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July 18, 1980 

I have bee?J e.dVi sed by Mr • .Clifford Sloan, Legi sl.:.ti ve Assi st=r.t 
for Congress~2n Sidney Yates, to forward along the er.closed infoI'!!!ation 
concerning the :proposed resettlement of Enjebi Island in the Harshall 

·Islands. I hope this information 'Nill :prove to be of some use in ma.idng 
your decision about the resettlement, and I must admit that I do not 
envy your_.posi tion in having to make a determination about this most 
complex and difficult issue. 

My .,_nvolvement With the Marshall Islanders began in 1975 when I 
.. / was stationed on Utir1k Atoll as a Peace Cores volunteero Desp1 te my 

''offi:cial" ?eace Corps task of nelping to initiate an agricultural co
operative, as well as to teach school on the atol.l, I soon realized that 
the Utirik people had more i:nmediate concerns which ste!:l!!led from their 
irradiation during the BRAVO shot of March 1, 1954. 

J/w 

Specifically, the Utirik Council articulated to ~e their complaints 
about the 3rookhaven National Laboratory ~edice.1 progr~ in the Marshalls, 
and the Utir1k people were becoming incre~singly su.spicious about the 
nature of that prcigram. For example, the Utirik people could not under
stand the logic of a program which spent ::nillions of dollars annually, 
and which neglected to treat numerous illnesses in their population, 
not~~thstanding that these illnesses were admittedly unrelated to radiation 
and its effects. A case in point concerns the JO% incidence rate of 
adult-onset type diabetes as diagnosed in the Utirik group by Brookhaven 
doctors several years previouslys the Erookhaven doctors carefully 
explained that because diabetes was unrelated to radiation, it was "not 
their responsibility," and consequently the diabetes was left untreated. 
Moreover, many other cases of illnesses which were allegedly unrelated to 
radiation--including primary and secondary health care--went untreated. 
As a result, the Utirik people began to question the Brookhaven progra.::i 
for their atoll, e..."ld they began wondering whether the program was really 
intended for their benefit, or perhaps for the benefit of medical science 
and scientific inquiry. 
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It is -::::: sincere belief ths.t these 11 oVe!'s1ghts'' 1·Till be corrected 
1·~ t.~ the ::e~·;ly e!lacteC: Public Lm·~ 96-205, 211d I have f a.i th thc.t the 
nei·:ly appoi!! ted Di rec tor of the Eroo:-i:haven-r·~£?.rshe.ll s ::.edi cal progrs=i 
(Dr. Eugh ?r~.tt) and his !!led1ccl team 1rill renedy ~c.x:y of the pa.st 
m;;.ladies which have afflicted the p::=.st ?rogra":l. 

':".-:.e pre sent q,uestior: cone er.'lir..g the p!'Opo sed re 2"=":":2. e:::lent of 
:21j ebi preser..t s ~s i·'i th a.."l e:n15'J.a i~:.vol vine; a radioloEi cal co st-benef 1 t 
s_vi~ysis, a .. ~::.::. ir.. lir!'lt of t!:e recent hist:irical fi::..:::cc ~t :=11nni, it 
see!!ls appropriate to ;iroceeo 1·11. th extre::ie caution a~ we approach the 
~enlination of the United l\ a tions Trt.i..st .Agree!!len t 1-:i tr. iO:i cro!1es1 a. ~·:e 
must :lllow humani ta..."'"ian concerns~out'l>reigh short-sighted political 
expediencies, anc the e."ltire history of United States administration 
in the 1 sla_'!J.ds clearly bespeaks the neec for prudence at this ti::::ie. 

It has been ::::iaintained t!1at the Enj ebi people favor a return to 
their a.."'lcestral i sla._11.d, despite the pote.'11t1a1 heal th rt sks involved in 
such a return. Counsel for the Ene:·retak neonle -- !1r. Theodore Mitchell 
of I-!icror.esian Legal Services -- has CO~Uni cated to :!!e that the 
Ene1-.;etak people truly understand the rz.di2.t1on haza...""'tis involved i·:i th 
their proposed return, and ~oreover, that the Ehewetak people (including 
the Enjebi isla.'l"lders) are prepared to live with those risks. 

I must say, based upon my experie.~ce of haVing lived on a'!J. outer 
island in the }:arshalls for two years, e..nd coupled with my c"...lrre!1t 
graduate research concerning the socioc~ltural effects of radiatior. in 
the Marshal.ls, that if the Enjebi people truly understood the long-
te~ effects of residual low-level radiation, then perhaps they I!li.ght 
not be so eager to return to their contaminated island. I of course 
sympathize with the Enjebi peoples' desire to return home after their 
JJ year exile, and I cannot question the sincerity of the Eilewetak 
counsel in attempting to relocate his clients. But I certainly question 
the supposed "understanding" by the li:ljebi people of the long-ter:n 
effects of residual low-level radiation, which 1 s itself a major source 
of controversy amongst the leading radiation experts, both in this 
country and a bro ad. 

