdi:icnal voluntary subscriptice fr:: Cer-ified Heal:h
Phys :ists.
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3. Exa: Panel Officer Acocintrents and "erber Reclacements

Retiring Replacement

, t e e ., e - ,

cena.3 a :.a t u.e rn....:0tas A. s u . .

Rcland Jalber: Paul H. Ruther.

.. u , . ,. , .. . .,ase.senneth ,4. ....ac..an.ea A. ureenncuse
Ralph M. Themas Willian R. Casey

Panel Cfficer appcirc:ents were:

Richard R. Severs - Chairman
.cel C. lubenau t'ic e-Chair:an

5. A3HP "eccer Recla: 2 rents

Retirinz Replacement

Jack S. Krohner "athaniel A. Greenhouse

in addition, :he following A3HP officers were elec:ed:

3ryce *. Rich - Chairman
Carlyle J. Roberts - '.'ic e-Chairman

"ichael 5. Terpilak - Secretary-Treasurer

A: this time, the American 3 card of Health Physics veuld like :o express
its sincere thanks and gratitude to autgoing 3 card " ember Dr. Jack Krohner for
his inspiring leadership, guidance, duraticc, dedication and support furing his
tern of of fice. Thanks again, Jack, for a job well done!
~ Rea::or HP Certification ?rcera

Enclosed in this newslet:er package is a letter addressed to all Certified
Health Physicists frc= Chairman 3ryte Rich, American 3 card Of Heal:h Physics,
su==arizing :he verk of a subect:1::ee composed of Cave Myers anc Dick 3cwers
concerning special:y certifica:icn as it relates :: the ;cwer heal:h physics

The gues:icns bef:re the Scard and before each Certified Heal:h ?hysicis:area.
<.
.2 ...a., . g x <. .. , 1., .~ . u. e <. ,. .: - . ,2. a<, .

n, .. .. . s . , .<
. -.- - - 3. . . g e . . a . <. . ...a 3 . e . e . < . . , , , .. a . ae . g . a , .. ,... . , .. . . .. . . . . . . . .

should :ne A3HP proceed vi:h :evelopment of a specialty certifica:ian in the area
af pcwer rea::or heal:n phystes? ? lease give the 3 card the benefi: cf your iceas
and Opinions in order :c help the Scare fecide i:s prof essional :2spensibili:ies
in :his area. Since the 3 card plans :: discuss this imper:an: i:e= 2: i:3 June
reeting in "inneapclis, it is important :na: ? cur ideas and suggestions reach :ne
'ha:rran, A3HP , by eari:. June so :ha: : hey :an be organized bef:re the teetnng.

'
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Amerivan Board of Health Physics

Program of Continuing Certification and Education

FREQUENT QUESTIONS CONCERNING THE PRCGRAM

1. Q: Who approves my course at:endance?

A: The A3HP does this as part of the review of your application
for certification renewal. The CHP certifies his attendance
via this application procedure. However. :ne course itself

previously have been approved by the Ccatinutag Educationmust

Panel.

2. Q: What courses are eligible for continuing education credi ?

A: Courses presenting subject matter wnich is included in
a general way on A3HP examinations and on which :ne certifiestion
of diplomates is based may be considered for credi: towards
the continuing education pr7: ion of the certification renewal
program. Some credit may also be approved for :ourses
at nough only a portion of the material ts 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 " ins:ructional or tutorial" format.

3. Q: Why are the Heal:h Physics Society meetings being considered as
part of the continuing education program?

A: Certainly these technical meetings do not constitu:e educa:icn
in formal sense, although they are informative and hence
" educational" in a more general contex:. Essentially this

approval was a ::mpromise to assure that there vill be
adequate oppor: unity for all CHP's to mee: the continuing
education requirements during :he early years of the program.

Q: What aoout cener pro fessional see:ings. and curses not.

approvac'.e as par: of the :encinuing educa:ian program?

A: In :he in:erest af avoiding an unnecessarily elaborate
program :ne continut:.g education requirement is strue:ured
very simo'. . In other worda. :he continuing education

por:icn af :ne renewal program is not intended Oc enc:mpass
One mu; : u e a:. d ;. . .::erent ,, e d uc a :i c n a ,. ,, 3 :;v;:tes :nat. . .

. . . .

exis:. The activi:ies that are not approved for :redi: as part
of :he f:rmal : ntinuing educa:icn program snould be descr.bec
under the appropriate se:ti:n of One renewal appi;;2ti:n.

. , *
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5. Q: Why are seme basic courses given more credi: than sc=e
advanced healtn physics courses?

A: An absolute scale has not been established for :ourse values.
Many f actors go into establishing :he credit assigned to
a par:icular course inc luding content, instrue:or quality,
and course length. Also. an aspect : hat should not be ignored
is :he fac: that this program is in its formative stages.
Once an adequa:e data base is established it is expec:ed
that :hings will =esh better, although there will certainly
s:ill be disagreements on details. It should also be remembered
:na: continuing education is just a por: ion of the application
for certifica: ion renewal. Nu=cers (i.e.. credits) aside,
the application s:ill mus: be of an adequate overall quality.

5. Q: Mcw does the CE? know what portion of'a course is to be
reviewed for continuing education credit ?

A: If the applicant did not specifically indicate these portions
in his application, a conservative estimate ;s made based
on :he descriptive =aterial provided. If this appears
overly conservative (i.e.. result in a rating that is to
low) the application will be returned for = ore information.

7. Q: How does :he CE? distinguish between a basic course in
a suoject (e.g., internal dosi=etry) versus an advanced
course with :he sa=e :itle and general description ?

A: Sy re ference to supple =entary information provided by :he applicant.
If :his material is not present, the evaluation will be
based on those assu=otions which result in a lower rating
or the application will be re:urned for more in f o rma t io n.

3. Q: Wh a t if I don't have any de: ailed informa: ion on :he qualifi-
cations of the instruc: ors?

A: 'Jnle s s :he ins:ruc tor ( s ) have such an ex:ensive reputation
that ney are known by all members of :he panei, li::le
or no credit will ce allowed for : hat element of :he evalaation.
This does not prevent the course from being approved but
i: may Lower :ne nu=cer of credi:s assigned :o the course.

9. Q: Vhat if I don': agree wita :he nu=cer of credi:3 assigne'
for =y course?

A: iou may resubmi: :he sppi:02: ion w;:5 acre informati:n.
may vent ycur wrath on :he Chairtaa or a:ner members of
:he CE?. or may appeal :o :ne A3HP.

AC(n * *
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10. Q: Why does it take six weeks to process an application?

A: Consider the steps involved: ene-two weeks to process

for mailing to panel =ecoers, depending on the numoer being
received; two-three weeks for review by the panel me=cers,
depending on the sails, 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: Why did I not hear anything for three months ?

A: The Panel Chairman will attempt :o provide sc=e sort
of status letter if it appears that the review procedure
will extend beyond 8 weeks.

12. Q: Why do course approval applications have :o be su'mi::ed
within 90 days of the end of :he course?

A: To keep all the CEP me=bers from resigning in the last
half of 1981 because the =ajority of the CHP's are afflicted
with the " April 15" synd: cme.

13. Q: Lo I have to be a CHP to apply for a course to be assigned
continuing education credits?

A: No. Anycne may do so although it would normally be either
a CHP attending the course, sececne associated with putting
the course on, or a local chapter representative doing
it as a service for the CHP's.

14 Q: Will :he ASHP/CEP organize or put on courses?

A: Not at this time.

15. Q: Will there always be approved courses at annual =eetings?

*A : This basically depends on :he wishes of the program coc=ittee
of the HPS. The position of the A3HP is to do everything
po s s ib le :o have a program of :ontinuing educa: ion at :hese
meetings.

16. Q: How many continuing education credi:s say be earned by
attending the Annual HPS Meeting?

A: In a :ypi:al four year renewal period, if you a:: ended
2: least :nree full days of :ne meeting each year, you
could earn 3 X - or 12 credits, but only 3 wculd ce accepted

by :he 30ard. In addi: ion, assuming :ne Atlan:a meeting
:o be representa:ive of fu:urs meetings, you coula earn
as many as - CIC's at each one by a::end ng speci:2:2117
approved workshops and refresher c:urses. This woula ada
up to a X - or is more credits. The grand :stal. :herefore,
wcula be 3 plus 16 or :a CIC's, so you wculd not even need
:he 3 credits you received for :anfarence attendance.
A;so note :na: a separate reques: :o :he CIP for soproval
of :he ccnference attendance is not necessary. -g
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i; Q: can symposia
orgsnized by HPS Chapters qualify for 00"Ci3"i"4education credit?

A: Yes. as long ss they meet the requirements of the A3HP,
3cce of wnich were discussed in question .. Also. she
A3HP would like to encourage local programs as much as
possible.

