
“.

..

-,.

... .
.?,+,
.“

,,
...

,,. .
.,. .

.,

,,...
.

t.p

., L..,..’,

UNITEDSTATES

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION
WASHINGTON,D.C.20545

.4.(j;;:!q!4)k
.,.

&~~b t375

Igi#li#:;;::’&:’ ““”: ‘“ “a’) /.\\. Gen.,USA, MA (ATTN:Caf8.1,@ay)~/”
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DRAFTEIS FOR CLEANUP,REHABILITATION& RESETTLEMENTOF ENE1,ZT.K

Enclosedfor your reviewand commentare the commentsof Ted Mitchell,
LegalCounselfor the Micronesians,on the DEIS for the Cleanup,
Rehabilitation,Resettlementof EnewetakAtoll- MarshallIslands.

SinceDr. BruceWachholz,BER, is scheduledtomeet withMr. Mitchell
in Hawaiion March 17, pleaseprovideyour commentsto him by close
of busir.ess%rch 12. ,.
.
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J es L. L v;rman
Ac ing DeputyAssistantAdministrator
for Environmentand Safety

Enclosure:
Commentson DEIS
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The impetus for ~evelopm”ent of this program comes from

.
t,.e long--expressed desire of Ehe people of ~~ewet~k to ‘ecu~.i~ .

to their homeland. Although resigned to “their nearly thirty .

year e~.ile at Ujcl.,angAtoll, theY have”-nel.-ergiven Up hope of

returning to Enewetak, if but only “if,.it is radio.logicalll’

s~fe for them to do so. They are aware of the substantial
.

social and economic problems which necessarily attend the

r~’lo”cationand resett~ement of their more than 400 personsl

but the difficulty. of assessing the risk “from the extensi%*e

radioactivity present at the Atoll as a result of the nuclear

weapons testing program there is”by far the most troublesome.

. . It is difficult enough for the layman to comprehend what the.

~;.icrts in the various radiological sciel~c~ fields are =aYLng
● .,,

akcut the effects of radioactivity, but that difficulty 1s
. . .

c
compounded many times over the differences of opinion fouild

“among the experts, by the realization that even the experts

agree that the long term effects of some of the more dangerous
P“’

radionuclides are not known by anyone at this time and may not

become known for many years to come, and it is unsettling to

learn that the standards used for the kinds and amounts of

radionuclides

:.. criticized by,...

conservative.

to be tolerated in the environment and in man are

reputable experts as unreliable and inadequately

.Their individual and collective desire to return to their

ancestral homeland is difficult for Americans to fully appre-

ciate. To them land is not a commodity, a thing apart, to bc

.
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environment of the atoll axe fully integrated with the human
~’:. ---
, members of the soc’iety. It is an economic resource and more.

To be sure, their society h~s undergtine and contin’uousiy is

undergoing change as a result of forces both within and without,
.

but the extraordinary signifi cance of th~ir being able to

resettle to the atoll discovered by their ancestors remains

cGrlstaiJt . . .

.

Thus, the People of Enewetak are both the prime beneficiaries

. .

.

●

●

and the prime risk-takers in this resettlemerit program. And it
.

is in the assessment and, if possi”~le, elimination of the Ya~io-

biological health risk that they are the most dependent upon the

United States government. The Defense Nuclear Agency and the

Atomic Energy Commission have already devoted great amounts of

time and money to assessment and remedy of radiological problems

presented by this program, but more will have to be done and it

.

will kava to be done over a long period of time.f,
And throughout,

*

the People of Ene%;et.akwifll rely upon the responsible agencies

of the United States government to do everything possible to

assess and minimize the risk d’ue to the residual radioactivity
,

in the Ene;uetak biosphere. Nothing said in these comments, for

example, should ever be taken as an assumption of riskby the

people c>fEnewetak. When they left the Atoll in 1947 at the

insistence of the United States government it was radiologically

safe. That is the state in ~ihich it should be for their return.
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. .?f course, it cann~ot ever be restored to that?’condition, but

- -that must be the assumed objective in order that remedial measures
. .

can more likely fall within the ~afest possible limits, and so.

will be made to continually add to thethat on-going “effcrts
.

Ynowledge 01 radiological coriditions at Eiie-wetakand refine an~

Improve both risk assessment and r~il~edialmeasures as the various -

relevant sciences develop over the year=.
\

.
Not only.is the United States trustee for these people, but

it has an especial humanitarian obligation to them because of
. . .

the uniqueiy dangerous potentiai effects due to the use to which

the trustee put the Atoll. It is an absolute kind of rf3SpOllSi-

bility to both return the people to their home and eliminate the. .

likelihood of sc much as a single radiation induced illness or

anomaly. .

● . A full measure of gratitude is due and hereby given, however,

4 to the considerable efforts which the United States has made thus “

far. The planning for resettlement, the

planning for the clean-up, all represent

to the ultimate success of the program... .

radiological

a very large

survey, the

contributi~n

And we do not wish to

dampen the enthusiasm and interest of the many persons in and out

of the go\*ernment whn have given devoted effort thus far. The

comments made here are offered in the spirit of cooperation, with
>

the realization that they will be received in that same spirit.

2. Social and Economic Problems Associated with Resettlement

Further consideration of the social and economic. .

associated with the “resettlement must be given. This

-3- .

problems

is perhaps
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the as standitileweakes spects of DEIS ,s.

,. Attent ..ionis

I,

given to

5 7, Vol

both

. II ,

short and 1ong range economic

Corls”ultationTab D) , but in wi thplanning (Vol.

peopl.e themsel,Vcs speci,fic obj ectives and econGmi c’

be found.. that the shared
.

aim cfso

eccm

all

!omi

the

c -suffici enCy can be. achi eved. We

project d

sealize

emanding

that wi

attent

t

i

h

onof this compl exether aspect

up to now, this was not intenti ally underemphasiszed . But as

the program moves into its clea,n-up phase dore attent ion mus t be
----

given to meeting the future economi needs Oi the people. Thisc

,. tr”ue since ti it hasth i of theis esp ly be e wr .ng DEIScause

become known. that adverse radiological Cond in th= i~orthern

par t of the Atoll do not permi.t zehabitation of Engebi islet

. ,- if not northernand severely completely restrict the use the

islets for

The En

the for

.ewe$a.k

eseeable future.

Planning Council relicon
.

tinue ‘be edmu St to upon

to make the final val ue judgments upon one proposal “or another

and upon the deve 1,opment of the economy as a WY.G1e so that it will

be consona.nt withr thei own

be

capabil,ities and values, but one or

:ia,lists
,b

;hould engaged th government and mademare spec e

avai labl in an .s,ory capacity. They mu St be ,ly selec ted

both in terms of expert,ise in the field and suit ability to this

,

kind of cross -Cul tural task and to the max imurn feasible exterlt

the Planni ng Council should partic ipate in the selection ●

Resettl emen t to Enewetak A,to from Ujelang will invo an

Unus”ual amount of str~ss for individual member ‘s of the group and

for the groupas a whole. Physical stress wi.11, if all goec as

- ..
,.

.:,...

.-q W”....,, ,
,.”

.>,. . ,,

,. ..%.

>:*: ,

*,

.,
..
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. ~ ‘.anneal, be at a ~i’nimxn, but we have in rnina:>herethe emotianal\

.=-stress upon the indiw~idual and the stress.upon gzoup processes.

This matter is not addressed at all by the DEIS.
.

Ultimately, of course, it is for the people to manage the. .

t~--~nsit<onweli ar.dto aciapt with their society intact, but. -.

e~.~eriericewith si]nilar resettlement scheril~sis available and

should be used to increase the likelj-hood of successful resettle-

ment. The pepple themselves can benefit from greater awareness

of the stresses they will experience and those outsiders involved
. .

in planning and ~:orking with the’r,must have the same understanding.

Dr. Thayer Scudder of the California Institute of Technology,

a recognized authority on the s-tibjectand an experienced consultant,.

should be considered fcr this e.ssignment and if the Planning

Council agrees, he should be engaged in this capacity. Dr. s~~dder

. has taken a quick look at the DEIS at our request. His comiients
.

attached hereto as Appendix I provide valuable insights and his
.

●

contribution to planning and execution of the program would appear

to be necessary. (The article which he enclosed is also useful. .

It is “The Impact of Human Activities on the Physical and Social
\ .

Environments: New’Directions in Antb.topological Ecoicgy, “ by E.

Montgomery, J. W. Bennett and T. Scudder, 2 Annual Review of

Anthropology 1973.)

Participation of another anthropologist ‘rersed in ~~arsha~lese

culture is also in order, to assist both .th~Enewetak people and

the outsiders involved in the program. Workingin conjunction with

sc.mcone like Dr. Scudder, the total contribution would be invalu-

able. Dr. Robert Kiste at the Uni”.’ersityof Minnesota has be~i)

,
-5- . ,
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cr.nsulted ~y the governmen+~zl
pl~~~~:- Gnd Kic=ts these require-

. .
.
; .0-Omentsexceptionally well.
i

.
~ Short of involving so many advisors and planners that

,.

.
~:,:~esions and artion are unduly ir.~cded{ it i= esser’ti:;l‘hat

..,
all the rele%’ant disci.pli~.cs;:ork

.
+h~~e rep~.~senti.ncj toqether as

a group with the pnp~~t~.k pianning cO”..lIiC~l ~ri~ the guv~rn~nefita~
.. .
.
:, decision-makers. To some extent this ic what has “been done during

planning to d~te, b~ut for ttleremainder of the program, the(.

relevant disciplines should be identified as such, appropriate
,.

representatives engaged antiocganized into a more or less formai

,.
., advisory council.

3. .Re.diolog-icalConsiderations
,-

3.1. The Radi.olocical Survey
.-,,.

The sur~’e:’af y~.cj:oloc[ice1 conditions at Enev?etak Atoll i:l.
.

1972 under the auspices of the Atomic Energy Commission is; we .

c believe exceptionally good as far as it goes, but we have been

advised by capable experts in the field that more work remains to

be done and that the qualifications of the four-member Task Group
— .——-

*
which supervised the conduct of the survey, the assessment of its——.——--- —“”-”..._...-._-. ... . .—

C=ta and developed fin~l recan.nendatj.onsare open to question, It... ... ... .—_.+---- -—-—. .

is also apparent that as “detailed and elaborate as

follow-~p gathering of data and careful assessment

absolutely essential) ??arti.cular~Ywith resPect to

health from all low-level, long-life radionuclides

that survey was,

of that data is

the risk to

and especially
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y:fi~r. “Of th~ la~-
~,

<1 - Group, but in a field involving so many

specialties and where equally expert opinions difier markedly,

it is imperative that the Task Group for follow-up studies be.— ——

enlarged to include scicntj_s~;sknowrl to take the most conserva-
~7-—— ‘-—

“71”

ti%~e appraac~, to radiation protectiofl, s-tichas Drs ; E. A. 14al-te44

at the Natior?al Center for Atmospheric P.esc~rch, Arthur R.”T+r.plin

at.Lawrence Livermore Laboratory, and Donald P. Geesaman -at the.

University of-Minnesota. Their presence in the Task Group, or

their participation in some ‘other direct w=~ in designing methods

to be useci for the gathering of
‘.
lnfor.mation and its evaluation

is strongly recommended.

The 1972 radiological survey (NVO-140) must be regarded as
.

an impressive beginning of long-range radiological assessment and

monitoring cf the EneYletak envirorunent with appropriate enphasis

placed upon not only the marine and terrestrial environments but

upon the radionuclide pathways to man. As we shall discuss more

fully below, more information is needed about the presence of hot

particles... The long range effects of Strontium-90 and Cesium-137.

and other nuclides in the food ~tiebcannot be known without experi-.

mental planting. J(DEIS 172 II, Tab R, p. 29.) These are only

examples. And as time goes on, scientific knowledge of the nature

and effect of radioactivity is bound to improve and new techniques

for remedial measures will be found. These scientific advancements

will be lost to the Enewetak people unless the United States

government

here. And

butions to

.

.

assumes a long-range commitme~it of the kind we suggest

in so doing it is highly probable that important contri-

the de~’elopment of gxea%er understanding of radioactivity

-7-
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-/ .:.,, r“& i-. m;’”,.. - and its effects w -~ zesult, to the benefit ~.. the United States

.J“:. .
,.*.. . 3 ,,’., and the world at large.,7X,.

3.2. The Hot Particle ”Problem
.

It is with the kind assistance of Drs. E. A. Marten, Donald
.

P. Geesaman, Arthur I?.Tamplin.and Thomas B. Cochra.n that we derite

C.:Z comments here concerning this urique radiological hazard. .

Drs. Tamplin and Cochran submitted fcrmal comments upon this DEIS
.

to the Defense Nuclear Agency under date of September 24, 1974,
.

and we fully accept and”endorse what they have said there. Their
..

c3sEr-v-GtiGEsErx? corlceriisare erlti~ely consistent with those of

Marten and Geesaman, expressed to us in personal communications.

For a discussion of the seriousness the hot particles problem
-

we attach as Appendix II, E. A. Marten, “Basic Considerations in

the Assessment of the Cancer Risks and Standards for Internal,

i.-p’l:dEmLittcrs,” (Scateirientpresented at the public hearings on.

P1-~tonium standards sponsored by the United States Environmental
d
“Protection Agency, Denver, Colorado, January 10, 197S.) To further

emphasize our grave concern about this problem, v;e attach co,miner~ts

and materials provided to us by.Dr. Donald P. Geesaman as Appendix

III. We subscribe fully t; the views they express and we insist

t}lat they he dealt with fully in the final impact statement.

