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SECY- 75- S l 

POLICY SESSION ITEM 
SUMMARY SHEET 

RADIOLOGICAL CRITERIA FOR ENEWETAK 
ATOLL 

To obtain Commission approval of proposed 
radiological criteria for cleanup and rehabili
tation of Enewetak. 

This paper covers a major policy issue re
quiring Commission approval. 

The paramount issue is whether and under what 
conditions the Enewetakese can be returned 
safely to their Atoll which is contaminated w1fo 
debris and fallout from some 43 weapons test 
explosions. 

The staff recommends radiation criteria and 
plutonium soil contamination limits that provide 
a conservative margin of safety for people 
living there. Meeting these criteria will require 
that village sites be confined to the southern 
(low level contamination) islands, growing of all 
food (except coconuts) be limited to the southern 
islands and the quarantine 1Jf YVONNE be con
tinued until the plutonium. contamination is re
moved. No restrictions are required on \.ri.sits 
to the other islancis and on seafood. 

Those Enewetakese whose homes were on t ,e 
northern islands will be disappointed wifo the 
restrictions on village sites in the north. JANET 
was a major village site. 
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The Defense Nuclear Agency (DNA), has 
taken exceotion to the prooosed criteria, 
:::.lth•H1 : h by lett -. ~:· CJ.a ted 'llEC 7, l 07 4, t<J 
the Chairman, cl1c Director of D:NA states 
that he "will not contest the standards recommended 
by the Commission. 11 DNA believes that radiation 
standards applicable to the general public are 
not a.ppropriatc ~·or the sr..1ali Znewetak population 
and that such use could establish an undesirable 
precedent for other situations of environmental 
contamination from nuclear explosives. In their 
view, application oi stand;irds ior the ger.eral 
public does not allow adequate consideration 
of the desires of the people, especially as to 
establishment of a village on JANET. The 
DNA also recommended a risk-benefit analysis 
that they believe would justify the selection of 
higher radiation dose levels for the cleanup 
criteria. Standards for radiation workers, or 
comparisons with situations where people live 
in higher ambient radiation, i.e., monazite sands 
areas of India are cited as precedence for use \1i 

higher doses. 

The Environmental Protection Agency (EPA) 
has commented favorably stating that they 
accept the proposed criteria on an interim use 
basis. The Department of the Interior (DOI) has 
deferred to AEC judgement. 

Comments received from DNA, EPA and DO~ :He 

included in Appendix 1. 

Neither national nor international bodies have 
established radiation standards or criteria for 
cleanup that would apply specific:.dly to the 
Enewetak situation. Curre:i.tl.y, cleanup criteria 
are developed on z,n a.c hoc basis with consider:i~ic:: 
given to suc~1 pertinent factors as: e::-:posure levc.i.3. 
food cnains, pathways to man, land use, cost, 
feasibility of cleanup, impact of cleanup, etc. 
The staff has applied the principle that cleanup oi 
contaminated property for use by the general 
public must (1) keep predicted radiation dose 
levels within a conservative interpretation anci 



-3-

application of Federal guidance on radiation 
proi:-.·c'.:ion, CJ.1J.J \2) lT\l;•~t ;:;_.:: "-_,c; -l-:·v ::is 

practicable'' criterion con:si'J.e1:1.1~ factors ·)I 
practicality and effectiveness. 

These principles were followed in the Bikini 
1\ to 11 c ka nu p, t'.·ic n .o s+ ·cop:«) ;n·i-::. tc ;Jrcc:ch :-:t 
for Enewetak. The Enewetak cleanup and 
rehabilitation recommendations, including 
the restrictions, are similar to those for 
Bikini. About the same order of conservatism 
was used in applying the standards. 

While there are no national or international 
criteria for plutonium cleanup, the staff 
recommendations are consistent with a recent, 
independent study performed by LASL entitled,, 
"A Proposed Interim Standard for Plutoniun1 
in Soils," LA-5483-MS, dated January 1974. 
EPA plans to develop cleanup guides for plutonium 
contaminated land but these will not be av<iilai.)lc· 
ior some time. Plutonium contamination on the 
islands of Enewetak is confined principaily to 
well defined and relatively small areas. The 
exception is the contamination on YVONNE; 
about half of the 94 acres of this island is 
highly contaminated. There is a \vide range 
of particle sizes, and the dist~ibution in the 
soil is not uniform. The recommended criteria 
for cleanup of plutonium in the soil are intended 
for use throughout the islands of the Atoll. 
Specific recommendations for cleanup of YVOXNE 
are also g.ixen. Decontaminatio;;. of YVON0;'E is 
seen as an iterative process to be conducted by 
a team of experts. There remains the ciifficult 
problem of disposal of the contaminated soil 
which is a responsibility of DNA. However, b~: 

the ti:ne cie3.nup is started, a method for ·.is:x)S2.l 
may be available. If not, then the plutoniurr, deb1·i.s 
throughout the Atoll should be retained on Y\'ON'j\;E 
and the quarantine of that island continued unc.i 
contamination is removed. Further study is needcci 
on possible removal of the plutonium contamination 
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from soil to reduce the buik oi material 
reauirinC! <iisnosal. AEC should be prepared 
to r:1i-;:0 

made. 

(1) Apply radiation criteria with the objecfro;,·e 
of -:11.aintain:.n~ ex"'.10 'lure and radioactivity 
lc·.-els in. -~-;,e ;:ac~ral backgL·,~and ranbc 
ar.d equivalent -:.:o pre-test conditions. 
(Such criteria are equi'1alent to pro
hibiting occupancy oi the Atoll.) 

(2) Apply rr1axiir .. um. levels allowable for 
individuals within the f!eneral population 
as containeci in current Federal standards 
such as 500 mRem/yr, and 5 Rem in 30 years 
whole body doses and inhalation and dietary 
intake of radionuclides eC'..uivalent to those 
doses. 

(3) A micldlc course ~;iscd on maintaining 
c:~?o.s .. r ·s ·_,;,; '.t \-,- ... :; :::ra.c~ic:.olc," ar.d 
iimiteu :o a c'.Jnserva ti·J'e L·ac:ion of tne 
F·~dcral .st;indards for indi,;iG.uals ·.vit!i.in 
the general popu:at:.on :..n orjer to account 
for uncertainties in dose estimates. 

\Vea pons ~ests were conducted at .2neweta.k Atoll 
from 1948 to ~ 95:3. The rer .. :G.Lung ::0:1tami:1ation 
from 4:3 expios~ons includes iallout, :fissio;1 dcl::.·is, 
neutron acti. \-a lion ?:::-oci-..iccs, plu:orii..:~E d cbri::: 
f::::-on1 safetv ".:ests :1.;:1ci ·ouried '"'-'-3te. Test loca-

of tests enclosed ir: bo:,;:es. 

In April 197 2, the U.S. -i.1mour.,· 2d t".-.:.at Enewet.:'cl~ 

Atoll 'vould ;,e placed 1i.nder Trust Territory 
cont:1.·ol at ·cne 2nd o;,· ~ 973. 1'.;>settlemem: of :h2 
Enewetakese peo~i( wou~d depend. upon the resul'.:s 
of a survey oi i:he A:o.i.l -...1sing the same pattern 
followed ,:-,t Bikir:,i, :.. 2., radiolo'.:;ical survey, 
cleanup, i-eli.aoiiitation ana rese::tle1nent. The 
responsibilities were <li\'1.ded arn.ong Federal 

- ·1·· ··~·z~ :~ 
.· j.. l' 
' .,., :A. .. :' 

' +1¥1'. 

I, 

, :--·~"';·:;"'If"':" .... ::'~ 

•.• J· 

' ' .· .. ::/ ·,~·· ·. 



r. 

. . . 

(~\ 
. ·:···· 

agencies at an interagency meeting on Septen1ber 7, 
19 7 2, 1s follo\Vf': AEC- rac:.i,,loQic:.il survey ;ind 
2lea~1u.) a~1c: r~l1::i.b~.i:t:t· .. :i.llr1 cr1r.c1~i.:.i.; =..cien . .3e 
(through DNA) - cleanup; and DOI - rehabilitation 
and resettlement. EPA opted not to become 
involved formally, but agreed to advise and 
3.SSist. 

During September 1972 to March 1974, AEC 
conducted an extensive radiological survey. 
A Task Group was established to evaluate 
the survey resuits and to prepare recommenda
tions for cleanup and rehabilitation. The Task 
Group report was coordinated -...vith DNA, DOI, 
and EPA. 

SECY 74-542, Outline of a Staff Paper on 
Enewetak Atoll, was discussed with the Commis -
sion at Session 74- 7-± on April 23, 1974. 
The Commission generally accepted the proposed 
staff rationale which -would allow the people to 
occupy part of the .~~toll vvith certain practical 
restrictions on living sites, food sources, etc. 
This is consistent '.vi.th the staff position that 
exposures should be ''as low as practicable" 
and based on conservai::ivc interpretation oi 
Federal Radiation Council (FRC) guidelines. 

The Task Group report is available in the 
Secretariat and is summarized in Appendix ~. 
Key conclusions and recommendations are as 
follows: 

(1) FRC guides for whole body, bone, and 
gonads for the individual, anc~ the 
philosophy oi Alternative (3) should be 
uscc. to evaluate predict:eci radiation 
doses. 0-...ving to Llnccrtaim:ies in dose 
estimates, the values used to evaluate 
cleanup alternatives were the FRC guides 
reduced by SO percent for annual doses 
to individuals and by 20 percent for the 
30-year gonadal doses. Thus: 

··~ ... : 
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\Vbole body and bone marrow 
Thyroid and bone 
Gun J.<• s 

0. 25 Rem/yr 
O. 7 5 Rr·m /yr 
.+ Rer:l/30 yrs 

(2) Plutonium soil cleanup should be handled 
on a case-by-case basis considering all 
radiological conditions. Cleanup of 
contarni:i.at~d soil should oe implementecl 
by a team of experts in the field using the 
following general guidance applicable to 
this specific operation. 