13. Q: Can I get continuing education credi: for preparing and
giving a lecture on an advanced health physics : o p i ._ ,

-

A: No. Utis sort of activi:y should be reflected on the pro-
fessional sc ivi:ies portion of :he application. Howe ve r,
if this le::ure were part of an organized course which
was approved as a whole and you participated as a student
in :he rest of the course then you could take credit for
the whole course.

final note please recogni:e the liaitations of :he ContinuingAs 2

Education Panel in handling course approval applications for allthe CHP's. If 'four application is more than a few pages (5 at
most) please send eigh: (3) copies. Se concise and be sure the

is adequately described, especially as to thecourse
level of thecontent.
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Cc: t it t .a 6 e Ibi l' a i l e S p.>unon- /l.uca t son Da t e Asaigned Cl{C

//-I fica an a s nacu t ol l'ai t acu lo t en in A1: Annu i tieet lug , til's 6 .l u l 7/ 1

Atlanta, GA

//-l 1:nv a s onu.cu t a l lic hav i o r 6 Do s bue t r y Annu.nl Meeting, llPS 6 .l ul ll I

of Cail.on 14 At latit a, GA

//-l 1:ci en t Deve lopu cut s in time Application Annual Hectsug, llPS 6 lul 7/ 1

of Al.Al(A to lin lear fledic ine Atlanta, GA

//-4 1:nvi s onsuen t al tion i t or ing a t liac kgrounil Aninial Hect ing , llPS 1.lu t 7/ 1

liailla t t on f. eve l s 6 Statistical Tacat-Attanta, GA

suent ni lla t a

//-S Wonkahop on 1(cc e n t A.tvances in ticutron Annual Hec t ing , llPS 7 jul 1/ 1

Peasonnel tion it oi t ug Atlanta, GA

7 / - t> i<capitato y Piotection Annual Hecting, llPS H .lui /7 |

/. 4 l a n t a , CA

//-/ Si lin it a in !!calt h Physics Annual Hecting, llPS H .ju l 7/ I

Attanta, GA

/ /-8 Ilan ll ing P.i t l en t s Cont .nu f sia t eil wi t h Western occupational llcaltla 6 Oct 77 1

mapy
1:ad ioa t tve fla t e n t a l (Shoi t Course) Conference, l. i v e t ino s e , CA

p:-, m
.

* A //-9 I n - l'l ai c l' l l t e n Tent tog Won kshop lla t v a s il Sc hoo l o f Pulel ic itcal t h !!-16 Sep // 19

s~J 11ou t on , MA

( J //-10 tiew I Cl:P I nt e n na l I'm i t t e n ( As s lu.e t t y ll .S . thic l ea n llegula t or y Couani ss ion 29-30 Aug 77 5e .. ,

(long iouaLe) Washington, 11 . C. 20%$
r ;

w ,

( ' , - 1;
eM //-11 th w I Cl(P i nt ea nal 1:m i t t e r llos inie t t y ll .S . flue ! ca r 1(egulatory Conuulssionll Aug 7/ 2

[[ ( :.h .a a ioutne) Washingt ou , D.C. 10% $

* . ..,. . ~w -

/a n t amm
-

,- AAppioval as a e s t i i c a ...I Lo in livi.lual name 1 on applicat ion only.'

-- * * Co.a n se s appsoved thsough i Apsil 19/8. In some c .n s e s i nco.is i s t enc i e s are apparent in t he courses approve.1
to dat. Aa s lic paogsam .levelops these shou til lee ironed out.
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Ces a si irgt e the. I18le Sponsor /l.ocat lon li.it e A,siened CEC

//-12 Air Sauipling Hio Grande Chaptes 2/ Oct 7/ 1

A lisuq ue rq ue , NH

//-11 Iluinan llealth Hisk - Es t itua t e for Inhaled Rio Grand Chapter 2H Oct // 1

Alpha Lmitters l i ous Nuclear bluel Cycles Albuquerque, f4H

//-14 Development 6 Opesation of a Hadiation Nor t'la Carolina State llu t ve r a l t y 20-24 l'ch 78 10

Sa t et y P s ogs .na Depasament ut NucIcar Engincerind

A / / - l 's Medical llae ut Hadionuclides Baylor College of Medicine 2')-29 Ju l 77 8
Ilouston, TX

//-16 flo t i s sucal

//-l/ Short Couise in hasic Ilealth Physics 1.ouisiana State University 12-16 Dec77 12
Baton Houge, l.A 8-12 May 78

//-id Nucleas Heat. tor Sategy Ianni sian St ate liniversity Jain to Hay 78 28
Baton Rouge, l.A

//-l9 Dosimetty Inte comparison Study Oak Ridge National 1.ahe n a t ory 13-22 .hil 77 14
Oak Ridge, TN

3 //-20 Election I.ineas Accelerators in Amer. Assoc. in Physicists in 27-29 18 7

CD Radiation Therapy Hedicine - Univ of Col Hed Ctr
(2 -
%-.

t.
) Denver, CO

r.:2 n

/ /-- 21 'I b e l'h y s i c s of Clinical Nuclear Univ of 1(Y ( AAPH Sonauer School) 25-29 Jul 17 10
f '; Medicine

O~ ,

y ,
/ / -- 2 2 Uoikshop on Peinonnel Neutron Dosimetry ENDA 11-12 jul // 8,

C. Washiny'ou, D. C.
c; . 3

a

g // 2i Sysupo:.i um on Tiansportation Satety & Eaut Tennessee & Notth Canolina 10 Sep & I Oct 7/ 2

{
'

Accident Expesicuce Oak Ridge, TN

h . . .

AAppsoval is :estoicte.1 to in.li vidua l nained on applica t ion onl y.-
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_

//~24 Imcagency Case of Holiation Co 5necticut Cle a p t e r , llPS 14 Oct 77 5

1:a jus ies ( Sysupo s i uut ) New llaven, CT

a //-2') lle a t t le Pla y s i c a in Haitiation Oak Hi.lge Associateil thiivermi t ies 24-2t1 Jan 77 17

Ac c i. lent s Oak Hisige, 'I N

//-26 DVSHS llealtla Play s i c a Taaining/ Delaware Valley Society for Hadiation 1/17 - 5/23/71 25.
heirentier Courne Safety

Piilladelphia, PA

//-2/ National Waste Te n uai na l Storage North Carolina Chapter, llPS 11-12 Mar 77 2

Pe ug s aan Haleigh, NC

Si t i ng thie le a s Facilities

//-2t1 biological Effects of Hicsowaves Nortli Carolina Chapter, ilPS 20-21 May 77 4

H a l e i gli , NC

//-l') Safety in the Tsan=portation North Carolii.a Chapter, lips 30 Sep - I Oct 77 2

of Railioactive Hate:ials Haleigh, NC

//- 10 Pendlug

// il llca l t h 11ayai cu Certification thii ve rs i t y o f 1. owe l l 12-16 .lon /ti 25

Heview 1.uwell, HA
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/ merican Board Of Heahh Ph sics

April 1978

Oear Colleague:

Peri:di: ally over the years of its existence, the A=erican 3 card of Health
Physics has given serious censideration to providing :ertification in
specialty areas. In the past, :he 3 card has decided against specialty
certifica icn for varicus reasons:

a. The specialty cer:ifica:ica required was in an area which
was in the fringe area between health physics and other
technical specialties and :he 3 card felt that ccher creden-
tialing groups were better suited to handle special:1es
involved.

b. Dif ficulty in preparing, giving and grading differen:
examinations for different grcups.

c. Concern for deletericusly affecting the neaning of the
present 3 card Certification.

d. Cost.

For the past three neetings of the Scard, the need for again censidering
a specialty certification has ccee before the Board for cusideration.
The 3 card is giving sericus thcugh: to previding specialty certification
in arees wnere it sees a need for such credentials. The 3 card wculd like
to share with all existing Certified Heal:h Physicists the : hough:s it is
considering and to solici: ec==ents fr:= each of ycu to assis: the 3 card
in reaching a decision.

First, :he 3 card cus: keep in nind that the purpose of i:s exis ence is
to review :he creden:ials of persens verking in :ne area of heal:n physics,
and :c fer= ally ackncwledge these people une have achieved a level :f
abili 7 which is recognized by peers in the field as being a: a hign
professional level.

Second, the 3 card cust ac: take any ac:icn which wculd hate a fele:ericus
effect cn existing Certified Health Physicis:s.
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Oear Colleague Page 2

As health rhysics has natured as a scientific career, the discipline area
c:vered has widened and the a= cent and depth of asterial in the many sub-
areas of the professien has increased significantly. In cany ways, :ne
profession of health physics can be cc pared to the professions of
redicine and engineering. As the years have passed during the growth
of each of these professions, individual =e bers have tended to bec :e

ve rv exper: in narrower pcrtions of the Overall profession. This cccurs
because i: becc=es huranly i=pessible to keep up with all :he informa:icn
and develep=ents occurring in the overall profession. Certainly, we all
recognize that in the recent years of cur careers as heal:h physici,:s
nany develeprents in other areas of heal:h pnysics are occurring wt:ncut
our being kncwledgeable abcut any more :han '.he ga.neralities invo17ed.
The medical and engineering pecfessions have recognized :his proble: in
earlier years of : heir growth, and have cet the proble: by providing for
recogni:icn Of expertise in sub-categories of : heir professions. The
ques:1:n before the 3 card is "Is the health physics profession at a
si=1lar poin: in its growth?"