For example, there is a new German study entitled "Radiological 
assessment of the Whyl Nuclear Power Plant'' (or commonly knoi'm as the 
"Heidelberg Study't), which seriously questions the !~uclear ::legulatory 
Commission's standards about radiation emissions from nuclear power 
plants to outlYing communities. This study, which is listed as "NRC 
translation 520, 11 states that "previous NRC exposure models and transfer 
factors for concentrations of radionuclides in food.chains are inaduquate." 
The findings of this German study are directly applicable to the Enjebi 
health risk assessment question, and the study illustrates the uncer
tainties connected with low-level radiation assessments a'!J.d risks. 
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I have enclosed a recent critique of the Bender and Brill 
Ehewetak Assessment, which calls into serious question the analys1 s 
and recommendations contained in that study. This rece.."1 t critique, 
performed by Dr. Rosalie Bertell of the MinistrJ of Concern for Public 
Health, challenges the interpretation of radiological data by Drs. 
Bender and Brill, end Dr. Bertell suggests prude.."'lce in considering the 
proposed resettlement of Ehjebi. 

Jinother critique (also e.."'lclosed) by Dr. Karl z. Horgan raises very 
serious questions about the dose assessment calculations of Drs. Bender 

' and Brill, and on the basis of his analysis of the Be.."'lder-Brill study, 
Dr. Morgan seems to suggest that their study is inadequate for making 
a determination about the proposed resettle::ne.."'lt of ~jebi. 

In all honesty, I do indeed favor the resettle~e.."'lt of Enjebi, but 
only on the condition that another assessment of the potential health 
risks be co:mn1.ss1oned. by truly 1ndeuendent and non-governmental radiation 
experts haV1ng no connection With the United States Government. The 
Bender-Brill assessment has been criticized by well-respected radiation 

. experts, and as competent as these two researchers may be, they present 
us W1 th a"l inhere.."'lt conflict of interest: as you w.ay know, both Bender 
and Brill are employees of Brookhaven Kational Laboratory, end there is 
an inherent cor.flict of interest when Government researchers assess 
Government data. · 

As an alternative, I propose that a group of truly independent 
radiation experts be allowed to survey Enewetat{ and Enjeb1, as well 
as all of the Northern Marshall Islands which were exposed to fallout 
during the testing program. I have in mnd several radiation experts 
and doctors from a'l'l independent organization kno~m as 11 Physiciens for 
Social Responsibility" (PSR), which 1s based in Boston, end which has 
a membership of more than 1,500 physicians and scie.."'ltists in the United 
States. I have been in recent communication with members of that 
organization, and I 8.!Il told that PSR 1 s very interested in doing an. 
independemt survey of the Marshall Islands, and in making reco!IIDlendations 
based upon such a: survey. 

Such an independent survey and assessment may cause a slight delay 
in the Enjebi resettlement, but I do maintain that an ad.di tional six 
months or so 1 s really an inf1ni tesimal oeriod when contrasted w1 th the· 
33 years of exile already e~perienced by.the Enjebi people. Such a 
survey will go a long way to attain sor:ie degree of objecti Vi ty in the 
Marshalls, and it may be a way out of the "nuclear quagmire" which has 
caused much in-fighting between various Governme.."'lt age..'l'lcies involved with 
the Marshall I sl2-"'ld s, as well as the inten:al conflicts between the new 
Marshall Islands Government and the people of Enewetak. For me, such a 
survey by independent radiation experts see~s 11ke an obVious solution 
at the present ti:ne, and we can only benefit fro=i anot~er point of View 
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when we are dealing w1 th so many unlmowns about the .effects of a new 
tech..~ology over the course of ti:ne. 

And I ~ight add, that despite the solace a.~ alternative point of 
view of Enjebi dose assessI?:.ents w111 have for us a..~d the concerned 
United States agencies, such an independent assess!!ler.t will go a long 
way to reassure the Ehewetak people the:nselves about the risks involved 
ir: the proposed return. 

