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RADIATION PROTECTION GUIDANCE , ﬁm f- 7f'

FOR_CONTROL OF EXPOSURES AT ENIWETOK ATOLL A vg 2,197 3

INTRODUCTION

Standards for protecting man against exposures to ionizing

radiation evolved from the use of radium and x-rays. They have

been extended during the development of nuclear technology which

has given us man-made radioactive elements. National and inter-

national groups of authorities have developed approaches for protec- . ,

AR @wwwpp;weavr(

tion and established numerical standards which, in their viewk pr?vide

a degree of radiological safety at least as stringent as is achieved

for other agents, such as chemicals, explosives and toxic substances.
Standards nov exist for broad categories of exposure conditions.

They are in daily use by governmental agencies and other bodies

"having responsibilities for health protection.

n

;Easily understood and applied by

the professionals. The use of judgement rather than rigid application

Standards are prepared so as to

is favored. There are benefits as well as risks associated with
radiation usages, énd sitvations will arise to which standards are
not directly applicable. Such cases are handled on a case-by-case
basis, with professional judgements made as to exposure levels that

are justifiable under the circumstances,
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RADITATION PROTECTION STANDARDS RELEVANT 10 ENIWETOK GUIDANCE

Within the United States essentially all radiation protection
activity is based on issuances of the
Federal Radiation Council (FRC)

National Council on Radiation Protection and Measurements (NCRP)

‘International Commission on Radiological Protection (ICRP)
Standards adopted and published by these bodies are in regular,
day-to-day use; they provide the bases for judgements and recommenda-
tions pertaining to radiatibn protection at Eniwetok Atoll in the
years ahead as it relates to cleanup, rehabilitation and reoccupation
of the islands by the Eniwetok Atoll People. The material which
follows is based on the philosophy and numerical values contained in

ﬂ‘»gp FRC

,” NCRP and FSRP publications, with the most extensive use being
A st TCHY i

made of the lwst. Some details of BEBC, NCRP and ¥gRP guidance are

provided in a concluding section. Readers are referred to the

VEvibte re ‘
; y, listed &s references Sor—=he Yo levant——publications 7”0!’ .ﬁa‘
‘ Crr. Sa -/
4 issujgcby the councils and commission. :

RADIOLOGICAL CONSIDERATIONS FOR REOCCUPATION OF ENTWETOK ATOLL
TCHY ~rC

-BBE, NCRP and P recommendations must be applied to Eniwetok

in manner different from that used for a proposed nuclear facility

or at a leboratory where radioisotopes or ionizing radiation generating

machines are to be used. At Eniwetok radioactive contamination is
distributed in the environment and the owners of the atoll are absent
at a radiologically safe location. The problem is finding the

procedure, assuming one exists, through which all or part of the

atoll can be made safe as the permanent home for the Eniwetok

7
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Atoll People, @5 well as—for-visttors—to-the-atoll]

The basic principles of radiation protection are applicable

everywhere, t£—EnTwetuk—the—pctentTat—rrsﬁzﬁfg;::szfi?enzﬁfzijiAént »45

Fundamental dec151ons i
=)

‘4§ﬁ§§the exposure standards to be used in the evaluation of the

radiological survey and the cleanup and rebabllltatlon 0ptlons é21~;fk1§

« he objectives, drawn from ICRP, are
a. to prevent acute radiation effects, and
b. to limit the risks of late effects to an acceptable level.
Impleméntation of the plans for recovery of Eniwetok Atpll will
require for their success:
1. Periodic assessments of environmental radioac;ivity
2. Measurements of humans by dosimeters and whole body counter
3. Forthright attention to the procedures which will keep
exposures as low as practicable.
4. The most critical element of the population receiving the
highest exposure will be used in applying numerical criteria
5. Use of dyﬁamic life style and diet adapted to radiological
conditiops during the lifetime of returnees and later
generatiéﬁs
6. bata'on total annual exposures for those receiving highest
exposures

Risks and Benefits

v 5(\"\
\
Risks associatedkradiation exposures during a life at Eniwetok

are assumed to be equal to others involving comparable quantities of
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. radiocactivity in conventional technological situations as treated by
. TeAf F{d
JFRE, NCRP an%ﬂi&&?. Radionuclides in the land, lagoon and sea
A

environment are predicted to pass through various pathways to man.