Even if special:7 cer:ifica:ica is decided upen, the 3 card plans to ::ncinue
to offer the present cer:ificacica tes: and progra=. The present certifi-
cation will continue to recognize the professional wi h bread, general
knowledge in many areas of health physics. The specialty certification will
be designed to rec:gnize a professicnal who has detailed kncwledge in fewer
areas of health physics but who has in-depth knowledge in a specified area.
:: is intended that any specialty certifica:1:n will require knowledge of
all basic health physics funda en:als. The 3 card would hcpe that if
specialty certification beceres available in a given area, that presently
certified health physicists who werk in that area would seek :he specialty
certifica:icn. Similarly, the 3 card hopes : hat as persons vita nly
specialty certification widon their areas of kncwledge, they will seek :he-
general certifi; tion indicating expertise in cary (bi t unspecified) areas.

3ecause of the sheer legistics, vclunteer effort anc arting
specialty certifications in any areas of health physi: a ..e time, the
Scard : ends := feel : hat if specialty certift:ation is Offumed, i: sneuld
be offered Only as a genuine need is recognized in a given area.

The pcuer rea:::: neal:5 physi:s area is :he area presently being given
considera,1:n far specialty :ertift:aticn. The 3 card feels :nere is a
poten::a' need f:: specialty cert fica:icn in pcwer reac::: heal:n phys;;s
because:

a. This 3 ec:al:7 Of heal:h ;hvsics represen:s a sig ifican:
..u::er :f indiv; als ac:upying pr:f essiensi posi:icns.
Presently, :here are abcu: 50 Racia:1:n ?r::ecti:n y.anagers
(A2PJ at pcwer plan:a - ' appr:x::a:ely 115 acdi:1:nal peccie
in pr: fess; nal he: ics ;csi:::ns w :hin :ne ::1.;:j
industry. In acdi::.. ere are 5;gn;ft:a -"-'ers ei
pecple in 3r:ni:ectural-engineer n; firns. : nsulting :;r:s

< - {b.))and regula::t gr ups who are inve'7ec full time in pcwer
' }'

.

reac::: heal:n physics.
{. < i i
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b. Since the nuc:er of nuclear power plan:s is expected :o increase
significantly. :he number of professionals needed in :his area
will aisc increase. Paul Cie=er in a s:udy of future persennel
needs (Health Physics Society Newslet:er, March 1976) p re dic:s
that 27' health physics professienals v:11 be needed in :he
power reacecr area by 1980, and 734 by 1990.

c. There are a lici:ad number of individuals having the special
qualifications required for :hese professional posi:icas. As
:he needs increase, it will becc=e =cre L pertant for pecple
to be able :c deconstrate : heir capabill:3 (or lack of it) in
this area.

d. The i=portance of power raacecrs as a source of radia:ica
exposure is evidenced by the trend of increasing nan-re: per
reac:cr. The need for cc=peten: peccie to help direct the
mininicaticn of exposure fro :his growing scurce is apparent,

e. The public has shcwn less than complete confidence in the
radiation safe:y of the nuclear power indus:ry. I: 1; i=portant
that persons dealing vi:h the public be knowledgeable and be (or
have access to) recogniced professionals : help gain the cen-
fidence cf :he public.

f. The Nuclear Regula: cry Cc==1ssion has indicated that it is
considering the question of requiring further dccuren a:1cn
of capability for filling Radiation Protec ica Manager (RPM)
posi:1cns.

g. While the comprehensive knowledge expec:ed of a present
Certified Health Physic 13t is desirable, it is not recuired
for adequate functioning as an RPM in a nuclear power plant.

h. A Certified Health Physicist does not necessarily have the
special quslifica:1cns and knowledge required by a nuclear
power plan RPM wi:hcut receiving fur:her : raining and
experience. (Thus, the state:en: cn "?re fessional Responsi-
. . ...< . < e s. c .a , e ,. . a s .aed =m e 3., . a. = w's .a ., a . n a y e C .< .aa ,s- . u. a . .,.e. .. .. . - . .a.a --

._ ... .

Certified Heal:h Physicist shall represen: himself as an
authority in :nly those areas in whicn he is considered exper;
by his peers.") .

i. Requiring all RFMs :c be certified under :he presen: 3 card
progra and also have : raining and experience in .iuclear pcwer
plan: heal:h phys.cs is unrealis:ic in view :f :he cu::en: snd
expected near-tern availabili:y of such perscrnel.

:f :he 3 card decides :: Offer special:y :ertifi:2:icn in the are: cf pcwer
reac:cr health physics, :ne 3 card envisions crea:ing a ?:ver Rea::c: fpecial:y
?anel Of 3xaminers :o : termine and evalcate :he creden::als of ;ctancial
:2ndidates. Heal:b physicists frc= power reac:crs are expec:ec :c be . ell
represen:ed on :his ?anel.
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Dear Colleague Page 4

The ques:icn before the 3 card, and before you, is : hat, taking all the infor-
na: ice presented in :his letter in 0 censidera:icn, should the Board proceed
wi:h devel:pnent of a specialty certification in the area of Power ?.eactor
Heal:h Physi:s? Please give the 3 card :he benefit of ycur ideas and cpinions
to help it decide its professional respcnsibill:1es in this area. Since the
3 card pl,ns discussion of :his inpor:an: 1:em a: its June 1978 nee:ing in
Minneapolis, it is i=pertant : hat your ideas and suggestions reach me by
early June so tha: : hey can be organized "$ fore the neeting.

Sincerely,

3
- -7 , -

sd OL($ ,* %) h$$
3ry e .ich
Chairman
American Board of Health Physics
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American Board Of Hea:.t:1 P:2vsics
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CONTINUING ECUCMiCN NNEL
Armed Forces Radiobiology Research Institute

National Naval Medical Center - Bldg. 42
Sethesda, Maryland 20014

Education Approved for Credit Towards

ABHP Certification Renewal

1. The attached list includes all 1978 and 1979 courses approved tnrougn
1 Februar/ 1979.

2. Tne list of 1977 courses is available upon request.

3. The list does not include the mid-year topical symposium in tne
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 tne same 8 continuing education credits
limitation. See the 1973 ASHP newsletters for additional details.

5. Assigned credits are based on the information provided by the
applicant. Because of differences in detail provided a direct camcarison
of credits assigned cannot be made since the credits assigned a
particular course may not reflect the absolute maxir:um achievable. This
also infers that an individual may be able to obtain more credit for a
particular course by submitting i more detailed aoplication 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 submissicn in order to avoid unnecessary
duplicate application:.

ps< #

G

LESTS A. SLABACK, Jr:
Ch airman
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CollRSES APPROVED liY Tile CONTitAllNG EDUCATION l'ANEL (,
( -

AA

Ce s t i f ic a t e th2. Title Sponser/ Location Date Assigned CEC

CC
ci

18-1 St.o r t Couise on Hadiation Protection Institute of Envirorunental and 1-12 May 78 3 4
Indus t rial llealth, Univ of Mich

Ann Arbor, HI

7 ti- 2 llealth Physics Cert i fication Course Georgia Institute of Technology 29 Hay-9 Jun 78 SR

Atlanta, CA J
rOZ

18 - ~1 Current Al. ARA / Al.AP Concept s in 11rookhaven National Laboratory 17 May 78 4 "[ ' ,
Haitiat ion Protect ion Upton, NY *:7 f(- ,>-

/ti-4 Planning to: Nuc l e a r Eaue rge nc i e s liarvard Sihool af Public licul t h 8-12 May 16 SR k
lio u t on, MA 77-

s .m. --

/ u ') Envi rmanent al Hadi at ion Surveillance llarvard School of Public Ilealth 5-9 Jun 78 SR pm
11o s t on, MA WO

Le
13-6 lia s ic Hadiation Protection liarvard School of Public llealth 3-7 Apr 78 3 *

lio s t on, MA 11-15 Sep 78 E-

18-7 Hecent Advances in llealth Physics Los Alauios Scientific 1. abo r a t ory 7 Apr 78 1

Ins t rinnent a t ion Lo s Al aino s , NH

18-8 Stuni t Course in lias ic Ilealth Physics 1.ouisiana State thiive r s i t y 11-15 Dec 78 i
Baton Rouge, LA

/8-9 Effluent & En .r i r o n une n t a l Radiation American Society for Testing & 9-14 Jul 7 ti 3
Su r vei l lanc e Haterials, Philadelphia, PA

78-10 Hadiation Safety for I nd us t ri a l U.S. Nuclea r Hegula tory Coiumi ssion 12-15-77,3-7-78 3
Hadiogaaphers Washington, D. C. 3-22-78, 4-4-78

4-6-78

* Approval iu s eut rict ed to individual umaed on application only.
^^ 'the above c redi t s a re based on the assumption of full participation in all aspects of the prograin as represented in

the applicat ion to the CEP/AllllP unless otherwise stated on the approval cert ificate. Any ottier type of participation
reip,i s eu separate applicalion to the CEP.

