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RADIATION PROTECTION GUIDANCE

 

FOR CONTROL OF EXPOSURES AT ENIWETOK ATOLL

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 pretec- | ;

Any touservetr eeood
tion and established numerical standards which, in their views provide

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

for other agents, such as chemicals, explosives and toxic substances,

Standards now exist for broad categories of exposure conditions.

They are in daily use by governmental agencies and other bodies

‘having responsibilities for health protection.
p

jeasily 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, and situations 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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RADIATION 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 radiation 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

TERY FRO
»”NCRP and -F@RP publications, with the most extensive use being

A first TCrP FH
made of the #wet. Some details of BBE, NCRP and +6RP guidance are

provided in,a concluding section. Readers are referred to the

Welw bre re ,

; y, listed 4s references fortelevant—publications Sor eo

Crug aK 7
A issuddby the councils and commission.

RADIOLOGICAL CONSIDERATIONS FOR REOCCUPATION OF ENIWETOK ATOLL

4oKY Fre
ee, NCRP and M@RP recommendations must be applied to Eniwetok

in manner different from that used for a proposed nuclear facility

or at a laboratory 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

m
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“ Atoll People, @swel]asfer-visitorsto-the-atol{7

The basic principles of radiation protection are applicable

everywhere.eTtaeCaneEne ,

Fundamental sZictone ftees}
_ Eaeg] the exposure standards to be used in the evaluation of the

  

radiological survey and the cleanup and rehabilitationPPrtons Dpk

4 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.

Implementation of the plans for recovery of Eniwetok Atoll will

require for their success:

1. Periodic assessments of environmental radioactivity

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 dynamic life style and diet adapted to radiological

conditions during the lifetime of returnees and later

generations

6. Dataon total annual exposures for those receiving highest

exposures

Risks and Benefits .
©
aps

Risks associated, radiation exposures during a life at Eniwetok

are assumed to be equal to others involving comparable quantities of

3
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radioactivity in conventional technological situations as treated by

Tekt pre
FRC, NCRP andBRP. 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-an-upper—timit-

 

nt in adiatior

justifiebte/accéptabtie-at-Eniwetok
te f jel

Benefits associated with the return (ofthe Eniwetok Peepte]
been Cv wet A A

[arttivhave Go-testated by thePeople. Recovery of property, use

of land, lagoon and sea resources with minimal restrictions, obtain-

ing new housing and community facilities, and acquiring structures,

ther
etc., left behind by the U.S.A. qualify as benefits frem fenéj 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 inconvenience the owners. The concept of net benefit

must be kept in mind,fand—evetueted,

Remedial measures

 

Engineering and advisory actions are the two categories of

remedial measures.

D
P
)
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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.
Fee Fa

2. Advisory actions cover those activites of the returning

people and their professional counselors in response to

instructions and technical advice on land use, housing

sites, dietary usages, etc. Results will be achieved over”

a long period and.depend on the conscientious use of advice

and counsel and require continuing exchange of information

between inhabitants and technical sources. Because of time,

human factors, pressures and qualifications, less that thon

optimum effectiveness may be prudently expected, despite

a strong will to cooperateat flu cul sel.

Engineering actions are those upon which the U. S. parties to cleanup

and rehabilitation should place the greatest reliance for assuring

continuing "as low as practicable exposures." If 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 Bae gre ncae

LpesSewues wil] not be exceeried to 0% Siem ticeul decrtt .
teward—events—will—be-attheminimum. “Disposal of contaminated

 

scrap, construction of permanent housing, selecting sites for any

planting of delayed yielding food sources such as coconut and pandanus,

and drilling and locating pumps at wells in uncontaminated ground

hav tus Fhe
water, are typical engineering actions. Decisions, approval and

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

S/
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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 specific animal or vegetable foods,

 

advisoryFerions
C puss eri th. LY /OSubt peductige eebicued by en eer wchiensuo ty/ pincer ier
[Between—thetwo-typesofactiongit 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 hone.

The Dose Liw?{

Recommended guides: [Radiation_Protect PS) issued by

IcKr ts , ft
t [esdane,recommended as the basic standardg for control of exposures fe /utis..,

at PenssokBeSatane (ERis—shoctd

as long as ~FRENCYy

This te tn awed oa —
_ITPIA [Sre—use~e£=RPC"S ,is recommended with the proviso that,Mot ‘all

Vue Am
numerical valuedshould,-be used for an allowable exposure from a

sei WM bry ~ moka . gee THOSsinglesource, in this case radioactivity from weapons tests.

