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RADIATION PIOTECTION CUIDANCE
FOR FEDERAL AGENCIZS

tMemorandum for the President

Pursuant tn Cxrecutive Order 10831 and
Puoblic Law 86-373, the Federal Radia-
tion Council has made a study of the
huzards and use of radiation. We here-
with transmit our first report to you
concerning our findings and our recom-
mendations for the puidance of IPederal
agencies in the conduct of their radia-
tion protection activitics.

It is the statutlory responsibility of the
Council to “* * * advise the President
with respect to rediation matters, di-
reclly or indircctly afiecting health,
including guidance for all Federal azen-
cles in the formulation of radiation
standards and in the establishment and
execution of piotrams of cocperation
with States * * *”

Fundamentally, setting basic rodiation
protection standaids invoives passing
Judgment on the extent ¢f the possible
health hazard society is willing to accept
in order to reaiizce the known benefits
of radiaticn. I. involves inevitubly a
balancing Letv.-ean total health protec-
tion, which might require forecoing any
activities increasing exposure to radia-
tion, &ngd th= vizorous promotion of the
use of radiztion and atomic energy in
order to zchicve oplimum benefiis.

The Federal Radiation Council hzs
reviewed availzlle knowledee on radza-
tion effects and consulted with scientists
within and outsice the Government.
Each member has also examined the
guidance recornraended in this memo-
randum in light of his statutory responsi-
Bilitics. Althoush the guidance does not
cover all phasss of radiation protection,
such &s initernal cmitters, we find that
the guidance which we recommend that
you provide for the use of Federal agen-
cies gives sppropriate consideration to
the requiremcenis of health protection
and the beneficial uses of radiation and
atomic encigy. Our further findings and
recommendations follow.

Discussion. The fundamental proklem
In establishing radintion proteciion
guides is to allow as much of the bene-
ficial uses of jonizing radiation as pos-
sible while assuring that man is not
cxposed to unduc hazard. To get a true
Insicht into the scope of the problem
and the impact ol the decisions involved,
& review of the beiocfits and the hazards
s necessary. )

It is imporiant in censidering both the
benefits and hazards of radistion to ap-
preciate that moan has existed throushe-
out his history in a bath of natural
radiation. This backeround: ruadiation,
which varics over the carth. provides a
partial basis for understandina the ef-
feets of radiation on man and serves as
an indicator of the rantes of rachation
exposures within which the human popue-
latien has developed and inereased.

The benefits of idvnizing radialion.
Radiation properly contiolled is a boon
Lo mankind. 1t Las been of inestimable

‘value in the diasnosis and treatient of

discascs. 1L can provide svurces of
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enerry ereater than any the world has
yet had available. In industry, it is used
s a tool to mcasurc thickness, guantity
or qualily, to discover hidden flaws, to
trace liquid flow, and for other purposes.
Bo many resecarch uscs for jonizing radia-

- tion have been found that scientists in

many diverse ficlds now rani: radiation
with the microscope in value s a work-
ing tool.

The hazords of fonizing radiation.
Ionizing radiation involves health haz-
ards just as do many other useful tools.
Scientific findings conecrnins the bio-
logical effects of radiaticn of most im-
mediate interest to the establishment of
radiation protection standards are the
{ollowing:

1. Acute doses of radiation may pro-
duce immediate or delayed efiects, or
both.

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
changes, to biological signs clearly indi-
cating damage, to dealh at levels of &
few hundred rems.

3. Delayed efiects produced either by

acute irradiation or ty chronic irradia-.

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

4. The delayed effects from radiation
are in general indistinguishable from

familiar pathological conditions usually .

present in the population.

5. Deizyed eflects include genetic
effects (effects transmitted to succeeding
genernlions), increased incidence of
tumors, lifespan shortening, and growth
and development chaneges.