It should be pointed out that the 3'.njebi people -:·=ill be liVing in 
~contaminated a~Vironment, snd their concerns anc possible anY.itites 

, about the long-ter::i effects of low-level radiation ef:'ects will not 
autome.tice.lly cease uvon their return. It was "3.Y ex-oerience on Utirik 
t~at the people spa~t-::ruch ti::ie discussing the resid~ei radiation en 
their conta.::linated atoll, end although I must ad::::lit th~t ~ar:y of their 
''theories" about possible radiation effects see:ned n2ive end i!'lappropriate 
to :ne at the time, the real point was that they honestly believed their 
intuitions a..~d "theoriestt about radiation effects. I have enclosed a 
copy of oy 1977 Congressional testimony which details so::ie of these 
beliefs. · 

I think the ve-=y least that we can presently do to reassure the 
Shjebi people is to co~ssion an incepe~1dent surve:.r ;·1.t!: scier..tists 
h<:>.1i-tnE no co;-_nect!.on ~-1. th e.:: e.£';ency of the United St2.tes Goverrn:ia"1t. 
J:J.so, I shculd :nentior: th2.t :ia..~y people in the }~2.rshs..ll Zslands have 
!1e2.!'d about ''Physicia..~s for Social Res;>or..s1bil1 ty" anC. their eminent 
?resider..t, Dr. Hela"1 Caldicott. It is ~ inpressio!'l th~t having Dr. 
Caldicott and her organization attached to en indepe::dent survey and 
e.ssess::ient of the Marshalls ·will helt> to restore so=e of our lost 
credibility ·with these people who have a long history of "losing" \1.1.th 
the United States Government. 

In closing, I would like to point out that in :ny 1979 address 
before the United Nations Trusteeship Council, where I represented the 
International League for Human Rights, I specifically requested that 
an independent survey be conducted in the Marshall Islands. In their 
reco!Il!Ilendations to the .Administering Authority, the Trusteeship Council 
agreed with my request and also reco!.!l!!lended an independent survey in 
the Marshall s • 

• t..s we reach the ter:ri.ination of the Trusteeship . .;gree::nent, 1 t seems 
that our legacy in Micronesia has been so!lewhat uneva~ :md inconsistent. 
The trust of the United States Government by the people of Micronesia 
under the Trusteeship has become tenuous at best, a."1d I think an. 
independent survey in the Marshall Islands is long overdue if we are to 
;;:ia1ntain eny degree of credibility, both ~1. th the Micronesians and with 
the international co::nnunity at large. 
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Thank you very :nuch for your ti!!le and consideration of these 
i!!lporta.nt !:latters, anc I P-"11 !DO st opti!!li stic about a"1 eventual po si ti ve 
solution for this very ~essy business of radiological conta.:linatior. 
1n the !(a'!' shell Islands, and I a'r!! both delighted and e..l'lcouraged by the 
very careful scrutiny your .~ency has shown in this .::natter. 

?lease feel free to contact me at any ti~e concerning this issue 
if you feel that I may be of so~e helpl 

Sincerely yours, 

. U1£"" ;(~~ 
~-{-:-_-~ 

Glenn H. .AJ.calay 

~closures 

xcs Clifford Sloal'l, c/o Rep. Yates 
Arthur ?aterson, National Council of Churches 
Ted DaVis, Physicians for Social Responsibility 
Giff Joh.l'lson, Micronesia Support Co!Il!!li ttee 
.An ton DeBrum, Mar shall Isl ands Government 
Theodore Mitchell, Micronesian Legal Services 
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Mr. Cliff Sloan 
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Washington, D.c. 20515 

Dear c11rr1 

June 24, 1980 

I am wr1 ting th1 s letter as a follow-up to our meeting or .A.pr11 
14th, and also to bring JOU up to date on some points concerning the 
Marshall Islands and the !hewetak resettlement. B7 now I am certain 
or your grow1ng bewilderment 1n these matters due to the many, and 
often contrad1ctor,r, reports 7our ot'f1ce rece1Tes relating to the 
Marshalls. I must say that you haTe my sympathies 1n attempting to 
untangle this •nuclear quagmire,• and hope this correspondence W111 
be of some help 1n Jour attempt to understand the DIJT1ad complex1 t1 es 
1n the Marshall Islands. · 

I should like to say at the outset that I haTe always taTored 
prudence and caution when dealing W1 th problems associated W1 th 
radiation in the Marshalls, and the entire hi story or the United 
States' testing program bespeaks the need for nn: careful analysis 
and consideration ot all relevant factors e.ff ecting the well•be1ng 
of the Marshallese. A case 1n point 1s the current dilemma facing 
the Enewetak Islanders, and particularly the people or Enjebi, who 
e.re understandabl7 anxious to return to their ancestral 1 sland atter 
11V1ng 1n exile tor thirty-three Jears. 

It 1s my sincere feeling that the people or !njeb1. should be 
allowed to return to their home island., but only on the cond1 t1on 
that 1t 1s •sate• for them to return. I use quotations around the 
word Msc.!'e• because the whole question of Enjebi reTolTes around the 
~eaning end interpretation ot what constitutes •sate.• As Jou are 
well-awe.re, this notion ot what constitutes a •sate• leTel ot rad1at1on 
is one or the most hotl7-debated issues in the nuclear field., and it 
1s nearly impossible to find two reputable radiation experts who "111 
a~ree ~bout a •sate• level or radiation. 

