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INFORMATION RELEVANT TO ASSURING TRAI OCCUPATICHAL KrDIAT'Cn EXPCSURES AT

MEDICAL INSTITUTIONS WILL 3E AS LCW AS IS REASONABLY ACHIEVABLE

1. VALE .

This Regulatory Guide has besn prepared to provice medical institutions
shat have not already develcpad da'ua.e prcgrams for achieving ALARA cccupa~-
tional exposures with ready access to the core 1r'ortant safety procedures

Tor various types c. activities in hospitals us.ng Ticensed radioactive

=aterials. In addition to a sumary o‘ the ﬁore 1rpor.ant things to do %o

schieve ALARA expeosurss, 2 1ist is prov1ded of the more important recommenda-

tions and guides, znd addresses of where to cbtain them. This information
srovides the Ticensse with th2 nacassary data and informaticn o establish
adequate radiation safety proczdures for meeting ALARA exposures and

satisfying regulatory and licensing requirements. .
The values of this guide include all of the general values that

constitute the aim of the regulatory guide series:

a) Appropriate guidanca is very helpful in the selection of optimum
radiation safety procedures and in the reduction o overdesign or
{nefficient design of facilities and equipment; :

b) Codification and standardization of procedural and equipment
recommendaticns reduces misunderstanding of licensing regquirements
and results in less waste of effort by both the applicant and the
NRC licensing staff; ¢ : ’

¢) Reacy raference to the more important ALARA exposure efforts

pe inent to respective facilities, and 1isted separately for each

. -‘.-- - ,_
oy n-pm ?n o !
codil) ‘o s0e e L’ -.L‘-w-— Ly b.......—— L —

[ Lo Sulbo o0
L
.

LA

8609290194 771231
- PDR REGGD
08.018 R PDR



*t e

type of facility, makés it easier for the licensee to satisfy ALARA
exposure and licensing requirements to reduca employee (and other)
radiation exposures.

d) The issuance of a Regulatory Guides on this topic provides the much
-needed_KRC staff position as to what is meant, in the case of madical

licensees, by §20.1(c) of 10 CFR Part 20, which states that licensees

should maintain occupational exposures as Tow as is reasonably -

-
o -

achievable. . . |
e) The staff believes that issuznce of this guida will effect a

substantial reduction in occupational ex;ssuréé at certain med{caT

licensee facilities.
There is ev1d=nce that, despite past NRC and state regulatory efforts and
NCRP recommendations, there is still a wide var1ation in ;he degree to wh1ch
i{ndividual nuclear medicine daﬂartw°nts,(1) and 1nd1v1d431 medxcal institu-
tions'in genera1,(z 3,8) adhere to  ALARA philosophy. The fact that scme
medical licensees are performing their work wi;h lower radiation doses than
others clearly indicates that improvement is achievable.

Using an average exposure for nuclear medicine employees of 0.5 Rem/year,
an average of more than 7 employees working with NRC-Tlicensed radiocactive
raterials a10ne(1) per licensed medical institution, and about 3,000 NRC-
Ticensed institutions, we may estimate on the order of 10,000 man-rems
occupatfona]vexposure from nuclear mediciqe procedures alone. (Exposure.from
additional licensed and non-licensed radiation sourﬁés in all medical

{nstitutions in the United States may be an order of magnitude higher.)

(1.t
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£xposure per mCi o7 =--22m acministered has besn shown to vary by a

factor of more than 80 betwesn 47 nuclear medicine dspartmentis surveged.(1)
Average exposuras per erployee inereased zbout 25% over the 1968-73 period, and
the integrated population (man-rem) dese increased 60% over the same

-,

Period.(1) The use of Iicensed radionuclides in medical institutions is
{ncreasing at a rapid rate.(1)

While the unnscesssary dose is-incfeasing. the average exposure Der mCi
injected has.actuaﬁiy dacreased from 0.47 mR/mCi to 0.1 mR/mCi,(1) and an
estimated further reducticn in Tc-Sem axposures frem 0.11 to 0.05 mR/mCi
should be sossible through the use of good radiation protecticn practice and
properly planned fa:i?ities.(1’5) This indicates that a factor of 2 reduction
{s probably achievadle in the acministration of Tc-Som. Qther authors have
also discussad the possibilities for reducing exposures from other radiation
_sources in hospitals, as well as Trom Tc-99m.(7°12)

Thus, it would seem reasonable %o expect that exposure reductions of
seyeral thousand man-rems may result from the publication of this ALARA
regulatory guidé. which condenses into compact cections of one document the
major recormendations of good radiation safety practice from over 50

literature sources and standards, as well as staff licensing and hoépita1

experience.