 

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 recommended in this context that {

Ss— of HA TCeP Lose bivw:

1. A limit of 50% of(PRE-REG-vetuds] for individuals fy
A

be used. This assumes that the range of annual

exposure levels for persons receiving the higher

exposures will be known. The Allegisey onnoe .

x afor
2. Phe limit @ gonadal exposure faiteJerems in 30 yearsPERRY.

ve te attee ge git8 *La, OM oo
atte ripe Ree ain ‘fe Spat arba tsets tee -aedo aywyPayer, 6a eeare. Sardihes en oe wee96ooTaos

137Gesiumeee,Heeof which /5 “yo yews /
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TABLE

   
TASK CROUP RECOMMENDATIONS a
 

/ Individcusl

Sear Whble body 0.25 val

 

Bhotet /
Bane maTTow 0.25 rem/yr  — /

: Bone / 0.75 rem/yr

/ .

Gonads -
i

f t

. ‘ . .

tele hs SeeA ee «veg rrarr A ee woe we ae t entte ae nee sheeFs alittle ves wie we 4
at a eel ad ery geet ae sur ttt re sates eee ee te ieep . ct ates oat ce Be =e - eh ee, a the, ‘eT Qe Been ae
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any aoe _¢ . : oe, wet . wet * elt a aa te
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THE INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTIONoNCiGRP

U Oe t \
The ICRP originated in the Second International Congress of

   Review pub Sunate0S }

 

   

 

  

 

Radiology in 1928, It has been looked 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 national protection councils is left the responsibility

oT ae:

for introducing the detailed technical regulations, recommendations,

vier vinesor‘codes ofpractice best suited: ‘to:“‘their-countries.” ‘ Recommendations” “307-857

are intended to guide the experts responsible for radiation protection

practice. . 4 . ; . . .
2SyL Me EE RRO GutatieMr are oP Dietfred loket cee peebease othe

ICRP states that the objectives of radiation protection are to

ocprevent acute radiation effects. and to limit the risks of -late effects -

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

.:,,@kists, and.it. is assumed that even the smallest doses involve -@@....
s iis re, ey eT ae a : soe re tyes rn . we TN ats Sob ethe

proportionately small risk. No practical alternative was found to

assuming a linear relationship between dose and effect. This implies

that there is no wholly ."safe" dose of radiation.

Exposure afeem-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

‘
'

aoe
~~”



 

oaae note 2 rvt oo ert eh

: “TBhoiceto dé exposed,and members of the public -are ‘not subject’ to:

C C
: Yo 21

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 ofSandNOR

recommendations, )

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

wishes to dispense with activities involving exposures to ionizing

radiation, he must recognize that there is a degree of risk and

limit the radiation dose toa level at which the assumed risk is

deemed to be acceptable to the indivudal and to ‘Society because of
EN

olen : TaSS *. ts,Ey aie

the’henefite “Gerived fron’ suchSanggne

 

For planned exposures of individuals and populations, the J.CRP

“has. recommended .the term "dose.Limit,” 34.00 potga 2 coeaieaTegeo

It is not desirable to expose members of the public to doses as

ndghas ‘those’colisidered® to be”“gcheptable ‘Forradiation: workers07 TF8ee

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

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



  

“gtahdards ‘fordesign and‘opération oftadiatton sources’sothat‘it is”

“te ae yt ty es csp et fae. wate ‘ . o¥ tw ON: UPR eeote Baneeles wee

fay”he” They should ‘also ‘be justifiable in'‘terms of benefits that

‘ormore‘individuals have slightly. exceeded ‘the’ linits.

aE
of these risks may justify the effort required to achieve further

limitation.