It is beycnd question that the presence of Plutonium-239,

Americium-241 and’perhaps other alpha-emitting radi.onuclides at

Enewetak Atoll constitutes one of the most serious health risks

for the returning population. It is highly likely that inhalation

of very small amounts of plutonium ”gives.rise to a high risk of

lung cancer. And the DE’IS completely fails to address the recent
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‘=‘be a causative factor in a number of other disorders. See

r~-endicas II and III. The DEIS” deals cnly with inhalation risk,

yet Americium is kilo’;~nto present a risk for the liver, spleen
. . .

~Q.~~ of :.~:.~:-.~Q~-’-.L “: ‘5-’
~cir+~=tin~i tract.tzl:’e-cpfrcn tlho gzst- ----

(Marten, Personal Communication.)

Concerning the adequacy of the radiological survey with

respect to internai alpha emitters, Dr. Marten had this to say:

It is noted that the survey results for the

Enewetak Lagoon sediments .s~~; an average of 463
239+240 90

mC i Pu/km2, 172 mci ~/km2 and 586 mCi Sr/krn2

(Yable _.3-11,p 3-75, DEIS Volume I). In addition,
241

the Am concentrations range up to 8.2 pCi/g averaged
241 239

over the top 15 cm depth of soils, with Am/ .Pu
.

ratios varying widely and ranging ‘up to 3.S (NVO-140.

.
vol. 1, p 507). Due to further radioactive decay of
241 241

Pu , the AIn activity concentrations can be expected .

to double over the next 50 years. In addition, densely

f
.

vegetated soils on each island show the highest radio-

activity concentrations..
239+240

The DEIS limits consideration of Pu to
,,

.

inhalation risks. However significant uptake of Pu
(lJI ~

.~
from the gastrointestinal tract has been observed in Z?&

young mammals and similar uptake may occur,in young

children. In addition the uptake “of americium in soils

by vcgetati~a “is substantially higher than plutonium
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.. uptake. Simil;rly americium is readily taken up.

“.

.

from tne gastrointestinal tract and accumulated

in the liver~ spleen and b~ne of mammals, and

thus undoubtedly in man.
.
.-

. Based on these cGnsider?tions it is possible

.

that uptake of americium in the food chain and its

accumulation in the liver and skeletal tissue of
.

.
. man may be the critical path for exposure to

internal alpha emitters in the Enewetak Atoll area.

The radiological survey is seriously inadequate

with respect to americium distribution in both

vegetation and in edible marine life to assess

.,.,.,.- consequent body burdens and heald consequences
,-.,, . .

future atoll ~IIhG:ltz:::t5.(1’erscnal Cormnunication.)

th ?

to

.
., .
,,

Dr. Geesaman independently identifies the same inadequacy
.

‘.,*,>,.,.,.,,, in the DEIS and also finds a need for further study of the mechanisms
,,,
.....

by which plutonium contamination in tile soil may find its way int”o. .
L,..

the body.,, t“.. .
.’

The resuspension measurements and calculations
,-

. which relate the air contamination to the soil.’

contamination are not immediately compelling, and
. .
‘.,.

deserve a much more careful analysis than I have,;

given them. I would be surprised if the analysis is
..

meaningful to factor of 100, when used to determine. .

pu”blic health guidelines. Resuspension is poorly

understood, it is sensitive “to windspeed, soil
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characteristics, vegetation, humidity, rainfall,
.

mechanical distrubance, physical and chemical history.

of plutonium particles in soil. How then does one

consider t:hee~po~ure of chi?Ldr~n thro’r’~~ngdry sand
.

on a ‘:~lndyday at the h~:.cbp
.

I \!’c’d:?a~iticiFata
.“

large fluctuations about the iz-lplici.texposure levels,

which, even for the limiting soil contamination
\

guidelines and predicted air concentrations associated

with these guidelines, will be approximately a

Each of the questions raised here and in the related appendices

must be addressed fully and carefully prior to resettlement of the

people of Enewetak Atoll.

Concerning the standard employed by the 12EIS for maximum .

permissible plutonium contamination of soils at Enewetak, Dr. Marten

points out that “There are no ICRP standards for soil levels of

Pu and the actinides or for lifetime exposures to internal alpha

emitters.” (Pe~so~al Communication.) And he provides the follcv~ing

cxitique of the standards adopted by the AEC Task Group for Enel~’c2a}::

The recommendation that pluto,~ium contaminated
239+240

soils, with levels not exceeding 40 pCi Pu/g of

soil averaged over 15 cm”depth, is suitable for human “

habitation, can be very seriously questioned.
. ,.

The St~.te of Colcrado Bor~rd of Health has adopted

interim standa~xis for Pu contafiination limits in soils
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in land areas for residential USC,’specifying t.hc.t
238

Pu levels shall not exceed 2 dpm (0’.91pCi) per

gram of surface scil (i.e. , avevagcd over the top

1 cm depthof soil). It is noteworthy that the
.

AEC has nut esCti;~~~~~A~’~:~A~-~~h+s s:2nd~r& is Iur.C’dlj-
.

conservative and it is not apparent that the AEC

has requested the ICRIIor NCP.P to make specif}-c

recommendations h;ith respect to”standards for Pu in

soils applicable to chronic exposure to the general

pu.biic, including c-niiciren.

I note that the DEIS recommends no remedial

action- for soils containing < 40 pCi or e 88 d~x,

Pu/g, averaged over the top 15 cm depth. This is

Colcradn interim standard

(2 dpm per g in the top 1 cm) because for most .

Enewetak soils the top cm contains substantially

higher levels of Pu per gram than the 15 cm depth

average. Thus, for examplef at location 101 on
239

Pearl, thse$op 1 cm”depth shows 400 pCi ?u/9J .

whereas the average over 15 cm depth is about 60.

Thus the recommended standard for Enewetak is about

100

are
..

to several hundred timez that adopted in Colorado.

.
.

.

There are recent research developments which

expected to lead to reductions in acceptable
. ..

organ burdens of Pu in man by a factor of 100 to

1000 or more. In my opinion it is likely that a 10

.

.-.,,.,
[

——-

.
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of insolu’bie alpha emic~ing pnrti.clcs

will give rise to significant adverse ‘health effects

for lifetime exposures. The typical burden of

.
insol’~ble particles of respir~ble s~ze ( ~ 5.0 Cm

.
~~,a~=+mY) is a~out one gram..-.-s.- ir,hunan adults. “ For

th”is~cason I would reccmmend that surface soils “ .
239

should not exceed about 1 pCi af ??u02 and other
.

resuspension of surface soils. On this basis even
;+;:iJ;:;
,1?,::,*,,,
.+,’.’-> the Colorado standard may gi*~e rise to excessive
..t*,. “ .;Pl8,,,:,!’..,,...-. organ burdens.,. ..:;.<“.
;r:;;”.. “
%7. P .. C~ch~apA, T~~~lin and-.. ~e~-’s:manall raise the same or siznilzr
. ...,
?:-., .

.(

?: ‘:,? objections to the DEIS plutonium standards. .
+!;::
jl~~ .,.., Further explanation of the plutonium cleanup criteria developed
‘...,,~
;;..’“I..?. by the’AEC Task Group is necessary, (12EIS,Vcl. II, Tab B, pp. III-81,...
,.,..
,,
;, to 111-11.) We have already mentioned the questionable wisdom of
.:,.,.;’,

\ the 40 pCi/g st-andard.

,,..
,,,’ F= any concentrations e::ceeding 400 pCi/g.

.,

,.:-
-:..

“.

,-,.

v ,.
,.”!J

;;: ,
.’

.-

in the range between 40 and 400 pCi/g, the DEIS standards call for

clcorrective action ..... on a case-by-case basis.” (Vol. II, Tab B,

p. III-9. ) Certain criteria are offered for guidance in the

exercise of this judgment, but they appear to be entirely too

unspecific and subjective. Once a decision is made to take correc-
— ...

tive action,

.,

.

.
-13-
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case” decisions. presumably it is the “team of exPerts “ referred

to in the rc.commendatj-onsof the Task Gxoup (Vol.
“II, Tab B, p. 27) ,

teld-.-.w&hej~eazq_orzq_orhow they_wilLb~
sf=l~ d.

but we are --——-

This whole approach must be ‘xplained and justified’ ‘Spe-.

ciaily at a time when- the EPA is conducting hearings around the—.

country on pluto.ni”umsoil standards for precisely the purpose of

d~velopi~g “numerical values” for the maximum concentrations
.

permissible. The range between 40 and 400 pCi/g is a wide cne

iP:cIcd and if 40 is too high, then to make decisions on a “case-
q[ f

—- ..——---——— —-. .... ~dc

by-case” basis within that range is to have no sta:~ard at all’ $W:.<
.—— -. .~”-—

Before any.final standards are set for the radiological
}{~z: ~

~ ]~Ar*

cleanup of Enewetak, the International Commission on Radiological.

Protection should be called upon for plutonium and actinide
.—- -.—

standards applicable to air, water, soils and food concentrations
—-

f~r both soluble ~nd insoluble activities applicable to Ior.g-range

exposure to the general public. Application should also ~e made

,.
to the U.S. Envircn.mental ProtectiorL Agency for special hearings

,-,..
for the saiie purpose. Consideration should also be given to the

,...
desirability of requesting the”tlnited Nations Scientific Committee

-.

on the Effects of Atomic Radiation to

these standards. (\fe-are indebted to
.-.~”

suggcstion~.)

conduct hearings and set

Dr. Marten for these

.

‘A-i’‘,? ‘‘“ --;‘-
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At any a:;dall of these hearings, every “’effortshould be made

-,.to elicit the widest possible range of information and opinion

bearing upon t-hequestion. C)nce such stantiards are set, they
.-

:hould govern the plr.nr~in.gand cleanup activities at Enewetak.
. . .

. .

?.

.

3.4 RemGval and 13isGosal of Radioccnta--inated Materials

These comments relate to the proposed removal and disposal” of\

contaminated scrap metal and soil treated in the DEIS at Vol. 1,

56s.3.3.3 and” 5.5. ~ ,

All radiocontaminated scrap metal on the Atoll has been

identified and will be removed, as of course it must be, but the

precise method of disposal has not been deter~ined. Four alterna-

tive methods- are discussed: ocean dumping of the loose scrap,

for storage. We appreciate the practical and political difficul.- -

. ties presented by the various disposal methods which would remove

the- scrap from the Atcll entirely. but the People of Enewetak are

adamantly opposed to any disposal upon or within the environs of
—

the Atoll. Gcepan.dumping7 acdording the DEIS (Vol. II ~ 5.5.2.1) ,
~

i8-S rejected “in ~riew O: ihc difficulty in obtairling a peril~itand

certainty of international complicatioris.” Disposal to the United

States mainland was disfavored for similar reasons. (Vol. I, ~ 5.5.

2.4.) Disposal on the Atoll must be rejected and the other methods

should be explored, the necessary permits and authority obtained

and disposal off the Atoll selected as }~e preferred method..

Removal and disposal of contaminated zoil presents more

cost and practical difficulties, hut. here again the complete

.
-15-
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-:-:,t~on’s~n.na?.rd ‘set 5~~~ye~ USing the high ~lut~ni~’~’contaJ’’----. ..—--- .....- —.—.—----.—.--—— —--———

the Task Group (4O pCi/g~ etc.) # the total p.mountof Atoll soil

(voi. I ~ 5.5.2.) If the soil standards are 10’”Veredas,‘heyl~-~

should be, that *~olume will increase. ‘ “3:F:”2?”’I’+?,.~~’;}Y[
. -1-:~

d ~i :/:.’:$-u <<f ,.f.!

It is suljgested in the DEIS that cost, legal , political and !.>*AI’~
(.@?:

technical problems aside, the removal of contaminated soil and

its replacement with Clean soil maY not “assure radiological

safety” and may present “serious ecological damage of unknown

proportions.” (Vol. I, ~ 5.3.3.3.) We fully favor this conserva-
.

tive approach to these problems (just as we do when the quest~on

:. cne which ‘n=:Y~c,~llcethe arogram COSt,..e-.. i.e., high soil cont5.n’Li-.

nation standards) ~ but a clear decision must be taken. to study and

fully assess the relation of soil removal to dose reduction.

(including the risk from airborne @ZZ=@and ‘he ‘ik”y ~

ecological effects of soil removal and replaccz:ent. These studies

should be commissioned immediately and prosecuted with ail
deliberate

.
.’

~:.~~d. In the meanti~.e, complete soil removal aaii.~gp.~a.qs,~~.n>.

should be adopted as the prime objective.

In addition~ maximum effort must be made to overcome technical,

legal and political impediments to off-Atoll disposal of cc.mtami-

nated soil.

3.5 Radioloaic~l Monitorjnq of Cleanup

The AEC Task Group has wisely reccmmnded the establish~:cnt

of “team of experts” to monitor the execution o: the -cadiologic:ll-

*: “. .*..
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:lee.r,upphass of the (DEIS, Vcl. I, PP. 5-79,” 6-5) Even

as we have suggested and specific

program.

if the Task Group is enlarged

.-

will perform a crucial function. Thus, it is important that its
.

. ..+
m!.:::~ersnipbe careiully seleczed. It is imperative that radio-

.—— —-———
,,

,.4

,.’.

‘“.,,.’.., *.,. scientists of the most conservative cast be inciuded in the
/~

monitoring grcup. Here again, we suggest that the names of ~.
[

M:irte”lltGees&man, Tanwlin and Cochran.
‘&
>

~ {m //> {~!;a-#+?x’

M “ T&M #&-z= .

And the on-site authority of the monito~ing group ~hould be

clearly defined, with all important or unexpected problems to be
. .

referred to the enlarged Task Group. (

- 3.6. Te=t Pla.ntinas, Groundlwater and Air Sampling 7;J? ,
/;,;:.:-,<{ ,

We are in full agreement with the AEC Task Group rec,ommenda~ /&L.

tions for test plantings, lens water and air sampling. (Vol. I; ‘;-”’‘“”

:.

