[ 1]

*»

—_

—

AV A ALIC 44 ViLL A MG AL ANV AV ewa -

4102

FEDERAL RACIATION CEUNE:
RADIATION PROTECTION CUIDANCE
FOR FEDERAL AGENCIZS

temorandum for the President

Pursuant to Dxccutive Order 10231 and
Public Lav 86-373, the Federal Radia-
tion Council hzs made a study of the
huzards and use of raciationn We here-
with transmit our first report to you
concerning our findings and our recom-
mendations for the puidance of Federal
agcncies in the conduct of their radia-
tion protection activitics.

It is the statutory responsibllity of the
Council to “* * * advisc the President
with respeet to rediation matters, di-
recily or indircctly aliccting hcealth,
including guidance for all Federal acen-
eies in thc formulation of radiation
standards and in the establishment and
execution of pirozrams of cocperation
with States * = *”

Fundamenially, setting basic rediation
protection standards invoives passing
judcment on the extent c¢f the possible
health hazard society is willing to accept
in order to reaiice the known bcnefits
of radiaticn. It involves inevitubly a
balancing Letiwezn total health protec-
tion, which might require forezoing any
activities inzrezsing exposure to radia-
tion, end th= vizorous promotion of the
use of radiztion and atomic ehergy in
order to cchicve opiimum benefiis.

The Federal Radiation Council hes
reviewed availzlle knowledec on radia-
tion effects and consulted with scizntists
within and outsice the Government.
Each member has also examined the
guidance recoraraended in this memo-
randuwm in licht of his statutory responsi-
Bilitics. Althouch the guidance dzes not
cover all phasas of radiation protection,
such &s internal emitters, we find that
the guidance which we recommend that
you provide for the use of Federal agen-
cies gives approprinte consideration to
the requireincnts of health protection
and the beneficial uses of radiation and
aiomic encigy. Our {further findings and
recommendations follow.

Discussion. The fundamental protlem
In  establiching radiztion proteciion
guides is to allow as much of the bene-
ficial uses of jonizing radiation as pose
sible while assuring that man is not
exposed to unduc hazard. To gct a true
insicht into the scope of the problem
and the impact of the decisions involved,
a review of the beaefits and the hazards
is necessary.

It is imporiant in considering both the
benefits and hasards of radintion to ap-
precinte that man has existed throush-
out his history in a bath of natural
radiation. This backeround radiation,
which varies over the carth. provides a
partial basis for vaderstandina the cf-
feets of radiation on man and serves as
an indicator of the ranurs of radhiation
exposures within which the human popue
lation has developed and inereased.

The benefiis of svnizing radialion.
Radiation properly contiolicd is a boon
to mankind. 1t Las been of inestimable

‘value in the dintnosis and treatment of

discascfs. IL can provide svurces of

encrrry ereater than any the world has
yet had available, In industry, 1t is used
as a tool to measure thickness, quantity
or qualily, to discover hiddcn flaws, to
trace liquid flow, and for othier purposes.
50 many research uscs for jonizing: radia-
tion have been found that scientists in
many diverse ficlds now rank radiation
with the microscope in value as a work-
ing tool.

The hazards of {fonizing radiation.
Jonizing radiation involves health haz-
ards just as do many other useful tools.
Scientific findings concerning the bio-
logical cfiects of radiaticn of most im-
mediate interest to the establishment of
radiation protection slandards are the
following:

1, Acute doses of radiation may pro-
ggce immediate or delayed effects, or

th.

2. As acute whole body doses increase
above approximately 25 rcins (units of
radiation dose), immediately observable
eflects increase in severity with dose,
beginning from barely detectable
changcs, to biological signs clearly indi-
cating damage, to death at levels of a
few hundred rems.

3. Delaycd efiects produced either by

acute irradiation or ty chronic irradia-.

tion are similar in kind, but the ability of
the body to repair rzdiation damage is
usually more eflective in the case of
chronic than acute irradiation.

4. The delayed efTects from radiation
are jn general indistinguishable from

familiar pathological conditions usually .

present in the population.

5. Delcyed effects include genetic
effects (effects transmitted to succeeding
generalions), increased incidence of
tumors, lifespan shortening, and growth
and development changes.

