Insert to Accompany Natmnal Bureau of Standatds Handbook 59,

Permlssnble Dose from Extemal Sources of Yonizing Radlatlons

Maximum Per‘missiblé Radiation
Exposures to Man

" A Preliminary Statement of the
- Natlonal Committee on Radiation Protectlon
) and Measurement

Introductlon

Since the publication of NBS Handbook 59 on Pel mlss1b1e Dose from
Extemal Sources of Ionizing Radlatxon the National Committee on
Radiation Protection and Medmuement (NCRP) has continued the
study and review of its recommendations, particularly with respect
to genetic effects and the possible shortening of average life expectancy
due to radiation exposure of a larger fraction of the population. The
NCRP plopmals resulting from these studies had an important influ-
ence on the decmons reached by the Inteuntlonal ‘Commission on
Radmloncal Protection (ICRP) in.Geneva 111,Ap111,1906 which re-
sulted in a general lowering of the maximum permissible accumulated
dose (MPD) for occupational radiation exposures, as well as for
exposures of the population as a whole. These changes are in accord
with the informal agleements 1eached by the ICRP in Stockholm in
1952.

The NCRP has now agleed upon the formulatlon of revised recom-
mendatxons on maximum permissible doses which integrate the national
and international views for practical application. The Committee is
pleased to note that the findings of the ICRP are reinforced by the
important information and data provided in the subsequent reports of
the National Achemy of Sciences and the Butlsh Medical I{esearch
Council.

The changes in the accumulated MPD me not the results of positive
evidence of damage due to use of the earlier permissible dose levels,
but rather are based on the desire to bring the MPD into accord with
the trends of scientific opinion; it is recognized that there are still
many uncertainties in the available data and information. Considera-
~ tion has also been given to the probability of a large future increase
in radiation uses. In spite of the»trends, it is believed that the risk
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involved in delaying the activation of these recommendations is very
small if not negligible. Conditions in existing installations should be
modified to meet the new recommendations as soon as practicable,
and the new MPD limits should be used in the design and planning of
future apparatus and installations. Because of the impact of these
“changes and the time required to modify ex1st1ng equlpment and
installations, ‘it is recommended on the basis of present knowledge
that a conversion period of not more than five years be adopted within
which time all necessary modifications should be completed. '

Definitions

For the pm poses of this pr eliminary statement, the following tenta-
tive definitions are given:

Controlled. Area. A deﬁned ar ea in Wthh the occupfltxonal exposure
of personnel to radiation or to radxoactne material is under the super-
vision of a radiation safety officer. (This implies that a controlled
area is one that requires control: of access, occupancy, and working
conditions for radiation protection purposes.) ‘ ‘

Worlkload. The output of a radiation  machine 01 a radioactive
source mtegrated 0V61 a suitable time f\nd e*{messed m appropriate
units.

Occupancy Factor. The factor by which the workload should be
- multiplied to correct for the degree or type of occupancv of the area
in question.

RBE Dose. RBE stands for relative biological effectivenessf.’ An
RBE dose is the dose measured in rems. (This is cliscuSsed in the
forthcoming report of the International Commission on Rédiological
Units and Measurement.)

MPD Recommendations for Q‘cc‘upationél
Conditions (Controlled Areas)

‘1. Accumulated Dose. The maximum permissible accumulated dose,
in rems, at any age, is equal to 5 times the number of years beyond
age 18, provided no annual increment feXceeds 15 rems. Thtis'the
accumulated MPD=5 (N-18) rems where N is the age and greater
than 18. This applies to all critical oxgans e‘{cept the skm for. Wthh
the value is double. ’ i

2. Weekly Dose. The previous permissible weekly whole- body dose
of 03 rem, and the 13-week dose of 3 rems when the weekly limit is
exceeded, are still considered to be the weekly MPD w1th the above
restriction for accumulated dose.