. .
.’.,,.,.

,., .

.

5-80 to “5-81.)
.

PP ●
But it is not clear whether these recommends- .

,.
,: ,
..,,
,,..

tions have been implemented. They must be and the studies should

be commissioned to the best scientists and technicians available,

Task Group. All of
.,

under the over-all guidance of the enlarged
t

these studies must deal explicitly with the particle problem.

3.7. Radiobiological Health Followup

AEC Task Group recommendation 12 (Vol.

l’.
%“..

I, p. 5-81) calls for
;<
*C

? . .

‘<.,,.,,
::/-,,t,.,

“Baseline surveys of body burdens and urine content of CS-137 and
1

Sr-90. .. for the Enewetak people prior to return to Enewetak Atoll,

and periodically thereafter.” But here, too, it is not clear
.

whether a firm commitment to long-range radiological health

monitoring of the Enewetak population. has been made, and, if sol
~–

‘,:
..
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r.. .pz~ciscly kc!.!it will

. A fully adequate radiological health program must be. ) /p.F$A.
.“

d
/“

desiqned , f,~n~ed and implememtcd. It can and should include th~ ““.....---- ~.. .

The final impact statement should address this questicn and

state clearly wheth-er such a program is planned and what it will

include. It too must deal with the health effects of hot particles

. . and all forms of low level radiation with emphasis on internal

extiitters.

3.8. Unknown Concerns

We have tried to identify all the radiological rieeds of this

program which require further attention, all with the ultimate

‘ety 01 the FcQp12 of :~=e::~tiakin ::.~;~~r~u~ “:e ean~~~ ~- cert~~:-n
1,-.

-.,-
-

that we have done a complets job. Hence, we call upon the United

.. States government to continue to assume the important responsibi-

lity of giving the best and most careful attention to these matters

for the long range future.

*

4. Consideratjcns F.el~.tedto Cost

FundinS requests for the initial phase of this program have

been previously presented to the United States Congress. They did

not receive very favorable or sympathetic consideration, to put

it mildly, by the members of the House Armed Services and Appro-

priations Commi”ttecso In general, the objections related to the
. .

great cost of the cnt~re program and evidenced a reluctance tO

commit the United States government- to the first phase of a

.
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p.:c;ram, the ultimate cost cf which ;{auld be in the neighborh~od

.
-,.,.! “ -of $49,000,000. Hence, the request was disapproved.~:,

In the

}!q.~~eand Sey,af.eIntnricr co~.vit~~es t~ “hich ‘h= ‘e}’a>----::;!-.2?;C3
. .

taken and $12,000,009 was authorized.
\

Notably absent from the presentations made to the Congress

and from the inquiries of the Congressmen themselves was realiza-

tion cf the enormous benefit which (in the view of the United

States) has been derived from the use of Enewetak Atoll for

nuclear testing and related national security activities, In

the Armed Services hearings, the total projected cost of this

program was divided by the number of Ene~~etak people and the

~:1.-(estion made that perh.a~s!J the money should simply be given

to the people. .

We do not have accurate figures for the total cost of the

atomic energy program~ the nuclear weapons testing program, nor .

for the amount cf nwney actually spent for programs at Enewetak.

But judging by figures we have seen (for example, Concress And

T;, .+ Y!ation, Vol. 1, p. 262, Congressional Quarterly Service,—-

1965) indicate that the cost was on the order of several billions

of dollars in the,AEC budget, and that says nothing about the

undoubtedly large sums contained in one or more places in the

Defense budget. W= will suggest a figure”of, say, $50 billion

for the sake of discussion. That represents the agreed minimum”
. .

value to the benefit to the United States of the same activities,

the effects of which must no~~be remedied. Beyond the dollar



....-. ,-. -*

-,
.,,.. . ,,. .,.

r+,
..’” r~’l.,...

..
‘‘.p.iUe , the United States must assign a value to the benefit

.. ‘“nationalsecurity of the testing program, however debatable

.

r

.

to

that

F(:nefj.tmay be in and of itself.

The cost of the direct benefits in this program for the

7..--cnt, etiC.~
~:le’~:etak2eOple, S-dCIL as ‘as’usir.g,cordmu~,iiiy5evc-tik..t1

axe a very small fraction of thetqtal, about $5,0001000. And

even that portion of the total funding is directly attributable

to their forced rer.oval by the United States to make way for the

testing program. .

And as we have said before, the United States undertook
. .

trusteeship of the Micronesia Islands of its

(without consent of the Micronesians) and put

property of the trust, to its OV?P.use for the

~.:’”.ichde~ositc-d the radioactivity.

This is the only perspective by

upon the outside cost limits of this

radiological and engineering cleanup

be considered “ordinary and necessary

which to

program.

own free will

Enewetak Atoll, the

very nuclear testing

consider and decide

The c“osts of the

of the Atoll ar”eproperly to

costs of the testing .procran.

Indeed, the cleanup should have been planned from the beqinning ..

a~:cifunded and done at the end of tb.e teSting progrml about 1958.

The Enewetak People do not want money in any amount,. thsy

want and are entitled to their ldnd, in safe and habitable condition.

In the presentation of future requests to the United States

Congress, this general approach should be taken and the leadership

of the people themselves should be called to testify.
.

*’Case 3“, outlined in Section 5.4.3, Vol. I of the DEIS, is

offered as the preferred plan fox cleanup and resettlement of the ‘
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;,~-J~ 1. 12ssentici:ly, it represents a con~~or,ise of cost, radio-

logical and other factors, which will be far shGrt of the
.“

=11 ~ 5.4.5;. E~clllsi’/eaf,1...~~~ti~~~~-’ ~Zt=-,.l“C2SQ ~ . (vol. 1,

contaminated soil and scrap disposal co-sts, the clemup cost
for

.

C.:se 3 is $35.5 million and- for Case 5 it is $91.6 miilion.
.

Comparative soil disposal cost estimates are $7 million for C2.se 3
\

cnd $92.2 for Case 5. .

the political and practical realities of seekingWe appreciate

sums on the order of $100 million from the United States Congress

in these times of grave concern about the economy, but given the

rationale stated above, it is Case 5 for which funding should be

sought and for which funding should be given.
—

Finally, quite apart from any cost-benefit analysis @f the

.. ~~ear t-~ti~g p~~~r:,:~.,GS a result of a recert decision of the

United States Court of Appeals for the Ninth Circuit (People of

Saipan, etc. v. IJ.S. Dept. of the Inter”ior, etc.f 502 F.2d 90

(1974)), the obligations imposed by the Trusteeship Agreement under

which the United States administers the Micronesia Islands has

become legally binding an~ enforceable. Under the terms of Articie

C of the Trusteeship ASreemcnt, the United States is req”uired to

“promote the eccnomic advancement and self-sufficiency” of the

Enewetak People; to “protect [them] against the loss of tlieir lands

and resources”; to “promote the social “advancement” of the Micro- “

nesians; and to “Erotect [their] health.” These are the express

obligations. Beyond that, like any trustee, the United States...

bears implied duties to protect and promote the best interests of

the beneficiary in every way.
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-. . Litigation by the beneficiary against the trustee to enf~trce .
..
,... these obligations would unseemly and costly. Every United States

~ C1--:ifi:l in-?olvd, i~i~l~lA;l’j ‘.:;bers Of the COn~~-eSS, should4--...

freely and willingly undertake to fulfill them by “planning,

f’,‘.d~rJcjand contiucting a cleaJ~up, rehabilitation and resettle-

ment program for the Enewetak People which approximates the ideal.

5. Conclusion

We have made a number of recommendations in the course of

tkese comments to which”~le hope the program sponsors will give

consideration in the preparation of the final impact statement.

The recommendations relating to assessment of the radiological

risk, if accepted, may or may not result in delay for the project

as now planned. We hope not, but certainly the further study

required and the development of soil, air and food contamination

standards for plutonium may have a direct affect upon the-initial

cleanup phase. We urge the Defense Iluclear Agency to proceed ‘~’ith

funding requests and planning for the base camp and to seek commit-

ments from the United States Conqress fGr the estimated cost of
.

t?.e program as a whole based on the “Case 5“ projections. But at

the same time all of the radiological investigations recommended.

here should be undertaken and high confidence results obtained as

soon as possible so that they can be used to revise and improve

the radiological cleanup phase before moving forward with it.

It bears repeating here that we are mindful of the immense

amount of time, effort and money wilich h~s been devoted to develop-

ment of this program to date by many officials in the Defense

Nuclear Agency, the Atomic Energy Comission, the Department ef
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to do.
.

.

.

.

. .

.

Respectfully submitted by

Theodore R. Mitchell, Counsel
for the Peopie of EneP~eLak

Micronesia Legal Services Corp.
P. O. BOX 826
Saipan, Mariana Islands 96950

.
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.

Mr. Theodore R. Mitchell
Eiecutive Director \

Micronesia Legal Services Corporation .
P. 0, Box 826
Saipan, Mariana Islands 9695o .

. . . .
Dear Ted,

I have now read through the three volumes ofthe Draft Envirc.nrnental
Impact Statement dealingwith the Clean Up, Rehabilitation,
Resettlement of Enewetak A:oll-AIarshallIslands. One thing that YOU

have gofng for you is that ~b.epeopleofEnev.-etakwish to return home,
and have been pressing for thisreturnfor years. X4any ofthe stresses

associatedwith the iype of compulsory relocationthatI have studied

i~cl’J’:::&~~e‘~:::?e~:’:!I~i~.;oflocalleadersh~p, ~~e si~m~lynot pr~~~r.t

although1 would suspect a carry-over from the past. .
.

Another favorable factor has been the willingness of everyone involved -

to date (a)to listen to the local people (atleast through their council
of 12) and (b)to take into considerationtheirwishes in p~annin~their
return. On the other hand, any kind of settlementscheme involves .
stressto the settlersand as you note in yc-tirletterof October 11,
littleattentionhas been paid to the potentialimpacts ofthisstress.

c

Because my p~cdictivc theory deais primarily with compulsory
relocationat the time of forced removal, rather than 28 years later!,
1willhave to castthe net wider (whichof course is a much more risky
business)and dealwith settlementschemes in general, compulsory
resettlementbeing an extiremeexample ofthismore general category.
As 1 am sure you are well aware, the historyof settlementsthemes
throughoutthe world is a grim one -- with probably over 90V0being

unsuccessfulfrom the pointofview ofboth settlersand settlement
authorities.Itis hard to imagme a more difficulttask that crea ‘tict~/;,.=%

from scratch new communities, wlich are bcth socially and

economically viable.
/4P~;

Though. the situationis lrjorefavorabl NL!IcI~t~~~tl

people are \villingparticipants, in”the Er.cwetak case no set~~>~ (J”~.~ ‘+~

selection is possible since everyone who wishes to retur,n
{J
– -ouni~% ~,3;’,-:;

and old; conscn’ativc and progressive, hard working and l=+:,?w.:J’Jt
,“

1:--,fv.-:;’.,

N@@ !If ~ k

/ @’.J

%
:$ ~., /.-...w.—.,.~ ..........r ?,......-;.......,.,,. ,.--.,...~,:-!..r~-””““’.-: ,’,’,.....

,r-~f!.,;,>*:’?’ ,,’,,“,,:<,.. ‘::~:$?~,:$:’;”;:,::.;~.;~,;;~;,:::,-’’4:;<?::;:::~:”:”:,‘;.;,,~k~ile,>:j~,:j:,.:,,.:<,4~--:,”:t,,;-., ;.>... ...,”;:’;!,,:.,..,;,:.~:~~“,!:‘,;:;,.::.-4::’,!.,,,.,,.,. ~,,”,.’;[,+:$,.l:>,.++C....,,.!.. ~%W ~’* -x:r.j ~:$‘4”f?:-+’’:”). ‘;-.,-$..,:+$,”..f,?::.i:..>.-*... .. ~.,A!$:.,%;.$%:.,,,>.



,,,. .
“..:, .

,.
. . .

+: ‘,,.,,
-,,,,,. - .
& .. . ...,..,:.,,,,.%.~..,.,,.,’,.

‘.

.

.

.

,.

.,.

6?
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be accommodated. ln commenting on the Impact Statement Iwish to
discuss in ‘eq-~en:c(1)HIoI~s1c~(2)Sccl~Al5~rv;.c~S(7}~~-e~CO~.~fiiC ~

c ,CialFactors asscc~at~dV.’i~System and (~;“. h settlement. Let rne

emphasize rightnow that (1)and (2)are by far the easiestto handle
-. and (1)and (2’rep~~sentti-:eq:cltcstst~finc!ksof the ~w.~act ..
Statement. P ctv:hileLt is relat~’.-elyezsy :0 pro~~ideirr.pro~~edhoasin~
and socialservices, itismuch harder to create viableland and water
use systems -- indeed itis here thatmost settlementschemes iail.
And itismuch harder to handle the socialfactorsassociatedwith
settlementas well as the institutionalfactorsdealingwith the ~nter-
relationsh’ipsbetween settlerinstitutionsand those of the agencies
involved in their future -- all of which must be viewed as part of a

$sin e (and very complex) socidl system.

[1) Housing. Though Holmes and h’arver “should be complimented on

the extent to which they have taken into consideration the stated desires

of the Ihewetak people and their system of land tenure in proposing
house types, as I understand the situation, the pecple have yet to live

in house~ of the type proposed. If so, we must distinguish between

what they think they wa-ntand what subsequently they decide they want
after Iivir.g i.nthe new houses for a corn~iete year. I strongly urge

that a small number of pilot riouses be buiit ior at least some of t=o~e

involved in the initialcleanup operation, so that the people will ha*.’e

a chance to assess their strengths and weaknesses -- to work tflebugs
out of them,” so to speak, before the main construction program tends .

to rigidifytheir family structure and social organization in concrete
for years to come. One thing that planners and architects tend to

forget when providing housing in permanent materials, is that discrete

structures in non-permanent materials provide more flexibility.