Where the source of exposure is subject to control, it is

desirable and reasonable to set specific dose limitations. In 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 public from man-made sources of radiation should

be less than or equal to other risks regularly accepted in every”

MDsvswets
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would not otherwise be received. ICRP has stated that when dose

Limits:have been. exceeded. by.a-small- amount,it ‘is génerally more *09167 2 wes

significant that there has been a failure of ¢ontrol than ‘that ‘one

Pre ; whytgy ese Sia wegen oe Bier bueee ote“ ‘ ee ee OkFpte Oe

“" "Dose limits" for members of thepublic are intended’ to provide

unlikely that individuals in the public will receive more than a

specified dose. The effectiveness is appraised by assessments through

sampling procedures in the environment, by statistical caleulations,

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. In practice it is feasible to take

account of these sources of variability by the selection of appropriate

2
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eritical 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 higher than the dose limit. At the very low levels of
A . eygen i, tle « Ie ~ oa wat : . st ee 'eet oe eR ees tet nove aa lile a oe, 272.. wit <9 ft TL he ES “3 eee

=risk tnplied,the‘healéh” coneeeannee diisLakedy to be minor whether
  

the dose limit is marginally or substantially exceeded.

tives,adhsimitation‘of exposure.of whole -populations: isachieved partlyiceSo

“by Limitingthe’ individual doses and partly by limiting the number

Padtagh ea Medes Decreeos Satoh neva iss Bobaky SateTeg et ead
“of persons exposed.It is of the utmost importance toavoid actions

ts teste alTots

 

‘that may prove to be a seriovs hazard later, when correction may be

OE FF ecGuipossibleor”costly: PEEVE Neko leeealineSoReal

The ICRP dose limits for individual members of the public are

in Table #. No maximum "“somatically significant’ dose for a populea-

tion is given. Using the linear dose-effect relationship and assuming

ney no- threshold, the ICRP indicates that an annual exposure of active

red marrow, averaged over each individual in the population, of 0.5

rem (corresponding to the annual dose limit for members of the public)

might at equilibrium 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 ae /

rerp pose tints L/

Individuals Population

 

Gonads, red 0.5 rem/yr -
bone-marrow

Skin, bone, 3.0 rems/yr2/
thyroid

Hands and forearms; _ 7.5 rems/yr 7 oe

-  'feet-and ankles 0 0tt m

Other single organs -

 

2 ty oa

       pine peana a pe
Genetic dose

 

ae.

os 5 rems/30yrs.  Lage ae a
w

“H
e

 

   

     

. ‘ . ers :tytn Sots ett eae's ost cote elape ela wl. : woe fat s, tet. ‘
ea tet ¥ Rete by eS : wo a3 mete Le oT sole ee 2 8h ae

.

aoa . . . . . oe - -

- we ate pert Seka palate. Ye ae dela ate ee eh mea ce “gia
s MSs ote eos eo ERY : - =e, of id gee ~ a,. “ ra te nN . ‘= oe ee

.

.

*. ne . tee : ae “3 on ey"s “ty . . : ’ wate vv .
: o us .. Stet Paes : . on2 we ee. Th 3 . fe oe .      

1/ For conditions and qualifications see ICRP Publication 9,

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

 

3/ See paragraphs 84, &5, 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

ae action levels for particular circumstances is considered to be the

responsibility of national authorities.
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B, NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS* (NCRP).

The NRCP was chartered‘by Congress in 106! 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 rational use of radiation. should

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

wich,sicleast as. stringent,as: thosé achieved: forother powerful agentss.Cons. 0.02.04

tinuing and chronic exposure attributable to peaceful uses of ionizing

radiation are assumed,

BoweMaeghtte Gat Pees asa ot eeaEatt ese Lesaeas mares 9NSATtal!

—_ The NCRP. as adopted the assumption of no-threshold dose-~effects

capeGachweedations and uses the term.!\dose limits". jn providing guidance ons - 0-21 0Ai

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

ae __, practicable. The numericalvalues of exposure as presented are tobe _.
weeTBR eee es ee TT aStn He Det oS ee eee Ta UD Bee

interpreted as recommendations not regulations. Use of the no-threshold

concept inwlves 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, estertihS==

eta,
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a

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 provides yearly numerical

dose limits for individual members of the public, considering possible

 

2 se sie a fe ras* wit oe fs on at Tee reat : . * “aoe teas % wet ogeeUTetkatet =y fe a nes nets, TT,ahbe a lo “« Ageye aT rane apg tte ee ateles Se teas

somatic bffects, “and Strongly advocates maintenance oflowest practicable

exposure levels especially for infants and the unborn. NCRP also

fyyas *nregommends yearly.dose.-limits:for-the averagepopulation based.“upon

me somatic and genetic considerations. ang FEomulgate s the ICRPLimit of

5rems “in39"years for gonadalexposure oF‘the U. "s, population.

