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APPENDIX I II 

. ' 

REVIEW OF RADIATION PROTECTION STANDARDS 

40:;,~974 

The Task Group has considered a number of concepts in devising an approach 

t:J guidance for cleanup and rehabilitation of Enewetak Atoll, accepting 
"f/c1. r , :..- .' ~ 

) 

sOI'!le and rejecting others. /\1'?1e concept that AEC recommendations should 

v 
consists of a series of alternatives or fall back positions with the 

<legree or level of radiation exposure reduction ultinately determined by 

some later deliberation based on factors such as availability of funds~ 

i::w1cr"''ilR bJ rlie• s was rejected. The consensus of the Task Group opinion 

was that these recommendations should be specific and unequivocal, and 

should establish a clear position on what is needed. To do less 

would be unfair to the federal agencies who have accepted responsibilities 

to perform the rehabilitations and to the Enewetak people who are lookin~ . 
J.~ ·, 1/' ..L 

to this agency for .adu;Wie • 

. -'I 

, , .Tfe )U.dgment o~ the T~s~ Grou( p (s,...that feha1i_litat;_ion r:i.ust fo~fom w_ith \ 
1 ,. •' ·>'.J. f-·)'r f10\/'r\i,._\ crr~"H,l',5 'f,o I +-n f'L.(1Cll..·t•./1--r.. Cr -iv ,,, . r,{. ·:.A >;n· w--1..) 
1 ' current radiation standards and with good health physics practice in 

~ 

implementing these standards. A summary of current radiation protection 

standards and material related to health risks that may be associated with :-"-·'-

standards reviewed and radiation criteria recommended by the Task Group 

follows. 
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.\. Federal ".'ladfotion Co1mcil (~C) 

3as:i.c r:rrc ~1Un~dcal .~uijan .... ..? :-ind :1ealth protection }ililosophy are 

si.r:dlar to those of the ICPJ> and :rc?..r. Radiation Protection Guides 

(.'..:'G's) are :)roviJcd ;11li.::1 Jc al wi t!1 exposures of individuals and of 

population 3rou?S• Actions are to be directed primarily tm1ard control 

but also toward control of radioactive naterials after entry into the 

dor.e that should not be e:=cl!eded without careful consideration of the 

reasons for doing so. Every effort should be riade to encourage t11e 

naintenancc of radiation Jo~cs as far l>elou t'.lis :;uide as ~Jracticable. 

':.':ic ~G's are intcmJGJ for use with nornal :ieacGti:ie o?erations. :'11:?r:! 

u<!ncfitn ~ron suc:1 exposur<!. Consid:::?ring 5uc!1 benefits, e:9osure at 

t!1G level of the re is consiJered as an acceptable ris~~ for a lifetine. 

:;1c "'.:'G's for t'.1e :)opuL1tion arc <?:-cpr~ssed in ter:'1S of an:-iual e:~posure, 

e.~c;.;p t for t'.1c ~on;1Js, ·:r.1cre the IC;:!' rccOi:u:i.enJcd value of S rc~s in J:J 

years is m:;cJ. :-:-:.c ::;tates t!1.'.lt the operational '.'1ecl1anisn Jcscribcd for 

:1ptJlication of criteri.J. to li:rit the uhole '.Jody Jose for inJi•1icluals to 

'J.5 ren per year and t.o linit e:{posure of a suitable sar.i;,>le of t!1c 

population to 1.17 rem per year is likely to :issurc tilat t:1e :;onadal 

exposure guide ~ri.11 not be exceeded. 

T!1e child, infant, :mJ 1m!wrn infant .:ire identified as being 7'.'lore s~nsitive 

to radiation t~1an the -idult. "L:<posurcs to ~>e conpared ~ri.t~1 t:1e i;uiJance 

arc to '.Je Jcr'ivcJ for !:~w ::iost 3ens:i.tive nenbers in t:1e pop11lation. T!1e 

,;uiJ·~ for the inJiviJual a1J;,1lics ·r:1cn inJividual c:.::l>OGurcs .:ire l~nmm; 
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ot!1cruise, tlw ·•uide 
'" 

for a suitable s.'.1:1ple (one-t:drd t!1c guiJe for the 

to rmet S?ecial situ.'.lt!o~s. 