To the extent that practical measures can reduce exposures, there

is a degree of control available to inhabitants. As—samupper—Llimit-

nt in adiatior
"~ justifieble/acceptable—at—EniwvetokAtolds
'/‘o /4‘/'1/
Benefits associated with the return [of—tin§ Enivetok Peopie]
boin vyaely A A

EyiiiThave @grté;stated by ?héﬂ?kople. Recovery of property, use
of land, lagoon and sea resources with minimal restrictions, obtain-
ing new housing and community facilities, and acquiring structures,

‘ Fhenr
etc., left behind by the U,S.A. qualify as benefits frcm fenél viewpoint,
In this case, unlike some nuclear technology applications, risks
.and benefits apply to the same persons; nevertheless there may be
some variation among Eniwetok families because of variations in

" conditions between the family owned land holdings.

Steps taken to reduce exposures may have undesirable consequences.
Actions causing soil disturbance may reduce food crop production;
inability to construct a permanent home on an island for a period of
years would iﬁconQenience the owners. The concept of net benefit

must be kept in mind;@aé—eva&uateﬁi

Remedial measures

Engineering and advisory actions are the two categories of

remedial measures,

‘\\,‘/,)
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1. Engineering actions taken during cleanup and rehabilitation

operations provide a basis for measurement or other determina-
tion of effectiveness and adverse impact. Good initial

assurance of satisfactory completion can be given,

e =3

2, Advisory actions cover those activites of the returning

people and their professional counselors in reéponse to
instructions and technical advice on land use, housing
sites, dietary usages, etc, Results will be achieved ovgr'
a long period and.depend on the conscientious use of advice
and counsel and require continuing exchange of information
between inhabitants and technical sources. Bécause of time,'
human factors, pressures and qualifications, less &=t fA&Vﬂ.
optimum effectiveness may be prudently expected, dec<pite
e strong will to cooperateal %LJ ctaffkf.
Engineering actioné are those upon which the U, S, parties to cleanup
and rehabilitation shouldvplace the greatest reliance for assuring
continuing "as low as practicable exposures.'" 1If the U. S. leaves
the atoll in nominally safe condition, it can put the control in the

hands of the people with a high degree of confidence that Ey¥~’ﬂH(i;¥L,.

avpelvits ) Mo+’bﬁ_41{€edgéfk_?“ 5vn3{ﬁ}«fd¢5»¢L.
toward—eveats—will-be—at—the winimum. 'Disposal of contaminated

scrap, construction of permanent housing, selecting sites for any

planting of delayed yielding food sources such as coconut and pandanus,
end drilling and locating pumps at wells in uncontaminated ground
hav s He
. water, are typical engineering actions. Decisions’1 approval and

cooperation of the Eniwetok People will be necessary for some of these.

5
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Advisory actions should be considered as a bonus in the
exposure reduction planning. Restrictions on visits to certain

islands, restrictions on use of specgific animal or vegetable foods,

advisory thlOnS.

CbM{l e ‘f Ly /05wt MJufﬁI(}; QL[|C\J’~QG IYW y;p{Vl‘ (LIJ[’(;"U
o the 2y srceri
[?esueaa~&he—ewo—types~nf_£££inégAit must be possible to

maintain exposures of people below recommended levels; otherwise

the U, S. parties must deliberate whether cleanup and rehabilitation
of the atoll should be initiated now or at some later time. The
application of the array of actions to the situation at Eniwetok
Atoll as portrayed in the report of the radiological survey must
lead to positive findings if the people are to be given clearance
for safe return to their traditional home.