“=r contains a summary of recommended values. NCRP Report No.

: "39‘entitled, "BasieRadiation‘Protection Criteria," dated January15," °

1971, contains the most recent updating of NCRP recommendations for

protection of the public.

mew. “40° SRS < . ae “a . aS melt te pte sun 7 & ys tetese ae et ee taof: outig Ey? : Be MT Nt r eetia tL SND weer ee ON

tah ats



TABLE BS

NCRP DOSE LINITS i

 

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)

  

   

 

See toMek eS asta,
“oe * ae TG =  

   

1/ For conditions and qualifications on application, see KCRP Report

No. 39,."Basic Radigtion Protection Criteria."

 

2/ To be applied as the average yearly value for the population of
the United States as a whole. See paragraph 247, NCRKP Report No. 38

3/ See paragraph 247, NCRP Report No. 39.

q



   

   
C ( Federal Radiation Council (FRC). -In 1959 by Executive Order

AGE Lg.
<—_

the FRC wasestablished to advise ied.regGente and to provide a

resembility foresfablisimg ayyhrod seeerrmscTel
cguidance for Federal agerfcies The,iaS was a ned to the

Environmental Protection Agency in eS (FO.

Basic FRC numerical standards and health protection philosophy

LACK Ford WCEP,
Stnabeoret—temnare similar to those of the 4

 

_Protestion=€ZeRP). Numerical criteria and Supporting material are
. ~ . : : ¢ Syn Ue fee to ay altat ee

tae, 3 -ore wert wear a's aes wy aeoe a 7 Meri ‘. OM eeTEoewat x a . we a7 slita yet, gree By.SPalead {y desis ~% wereME BJove eaevy ye

“Srovided ‘ia\l)RadiationProtection Guides (RPG),dea with exposures

of individuals and of population groups whereadirected

“primarfly: at ‘control of the- gource Of[ Radioactivity;Ao Le te patente Oe

Protective Action Guides (PAG) are exposures of naiiuate and
. : . . “ou a wo: * Fa tt tae Ths weeeS toe eee”ate et . . a ae e owe * 7 . “e, . . a tinny ee. Me ee wet of. . . emtSaree fe str ib =: oeae te yet!~ operrela eee val wt . vedi oycae etre eaten epee ET et

population groups to radioactivity ‘from an unplanned release where

action is taken in the production and use of foods.

RPG, Radiation Protection 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 such 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 where the ICRP recommended value cf

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

{fi
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Elz
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 effectiveness of control actions. Radioactive source control

_ actions and monitoring efforts are to increase as Predictedexposures
ee pte . ” aoe ens = ey y. we ee tas et % a . “hat : Ses Sot
aa fee : SNSat Be a Pat.Anaa Sa". osPteNe POP nye’et. "aD we 7 le lee tayeee, Tee x «

 

‘move upward through |a range of values and approach the. numerical value

of the RPG. A sharply rising trend approaching the RPG would suggest

":# devong‘add’ prompt’ 2action.” ‘The’ fidgnitude®“Ofthe“Setonshould“pe Pe ote

related to the degree.of likelihood that the RPG would be exceeded.
te tteRetengbetTLraneES Vier VEE TSE akEIDE han ne SagarcdDRE oy ta ThreTG

The child, infant, and unborn infant are identified as being more

sensitive to radiation than the adult. Exposures to be compared with
et he te at ay me. eye : td, ; - 7 fae. : a, wile toe

mo ee Slee peSake, ra , spt . 7 wes, wy: tare ta vr ZL. pete

the guidance «are to be “derived “for ‘the most sensitive 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 situations.

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 the annual RPG's. Considera-

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

y),



TABLE If

FRC RADIATION PROTECTION GUIDES V/
 

Individual Population Group

Whole body - 0.5 rem/yr 0.17 rem/yr

 

Gonads - 5 rems/30 yrs

 

Thyroid 2/ 1.5 rems/yr 0.5 ren/yr

Bone marrow 0.5 rem/yr 0.17 rem/yrc

Bone ot 1.5 rems/yr , 0.5 rem/yr

  

=zePyFeederwt oweSse.at . ar‘es.aeSYMeee St tr aee:LeAE i SDeoeeetar

‘Borie Gireeeaats 0: 603 upg of © om" "05001 pg of

. guide) 226, in adult 226p4 in adult
skeleton skeleton

DayRayainSEELSCLMeet DE te MosMyre perce PONGAY aeleyiaide ee EEE

egistedysaFay*LeeEbenSeMeveetsitgeeehee $7 oly Chee By ptesoFEOEh ce et

Besteie fests Be eg eTNe “es Len aie . Reg Se SA

l1/ For conditions and qualifications see FRC Report Nos. 1 and 2.