Before pouring concrete one should try to anticipate some of the

implications \i’hichice~’itabiywill arise (and which will have an impact
on the peoples)li-~-es)and make correction.s where. desira.~le. Problems

of maintenance also need to be anticipated in advance and local people

trained to maintain their own structures.

A major problem associated with many settlement schemes relates to

provision and maintenance of adequate water supplies. Though the
plans incorporated in the reports look good to me, 1 just want to

mention this general difficultyfor the record, and to emphasize the

need to provide the simpliest facilitiespossible in terms of (1)pe~ple~

needs and (2)their hopes -- with the second factor being far less

important than the first. I have seen too many projects where people,

after several years, must fallback on inadequate local water supplies

simply because government-provided facilitiesare inadequate to start
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provided, or
:.

because local people are not trained to properly use and maintain

Q) . ~oc~~l ~~r-vicec. While lrnpressed.again by the tl-.orou~hne,ss with

whic~l the desires of the local people have been taken into consideration,

itis hard to comment on social services without knowing more about
the brcakdo~m of the population itself.None of the reports tellus

much aboyt the curi-enteducational and literacy status of the people,

and about their goals for self and children -- other than to reti~rnto
Enewetak. Though obviousiy their expectations for -imported items

has gone up duri~g their 28 years of exile, what about th~ir .
Occup-.. .....n+:nnal ~~~~~~~, 2nA @cp@ei all-y~~.eccclJp=tio.@ desires of th-e------ ------

younger people? One thing that bothered me about the reports is that
~,filefour room schools are proposed for both the driEnewetak and

driEnjebi, nothing is written about the type of education system

proposed for these schools and the type ofteachers tobe recruited.
Let me generalizethiscomment to alltypes of service personr.el,

since 1 was also concerned about the iack cf attention paid, under

agricult~ircand fishing, to extension personnel, let alone to the

relationship of the diiferent types of service personnel to each other.

I am raising here the fundamental question as to what different
categories of people will be willing to do, occupationally, once they

return and hew best to facilitatetheir future economic and social

independence and development.

(3) Viable Land and Water Use Systems. The Master Plan was based

on the assumption that all the islands in the atoll could be used for

subsistence ,and cash cr~p agriculture -- with a total available acreage

of approximately 1000. AS a result, however)of the AIZC Task Force

recommer.dations, this totalhas been cut to a maximum of 722 us=blc

acres for a current population of over 400 people. Bearing in mind

the poor quality of the soil and the rapid”rate of population increase,

it seems to me absolutely essential that the people retain access to
IJjelangAtoll. Even then the available land area on a per capita basis

is considerably less than that utilizedby the people prior to their
first relocation. The situationQ_ worrisome and points up the need

(a)to obtain the best possible seed for coconuts for both subsistence

and cash crops purposes, with the search bearing in mind the major

advances in produc~ivity that have occurr~d on research stations in

the ivory Coast and in the Phillipines. (b) to push mariculture hard

while keeping the means of production strictlyin local h,ands so as to

spread c~nployment. Equipment (outboards for example) sl~ouidbe

.
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standazized and kept as simple as possibfk (seagull type engines vs

Johnstones). A number of interesting case histories come to mind

11~~~ i!iC1’JZ1.~~ tI”AC ‘.c.};;ie~C2ZYl~r-jr
>x,r~~c~’.is the princ~p]e employer

among tb.e several hur.c+“-au isl~:lde~son Tri:,tan da Cunha in mid-

Atlantic who were moved from their home aiter a volvanic eruption i&n

1961 a:,d ~,n’.:rnedtl~c~e~=~e~ in the 1960s. (c) provide a firstrate. “
unifiede.stc.nsjonsb~”.”i-e(cl)e~su.rea denenda’oleand su~ilcient .

water transport sert’iceand pier and port facilitiesto connect ”hcwetak

to neighboring islands (including IJjelandand the relevant market - ~
centers). (e) actively attempt to diversify the economy, always

bearing in mind local desires, interests, needs and expectations.
Especially attracti~~eis the suggestion that the function of the Eniwetok

Marine Biological Laboratory (which apparently will continue under
AEC sponsorship) be expanded ~0 include tec~ical assisfa:lceto the

people. - L~:- ....tk•A~ =gs<~h;lity of a Community Colle’gefOrCu-tipleL.u= ...... .... r -----

the Marshalls which would use the facilitiesalready present on Enewetak,
and one has one way of providing a unified extension service v~hile

possibly broadening the economic base of the people. Such possibilities

however need be carefully evaluated concerning the extent to which the

people will actually be involved and the extent to which they will actually
profit. This caution applies even more to the development of a tourist

indust~y which even at best is a mixed blessing on small islands.

It seems to me that the future of the people of Enewetak depends on the
extent to which the peopie regain their independence and the extent to

which their atoll can become economically self-sufficient. Itis my .

impression that the authors of the Defense IVuclear Agency report do not

understand how much recommended Case 3 alters the assumptions on

which the original Master Plan was based. This alteration also has

major implications for social factors as I hope to show below.

(4) Socia]tlm.plicationsmof Settlement. Depending on whether they are

driEnjebi or driE.cc\i~eta;.,the present move home will represent the

fifthor sixth time that the people of Encwetak have been moved since

1944. Since the original move was compulsory, and hence fallswithin

the scope ofmy own research, I suspect thatitwas accompanied by
a great deal of stress,which, for analyticalpurposes, can be divided
intopsychological)physillogicaland socio-culturalstress. According
to my own model o{ how people respond to compu fsory relocation,

this stress (or transition)period does not come to an end until (a)the
people once again get back on their feet economically or at least red

the position that t-heyheld before relocations and (b)feel at home in

their ncw habitat. Since neither of
of Encwetak after nearly 28 years,

people (that is, those who were old

.

these factors applies to the Feople

I would suspect that the older

enough to remember the trauma
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associatedwith the originalmoves) are stillunder stress. What this

means, however, ishard to access at a distancesincemy theory
.

appliespr~rJari~.l’:’0:1.cx~~or-~~~~-r.aY~~r~ ir-n~~d.c=tclyp~e:e?in.>a~~

followingfarce: remc~:al. A1l I can say is thatthe rmentaland ph.ysic:l
healthofthepeopleshouldbe carefullyassessed before theirshift .
home aid before tl,cya~(:i;:vc.1-..edin n-iajcrne~vT.”cntuTcs-- v~ct~:~c.~
whi”ch\vouldrequire rad~calcl-.angesintheiracti~:itiesand life,st~.1(.
I say thissincethe theory predictsthatpopulati.as wdergoing forces
removal behave as ifa socialsystem”was a closed system; thatis
they change no more than they ha-<eto in order to continue doing what

they clidin the past aridthe changes which occur are incremental rather
than sudden. The insistence of the people through out all these years

that they be allowed to return “home” is consistent with the theory

here. But.once the people get home and the euphoria of having “won”

fades, what then? l~hat can be expected when they begin to settle

down with three times the number of people on an idealized homeland

which can be only partially utilized. TYiththese questions in mind, I

would like now to consider three points.

(1) Itis-very important to recall that approximately 80% of th= popu-.
lation is under 30 years of age according to the population figures.
Tn o~!_.cY. ‘j’:cr-~s,Y!_.e !~.r~p~:p.j~,~i~yof the ~eo~~e i~uilleither have noL .-
memory at all or only a \’ague memory of lifeon IZnewetak. Itis this

age brack.ct\vhich strikes m.e as a major unk.no~~-n.To what extent

do the Council of 12 really speak for them? To what extent do they

wish to return to the lifestyle of their parents and grandparents? I

can not answer this question at a distance, in large part because the
Enewetak population within the three volume Impact Statement is
treated as ifitwas homogeneous. But I doubt very much that such

is the case, a doubt that is rei.nforceciby the odd statement in the
reports -- for example, _”A number of people have been exposed to.
cclucationa >s27 from ~Jlel~;et~-~(alldha~”cclcvc Iopecl strong tastes fOr

imported food: and other lmkries” and the peopie ha~-e “achieved a

good understanding of the behavior and values of Americans, and

several have distinguished themselves in go~”ernment and mission

schools. “ In assessing the impacts o; the return on the people I
suspect we need at least differentiatefrom the very beginning between

the older 20% and the remainder.

(2) Compulsory resettlementprojectsalways run the risk ofthe
relocates det’elopinga dependency relationshipwith the relocating

“,authorities.Iwou~d suspectthata strong sense of dependency
characterizestl~colder people from Encwctak and thatthiswillcontinue
during the next decade. Even ifthe dcpcndcncy does not al~eady
exist,most ofthe people arc going to be dependent on outsidersfor
years to come simply bccausc itwilltake at leastseven years to

.
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prepare lands for planting, to plant them ~nd then to harvest the

result~r.g tree crops. Should the cash cropping of coconuts proceed

according to sch.z(iu;eoi”.:ythen .J.ilitne peoplr~ ‘bC~iJ l“CCei.viL%~what

Holmes and iXarver hope wili be an annual cash inco~,-.eof p~:”haps

“$40,000 or slightl!; less than $100 per capita in terms of present

population. In tfieHif22-iiL.iI~C the people will have to ~se their trust

fund (which cur:entiy produces $60, 000 per annum in inccrne or “

somewhat less than $150 per capita) to.provide for their external

needs and to depend on the U. S. government and other donors.
Reliance on bot!lthetrustfund and on furtherexternalassistance
continuesand increases the risk ofa dependency relationshipwhich
can be expected toma!<e subsequent development more difficult.

Already the people hak-eacquired a taste for outside staples which

apparently on occasion can r-nakeup as much as 807~ of the diet.

These include rice, flour, sugar, tea, canned meat, and fish; in other

words the usual foods that low income people desire after they come
into closer contact with the outside world. So we have the combirled

problems of rising expectations and dependency, both of which have to

be taken into consideration in planning subsequent development for the

at011. Neither makes the task easy. Once the euphoria of ~egaining

the homeland passes, disailusionment r-naywell come, along with new

dcrr.~.~dsCn t:.?‘;r.:t~<St:.’.C>S(~.:hic~iof c~u:~e continces to bca~ t!l~

responsibility for the original move) to provide for the people.

Looking to the future, verv careful plar:r.ingand pla.aexecutionwill
be required ifthe people a-renot to continue as wards of the government.

.

(3) Another potential problem concerns future relationships between

driEnjebi and driEnewetak simply because the former cannot occupy $

their former island or indeed their traditional section of the atoll.

Rather they will find themselves relocated quite ciose to their neighbors.

Although I note that clistinctionsbetween the hvo populations have hem
reduced to the extent t!]atthe 12 man council is now elected at large

from all the peopIe, and that the large majority of the population have

been brought up as members of a “single community, “ nonetheless the

present plan to relocate the drilhjebi on hledren and Japtan puts them
in the relationships of %elocatces’ to the driEnev/etak “hosts” which

raises the possibility of the type of deteriorating relationships which

all too frequently characterizes hosts and relocates in other settlement

schemes, especially where the two communities find themselves in

competition for scarce resources, resources to w~ch the hosts

traditionallyheld claims.
.

At t}lispoint there is littlemore that I can say without further kno~vledge.