T}J»_)cﬁé Liw (
Radiatien—Protec

Recommended guides: [®

_;] issued by
| Icgpis o
. [?Ka‘&ae recommended as the basic standardg for control of exposures 7o /uQu o,

at Enlwetok,w;mmm_iﬁ—ehe—ﬂ.—ﬁ f&‘_-h—ts—shﬂu'td

“rotdas Iong as ~RELDCY

TA!; Jr\u e o™ ol T

/IIP{ﬂ [?he—use~e£=ﬁfe_§K1s recommended with the proviso thatfnot all

Vi
numerical valuegr,hould .be used for an allowable exposure from a

o e ok ‘ 4
-singleAsource in this case radioactivity from weapons tests. Fhe g
proviso is made so that the Eniwetok people will not be denied benefits
of future nuclear technology because they are receiving exposure from

man-made radiation to the level of acceptable standards.

/
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Survey, Cleanup and Rehabilitation Evaluation

It is recommeﬁded in this context that _{
s

oftHa TeyP Vose L,

Y. A limit of S0% of u€s) for individuals [w
A

be used. This assumes that the range of annual

exposure levels for persons receiving the higher

exposures will be known. /A. +.///vw Y WL,ﬁng
A dJo

for

2. Pre limit oF gonadal exposure£111 bj 5 rems in 30 years

i wae .. This is based on the genetlc dose coming prunarlly from
'-:.‘-'.-”-_"‘f_:r‘"""'- ‘:';"‘--:'3";» R T T BRIy "r; g e ek e >

B3 cesium %m’ ‘%aif‘-’l‘gfe of which /5 Baymd
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COIMMENDATIONS e

Individual

Whple bﬁdy 0.25 rem

r
/
Bdne ?érrow 0.25 rem/yr

f
/

B ne/ 0.75 ren/yr
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7455' THE INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION (IPRP

v < G ”

The ICRP originated in the Second International Congress of

?IVI(OJ/W_D Sumus #/ﬂ/"é 3

Radiology in 1928, It has been loocked to as the appropriate body

to give general guidance on widespread use of radiation sources

caused by rapid developments in the field of nuclear energy. ICRP

recommendations deal with the basic principles of radiation protection.
. To the various na;iqnal protection councils is left the responsibility

for introducing the detailed technical regulafions, recommendations,

e Ri e ior 'codes of practice best suited to ‘their:écountriés; ‘Recommeéndations™ = "= il

are intended to guide the experts responsible for radiation protection

practice. : » s Ci e
e Tl R SN e T R e T LN e T Wt AT e e B T T e T

ICRP states that the objectives of radiation protection are to

2 Tg*;iv;giprgvent_abute radiation effects: and to -limit :the risks of :late effects -

!
_ to an acceptable level. It holds that is unknown whether a threshold

503 8X188, 8nd it is agsumed that even the smallest doses involve &L .. ...
proporfiéﬁately smail risk.. No practical alternative was found to
assuming a linear relationship between dose and effect. This implies
that there is no wholly."ééfe" dose of radiation.

Exposureaéaom:natural background radiation carries a probability
of causing some somatic or hereditary injury. However, the Commission
believes that the 'risk resulting from exposures received from natural
background should not affect the justification of an additional risk
from man-made exposures. Accordingly, any dose limitations recommended

by the Commission refer only to exposure resulting from technical

‘
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practices that add to natural background radiation. These dose

limitations exclude exposures received in the course of medical

procedures, (These same qualifications with regard to natural
background and medical procedures are applied to FRC and NCRP
recommendations,)

ICRP developed the concept of "acceptable risk." Unless man

wishes to dispense with activities involving exposures to ionizing
o radiation, he must recognize that there is a degree of risk and
limit the radiation dose to a level at which the assumed risk is

deemed to be acceptable to the indivudal and to soc1ety because of

'.._...'

Ten 7Y 1 7 7... n ?,.‘

'“the benefits derived from such ect1vit1es.im

4 ':'o Ry .-

For planned exposures of individuals and populations, the JCRP

It is not desirable to expose members of the.public to doses as
ol _:;g-‘%i;:.f,-.}.-- S .~.