The FI:.C prinary nunerical guides, expressed in r.:?m, are ?rovided in tuo 

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

to all radionuclides throu;:;i1 all patimays to derive a total annual exposure 

for Col'lparison •Tith FTI.C ~ides. However, for many ?ractical situations a 

relatively few ra<lionucliJes yield the n.ajor contribution to total 

exr>osure; by cor:i?arison, e:~posures from others are very snall. 

TABLE I 

FRC RADIATION PROTECTION GUIDES!_/ 

Whole body 

Gonads 

Thyroid l:_/ 

Bone marrow 

Bone 

Bone (alternate ii 
guide) 

Individual 

O. 5 rem/yr 

1. 5 rems/yr 

O. 5 rem/yr 

1. 5 rems/yr 

O. 003 µg of 
226R . d 1 a 1n a u t 
skeleton 

Population Group 

O. 17 rem/yr 

5 rems/30 yrs 

O. 5 rem/yr 

0.17 rem/yr 

O. 5 rem/yr 

IJ_ 226 
O. OOt )1g of Ra 
in adult skeleton 

1 I 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. 

3/ Or the biological equivalents of these amounts of 
226

Ra. 
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B. The International Cornnission on ~adiolo1ical Protection (IC:u') 

The IC:'J' ori~inated in t~1e Second Intern:1tional Con~ress of 1adiolo3y 

in 1928. It has been looked to as the appropriate body to give general 

developnents in t!1e field of nuclear ener3y. IC~ recor:inendations deal 

u·ith the basic principles of r3diation protection. To the variou.s 

national protection bodies is left the responsibility for introducin;; the 

detailed technical regulations, recommendations, or codes of practice 

best suited to their countries. Reconr.1.endations are intended to guide 

the experts responsible for radiation ]1rotcction practice. 

IC:u> states that t!1e objectives of radiation ;>rotection are to prevent 

acute radiation effects and to linit the risI~s of late effects to an 

acceptable level. It !lolds t:iat it is unl:nown ~-lilether a t!1reshold exists, 

and it is assur.ied that even the sraallest doses involve a proportionately 

Sl"lall risk. :Io practical alternative ~ms found to assuning a linear 

relationship between dose and effect. ~his inplies that there is no 

vholly "safe" dose of radiation. 

::xposure to natural baclq;round radiation carries a probability of causing 

sor.ie sor.iatic or hereditary injury. However, the Commission believes that 

the risk resultin'.j fron exposures received from natural bacl:ground should 

not affect the justification of an additional risk from nan-nade exposures • 

. \ccordin3ly, any dose linitations recor:tnended by the CoCTM.ission refer only 

to exposure resultinv fron tec!mical practices that add to natural bnc!~-

;jround ra<li.:ition. ':hcsc ·1osc lir:iitations c:·:cludc exposures rccci•1ed i:i the 

course of riedic:Jl ;iroccdurcs. (These s:1ne •111rilific.:itions •ri t:1 ~P'.~ard to 
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natural background and nedical ;>rocedurcs ar:? np:ilie.d to :iC""..-"' .:ind 

rcco'-anendations. 

IC:":.P developed the conce~t of ".:iccc11t:iblc risl:." Unless ;'.'Ian uishcs to 

dispense Yi.th activities involving exposures to ionizing radiation, he 

dose to a le,1el at ~Thich the assu:ned risl: is deemed to be acceptable. to 

activities. 

For plannet.1 or controlled QXposurcs of indiviJuals and ~opulat:ions, the 

IC:t:> has recomenJed t:ie terr.i. "dose lini t." '.leconnendcd Jose linits arc 

.... 
~il. 1... l 

e:>:posures from uncontrolled sources the tern "action level" is 

recor.unende<l. In ~eneral it ;rill be appropriate to institute countermeasures 

only uhen the-ir social cost and risk uill be less than those resulting 

frora the exposure. Settin3 of action levels is the responsibility of 

national authorities. 