Below 40 pCi/ gm 
40-400 pCi/ gm 
Over 400 pCi/ gm 

- no action 
- appropriate action 
- cleanup 

(3) Decontamination of YVONNE is seen as an 
iterative process that amounts to a search 
for the higher plutonium levels in soil with 
removal and storage according to the 
guidance provideci. If a method of plutonium 
dispos.ii :s -~rnc available during the cleanup 
pna se, the quarantine of the island should 
be conti.:Tut~d. 

(4) Villages should be located on southern islands, 
ALVIN through KEITH. 

(5) '/isits may be rn_ade to ail islands except 
YVONNE. 

(6) Commercial and subsistence food production 
shouicl be limited to southern islands, ,~xcepr 
for coconuts. 

(7) Fishing is permitted anywhere. 

(8) ~adiatioil lc\ .. ~ls on JANET prohibit re
settle:-rwnt no\v. Resettlement may occur 
when test plantings of subsistence and 
comrn.erciai crops show radioactivity levels 
within FRC standards. 

(9) There should be base-line surveys of body 
burdens of selected radionuclides for the 
2ne\ve~a<: ?eople prior to return and periodic 
.::'E~su:.:v,:y ci ~~12 people and environment after 
retu.r . ..-:~ 
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(10) The above restrictions result in the 
follov:i.ns: cakulat0d radiation doses: 

1v~ax1Tc.1.u:r, whole t)ody dose 
11axir.:nun bone marrow dose 
Estimated 30-year dose -

0. 1 3 lZ em I yr 
O. 15 Rem/yr 

:;orids 
bone 

2. 2 R0m 
11. 5 R.~m 

(11) In contrast, unrestricted living on JANET 
would result in the following radiation 
doses: 

Maximum whole body dose 
Maximum bone marrow dose 
Estimated 30-year dose -

O. 76 Rem/yr 
1. 1 Rem/yr 

gonads 
bone 

14 Rem 
135 Rem 

Sta££ rc:.-:orruncndations were derived following 
consideration of various options for recluct"ion 
of radiation dose below the criteria includin;:, 
modification of the diet, plowing and removal 
and replacement of layers of contaminated 
soil. Associated ecological damage and soil 
disposal problems are unavoidable consequences 
of large scale decontamination actions. The 
Task Group did not view partial soil removal as 
an c.:C£ectiv0 and dependable method of reducin:l 
radiation dos<-:s. Consideration of restrictions 
on food production locations, although undesirable, 
i.s abso.Lutely necess2.ry 1£ radiation doses arc t;: 

be reduced to acceptable levels. 

DNA has rcco1nrnem1ed that a risk-benefit study 
should serve as ;__. basis for the decision on 
dose criteria. The Task Group did consfr,e:;_· 
estimates oi risks associated with radiation 
criteri.::_ derived from FRC guidance. Because 
of many ·~rncertainties associated with predictions 
of effects oi long-term low level doses from 

/ 
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external and internal emitters for a base 
population of a few hundred people, the Task 
(~c"<.(<':· ;E.l.d .jevere reservations .. ·.lJouL :he 
valiciity of the estimates. The r-ccomr.:1.enda-
tions of the Task Group are considered to be 
practicable and feasible. The largest cost item 
for the reco1nmended cleanup would be the 
;,Ut:Ji'O. t base; the secor1d largest item would be 
rem.oval and disposal of contaminated and 
uncontaminated scrap and the cleanup, removal 
and disposal of plutonium contaminated soil. 
Since the recommendations do not contemplate 
extensive decontamination of residual radioactivity 
in soil of northern islands such as JANET, the cost 
should be less than any approach involving ex
tensive soil removal, disposal, and replacement 
actions. 

Following consideration and approval of the 
Task Group findings, the staff will inform 
DNA and DOI. A briefing will then be developed 
and rehearsed for p.!."esen:ation tv the people of 
Enewetai.;: and their advisors during a joint 
AEC-DNA-DOI trip to the Pacific. This pre
sentation will be designed to be a vehicle for 
U.S. GJvernment consultation ·with the people 
on the AEC recommendations and the proposed 
DNA-:UOI Draft Environmental Impact Statement 
(DEIS). Opening remarks at the briefing would 
be delivered by senior AEC, DNA, and DOI 
officials. In inore detailed discussions to 
follow, AEC recon1mendations and the DEIS 
\vould be discussed by the AEC and DNA technica ~ 
representatives. A . .t'ter the visit, AEC staff will 
inform. the Commission of results of these discussions. 

1. That alternative 3 and the associated crih~ria 
bic! approved. 

2. l\ote that the responsibility for disposal of 
contaminated material, including plutonium, 
rests \vith DNA. 
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3. :;\ate ci1at action on reducing the suantity 
of plutonium contaminated material re
qui:;.:in~ di:: ~Josal has been deferred 
for iu . .--::::er st-...iay. The A.EC should oe 
prepared to take the lead in conducting a 
study to see if such reduction is feasible 
and practical. 

4. Note that the follow-on radiological sur
veys and monitoring of the Atoll and 
people will be conducted by AEC to insure 
exposure criteria are not exceeded and 
to determine when JANET and other 
northern islands become habitable, 

5. That consultation with the Enewetak 
people as discussed be approved. 

This paper has been concurred in by DMA, BER, 
and OGC, and has been noted by PA. 