SR Satinfies cont imaisig educat ioni requi n cuneint s for certification renewal.
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CallRSES APPROVED BY Tile CONTIMillU EDUCATION PANEL. ,J-

**
Cer t i t ica t e No. Title Spon s o r/I.oc a t io n Data Assigned CEC

C
18-11 Suuuuc r School on Radiation Protec- llealth Physics Society 26-30 Jun 78 SR a

tion Dosimetry

78-12 Safety Controls in Reactor Operations Mensselaer Polytechnic Institute Annually Spring- gg g
Troy, NY Semester 78-79 dc%

ru, K }3

7 8 - l ~l Sigma Xi 1.ectuse Rensselaer Polytechnic Institute 4 Apr 78 I ['f3
Troy, NY l,

1
18-14 Railiological Engineering Renuselaer Polytechnic Institute Annually Fall 3 ?

Troy, NY Semester 77-78-79 u- ' )
gw

A 78 -15 Huclear Engineering Seminar Rensselaer Polytechnic Institute Yearly, Fall & 6 c. yy
Troy, NY Spring Semester wed

1917-78 (M
C.%

A78-16 Biomagnetic Effects Workshop Lawrence Berkeley I.ahoratory 6-7 Apr 78 4
Berkeley, CA

18-1/ Annual Conference Heeting National Conference of Radiation 19-23 Jun 77 3

Control Program Directors
I.ittle Rock, AR

/ 8 - 1 11 Syauposium of Short Courses in the Delaware Valley llealth Physics 12 May 78 4
Stats. of the Art of the llealth Society Chapter, et al
Physics Philadelphia, PA

* /8 -19 Seminar for Industrial Radiographers Region V, USNRC, Walnut Creek, CA 6 Apr 78 3
to Discuss Railiationi Safety & NRC
Reapa i reme n t s

18-20 Woikshop on TI.D East Tennessee Chapter, ilPS 27 Apr 78 2
Oak Ridge, TN

78-21 Pr iman y Hanagement of Radiation Radiation Hanagement Corp. 11 Apr 78 3
injury Philadelphia, PA

* Approval is rest r ict ed t o individual named on application only.



COURSES APPHOVED BY Tile CONTINUING EDUCATION PANEL

**
Certificate No. Title Sponsor /1.ocation Date AssiEned CEC a

')
18-22 On-l.ine Sample Analysis by Gaauna Continuing Education Courses 20-23 Jun 78 i c .j

Spectrometry at Annual llPS Heeting

Hinneapolis, HN
CO

78-23 Heview of ICHP 26-Hecommendations Continuing Education Courses 20-23 Jun 78 1 -

Cof the International Coannission on at Annual llPS Hecting

Couuaisuiun on Radiation Protection Minneapolis, MN

/8-24 Hailioactive Waiste Disposal Classi- Continuing Education Courses 20-23 Jun 78 I

fications at Annual llPS Hecting
Hinneapolis, HN

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

rials - A. Heview of Current at Annual llPS Heeting
Regulations Hinneapolis, MN

7 8- 2 t) Transportation of Radioactive Hate- Continuing Education Courses 20-23 Jun 78 1

rials - B. llazard Assessa:nts in at Annual llPS Heeting
U ban Envirotunents Hinneapolie, MN

73-21 Current Status of Personnel Dosimetry Continuing Education Courses 20-23 Jun 78 I
at Annual llPS Hecting
Hinneapolis, HN

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

7 8 - 2 ') Hailiation Shielding Course Portland Cencial Electric Co. 15-19 May 78 4
Portland, OH

/8-1n I.aue r/Mi c r owave llaza t ils Course llealth Physics Society, Northern 22 Mar 78 3
California, Livermore, CA

18-31 Personnel Honitoring Greater New York Chapter llPS 28 Mar 78 i
Columbia Univ., New York, NY

A Approval iu restricteil to i n.f i v i ilu a l named on application only.



. COURSES APPROVED liY Tile CONTINUING EDUCATION PANEL. .

Ar 7
Cestiiicate No. Title Sponsor /1.ocation Date Assigned CEC ga

78-12 Heal t h Physics 6 Radiation Nuclear Regulatory Commission /Dak 77-78 8
Protection Ridge Assoicated Universities C

Gak Ridge, TN N

LO
/d-il orientatiosi Course in Regulatory Nuclear Regulatory Connaission 77-78 3

Practices & Procedures Bethesda, HD

18-34 luspection Procedures NRC, Region III 77-78 2

18-35 Course in Medical Use of Radio- NRC, Daylor College of Hedicine 77-78 3
nucliales for State Regulatory The Hetliodist llospital
Pe r sonne l

78-36 Seminar on Calibration of NRC, Univ. of Texas System Cancer 77-78 3
Teletherupy Machines Center, llooston, TX

78-37 Course in Safety Aspects of NRC, l.ouisiana State University 77-78 1

Indusa rial Radiography

18-38 Cas 6 Oil Well I.ogging for State NRC, Schlumherger Well Services 77-78 1

Regulatoiy Personnel llouston, TX

A/8-39 Envir. Radiation - Sources and Greater New York Chapter, ilPS 16 May 78 i
Heasusement Techniques

78-40 *t h e leaching of Hedical Physics AAPH Sununer School Course for 78 23-29 Jul 7H 4
Univ of California, l.os Angeles, CA

A/8-4i PWR Fundamentals U.S.N.H.C. I7-21 Apr 78 4
Washington, DC

78-42 Conteicuce of Radiation Control NitC , BRil, State of Pa., etc. 1-4 Hay 78 4
-

Psogram Directors lla r ri sb u rg , PA

'/8-41 11WR Fu nd.une n t a l s U . S . N . it . C . 9-13 Jan 78 4
Washington, DC

* Approval is sustricted to individual named on application only.



COllHSES APPROVED 11Y 'e'llE CutlTINilING EDtlCATION PANEL. gd
: 7

Assigned CE0*"*Ce r t i t icai e No. TitIe Sponsor /I.ocation Date

18-44 Preparation Course for the AHllP Baltimore-Washington llealt h 11 Jan-17 Hay 77 6 0

'"., .(Certitication Examination Physica Society
L

478-45 Pseparation Course f or the AltitP lialtimore-Washington llealth 11 Jan-17 May 78 4
Certilication Examination Physics Society

/ ti -4 t> lunovations in Practical llealth North Carolina Chapter, IIPS 5 Hay 78 2
Physics 'lechnology & Hethods Haleigh, NC

* /8-4 / Appiications of He1iahility & Risk George Washington Univer.s.ty 10-14 Apr 78 4
Analysis wi t h Emphasis on thsclear Washington, DC
Power Plants

78-4t1 5th Inti Symposium on Packaging & Sandia Corp. 7-12 May 78 6
Tranup of Hadioactive Waute Albuquerque, NH

111-4 9 Env i rosuue n t a l Protection Criteria for EPA Waste Environmental Stanitards 3/30-4/1/78 I
Hadioact ive Wast e Washington, DC

78-50 HWH/PWH Hatwaste U.S. Nuclear Regulatory Conuaission 26-30 Jun 78 13
Washington, DC

711- 5 1 Not used

78-52 tiedical Management of Radiation Yankee Atomic Electric Co. & 13 Oct 78 4
Casualties Peter Bent lirigham Iluspital

Westborough, MA

18-5's lia s i c Itadiological Delense Officer liniversi ty of I.owell 19711-79 2
Consse 1. owe 11, HA

78-54 Fa l l Hec t ing thse lear Power Alabama Chapter of the lips 13-14 Oct 18 2
Huscle Shoals, Al.
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CollRSES APPROVED 11Y Tile CONTINUING EDUCATION PANEL. " " -

f
AA

Ce r t s t icat e N. s . Title Sponsor /l.ocation Date Assigneil CEC

78-55 1978 All Agreement St a t e Heet ing U.S. Nuclear Hegulatory Commission 3-5 Oct 78 3

Washington, DC

78-56 1(adia t ion Eme rgency Planning North Carolina Chapter,ilPS 13-14 Oct 78 1

Chape1 IliiI, NC

7 ti- 5 7 Nuclear Wau t e Hanagement East Tennessee & Atlanta Chapters 13-14 Oct 78 I
IIPS, Oak Ridge, TN