6. The child, the infant, end the un-
born infant appear to be more sensitive
to radiation than the adult.

7. The various organs of the body differ
in their sensitiviiy to radiation,

8. Although ionizing radiztion can in-
duce genctic and somatic effects (effects
on the individual during his lifetime
other than genctic eflects), the evidence
at the present time is insufficient to jus-
tify precise conclusions on the nature of
the dosc-ciTect relationship at low doscs
and dcse rates. Mcereover, the evidence
is insuihicient to prove cither the hypoth-
esis of a “damage threshold” (a point
below which no damage occurs) or the
hypothesis of “no threshold” in man at
Iow doses.

-t

- -y - -

9. If-one asrumes g diroet Nnear v
tion betlween bivlozical eleel asnc ¢
amount of dosc, it then become: pe::.
to rclate very low dose Lo on usiure
blolormical effect even thouh it §: ne: ¢
toctable. It is gencrally arrecd t‘w
effect that may actually occur v} -
exceed the amount predicicd by 1.
assumption.

Basic biological aessumptions. Tr--
are insufiicien. data to provide o £.;
bacis for evaluatling radiation eflcoin !
ol] types and Jevels of irradiationn 57
is particular uncertainty with rezpoe: -
the biolorical effects at very lcw ¢:
and low-dose rates. It is not prucic:
therefore to essumne that there is a
of radiation expusure below which
is absolute certainty that no effest
occur. This consideration, in acZit.:
to the adoption of the conservative !t
pethesis of a linear relation batwesern @i
lozical effect and the amount of ¢:-
determines our basic approach to 1
formulation of radiation protocic
guides. )

The lack of adequate scientific infc
mation makes it urgent that sacis
research be undertzken and ne—
cGeveloped to provide a firmer basis ¢
evaluating biolczical risk. Approrvii
member agencies ¢f the Federal Rzc.
tion Council are Sponsoring ané enc:.
aging research in these areas.

Recoinmendaiicns. In view cf t!
findngs summarized above the followi:
recemmendations are made:

It is recommended that:

1. There should not be any mau-msa
radiation exposure without the exnect
tion of benefit reculting from such :
posure. Activities resulting in man-m-
radiation exposure should be authoris
for useful applications provided in 1.
ommendations sct forth herein &
followed.

It is recommended that:

2. The term1 “Radiation_Prefes:
Guide” be adopted for Federal use. 7.
term is defined_as_the_radiaticn ¢:
which should not be exceeded
carcful coasideration of the reas
doiny¢ so; every eflort should be nin¢:
encourage the maintenance of rodis
doscs as far below  this gum.
practicable,

It is recommended that:

3. The following Radiation Proleot:
Guides be adopted for normal peaceias
operations:

Type of enposure

Condition Dosc (rem)

Jadintion worker:
) Whels beelyv, head and {rimk, active blood form-
tug orpans, gattnds, or beta of ©) 6,

(1) Ehin of whole body and thyroid..

Accumulated dose .. 8ume~ un:numbcx of yeroa by
t{,c

1 weekS. . ccvcecnensss| d

Year. ...

() Hauds and forvarms, ket and anklee . .........
) Bane ...

13 weeks.

1 micorram of radium- e

bivlugicsl equivalent.,
() Other orravs. Yeor . La' opical eq
. WOCAS, o cicrecncocen
Tropulation:
() handnidand Year.. 0.5 (whale body),
) .\\'l'l’“}'l‘.'_.. JUR TR SO veveeee| & (gunads),

The followin® points are made in re-
Intion fo the Radiation Protoclon
Guides hereid provided:

(1) For the individual in the poru

tion, the basic Guide for aunual vk
body dose is 0.5 rem. This Guide :
DOE ARCHIVES
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plies when the individual whole body
dos2s are known. As an opcrational
technique, where the individual whole
budy doscs are mot known, & suitable
sample of the exposed population should
e developed whose protection guide for
annual whole body dose will be 0.17 rem
per capita per ycar. It is emphasized
that this is an opcrational technique
which should be modified to mcct spe-
elal situations.

(2) Considerations of populo,ﬁon fe-

. netics Impaose R por capita dose limitation

for the gonads of 5 rems in 30 years.
The operational mechanism described
above for the annual individual whole
body dose of 0.5 ron is likely in the ime-
mediate future to assure that the go-
padal exposure Guide (5 rem in 30
years) is not exceeded.

(3) These Guides do not differ sub-
stantialiv from certain other recorms-
mendations such as those made by the
National Committce on Radiation Pro-
tection and Measurements, the National
Academy of Sciences, and the Interna-
tional Commission on Radiological
Protection.