In the t'ollowtng paragraphs, I would like to briet"ly outline some 
i.lf!jor points which I think are relevant to the Enjeb1 question, and 
I 1·:ould 11ke to re1 terate my eorl1 er request for truly independent 
radie.tion experts in the Marshall Islands in order to prevent further 
conflicts or 1r.terest regarding the 1nterpretat1on or radiological 
det~ 1n the Marshe1ls. It independent radiation experts prolong the 
~jeb1 resettle~ent for an additional s1x months or so, then so be 1tl 
~ix nor~ :ionths 1s a sh~rt t1me in relation to the thirty-three rears 
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already spent 1n e:i:11e by the Ehjebi people. It 1 s my· belief 
that prudence and caution ~ take precedence oTer expedient 
and often-catast~phio political considerations. In the case or 
the aijeb1 resettlement, it history should prove that we were too 
cautious and that we acted too prudently, I assure 7ou that it 
would be a first in the Marshall Islands. I know that I personally 
would rather be 1n the posit1on--say ten or twenty years hence--
of having to explain why there was a six-month delay 1n the Enjeb1 
return, rather than have to explain why one more previously 
"unexposed" group of Marshallese beca.!Ile an "exposed" group because 
of a hasty decision made by some •concerned" people who thought 
that things were •alright• on Enjebi. 

I think the following points Will substantiate my present 
concern over the Enjeb1 resettlement and my request for truly 
independent radiation experts in the Marshall Islands. We can 
·Only stand to gain from haV1ng an alternate point or view in 
relation to the rad1olog1cal data and the recommendations therein, 
and I am convinced that the &ljebi people can only benef1 t from 
our acting with caution and prudence: 

1) The entire hi story of the "nuclear age" has been beset w1 th the 
constant downward revision or what constitutes a "safe" level or 
radiation for humans. It was preV1ously believed. that a dose or 
50 rem was •sate• for humans; the dose was then decreased by a 
factor of ten to 5 rem; and the current BEIR (Biological Effects 
of Ionizing Radiation) Committee or the National· Academy of Sciences-
which was itself di V1ded over the question or "sate" rad1at1on levels, 
E1.nd whose recommendations are far from being universally accepted 
by well-respected radiation experts--recommends a dose or 0.5 rem 
1n 1 ts 1979 updated Report. What this. adds up to is a history or 
continuing uncertainty concerning the assessment of "sate" levels 
of radiation for humans, and this ongoing debate 1s exemplified by 
Drs. Gofman and Rall in the enclos9d symposium transcript or the 
recent American Association for the Advancement of Science (A.A.AS) 
symposium I was asked to chair. 

2) Dr. Robert A. Conard, who was the former head of the Brookhaven 
National Laboratory-Marshall Islands Program, expressed. great surprise 
over the late-occurring thyroid effects tn the exposed Marshallese 
populations. He claimed that these late effects were not anticipated 
before 1963, and it 1s fair to say that we still do not know what 1s 
goin~ to haopen 1n the future 1n this population. Again, this ls a 
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mejor finding 1n the Brookhaven stud1 es, and it po1n ts up the 
continuing uncertainties relating to the long-term effects or 
radiation, and the need tor extreme c_aution and prudence lfhen 
making policy decisions affecting the future health and safety 
or the ~jeb1 people. 

J) The decision to allow the B1k1n1 people to resettle on their 
ancestral atoll, and then the decision to quickly remove them in 
light or the potential threat to their heal th stemming from the 
internal deposition or rad1onucl1des in the form or "residual• 
radiation at B1k1ni surely must not be forgotten when considering 
the proposed Enjebi resettlement. I have enclosed a 1975 radiation 
study from Lawrence L1 vermore Laboratory which should be compared. 
W1 th the current Bender-Brill study or Enewetak. It 1s uncanny to 
compare the reassuring language 1n both studies, and the •mi.is1.cal 
chairs• fiasco ot the unfortunate B1k1ni Islanders--lfho were preT1ousl7 
•unexposed• and who are now •exposed"--should remind us or the 
continuing enigmas surrounding the nuclear debate, especially as it 
pertains to •sate• levels or radiation for humans. 

4) In retrospect, it seems clear why Japanese radiation scientists-
who were inT1 ted out to the Marshalls by Marshallese and their elected 
representati ves--were not allowed to V1s1 t the irradiated atolls· ·of 
::tongelap and Utir1k. The history ot mistakes and mismanagement in 
radiation matters 1n the Marshalls exhibits the flaws associated With 
cec1s1ons being made from the recommendations or a point or 'View which 
has consistently been at odds wt th reality. What has sorely been 
needed (and wanted) in the Marshalls is an alternate point ot T1 ew 
concerning the radiological data, and we now have the opportunity to 
correct our past mistakes by allowing trJ.l! independent rad1at1on 
exuerts to assess Eilewetak and Enj eb1, as well as the rest or the 
Northern Marshalls which were affected by nuclear testing. 