AR .high a8 those’ considered o e acceptab’e foriradlatlon workers

because children are -involved, members of the public-do not make the

'?#hbieeﬁfq.bé’expdsed;7and[membersﬂofftﬁe?puBIid;aie’hbf{sﬁbject’fd‘

selection, supervision and monitoring, and are exposed to the risks
of their own occupations., For planning purposes, dose limits for
members of the public are set a factor of ten below those for
radiation workers. The dose limits for members of the public are

a somewhat theoretical concept intended for planning purposes. It
will seldom be possible to ensure that no single individual exceeds
this dose limit. Even when individual exposures are sufficiently

low so that the risk to the individual is acceptably small, the sum
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of these risks may justify fhe effort required to achieve further
limitatien.
Where the source of exposure is subject to control, it is
desirable and reasonable to set specific dose limitations. 1In this

manner the associated risk is judged to be appropriately small in

relation to the resulting benefits. The limitation must be set at
a sufficiently low level so that any further reduction in risk
would not justify the effort required to accomplish it. Such risks
to members of the publié.from'man?made'eohrces;of radiation should

be less than or equal to other rxsks regularly accepted in every-

Coa - - . fe s
KA W k ,. it :.

g S
_._,41,;“ . ..».

\- ‘-.:

'dey life. They should ‘also be'Justlflable 1n;terms of benef1ts thak
would not otherwise be received. 1ICRP has stated that when dose
fé:svﬁﬁ¢+ﬂg;:iimitsfhave5been-exceeded,by.e-sﬁelliambﬁﬁt,éit‘istgenerally»moréf*“:??k?ff

- "signlflcant that there has been a failure of control than that one

> i few oS Cev e ume
P ,;-,t_-".-,.:x.;"

St famen UL el :.‘ ".. . .
RN

EF A R Uy -

or more 1ndividuals have slightly exceeded the lim;ts4
" "Dose limits" for members of the public ‘are intended to provide
+i gtadards for design and opsratibn ‘of radlation scurces so'that 1t s
unlikely that individuals in the public will receive more than a
specified dose. The effeceiveness is appraised by assessments through

sampling procedures in the environment, by statistical calculations,

and by a control of the sources from which the exposure is expected
to arise. Measurement of individual doses is not contemplated,.

Actual doses received by individuals will vary according to age,
size, metabolism, and customs, as well as variations in their environ-
ment. These variations are said to make it impossible to determine

the maximum individual doses. 1In practice it is feasible to take

account of these sources of variability by the selection of appropriate

SR



- ( (
critical groups within the population, provided the critical group
is Small.enough to be homogeneous with respect to age, diet and those
aspects of behavior that affect the doses received. Such a group
should be representative of those individuals in the population
expected to receive the highest dose. ICRP believes that it will

be reasonable to apply the appropriate dose limit for members of

the public to the mean dose of this group.
The inate variability within an apparently homogeneous group
" means that some members of the critical group will receive doses

somewhat hlgher than the dose 11m1t. At the very low levels of

i . [ .

.“ ,,-. . . ..,.-._. s ey . 9 S R
SIS . ; : R S, . . i Iy 2t A G
g < u,; .t T e v ’- -t . ’x~»'-..~:"\

- risk implied 'the-health consequence is likely to be minor whether

the dose limit is marginally or substantially exceeded.
o it T tatfon Yo exposure - of whole .populations:-isachieved partly. =ik .- i

by 11m1t1ng the 1nd1v1dua1 doses and partly by 11m1t1ng the number

T Ng e ey ad s . . . ern ‘__, sl -~
._-. . LRRPRN .'t- { - . ek ..\\.' P RETa

"V of persons exposed It is of the utmost 1mportance to avoid actlons

.‘. .2-." ».--'~"'.-‘ E

"that" may prove to be a serious hazard later, when correction may be
P ke imp0551b1e iz costly *ivvnfycf2§;%£mﬁﬁ<f?}és4:f;f?ﬁﬂ%ﬁli?f?iﬁiigtwiﬂ‘TJff
The ICRP dose limits for individual members of the public are
in Table . No maximum ’'somatically significant' dose for a popula-
tion is given. Using the linear dose-effect relationship and assuming
i no;threshold, the ICRP .indicates that an annual exposure of active
red marrow, averaged over each individual in the population, of 0.5
rem (correspondiné to the annual dose limit for members of the public)
might at equildbrium lead to an increased incidence of leukemia, at
most, of about ten cases per year per million persons exposed.