In conclusion, however, letme say tliatthere arc sufficientsocial and

economic problems connected with the entire relocation effortto justify
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. a well-thought out, ~ongterm program for “monitoring” e~’entsfrom

~~~s ZaY forward -- in hopes of anticipating probiems before they

arise and czsi:;z‘l:;sci~.~ti:le~~i~~blyda :.rise. IfI can be of fu~’.hcr
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enclosure

.
Yours sincerely,

-s.$
Thayer Scudder
Professor of Anthropology

.

.
.

.

P. S. I enclose an article which summarizes the impacts of compulsory
relocati-onof people moved in connection with big dam projects which

may be of scme use to you. No, I have not seen Tobin’s thesis nor do
lJyou can get me a copy I WOUICI lllUCh1 kve e2sy ~cc~~s to it. . .

appreciate it.

.
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“. 1. Introc!cctfon:’The adeqcacy of the biomedical ‘basisaf star.r;ards.

,

. . for occupational.andpublic exposureto plutoniumand other internal ..
,.

alpha emitters have been widely discussed
(145) (6-!3)and seriously questioned ,

The serious uncertsiacies irI:he czzcer rjsks zt:rL3c:zSle :0
.

internal alpha emitters riustbe resolved before wc are irretrievably
.

corunittedto a nuclear ec~rgy prograa. This is a Latter 01 imeaiace

concern in the western suburbs of Denver due to.plutonium and americium

contamination of surface soils in public areas around the Rocky Flats

Plutonium Plant(’). Many Other localities are similarl~ affected by
. .

tranuranium eiez.encconca=ination and its attendant cancer risks.

Recent controversy regarding the adequacy of plutonium standards

has centered on several aspects of the problem of the cancer risks
. -.

attributable to inhaled plutonium oxide particles, including such questions

.
as which organ and how srcalia tissue volume constitutes the llcriticalli

organ (i.e., that experiencing the highest cancer risk)? and”whether the
.

average alpha radiztlon dose to ~he critical organ or the tumor risk
.

attributed to a given number of individual hot plutonium oxide particles

provides the best guidance for the assessment of risks and standards

for plutonium. ~.Geesaman
(6)

has discussed possible mechanisms-of cancer
5.

fnduction by hot pzr:icies and concludes that the tuaorigenic risk nay

be as high as 1/2000 per particle for submicron particles of plutonium

oxide.
(8)

A recent examination of hot particle risks by Tamplin and Cochran ,
,

based largely on the Geesaman study, led these authors to recommend that

the occupational MPLB (maximum permissible lung burden) be reduced by a

factor G: 115,009, to a value of 0.14 pCi. A recent study
(lo)~a~

carricclout by Bcir, R~chmond and’lJachholzat”the request of the U.S.

Atomic Er.ergyConm~.ssionwith the specific objective of providing an

updated review of the c’:idencebe~ring on the”problem ‘ofuniform vs

. .
:7. ---’.-~ r ~w,e. y..... . .

. . . . 3“..$... .! ./,. ,..-:.’ .,%:,. .,~;p,.;. ‘.: ,,..,. ,4 ~.,.“..,.:::.4 “., :.- ,.i... ...>. -:.;#i.., .?, +,..,. . .ii?&m3wimiTa~m:$:
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nonuniform alpha radiation dose dist~i.bu~ioliin the lung. The authors
._ ..
.

of this study take exception to the conclusions and reco=endations of

that

‘tthenonuniform dose distribution of ’plutonium particles in
the iun~ iS n~z Z?7C!I??zcircacs“22 -2:;be lCSS ?.ZZ2??ZUSt?.zn

if the pl~tcnir. ‘;ereUIIL:CZZIYtilzzri~atzd=.2 t~=~ the ~e~~ .
dose lung EDtielis a rztiick:olagiczlly,sound basis for
eatablishaent of plutoni~ standar~s”

‘lC; fail to take into account the full implications ofBair et al.
.

some of the,recent published results: in particular, the observed higher

01~ the apparen
tumor risks for 238pu02 than ’for 23S?U02 tly limited

biological response of mammal lung cells from 238Pu and 23SPU incorporated

Into ceramic microsphere
(12,13)

and the tobacco smoke radioactivity

.

.

results. The latter results inply that as little as a few picocuries

of insoluble alpha emitting particles in the lung nay give rise to a

the chronic exposure case.
.

On the basis”of a brief review of the known effects of alpha inter- .

actions with cells (below) it will become evident that alpha radiation o

induced cancer in ~amals and aan must be brought about by subjecting

a large number of living cells to a limited number of alpha interactions.

Thus$ in princi”pie<the higkesc risk wouid be associated with a unifcrm

distribution of the alpha dose, in accordance with the conclusion of

Bafr et al. However, in fact, we are almost always concerned with a highly

irregular tissue distribution of alpha emitting particles. For hot

particles. the tumor incidence must be due to the low dose irradiation

of a iarge number of cells by a very small fraction of the hot particle

burden. And for lcn~”term exposures, unacceptably high tumor risks

appear to be associated with picocurie burdens of internal alpha emitters.

This seriouspossibilitycalls for a drasticclmnwardrevisionof pcrn~ssfblc
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exposure standar ~?~or inhaled plutonium.

critical h?alth effects for inhaled alpha

rJ:?
. -~.:,,.

It akv”iz possible tkat the

emitting particles are the
.

incidence of atherosclerosis and other degenerative diseases of the
.

cardiovascular sysce~,. The published evidence supporting zhese conclusions

18 brieflyreviewedbelow.

Tumor Proc?~::ion:

.

2, The interac~ionsof various types of radiation
.

with living cells and their mutagenic effects have been widely investigated,

(15)
with results which have been reviewed and sunaarized by Lea

, }f~~~er(16)

and others.

the nucleus

titles give

.

When alphas interact with the chromosome or its genes in

of a cell, the dense ionization in the track of the alpha par-

rise to closely spaced breaks which bring about a wide variety

of irreversible chromosome structural changes, or mutations. X-ray and Y-ray

“interactionsgive rise to a diffuse distribution of ions, resulting in

widely spaced individual breaks, most of which can undergo repair by

recombining without structural clx?nge. ‘lhuspermanent structural changes

for X-rays”and Y-rays are proportional to the square of the dose, with
.

greatly reduced incidence at low dose rates. By contrast, .structt:ra~

changes resulting frcm alpha interactions are directly proportional to

the number of interactions and are independent of alpha interaction rates.

Thus, with reg(,rdto the production of irreversible structural changes in
.%.

cells tke reiati~.ebiological effectiveness of alpha radiation, compared

to X-rays znd Y-rays, increases markedly at lower dose rates and over

longer periods of exposure.

For alpha interactions

changes are lethal and lead

.

with cell nuclei, most of the structural

to the mitotic death of the cell at the next

or subsequent cell division
(17,18)

However, as Lea
(15)

* and others have

pointed out, some cell nuclei experienceonly minor structuralchanges
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(chromosome inver~lons, duplications, translocaticns, deletions, etc.)

and remainviable. However,althoughonly a very small fractionof alpha

interactionsgive rise toviable mutated cells, these surviveto
“.

proliferate , b’>,erezscells which suffer Ie:kal changes are eliminated

fron the cell population. Thus in the case of long-term exposure of

tissue to internal alpna.emitters aK low dose rates there IS a Cuaulacive

.

.

‘increase in the population of cells which have survived one or more

chromosome structural changes. Howevzr it is equally obvious that a

cell whose nucleus is subjected to repe~.tedalpha interactions within

the mean life of the cell has only a negligible chance of survivai.

It is llkely that ~he production of a radiation-induced tumor begins

with the formation of a single nalignant cell characterized by a combinat-

ion of twcor more chromosome changes and/or gene mutations. The alpha

radiation-induced bone tuner incidmce in dogs is observed to be propor-

tional to the square oi the alpha dose(19) implying that a sequence of

two or nore low probability events mustbe involved. This is consistent

with the two-mutation and nultiple-zwtation theories of cancer(20,21) ba5ed .

on the age distribution of cancer in man. On the basis of these consider- ‘

ations the production of a ~alignant cell involves a sequence of events,

a$ifollows: (;) ~roduction of a viable mutated cell; (2) clone ”growth

from the mutatedcell; (3) productionof a secondviable mutation in
.-

one or more of the clone;. (4) growthof a clone of doubly-mutatedcells;

etc. Thus, for a two-mutationsequence,the tumor risk would be proportional

to the R2t2(t/~c), where R is the

exposure, and Tc is the mean life
.

cell. The term (t/~c) represents

of the singly-mutated cell on the

This tumor risk relationship

alpha dose rate, t is the time of

of the normal cell and singly mutated
..

the influence of the growth of the clone

long-serrorisk.

makes it abundantly clear that a linear
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radiation induced tumors,

rate vs risk relationshi~.

experimental evidence that

f-l\

{yj:i

rates is not only act conscr~ative for alpf13

but rather that there is a marked inverse dose-

There is an ~.ncre?si?gbody of publis$ed

reilects this trend.

. sarccma in man, the tumor incidence “per rad approximately doubled for a four-

- fold increase in the spacing of 22”ti injections znd t5at the observed Inc:dcnce

of bone tumo~s per rad in children was nearly twice that for adults. .Upton

e.tal.
(23)

show a significantly higher incidence of tumors in mice for a

given neutron dose at nore protracted periods,of exposure. Moskalev snd

239Pu dose over., Buldakov(24) “showed that fractionation of the administered

““ larger periods of tine increased bone tumor induction. The higher tumor

“ incidence p~r rad for the snaller lung burdens of crushed 2?$Pu02 nicro-

cphzres obscn’ed 3y Sz?~ders
(11)

seems best expl~<ned by the limited al~>a

irradiation of large numbers of cells by nur.erousvery snail, mobile

particles of low activity per particle (see below). Hamsters subjected to -

low alpha doses from 210Po distributed quite homogeneously in the bronchiolar-

alveolar region show a marked increase in the lung tumor incidence per raci

at very low doses and dose rates
(25)

. And the incidence of bronchial cancer
t

in uranium niners refiects a higher tumoy
(26)

risk per rad at the lower dGses

for this low dose rate exposure group. The tobacco radioactivity results
(14)

indicate a significant tumor risk for the cumulative alpha radiation dose

.from 2]0Po in insoluble particles in the bronchi of smokers, invclving much

lower dose rates.

Based on the above considerations it is evident that the tumor risk is
.

optimtzed when a very large nuxber of c~ils and their descendants are

subjected to only a few widely spaced alpha interactions with the small
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the fact that most alpha interactions with cell chromosomes lead to the

(17,18) -
f3ubscqucntnitcttc death of t>c cell, 2s EL:2RCISW?ll?sS5C:.T . R.?

production of a malignant cell calls for a sequence of two or more low

probability cvm:s a.-.dL5US c~r.~~t be speeded ~p by tiic~iPli~~~i~:ioi .

massive alpha doses, buc rather ozly by subjecting ~ =uch larger nu=5er

of cells to a limited nunber of interactions. Additionally, assuming that

.
the tumor risk to”the tissue subjected to alpha irradiation is proportional

to R2t2(t/rc), explained above, it is apparent that the.alpha ,actLvity

concentration or the activity per particle which is equated to a given
. .

tumor risk decreases with increasing tine of exposure and also that a given

risk can be attributed to smaller cumulative doses when the time of exposure

t is apprec-iablylonger than the nean life of the cell, Tc. Brues(27) and

~11rch(28)both peirlrfd out thct the two-mutation theories of carrino-

fjenf2sis(20~2i)wauld imply zn exceptionally high effecti’?enessof wic!zly

spaced radiation for tumor prod~ction. It is proposed that just such a .

dose rate relationship serves to reconcile the
. .

risk in cigarette snokers with the presence of

insoluble smoke particles involving a total of

210po(14), p J

observed significant turuor

a persistent lung burden of

only a few picocuries of

3. “Hot’lT’*J02Partl.clcRisks: If the shove tentative conclusions are
. .

correct, then the same considerations mus~ apply in the assessment of

tumor risks for hot particles. In this connection a preliminary considera-

tion of the influence cf specific alpha activity and particle size of the

hot alpha emitting particles is in order.

Raabe et al.
(29) “

. report an apparent rate of dissolution of 2?BPuG2

in Iunfifluid”which is t~-oorders of ma~n?.tudchi~!lerthan that observed

for 2sgI’u0 particles. ~,Jc!la drar,atfc diffcl.~nce in the chcmicai “Dc”havior
2
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of two iSOtOpCS of pl.u\Oniuais seriously inconsistent with thz negliglDLe..

influenceof isotopeeffectson the chemicalkineticsof heavy elements.
.

Thus it seem necesssry to cxp.ai!ithis apparent volubility difference on

physical grounds. ‘rhespecific activity of the 238Pu02 particles (-80%

. a~o:/239238pu0 and “
2

P~~2),~as about 223 tir~esthzt of 239?u0 In addiklon
. 2“

238PU0 part.c~es exhi~ite~ a very s~gnificactl.~lotierdC12S~ty thdn thethe z

(30)
239Pu0 particles

2..
, indicating a highly faulted structure and weakened

23ePu0 particles.intermolecular bonding for the Flei.scher(31)proposes
2

that the apparently highe~ dissolution rate for 238Pu02 may be expiained

by the alpha IeCuii ilucie’usabiacion of the surface iayers of Che particles,

with a fragmentation rate proportional to the specific alpha disintegration

. 4
rate and with variable sizes of f~z.ments ranging up to -10 atom. The

.

poorer structural integrity of the 23ePu0 particles nay give rise to an
2

~~crease in tciesiztirange of ti.~ ejected fragzexcs. ~UCh smail frafyents,