For consider2tion at the August 6, 1974 
~~~~~~~~~~~~-

policy session. 

General Manager 
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Dr. Dixy Lee K.ay 

OF.FE.NS£ ~uc:...EAR AGENCY 
W A.::iH1!\0:. TON. D.C. 20305 

Chairman, US Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Ray, 

7 June 1974 
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Soon the AEC staff wi~l present to the Commission recomfi'iendatfcns 
for cleanup and rehabilitaticn of cnewetak. DoD has charged the Defense 
Nuclear Agency with the responsibility for the cleanup phase. How we 
go about the cleanup will depend on the radiological standards established 
by the AEC. 

I am concerned with several aspects of this project. Of course, our 
primary concern must be the health and welfare of the Enewetak people. If 
this were not so there would be no reason for the entire effort and the 
United States could simply maintain the status quo. However, this major 
concern is complicated by diverse objectives: 

a. assurance that no Enewetakese receives radiation doses which 
will adversely affect him or future generations, 

b. accommodation of the strong desire of the Enewetakese to 
return to Enjebi, one of the isiands with a level of radioactivity which 
some say cannot be reduced to acceptable levels for residence and agri
culture. 

There is some controversy over what constitutes an acceptable level. 
Indeed, the people themselves mig~t well prefer a small risk to denial 
of their cherished home. important in this respect is a doubt (at least 
in my mind) that we can keep the Enewetakese from living on Enjebi once 
they are resettled on the other nearby islands. 

I understand your st;.:~.-;~f~ wi·H· f)~sw,t to the Commission some arguments 
we have raised; thus, the Cammi ssion ·sh_O\Jl.d receive the advantage of 
different viewpoints. ·r want ·co assure you that I will not contest the 
standards recommended by the Corrrnission. However, I hope they will 
consider the entire problem: biological - political - and fiscal, as well 
as the social and econcimic effects on th~ Enewetakese people if the 
standards are such that we cannot resettle them on one of their major 
home islands. Finally, I am sure that the Commission will want to assure 
i tse 1 f that margi na 1 hea 1th benefits' do not override the substanti a 1 
benefits the Enewetakese would enjoy from more complete use of their land. 

APPENDIX 1 
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Once these decisions are reached t~ey must be explained to the 
Enewetakese. They ~ust un~erstand any ccnstraints as well as the fact 
the project is subject to Congressional approbation. Pernaps that might 
prompt the trip I previously suggested we make jointly to Enewetak. Of 
course, we would a~so wan~ ta ~~vite tne appropriate offic1al from the 
Department of tne Interior. 

I will look forward to discussion of this matter after the Commission 
has considered it. Meanwhiie, the staff and resources of DNA are available 
if further infurm~tion is required in the decision-making process. 

Regards, 

I 

i 1- ~ I \ ·. ' '-' \ \ " - : I .. 1' ' - ' • t- \ ·_, '' -,_ ,\._, ·-../ , - _),_ ' ~ '''\-.J.i,. 

WARREN D. JOHNSON 
Lieutenant General, USAF 
Director 
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OFFICE or TIIE .'iECRETAR y 
WASHI:\GTO.'.\, D C 2024:0 

Dear Dr. Biles: 

Thank you for the latest version of the Task Group report for Enewetak 
Atoll. We found that although the Enjibe situation was more fully 
discussed and various options were explored, the recommendations have 
not substantially changed from your report of February 1, 1974. 

Although· we are disappointed that the return to Enjibe appears to 
be postponed for an undetermined time, we defer to the technical 
experts as to the safety aspects. 

We look forward to a final report and recommcn<lations from the Atorr:ic 
Energy Commission along with an Environmental Impact Statement which 
will enable the Defense Nuclear Agency, Department of the Interior, 
and Atomic Energy Co~~ission to undertake the cleanup, rehabilitation 
and resettlement before too much more time passes 0 

I want to take this opportunity to express my appreciation to the 
Task Group and advisors for their diligent efforts put forth on this 
project. 

Mnrtin B. Biles 
Director 
Division of Operational Safety 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

···-·~-,.--... . '.,; t. .... :;~ 

'"\;t; .... (: .-. . .. ' .. :,~ ..... 
. . ,t. ·~· .•. ,' . 

Sincerely yours.,- --

/U= \ l~~ 
Stanley s\. Carpenfot 
Director cit Territorial Affairs --· ', _ _) 
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DEFENSE NUCLEAR AGENC ,·' 

Wi· ;,,·1lt-<GTO"'. D.C. ::0305 

JDOA 

Dr. Martin B. Biles, Director 
Division of Operational Safet:: 
U.S. Atomic Energy Conunission 
Washington, D.C. 20545 

Dear Dr. Biles, 

We are pleased to present our comments upon "Report by the Task 
Group on Recommendations for Cleanup and Rehabilit~tion of Enewetak 
Atoll" dated 19 April 1974 and sent to us by you on 2 May 1974. We 
take strong exception to the recommendations of this Report and the 
philosophies on which these recommendations are based. On the other 
hand, we commend the AEC upon the thorough scientific work in this 
Report and in the backup volumes NV0-140 on the Enewetak radiological 
survey. 

In addition to being troubled about regulatory matters, we 
disagree with the recommendations of this Report because it is not 
in accord with wishes and probable needs of the Enewetak people. As 
a result of U.S. actions, parts of their lands were altered and the 
Enewetak people were displaced to accommodate U.S. '"eapons testing. 
We should now make every effort to allow them a living pattern to 
fit what they view to be their needs. The radiological and other 
safety conditions upon their return should apply to those local 
conditions, not necessarily those of :h2 U.S. population with its 
different radiological conditions and its greater uncertainties of 
exposures. In fact FRC 1, para 7. 7 and 7.8, emphasizes that "there 
is no single permissible or acceptable level of exposure without regard 
to the reasons for permitting tne exposure." Within this context, the 
numerical values should be considered as guides which might be appro
priate for a particular action under certain circumstances. Since 
permissible levels of exposure for the Enewetak conditions are not 
clearly established, the U.S. government function for Enewetak would 
be primarily to assure that national policies are not being exceeded 

-_:--;··-.- (", . .... , ... 
· •. •.! .•. 
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or that no harmful effects would result from the proposed action. 
CJntrary tG tnis, the recolllJ:if'Ldv.ti0:1s of ::his .\'.:C ~epon c:m be viewed 
as non-compliance with the needs that the Enewetak people have clearly 
stated, specifically to occu".'y Enje!Ji IsLrid. Unfort;untely, the 
_0ustification for these ~r.stricti•''·" seem ~G ~-e an u.!ld~1~v restrictive 
application of criteria that are largely arbitrary and probably 
inapplicable. 

First let us consider the a,.,nlicabi li tv of cri tcria. ;•:i t:h the 
radioactive contamination being b~yond our ~bility to turn off or 
wholly eliminate, it is an uncontrolled localized contamination event 
in the definition of the Federal Radiation Council (FRC). Being the 
release of radioactive material from nuclear explosions of many years 
ago, the Enewetak situation is Category III of p. 30 of FRC Staff 
Report No. 7. For this category, protective action is to be considered 
on a case-by-case basis (p. 38). Any situation resulting in a bone
marrow dose greater than 0.5 rad per year is to be appropriately 
evaluated. FRC Report No. 7 does not include any criterion for bone 
dose for this Category I II, but the present AEC Report numerically 
uses bone dose criteria to advise against the desired return of the 
Enewetak people to the is land of Enj ebi and to advise against full 
use of other islands. This particular case of Enjebi should instead be 
individually evaluated on such bases as relative risks or cost vs. 
oenefit that are recurrently requested in FRC reports. The present 
AEC Report seems wholly inadequate in such evaluations. 

Leaving aside this genuine question of whether quantitative 
application of criteria are grounds ior decisions, one can review the 
bases of the numerical values of the radiological criteria on p. S of 
the present AEC Report. These are later used in the AEC Report to 
restrict the Enewetak people. 'fhe Federal Radiation Council Report ~o. l 
establishes an occupational dose criteria which has been reduced from 
the level at which biological damage occurs by a factor of 10. Both 
the Federal Radiation Council and the International Commission on 
:<.adiation Protection fu1·ther reduce t!1e dosl: levels for individuals 
in the population from the occupational level by a factor of 10. For 
Enewetak, the AEC recommended exposure levels for individuals have 
been arbitrarily reduced by another :factor of 2. This reduction results 
in an overall reduction from the levels at which minor biological effect,:; 
have been observed by a factor of ~po. Further the 4 rems limit in 30 _ 
years for gonadal exposure, an 80~ reduction from the recommended genetic 
exposure, does not seem to apply since the half lives of the isotopes of 
concern are approximately 30 years. This then does not provide the 
recurrent genetic dose for future generations beyond the present 
generation which will return. 

''Corrected to 20~1 
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Based on data in Table~ 1, 2, 3 and 4 of the report it is incon
sistent to exclude :he people frc~ Enjcbi. In Table 1 with a living 
pattern (D) which requires importation of pandanus and breadfruit (III) 
the 30 year whole body dose is 4.Ll rem. By importing pandanus, bread
fruit, coc::m 11t and tacca (IV) t:1(! dose becor:-.es 3. 7 re:a. Thi.:; is lower 
than your 4 rem criteria. In Table 2, the same conditions apply. If 
Table 3 were used, and the FRC exposures were permitted to apply nothing 
would need to be done (Living pattern D, Current conditions I). Under 
AEC guides the importation of :;_:i:rncanus and breadfruit would be rcquirec!. 
By going to ·fable 4 and using the guidance applicable to Category III, 
FRC Report No. 7 it appears that Living Pattern D under current con
ditions would be applicable. Even with the more restrictive AEC inter