It is not desirable to exposure members of the public to Joses as !1igh as 

those considered to be acceptable for radiation workers because children 

are involved, r.iembers of the public do not make the choice to be exposed, 

and members of the public are not subject to selection, supervision and 

monitoring, and are exposed to the risks of their mm occupations. For 

plannin~ purposes, Jose linits for ::icmbcrs of the public are set a factor 

of ten "!Jelow those for radiation wor!:ers. 
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The ICJU.l dose linits for individual mer.ibers of the public are presented 

in T.~lJ!.e II. ·:o k.lXi:JUJ:l "so:.iatically significant" cose for a population 

is !jiven. T.lc ;oenetic fose to the population should be kept to the mininum 

a1.10unt consistent wit:1 necessity and should not exceed 3 rems in JJ years 

from all sources other than natural background anJ :nedical procedures • 

. :o :Jin,~le t:;pe 0£ ;:-ion..tl.:tica ~:.,;po:'>ure should tal~e -.ip a Jispror>ortion~t~ 

share of the total of the reconmended dose limit. 

ICRP DOSE LIMITS.!_/ 

Individuals Population 

Gonads, red 
bone-marrow 

Skin, bone, 
thyroid 

Hands and forearms; 
feet and ankles 

Other single organs 

Genetic dose 1/ 

O. 5 rem/yr 

2/ 
3. 0 rems /yr-

7. 5 rems/yr 

1. 5 rems/yr 

1 I 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, 85, and 86, ICRP Publication 9. 
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C. :rational Council on ;.:1<li:ition '!'rotection and '!easurenents* C7C7'J') 

:11c ·re~ rosit:.on is Li:it t'.:e ::ational use of r:i1iation sh1Ju.l.l conforn 

to lcv.:?l::; of sa~et:.· to 11s~rs a"1d the p 111.Jlic which are at least as 

::;trin~cnt as t:10se ..ic:1.:~veJ f.:ir otl1er i'T • .rerful a?,ent::i. Continuin~ anJ 

chronic exposure attributable to peaceful uses of ionizing radiation 

. ,. ......... , . 
. , ..... _\- n:1:.:; 

relationship and uses the terra "dose liraits" in providin~ guidance on 

population exposures. All radiation exposures are to be kept as low as 

practicable. The numerical values of exposure as presented are to be 

inter?reted as recor.unendations, not re3ulations. Use of the no-threshold 

.:o:-iccI1t invol·Jcs t~ '" t'.:~sis ti:at th<.!:-e is no exposure li'1it f~ee frcn 

sor.ie degree of risk. 

To establish criteria, :rcr..P uses the concept of "acceptable risk" (where 

the risk is conpensate<l by a <lenonstrable benefit) broken <lmm to fit 

classes of individuals or population groups exposed for various purposes 

to different qu.:mtities of radiation. :rumerical reconnenJations for close 

lirrl.ts are necessarily arbitrary because of their rrl.xed technical value-

judgnent foundation. The dose limits for individual ner.iliers of the public 

and for the avera;;e population recor.u:i.ended by :lCI'J> represent a level of 

risk considered to be so small compared 'Tith other imzards of life, and 

*I'ornerl:r ':nmm ."ls t!1e :rational Cor:rnittee on ".adL'.1tion ProtQc~ion :mJ : !easurcncnts. 
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so well offset by percc;Jtible benefits ~1hen used as intenJed, that public 

For pe.::iceful uses of radiation, :rc::u> provides yearl:,· nunerical dose li~.lits 

. . . . . ... 
..:..:~~:~ "il.1.. .. \..: _..J_ 

:md strongly :ld·..roc.::itcs ::ui:1t<.!nance of lo"rest pr.:ictic:i:;le e:<posure levels, 

• 1 •• 

l , . . - .. - . . ... • •• ; .• • •• ·• • 1.- •. 

ations and rcco:-:nends the sa::ie value as IC~ of 5 re7:1!'.l in J•J years for 

:.ipJatin:; of -~c:~:....., rcco:c.ncnJations for ;irotccti.o'l of t:ie ::mulic. 

TABLE III 

NCRP DOSE LIMITS J_/ 

Individual Population 

Whole body 

Gonads 

O. 5 rem/yr O. 17 rem/yr 

O. 17 rem/yr !:_/ 

5. 0 rems/30 yrs Gonads (alternative l/ 
objective) 

1 I 

2/ 

3/ 

For conditions and qualifications on application, see NCRP Report 
No. 39, "Basic Radiation Protection Criteria. 11 

To be applied as the average yearly value for the population of 
the United States as a whole. See paragraph 24 7, NCRP Report No. 39. 
See paragraph 247, NCRP Report No. 39. 
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D. Criteria Against Which Survey Findincs and Alternative r!easures \.lill Ile 

Evaluated 

The Task Group 3pproache<l the question of radiatio11 Jase criteria frc!'l 

two directions. First, FRC, ICRP, and NCRP recommendations reviewed 

above ·.1ere juu,;cd c..3 ta applL~ability L. tl:is situation. Sccur.J, a rist 

approach was reviewed using information fron ICRP, U:lSCEAR, and the 

~:ational .ka<ler:::,: of Science :3EIR. Coomittc,!. 7!1c -::-csults of this l:ittt!r ,.-
effort are sUillI!larized in Part ·i; which follows. 