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

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

8. Althourh jonizing radiation e¢an in-
duce genctie and somatic effects (effects
on the individual during his lifetime
other than genctic effects), the evidence
at the present time is insuffizient to jus-
tify precise conclusions on the nature of
the dosc-ciTect relationship at low doses
and dcse rates. Mereover, the evidence
is insuificient to prove cither the hypoth-
esis of a “damage thxes.xold" (a point
below which no damage occurs) or the
hypothesis of “no thxcs.)old" in man at
Iow doses.
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9. Iffone asrumes 8 direet Hnear .7
tion between biolonical elcel ance
am»ount of dosc, it then become: pe-: .
to rclate very low dose to an usium
biolomecal eflect even thouth it {5 not «
toctuble. It is gencrally arrecd t“"L I
cficct that may actually ozcur vl =
exceed the amount predicted by .
assumption.

Basic biological assumptions. ‘Tre-
are insufiicien. data to provide o &=
basis for evaluating radiation effcoin ?
oll types and Jovels of irradiation
is particular uncertainty with respocl -
the biological effects at very lcw &
and low-dosc rates. It is net proic:
therefore to essume that there is a !
of radiation expusure below which
is absolute certainty that no effect:
occur. This consideration, in acduit.:
to the adoption of the conservative I+
pcihesis of a linear relation katweern b0
lozical effect and the amount of ¢.-
Gelerinines our basic approach to 1.
formulation of radiation protociic
guides.

The lack of adequate scientific in/c
mation makes it urzent that 24dci
research be undertzken and neT ¢
cdeveloped to provide a firmer basis
evaluating biolczical risk. Appror:::
member agencies of the Federa) Raoc.
tion Council are sponsorinz ang enscy
aging research in these areas.

Recommendaiicns. In view c¢f
findngs sumimarized atove the follow::
recemmendations are made:

It is recommended that:

1. There should not be any maxn-m=
radiation exposure without the exnec:
tion of benefit resulting {rom such :
posure. Activities resulting in man-n-
radiation exposure shiould be authori-
for useful applications provided in 1.
ommendations sct forth herein =
followed.

It is recommended that:

2. The tlermy “Radiation Prefer::
Guide” be adopted for Federal use. 7.
term is defined_as_the_radiaticn ¢:
which should not be exceeded wili
carcful consideration of the reaso:s :
doing s0; every eflort should be n"' :
encourage the maintenance of redis
doscs as far below this gun.;-
practicable.

It is recommended that:

3. The following Radiation Proie:t:
Guides be adopted for normal peacets:
operations:

Type of eaposure

Condition Dose (rem)

Radiathon worker:
() Whels badyv head and frimk, active blood form-
tng orpany, gonads, or Iers of [SY'S

() Ione
(e} Ofher orrans,

Population:
() Inhni il
) Avesape...,

I weekS. o ocvcecneenad] 3
() Ehin of wholc body 8Dd IhYTOkL. . oo.eensomoannaf Y

18 weeks.
() HMands and forearms, ket and ankles. . eean.... {\'

Year. . ceece.
W YUW cveeranncrenaans| § (Lunady),

Accumulnted dose_ ...} 5 umr« lhc nunbet of yeros b

ML

CAT. . envemoeammanes] 30.

<[ U1 microrrem of mdinm-225 0.
“l»whgu:tl cquwvalent. :

ORP. .. cecnnersarnnne

13 woekS. o icvennreees| &

(whale hody),

enenses] 0.5

The followins points are made in re-
lation to the Radiation Protection
Guides herein provided:

(1) For the individual in the pos-u
tion, the basic Guide for nunual vl
body dose is 0.5 rem. This Guide :
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plies when the individual whole body
dos2s are known. As an opcralional
technique, where the individual whole
body doscs are not known, a suitable
sample of the exposed population should
be developed whose protection guide for
annual whole body dose will be 0.17 rem
per capita per year. It is emphasized
that this is an oprrational technigue
which should be modified to mcet spe-
elu} situntions.

(2) Considerations of population ge-

. petics impose a per capita dose limiiation
for the gonads of 6§ rems in 30 years.
The operational mechanism described
above for the annual individual whole
body dose of 0.5 rem is likely in the im-
modiate future to assure that the go-
padal exposure Guide (5§ rem in 30
years) is not excetded.