pretation, Living Pattern D with the importation of pandanus, breadfruit 
as in IV would apply. 

Your present AEC Report rejects an undelayed occupation of Enjebi, as 
is desired by the Enewetak people, even though the reduction factor of 
two in your proposed criteria is vulnerable to accusations that this 
factor conveniently delays the desired habitation, particularly in view 
of (1) the unusually well-measured and well-known radiological situation 
for Enewetak, (2) the small likelihood of other radiation sources being 
introduced into Enewetak at a rate faster than the decay of present 
radioactivity, ( 3) the questionable validity of applying any criteria 
on bone dose, and (4) the lack of cost-benefit or relative risk analyses 
in this AEC Report. 

Instead of the restrictive approach in the present AEC Report, a 
broader range of rehabilitation possibilities should be available to 
the Enewetak people for their judgment. The consequences of each of 
these possibilities should be clearly made with the U.S. role being 
to temper their judgment on the basis of well-established radiological 
effects. To enable such choices to be made objectively, the particularly 
prejudicial statements in your present AEC Report should be modified 
accordingly. Among these are: 

p. 22: 

p. 23: 

p. 23: 

statement that corrective actions" .... would 
constitute an experiment involving Enjebi people" 

statement about "Heroic actions would be required to 
reconstitute the remaining soil " on Enjebi 
after corrective actions 

statement about a period as long as 16 to 20 years 
(two - eight to ten year periods) .... before the 
island could support its inhabitants" 

3 
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p. 25: 

p. III-1: 

l Encl 

statement about oeing 11 unable to determine 
any way in which <:xposures can be brought within the 
acceptable criteria, that is both reliable ~1d 
feasible, in order to resettle Enjebi .... 11 

the opinion that" .... recommendations shoul<l be 
specific and unequivocal .... "for methods of 
resettling Enewetak Atoll. 

~farm r~arJs , 

·i11/L 
W.~ERY 

Detail Comments on 
Task Group Recommen
dations 

· Maj or General, USA 
Deputy Director 

(Operations and Administration) 

Copy furnished: 
DASTA, iJOI 
. .\SD (I SA) 

4 
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ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Dr. Martin B. Biles, Director 
Division of Operational Safety 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

Dear Dr. Biles: 

Thank you for your May 2 letter and the opportunity to comment 
on the April 19 draft of the "Report by the AEC Task Group on Recom
mendations for Cleanup and Rehabilitation of Enewetak Atoll." 

This draft contains many improvements over the February 1, 1974, 
draft and we appreciate the consideration given to our earlier 
comments. In general we can accept (1) the radiation protection cri
teria as listed on page 5, and (2) the recommendations as listed on 
pages 24-30 for the specific activity related to the cleanup and 
rehabilitation of Enewetak Atoll on an interim use basis. EPA is 
developing a program to address cleanup guides for land restoration 
and such guides may impact on the above conclusions. 

It is our understanding that the DoD in cooperation with AEC and 
DOI will implement the final recommendations in the cleanup operations. 
We would like to emphasize the point that the cleanup criteria are con
sidered as upper limits or guidance to DoD and the resultant radiation 
doses to the Enewetak people should be kept to the minimum practicable 
level. As we mentioned in our February 28 letter to Mr. Tommy McCr~w: 

It should be understood and stated that any 
proposed guidelines or numerical values for the 
dose limits are only preliminary guidance and 
that a cost-benefit analysis must be undertaken 
to determine whether the projected doses are really 
as low as readily achievable and practical before 
proceeding with the relocation project. On the 
basis of such analysis it may be prudent to lower 
dose guidelines for this operation. 

It is also our understanding that DoD will thoroughly discuss this 
matter in its draft EIS on this activity . 

.,...,., "'!:~"~.r~ 'Y '. ',,. ~ - 1;··.· 1·;;,·· 
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On page 16 of the draft, reference is made to the possible 
disposal of plutoniu.ll co'lt;:nr.i1rnted soil and radioactive scrap in the 
deep lagoon or deep ocean. Title I, Sec. lOl(c) of PL 92-532 states, 
"No office, ~ployee, agenr:, department, agency, or instrumentality 
of the United States shall transport from any location outside the 
United States any r:i<liolo,5i:"'.~l, chemical, or biological warfare agent 
or any high-level radi-Jacti\~ waste for the purpose of dumping it ir.to 
ocean waters." Section 227.21 of EPA's Final Regulations and Criteria 
also prohibits the dumping of these materials. Although the plutonium 
and other radioactive materials that may be dumped in the Enewetak 
lagoon or near-by deep ocean, may not strictly be covered by the defini
tions of "radiological warfare agents" or "high-level radioactive 
wastes," it was surely the intent of PL 92-532 and the EPA regulations 
to rigidly control or even prohibit such dumpings. We believe this is 
a matter that requires further discussion between EPA, AEC, DoD, and 
DOI. 

Another important consideration for the proposed alternative of 
ocean dumping of Enewetak contaminants is the international implica
tions. The few countries disposing of radioactive materials in the 
oceans do so under the international supervision of the Nuclear Energy 
Agency. The draft recommendations for ocean dumping of radioactive 
wastes being developed by the International Atomic Energy Agency also 
recommend international supervision of such dumping operations. The 
current Enewetak reco1IUI1endations provide for unilateral action with 
no international supervision. The U.S. has had a national policy of 
no ocean dumping of radioactive wastes since 1970. Any proposal to 
reverse such a policy now would have to involve the U.S. Department 
of State in view of the United States having already ratified the 
International Ocean Dumping Treaty. 

We will be glad to meet with you or your staff to discuss these 
matters if you so desire. 

cc: 
Mr. R. W. Musser, EPA 
Mr. R. Leachman, DNA 

(!}_;j~y~ 
W. D. Rowe, Ph.D. 

Deputy Assistant Administrator 
for Radiation Programs (HM-558) 
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lf.:1ted States Department £:~he Interior 

OFFICE OF THE SECRETARY 
WASHl.:\GTO.l\", D.C. 20240 

Dear Dr. Biles: 

Thank you for the latest '-'ersion of the Task Group report for Enewetal< 
Atoll. We found that although the Enjibe situation was more fully 
discussed and various options were explored, the recommendations have 
not substantially changed from your report of February 1, 1974. 

Although we are disappointed that the return to Enjibe appears to 
be postponed for an undetermined time, we defer to the technical 
experts as to the safety aspects. 

We look forward to a final report and recommendations from the Atomic 
Energy Commission along with an Environmental Impact Statement which 
will enable the Defense Nuclear Agency, Department of the Interior, 
and Atomic Energy Commission to undertake the cleanup, rehabilitation 
and resettlement before too much more time passes. 

I want to take this opportunity to express my appreciation to the 
Task Group and advisors for their diligent efforts put forth on this 
project. 

Martin B. Biles 
Director 
Division of Operational Safety 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

Sincerely yourr:· -------
l/ - ( - , 

- \ < \ ~,~- --<__'· ~'- ·. "'-... 
Stanley S\ Carpen e 
Direc~~ ~ Territorial Affairs 

Save Ener~y and Y 011 Serve America.' 

,.-... ~., ......... ,, 
,._ .. 1·~ '/;<.~· .·. -
. -·.,..P. rv:. . . 
. ',:. 'l·~t. y . •· ·.: ~ -~""'.t/ ; 
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SUM:?v1AR Y OF TASK GROUP F~ECOMMENDA TIO!'JS 

ENEWETAK A TOLL 

INTRODUCTION 

The Atomic Energy Conunis sion agreed to provide radiological 
criteria for cleanup and rehabilitation of Enewetak Atoll to the 
Department of Defense (uOD) and to the Department oi the 
Interior (DOI). A comprehensive survey of the radiological 
environment of Enewetak was made to serve as a basis for judge
ments and recommendations. The survey data show that the northern 
islands have the greater amount of radioactive contamination and 
there are plutonium problems. 

The Director, Division of Operational Safety, appointed a Task 
Group and through it staff liaison representatives of DNA, DOI 
and EPA were kept informed of progress toward completion of 
recommendations. Current radiation protection guidance containing 
numerical standards and radiation protection philosophy of national 
and international standards bodies was used to develop recommended 
criteria: 

Population dose to the Enewetak people should be as low as 
practicable. 

The Federal Radiation Council (FRC) Radiation Protection 
Guides (RPG) for individual and gonadal exposures will be 
used to evaluate exposure options. The values should be 
reduced by 50 percent for individual exposure and 20 percent 
for gonadal exposure to allow for uncertainties in dose pre
dictions. The guides for cleanup planning become: 

Whole body and bone marrow 
Thyroid 
Bone 
Gonads 

E..xposure 

O. 25 Rem/yr 
O. 75 Rem/yr 
O. 75 Rem/yr 
4 Rem in 30 yr 

AP1ENDIX 2 
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Cleanup of soil containing Pu can be handled on a case-by-case 
basis using fae fellowing: 

a. < 40 pCi/ gm of soil - corrective action not required. 

b. 40 to 400 pCi/ gm of soil - corrective action determined 
on a case-by-case basis considering all radiological 
conditions. 

c. > 400 pCi/gm of soil - corrective action required. 

DOSE ASSESSMENT AND CORRECTIVE ACTION ALTERNATIVES 

For comparison with population dose guidelines, evaluations were 
made for the following conditions: 

Dose without cleanup. 

Dose reductions obtained by diet modification. 

Dose reductions achieved by removal of contaminated soil. 

In addition, estimates were made for representative living patterns 
plus corrective actions: 

Plow the village island, and gravel the village area for 
radiation shielding. 

Import pandanus and breadfruit from the southern islands 
(ALVIN-KEITH) for inhabitants of the northern islands to 
control ingestion of radionuclides. 

Import pandanus, breadfruit, coconut and tac ca from the 