5) In my 1979 address to the United Nations Trusteeship Council, I 
requested 1ndenendent and non-governmental radiation exnerts for an 
as~ess~ent of the Marshall Islends. The Trusteeship CoUncil agreed 
With ~y request in its •Report or the Trusteeship Council to the 
Security Council" (in the Security Council's Official Records, Thirty
Fourth Year, Special Supplement No.· 1, 9 June 1978 - 15 June 1979). 
To my knowledge, there has been no such survey by independent radiation 
experts in the Marshall a, and the time is right for such a survey. 
(Please see the enclosed U.N. documents) 

In closing, I would like to mention that I have reos1ved a copy 
of a letter written by Mr. Theodore Mitchell (or M1cron9sian Legal 
Services), who represents the Enewetak people. I feel obliged to 
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respond to this letter, which was taken out or context from a 
telephone conversation I had with Mr. Mitchell in May, and which 
certainly calls into question my expertise as a Marshalls expert, 
as well as my J?X:)t1ves for haV1ng a oont1nued interest in the· affairs 
of the Marshnllese. 

In our conversation, Mr. Mitchell repeatedly asked me about 
the •comoetenoe• of Drs. Bender and Brill in reterence to their 
study entitled •Assessment of Radiation Health Effects of the 
Resettlement of !neweta.k Atoll.• I repeatedly explained to Mr. 
Mitchell that there was more than •competence" at stake in the study, 
and that I did not necessarily question the •competence• or the two 
scientists, but rather the inherent •conflict ot interest• 1n haV1.ng 
Brookhaven researchers assess United. States Govemment data. I 
carefully explained to Mr. Mitchell that the history of the United. 
States• testing program was one or repeated m1 stakes and m1 scalcu
lations, and the very least we could now do was to show our sincerity 
to the Marshallese by including non-Government radiation experts in 
radiol9gioal surveys. 

When Mr. Mitchell asked me if I had the background to assess 
the Bender-Brill study, I said •Not exactly, because my emphasis in 
the ~~rshall Islands has been in the sociocultural domain as 1t 
pertains to my ongoing Ph.D. d1 ssertation work.• I e.lso said that 
I did have •enough of a background in basic radiological studies to 
:mow that an independent survey was sorely needed 1n the Marshalls, • 
but he purposely neglected. to mention that part or our conversation 
in his letter to your Office. Moreover, I might mention that Mr. 
Mitchell, who seems to reel that h!. is some sort of radiation expert, 
should probably learn that the very f1rst rule in making radiation 
assessments is that the long-term effects OT"radiat1on, and especially 
low-level rad1at1on (like the k1nd the Enjebi Islanders Will be exposed 
to when and if they return to their island) are still a major source 
of contention amongst reputable radiation experts& Drs. Bender and 
Brill, as competent as they may be, are making mere speculations about 
the long-term effects of radiation at Enewetak. We may not lmow for 
ten or twenty or thirty m::>re years what the long-term erreots or low~ 
level radiation are, and to date there has been no •Nuclear Moses• who 
has brought these answers down from Mt. Sinai on stone tablets. At the 
very least, our experience 1n the Marshalls proves that we should 
nroceed With extreme cput1on, and if we are to error, let us do some
thing different for a change and error on the side of health and 
sef ety of the unfortunate Marshallese. We have been playing nuclear 
"roulette~ with innocent lives for too long. 

And it is interesting to note that the recent article 1n the 
"~1cror.es1an Independent• about F.newetak seems to suggest that Mr. 
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Mitchell was behind the letter to President Carter which in fact 
was a very different letter than the one signed by the three chiefs 
tro:n Enewetak. It was Tiq experience wh1le a Peace Corps volunteer 
on Ut1r1k that Marshallese never use the sort or l~age contained 
1n the translated letter sent to the President, and I can only surmise 
that the original letter was grossl7 distorted., and misrepresented. 
the Views and teel1ngs ot the signatories or the letter. It is Terr 
interesting to compare th1a 1nc1dent With the letter Mr. Mitchell 
wrote to :rour orr1oe about our telephone eonversat1on, which groasl7 
distorted sry Tins, about the Jlarshal.l Islands. 