The genetic dose to the population should be kept to the minimum

amount consistent with necessity and should certainly not exceed 5

'
)
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TABLE 2 |

ICRP DosSE LIdITS 1/

Individuals Population
Gonads, red 0.5 rem/yr -
bone-marrow
) o ror2f
Tt Skin, bone, 3.0 rems/yr= -
thyroid
Hands and forearms; 7.5 ;ems/yrriy N -

- - feet and ‘ankles e

I

enetic dosé

Ry
o

ot
i

1/ For conditions and qualifications see ICRP Publication 9.

2/ 1.5 rems/yr to thyroid of children Qp to 16 years of age.

3/ See paragraphs 84, 85, and 86, ICRP Publication 9.



rems in 30 years from all sources other than natural background and
medical procedures. No single type of population exposure should

‘ take up a disproportionate share of the total of the recommended
dose limit,

For exposures from uncontrolled sources, e.g., following an

accident, ICRP identifies the term "action levels." The setting of
L action levels for particular circumstances is considered to be the

responsibility of national authorities.

. - . . - Soe et e DL Lo s e
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‘égl NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS®* (NCRP).

The NRCP was chartere;{by Congress in 1922 to collect, analyze,
develop, and disseminate information and recommendations about pro-
tection against radiation, radiation protection measurements and units,
and to provide a means for cooperation between organizations concerned
with radiation protection,

The NCRP position is that the ;ationalluse of radiation should

conform to levels of safety to users and the public which are at

tinuing and chronic exposure attributable to peaceful uses of ionizing

radiation are assumed,

. The NCRP.haS'édopted th

e .assumption of no-threshold dose-effects

sil e .Telations and -uses .the term."dose .limits' {n.providing guidance .on - i Bg

population exposures. FRadiation exposure is to be kept as low as

.. practicable.

."

racticable. The numericsl values of exposure
interérefed as recﬁﬁﬁend;tiéné notl;;gulétiéns. ﬁse_of thé no-thréshold
concept inw lves the thesis that there is no exposure limit free from
some degree of risk.

To establish criteria;'NCRP uses the concept of "acceptable
risk" (where the risk is compensated by a demonstrable benefit) broken

down to fit classes of individuals or population groups exposed for

various purposes to different quantities of radiation. Numerical

*This was formely the National Committee on Radiation Protection and

Measurements ettt i —

:aﬁtgeq§§g§§~g&:ingqng;aggghosg1aghieye§lf9;thher=ppwerful;hgentsi#icbp<3f3§{gfi
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as presented are to be . . .-

/e



recommendations for dose limits are necessarily arbitrary because
of their mixed technical and value judgement foundation. The dose
limits for individual members of the public and for the average
population recommended by NCRP represent a level of risk considered

to be so small compared with other hazards of life, and so well "

\ offset by perceptible benefits when used as intended, that public
approbation will be achieved when the informed public review process
is completed.

" For peaceful uses of radiation NCRP prOVideé'yeefly numerical

dose 11m1ts for 1nd1v1dual members of the publlc, con51der1ng p0551b1e

e pegte e RIS . o . seov o i s e e e ,: el e e ¥
v '1".‘._"(.~,A'_-.;‘\:~.‘-.'~._‘_. _A b l ,.. e E) ‘,-..., J ‘. e Py < -».-\- SVENLIUN rr. "'-.n- ;.‘..u e BRR T ST AL A

- somatic effects and strongly advocates maintenance of lowest practlcable
exposure levels especially for infants and the unborn. NCRP also
R e »¢recommends yearly dose. limits- for -the average population based-. upon ﬁ_ﬁﬁ§EA§f:

somatlc and genet1c con51derat10ns and r.umul:aL S ‘he ICRP 11m1t of

T S B X S ~_'n.\ B il ] e e T - I e seteia N, \J"' oF aamy lar e e .l
Sl T s AL SN (AR AR RS R 3 ,_;__-.,,“_.‘ N DI IP  R S N i