southern islands. 

Import pandanus, breadfruit, coconut, tacca, and domestic 
meat from the southern islands. 

DISPOSAL OF CONTAMINATED MATERIAL 

Contaminated material is composed of soil, debris and scrap. 
At some places there is Pu including pieces of Pu metal. Con
tamination is distributed on and below the surface; some is in 
rad waste burial sites. 

Fission products and induced radioactivity found on such scrap and 
debris, particularly scrap metal, should be made unavailable to 
the returning people. Possible approaches are: 
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1. Disposal in water-fllc:d and underwat~r craters. 

2. Land burial where the radiation level of the scrap is 
not signiiicandy ·.~hove that on land. 

3. Disposal in deep water. 

Pu excepted, the Task Group has not made recommendations for 
removal of contaminated soi:. For any disposal there should be no 
pathway to people; periodic followup surveys are necessary. Disposal 
of Pu in any form is a greater problem, and disposal must protect 
against exposure for the future. 

OBSERVATIONS AND CONCLUSIONS 

The consensus of the Task Group reflects consideration of a range 
of options and the benefits of reviews and comments. 

Choice of the method which will optimize reduction of exposures 
is a matter of judgement. Action such as use of imported foods 
could be effective but is not recommended. Although engineering 
actions, e.g., soil removal and replacements may appear to be 
preferable to restricting use of land for living and agriculture, 
these actions can otherwise adversely affect the envirorunent and 
for some the effectiveness is uncertain. The extent of compliance 
by the people with restrictions has been considered, and an 
acceptable level of cooperation is expected so that they may use land 
where the radiation environment is or can be made acceptable. 

Return of people to live on the southern islands, ALVIN through 
KEITH, is expected to r~sult in radiation doses within the recommended 
criteria. JANET (Enjebi}, which the people desire for a residence 
island is a special case of the category of islands having radiation 
and radioactivity levels which preclude living and agriculture. Steps 
to make this island completely or partially available in the near tern.l. 
are important from the social as well as scientific viewpoint. 

Predicted radiation doses associated with the Task Group recommendation 
that people live only on the southern islands, ALVIN through KEITH, 
are given in the following table. The Bikini Atoll estimates and 
typical natural background levels in the U.S. are given for comparison. 
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PREDICTED RADL'-\ TION DOSE I;-J REM WIT!-~ ADOPTI00 O? TASK 

GROUP RECOMMET'-J"DATIONS 

Maximum Annual Dose':' 

Whole Bodv Bone Marrow 

Child 

o. 1 25 

Adult Child 

0.128 o. 148 

Thirty Year Doses':' 

Whole Body 

2. 2 11. 5 

Predicted Radiation Dose for Bikini Atoll 

Thirty Year Doses':":":' 

Adult 

o. 149 

Whole Body Bone Marrow 

5. 3 9.4 

Measured Terrestrial Gamma Dose - Rates in U.S. 

O. 04 to O. 13 Rem/yr 

''.'See Option III, Table 11, of the Task Group report. Dose includes 
contribution from narurai background, about O. 03 Rem/yr, and O. 90 
Rem/30 yrs. 

':":'The dose to bone marrow is about one-third the dose to bone. 

':":,-:,Presented in 11Additions to Radiological Report on Bikini Atoll, 
P. F. Gustafson, Division of Biology and Medicine,'' May 1968. 
Estimates do not include contribution from natural background. 
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RECOMMENDATIONS 

The Task Group reached the following conclusions: 

1. Observing precautions, the people may safely return after 
certain actions are taken. Exposures will be somewhat 
above current levels in the U.S., but the small risk seems 
permissible in relation to the desire of the people to return. 

2. To assure exposures that will be as low as practicable: 

a. Villages and residences to be located on ELMER, FRED, 
DAVID, or other southern islands (ALVIN-KEITH). 

b. Travel and visits may be unrestricted to all islands 
except YVONNE. When Pu contamination on YVONNE is 
removed, the restriction of travel to that island may be 
lifted. 

c. Coconut excepted, growth of animal and vegetable sub-
sistence crops to be limited to southern islands ALVIN-KEITH. 

d. Subsistence and commercial coconut may be grown without 
remedial measures except on ALICE, BELLE, CLARA, 
DAISY, IRENE, JANET, and YVONNE. 

e. Fishing permitted anywhere. 

f. Wild birds and eggs may be collected anywhere. 

g. Coconut crabs may be collected only on the southern islands 
(ALVIN-KEITH). 

h. Wells to provide lens water for human consumption or for 
agricultural use to be drilled only on the southern islands 
(ALVIN-KEITH). Water from any well to be assayed for 
bacterial, salinity, and radioactivity content before approved 
for use. 

3. Enjebi (JANET) is a special case, and the people have a strong 
desire to live there. Three ground zeroes were on Enjebi and 
high yield events were fired nearby, with the result that this 
was the most heavily contaminated of the larger islands. The 
Task Group has been unable to determine a reliable, !ea sible 
way to bring exposures within the acceptable criteria and permit 

-,,,.,.,,_.... . ..... . ... ,·,, -.. :- . 
~. -~~;:-'· .. ·~>~,.~ ,_, .. . 

1 • .... . 

,1 <J.·· • . , Jt. 
• •• •• 1• . 
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I"e.:3ettlement of Enjebi 0n the same schedule as southern isl~rnds. 
The island can be resettled sometime in the future when radio
nuclide ingestion is no longer a problem. To dev~lop <:he facts, 
test pbntings with :;,nd without soil .cen:o-_·al may be nnd·!. Cor-.
struction and agriculture would be deferred until produce from 
test plantings showed acceptably low levels of radioactivity. 
Test plantings without soil removal would have least adverse 
impact on the island Pnvironment. 

4. Concurrent with the Enjebi work, radioactivity levels should be 
measured in coconut and other food crops grown on PEARL, 
CLARA, ALICE, and BELLE. Produce from YVONNE should 
be included after removal of plutonium contamination. 

5. All radioactive scrap metal and contaminated debris now or later 
identified should be removed. This includes three locations on 
SALLY and one on ELMER where buried contaminated debris 
should be exhumed and removed. 

6. YVONNE, quarantined by the USAF in 1972, should remain 
quarantined until plutonium contamination on that island has been 
cleaned up. An authority responsible for enforcement of the 
quarantine should be identified and in residence in the Atoll 
if people return to the Atoll before cleanup is completed. 

7. Only general recommendations for cleanup of Pu on YVONNE 
can be presented at this time. An accurate picture of this 
contamination should develop as the decontamination proceeds. 
The area observed to have small pieces of plutonium and the 
highest soil concentrations is about 30% of the island. A back
ground for plans for the recovery of Pu will require: 

a. Assembly of a team of experts to interpret field radiation 
and radioactivity measurements, advise on cleanup actions 
and provide necessary health physics support. A Public 
Health Service group, now part of EPA, provided radiological 
assistance for cleanup of Bikini Atoll. Similar support 
should be sought from EPA for Enewetak. 

b. Decontamination of YVONNE is seen as an iterative process. 
This amounts to a search for and removal of the higher 
plutonium levels in soil. 

- ......... ·, .... ·:·"'--~~·~·'I~ .. ~ . ' 
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c. The objectives of the cleanup are two: 

d. 

(1) Recovery of the pieces of plutonium that have been 
observed on or near the island surface. 

( 2) Recovery of plutonium contaminated soil. 

Recovery of 12lutonium in soil at concentrations greater than 
400 pCi/g 23':1, 240Pu at any depth these levels are found. 
Also, recovery of contaminated soil sufficient to reduce 
st'rface le•1els to a value well below 40 pCi/ g 239 • 240 Pu. 
After soil removal, all areas should be resurveyed to ensure 
no pieces or hot spots of plutonium remain. 

8. Plutonium contaminated soil on IRENE should be handled as on 
YVONNE. Pieces of Pu metal are not expected to be found. 

9. Test plantings of food crops may be conducted on each of the 
11 no crops 11 islands as designated by the Enewetak people. As 
edible parts of these plants become available, concentrations of 
significant radionuclides should be measured and compared with 
the radiological survey predictions. These studies will indicate 
times at which planting of subsistence and commercial crops 
can be safely resumed. 

10. Lens water sampling and analysis should be conducted, samples 
to be taken over a period of at least 12 calendar months. Bacterial 
content, salinity, and radionuclide content should be measured. 
Radioactivity information will contribute to an understanding of 
processes operating - or which can be made to operate - to reduce 
the ecological half-life of 90sr and 137 Cs below the radioactive 
half-life on the northern islands, especially JANET. 

11. A comprehensive air sampling program should be conducted over 
a period of 12 consecutive months under conditions closely 
approximating human habitation and expected soil disturbance 
to provide information on radioactivity levels in air. This 
program could be conducted coincident with and support cleanup. 

12. Base-line surveys of body burdens and urine content of 137 Cs 
and 90sr should be made for the Enewetak people prior to 
return to Enewetak Atoll, and periodically thereafter. Re
surveys of the environmental radiation and radioactivity should 
be made in the first year of return and repeated, for example, 
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every other year. 

13. Methods of disposal of plutonium contaminated soil and scrap 
will have to be decidec. :?ending a decision, it ~s re~cmmcndcd 
th3.t cleanup should accc.r:l.plish the recovery of plutoniur.1 con
taminated soil and scrap with storage on YVONNE. If disposal 
is deferred for further study, such study should be initiated 
promptly. 

14. The cleanup, with particular attention to removal and disposal 
of contaminated scrap, debris, and soil, should be documented 
in detail in a final report by those responsible in the field. 

15. Advantage would be taken of experience gained during cleanup 