I1. IMPACT
There should be no adverse impact of this guide on-any medical institu-
tion. Those medical institutiéns which, as indicated in the discussicn

section of the guide, have srovided leadership in determining proper radiation

safety proceduras will already have established the programs recormended Dy



. the guide. No new regulatory rejquirsmants that should cost mcney or extra

h’l

time are included, since the racommendations can be found in one place or
another in the a]r ady-established references cited, which basically document
hospital experience in thcse institutions carrying ocut their safety
respensibilities. The new license applicant, cor hospital whose prcgram is

expanding, will be encouraged by this guide to provide better facilities,

conditicns, and.ALARA objectives. Experience has indicated that provision

of preper staffing and fac111ties in the.areas of radfation safety (and
associated madical physics) does not necessarily add to overhead costs, but
‘may instead provide savings in the economy of cperaticn of equipment and
facilities and Tower maintenance and repair costs. Ice(13) has shown in a
large university-medical c::§1ex that a2 properly organized and staffed
Radiation Safety Office actually reduces costs by providing uniform standards
and procedures, centralized control and process%nd of orders for radio-
nuclides, professxonai consultation on research uses of radicnuc]xdes and
other services that would otherwise be paid for by individual investigators
or physicians. A net favorable impact on health services may also accrue
from the addition of science and engineering competence in using the many
scientific tools in today's hospital.

The attached pages(14) indicate a medical profession (ACR) opinion of
the need and valye of additional staffing in medical physics in hospftals.
-In most hospitals, the medical or radiclpgical phfsics staff also carries
at least part of the radiaéion safety reﬁhonsibiTities, and theres is an
interrelationship between the adequacy of the radiation safety program and

manzcement's recognition of staffing and facility requirements.
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R. C. Barrall, L. H. L2nzl, and J. W. Hilbert, "A Survey of Personnel
Exposure in huclezr Mzdici ne.“ 2 sp=c.a1 committee report to the American
Association of Physicists in Medicine, August 3, 1975.

S. R. Amtey and M. D. Doug1as, "Personnel, Space, and Budgcet MNeeds of a

University Radiaticn Safety Program,™ in P o Carson W. R. Hendee, and

D. C. Hunt, Eds., "Operational Health Physics," Proceed1ncs of the N\nth o
Midvear Topical c;???S’Lﬂ of the Health Physics Society, Feb. 9-12, 1976 b
(ava1lable from Central Rocky Mountain Chapter, Health Physics Soc1ety, =2
P. 0. Box 3229, Boulder, Colorace 80303) This refarence also discusses . .
medical institution programs in un1vers1»y medical centers. LA
F. C. Watts, "An Analysis of the Roles and nescons1b111ties of the

Medical Center Health Physicists," Health Physics 29, 924, 1975.

A. Bredsky, S. Levin, and E. D. Durkosh, "Staff and Facility Requirements

" for Radiation Safety in Hospitals," Pea1 th Physics 29, 924, December 1975.

R. ?. Specht and A. 3rodsky, "Log-Normal Distributions of Occupational
Exposure to Medical Personnel," in press, Health Physics, 1576.

R. C. Barrall and S. I. Smith, "Personnel Radiation .xposur° and Preotaction

from Tc-SSm Radiation,” prasen.ed at the 2nnual w.-t1ng of the American T
Association of Physicists in Medicine, San Antonio, Texas, 1975 (available - i
from 0ffice of Health Physics, Safety and Health, 67 Encina Pa11

Stanford University, Stanford, California $430S).

J. St. Germain, "Operational Health Physics in Diagnosis," in DHEW
Publication (FDA) 73-8028, "Health Physics in the Healing Arts," procsedings
of the Seventh Midyear Symposium of the Health Physics Society, San Juan,
Puerto Rico, Dec. 11-14, 1972 (available from 3ureau of Radiclogical

Health, FD’, DHEW, 5600 Fisher's Lane, Rockville, Maryland 20852).

R. J. Cloutier and E. E. Watson, "Radiation Doses from Nuclear Medicine
Procedures,” in DHEW Pub. 73-3029, o0n. cit., pp 71-78.