The radiological ::rnrvey of Enewetak Atoll provides a COY'lprchens i ve data 

base needed to derive recor.u:iendations relative to the radiologically safe 

return of the Enewetak people. These reconmendations are to be based on 

an evaluation of the si~ificance of all ra<lioacti vi ty on the Atoll in 

.terms of the total exposure to he expected in the returning population, 

and on consideration of those reasonable actions and constraints which, 

uhere made, will result in t:d.ninun e)~posures. 

The guidelines used in deriving these recor:l!'lendations can be SUillI!larized 

as two interdependent considerations: 

1. Expected exposures should be nininized and should fall in a range 

consistent with guidance put forward by the Federal Radiation Council 

(FRC). 

2. Actions taken to reduce exposures should be those which show promise 

of sibtlificant exposure reduction when wei6hed against total expected 

exposures and the "cos ts" of the actions. "Cos ts," in this context, 

arc measured priraarily in ten:ts of costs to the Enewetak people as 

constraints on their activities or as dollar costs for cleanup or 

renedial action. 
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In these evaluations, it should be enphasized t:1at dosa~es through various 

pathways a.re estin.:ited on the Jasis of environmental Jat.:i .:ind consiJerati::ms 

of exnected livin~ patterns and <lietary habits. T.fuile "radiation standards" 

Jo not exist for environT!lental conta:.tl::i.ation levels in substances such as 

soil and foodstuffs, there is ;;eneral agreement in tert:lS of conservative 

~u,1 els of th(lse pa t:n .. 1:,"'i :;,:~d :::'. . .? rl!la1.:.onsl:ips bet~reen a cert.:lin level in 

the environment and the likely dose to result from the pathway exposure. 

The area of plutoniu:n in soils, however, is one for which there is no 

3eneral agreer::1ent as to the quantitative relationship between levels in 

soils and dosages to be expected throu~h the inhalation pathway, t!1e 

primary one through which :nan can receive a si?,tlificant <lose fro-:-:t 

;-iL1toniun. :'.:e TC"'~ :'.'cc J:=:0·:.fa :1 na:,:i:'.lu'."l :icr~issible .:ivcr:1ge coPccntr.:ition 

C IT'C) of 1 picocurie per cubic meter (pCi/n3) of air for "insoluble" 

?lutoniun and 0.06 pCi/n3 for "soluble" plutonium for unrestricteJ areas. 

'.n1ile the plutoniur:i in t::te soil at Enewetak is thought to be typical of 

\lorld-~1ide fallout, and therefore insoluble, a.06 pCi/1'13 will be used 

for the s:Jke of conservatism. 

Appendix .\ of I:newetak :l:Jdiolo9ical Survey, :rvo-11~0, present3 two possible 

met!10ds for <lerivin;; the exposures that may occur t!1rough the inhalation 

pathway for plutoniur:i. in soil. (This is the pnthway of interest for tl1e 

r-Oo'\.'.·:1t) 
?resent althou,'.;ll it is ~eF ,~ni:!IW that for the ver; ,iistant future, 

in3cstion ;i..:iy beco!"le :-iore inIJortant by con~:Jrison. Table ~50 of Appendi:c 

II shows that exposure to !JOne, liver, anJ lun~ fror:l 23<3:-iu .:ire ('!Xllcc::~J 

inhaL1tion.) ~lis '."1.J.tcrial is -~:::-oduc12•.l :1S .\ttac:.:~ent :: :1f ~:1L> '>•!Ction. 
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The tuo :.1etll0Js presented are t'.1c "resuspension-factor" approach and the 

-:1as;:;-.:..va.C:inz." ..:.p:>roac:._ ~.,L •. c.mcentr:itions of 2 31 :iu tnat ·.mull! bl! 

associated \rlth t:1e standard for 239:'u in air (O.OG pCi/n3) IJy the two 

P..esuspension-factor approach •••••• 1,0JO pCi/3 

. . . 