3. Emergency Dose. An accidental or emergency dose of 25 rems
to the whole body, occurring only once in the lifetime of the person,
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~ shall be assumed to have no effect on the radiation tolerance status of
that person. (See National Bureau of Standards Handbook 59.) -
4. Medical Dose. Radiation éxposures resulting from necessary
medical and dental procedures shall be assumed to have no effect on
the radiation tolerance status of the person concerned.

MPD Recommendations for the Wholé Population

5. The maximum permissible dose to the gonads for the population
of the United States as 'a whole'from all sources of radiation, including
medical and other manmade sources, and background, shall not exceed
14 million rems per million of population over the period from concep-
tion up to age 30, and one-third that amount in each decade thereafter.
Averaging should be done for the populauon group in wh1ch Crngs-
- b1 eeding may be expected

Recommendations for Internal Emitters

6. In controlled areas, the permissible radiation levels for internal
emitters will conform to the general principles outlined above. Where
the critical organ is the gonad or the whole body, the maximum
permissible concentrations of radionuclides in air and water will be
one-third the values heretofore specified for radiation workers. Where
single-or *ans other than the gonads are regarded as the critical organ,
" the present maximum permissible concentrations will continne. For

individuals outside of controlled areas, the maximum permissible con-
- centrations should be one-tenth' of those for ocecupational exposures.
(Other changes in the maximum permissible concentrations for radio-
nuclides may be introduced because of additional information de-
veloped since the publication of National Bureau of Standards Hand-
book 52.)

Discussion of Revised Recommendations

7. The MPD for occupational 'exposure is based on the absence of
detectable injury to the individual. It remains at its present level of
0.3 rem/week for the whole body. Where the dose in any week exceeds
this value, a dose of 3 rems in 13 weeks may be accepted. The 13-week
period may start at the beginning of the calendar quarter or the
beginning of the week during which the permissible weekly dose was
exceeded.

8. The rules given in Handbook 59 will be continued for operational
and administrative purposes, but some of the rules will be modified by
provisions related to an average yearly limitation of occupational
exposure to external sources of ionizing radiation of 5 rems.to the
blood-forming organs, gonads, and lens of the eyes, and of 10 rems to
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the skin. The use of “5 rems” in the statement of the revised rules
is for the purpose of design and administration. The critical linitation
will be that defined for the~tota1~ accumulated dose in pzn:ﬂgmph 1
above.

9. If a person’s occupational exposure is documented or othmwxse
known with reasonable certainty, he may be permitted to use his
reserve exposure in accordance with paragmphq 1 and 2 above, In all
other cases, he shall be assumed to have received his maximum ge-
cumulated dose as indicated in paragraph 1 above.

10. It is considered that with the current and proposed low levels of
occupational exposure, it is pre&.ently not necessary to make special
allowance for medieal exposure in conjunction with occupational ex-
posure. This consideration may later become important. The effects
of 'medical\exposm'es‘ have long been considered by this Committee to
be the responsibility of the attending physician; it is his responsibility
to evaluate medical radiation exposure in relation to the health of the
individual. (See National Bureau of Standards Handbook 59.)

11. In the determination of the population dose in the vicinity of

radiation sources, proper consideration should be given to ovcupancy
factor and to woxkload The exposure of individuals outside of con-
trolled areas may be mtegmted over periods up to one year.

'12. While at the moment it is not feasible to determine the average
exposure for the population with any reasonable aceuracy, the adoption
of some figure is necessary for planning purposes. For the immediats
future, it may be assumed that the total integrated RBE dose received
by -all radiation workers wﬂl be small in comparison with the inte-
grated RBE dose of the whole population. Furthermore, persons out-
side of controlled areas, but exposed to radiation from a controlled
area, constitute only a small portion of the whole population. There-
fore, if this small portion is assumed to receive yearly an average per
capita dose of 0.5 rem, the total dose to the whole population from -
manmade radiations is not likely to exceed 10 million rems per million
of population up to age 30. (This assumes a dose of 4 million rems pexr
willion of population over this age per iod fl om background radiation.)

J anualy 8, 1957