78-58 Waste Hanagement Contract >rs U.S. Nuclear Regulatory Commission 18-20 Sep 78 2

Washington, DC

^78-59 1(educed Dose Hauuuography Roswell Park Hemorial Institute 4-6 Oct 78 2

11u f f a t o , NY

78-60 lia s ic HORT Seminar DOE Sys. Saf. Dev. Ctr 12/8-15/77 3
Clearwater, FI, 10/16-20/78

78-61 A.tvanced Radiological Defense Staff College, Defense Civil 13-17 Har 78 5
Of ficer Preparedness Agency

llattle Creek, HI

* 121 - t,2 Nuclear Fuel Cycle Catholic University of America 5 Sep - 13 Dec 78 11
Washington, DC

Approval is restricted to indivilual named on application only.A
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COURSES APPROVED BY Tile CONTINUllK; EDUCATIOli PANEL. c-

AA
Ces ificatinn No. Title Sponsor / Location Date Assigned CEC

79-1 Spring Seininar AAPH Southern California Chapter AAPH 23-25 Apr 79 2

Loma Linda University llospital
I,oma Linda, CA

79-2 Not need

'79-3 Medical Oncology HEDI 604H Foundation for Advanced Education 2/5-5/25/79 2

in the Sciences, Inc., National
Institutes of Ilealth, 11e t h e sd a , HD

79-4 Hecent Developments in Applied llealth Physics Society 3-4 Feb 79 3
llealth Physics Richland, WA

79-5 Short Courue on Radiation The University of Michigan 1-12 May 78 3
Protectiot. Ann Arbor, HI

79-6 Hierowaves 1.ase r & Ul t raviole t Haus. Institute of Technology 1978-79 9
Biophysical 6 liiological Basic Cambridge, MA Presentations
App l ic a t ions & llamards in Medicine
and Industry

79-7 fonizing 6 Nonionizing Haitiation llealth Physics Society 2-6 Jul 79 10
in Heilicine Theory - Pract ice - Bethesda, MD
Prot ect ion (Susume r Presentation)

79-8 Application of Optical Ins t rume n- SPIE (BR!l So-sponsor) 25-27 Mar 79 In review
Lation in Medicine VII Be1Iingham, WA

79-9 Neutronu for Electron Hedical NBS, Ultli 9-10 Apr 79 In review
Accelerators

Approval is neutricle.1 to individual named on application only.A



e

4*

[[ d
,

*
! It
s v.>

h
S
N

y
e

0 $
8 i

S
- . - 3- -----

,,

, , . . - . . - . _' y
S
p . J. _ ;Y__

*

t,,
,\-.

-
v
%
f

-

$v

) . . .. . . !<

' " ' ~

-

i , ,

s
1
s 8

8
$
e
Uj 3

h $
3 3
$ $
1 8
3 2
2 f*
8 t
% 8

h
a 2*

$
i
!!:

$
lia e

?wmmemrme=-wm?

'
i

f r -

0 b s ih_

J



- ,

.

.

AMERICAN BOARD OF HEALTH PHYSICS
HISTORY

$hcr'!y a:*er 'Is Or" aft:a ;Cn. t.*e :*es.tN Phys.cs Sc0:e v
estat:isrec a COTm: *ee !c s:scy :Ne need '*r CeO9 a-
0:n Of " earth *y:;C.sts and !c 09VelC ::ars '*r Os'*fi-
:st:en .f *Nis 10:earec *c 09 Oes.ra:!e. After an .niens:'ve
s:ucy, ne C mm:t ee re mmeacea Pat an An eacan
3: arc Cf Heal!n Physics 08 esta:LsFec *: * eve'C 5:an:-
at:s anc OrbCecures. !3 exar"tre ca*c:C3:es. anc *: sSte
wrcen ;;rcof Of ce''t:ficaten != ircavicua:s wne a'.e sat;s-

Sec me recwrements esta:Usned cy t.9e Scard. Se Scarc
cf Oirec::rs Of :ne S:c:ety cac::ed mat these rec:mmen-
catens nac mert arc aate nted a temocra''y Amercan
Scarc Of Heaith *ysics On Never:er 3.1953.

Be tem:Orary ASHP : eve:ccec 3 set : mient urn
recwrements ' r sr-fcation af*er careduny rev'ewtrg ?e
;:r fessional Oackg curc f 100 se:ectec n :vecua:s e-
::eved to ce e:resentative Of ?:se ec:gm e as ::9-
i.eteat *ea:tn :nysicists. N:se mmmum ecu,rer er's

were stem?t'ec != " e emeersn:o Of ?e Scc.e v f r
::mmeat. At Fe Scc:ety s Annuai Meetng .n Lee *153,
the ~'acer was : scussec 'n an Oaan mettrg arc " ere
was general su: cr! fer **e ::an. Se 3: arc Of Dire :: s

cf Te 5cc:ety 'Or- a:ly esta:tisrac re Ar encan 3:ard :f
Wesitn Physics :v a :revirg a.a a.~ercment *o ?e 3,-
Laws Of :ne Sce:ety :n 00:::er 29.1953.

Pe A8HP uas nc:r::ratec -a me State Of New e r<v

cn Cecem er ? '960. P evis:en was sce ':r :r;aru:a-
ters :eer man re "es.tn F*ys:cs Scc:e v :: :e e:re-

sectec :n ?e Scard.

Se 3: arc as seven mer ers. Tve are s:Orscrec :v
?e wea:!n :*vsics Sce:ety. :ne :y me Arreccan Asse :-
aden Of :"vs. :s:s n Vec:c: e. arc Ore :v Te ar er:an
E:nc Hea.tN Assoc:aten. 31:n er :er ser<es a 5 . ear
er-

An 3. tar"!na**:.9 Canel *:rs strg Of Ce!*.fec ~ea t''
*yszc:s:s 1:::intec 5 ?e Scarc =recares. acm'a'sters

1-0 graces me ur: er :em'' ar:n exam:nat::n ;rcer e

;U.ca"es arc a:Or va! Of me 3: arc.
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PURPOSES OF THE BOARD anc ef!eC me m; nest s:arcares :f :r::ess;: cat et :s
anc ir:egnty.

'* Tst: 73 e:evate tne 3:arcar s anO 1: Var:"5 !?e Or:-
pe vertfec **ealtn P, ys:C:st srt:1 e:resea: *P3e fa

,ess4Cn Of "e3!tn ONys.C3 OV en::grigin**s
33 an luTerT/ : Fry .o !" Se areas .n un;CN *e $ rs :-$!uOy led ir" r:ving .t3 :Tae C3.
erec ex:ec ::v ,s :eers.

Se: nc: To encecra;e and ns:st On ?", ignest starc-

3r s :* Or: fess:Cral et".Cr ar .rtegn:y n e
:ractre :t nea;m ;:nys .s. GENERAL REQUIREMENTS

StrO: 73 *etar9re OS G;r"Ce:07Ce f 5:ee:aa$ S n
*ea@ :rVS;CS and !C 1r*3nge. ~0ntrol. 3ac eCaremen!3 f:r Car.O:a:es f:r :er" :3;*n are is
::POuC We AgatCn3 a*d ex1r*!natCr3 *3 *est 'O Yks:
76 0'.aa f:: ''lC n 3 Of cuniarf 3"O;;a:03 -:r 3, ACA;gygg, 7 9 4;;;;;33g 7;3g . ave 1 33 ~e':r 3CertfiC3*e5 to te ssueC Oy Se 3Carc. Cegree n a Onysi 313 ;ence Of "! 1 cic C; sf i :-

F0urm: 70 ;rar:t inc $5te Oertf cates .n :Ne ''etc f ence Niin a minCr n :nys. cal 3C:erce. ;n exce:: 0 31
"ea:In *nysiC3 :Q VCau"!a"/ 1 :hCan!S InO to 033e5. Cersons Nno " ave emC*str3tec 3:3:La:9
""Sirtain a 'eg.stry Of CCicers Of $UCn 03' tis tr:CmeC;8 Of "ead nys;C3 Out Ano are 2ehC; eat n
03:e3. Tese IC3:er*1: 'eCuirer"en!5 Tay, it Te ;$CretOn f

me 3 Card, :e :erm: ec to su:s:au:e ex:ener:e 'er
1:3Cemic TecuireraentS.