:\ -o.3cc:~~ :·~~~·~!'"~, ', ,:-.~1·~.:>·21 :~ . ...::in St1n~~--··r.! :.;r ~!~:--~.!.·~~ i:1 ·:~1il~ 

LA-.'.i433-:IS, presents recomnenJations derived from estinates of exposure 

through inhalation considerin~ the concentration of 2 39pu in the very top 

surface soil. The follo\Tin;; values were recoT:l!llended: 

40'.J ;_1Ci/ 3 - For all particle sizes I'rovided no more t:1an 

.\ revised ;raxir.iura Permissible Concentration, ~rrc, of o. 3 pCi/:a3 for · 

individuals was used in these determinations. The estimates apply to 

large area contar.tlnation. Levels several tines larger could he pernitted 

for ~ocalized deposition. 

The Task Group reco~nizes that the islands of I:newetak Atoll are small 

and that the areas of highest 239pu in soil on these islands are snallcr 

still. On the other hand the people live close to the soil. It is also 

reco311ized that experts are not in agreement as to the critical organ for 

inhaled plutoniun, whether to use an average dose for this organ, or the 
------·--------- -;~Jel to be used to predict Jose.:../ ~th" intcrl!&t! of ~eekLr:; a eeasPru2ti·1Q..._ /---;.__._ 
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.... ·.' -~..,, ..... ~ 

1. 1.\ny areas or loc::itions '.::1'.!rc soil concentr.::tions of 2 33:'u are ;;reater 

than 400 pCi/~ should receive corrective action with contar..i::utcd 

soil re'.:lOveJ for Jisposal. 

2. Situations \lit11 soil levels in the 40 to 400 pCi/g range nay receive 

C.O£"r~cti.VC: cl_::.:...Ci.< .1:!.::~ ::aC~I c'l.rca or location CValuatcJ 0!1. .1. C.l:;C '.J:/ 

case basis. 

The follouing :;uidance is provided for this evaluation: 

a. Islands with soil levels in the above range may be divided into two 

categories, those of sufficient size for construction of ?Cr'."lanent 

houses, and those that are not. 

1
.). l.t?noval of 2 39 ".'lu cc:::t.:J.ni:t."it\!J soil is 'Jetter justifieJ ~lit!lin t:1e 

ran3e a~ove for the lar:;er islands such as J.\:T:ST or S.\LLY where 

pcrnanent housing nay someJay be located and for near surf ace 

locations on the larger islands. -.-.. 
.. ~,..~ . - l_J,".-" ..... 

c. The snallcr islands may be considered of less concern. Their lo~te~ 

outlook is uncertain since they are sonetines increasing in size and 

sorJetines erroding mrny. S::i.:111 is lands n."ly be m1shed over by s tor.:t 

~mves and are not a safe site for pcrraanent housin3. Fron t!1at 

viewpoint, they are in the sane category as unnaned sanJLars along 

the reef where other isLmds may :1ave disappeared or be forninr;. 

d. The anount of effort that properl:1 -may be 3iven to soil re"'.loval in 

e. 

this ran~e increases .'.13 the soil concentration increases. 
y-- .;J.A'1 

nncc ~il !'eA•Weil a'ction is ~ ta!~en, tl1e obj ectivc is to ac:1i~vi! 
/ 

a subst.'.lntial r~duction in ?lutoniu~ soil concentration3, anJ furt'.1er, 

tu r\!duce conccntratio:is to t'.1e lo:-m:.;t ?r.'.lcticable l\!vt!l, not to 

reduce t'.1e:::i to so::ie i)rcscril.ieJ nu::teric::il value. 
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3. Areas or locations sho-.1in·~ ~ . ..:ss t~1.::m 40 pCi/;:; do not require corrc.:th·e 

action because of the presence of plutonium alone. 

ast3bli~::[~:"1 :in.1 

contam.inate~il. 