5 rems 1n 30 years ‘for gonadal exposure of the U 's. populatlon

Tablef%éi contains a summary of recommended values. NCRP Report No.
20 39 entitled, MBasic Radiation Protection Oriteris," dated Jadtary 15, -

1971, contains the most recent updating of NCRP recommendations for

protection of the public.
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' , NCRP DOSE LTNITS L/

TABL

Individual Population
Whole body 0.5 rem/yr 0.17 rem/yr
Gonads - 0.17 rem/yr 2/
Gonads (alternative 3/ - | 5.0 rems/30 yrs

objective)

1/ For conditions and qualifications on application, see KCRP Report
No. 39,."Basic Radistion Protecction Criteria."

2/ To be applied as the average yearly value for the population of
the United States as a whole. See paragraph 247, RCRP Report No. 39
3/ See paragraph 247, NCRP Report No. 39.

g
l



(} ( Federal Radiation Council (FRC). ~In 1959 by Executive Order

A \;

€<
the FRC wa;4estab115hed to advise t?e Pre31dent and to provide -
resgems b it/ L estallis g 7 il ly s T oo
c .

guidance for Federal agercies The m was a 31gned to the

Environmental Protection Agency in g_ /G 2O.

Basic FRC numerical standards and health protection philosophy

LC¥Ford g0 )P,
F TR ot emn

are similar to those of the 4

Proieetmoaq£%ek?j Numerical criteria and supportlng material are

. - : . * [ i att IR SO G B P
et LSR e, st Tt e gre ST eI L- o Agnos « R T R AN 2
cat _. [y . 0 PEg .‘-_. .:_., .‘, (2R 34 R e b Y ". Lﬂ R S 'L 14 e, . _.»_'.f-: PSRN

‘prov1ded in\é}Rad1at1on Protection Guides (RPG}qdeal with exposures

of individuals and of population groups where actioZiAZZe directed

.‘5“prxmarily at control of the ‘Bource o rad10act1V1ty, [;) '5‘?ff“3?~ﬁ“

“With

Protecthe Action Guides (PAG%&eee exposures of 1nd1v1duals and

T O NP TCRL N PR A W [P R A AE E e S D 3 R IR
populatlon groups to rad10act1v1ty from an unplanned release where
action is taken in the production and use of foods.

RPG, Radiation Protecfion Guides, express the dose‘that should
not be exceeded without careful consideration of the reasons for
doing so. Every effort should be made to encourage the maintenance
of radiation doses as far below this guide as practicable. The RPG's
are intended for use with normal peacetime operations, and there
should be no man-made radiation exposure without expectation of
benefits from sucﬁ exposure. Considering such benefits, exposure
at the level of the RPG is considered as an acceptable risk for a
lifetime. The RPG's for the population are expressed in terms of

annual exposure except for, gonads wvhere the ICRP recommended value cf

5 rems in 30 years is used. FRC states that the operational mechanism

/1
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tha-
described for application of criteria to limit,whole body dose for
individuals to 0.5 rem per year and to limit exposure of a siutable
sample of the population to 0.17 rem per year is likely to assure that

the gonadal exposure guide will not be exceeded.

Environmental radiation monitoring is a necessary part of

complying with the RPG guidance. The intensity and frequency of
measurements is to be determined by the need to be able to detect
sharply rising trends and to provide prompt and reliable information
on the effeetiveness of control actions. Radioactide.source control

actions and monitoring efforts are .to increase as predlcted exp05ures

. . it el PETIRT N - e o .«-~~_-, CS w «.44 o \ N _:.- W
"-'1'" o ‘-’"v'-'~'~'v Vad '""’-"-‘ B “, '4:.'.7-"vr i3 ?-"7- ;~'—_- SRS 'l'.~ ‘ R T RIS § s "‘ \.*-,A 3

‘move upward through a range of values and approach the numerlcal value
of the RPG, A sharply rising trend approaching the RPG would suggest
‘"fétfaﬁéhaédffrompt iction.” The' magnltude “of the actlonshould be':”*”’a”.uf