(4) The term “maximum permissible
dose” is used by the National Commititee
on Radiation Prolection (NCRP) and
the International Commission on Ra-
diological Protection (JICRP). However,
this term is often misunderstood. The
words “maximum” and “permissible”
both have unfortunate connoiations not
intended by either the NCRP or the
JICRP.

(5) ‘There can be no sinrle permissible
or acceptable level of exposure without
regard to the reason for permitting the
exposure. It should be general practice
to reduce exposure 10 radiation, and pos-
itive effort should be carried oui to ful-
i1 the sense of these recommendations.
It s basic that exposure o radiation
.should result from a real determination
of its necessity.

(6) There can be different Radiation
Protection Guides with different numer-
fcal values, depending upon the circums-
stances. The Guides herein recoms-
mended are appropriate for normal
peacetime operations.

(7) These Guides are not intended to
apply to radiztion exposure resulting
fromn natural backeround or the pur-
poscful exposure of patients by practi-
tioners of the healing arts.

(8) It s recomnised that our present

- gefentific knowledcoe does not provide a

firm foundation within & factor of two
or three for selcction of any particular
numerical value in preference to another
value, It should be recornized that the

: Radiation Protection Guides recom-

mended in this paper are well below the
1] Jevel where biolonical damage has been
« observed $n humans,

It s recommended that:

4. Current profection guides used by
the apencies be continued on &n interin
basls for oraan doses to the population.

Recommendations are nhot made cone-
corning the Radiation Protection Guides
for individual orpan doses to the popu-
Iation, other than the ponads. Unfor-
tunately, the complexities of establishing
fuides applicable to radiation exposure
of all body oraans preciude the Couneil
from making reconmcendations conccriie
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ing them at this time. Howcver, current

protection ruides used by the agencies

apperr appropriate on an interim basis.
1t is recommended that:

§. The term *“Radioactivity Concen-
tration Guidc™ be adopled for Fuederal
use. This term is defined as the concen-
tration of radioactivity in the environe
ment which is determined to result in
whole body or orran doscs cqual to the
Radiation Proiection Guide,

Within this definition, Radioactivity
Concentration Guitles can be delermined
afler the Nadiauion Protection Guides
are decided upon. Any given Radioac-
tivity Concentration Guide is applicable
only for the circumstances under which
the use of its corresponding Radiation
Protection Guide is appropriate.

It is recommended that:

6. The Federal agencics, as an interim
measure, use radioactivity concentration
guides which are consistent with the rec~
ommended Radiation Protection Guides,
Where no Radiation Protection Guides
are provided, Federal agencies coatinue
present practices.

No specific numerical recommenda-~

tions for Radioactivity Concentration.

Guides are provided at this time. Howe-
ever, concentration guides now used by
the agencies appear appropriate on &an
ipterim basis. Where appropriate radio-
activity concentration guices are not
avzilable, and where Radiation Protec-
tion Guides for specific organs are pro-
vided herein, the latter Guices can be
used by the Federal agcncies as a start-
ing point for the derivation of radio-
activity eoncentration guides applicable
to their particular probiems. The Fed-
eral Radiation Council has also initiated
action direcied towards the development
of additional Guides for radiation
protecuon
Iv s recommended that'

7 The Federal agencies apply these
Radiation Protection Guides with judg-
ment and discretion, to assure that rea-
sonable probability is achieved in the
attainment of the desired goal of protect-
ing man from the undesirable effects of
radiation. The Guides may be exceeded
only after the Federal agency having
Jurisdiction over the matter has carefully
considered the reason for doing so in
licht of the recommendations in this
paper.

‘The Radiation Protection Guides pro-
vide a general framework {or the radia-
tion protection requirements. It is
expected that each Federal azency, by
wirtue of its immediate knowledge of its
operating problems, will use these Guides
as a basis upon which to develop detailed
standards tailored to mect i{s pariicular
requirements. The Council will follow
the activities of the Federal agencices in
this area and will promote the necessary
coordination . to achieve an eflcctive
Federal program,

1f the forejoing recommendntions are
approved by you for the puidance of
Federal agencies in the conduct of their
radiation protection activitices, it is fur-
ther recommended that this memorans
dum be published in the FebiraL
RECISTER.

Arvmntvr S. FLemmine,
Chairman,
Federal Radiation Council.
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The recommendations numbered *
throurh “7" contained in the ab--
memorandum  arc approved for 1.
guidance of Federal azencies, ancg
memorandum shall be published 1o 1,
FEDERAL REGISTER,

Dwicir D. EISENHOWER
May 13, 1960.
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