' 

0f ;:>lutonhin 
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'1econ:-;ie-:1tled r;uidcs 

Tirn st:int!arrls :!.s:::;ucd ~y 7'.":C .:ire r.'!co;r.ic:dc,l .1s the basic .:;ciid:rncc for 

evaluatioa of e::;iosurcs to individuals to I:newctx~. This is rcco::i.':lcnd~<l 

1. ':".1c :ull :mount of t:12 nu:ierical v:ilucn 3;10uld not '.Jc u:rn'I for 

ra.dioac ti vi ty f ra::i TTi.!:1j_rnas t.:!s ts. ·;::1i::> is .:ipp l::e J so t:1:i t t~1e 

Enewetak people will not ~c denicJ :Jcncfits of future auclear 

tec!molo~y because t!1cy arc recci vin;; exposures fron 1'13n-'"'!adc 

radiation at the :-:-ia:dnun level of acceptable stand;:irds. 

'} -· ~nvironrJental followu? surveys anJ studies of radioactivity levels 

in people :ire ;_Jerforned such that t:1e full r.::m'.";e of radiation 

e::posures of inJividual ::i.enbers of the 'Snewetak i'Opulation \;ill h:! 

knmm. 

J. :xposures of t~e I:newetak people arc kept to the r.rlninu;, practicable 

level. 

Survey, Cleanuj.1, anJ l.chabilit:ition ::valuation 

It is rccor.mendcd in t:lis conte:~t that: 

1. The I:'~C ~<lia ti on :>rotec ti on Guide (:'-I'G' s) for indi viduaL.> should be 

used as the basic standard. The requirenent is to assure that exposures 

for continuous resiJcnce in Encwetak Atoll ~1ill be ~tell ~lithin ti1e 

annual and 30 :Tear criterion. ~lhile t!lese a.re conscrvati·.re stanJarJs 
i;r;..·-~·/' 

from a healt!1 view ;:>oint, there is no huiJ tiH conservatisci to account 

for unccrt:iinty in :lrediction of annual exposures to inJiviJualn. 

Jecause of t:1c con;1lcx circu7'.1St.·mccs of mc;iosurc and t'.1c :ian:1 ~at!mays, 

•:!ac!i '.Tit'.1 its ..incertainty, t!1c '.:.'as!: 0roup recor:l!'1.cnds us·:! of )') :'crc;;at 
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of the P:!.C annual standards for evaluation of the nany cleanup and 

rehabilit<ition alt-~r.~atives at r:neweta:~ Atoll. T:1is is not to be 

viewed as an atten11t to establish new standards but is considered to 

~>e a nccussary :1·::-ccaution in the application of current standards. 

The followin;j values apply for evaluation of alternatives: 

. . . . . . . . .. - . . . 
none r.:iarrow . . . . . . . . . • • 0. 25 !leM/yr 

Jone . . . . . • • I). 75 ?.em/yr 

Thyroid . . . . . . . . . . • •• 0.75 ~em/yr 

2. The Task Group recol"lmends use of 100 percent of the '!?RC !:'.PG' s to 

evaluate post cleanup and rehabilitation an<l post return conditions 

wherein l::.rect :-ieasurcr::cnt of levels of radiation a.n<l radioactivity 

in foods and in people are r:iade. Under such conditions, dose 

estimates should be subject to much less uncertainty. The requirenent 

is to assure that exposures are uell within the FRC standards. See 

Sec ti on A. of this Appendix for the FRC :u>G' s. 

3. ii1e criteria for evaluatin:; gonadal exposures at Znewetak .\toll should 

be 4 rens in 30 years. The requirement is to assure that long term 

exposures ~lill be well within this criteria. 7he Task Group feels 

justified in using 30 percent rather than 50 percent of the FRC 

standard since there will be arnnle tir.te to verify exposure estiuates 

usin~ actual sn!'l;-ilin3 of the diet and tine to follow the c!rnn~in~ 

?attcrn of exposures of ?eople. 