(3) These Guides do not differ sub-
stantially from eertoin other recori-
mendations such es those made by the
National Committee 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 Committee
on Radiation Protection (NCRP) and
the International Commission on Ra-
diological Protection (ICRP). However,
this term is often miisunderstood. The
words “maximum” and “permissible”
both have unfortunate connoiations not
intended by either the NCRP or the
ICRP.

(5) There can be no single permissible
©or acceptable level of exposure without
regard to the reason for permitting the
exposure. It should be general practize
to reduce exposure to radintion, and pos-
{tive effort should be cairied oui to ful-
fill the sense of these recommendations.
It is basic that exposure 10 radiation
should result {rom & real determination
of its necessity.

(6) There can be different Radiation
Protection Guides with different numer-
ical values, depending upon the circum-
stances. The Guides herein recom-
mended are apprapriate for normal
peacetime operations.

(7) These Guidcs are not intended to
apply to radiction exposure resulting
from natural backrround or the pure-
poseful exposure of patients by practi-
tioners of the healing arts,

(8) It Is recomnized that our present

- scientific knowledze does not provide a

firm foundation wiilin a factor of two
or three for selcction of any particular
numerical value in preference to another
value. It ghould be recounized that the

i Radiation Protection Guides recoms-
mended in this paper are well below the

‘{ Jevel where biolozical damage has been

x observed in humans,

Jt s recommended that:

4. Current protection guides used by
the agencies be eontinued on an interim
basis for orzan doses to the population.

Recommendations are not made con-
ecrning the Radiation Protection Guides
for individual orpan doses to the popu-
Iation, other than the ronads. Unfore
tunntely, the complexities of establishing
ruides applicable to radiation exposure
of all body oruans preciude the Counell
from making recommendations concerine
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ing them at this time. However, eurrent
proiection puides used by the agencies
APPCRT appropriate on An interim basis.

It {s recommended that:

5. The term *Radioactivity Concen-
tration Guidc” be adopicd for Fuederal
use. This term is defined as the eoncens-
tration of radioactivity in the environe
ment which is determined to result in
whole body or orran doses equal to the
Radiation Proiection Guide.

Within this definition, Radioactivity
Concentration Guides can be def.ermined
afler the Iladiation Protection Guides
are decided upon. Any given Radioac-
tivity Concentration Guide is appbcable
only for the circumstances under which
the use of jts correspondint 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 continue
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 concontration guides are not
svzailzble, and where Radiation Protec-
tion Guides for specific organs are pro-
vided herein, the latter Guides 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-
era) Radiation Council has also initiated
action directed towards the development
of additional Guides for radiation
protection
:' isrecommended 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 zgency having
Jurisdiction over the matter has carefully
considered the reason for doing so in
licht of the recommendations in this
paper.

The Radintion Protection Guides pro-
vide & general framework for the radia-
tion protection requirements. It is
expected that each Federal azency, by
wirtue of its immediate knowledze of its
operating problems, will use these Guides
as o basis unon which to develop detailed
standards tailored to mect its pariicular
requirements.  The Council will follow
the activitics of the Federal acencies in
this area and will promote the necessary
coordinmtion to achieve an eflective
Federal proaram,

If the foregoing recommendations are
approved by you for the ruidance of
Federal agencics in the conduct of their
radiation prolection nctivities, it is fur-
ther yecommended that this memoran-
dum be published in the FedeRaL
REGISTER.

Arnmnur S. FLEmMMING,
Chairman,
Federal Radiation Council.
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‘The recommendations numbered
throurh *7" contained in the al--
memorandum  arce approved for i,
guidance of Federal agencies, anc
memorandum shall be published in Ll
FEDERAL REGISTER.

Dwicsr D. EIstrHOWELR
May 13, 1960.

[PR. Doc. 80-4539; WMied, May 17, 19°:
8:61 am.}
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