MEANING OF CERTIFICATION 2. E'(PE.NENCE. An 10:i: Cant ust aave at 'els six
f ears Of '*3 (full-tr"S eCO: Valent) OTCfes3iCnal ex e-

De *er*if!Cate "0! Cat 68 ?a! 43 hC der "a8 : r"Oleted P:ence in "ealta Nysi:3. At east **ree , ears :f **e
car'ain rect;remer:!S Cf S*udy aad ;r:fessieral ex en- ex enence mus! * ave :een .-n 200;ied 'aciat:n Or3-

dnCo. WnlCn Te 3 Card con $1Cers 3 : Nst*ute an Ice. :9C000 NCrK. ACO tCO:1 eOu:31::n may 08 s. stau:ed
Quate f Und2tCn n ".ea:!n :nySICS ar!d *as Cassed 13 f:r uD :31 "*ax!""um f Ch jears :t ex er:e :e 13a

examtratCn designed :0 test his C .T:etence in :nis '!e d. 'C:!Cws:

t sn0Utd ::e rec ;nized **at **e certf'C3te 1* arced y Y.are esuom.m
rye. .e sevey .of s.t,ue.r. .cw.3'ne 3 Card .S rCt a 1:ense a c, inerefere. :ceS nCt ::nfer rwt 'ae

,e r

1 agal ;uah'i:stCn :: Oractee Peae :nys:Cs. -uereraweiatec .o e P 1 ,vs.

Generawe:a:ec to ' P 2 Or MS t-

Generawmatec to P :"O 2
PROFESSIONAL. RESPONSIBILmES
OF CERTIFIED HEALTH PHYSICISTS

. Heae : > sics 1 1

seam aws::s 2 :r vS r. 2
sea = ; ys.Cs 790 :r Sco Iw

:n acntevir'g er:;f!C3CCn. **e Cartfed -ead Mys;C.st
ree:gnt;e3 and issumes res* nsi Idt:65 Oue :"e Or:fes, n 10:! Cart ""Sy .*Ct 731m cr: fess;;ral excerer:3

3.:n f "' eat 0"|) si 3. I 1 anced tegMe 1*O NM MeTCe T Te
Same :erCd. FCr exa"* :6. * In 100:!C3rt 1"er3

n Orcer to ma:rta.n ms :ecnrical ::m:eter:e. ?e mgnt ser:C1 'er 4 , ears esu.tr; n in VS :eg ee
Certf'ec rea.tn Mysi::st cas 1 ::m-ttmert :c ema.n anc Ounr; ?e sar e :erC e s e ::: sed as 1
1:tve n me .e:d :f eal n :nys:Cs arc IC:uamtec = m ele :m,s. :st. e may rair9 ':ur velr3 :r:ress.:ral
me sc er:20, :eCrrical arc 'equ:a:Ory : eve!C:raerts n ex:ene-0s. :tt av :t ::a:m in IC . teras . ear :f
as "e c. excenen:e 'cr s VS.

'n :rcer :: ;;rC' ?e : :tessacral riegn:v f ea.tn 3. :cCFE35;CNAL Ea n 1 :n:3r! .st :e er;1ge: *

:rvs:cs m:: ec ? ws :er:mCat:n. .s vat:rs .v':n Te :r:ressienal :ract:s :f ea.:a :rss; s 1 suel:ar-
:cers, nC:u .ng ::erts. :: Leagues. ;:verrraertal ager.- ta) ::r*.:n :f :s .?e. :ete'e Ce s:a:eme :3 1re e-
:.es.10 me ;ererai :ue..: sna;l 1:aavs :e :asec .; n :L; rec * em ?e 1 :r:ar:1 su:eres r f 1::-::ra:e
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3rd 'r m at ' east two Ter 'rc:V8duafs who are Orc. Otec i ward :er!. fica 0CN. ACONeanis uno sL;cassfuJy
'ess;Cnally :uanfed to eva:uate me ICClica."t's !?nt/ ::frC:ete t*!s s'e3 en Te examinat:n OT:Cecure hul Oe
in hes.:n :nys;cs. It s ec:mmercec a:ct net e- recurec :o : axe :nry Part :I :f me ur ten exam aten
Wrec) !Nat !! east Ore referea0s te a "e3:th ;nysi- Cen they a*er 10 !y Mr regwar Oe** 'iC3tCn.-

c.st alreacy certf*ec Oy me A2HP.

4. WPirrEN AE?cRT. ne scare. eer examinat:n et APPUCATION AND FEE
Te 10 li:3!!cn 'Or :er*fiC3 don. *ay 'ecuest re*:rts
"Jn r3C:at.cn ;rctect:n eva;uaters mace :erscra:|y ACCl.c3 ton 'Cr examinaten mus! 09 * ace On ;9e Ore-
Oy Of Jncer tFe su:ervision Of Te IC hcart. E3CN sCT::ec 'Orm unrCD .s avaJiame f'Om me CPa:rman. Acc.e-
10 MC3r't "*ust te 3030te :f ""3x:r g 1 Satisfa:*0r/ CatCns snCad s '!iec witn ?e CNajr*an 11 e3st tNO
eva uar:en :n several .cs adators :r :cera::ces in- mentes tel:re :ne ca:e :f Te examinaten. Cer9ficaten
verving ::ssiete aciaten hazar:s :f urien Sese 'ees are as fo: lows:
's*ed OetCw are exar"$es:

Cerufication steo Fee
1. AaO|cgraC*'c :rstadatcrM- r'cusmal mec cal

ACOllCatCn !Q * axe Part i Of3. rueresc :rc nstadatCn
~ wntten examinat:en 250:. s. er3 v nsta !anen

O. Aa?cr:ue: ice 'accratery AC Leaten f:r Requar Exam:raten
9. A,r anc wa:er sa*:arg arc emercrmental survey !3 taxe Par 31 Arc il cf me
f. Nue: ear tel crecessing c| ant wntien examica:On :0ge?ea 3t00
g. Nu:: ear eact:r

AC dcaten to taxe P2;t fl :f
i Va!cr ee:ntaratnaticn Oceraten wntien examnaten :nly $53Aarte:e 10:e' erat:r'

Charge fcr certficanen piacce 315
5. EXAM'NATCN Nn' ten examinations *W s marca-

tery: Or31 exa*inat::Es will :e at ?e ciscretten :f ?e Pe-examinaten fees f00cwing failure cf Te exam are Te
Scarc. 7e wnt'en era *irsten "as two :ar's. 32rt I same as ?e engrras 3::Heatico *H trecwe 1 m

ce:ennrres ccm:sterce Of Te a:cticant in 'undame% '""*"'#
!al as:ec's :f asa.tn :aysics tac Dart !! deter *rres
ms ::meetea:e .n : race:ai hes:tn :nysics :?cs. r e EXAMINATIONS
examtr'at1Cn *Ust te !3 Fen mit"In *wo years Of "Ot;6-
Cat'Cn :f e'igti4ty, Or 3 riew 10DiiCatCM '"Usi :e Exar":catCEs are usuady ;aen Orce 3 fear-at *e
sa:m**ed tme Of Se Annual Veetng Of "*e r ea.tn :"ys;cs 3:c.er/.

~ hey are reic at me ccaten Of :re 3ce;e y 3 mee9rg at:c
at Ot!.er se!ected c 3nces urere ***e :er"2".0 war arts.

EARLY ADMISSION serm:s are ec rec :r entr/ o me examraten
TO WRITTEN EXAMINATION ::cm. No eferen e ma:enas may :s :::ugnt n:: -e

:Om.

AC:hC3nts 1re Oer*'!*ec != '3ne D r! l *f ?e wr!**eni

examrat:n f : ey ave 'u:r:'ed me ic3:em c ecure- RE EXAMINATIONS
*ents 'Cr t*'s MS Cegree a AadiatCn Sater/ Or rave 'no
fears :f Ore *essi ral er erence at ?e tme f Te exar"t- A af*cicate 4"O 'al!s ms "rSt exa*laa:: n ma'/ :s
"atC*L AC UCar*s *"i s! *eet lif Te 'eCuiremea's 'istac n acr*'!*ed !C 1 SeCOPC eX3*ir'at::n II'er :re / ear. a 023
''8 Orecectng seC00n Oe'ere Oeir; 3C*'Oec *: Ottt '!. ::Cate en: 'aus ?O 10: ear 'Or 'e-!xa'"arlt:n N: r." *No

De Our:Cse Of ear *y 1 "*:ssrcn :: 31rt ! Of ?e evarar-
"at:n s F#CJcid: M 'O IdOW *Ne 'eCeat ;t30uate in A er 1 seCOFO 'Mrs.1 *ew 1 *hC3!.C* "ust e t ec.
::::C'*u" t*/ != 2e ":rst*1:e ms 0 r" eterce n Te '' rc3 e 3* ;Cate "ust 1.SC Se t" ! evde**3 :* s~ OS 3rtat
*er!3;s Of ' elan :"9 sics 11 t'e ":e;'an."g Of ''s 03reer. 10:3 21 S!ucy 00 W 8 7 ~3y '179 9 M N I T Tr
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FINAL ACTION OF THE BOARD

5'e "nal 3ctOn Of !"e 3 ar: 3 :asec :n is eva:La!!Cn
Of *: e 10 acant 3 ::tal Or0 fess:Onal 'eC re. t e. "'s :Tain.