ranging pp to tens of angstroas iridiane:er or mre, would pass re5dily

through the 0.1 ~m diameter pores of the membrane filters used in the
.

dissolution experi~ents
(29)

. Also, such small ablation fragnents nay exhibit

a much hi.ghcrmobility in tissue than that of 0.1 to 1.0 Un diameter, the

size range of particles used in uIostaninal inhalation experiments. This
●

greater mobility fir very small ablation fragments in tissue nay explain

the observed more rapid rate of transl~cation for 238Pu02 than for 23*Pu02

from the lung to the liver and bone
(32,33).

Another explanation for the apparently higher volubility of 239Pu02

than 23SPU0 is the possibility that the intense alpha radiolysis of the
2

lung fluid at the surface of the p?rticl.esleads to the production of

chernicall}active free radicals which in turn react with PuO
2
molecules

on the particle surface. This process also would proceed at a rate

proportional to spcc:fic activity and to particl.csurface area. In this
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inhaledsolublecompoundsof plutonium,resultingin a-highlynon-uniform
.

2fSt KL’G’dZ~L. i9 “Jic!l k,ot spcts Laczted predazinznciy in the sub-pleural region
.“

of the lungs. This gradual conversion “cfthe soluble plutonium compounds

to small colloidal size particles at foczl poin~s of activity may be the
.

result of the self-chelating prclpertiesof tetravalent plutoniun in solution.

In recent studies”of rat inhalatim of 23SPU0 (11) ~a~
~, Sanders .

of aged, “crushed1’238Pu02 microsphere. In this case the inhaled particles

Involve smaller particl-esand a correspondingly larger surface area. The
.

observed more rapid rate of translocation to other organs can be attributed

or both. The nigher tumor incidence can be a“ttrlbutedto the fact that .

the greater mobility and wider redistribution of the 236Pu02 nicrospheres
. .

and their breakdown products subject a much larger number of cells ~Q a

linited number of alpha interactions.
2

The correctni’ssof the zbove interpretation is reinforced by the

results of the Los Alamos ceramic sphere experiments reported by ~chmond

et a1,(W3 “(lo)
end further discussed by Eair et al. . In these experi-

ments 2000 zirconium oxide microsphere of 10 ~m diameter, each set con-

taining a specified amount of plutonium, were injected into the lungs of

groups of experimental-animals. The totai plutonium per microsphere

ran~ed from 0.07 to 1.6 pCi of 239Pu and from 4.3 to 59.4 pCi of 236Pu,

with identical activity for each of the 2000 microsphercs in each of e,ight

anisnalexposure groups uf 70 animals per group. The local dose rate,
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averaged over the small tissue volume within 40 vxnfrom the surface of

the ceramic microsphere is ‘17,000 rads per year for the 0.07 pCi micro-

“.
spheres, or ‘2S2,~23 ;I?;ladis:~tc~~rarfor.sper year within each micrcgrau

of irradiated tissue. The dose rate is correspondingly higher arcund the

one millionth of tli= lung, is subjected to these

The Min+ted biological response obtained in

.
nilli~ran of tissue, oRly

massive’radiation doses.

these expericcnts is

(17,18)consistent with expectations based on Bazendserts results ; the snail

population of cells within the alpha range

ience so many alpha interactions that they

tural changes that result in their nitotic

microsphere-sare fmmobi”lein tissue. Also

iS sc low compared to pure ?U02 that their

arcund the microsphere exper-

all receive chror.osoaestruc-

death. The 10

their specific

surface recoil

Urndianeter .

alpha activity

ablation and

aissolut~cn rstes are negligibly io~’, Thus in these experiments there

is no large population cf cells ~ihichare subjected to a limited number
.

of alpha interactions, as is the case for San2ers crushed 238Pu06 micro-
f

(u)sphere experiments . Richmond and Voeiz(12) observed only two lung

tumors (at 9.5 mcnths and 12 months in animals exposed to 2000 ceramic

microsphere of 0.42 pCi 239pu per microsphere) fcr a total of -106 hot
-’

particles. It is proposed that these Lwo tumors may be attributed to

secondary protons ejected by alpha interactions with hydrogen atoms. The

4expectatiyield is one proton per 10 alpha interactions. Such protons

have energies of about 100 KeV and a range about 4 times that of the alpha

particle. Thus these secondary protons irradiate 63 times as many lung

cells at corrcspondingl”ymuch lower doses. It is unlj.kelythat the two

tumors observed in these experir,entscan be attributed to X-rays or

Y-rays flomplutoniun (35,35)for reasons discussed by Varren and Cates ,
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4. Critical.Health Effects: It Ls widely recognized that inhaled insoluble. .
●

alpha emitting particles depos?.tedin the lung are, in part, translocated

.
. via the pha~ocytic ac~ion of aacrophages to tilelymph nodes and to other

sites in the retfculoendothelial.syste~~and also via blood I-eUCOCYtesto “.
.

the lfver, spleen arid bone narrow. Recent exper:::snts ~:~th inhale~:
.

plutonium nake it ev?dent that the pattern and rate of translocation of
.

plutonica fron the lung to other sites is hi~hly dependent on particle size
.

and specific activity, with more rapid transport of the smaller and more
..

active particles. Thus, it is far from obvious whether the lung,lymph

nodes, liver, bone or other organ, or fraction thereof, should be taken

as the critical organ or critical tissue site.

.

.

It has long been knot+m.that those tissues in which there is more

active cell divisioa suffer the earliest and uost severe radiation damage

(16,37;
and in bone narrow .Sucheffccts icclude the destruction of rapidly

multiplying cells that produce the blood platelets which assist in the
.

control cf blood clotting. Similarly the population of leukocytes is

reduced with a corresponding reduction in resistance to disease. These

0

effects plus t’~eaccompanying chromosome structural changes can Cive rise
.

to the earlier incidence not o~~ly of cancers, but the whole pattern of

diseases of the cardiovascular and renal systems
(37,38).

Let us review the rnountin~evidence which suggests that inhaled

insoluble alpha emitting particles may be the agent of atherosclerosis

and thus give rise to an incrcascd risk of death by early coronaries and

strokes. Atherosclerosis is reported to be present in every instance of

(39)
parti~l or complete srtcrial occlusion and every czsc of coronary thrombosis .

.
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Recently Benditt k,as shown
(40)

that the kI.:-=natl-,e.rosclcroticplaque is

a monoclinalproliferationof a mutated cell of the artery wall, and thus

an arterial tumor. EW,S(41-43) i]asohser’:cdanomalously high concen-

trations of al~ha acci’~itya: the czlcifizii~lzque sites. In additicm

.’. . (42-44)
and the coronary arteries, but rarely .inthe pulmonary’arteries .

This distribution suggests a respiratory origin for the mutagenic agent.

Attempts to ~eproduce arterial lesions in animals by chemical, mechanical

and nutritional means ha~’e not p:.educed plaques sinilar” to those of

(40)
atherosclerosis in man . However athet-osclerntjcplaques have been

. .

df.rectlyinduced in human arteries by intensive irradiation with Y-rays

_andradium(4’). There Is a high incidence of early coronaries among
.

cigarette smokers, with a mortality rate for males i?hosmoke two packs or

more daily that is 2 to 2.5 tines that of non-snokers but at a mean age

(461
of death sine 10 to 16 years e’arlier. -or all these reasons it is proposed

that inhaledinsolublealpha emittingsmoke particlesare very likelyto be .

the mutageaicagentwhich gives rise to atherosclerosisin cigarettesaokers.
. .

If this is the case, similarincreasedrisk of early coronariesare to be

expected for other groups of individuals who are occupationally or environ-
;

mentally e:.~osed ~o the inhalation of insoluble al;>ba

of respirable size. ,Attention should be addressed to

product aerosolswhich contain uranium oxide, thoriun

emitting particles

industrial and combustion

oxide and lead-2i0,

as well as to plutonium oxide from nuclear industry, nuclear accidents

and fallout from atmospheric nuclear rests.

The first and most obvious place to look for such effects iS among
.

past and present plutonium workers. Very significant increases ii the

incidence of early coronaries as well as lung caner.~sand cancers at other

sites is observed i:mo~~ cf~arette smokers(46) with i~s~luhle alpha emitt~n~
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particle burdens of

similar total alpha

f%, !,.

cm.lya few p~cc:uries of ‘210P0 Zn the lung
(14) =nd

(41-43)
activity per 100 grams of arterial wall tissue ●

.“
BV comparison, plutonium workers exk.ibitplutoniun organ burdens rangir:g

di6easc and canc2r araong

bearing on this question

(49,50)
cited is the’nedical experience of 26 plutonium workers at Los Alamos *

plutonium workers, the limited published info”rma.tion
\

is more disturbing than reassuring. Most often

usually accompanied by a statement to the effect that none of !-hemedical

fiadizgs f~= tf,i.~ ~ZGu~ C~fi k tittrLbuLedde{initeiy co incernaiiy depOSited

plutoni,lm. With equal justification one may state that most of the serious

medical findings in thi-sgroup can be attributed to plutonium. One meriberof
.

the original group died in the early 1950ts. Cause of death is not reported.

Another died of a coronary at zge 38. A third suffered a coronary occlusion

but recovered and was well compensated. A fourth developed a hamartmza of

the lung and his right lower lobe was surgically removed in May 1971. A “
,

fifth had a melanoma of the chest wall. A sixth had a partial gastrectomy

for a bleeding ulcer. One subject suffered loss of teeth, apparently due

to damage to the lamina dur~of the jaws which show the earliest effects
b’

in”beagles given ~’oxicdoses of plutonium. Another subject has gout. ~he

full medical history of this grcup, now mostly in their fifties, has not yet

completely unfolded. Only 12 of these 26 plutonium workers were exposed

to plutonium inhalation. Which of the observed effects were experlecced

by the inhalation exposure group? Regardless of the distribution, the

medical experience of this small group thus far provides no basis fcr
. ..

complacency about the health consequences of plutonium exposure.

Hanford employees and others whose autopsy tissue samples exhibited

plutonium levels in excess of 5 fCi/g died mzinly of coronary heart
.
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iiiseaceand ocher --d to a lesser extent of cancer~ardjo~~2~*~lAr effcL;ts a..

(47)
. .

and pulmonary enphysema . Based on evidence reviewed abo~e it appears

that athcr~scl~~osis is a c.?ncerof ~hc arzbry wall an? tliustyiat2ZYOZZ;S

heart diseaseani ottlerdiseasesof the cardiovascularan? renal system.

arc ex~cc~~itil:~.z:
.

cf ir.b.~ledplutonium a~.dof other insoluble alpha

emitticg particles. An adcqu~te assess~ent of the nagnftude of these risks
\

can only bc obtained hy a cozprehcnsive medical.follow-up of all past md
,

present plutoniwa workers. Until the age distribution of these effects
.

among plutoniua workers is fully assessed, any claim by the proponents

of nuclear energy that there is little risk associated ~’iththe I,IPLB

(maximum permissible lung burden), 16 nCi of

thereof,is totally unjustified, The growing.

little as a few picocuries of alpha activity

plutonium, or fractions

evidence suggests that as

in the lung, in ar:erial tissue,

5* Discussion:
.

The published evidence, reviewed above, clearly indicates

that a linear extrapolation to lover doses”and

tive for internal alpha einitters. The initial

actions with cell chromosomes are irreversible

●

.

dose rates is not conscrva-

effects of alpha inter- “

and thus will vary lipe~rly
.

with alpha dose rate. However the cumulative effec~s of internal alpha.

emitters gives rise to an increase in the populations of nutated cells

(cells with viable structural changes in their chromosomes) and in the

health consequences of such changes. Therefore the tumor incidence per

alpha disintegration must increase with decreasing dose rate. For this

reason a given cancer risk is equated with smaller cumulative alpha

doses and with much shallcr internal alpha emitter burdens as the period

of cx~osure increases.

“’--.4--.>
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By contrast, the cellular effects of X,-raysand y-rays are largely

.

tipacedsingle chror.osorbLrea.kswl~iclArepair tnc~selves readily. For

\
these reasons the relative biological effectiveness of alpha particles,

compared to ?i-ra~sand y-rays increases continuously with decreasing dose

rate. Thus alpha radiation acquires a greatly increased biological sig-

nificance relativeto soft radiation in th”eproduction of t~]morsZnd ether

health consequences of chromosomal structural changes.

There are several.other lines of evidence which reinforce the

possibilit~ that alpha interactions with cells play a unique role in husan

cancer production. The distribution of cancer sites in the brozchi, in

“thelymphatic system, in arterial tissue, in the liver and bone , ?11

involve sites at which insoluble alpha emitters are known to accumulate. -

Anoinalauslyhigh concentrations of alpha activity have been observed at

the bronchial cancer sites(51), at cancer sites adjoining lymph giaids

in other organs
(52,53)

in atherosclerosis plaques
(41-43)

, at.liver cancer
?

sites in thorotras~ patients
(54)

, at bone tumor sites in the radium dial

workers , etc. The difficulties of ~s~ducing lung cancer by extercal

radiation ks been pointed out by Warren and Gates
(35,36)

● The absence

of cancers in muscular tissue, except at sites of thorotrast icjection or

plutonium injection, also is relevant to this “issue. All of these obser-

vations reinforce the possibility that one or more of”the chromosomal
.

structural chances which charact~rize.a malignant cell must be brought

about by alpha interactions and not by low intensity X-rays or y-rays.