F. Dobrowolski, "Health Physics in Radiotherapy, ibid., pp 200-202.
M. G. Mayes, R. L. Douglas, M. W. Carter, T. H Grady, and E. van der [ 3ve
Smissen, "Study of Radiation Exposure from Technetium Generators at :
Three Hospitals,” ibid., pp 222-226.

M. H. Lombardi, W. L. Beck, and R. J. Cloutier, "Survey of Radicphar-
maceutical Use and Safety in Sixty-Nine Hospitals," ibid., pp 227-236.
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8. C. Fasiska, "Radiation Safety Proceduras znd Contamination Coniral
Przctices Invslved in High Level I-131 Therapy Cases,” in P. L. Carsen,

'h'. Ro HE.’TC%E, and Do Co H'Jnt. Eds., EE. i‘i., ;p 237-2910

R. Ice, "Establishment of a University Radiaticn Safety 0ffice," Health
Physics 20, 334-445, 1971. (This paper also discusses a program
encompassing a large university medical center complex.)

DHEW Publication No. (FDA) 74-8014, YStatus and Future Manpcwer Needs of

Physicists in Medicine in the United States," Preface by William S. Cole,-

M.D., 1973.
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- PREFACE g

final regort of the American College
~ticn with the Ammerican Association of Physicists
nd Future Manpower Needs of Phiysicistis in

s. The work for this publicaticn was con~
3 ~adiological heal® edusation project of

1 adiclogy and supper: d by the Burcau of

3adiological iiealtd through contract PH 86-67-202. The primary
surpose of this study was 0 provide a basis for cescribing the job
respcnsibilities of medical physicists in the radiclegical health sciences.
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tncluded in the repert is an estimate of the manpower needs for
phyeicists and the influence of these needs on mediczal physics training
pregrams. This estimate, based on the ratio of physicists 10 patient
radiologic procegures at the responding instituticons, reflects the present
uncer-utilization of the srofession. I .the recommendation of thé report

P s

(cne mecical snysicist {or each 300-bed hospital) is generally adopted,

a doubling of this ratio may be consicered conservative in terms
i ansion in medical services but still within the currently

e TPl exp

available cagacity for sraining medical physicists. However, the
potential cf staff chysicists 10 increase cuality of maticn: care, Lecuce
F3312510 ~25222, €.C :nCrease =ITIclenc'. O: _OTeration cznnct oe —
realizes woiooat tne S.ooOrt o. nesoiiald 2QT.inistraiors, cn21rmen
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Ol rac.2.c%" cesartments, anG Llim-- g enC Zcorec .nT S5onCieS. Also
nesceC are COu.alcraiive worsing -elailonsnids with raciolegic technol-

ogists anc racdioclogic engineers in botn hospitals and industry.
g S =

This repert is a continuation of supportive manpower activities in
medical physics initiated by the Bureau of Radiological Health with
publication of the 1865 "Research Report on the Training of Radiolegical
Physicists, " srepared by H. M. Parker. I hope this report will be
useful in further promeotin she role and training of physicists in
medical radiaticn. b 2

Mr. William C. Stromach (ACR), Mr. William K. Melton (ACR),
Dr. Peter Almond (President, AAPM), and Dr. Robert D. Moseley
(University of Chicago) deserve special thanks for their suppert and
encouragement. Miss Linda Clark of LMC Consulting Company pro=
vided vaiuable advice on questionnaire layout and workup of compuier
data. Dr. William Vaa de Riet, Postdoctoral Fellow in Radiation
Physics at the University of Cincinnati, provided valuable aid in data
analysis and graphic presentation. The efforts of all AAPM members

and Regional \redical Program Directors who cor;y)c ed the question~
S » T

qaires are appreciated.

Acting Director

Division of Radicactive Materials
and Nuclear Medicine

Bureau of Raciological Health
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TABLE 1

SUMMARY ANALYSIS OF PUBLIC COMMENTS *"

i REG GUIDE 8.18 NUREG-0267
I.  FAVORABLE TOTALS 30 27
a. Includes Suggestions for Changes 26 21
b. No Suggestions Given 4 a ; v
11.  NEUTRAL TOTALS 25 18 3
a. Includes Suggestions for Changes 23 16 i
b. No Suggestions Given 2 2 5
I11. UNFAVORABLE" TOTALS 7 6
a. Includes Suggestions for Changes 3 2 i
b. No Suggestions Given 4 3

* Favorable - generally feel document is helpful;

Unfavorable - document generally detrimental

(value < impact)

*% 1Includes letters of comment received from the public between January and July, 1978.