'rq Ec eX ererce. ?"e 3Cn.evements e =as 0 !3;nec .n
healtn :nys:Cs 3nc * elated 8: ercs. !ne matunty cf Nis ;ygg-
r"ent. anc tre eth:can rature Cf Nts Orc?ess;cral : ncuC!
as cc:Cated y als 33sc :a*es 1Sc Oeers. 3rc Of+en Te
resuas Of Tal nterviews as 4e,133 Se ur:**en exar*!ra-
IICns. Ar"/:re meeung !Pe ecuCa!1cn aric ex eneac3 *e-
Culr9"erts ar.c 4"o .3 Or3CtC:ng 'ealtn :nystCs .n 3
::PCetert inc e:nical manrer .s Str:rg:y urgec !: ac !y
to tre 3 arc ' r 3cTissicn IQ **e wr"eq exar"f rat 10 n.
A:th u;n satsfaC*:r/ erfOrmance 0.n **e NO:*en evaF9Fa-
ren s a secessarv tur et a su*'!:: eat recu:rement. :er-
sens wro are a:m: *ec to anc wac :er:rm .seil :n me
evaninaten usua:!y receive eraf:caten :y Te Scarc.

REVOCATION OF CERTIFICATE

Cer* f! cates av te revc<ec 'er a: tens :: $cereo o,

the 3 car to :s .n vtolat:en Of Te statemr . "P':tess:crat
Pes:: ens:tiiites Of Cer*:fiec Hea:In P9 se:sts." any cer.
son 'Or ancm such acen is :Ortemc:atec sea.1 nase :re
ngnt Of a::earance :sfere Te 3: arc.

CHANGE IN REQUIREMENT

Carrert rect:rerrents. Orecedures. arc 'ees :f Te
Amercan 30ard Of Pea!*h DS;cs are des:nted 'n ?fs
trecnure. Pese are sue;ect to :narge with Ut n tes;
newever. Oranges will te Out!isred tefere Se:r eMe tve
cate wherever Oractcal No Oranges wn!! te retreae:ve. }

CORRESPONDENCE

MI :Orres:cndecce to te Arnencan Scarc Of "ea!!M
Physica secu!d :s sent to:

'd.ichael S. Te rpilak, Cuir an
A::erican 3 card of ?.ealth Physics
HFJ, ?HS , FDA, 3RH (2.FX-+ 60 )
12720 Twinbrook ?arkway
?ockville, Marf and 20857l
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-Centtled Health Physic:st"a a professional
ttt!e. It is a recognition of professional com-
petence conferred by the Amencan Board of
Hea!tn Physics, an organization founded in
1960 to establish standards of education.
exper:ence and competence in the practice or
health pnysics. The cert:ricate indicates tnat its
hoider has completed certain requirements of
study and professional exper:ence which the
Board considers to const:tute an adequate
foundation 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 aciy
assist:ng gosernment and industry. and the
research and health professions in achtermg
the maximum benetits of the nuclear age .sith a
record of salet', that is unsurcassed. W th the

.

* R ea eme-:s er icencanon tar r-:ie2 ton n:: ace 2
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commitment of the nation to nuclear energy for
e!ectncal power production, and with the in-
creased use of radiation producing equipment

| - Z
'in medicine and industry the role of the c; -

,

2Certified H.P. takes on new and greater sig-
' ' -

D|
{;

JL____nificance. The industrv and indeed the general
'p) 'Jpublic, expects nothing less than the high .,

j ystandard of safety that the nuclear tield has ,

,

Qenjoyed to date. Cert:Hed Health Physicists are _.~ -
"

already applying their expertise to meet this .

b \
s

necessary objective both effectivelv and 7
'

economically. 1i \ I
-< h

,

9 x
Recognizing the demonstrated professional "t x g

-competence of CHP's gosernment agencies, ',_

industry and other organizations require
Certified Health Physicists in certain key - d*- 3 ,&_

' ~

4 \ f. M-radiation protection positions.

Within their commitment to keep radiation s

doses to employees and the public as low as
,

practicable, C H P's provide the following
services:

Monitoring
Programs

Radiation Safety Contmualiy assess the adea :aev at radiat:on
.

Analyses protection control facilities and procedures. by
thorough monttonng programs as part of tnePerform analvses on new or existing facilities

to determine'and mimmize their impact on factitty operanon.'

employee radiation dose and the public healtn
and satet'.

.

_ '1.
-
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Shielding and Instrumentation
Containment Select calibrate. and m:erpret results trom:

Design 3 to protec: personnel and the general 1. ettluent monitors for 1: quid anc gaseous
puoite : rom radiation exposure and the wastes
disposal or radioac:tse matenals.

2. portabie survey meters

3. laboratory detectors. ranging from sur-
-- -' -- - face contamination counters to mui::-

M E. ~~~~~-' . c.:.~_~=1 : r .-T ., ) n'
-- 4. area monitors for direc: radiation and

channel spectrometers
c.: :

-== 't 4'
j77 QQ C/

_

- airborne radioac:ise mater:ais
_-_,

- _ y9.o- _. ,
-

^M [h- Plans and
-

- --; m rf
Procedures-- :_ -- y -('__

_
.

)_,

--
,.

q Deselop and keep current the pian 3 and pro-
cedures necessary to control on-and off->ite

. exposures.Dosimetry
Detec: es alua:e and control radiation
e.\posures f rom external sources through
portable and fixed radiation detection desices Emergency
and to detect. esaluate and control radiation planning
doses : rom taternal sources throuen
calculations based on bioassav anaisses arid Participate in and guide the deselopment of

'

whole beds counters.
~ '

appr pria:e plans to rnin:m:ze the c o n-
~

sequences of radiation acciden:s.

EMERGENCY PLANNING

.u v- e
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Environmental
Evaluation
Design and carry out sampling and analytical
programs to detect minute levels of all radio- %
nuclides in the environs of nuclear facilities M ')
(nora. tauna, soil, water, air). Evaluate the y *g 5 g4~ '

Qpcssible short and long-term consequences to ,' ,

man and his ensironment from these levels or .. .
4 c' ,f ?f-n

postulated les els. 5 'A Ny '-
-

'' ,, & ' W .%. * f '
^L .:W-,

.' M-"
4AT10NAL ADVISORY s

g ' [s_ COMMITTEES ON 9A01ATION
' > -~

'

* '; ". ,;,, ,

P90TECT10N-
. - . - , ,

ass % a as-sa- 5 d
S~- . v '.Q.,
K

a; 2:-,e o es. .. a.3/s -..c. euu 3 :,s
'-- ._V:' . uwa
t M., -4-J'- ;'; .\lanage

$ ,d -

M $1MP At all les els within government and incustry to

~-,,( , ~. _- -- ;.. - ~. sis.su:= m s Reoulatory Proorams
-w . ..a. .uv e - e

-

, -~

_- ensure compiiance witn Feceral. State and--

~

!ccal regulations.

W aste

.\lanagement
Programs .o centrol re! eases of radicacttury
and ensure the safe storage of radioactive
Aastes.

\

t
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Educationa!
Programs
Pros tde general and spec:fic training or
er:entation in all aspects of radiation safety.

- -v.-

4 -

% f"

i J TRAINING
L~

-

v' -n.

A Certified Ilealth Physic:st on your staf f or
as a consultant will proside a competent and
professional approach to radiation protection
and contro! proolems For a Registry of Certt-
ned Health Physicists or further informat:on.
please wr:te to the Chairman of the American
Board of Health Physics.

Michael S. Terpilak, Chair an
A=erican 3 card of liealth Physics
ar4, PHS, FDA, 3RH OEX-400)
12720 N inbrook Parkway
Rockville , ''D 20337

?

/
/

Isy,

J

{. ,*



.
,,

L's I'; SIDE VIEi OF

/u2?lCA'T E0A2D OF HEALTE PRYSICS P20C?AIS

REPORT O'I

A32RICA'i 30ARD OF HEALTH PHYSICS
...

EXAXINATION PRCGRAh!

PART I

1968 - 1975

by

Mr. Michael S. Terpilak

For Presentation at the .

Twentieth Anniversary Meeting

of the

Health Physics Society

July 16, 1975

Buffalo, New York

A=erican Board of Health Physics

Chairnan, Panel of E:caniners

c/o 3ureau of Radiological Health

127:0 Winbrook Par' ray

Rockville, Marvland 20332
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Report on

American Board of He21th physics

Examination Program

1963 - 1975
.

...