1.ll-1.5 
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4. 

a. < ~J pCi/:; - -:o:rrcctive .::iction r.:Jt r(!rr1:::.r~d. 

b. 40 to 400 pCi/g - corrective action '.':lay he '1Cecled. Action to be 

basis. 

c. >1;JJ ·~. ' 
j,1l... :.. •• ; -

!n :1pplyin~ the criteria for bone anrl bcnc -.arrou in p:irt 1 ::iuove, it :.:.s 

assuned that if annual exposures do not e::ceed the applicable criteria 

in the year of hi:-;hest dose, there will not he a require'."lent for linitin;; 

lon'.';cr tcr:i cuni1lativc exposures. On the ot'.lCr hnnd, inple!'!l.entation of 

the "lo~mst practic:ii.Jl~" concept >Jill r•.!<p1ire considerations of effectiveness 

extent practicable. 
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F. 1.isl~ ConsiJeratio:is 

The Task Group and it:> t2clmical ."tdvisors have revieuc1l t11c .'.lvail.:ible 

infornation fro;.i IC::.11, L':ISC":.\..".., .'.l..'1'1 t:ic "7ntion.:il Acaden:r of Sci·:;:icc J;:r: 

as:30ciated -:rit:1 lo::i.:; tcr::i exposures :it t'.1c lC!vcl of t~1c radiation Jose 

. . . 
~-..L.:~ ::-ecur.i;1<:!r:.--..C...ia 

review that I:noulc<l;;e of the relationsi1ip 'J2tueen ra<li.:ition dose an<l 

incomplete even for e:~ter::i.al radiation c:qosures. For i:itcr::i.al er.litters 

and particularly for plutoniun, the situ.:ition is even less satisfactory. 

J.lSC:A;:. !1as su::u"'Jarize<l t!1cir fundinss by statin3 that one s:10uld not 

extrapolate in a linear fas~iion fron effects 3een at :1i~li doses an<l Jose 

rates to effects at lou doses and dose !'ates '>ince there is stron0 

likelyhood of recovery .-mJ repair. The 'J::I?, Connittee, using only hu::ian 

data, concluded tll:it since t!1e low dose data were incomplete, one should 

conservatively assune a linear no-t:1reshold dose-affect curve dra'm 

tl1rough data obtained at hih'.t doses and dose rates. The Comr.rittee further 

su~geste<l that if this linear no-threshold curve is assu::led to be correct, 

it follows that 6,000 cases of cancer ~10ulJ be produced eac~1 year in a 

i>Oi'ulation of 200,000,:')()J people e:q>oscd at a rate of 0.17 "J.em/yr. 

(This is t:1e I.:':lC ~G for population groups - see Table I.) For the 

Enewetak population of less than 5'.JO expose1l at the sane level, one can 

make the follouing es ti:'.late: 

111-17 
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~- '?' _;t..v;:posure at the level of the recommended criterion of 0. 25 Rem/yr would '7"· ~.z... 
• 

Love uai::ue/~ingu~-~inear dose-effect cur~_1 <>r"" ;est ~ 
1.-::::-~~~~----~~~~~~-

Th e Task Group views this as a pessinistic upper linit -:i ,. • : ~;_ • CJ cases per year. 
17. 

of risk. It could be inferred that there nay be between zero and three 

cases of cancer in 100 years if the entire Enewetak population were 

_continuously exposed to 0.25 Rem/yr over that tine period. 

1 
I 

" ,2..-.J!:~:_v :_,,_,, .:w-) ;~. ,>< c--/ 
,iack off.confidence in extrapolation of high dose and dose rate effects 

into the very low dose and low dose rate situation.., ~rd~f~ 

the fact that for alternatives being considered for cleanup and 
' '-f_r- .', 

rehabi:itation7 Most of the exposure to ~,iroi; b~d~;~'d in fact to all 

o~g_;m;;colnc.J frot'!l internal enitters.~: in1he shape of the dose-effect 
,. ,,1 - r ,.....,...., .. _,.. • .,.. -· curve ,is most uncertain• ..a. lack of confidence in the statistics ant!. 

#ofl 
risk estioate drawn thercfron ~ led the Task Group to have serious 

reservations about their validity. The Tasl~ G;,oul? .~olds the opinion 

that such estinates can not be used in any J~;i';'at.1:~.J way to drau 

conclusions on whether current radiation standards are too hi~h or too 

low or as a basis for decision r.~~ing relative to resettlcnent of 

Enewetak Atoll. tn1ile the risk associated iii th doses at the level of 

current standards is possibly not zero, it is viewed as being very low 

as described by FRC, ICRP, an<l ~CRP. The basic FRC standards, 

conservatively applied, are viewed as suitable for Enewetak rehabilitation 

provided there is also a serious and concerted effort to keep eX11osurcs 

as low as practicable. 
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