Cl1N', :rou ahould be aware that Giff Johnson (or Mi crone81a 
Support Comm1 ttee) and I haTe wbmi tted the Bender-Brill atud7 to 
seTeral well-respected radiation experts tor their serut1n7 and 
co:nments. We shall send their analyses and comments along to :rour 
office as soon as we ret them, as 1t 1s 1mperat1ve that we have an 
alternate point of new tor the Bender-Brill study a we are dealing 
W1 th the heal th and satet:r ot human beings who haTe a history or 
"los1ng• W1 th the United. States GoTernment, and •• can presentl7 help 
to rectify some or our 111atalcea 1f we proceed W1 th· caution. 

Thank you for taking the t1me to consider these thoughts and 
news about the Marshall Islanders. 

s1neerel7, 

Glenn H. Alcala:r 

Enclosures 

xc z Ted M1 to hell 
Gitt Johnson, MSC 
Arthur Paterson, National Council of Churches 
.Anton DeBrum, Marshall Island• GoTernment 
Ruth G. Van CleTe, DOT.A-Interior 
Peter B. Bosenblatt 
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Jun• 6, lSEsO 

Cliff Sloan 
Office of Sidney ~. Yates 
2234 Raybura !lou•e Of.f ice 

Bllilding . 
Washin9ton, D_c. 20515 .:: :f': 

; .•.. \" 
l •••.. 11. ••. 

B.es ~eaettling ~newetak Atoll 

Dear Mr. Sloan: 

At the requeat of the Micronesia Support ColN'llittee in Honolulu, I 
have reviewed t.be report of Michael ~d•r and A. a.rtrand Brill 
etitl~ •Aaa.aaaeat of Radiation Health Effect.a of th• lc.aettl•
&ent of Znewat&Jc Atoll.• I am enc:loeif\i a copy of my curriaulam 
vit&e ao that you will have aoae evidence of my qualificatioiua for 
revi~ this document. My r••••rch experience has ~ vit.h 
human populations expo••d to low level• ot ionising radiation·. 
I am a aonaultant to the committee• on environmental health pro~lema 
ot the new York State and Wiscon•in Medical Aaaociations, a Dember· 
ot the British Columbia Medical Aaoociation CO:muittee on environmental 
health, and a con•ultant to the Diviaion of (~a~iation Exposure) 
Standard Setting for the u.s. >naclear Regulatory Cotumi••ion. 

Frankly, ~r•. ~andur and Drill are'writinq out•ide ot their ar~a 
.cf scientific 8Xfertiae~· »eithGr ia a biostatiat~cian or 
epidemiologist, nor half either been B'Dng the 127 acientiat.11 
involved'in the t°Wenty-yaar'atucy of the Mar•hall~ae eonductod 
tbrauqh Brookhav6n National.Laborato:y. ThQt have uaec.l infurm.a
tion from tha draft CO'f"J of tho 1979 D~IR report \ldlich is 
deaic;ned to aaaeaa 9eneralized ef f ecta on \ large nonual ~P
ulation ~posed to rndiat.ion. Nith no .ippror·ri~te mo<li!ication, 
they use these probabilities to predict •health effect•" for th~ 
small native population of Enewetak Atoll. ~he lev~l of genetic 
problama and chronic diaeaae alr•ady pre•ent in thi• population, 
their increased sueceptibility to future radiation damag'c 
(cuaulative with that already '1Uffored), and the inade1quacy of 
praaeat knowledge about t.h~ long-term fertility ah~ mila au"t.ation 
e!!~t• were completely ignorod. 



Clift Sloan 
Pago 2 
June 6, lSSO 

'l'h•r• ar~ inner scicntifi c inconaiatencit:u in thia paper. For 
example, on page 1 the author....- •tater • ••• the only potential 
health effects are the induction of cancer among the exposed 
population an~ the indu=tion of genetic effect• •••• • On 
page 13 they admitr • ••• mutation• may be induced in any body 
cell that has a nuclous ••• • and on page 181 •ot the 80matic 
of feet• of ionizil'lq radiation, cancer induction is that of 
greatest concc:;.'"ll. • 'l'hc porulation of l:.'ncwt.t6lk r~tcill has the ri~;ht 
to know that a value juc!gment has been made £or theiu, namely, 
that induction o.! cnnccr ia their onl'! concern. 'l'hey tl&y, if 
in~orJOed about hypothyrcidinm, aplaatic anGJnia, ~rematur~ aging, 
benign tur:t0ru and other such disorders, ma~e a di~furent judgment. 
They al3o have the right to know that radiation ia a promoter of 
oe.neer which is induced b: other environmental factors. 

The lack of expertise in bio•tati•tiea 1• evident in Bender and 
~rill's uae of avera9in9. For axaaple, on page 4 they int.ceduce 
n 50-y~•r oo•e commitment ao A• to •reduce• avorage year1y·dose 
of radiation. It is well known that saoat of the r&dionuclif!s in 
question doliver their c'losc in a relatively short linie. Ca 7 , 
for examJ:.le, delivers it:s 50-year doa'1 commit.mont in the first two 
years. 0n pa~o S, they •reduced" the radiation ~ac of th• 
in.IJabitanta of ~njebi by averaging in the .POrulation laaa axpoaed. 
~nia is like tellin1 one member ot a family hia or h~r riak of 
lung cancer is lowcrud- if th~ other non.smoking members o! the 
family aro included and an •e.verago" riak given. It J.a a 
scientifically ridiculoua approach to public health! 