Back:round - Nature of Program

In the Spring of 1963, the Panel of Exaniners, American Board of

Health physics (A3:i?), under Contract No. PH 128-68-1 with the U. S. Public

Hea'.th Service, Department of Health, Education, and Welfare, in coopera-

tion with the Professional Examination 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 time the A3HP used c:ultiple ,:hoice questions in its qualifying

e:: amination *:hich pr eviously consisted entirely of essay questions, pre-

seated in tuo parts. The decision of the Panel of Exa=iners to use an

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

bility of scoring essay examh.ations and the cu=berso=e and ti=e-consuming

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

c::acination should be retained, at least in part, to enable candidates to

ide.ntify the specific steps folicwed in answering the questions. It was

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

the fundamentals of health physics and represent a general body ofcover

informational knowledge, and Part II, the essay test would in rolve = ora

specialized problems in health physics.
4,e
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Ex2mination Develooment

The first meeting of the A3:1F Panel of Examiners and the staff of

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

The task of the P2nel was to prepare and outline the subject-matter areas
...

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

test questions from the PSS 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

Uritten Examination developed consisted of questions assigned to the

following areas:

Content Ar_ea Nu=ber of Questions

I. Funda=entals 50
II. Measurement 30 -

III. Occupational Health
Physics Problems 25

IV. Non-occupational Health
Physics Problems 25

V. Health Physics Administration 20

The examination was so constructed that four scores could be obtained:

(a) a total score based on 150 questions; (b) a subscore based on the 50

questions in Section I; (c) a subscore based on the 30 questions in Section

II; (d) a subscore based on the 70 questions in Section III, IV, and 7

codbined.

A canual of instructions was prepared to guide proctors in

administaring the test.

The first examination was administered on June 17, 1968 to 63

c:ndidates qualified 'for regular certification by the ADH? and to 15 candidates

qualified under an associate program for persons lacking the experience re-

quiremen: for regular certification.
,
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Itc Develocrent

The AEHF established its oc bank of ensainetion questions which

has been expanded by periodically soli:Eting new questions from health
.

physicists previously certified by the 3 card. 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
;
i and by test specialists on the PES staff to ensure content accuracy and'

relevancy and confor=ance and psychonetric principles. They are then sent

to panels of three experts in the field for independent subject-catter review.j
.

The reviewers' corrients are used by the subject-catter consultants and test.

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

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

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

questions for inclusion in each revision of the test.

Since the beginning of the ASH? progran in 1968, 63 health physicists

have contributed sc=e 400 questions for the examination and these questions

have been reviewed by 36 certified specialists in the field.

Cn-Goin En2=ination Develoceent

To assist the ASH? in up-dating and maintaining the initial ex-dnation,

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

cf the test results; a correlation study between scores on Part I, the

r.ultiple-choice exa=ination, and Part II, the essay ex2:sination, administered

in 1953; solicitation of new questions and the establishment of the 3 card's

oun bank of questions; revision of the examination, and the administration

of the examination.. Over the four-year period, (1953-1971) govern =ent

contracts were awarded FES tot 21in;; $29,073.00 for the developr:ent of A3E?
.

.
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examination catcrials as follo'.Js :

1968 $ 4,91S.00 (?H 123-6S-1)

196o 8,355.00 (C?E-R-69 -17)

1970 8,000.00 (CPE-R-70,0013)
-

--

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

Since 1971, the A3?H Part I-b'ritten Examination program has been

supported by the Soard and voluntary subscriptions f rom certified health

physicists. The ex2mination is reviewed annually by members of the Panel of

Examiners to maintain the quality and relevance of the Er.anination, and insure

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

rewording questions or replacing questions on the basis of subj act-matter

considerations and in conjunction with item analyses. The examination

subject-matter outline was revised in 1973 to reflect core accuiately the

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

Area Number of Ouestions

Fundamentals 50

Measurement 30
,

Operational Health Physics 70

Examination Scoras

The candidates' =2rked 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 each candidate for the total test and

for ecch 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 dif ficulty level of the,- r
i l ,s[i ; ()e
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cubtests and total test bet. eca cach of the years that the c::anin2 tion has

been ad. ministered.

E:: amination Usa 2e

The examination has been administered to a total of 445 candidates -

from 1955 through 1974.
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Profcasional Examinatior Servico.

American Board of !!calth Physica

I !!ax f2 rata Range of Stand'ard Average Average
,

Rau Scorca Rau Scores Deviations Raw Scorcs Percent Scores

66 Canilidates - 1974 -

Total 150 48 - 128 18.86 94.03 62.69.

Fundamentalu 50 14 - 47 7.85 32.88 65.76
Mcanurcment 30 6 *- 27 4.70 17.74 59.14
Operational itcalth Physica 70 19 - 63 8.84 43.41 62.01

34 Car.;11datca - 1973

Total 150 46 - 130 18.94 97.18 64.78
rundamentala 50 20 - 45 6.66 34.44 66.88
Men:.orement 30 9- 27 4.73 19.71 65.69.

Operational Mealth Physico 70 16 - 60 9.33 43.03 61.47

78 Cant 1* laten - 1972

Total 150 45 - 125 18.00 87.47 58.32
Fu nil.na cn t a l a 50 8- 42 7,33 29.01 58.03
Itea sur emen t 30 7- 28 4.67 17.82 59.40
Problaas and Admin. 70 20 - 60 8.51 40.64 58.06

4 5 Cand li!a t es - 1971
,

Total 150 51 - 125 18.23 87.36 58.24
Fundamentalu 50 17 - 44 7.13 30.13 60.27

O Meauurement 30 9 -- 27 4.85 17.73 59.11
.' Probleras and Admin. 70 20 - 60 9.19 39.49 56.41

'

-

-

iO 74 randtiinten - 1970

Total 150 40 - 129 17.23 96.28 64.09
r u r.it a r..e n t a l a 50 13 - 46 6.94 33.76 67.52
!!, a .oremen t 30 7- 28 4.32 18.68 62.27

'

h oblema an.1 Admin. 70 9- 59 8.58 43.85 62.64
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''rofcoulonni Examination Service.

.tcrican Board of llealth Phyoicu

l-faximum Range of Standard Average Average

luu Scores Rau Scorco Deviations Raw Scores Percent Scores

63 Candidates - 1969 ,

Total 150 50 - 128 18.18 96.81 64.54.

Fundataentalu 50 15 - 46 7.12 33.76 67.52

-Measurement 30 9- 28 4.43 18.68 62.27

Problems and Adratu. 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

ltea suretuent 30 9- 29 4.00 21.85 72.83

Problema und Admin. 70 14 - 62 8.03 44.01 62.87
,
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program.

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

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

(3) A3HP 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 3rochure
(including the Power Reactor Health Physics Specialty).

(6) The A3HP Continuing Certification Program.

(7) Paper entitled "An Inside View of the American Board of Health
Physics Programs Report on A3HP 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 :iRC

and appreciates the opportunity to comment on this proposal.

habelY f
Michael S. Terpilak
Chairman, ASHP

.. ..'t/
b :. : -
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H. An individual with comprehensive health physics certification
does not necessarily have the epecial 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-ters availability of such personnel.

The Board realizes that offering specialty certification presents some
possible problems. In the past, it decided against specialty certification
for various reasons, some of which are listed as follows:

A. The specialty certification being considered was in a fringe area
between health physics and other tachnical specialties and the
Board felt that other credentialing groups were better suited to
handle these s it ua t io ns .

3. There is great difficulty and effort in preparing, giving, and
grading different examinations for various groups.

C. The Board is concerned about adversely af fecting 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 ohvsics orofession
and the health chvsics certification program would outweigh the problems
which the of fering of soecialty certification in power reactor health
sight create.

By granting comprehensive health physics certification, the Board

recognizes the professional with a broad, general knowledge in many
areas of health physics. With scecialtv certification in oower reactor
health chvsics, the Board will recognize the orofessional who has detailed
knowledge of power reactor health onvsics. However, any specialty
certification will require knowledge of all health physics fundamentals.
The 3oard hopes that if specialty certificatica becomes available in a
given area, certified health physicists working in that area will seek
specialty certification. Conversely, the 3 card 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 NoverDer 1973 newsletter wnich
details the " Power Reactor Health Physica Certification Progras'
(Enclosure 4).

The Board would also like to submit the following information and
documentation to the TRC dealing with the current A3HP certification
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any possible future specialty areas, an individual with comprehensive
health physics certification will autocatically 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 si nificant number of3
professionals. Presently, there are about 50 radiation protec-
tion sanagers (RPM) at power plants and about 125 additional
health physics professionals within the utility industry. In

addition, significant numbers of people in architect / engineering
firms , consulting firms , and regulatory groups are involved full
time in power reactor health physics.

B. Because the number of nuclear power plants is expected ;o increase
significantly, the number of professionals needed in this area will
also increase. Paul Zieser, 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
Hecith 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 impo rtant 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 minimice 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 =anager
(RPM) positions.

G. While the broad knowledge implied by a comprehensive health
physics certification is desiriole, it is not required for adequate
functioning as a RPM in a nuclear power plant. The specialty
cer:ification will be of more obvious and direct relevance.

c. " |
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