of Bikini Atoll. No objection should be made to employment 
of Enewetak people during cleanup. 
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RADIOLCG ICAL REPOS.T OH BIKINI ATOLL 

IntroC.uc~ ~ O:'. 

Reports on this subject were prepared by Pnilip F. Gustafson in 

April and May 1968 (Attach.'!lents 1 and 2). Since that t:me the de-

cision has been made that the Bikini people may be returned to their 

Atoll but that certain ir.easures should be taken to further reduce 

radiation exposures. These measures are described in the report of 

the AEC Ad Hoc Committee (Attacr .. 'ilent 3). 

During 1969, cleanup of Bikini Atoll, which was one of the Ad Hoc 

Committee's recommendations, was accomplished through a cooperative 

project funded by DOD and AEC. The Atoll has now been turned back to 

the Office of Trust Territories of the Pacific, Department of Interior. 

OOI is currently cc!!ducLir~c:; a program of agricult.urc.l rehabili tatior: 

that has been under way about one year and construction of housirl2; 

and cormnur.ity fc.cilities is to begin in ±he near future. 

The cleanup project provided an opportunity to obtain significan~ 

additional infor~ation on the levels of environ~ental radiation and 

radioactivHy in the Atoll. Enou-;h of the results from the 1969 

monitoring and sample collecting activities arc now available fro~ 

Allen Smith and WillieJU Moore of SWRHL and fro:n lliward Held of the 

University of Washington to r.iake prelb1inary comp2.risons with the 1967 

results and to d2terr..i:ie what if any differences the 1969 do.ta m~y n.a.i:e 

in radiatio=i exposure estiir.ill.tes prepc:red by Dr. Gustafson. Co:ip2.risons 

OFFICIAL U3E o:n,y 
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in this report will be directed to environ.~ent levels on Bikini and 

Eneu, the islands being rehabilitated by DOI. 

Comparison of External Radiation Survey Results 

Table I of this report is a suinmary of extern2.l radiation levels 

for Bikini and Eneu. These data lndicate that the 1967 values for 

Bikini and Eneu were essentially correct. It is suzgested that the 

values for 1969 are not dif~erent enoug~ to warrant recalculating external 

exposures and that Dr. Gustafson's values in Table III of Attacru:i.ent 1 

and Table VIII of Attachment 2 still apply. 

The estimates in the colt:..rnn labeled "Modified" in Table III of 

Attachment 1 are ottai!1.ed by assuming that the village area or areas 

around homes are covered with a layer of clean coral gravel 1 to 2 

inches in depth. A further reduction in.external dose may be expected 

by a factor of two to ten for that exposure received during time spent 

indoors since homes are to be constructed from concrete blocks made 

f'rom local naterials. This reduction may be optirnized by selecting 

sand and aggregate for making concrete from locations in the Atoll 

having the lowest levels of radioactivity. 

The externcl exposure estimates in Table VIII of Attaclrnent 2 2.re 
. 

based on the ass'...ll'Ilpticn that 2 inches of clean coral gravel cover the 

ground around housing. However, a shielding factor for concrete block 

OFFICIAL USE o:'rLY 
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houses bas not been applied. To this extent dose estimatesfbr these 

dnta are now t-.1:p::.:ct:::i ':u l ·::: :::ore co:1se:rvative tLan ·,rhen fir:; t deveJoped. 

Internal Dose Co~p2~isons 

Table II of' this re:i;;ort contains a co::r.p::.rison of 1967 and 1969 

values for 90sr, l37cs, and 55Fe, the radionuclides of most cancer~ in 

the Bj_kini diet. Tl1e following corr .... "llents apply to this comparison: 

1. Fish - The 1969 values for eviscerated whole fish are somewhat 

lower than the 196r{ values for muscle. However, the 1967 values 

for muscle would still appear to be applicable so Gustafson's 

intake values in the 1968 report wo~ld still apply. 

2. Panda.nus Fruit - T:1e 1969 values for 90sr and l37 Cs &l.:re higher 

than the 1967 values lending even more support to the Ad Hoc 

Committee's recor:m1endations for precautions to be taken 'i_n 

planting Pandanus. 

3. Birds - The 1969 value for 55Fe is in good agreement with the 

1967 value. 
l3r{ 

The 1969 value for Cs in the curl~w is higher 

than tte 1967 r..verage val'.le for birds. Eo.,,.-2ver, the cm·lcw is 

seldom caught. The 19G9 average value of l37cs for birds eaten 

most often is in close agreement with Gustafson's value and his 

intake level would still apply. 

4; Arrowroot - The 1969 values for prepared arrowroot flour (tte 

l96r( value was for unprepEl.red aJ.TO' .. Toot which is ineclible::) 

OFl<,ICIAL USE Ol·iLY 
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show a significant change. The 90Sr value is higher by a 

factor of al.c'J.t 14 b~t the l37 Cs value j_s lower by a factor 

of 150. These new values should be used in a redetermination 

of internal exposures from 90Sr and l37cs. 

5. Coconut - The 1969 values for 90Sr and 137cs in coconut arc 

in good agreement with 1967 values and Gustafson's intake 

values would still apply. 

90 13~( -6. Coconut Crabs - Tne 1969 levels of both Sr and Cs in crabs 

fro~ Bikini Island are higher than the 1967 averc.gc value. Tne 

edible portion of each crab will contain about 1 pound of muscle 

and 1 pound of liver. T~erefore, the average radio!luclj_de ~on-

tent for crabs will be the average value for muscle arid liver. 

The lev~l of 55Fe in crabs is so low (the averac;e value for 

muscle and liver) as not to constitute any significant intake 

of this radionuclide for this item of diet. 

7. Cla'lls - The levels of 90sr, l37 Cs, and 55Fe i.n clams and lobster 

are so low that inta-1-ce of these rad.ionuclidcs throu,sh these i te::::s 

of diet may be neglected in dose calculations. 

Table III of this report presents revised values cf daily radioEuclide 

intake usir,g the Ronr;elap diet and updateJ with the 1969 moni to::c:Lng results. 

OFFICIAL USE OHLY 
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Table rr presents a co~parison of estimated daily dietary intake values 

thRt me.y e.:p:;:ily :if certain i te:-::3 of the dj_et are incluicd or excluded·. 

A number of observations may be wade: 

1. Updating Gustafson's esti~ates with 1969 mo~itoring results 

increases the intake estimate for the total diet by about 50~ 

for 90sr and 68% for l37cs. The items contributing most to 

this increase are Pandanus and Crab. 

2. Updating intake estimates with 1969 data and asswn.iri_g no i'itake 

of Pandanus, Arrowroot or Crab (the diet used in Gustafson's 

dose predictions) shows a minor cb.c:.nge when co:npared with 

Gustafson's intake est:im::i.tes. 

3. Updated data indicate that including Arrowroot in the diet (Eo 

Pandanus or Crabs) increases the 90sr intake by a factor of 

a.bout 2 and l37 Cs intake remain~ about the sarne. 

4. Updated data indicate that including Arrowroot and Cre.b in t~e 

diet (no Pe.ndanus) increases the 9°sr intake by a factor of C 

to 7 and increases the l37 Cs ii1take by a factor of abou~~ 2. 

In the section on "Sum""!!::rry of Radiation Exposure" in Attaclm1e:rt 1 

there is the statement that, "It is unlikely that the whole boO.y exposure, 

or the exposill'e to specific organs includine; bone, will exceed 4 rads in 

5 yea.rs, 15 rads in 30 years or 30 rads in 70 years." Tne dose cstiF.,o."'.;es 
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in Table V were obtained by sceling Gustafson's estLm~tes up or down 

usfrg the urdated int2.":-:e ,_:::.t3 in Table Dl. Tne.;;e estim::.tes indicate 

that including Arrowroot in the diet increases the dose to bone by about 

0.8 rad in 5 years while whole body dose remains the same. Includi!'.g 

Arrowroot and Crab in the diet without a dietary supplement of calciuin 

increases dose to bo:1e to e.l."'.'.ost 8 rads ir.. 5 years or twice the 4 rads 

in 5 years mentioned above. With a calciUL'l supplement including Arrow-

root and Crab in the diet brings dose to bone very near the 4 rads in 

5 years value. However, in the interest of placing only ~hose ·restrictions 

on intake that are 3ctually needed, it is suggested that Arrowroot and 

Crab can be left in the diet provided the calciun intake in the dlet is 

brought up to 1 gram per dny. There is the additional consideration 

that intake 01~ Coconut Crab will prouably be self limiting in that an 

intake of 14 e;rams per day by as many as 100 people would require 600 

crabs per yea:r. Large numbers of crabs have not been seen on Bikini 

Island and so:-ne were destroyed during the vegetation clearing operations 

in 1969. 

Unrestricted use of local foods at an intake corresponding to the 

Ron.gelap diet could bring whole body dose up to the 4 rads in 5 yea:!' 

level and dose to bone up to about 50 rads in 5 years if an edible 

variety of Pandanus was available which is not the case. The wisdo:n of 

the Ad ·Hoc Co:nm.i ttee 's reco:r1.'1l2ndations is that when edible Panda11us doe:: 

beco::ne availnble on Bikini, exposures such as those above will not cccu:. 

OFFICIP.L USE rnn,Y 
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TABLE 1 

External Radiation Levels on Bikini anG Eneu Islands 

µR/hour 

1 67 Avere.se 1 67 Ran.~e 1 69 Average '§9 R~nP'."e 

Bikini: B8ach 12.7 5-25 < 10 < 10 -
·10-60 * 15-80 Village 25.1 35-1~4 

Interior 72.7 40-120 86 20-120 

Eneu: 2-10 < 10-20 

-l<·'J.'he higher value applies if it is considered tr1e village extends 250 .feet 
inland :f'rom the lagoon ro::.d. The lower value would apply for hous:.r'6 plaeeci 
near the lagoon road. 
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TABLE II 

COMPP.RISON OF RADIO~n.JCLID:S CONTENT OF BIKTIII DIET 

Fish 

Pandanus Fruit 

Birds 

Arrmn.·oot 

Coconut 

Cro.bs: Muscle 

Liver 

Claros or 
Lobster 

90Sr 

1 67 

.19 

19 

.13 

.17 

.19 

19 

.o4 

pCi/g \·?ET HEIGHT 

1 69 

,o:}J .32 

2e)) 130 

2eJ/ 
2.4-Y 92 .Ghl! 
.31-Y 114 12r)} 

1 r'1! 
..t..c'. 72 181_3/ 

6-)/ 17o.3/ 

.02 nd 

1. Values for 1969 are evisccrateG. whole reef fish. 

2. Average for fo'Jr species. 

3. Values for Bikini only used for this data point. 

100 

100 110 

i.21! 
41J/ 

5.9 

4. Value appltes to arrowroot flour prepared by grinding, rinsiP.g three 
times \.'i th salt water and once with fresh water (Mo.rshallese method 
of preparation). 

nd - not detectable 
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Food Iten 

Fish 

Pandanus 

Bircis 

Arrmrroot 

C0cociut 

Crabs 

Clams 

* Imports 

r·· (' 