On page 7, tho ftuthors ~pa=~ the raciati~n dose received by the 
populatlun of thu o:>lorn~o Plate'1lt with lh& p.sidoW doaaa to be 
r~ceived b~, the ~ople of &njcbi. In a recent •u.rvey of ganna 
radiation anor.1&lica {OR-7J), out of 6,253 hi~h readin~• report.ad 
for Colora"o, onlr 453, or 13.0%, were <!ue to natural radioactivity. 
Thi• ~.oaa not incluclc the problems in Grand Junction, Colorado, 
where 14.542 higr. c:.ar.rr.a reading• were made. There hu been a 
remedial p::"Ogram in Grand Junction aince 1~72 under PW>lic z.w 
92-314. The authora of the Enewatak position paper might batter 
call for federal anaiatancn for the r.ieoplo o! Cc.loraLQ, than 
call for inereasin~ exposuro to tho po~ulation of Enewetak by a 
factor of 5.6 to Match another polluted or high-risk area! 



Cliff Sloan 
Page 3 
June 6, l9SO 

The author• pu~ swajor ellfhaais on •natural bac~round· radiation,• 
aecminqly treating it •• harml.e~•. They aleo emphaoize the 
inability to •detect• the aiffQrance b~tween artifici&lly induced 
anC •naturallyM incucac eancara. Theae can be di•tinsuiahed on 
the baais of looger period of debilitating diaeaae prior to 
diagnosis. However, difficulty in tracinq cau•• of cancer ia 
hardly a reason to propose axposura of a popula~ion to radiation! 

I am enclcsin9 two papora which deal with thti value of the 
ator.tic: bor.lb casualty t1tudies a.nd also the htlalth cffcct.:a1 to be 
t!Xpected with expo•ur~ of already du-:.aged people to further 
radiation. Tbe approaah t.owa=d meaaureruent waa in tonoa of the 
in~ividu~l-not the lal:(Je population. ':Chia approach could be 
developed to predict etfeeta to a particular group such •• the 
Enewr.tak a:opulation. 

The other problmr,• vith the Bender and Lrill papers include 
dealing only with genetic effecta in liye-korn offsprin9 (p. lS), 
neglectinJ to mention spontaneous abortion• and atillbirth:1 which 
mny b~ ~xpecte' lo occur, anc esti~ating raoiation-inouced cancer 
~rtelity in thg lifeti~e of tl}e f9£Ul~tion, ignoring other general 
health ciamage ancl ciln·=cr susceptibility in future 9on~rations. 

Basin~ a ~~settler-Jent decision Af£ectin1 th~ lives of 500 r...eople 
en tho Bender an6 Brill inadequate health assa•ament would be 
extremely imprudent. 

I would be glad to discus3 this m8ttc~ furthar at your convon~cnc•. 

Sinc\Jrely, 

6'. f.>~ 
Rl31c:w c: v • 
~. - ~·· •--4 ~t. 

~//-a. • ..;_ ~ ....... "/.,, 

ccs Ciff John•on 
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Comments on Report: Assessment of Radiation Health Effects 

of the Resettlement of Enewetak Atoll Prepared by 

M. A. Bender and A. B. Brill 

by 

Karl Z. Morgan 
School of Nuclear Engineering 

Georgia Institute of Technology 
Atlanta, Georgia 30332 

The following are a few brief co1ID11ents on this report by M. A. Bender 

and A. B. Brill dated October 12, 1979: 

1. In general, this is an excellent report. 

@ The report accepts the dose measurements of Robinson et al. 

(1979) without providing the reader with any of the pertinent infor

mation needed so that he can judge its adequacy. For example, there 

is no breakdown of the dose between that which is external and that 

which is internal. There is no indication whether internal dose 1 · 
values include a contribution from the actinide alpha-emitters, yet / 

one would expect that some of the islands have appreciable quantities 

of 239Pu. It is not stated, but I assume their dose values are almost 
90 90 137 239 entirely from Sr + Y and Cs plus Pu. I would expect the 

ntribution from other radionuclides to be negligible. 

It seems odd that values are given only for total body dose. 

nee, as stated above, the dose is mostly from 90sr + 90Y, 137cs and 
239 

Pu, one would expect the external dose to be primarily beta-dose 

because 90sr and 9oy b t · t d 137c · t b t are pure e a-emit ers an s is a s rong e a 

and x-ray emitter. One wonders if the beta bremstrahlung dose was }} 

included with the total body dose. 