) ' related to the degree of 11ke11hood that the RPG would be exceeded )
. .,-:b_ -'._‘.-,_.‘.__; IRISE IR "‘_'{.' - ;_\ ';- X ) “- -t V/_..‘ R e e .; Yot e .‘.-.- LI ". u Y

; -

The child, 1nfant and unborn infant are 1dent1f1ed as belng more

sensitive to radiation than the adult Exposureo to be compared with

. L S . R . e, : T : : . R . . e - \ - TA . PRy PO S T
d B e . B . - ,.... R - DU v Lo .. S Rese 3
e W el ;:‘_:‘-u‘l,,.-_. PP =’ . TR P - s TEe T me, :

the guldance are to be dexlved for the most sen51t1ve members in the

population. The guide for the individual applies when individual
exposures are known; otherwise, the guide for a suitable sample (one-

third the guide for the individual) is to be used. This operational

technique may be modified to meet special situationms.
The FRC primary numerical guides, expressed in rem, are provided
in two reports, FRC Nos. 1 and 2, summarized in Table ﬁ. Secondary

numerical guides developed by FRC are expressed in terms of daily intake

of specific radionuclides corresponding to thz annual RPG's. Considera-

tion is given to all radionuclides through all pathways to derive a

)



TABLE I

FRC RADIATION PROTECTTION GUIDES l/

Individual
Whole body 0.5 rem/yr
Gonads -
Thyroid 2/ 1.5 rems/yr
Bene marrow 0.5 rem/yr

Bone ‘1.5 rems/yr

1/ For conditiens and qualifications see FRC Report

2/ Based upon a childs thyroid, 2 gms in weight and
listed in paragraphs 2.10-2.14 of FRC Report No,

Population Group

0.17 rem/yr
5 rems/30 yrs
‘0.5 ren/yr
0.17 rem/yrc

0.5 rem/yr

i AL e L 3/ A S AR T e e R N S L P S e N
“‘Borie (alternate 0 003 ‘g of - SR TTT0.001 pg of
guide) 226pa in adult 226pa in adult
skeleton skeleton
B A e A, R S G e e S T s e e i DG e T e T T
.'>‘|' <s ;—' ‘,\, ) '.‘,_\1:_.?:.‘ __;._1.-.; e --_‘.:.;-:..'-l. FIE AT NLAT I 8 O R ",:J.:-.;;;- .. .;?_ RUSEROR 7-;‘_':? —‘-&
»‘.:‘J..‘.‘_.. '-E:, :~";-‘-.- '.....;.' ..“:‘ 5 -:; AN . PR S _r LA R v ‘. ; . ';-,._' ‘-"T S I \-_: R

Nos. 1 and 2.

other factors
2.

3/ Or the biolcgical equivalents of these amounts of 226p.,

~



total annual exposure for comparison with FRC guides. However, for
many practical situations a relatively few radionuclides yield the
ma jor contribution to total exposure; by comparison, exposures from
others are very small.

PAG: The term "Protective Action Guide'" has been defined as the

projected absorbed dose to individuals in the general population which
warrants protective action following a contaminating event. In setting
these numerical guides the FRC was concerned with a balance between the
risk of radiation exposure and the impact en public well;being
aSSOC1ated with alteratlons of the normal productlon, proce581ng,

-'-'-.‘;'. -..'- ~,s. € -.--‘a;_'gﬁ':"~i--;‘-,,- u , _41-, 2
. - . (RS . 3 . B

‘distr1but10n and use of food

A protective action is described as an action or measure taken
;&/fﬁﬁjéﬁhéaivtofévOidkmosffof:the exboéureftoffadiatibﬁ'that«wddld'bécut from future ™ - ¢

ingestion of foods contaminated w1th radloactlve materials, An action

T o gat s ome N e - e . R . [P e Lt P . _-_ . N e, w2 . N N - e . -." 2N A e, ‘> ',;_ _‘_' g e
RPEICE RS A T e S _.,.;‘_.__::‘,,. i 4..‘__.‘ L W N A. .,4_, Flg N ‘. : C el ;g,‘;-'_..‘,.. N “"-.":.-".‘."' LR ~ LT RICRIC W _'7\ SRR
A .

is approprlate when the health benef1ts associated with the reduction
in exposure to be achieved are sufficient to offset undesirable
features of the protective.actlon ':Ahfeéédﬁ“féﬁﬁf}ihé{pféféééiéé:"“f
action should not be expected to occur frequently.