0:5'FICIAL USE ONLY 

TABLE III 

UPDATED WI'IH 19G9 MOlTITORit:G RESULTS 

pCi/day 

Daily Int8ke (gr.is) 90Sr 137cs 

554 105 177 

164 4,594 21,320 

41 5 l,o36 

41 98 25 

9 2 1,026 

14 518 2,450 

45 

32 
900 5,322 26,084 

55Fe 
~ 

55 ,1~00 

4,510 

59,500 

*Intake for imports is negligible co:npc.red with intake fro:n local products. 
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~:_::~~'!'.pt :Lon 

1964 and 1967 data, all items 

1961-~ and 1967 data, no Pandanus, 
.¥-

Arrowroot, or Crabs" 

1961.i. and 1967 data updated witn 
1969 results, all iter.i.s 

Updated data, no Pandanus, 
Arrow.coot, or CTabs 

Updated data, no Pandanus 
o:~ Crabs 

Upd:::.ted data, no Par.danus 

OFFICIAL USE Oi'rLY 

TABLE rl 

1967 VERSUS 1969 
pCi/da.y 

90Sr 

3,496 

114 

5,322 

112 

210 

728 

r~·, 
· .... 

137cs 55Fe 

15,570 59,500 

2,290 59,500 

26,o84 - 59,500 

2,289 59,500 

2,31h 59,500 

4,764 59,500 

*Tnese values were used in Gustafson's dose estimated, Table VIII, Attachraent 2 • 
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TABLE V 

Il•1PACT OF' 1969 ~·IOJITO~UEJ f.E.3ili..T3 ON EXPOSURE E3TIHATES 

{re.ds) 

CHILDIIBH 

Whole Body 

Bo:-,e 90c 
._~)r (137Cs & 55Fe)l_/ Ez:tcrno.l~ \faole 

.98 .28 .75 1.03 

Total 

Boc~:r 

5 year exposure, 
Gustafson's estimates for 
no Parcdanus, Arrmffoot, or 
Crc·,b and 0 .1~2 gm/ do.y 
calcimn intake 

(Note: the above values also apply 

5 yenr exposure: upd::i.tcd 
data, no Pandanus or Crab, 
0.1~2 gm/day Calcium intake 

1.80 

5 year exposure, updated data, 6.25 
no Pc,r.danus, 0.42 gm/day 
calcium intake 

5 year exposure, updated 
data, no Pandanus, 1 gm/day 
calciun1 intake 

5 yeD.I' exposure, updated 
data, no precautions with 
intake 

2.63 

45.74 

.28 

3.19 

to the 1969 data) 

• 75 1.03 

.75 1.33 

.75 1.33 

. 75 3.94 

1. Tnese dose esti~ates revised to the extent of assu.~ing 10~ instead of lOof, 
~t-ft·H~ for 55Fe. 
,_ 5" r .:> t L '"'>1 

2. Assudes coveYir~ village area with 1 to 2 inches of uncontac~inated coral 
gravel. This value does not i:1clude the consideration that concrete 
block houses will provide additional exposure reduction during that time 
spent indoors. 
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RADL<\TION SAFE'I'Y COrTSIDE?,ATIONS J..T BI?:INI ATOLL 

MAY 1970 

In re::po::o::> t:> P..n ir:1t';_ry by the High Co:n:n:'..::sior.er of tte 'l':!:ust 

Territory of the P~cific, the following general staterr.ent is provided 

regarding radiation safety of Bikini Atoll: 

On Tuesd3y, Auc;ust 27, 1963, t.he sni;i Ja.':les M. Cook C'r:r-i ved '3.t 

Kili Island bringing the High Co:,imissioner, then Mr. William Norwood., 

representatives of the U. S. Department of Interior, Atomic Energy 

Commission, a~d Department of Defense, ar.d members of the press. A 

primary p'..il'pose of the visit was to discuss with the Bikini people 

the recent decision that they be returned to their Atoll and to answer 

questions !'egarding cor..ditions in the Atoll. At that :meeting there Fer~ 

questions on whether the islands were safe and whether food was safe to 

eat. 

With Mr. Chutaro acting as interpreter, the AEC representative 

told the Bikinians that the question of safety of returning to the Atoll 

and using foods found there had been carefully studied. A Co:nmittee of 

experts meeting in Washington, D. C. had concluded th::ct retu:cning the 

people to Bikini Atoll wo~ld not offer a significant thre~t to their 

heal th and safety but certain sir::r;lle r.:tcasures should be taken to further 

reduce radiation exposure. 'i11e reco:mneqdatior.o of this Co:n::ni ttee o.:' 

exper~s were sur.JIJ1ar ized. The people were tolu that for the present, only 

the Bikini-En~u co:nplex is to be rehauili tatcd. W11ilc they may co 2.ny-

I. 
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where in t.r,c Atoll fer :puc:tJo.ses sucl:! as fishir_,: end f:::Qd collection) 

homes and co::z,unity facilities are to be bui1t only on Encu and BH:ini. 

In answer to a question, tte Bikinia.'ls were told tl.et ~~ood fro:::l t:C.e 

la.:?;oon would be safe to eat. Certain precautions were to be take:i in 

pl~ntiDG P~ndc.nus, and r<ii~o~,ct5.ve sc:::c..p rr:etal was to "b'2 re::ioved f::o:;; 

the islands. 

Questions have sir:ce been asked as to how one car:i interp~·et t::1e 

conclusions of the expe:r-Ls. As to whether certification can be given 

that Bikini is radie.tion free, the ans· .. ;er is that this canr.ot be done. 

Such a certification could not be given for ar.y location in nny cow:~ry 

since the:.-:·e is radioactivity everT,.,·here. Levels of radioacti·1i ty vary 

from plr-.ce to pluce. So:::.::~ occur r.atU2·e.lly an~ . .so:r,e Cl.re r.:an ;:l:i.ds. ThE: 

levels of man-made radioactivgy in Bikini Atoll are higher than in the 

U. S. due to tests ccnducted in the Atol~, but these levels are slowly 

declining. The radiation which comes from this :radioactivity can be 

~easurcd with instruments and the radioactivity in foods can be ~easureQ 

in the laboratory. Such measure!r:ents have t·een :::3.de for Bikini Atoll, 

the levels are known, ar.d addi ti or.al me2.surc::ien1: s will be ma:ie i;:)_ tte 

future. 

Since the levels of' radioactivity .in Bikini Atoll ure not zero, the 

questi<?n corr1es as to how r:rnch rsdioact.~.vi ty or radJ£ition is c.ccc:pto.ble 

f'ro:n a heal th viewpoint e.nd do the levPls expcc'ved for Bikin:'.. :re.s:i dents 

fall -.:i thin the. acceptable: rar.~:::;c. The o.ns•,.re2· f'ro:n the Co::E1i ttee o:: 
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experts is that exposures at Bikini Atoll are expected to be acceptable.· 

Predicted e=-:posurcs ~e well 'W'ithin the rc:.diation s2.fety standards .set 

by national and international bodies of experts provided certain pre-

cautions are taken. The Committee of experts who evaluated the safety 

of returnin0 to Bikini Atoll recomm.ended measures that should reduce 

radiation exposures and insure that exposures remain acceptable for 

all future time. 

One recommendation is that periodic resurveys of Bikini Atoll should 

be conducted that will provide a continual checl~ on the radiation 8tatus 

of the people and the enviromnent and that will help form the basis for 

decision as to the time of rehabilitation of islands outside of the B.:U~ini-

Eneu complex. This continuing monitoring of the environment at Bikini 

Atoll is no different than the monitori~.g conducted throughout the 

United States wherein measurements of radiation and radioactivity in 
. 

foods are made. It would be unusual not to make such measurements for 

the Bikini people considering such measurements are made for the people 

in the U. S. 

As to levels of radioactivity in foods in Bikini Atoll, two foods 

should be mentioned, nai"llely, coconut crab and Pandanus. The Co:nmittee 

of experts did not reco::-.:1:er.d that eatitlg coconut crab be prohibited. 

Rather; coconut crab sho'.1.ld not be eaten in such que.ntity that i-c forms 

a major part of ,c.he di·2t to the exclusion of o~her foods which generally 
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contain lower level3 of radio~ctivity than coconut crab. The Com:nittee's 

recor.:rn.cnd:::.' .. icn '...~1::-."': the :por:;..ll:c.t::.on of cccc:mt crabs b<:: si1arply :::-eC.uccd 

was directed to this end but there was no intent that the crabs be 

entirely removed from the Atoll. Some reduction occurred duri:lg clennup 

operations on Bikini Isla::d and coconut crabs ure not r:.ow seen there in 

large numbers. Coconut crabs ID3.Y t:e included in the d:'..et when the pop-

ulation returns but thi3 recornr.'!endation is subject to continuiri..g review. 

For Pandanus, the Com.mi ttee reco'.ilr.',cnded removal of two inches of 

topsoil over an area covered by the crmm of' mature trees for plu.ntings 

on Bikini. If this is not done on BiJ\:ini, the fruit produced ma:; not be 

acceptable. Fruit produced by Pandarms trees planted on Bikini •~ill be 

analyzed to insure that it is acceptable fo: food. 

The Committee has reco:mr..ended that no precautions a=e needed on Eneu 

and coconut crabs found there may be eaten in any quantity. Par.Janus 

may be planted there without soil removal. 

While the Co:mni ttee 1 s recomme::idations for ach:'..eving lower radiation 

exposure are all beneficial, there is or.e very i:r::.portant reco:nrnend3.t~or 

requirir..g the cooper at ion and participation of the Bikini people. This 

concerr..s insurinc an adequa'cely nutritious diet for those livin:; in t:.e 

Atoll. Use of a d.ieta~y supple;nent of "powdered milk has been sua;estcu 

which will relieve the ce.lcium deficiency usually associated with the 

Marshc.llese diet. 

- ~:~-"-7--~-:.._: ~:···, ~ .... ·:~_. ...... -':· ... !:~·""'''' 
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In adclition to the t;eneral statement above, there has been a 

request for answers to specific questions which r.ia.y be asked.. A list 

1. Q. HOW DID TEE COi·lLUI'11.r.J:: OF EXPEnTS DECIDE BL't\:IIU IS SAFE? 

A. They :reviewed. r.teasurcc.1eEts and ds.ta that h~d been accwnulat-::d 

during past surveys, then met with the 1967 survey team. Pre-

dictions were rr..ade of the tot::il radiation exposure expected to 

occur f'rom all possible sources if the natives were returned. 

In their opinion this exposure does !1ot offer a signi.i'icar.t 

threat to health and safety. 

2. Q. DOES THE REPORT O? T.:riE co:-~iIITT'EE OP EX.tl.'R'.L'3 MEA ... Tll" THAT Ttiii:E IS 

NO RADIATIOII OH THE ISLlUffiS? 

A. No. It means th~t in the opinion of the AE8 and the C0J;mittee 

of experts the type and level of radiation do not offer a signi-

ficant threat to health and safety. 

3. Q. HOW MUCH HADIATIO~r i-.7ILL TiiE BIKIIUAJIS BE EXIOSED TO? 

A. That will depend on whether or not the reco%'1endations fror;; the 

Colll.'llitt8e of experts are followed. Under the worst conditions, 

with all of the reco:n.·nendc:.tions lgnored that ore intended to 

minimize intake of radioactivity in food, the ~xposure in the 

first five years from ir.ternal and external radiatior.. sources 

still would be within accep~able limits set by the Federctl 
.-. 
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Radiation Council for individuals not e!"l,32_5ed in atomic e!1e;·gy 

work. However, the recommended acticns to ::u.ininize exposure 

from radionL<.cl "'c.c:cs in .:'.'ccd will be :1eclci to insure ;;hat the 

Pandanus may be eaten when it becomes r.:.vailable and tha:; 