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

wists 3/ Or the biological equivalents of these amounts of 226R4,
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total annual exposure for comparison with FRC guides. However, for

many practical situations a relatively few radionuclides yield the

major 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 on public well-being

associated with alterationsof the normal"Proguc tions Processing,
leet “faus Groldesfae.ua:cyte +: torte, te. ay SoTd ye hee, Bee he -

distribution and use of food.

   

A protective action is described as an action or measure taken

weeurel 2's S%vte-avoid:most: of the exposure to radiation that wouldoccur from’future” °° *

ingestion of foods contaminated with radioactive materials, An action
we eet gS te : te pe ae ate woe : epee oe Mg Fee tye EL tty eet et nean ne oe A 2s .TeRyEen On alees, te tte teeee a nes.re>. : we fay, why “yidaeF. Begspeated: ~ hooDe Pgh te ge af 4%

LOG .

is appropriate when the“health benefits associated with. ‘the “yéduction.

in exposure to be achieved are sufficient to offset undesirable

“ features:‘of the protective action. ;| Anlevent “‘réqiiring protective “" "

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 determined 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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instance, for 131J 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

for both individuals and a suitable sample are provided. For 131 I in

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 aelV,
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Sensitive Member
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Environmental
Caterory Pathway

None pasture=-ccw=

; nilkeman

(FRC #5)

I pasture-cov-
milk-man

(Erc #7)

other than

Category I

(FRc #7)

plent uptake
IIT . from root

‘mats and soil

(FRC #7)

37Values Yor populations are given in parenthesis.

children
1 year of eze

(2 gen thyroia)

chiidren

~wil year old

Local nopulation
consuming

locally rroduced
foodas

suitable

cample of

population
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The proper desertpttor ofe "

Recemnonded Actions
 

1. Change cattle frum pasture to stored feed.
2. Sutstitute unaffected fresh mtlk ty altertng

processing or dictribution practices,

l. Chonrte enttie from ansture to

2. Substitute unnarvected fresh mi

tcred feed.

kK. Divert or

dispose of contaninated mils.

l. Modification of animal fecd, foud precessing,
and nourket: wcelecen,

2. Diversion of crons Pron human food chetn.
ruction of crope or animal fceds.

rer onearas pe

Case by case determination of destrability of
Aetion anvelves lon; term enacses in

forming preetices suon as crop selectisn, chemicna

and mechanieni soil treatment, aad lard
utilicetion,

re Boag
FRC FROTECTIVE ACTICN OUIDE (rash - 7?cprrbuats AND POPUTactors!

ce A opge te gras?
Body Crean ereigiy Srrid. Cs-lgr  Telsi Tota

dose tol: : 30
thyroid .- mee eee Fee {10) wen

“3 oe . ae

aose to.’ Je :
bone :arrew ’ iS

mdf: 101G * m 153/
whole body (3.3) "# (3.2 YeG3) jee (5)

in first year e: ~;

goce tole - im 4

bone narrow tek t
endo». 5 5 5. ve 5 ite

whole body (2) 2 (2) ¢. (2) sen --- 3. Dest
in first year i i ue

lon torn. PAS nat providéa for this.cateccry.—
chronic dose Tf annual Gcneg after Tirst:yerr ex- ection.

suiteblepeuple" of the population is contained in FRC reports,

2/ b-aees for individual cutecories for Er-89, Sr-90, and (6-137 are ‘eurfict- ntly conservative; i.e., low, that it is unnecessary to provide additional
Limitations on combined coscs.
numerical velue of the respective guide in the appropiate cevecorywhea’ che need yor

ance ell three nuclices‘tona

3/ Assuncs dose from Sr-39 ord Cs-137 received in first year.

u/ Action act usually required in this category
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if not required

donee of
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bute; to bere marrow dose; the cum of projectcé doses from
Rotect ive action is

each should be compared to the

concicered.

Contribution to.total doce fron or-90 is estimated to be five tizes dose in first year.
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* No agéitional total dose criterion precentec.
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