The numerical guides are related to three types of actions, (1)

altering production, processing, or distribution practices, (2) divert-

ing affected products to other than human consumption, and (3) condemning
affected foods. An additional category involves long-term, low level
exposure for which numerical guides are not provided; the need for
action is detefmined on a case-by-case basis.

The FRC identifies the critical segment of the population for which

dose projections are to be made for comparison with the guides. For
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. ‘ insfance, for 1311 in milk, the critical segment is children one

year of age.
In cases where it is not practical to estimate individual doses,
action will be based on average values of radiation exposure. Guides

131

for both individuals and a suitable sample are provided. For Iin

milk, the suitable sample is to consist of children approximately one

year of age using milk from a reasonably homogeneous supply.

- ' ' Numerical guidance for PAG's is provided in two reports, FRC Nos.

5 and 7 summarized 'in Table 4?17:
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TRC PROTUC"[VE ACTICY GU“DT

£40) - INDIVIDUALS AND POPUT artonsy

¢
~
.
'

W

Moge {n

e »'crg/‘ '

Environmental o

Catecory Pathway Sensitive Member Body Crean
None pasture-cow= children dose tol-
n!lk-man 1 year of ege thyrold -

{FRC #5) (2 gm thyroid)
dosc to.

bone LArrew

I pasiure-cov- children ad
milk-nan ~1 year o0ld whole body
{FRC #7) ' ' in first year
Yocal nopulation doce td31

/ consuming bone nwrrow

) other then locally rroduced end  »

- Catcgory 1 fcods whole body
(FRC #7) ' in firct year
. lonz terml.

plent uptake sultnble chronlic dose

III . fyrom root cemple of t0o benet

'mets and soil population marrcw and’

(FrC #7) whole body

X,

7 Valycs

for populations are given in parenthesis.

(2)

7 I-131 Total
230
Qo) -
",':"-" (5)
i

LG not prov'udd o“ this.catezcry.

Ic annual des s ar

cead Q 5 r.us to iniividuad or

C.2 reds !

r firstiyesr ex-

* euiteble cumple, citua-

tion %o tu :1p oHr*.tL_: evaluu:eu.

The proper dc,criptio 'af e

I

Case by cacge deo

Reccmmoernded Acticns

1. Change cettle from pasture to ctored fecd.
2. Sutstitute unaffected fresn milk Yy altering
procecsing or dfctribution yractices,

1, Chomre enttle from pasture to st
2. Substitute unnriectnd fresh milk
dispose of contauinated milk,

1. Modification of r1i:nl feed, fToud preocessing
and narzeting procticern.

2. Diversicon of crons Irem human focod cheln.

3. Destruction of cerope or wulmal feeds.

ferminntlion of desirability of
2ceticn. heulon dnvelves lony term ehanyzes in
farmin, iroetices sush as crop selecstion, che

ad meclianienl soil treatmens, and land
utili:n:ion.

cicn

'sui*cble'iample" of the population 1s coantaired in FRC reporta,

g/ Oneces Tor individual cutegories for €r-89, Sr-99, ond Cs-137 are surficf ntly co“,r*vativc, i.e., low, that 1t is unnecessery to provide ecdditionsl

1imivations on combined doses.

ince 2ll thrce nuclicdes’c¢on

3/ Assumcs dose from Sr-39 ard Cs-137 received in first /car.

ﬂ/ Action nct usually required in this cetegory

(o

opur
[P

v

C:ntribution Lo tctql doce troa

-90 i5 est

it not requircd in CatEBC“j I.i No ndditional total doze

vute;to kere fmarrow dosej the cum of rrojectcd doses frem each should be compered to tha
numerical velue of tne recpective guide in the appr op“iabe cciesory when hc necé for p-otcc ive action is

concicered.

timated to be five tizes dose in first year,

eriterion precented.