~ What would their estimate be on the skin cancer induction from 

this skin dose. UNSCEAR gives a wide variation of skin cancer co

efficients of 2 x 10-7 to I. 8 x 10-S skin cancers per person rem. I I 
::::: t :::•;n v::::• <:::l ~.:·:~;h h:::::: '.:d•c:::• p::::r .:: ~h:. b:::: I 



tissue (i.e., far beyond the_ 0.007 cm penetration depth assumed by 

Standards setting bodies in estimating skin dose. Also, one should 

determine whether or not'there are co-relations or synergistic rela

tion between beta-radiation and UV as there are between UV-A and UV-B 

in the induction of skin cancer. One might suspect that skin cancer 

is the predominate malignancy on the sun baked islands. 

5. Since a large fraction of the radioactive contamination on the 
. 90 90 islands should be Sr+ Y, and since 99 percent of Sr is deposited 

in the skeleton, why did the authors not discuss bone dose and radia- JI 
tion induced bone sarcoma and carcinoma as well as leukemia from 

active bone marrow irradiation in the trabecular bone matrix? 

Published values of bone cancer coefficients range from 2 x 10-6 

-4 to 2.2 x 10 · cancers per person rem depending on age, radionuclide, 

type radiation, etc. 

~ Some of the comparisons of population exposure given do not add 

to the quality of the report. If natural background radiation in the 

U.S. causes 6 x 10-4 (c/pr) 80 mrem/y x 220 x 106 persons x 10-J = 

10,000 lethal cancers/yin the U.S., the objective should be to reduce 

this background radiation - especially that due to phosphate rock, 

etc. - and not use this as an excuse to permit more malignancies. One 

bad thing does not justify another! The comparison with exposures to}} 
radiation workers in the U.S. weakens the report. 

7. It seems odd that these writers were able to use data from BEIR 

III report. I have been trying unsuccessfully to get a copy of this 

unpublished report for over a year. I guess the tact that this report 

is paid for by tax monies does not entitle university professors to a 

copy? 

~ In estimating the genetic risk, it is not stated whether or not 

the risk was reduced by a factor of 10 (as is often the practice) 

because the exposures are at low dose and low dose rate, i.e.: 

3 (dose rate effect for spermatogonia) x 2 (2 sexes) 

x 2 (dose effect)= 10. 

Data of Lyon et al. (Nature New Biol. 101, July 1972) suggest use of 

~is factor of 10 may not be warranted at very low dose rates. 

(_!;} When the authors suggested small doses of radiation might even 

be beneficial genetically, they might have added also that influenza 

/J 

//· . ' 



might be beneficial genetically because it tends to remove the weaker 

members of a population. 

10. The report would have been improved if a Table 3 had been added 

giving the estimated genetic damage. The overall genetic risk was 

given as 6 x 10-5 to 1.1 x 10-J genetic mutation/gentically signifi

cant rem. This upper value is greater than the upper value of cancer 

risk so the reader should be -given the final estimates of genetic 

risk. 

(Ti) The report is in error in stating there are no human exposu

0

rne ) J 
~a at low dose ranges, e.g. studies of in utero exposure and data 

Hanford radiaLion workers are low dose studies. 

12. The report uses only the linear and linear quadratic models, yet 

much of the data on human population exposure conforms best with a 

super linear model (e.g. effect = c 1' dose). In other ~rds, the 

cancer coefficients are a power of dose less than unity in a number of 

cases or the cancers induced per rem are greater at low doses than at 

high doses because of overkill at high doses, damage to the 

reticuloendythelial system, etc. 

cE> It may not be a good assumption that the cancer risk on these 

islands is the same as that in the U.S. because the natural background 

radiation here is between 1/3 and 1/2 that in the U.S. and the Hanford 

radiation worker data suggest that about half the cancer per year in 

the U.S. are the result of natural background radiation. 

14. I question that leukemia is one of the best understood cancers. 

The lack of leukemia induction by radiation in Olmstead County of 

Minnesota (Lines et al. - New Eng. J. Med • .!..!...!.!.' May 15, 1980) and in 

the Hanford worker data (Mancuso, Stewart, and Kneale) suggest that 

low chronic exposure to normal population (those not subjected to 

fire, blast, disease such an ankylosing spondylitis, etc.) die pre

ferentially of forms of cancer other than leukemia. 

15. There is a peculiar statement on page 28 to the effect that the 

BEIR III relative risk model gives a cancer risk 2 to 4 times the risk 

estimates of UNSCEAR 1977 and so it seems reasonable to accept the 

linear risk model instead. 

16. Why was the life span of these islands chosen as 50 years? The 

U.S. life span is 70 years. 

f 