Tn this Conr.cction,the determination of the “nature of the structural



. fp ‘
“. differences betwki,ithe.

. . shed some li~ht on this. important questicn.

It dRo is observed that the rilativc significance of chemical agents,
“.

viruses and rzdi:.cion in the incLdc>ce of ?)ur.::-Icancer is noc kncwn.

.
Details of the nechanisns of cancer’induction by chenical a~ents and viruses .

also zre poorly unizrstooti. Aii.dthe ~ropased cheru~al carcinogens in.

cigarette smoke and in polluted urban enviromaents have not been demonstrated

to be carcinogenic at the low concentrations fn”vol~’ed.For all of these

. . reasons it is deemed likely that radiatjon,

nay be the principal agent of human cancer.

it is very disturbing to note that the U.S.

spending about one-half billion dollars per

completely-neglected che field of radiation

and alpha radiation in par~iculalt

In view of such a possi~ility,

National Cancer Institute, now

year on cancer research, has

Lnduced cancer research.

?ublished evidence(39-”) indicates that atherosclerosis is a tumor

of the artery wall and that tkLc alpha activity at the calcified plaqce.

site is likely to be the nutagenic agent. If so the major causes of death
.. .

in ths general population - coronary disezse, other cancers, and strokes -

may in large part be attributable to internal alpha emitters from natural

and pollutant sources. If ~o, fallout plutonium and alpha emitting .
*

contanb.aritsmst already be contributing to increased health ris!:sand ~ife.,

shortening ta the general public. Cigarette smoking causes increased risks

of early coronaries, lung cancer, cancers at other sites, and other health

effects, with about 15 years reduction in life expectancy for those who

. regularly smoke 2 packs of cigarettes per day or more (attributable to
.

lung burdens of only about five picocuri.esof 21*P0 in excess of that of

. . .
nonsmokers). Fallout levels from past atmospheric nuclear tests have givcc

rise to plutonium organ burdens of ‘0.5 pCi/kg of lung tissue and ‘0.7 pCi/l:g

(56)of liver tissue in thi general public . AILhOLI#I these levels are only
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may be cor
r
,,t:~ondinglygreater”becaase the total population is exposed, and

the inhalation e:<posuresbegfn at birth. ‘“.

If the health risks attributable to fallout pl~tcciti~
●

Of the riSkS Of heavy S~.Okifl~,t}leainhal?’tionexposure at

. fallout (the surface soil concentratfca of pluLGniun k-~lich

to the in~e~in soil standard adopted by the Coloradc Board
.

exceed 10 ~crcerl~

.
’20 tires

COrresponcts

of Health in

1973) would give rise to organ burdens more than twice that of heavy smokers,

.Exposing children to such levels would be tantamount to their smoking four

packs of cigarettes per day, beginning at birth. This est4rate a-~vr~s
., -*., >4 , s as

I believe to be the case, that the inhaled,
insoluble radioactive smoke

particles give rise to the serious hea2th effects of smoking.
.

For the estimation of organ b~lrdenswhich may result from the inhalation

of soil contaninancs, it is conm.onprzctice to atterpt to dete~.i~lethe

average surface soil concencrztic~s,
the applicable rcsuspc;lsionfactors,

. inhalation exposure ~=t~erns, particle size distributions, lung reientiorl,

clearance and translocation patterns and races, etc.
The large cmulztive

errors and unczrtaintizs in the prediction of the slticate organ burdens

from long-term.exposure to contaminated surface soils and urban dusts by
-%

such a long sequence of conplex processes serve to make this proceiurz ~n

almost useless exercise. There i~ a more direct apgroach which s~uld give

more reliable estinates. .(57)Lewis et ~A show chat the adult lung burden of

nitric acid-insol~ble particles increases almost linearly with age, with

about 1.5 grams per kilogram of lun~ tissue at age 60., It seems reaso~ablc
/

to assume that individuals chronically exposed to soil dust and urban dust

$will acquire just such burdens cf the ifisolubleconstituents in the re~..”

size fraction of dust particles (i.e., p~~~i~l~s less thaq ~j’~n d~a= ‘*
. .

#
It should be noted that I’u02p r

articles arc highly insoluble and fyia’h~

●

“/@
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of the airborne plutonium which has been resuspended from soil surfaces
.

, only a very small fraction of the bulk surface soil is made up of insoluble
.

paztic”lesC: re~~irz~le size. Fcr this reassa, ~UifGCe scils with’one .

picocurle ~f plutonium per gram (the Colorado interim soil standard)
.

should contain an estimated 10 to 100 pCi of plutonium per gram of insclluble.

SOL.1particles of respirable size. Such a soil level should lead to
..

plutonium lung burdens of 5 to 50 picocuries by age 20; or 15 to 150 pico-

ctiries by qje 60, ‘WiEiluorrespcmdingiy higher concencracions in the lynph

nodes, liver, and bone. Thus the Colorado interim soil standard is hardly

a safe or acceptable standard unless it can be shotinthat such LC-WIS of
.

plutoniun have no serious long term health effects.

. .
. . alpha emitting cigarette smoke particles with the same amount of alpha

.

(12,13)
activity in hot particles. The Los Alamos experiments make it

evident that most of the alpha dose
*

wasted in the excessive irradiation
*

the hot particle ~urface. Thus the

fro~i “hot” particles of PU02 is

of cells within the alpha L“dllge of -

lii~htumor risk for the hot 238Pu09

(~i)
&

particles can be variously attributed to (a) the mobility of the

smaller particles (b) the recoil ablation and/or dissolution rates which

increase with specific activity and with surface area of hot particles

,., ..
~<’ and “(c)the irradiation of larger numbers of cells with scattered protons

,,.
(an effect that maybe-significant for very hot particles).. .. .

..,,

. .

:, .,.-
.. .
:.”.
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uraniuincxldti,thorium oxide,and other alpha emitting particles of

moderate to low specific activity nay be expecced to give sise to a hi~her

prociucz riore t~:ars ~z~ <i~i>~~~:~t~o~ t~:2~ is ~~e ~z~c for pure ‘38iu~
2

239
and

\
Pllo2● Ho%”e.~eral~hough larger burdens of hot particles ~iil be

.
required for a given tumor risk, such risks can be expected to increase with

both alpha specific activity and with particle surface area, and the effects

shouicioccur eariier for a given burden of smaller particles of higher

specific activity.

The above considerations uakc it obvious that the present practice of
.

averaging the alpha dose over the whole lung or sone arbitrary fraction

thereof‘10-13) is c highly questionable and grossly misleading pr~cedure

:t best.

It also should be noted that anericium-241 is present in association “

with”plutonium contamination in the Rocky Flats area and in nuclear test

areas. In additio~, c~riua isotopes as well as ame~icium-241 will be

present in high concentration in the nuclear fuel mixture from fission and
.

breeder reactors ~hich use plutonium fuel. The chemicfil bc!,xxr~orof

<ner~.ciun and curiua in the environment will give rise to their substantial

uptake in the biosphere and the food chain. Thus the ingestion of americium

and curium, their uptake from the gastrointestinal tract, and their .

accumulation in the liver and skeletal tissue of mammals and man will give

rise to additional serious health risks. These cmzaminants will be relatively. ..

more serious than plutonium inhalation in some environments, particularly

in vecctated areas of moderate to high rainfall, where soil rcsuspensi.on

proccsse.snrc not effective,
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6. Recow.en?.?c 1!5.;: It is urged that the U.S. ~tiviro::nent~lPrOtec~iOq

Agency co~sider and act upon each of the following recon.nendationswhich

are called for (a) in order to provide an improved basis for the assessment

of health rislkszr.dstandards fcr plutcnium and other act::idzs and (b)
.

to provide a higher degree of protection from tke effects C: inte:nal ci~’nz
.,

caitcers for oc~upatior,d grou~s and the generzl pubi~c by aiopting r,ore

conservative interin standards for plutonim exposure.

(1) Inikiate a comprehensive interagency research program to assess

the health risks of inhaled alpha enitting particles, with special attention

to both “hot” ~~rt;pl~c =m~ incal,,hlo me-t<nlme -C In., --+:..:+..* . . - - .- - - ---- ---- - ___ -_ ~ -. - - - - -“ “ - *“ “ . . ..- -. - -4. -. - 1 -
‘ti-&-A*J YL4. yaLb&L.AG

(Some rertinent studies have been proposed to the EPA(52).)

(2) Conduct a comprehensive epidemiological health study of all past
.

and present plutonium workers, and of all

exposed to t“heinhalation of plutonium at

plutonium.

other groups ~’hichhave been

levels significantly above fallout

.

(3) Call upon the Sational Cancer Institute and the National Heart “

and Lung Institute to apply an appropriate fraction of their resources to
.

assess the role of inhaled alpha emittinS pzzticles on the incidence of
,

human cancer and heart disease.
i

(4) Adopt re~e conservative occupational star,dsrc?sfor ~lutoiliu~,

A reduction of present air concentration and lung burden standards by a

factor between 100 and 1000 appears to be in order. Better protection

should be provided for younger employees and groups exposed to possible

inhalation of finely divided and higher specific activity plutonium.

(5) }!aintainpublic exposure levels of plutonium.and other alpha
. .

emitters to the practical minimum. In UIyVieW this would limit public

exposure to airborne dusts not exceeding 0.5 picocurics of alpha acti.dity

(nhout me alph,?disintccration per minute) pcr gram of nitric acid in:~Olubl.c
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particulate af rcspir&251csize. This Ievcl KDC12 result i.1

. .

tion of adult organ burdens about.equal to that from fallout

-1.~L.c acclmula-

plutonium(”) .

Cn this ba:.isthe Calcr:?c inLcri..Istandard’r;.y
.

be at least 10 ti.acstoo

high.

(6)

releases

(7)

to their

●

Call for z ?uil disclosure of all past piutoniux spilis .anci acciticctai

.

and conduct appropriate surveys and clcz~up operations.\

Develop standards for americium and curiun, with particular Ztte:ltien

,

intestinal tract< “ -

(8j Give I=edlate atteriticnto current plans of the U.S. Department

of Defense and the U.S. Atomic Energy Co~mission to resettle IZnewetak

Atoll. The high ievelsof plutonicaand americiumon these islandsand
. .

in the la~oonsedinentsare likely to give rise to tragichealth effects.

.

.

.

F
.b.

a

>

.
●

..
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the possible exception of’:2,mttl these cormnts are generic

in nature. For a draft statement of this physical extent, detailed.
.

comment Yioulclbe neariy prchibikd by personal limitations of time

and reso[:rces. T!jisdilc::.mis not encountered hsrc since generic

- commnt sews indicr,ted. T;-eatmentof acn~ cat?be sensibly c!afer:-cd
#

when the patient shows systemic failure.
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in Secticm 4.G.5 “?article Lung lhse !iffec.ts”of I!ASH-1535. I quote the

first sentence,frcm that section:

This cited basis, and hence the derived 2stimtes, are indefensible.

that the exposure by particulate of plutoni’unis uniform. The c&p

c 1C8 alveoli. Each a\~ecIIusrespiratory tissue of the lung is made up O-I

is 2 compleY.lyorganized unit of tissue. If an insoluble alpha-witting

exposed. A crudc meas~lre of the r~on~nifor~~ityof this exposure IS that
.

at most abOUt one-millionth of the ~UKJ1S alveoli are affectsd by a si!l~~e
> .,

particulate. .,

The significance of the.preceding is that in the actual lung

exposure by an alpha-
. . .

w.littingpz~rticulatc, t-hecnwgy C: the ~onlzlng

radiation is d2p3sitcJ In a very Iinitecl.JOlllifi9of tisscc, al;d I+ISnCetil?!t
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j~rgcr tt)an th~ d~j~ ~sscciatd ~~i:llzn

radiation energy over the entire lung..“ .

physical quantity ”genwally Suggcsts”a qualitative difference. SuppOSe, .
.

for example, that the problem wre to estir2te the effects of snnll
.

.
projectiles on hufianorganisms. Suppose that the prajccti 12s wei~h 1/2 .

ounce and ha~fea velccity of 1000 ft/sec. kte that the effect of Ike
.

projectile depsnck 0,3Cileenergy, and note that a 6 ton vehicle moving at

1 mile per hour,has sinil.arenergy. There.is experience wi:h huma{isstpppi~g “

slo;lmoving Y2il_iClesby exerting strenuous counterforces. Using this

experience the effect of the projectiles on hmans is inferred to be

oxidation of-the biological fuel n.zessary to do the ~~orkof stopping the

vehicle. But this reasoning is manifest no~scnse, Even though the cf~ergies

in;’ulvedare si:;liliir,a fast ~ovit~grifle bullet is quite different ‘F).c;i]

a truck I’/eig!]ir-,ga miilif2ntires more and moving at a one-tho’usdndth the .

velocity. The former dissipates its energy in the local disl”uption of

tissue, the latter lezds to the or(!eredand non injurious oxidation of
.

biological fuel. The cnd results becc:levery different as the physical
f *.

characteristics of the situation ch~nge, and a ne’;i biological pheno:~snon

intercedes. Obviously the way to estimte t}!eeffects of rifle b~llets is

either fran past

to calcLllatethe

rifle bLl~lc?tand

experience th~t is explicitly applicable, or alternati~’el~”,

effects considering the physics? characteristics of the

knowlccigeof the biological and physical characteristics



;i.,
%%?:,. the real situationin which a

. 4,0t~.~ficti~nal situation in
;. ..
,,,

n-rticle is iver2g2d over 108

,Vughly a f~ctor Gf a million.

Living tissue shoiwsextensive intre.-cellular awl inter-cellular

organization. .Se!:2r21regimes of biological respGnse v:ou?d be expected

as physical charact~,istics of exposure are varied. Car;irtoger-iicresponse. .

experience. From the p!~ysicalcharacteristics of plutonium aerosols, frox,. .

on>.class of particles exist which subject lung tissue to an exposure. .
,, associated with a different carcinogenic response regina. This is bec~use

other biological phenomenon has intervened. .