e)..--posures ovc· lorc:;er "':.imcs such as 30 and 70 ye2T.3 rE:::cE.:i::: 

within accep·cable levels. The calculated figures for a.ccwnulated 

whole body doses are: 

ADULTS CHILDREN 

5 years 
30 years 
70 years 

1 rad 
6 rads 

- 10 rads 

l rad 
5 rads 

10 re.ds 

The Federal Radiation Council's radi~tion protection guide for 

the whole bod~r of "'-:.he individuals amoun~~s to: 

Individuals in a Population 

l year 
5 years 

30 years 
70 years 

0.5 red 
2.5 rads 
15 rads 
35 rads 

The general phj_losopby, based on both experience &'1d research, 

is that 0. 5 rad per yeE.:r provides an acceptable lecrel of whole 

body exposi.;re for individuals. This value me.y be used where 

sufficient monitorirJ.t3 is performed so that radiation expos'..lres 

are known . 

. _..·:·:~'.~}if i·-
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4. Q. WHAT ABOUT ~-rs RA:E OF ACCl[.;-LJLATION OF P..ADIA'l'Icri EXPJSURE? 

A. The rate for external rs.dietion will be higher ir. the first 

few yecrs but will decline steadily with time. Initially the 

accumulation will be about twice that for the average ~erson in 

the U. S. Reductior. to the U. S. avere..3e will occur in about 

30 to 50 years. When the Bik:ini people first return) the doses 

to whole bocly fro::a external and from interno.l radioactivity will 

be about equal. When more of the locally produced foods such as 

Pandanus begin to become available, the contribution from internal 

radioactivity may increase. The reco1a.'Tler.dations of the Co:mnittee 

of experts are intended to insure that such exposures in the 

future remain within an acceptable ran,:;e. 

5 . Q. WHERE DOES THE R,.'\DIATION IN THE ATOLL CCT·:E FROM? 

A. Primarily from radionuclides in soil. The levels vary considerably 

from one island to another. It is for this reason that Eneu and 

Bikini were suggested as village sites sin~e these two islands 

have lower levels. 

6. Q. WHY ARE 7HE ISL..l.Jm3 NOW COHSID:LltED ACCEPI'ABLE FCn HABITATIOLJ 1-:HEN 

THEY WE..qEN IT 80:-.fE YEA.RS AGO? 

A. Radioactivity decreases "lvith the !J3.ssa.ge of time. Some radio-

nuclides disappear faster than others. Alto0ether it is a com-

bination of the pe .. ssat;e of time and the work of nature in· 

1964, for ir1sta::.cc, •;ere hicher thP-n those of 1967 . 

... - ............... - .. ···~·· 
.'' .... 
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7. Q. WHY HUST PRE~i,I;Tio:;s 3E TAKEN Ill PIJBT:ITG PPliD.~lUS TREES ON BTI:I:~I? 

A. Pandanus :f".cuit is a native diet staple, supplying certain needed 

vitamins. While there a.re no Pa.'1danus of e:dible variet:,' now on 

Bikini Island, samples from a noneditle variety have been found 

to contain a higher level of both st.rori.tiwn-90 E!nd cesium-137 

than other plants grown in the sa~e soil. The Committee of 

experts have made a reco::nmendation for reducing these levels 

in the fruit of trees to be planted on Bildni Islani by_ removin~ 

the top two inches of soil whicl: contains mos:. of the raclior:ucl:i.des. 

On Eneu there is no need for such precautions since the soil 

there contains only a very small a.::r.ount or radionucljdes. 

8. Q. WHY /;AS IT SUGGES':'ED THAT T'AE COCOiWT CRAB POPULA'i'IOl'i SHOULD BE 

REDUCED DT NIDIDER? 

A. The coconut crab is a native favorite. However, it is not de-

sirable that this food be a major part of the diet since the 

levels of' raclioactivi ty in the crab ro:e somewhat higher tr.a .. 1 

some other food items. This consideration is the basj_s for the 

recorr:.."Tlenclation 0!1 cra·o population reduction. 

9. Q. WHAT ABOUT COCONU.i'S? ARE THEY RADIOACTIV~? 

A. Coconuts have been obzcrved to.contai1" sorr.e amounts of radioactivity 

but much 1.ess then Pandar.us fruit. Suitable plantine and fer~ilizins 

procedure£ are expectc·d to reduce even these a.'TIO'.l!lts . The:re :::.re 
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not many mature coconut trees on the atoll now. On som•= of 

the islands the tops of the coconut trees were snapped off by 

the fore·•:! of :-Le L-est tla3ts. On the islands most affected by 

the tests, the trees were bi:.rned or was:b.ed away. Man:.:r new 

coconut trc•::s r-Te being planted o:-. the islands of EnE.u and 

Bikini. 

10. Q. WILL THE BIKINII'J.:-S BE ABLE TO FISH IN THE LAGOON"? 

A. Yes. The survey tean1 reports the la8oon contains a large 

quantity of fish. Marine life is low in rniioactiv:it~'. 

11. Q. IS 'TIIEHE ANY RAD10ACTIVITY IN THE BffiDS AND FISH? 

A. So£:1e fish and birds contain measurable amounts of radto:-i:icl:i.ic~ 

whic'h. they have retained from what they've eatea, but the> z.:r1oc.c!""1t 

is not large enough to cause concern. 
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RADIOl1.CTIVI'l1Y TIT COF.2A. 

The decision to ~:::t'J.Yn t:::e :i3i}:ini2..ns to their home Atoll ;.ras 

based in part on the consideration of radiation exposures of those 

who will reside in homes on the islo.nds of Bikini and Eneu and who 

will consume locally produced foods. The health of the people was 

the primary consideration. Several sinple measures have been recommended 

which are expected to insure that exposures of Bikini residents remain 

within acceptable levels. 

In addition to insuring that radiation er~osures are at acceptable 

levels, there are other considerations. People along with sone quanti-

ties of goods, household possessions, and food will coffie to the Atoll. 

At least t~o important materials will go fro~ the Atoll, e. g., scrap 

metal and copra. Any radioactivity associated with metal scrap would 

appear not to be a problem if this scrap is monitored before shipment 

f'rom the Atoll. Although sale of scrap metal will be an importo.nt so'Jrce 

of incor!le for the returning population, copra is the money crop and the 

chief source of income. 

The Trust Territory agriculturist estimates that with the repla.'1ting 

now under way_, the Bikinians can produce as much copre. in a month as 

they once produced. in a whole year. This earlier annual producti~m has 

been reported to be abol!t 80, 000 pot.::ids or 40 tons. Future producti.on 
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may then be about 480 tons per yea:r. If the copra produced through 

the agriculturctl. reh3.bili.tation proz.re:n contai.:1s as much 137 Cs 

as in the 1967 and 1969 sarnples, i.e., i14 to 120 pCi/gm, and co:i.-

sidering that in produci!lg copra, coconut meat is redt:.ced in weie;;:1t by 

the sun J.rying process by as muc:i. as 5~, the copra may contain up to 

240 pCi/gm. The f'ertilizirig of the new plants which is being do::J.e in 

the agricultural rehabili.tation progra>n r.i.ay reduce the J.37 Cs levels in the 

copra. 

The relationship between l37 Cs in coconut n:eat and in soil w:r!ere 

coconut trees are growJng is not known. Available soil sa'Tiples have 

come from one place and coconuts f'ro::i another on Biki.ni. It would ce 

desirable to have sa'Tiples of coconut and soil f'rom the same place and 

to fertilize an existing tree to see what change in radioactivity con-

tent in the coconut there may be compared to unfertilized trees. Also, 

it would be desirable to have sa.~ples f'rom trees wherein 2 inches of 

top soil were removed as suggested by the Ad Hoc Co:::m.i ttee for Pandanus 

and f'rom trees where both fertilizer and top soil removal \.iere used. 

It would be desirable to sa.·nple coconut meat and coconut frond 

for 
~7 • 

·Cs frmn existing trees on Bikini. If levels in frm1d and r:ieat 

are reiated in SO!...'le wey, then predictions of coconut meat l3T Cs could 
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be mo.de using ~esults of analysis of frond from young trees, years 

before these tr2es produce coconuts. 

An indication of the significance of radioactivity in coconut meat 

can be seen by reviewing the production and use of copra. 'l".oe nat:i·1es 

harvest the coconuts v.·hich have taken about a year to mature and ex-

tract the coconut meat from the shell and husk. The shells are some-

times used 'by the natives for eating utensils and such .shells may .find 

their way into CO!lLT.~rcc in the for~ of charcoal. Husks are used in 

cooking fires and as a r.i'Jlch in planting crops including coco~mt trees . 

Cord and !'ope are also made from husk fiber. Sleeping Li.a.ts 8.Te made 

f'rom coconut palJu frond along with other items of handicraft such as 

hats and handbags. The "Kili Bag," which is a hand.bag rr.anufacturecl by 

the Bikinians, is ms.de from palm :'rand a.nd Panda.nus leaf and is widely 

known in the Pacific. 

Pieces of coconut r::ieat are sun clr:i.ed, ba.g0;ed, and stored under co·1er 

(wmehouse) um::.il picked up by a copra boat which may visit an Atoll two 

or three times a year. Collection of 25 to 50;-; of a years copra productioY:. 

in a warehouse v.·.::rnld acct''.n'.llate a sizable qu:mtity of 137 Cs at t!"le 1969 

levels. Fresh coco:J.ut meat is about 50% water, 30-40~ oil, ar.d 10-20,j 

copra mer;.l by weight. 
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Copra processing plants which process copra from islands of the 

western Pacific are i!l the P'nilippines and Je.ps.n. The copra ~-s washed 

and run thrm.J.gh a. press ·which extracts the coconut oil le8.·1ir~ a re-

sidue which is called copra meal. The oil is used in foods and co3rr.et1cs. 

The oil is reported to have a low mineral content and very lov levels 

of radioactivity. Radioactivity such as l37 Cs in the processeo. copr'3. 

ends up in the copra menl which contains about 20i; protein end 5~~ oil. 

This meal is a good quality animal feed and is used for dairy cmrs. 

On a grnm basis tbe level of 137 Cs in copra meal can be 2xpec·:.;ed to be 

5 to 10 t~~ri:es the level in fresh coconut meat. In ~he case of coc8:-.-x:s 

from Biki.ni, if the levels of l37 Cs in future crops e2'e as high as fo ... ~.nd. 

in the 1969 samples, the copra meal may contain 6oc to 1,200 pCi/e;. 

Measures recommended by the Ad Hoc Com=nittee for mini:r.iizing le'1c;ls 

of radioactivity in Pand3.nus (rerrovir.g 2 inches of soil at the pl2.ntir.,s 

site over an area covered by tr..e crmm of rr..ature trees) rr.ay also be need.cd 

for plmlting coconut trees on Bikini. Whether this is needed cannot be 

detennined with present information. If needed, the j~stification would 

not be so much the protection of the Bikini people but rather to ninir.iize 

the level of 137 Cs in the copra meal thct :is a by-product of production of 

coconut oil. 