For hot parti c1e exposure that phenwmcn is mitotic death of

fact, the basis for treating rmligriant tissue v;itfiionizing radiation, and

is the cause of ~ost acute sycptoms consequent to radiation exposure.

Even though tlm intercession of extensive rr]itoticdeat?lof cells must

irmvitably pldce certain particulate exposures in a diff~rcnt response



..injury process.

To ccnfirm this argum:nt, there is z respectable literature in

!!hichcarcinogenesis is descriLed zs occurrir,;~fter doses olfradiztion
.

that are sufficiently local zs to not be organism lethal , and that are
.

sufficiently higi~for ~he tracticn of r,]itot.icqlly ccnpstent cells to be
. .

greatly reduced, i.e., to l% or 12ss. Unfortunately, in at least some of

. these expwi~ents, carcifiogenesis is invei-selyrelated to tk fraction of

There”are several points to be mada !]ere. Loss of mitotic
.“.. . .

competence and carcincgsnesis are ti;!oindices of radiaticn effect in tissue.

Thay cannot he id~!JSrldf?l)t> and their relationship can tell us sciiieti~ivg
.

about some rac!iittioncarcinogenssis..’

carcinogenic fesponse.’ Horcovcr, it is a major anomaly that an increased

ciircfncl~enic response is observed in dose lY2Cjii0SSassociated with greatly

reduced mitotic competence. It isdifficult to reconcile this result witil

any si~lglc-cell,clircct-effect origin for radiation inducml cancer.

Ilitoticcwp~tcnzc of a cell population dccreasw exponentially



characteristics of tha most carcinogenicly efficient exposures. .

.

The follcwing excerpt taken frm the WI!? report (p.
g~) St{l,.#l.A-.naj.iz-rs
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modes of carcir,ogenesis is

made of a p2til’;.2yn2dizted
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of lung cancer was observed after exposure to plutonium aerosols. Ttiese

The fcllcii:~g is a review of the official guid~r?ccfor es
.

the carcinogenic effects frofilexposure to radioactive particulate.

I. ““(21O) “T1le[~CRPhasarbitrerily used 10lofths

volume of the organ as the sicjnific?ntvolme for
irradiation of the gonads. There are sow cases in
v;hich choice of a signi-:icdntYOl[iG?2 or area is

virtualh’ manifvless. For ezz: le. if a sing?c

.

.

.: .-.

.. 1

IW??,lkport :39 “ .

Basic F&diation Pi”otection Ci”iteria
January 15, 1971.
(emphasis acld2d)

.

.

>
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and hk!asLlrefi@ntset forth in I, and tFiC rcCCi::fi;endationS of “theInternatioc21..

,. ,.
: .’----:,..;*.$..

.
. . -~-,.

. .

‘,.
.“. .

.
,.-..i~.
+ ;

,.17....

.....

,.. :. .

,..

Comission on Radiological ”Protection set forth in 111, are explicit jn
.

o:fcring ficoguid~fice. .

~1 is a discussion of the hot parti
.

cle priblcn”te!;cn frc:fitfl~
,.

report cf an lCRP Task Gruup. It is r,qt.intendedto give dispositive .

official guidance. The discussion is useful cmaentary, but inc~nclu:ivc. .

The very conditional statement nade in the first and seco~d sentence Gf 11

(41) is not generally convincing.

clescrikd

fol 1owing

k to’the

.. . . ..mF-...-l 1- >.,.I!lthtLsufu w ~fieprwiousiy cited msthod of risk estirwtion

in the first sentence of 4.G.5, that section continues with the

supportive references:
.

.

.C . . .

Ilrst, consensus In error nay pro’~ic!eamiable atjrement amongst

.
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senseless exercise. I!otealso that thlresults’ are exhibited on= log-leg

graph which vjrtually Gbscures all differential ”detail. l!ostimporiznt3

recognize tile nattire of the expei-irw~t,i.e., t,l,elung burdens wre l~lrge,.,

the resu?ts were saturated, and the nurbw of aninals was sml?. 7’lIe

crude r~lat.ionshipobserved between initial lung burden and time to death

with lung cancer does not necess~rily imply th~t a thresho?d bur<ctlexists

for beagles: Quite to the cGntr2ry, the range of exposures above the

is that the observed time to death is more Ii!:elyrelated to the burden,

through a population depletion effect, rc~.thw than thrwgh a burden

dependent latent period. In the former interpretation appreciable ca.:~cer
&

~:pu~d1~~~llti~ip~~~dCt Ic::CrbLl}”d~llS.‘(his is again ccnsiste]?t k:ith

extensive observations of radioisotope-induced bone tumors in mice, which

“latent period is’constant and tha: thLe“suppor~ tileinterpretation that

apparent relationship betmen increasing dose P!KI decreasing time t.c

death with tumor is due to the effects of dose-level on survival ~iid on
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character Of these aerosols is such that on inh~lationby humans they arc

and because of thsir insoluble character, particles may experience low
.

~.nsi(!~nc~tir,~sin tissue. fr~ct.ion of th’eaerosol isAn appreciable.mss .

usu~lly associated with particles suff;cicntly large that small @t

jjhysiologicaily signlfic?nt L’01G;5S0: tiSSUe will be Exposed to tnter’lse

(i.e., organik lethal or greater) radiation doses withina meaningful...
phys~clor]ical time. Studies Of the effects of intcIiSe local radiation to

skin and kidcsy tissue indicate that despite the near mitctic st~rilization

of the involved tissue, an enhanced carcinogenic response my occur, in the

than if the sams type of radiation t~ere to dissipate its energy over a

then present standards can be in error by orders of ~lagnitude.

Hotice that the mphasis here is on the ancmlous hanrd .

associatedwith a single particle;.atidtlmt if any threshold is relevant,
b, . .
..

ii.is not a disc i.iirsslioldsij;celcc~l ex?osurcs?re large, but rather a

possible volwlletric threshold that must Iw’exceaded by the physic~t extent

of tlm exposure. Plutoniumj as-an insoluble aerosol-forming, Iong-li*;cd

alpha-einittcr, constitutes a very special case of the IOY exposure problei~.

/-7,
/
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“Plutonium and Public Health,” in “

Electric Pow2r CGn5uni)tion?nd
.

HU:w~:l!!~lfiii~, AAf.S COxi{littee.-——–——-——.
on En$4iror:2ntalAiteratioris,

}.ugust 11, 197? (non-copyrighted).
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On IVIay11, 1!)69a major fire occurred at”.t’ncIai’ge Roc!:y l~iats

. .

0: the AEC, anclin a press release oI’Febrv?.ry ,24,.19’70by the Coloi-atio



LLGclf.
●. .

In A~i-il 1970 a representative “ofthe A-ECIS Division of 13i~iagy and “

.
~;’Icclicineand myself ~verc inviteclto present our views at the University of

.

Colorado.
.

“Plutonium and Public IIealih” derives from the preceding his-”

. .

:ory and should be so interpreted. The presentationvm~ to a.lay audience ...
. . ...

. and was made lviththat ei.:pecta.tion.Adequate rcfcrencin~ vJas added to

.

.

. .
it is also of suffic~snt rnax-~inal vahie.t!mt it can be

...

my Cliscretion. ”
. .

..

.-

.

-,, ,.:”:.. . . . I’\!:f.ilf)’.i.,.;:~.,. ~ ..:; i:; l;,;i,:,;,--------_ ...-..:---—.L &:--- ._. “[’’if;f:,l Y,:j)(. ]!)~] -. [i:~;{!.i!~.’.. ~)l. f”,,)..., i!l-,,.(,);.,~...--—-..- .— ___ _____ -. _ __ _____ . . . . . . . . ,C-------- 2-.. —..-.-. . -_. _.— _—. _
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I have ha(lno regrets”. . “
..

.. * D. P.” G. “ .

.

. . .
.*

. .
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Atomic Ensr~y Commission- Plutonium has sever~l isotopes, t!le most

. .

\ \
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II:‘.ely the body ms.ir.fah~s l.,efF~ctI;r~‘~arrier~.~:lirl~tthe C1ltl’Ya re~?.tiv~AJ . .

of plutonium intothe blood system. Also-.baca~~seof the short r2n~e o:
.-

the emitkcclheliuranuclei, the racli~-tionfrom plutonium deposi~eclon the
. ..

surf~~ceo: human s~~indoes not v.suallyrcac’nany relevant tiss~le.“Unfor-. .,.

rmy be deposited ~-tdiffererit sites in the respiratory tree (Health PhY.sicsl “ ,-— —
. .

1966). J<ar~er a.erokol s“izcs are

,

usually rirnovecl by turbulence in the nose,
. .. . .

p::t. ticlc~ clepositecl in tile bro~’.cllial tree are cleared up’.v:irc! in kours by the .

/,
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~e~oSOIS of a size that are preferentially dcpcsiicd in cl.eep .L1ng tissue.\. .
,! .“. .

,, Plutonium clioxi$e, v:hich is a principzl of fcn:ler, is insoluble and may be

;.....’
,.+. immobilized in t’he lung for hund~eds of days befo;w being clearecl to the
.4,,,.’ . .
..’”. . .. ...>

‘“f. . throot or to the Iyk,ph nodes aror(ncl the lung: (I Ic3.ltll Pil-)’sits. 19 E6).
.,,. ,,.... .,

:. ‘. ‘.. ,’,
.-

.“.,’,,,,.,~,’r:.,.
:,~i ,, : ,: An a“erosol is cu.mprisecl of particles of many different sizes, and,...,:,’.6,;.,-. ,. ......;..,..,
.. “.:,. ~ :
~, ,,-‘+. their radioactivity may clifferb~i factors of tllol.lsc.ncls or even rnorc. I \’:ill “4 ,,.!,,;.....,.,hb;~~.(.‘“

. . .
,,,a ●,,4m,-
,;:’y .
,.i,,-:,...;- sinlplify ’tt-le argurrlent ancl say {Ii-at tilcre is <acl. ?-ss of tile.se p?. rticle.s. tile
,...=y
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~,”.!i’,’c [I”orll Clcad CC?]5,
l]cr. cc a c~c[j~~~~:c~~~~~ P:; t):i]:’:Lic;l ll’L1si l)C lCSS

..

‘1’his is bclieve~.bie,anClmust he true an OCCaSiOil.T’he~:L1.~ino~cniC.
.

factsare, tho~lg.h;tha~intense ,loc2Ll closes of raclintio:l are extremely .
.

\
.~ i}~~ c~lcrgy v;el d ~vera~ccl .

effective carcinogens, much more so t’nai? l.L

over a larger tissue mass (Gecsamat~, D.P. ,
Furlt!~errnore, thislS!58b). .

. . .

cai~ take place at .hig’n doses of radiation where only one cell ir~ ten thousand
.

has retained its cap~city to divide. The cancer susccpkibili~y of lung tis -

~u~ been demonstrated in many species; one can say into radiation has

general tlmt the lung is more s-usccptilole to inb.omogeneotls cxpcsllres from

.; \
,.. ,

... hot particle in the lung, tt;epossibility of one cancer from 10, 000 c!isrup-

4,
.,

tive particles isrealktic. ” T{~isis disturbingbecause an appreciable
. .

,.,
.

.-
. portion of the ?gial radioactik-ity in a plutoniun~

aercsol is usml!y in the
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al] !.urnzn exposures Y:illin~’olvehot-particles Qciing inclepenclcl?&ly,and if
,, .

,,,’.,..,
there is a risk from these particles,,’. .

it will be adc!itive throughout the popu-
. . . . .

,“,~.
. l:itic>n; --there \T/~ll be no question of a thrCskLO~C\ burden; and tkre will be;:

. ,...,,~.l .

a possibility ti]ata man v]ithan l~nde~ectablc burden “ofa fevJ particles v.’l~l
.

. . . ..

cles eacit. ,

19CU). Three out of fo:tr of i!icse .e~.posurcs derived from inhalation. To
.“
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~f llirgh spsci~ic artivity in hi= lun~s. “ At ths same hearing, ,-i~~ response
.,

. .
to the committ{~e’s’inq~iiryabout prioritiesinbasic research Gn tilebi”olo-

:

..” 0.
~~cal effectsof”racliation, Dr.

.
1.1.IZiscnbud, then Directo]: of the Ncvj Yorl:

.

City .Environtnental Protection Adrninisiration, in part replied, “X’orsome

. .
reason or other the particle prc!)lem ha~ not come upon us itl quite A ‘!ittle -

\’.”ilile, but it prcbably v;ill one of these days. IVe are not much furtjler

.
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“’l-h:- doseLL.i e (0:1 a :0... basis), and al~)lm-. Lr:.aC]iaii Oa iS more cai-cino- ..

~.enic than bet? -irradiation. The c~.oses required for a su!>stalltial tumor

inciclence, are very hi~i~, hov; ever, if meastirecl in proximity to the par-”

~i~lc; ~-nd, ~:gaill, there “w-e no clata to establish the lo;v-inciclence encl of

t!le10’:?incidence region. 11 I agree al~d I SUgqCSt

cx[rem. c caution. .
. .

.
,.

There is anot!lcr h2zarclcJus as pect of !hs particulate problelm in
.

\.
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qucstionaire Ivas administered” to 38 selcctcd $RIJ employees (Kqtbren,. .

.

R. L. , privateco.rnmu:licatio:~).All ~vere pcrsous ~vhowere ~~cllacquainted
. .

.
Ivith the hazards of plutoni:ln~.The group cansisk~d of 16 lIaz:lrdsControl

perscjnnel,primarily healt!lphysicistsand senior radiation mo:]itors. The
.

.“

remainder were profess ional prrsonnel from 13iomedical Dif’ision, Chentis -

tration” Dr. I.{artell found east r~f the Rocky Flast Dow Chemical facility

(~ ’!artc]l, IC.A. , 1970), ---and bear in mincl tl:e.t.a f~ctor of ten is a small
-...

~ .

cljficrencerclaiive ttitllalar.q.c’uncerta.i]ltiesassociated lvitl~the hazards. .. ..\

,
, !,_.
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l[icxcc SS 01 100 tbn S per year by 2090. Pluionium ccultarnin:itio:lis no:.an ●

accaclemicqunstioll.Unless fusionreac{or feasibility is dcp.lc:~st:aicd in

l}iC nea”r futLlre, the commitment ~r~ill be m~.de to licjuic] nletal fast breeder

tive, tileclecisj.on for liquid m.ctal fast breeders should be anticii>alcd 2[]cI -

plutonium sl~ould be considered as a major pollutant of relnlarl.::lblc toxicity

a:ld pcr~istcnce. Consicleri:lg t!le enormous eCOilOnli~ inertia in(’olveci in
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L(X+S (Mr. A. F’utral) 4 March 1975
... >,.,C:,.:#my,-.

MEMORANDLW FOR RECCPO

., SUBJEC’i’: Interagency Policy >kec~~g - En~we~ak cle~nup - D~;A- 25 FeDru~rY ’975......

1. The meeting was held at D?JAHeadquarters on 25 February 1975 at i400 ior
the purpose of discussing with interagency representatives policy determina-
tions required in order to establish the future course of the project.

2. A list of attendees is attached, Enclosure 1.

3. The need for this meeting arose largely as a result of demanding comwnts
of Mr. Ted Mitchell, Counsel for the People of Enewetak, on the DEIS published
in SepterLber197&. Demands by $li.~chellin the nar.eof the People of Enewt-ta~
was for total cltian’~p,disposal of the radiol~qical contaminated r~terial
away from the atoll, and restoration insofar as practicable to their original
state. Additionally, comments received from TTPI Environmental Protection
Board and ERDA (vice AEC) indicated a strong preference for ocean dumping
which had been abandoned in favor of crater entombment as means of disposal
because of potential legal problems and time delay before the DEIS could be
published.

+. GC:K..:1 ~:~!.’:.~~:;’?””:’3El?-:V(:’:!:g‘.~jL~?L st~~ev.rnt vhich er.;hnsizcd h:.s
belief tlici~a COaSSLISUS existed among all the primary agencies ait~r the
adoption ~f the radiological cleanup standards provided by AEC upon ptib~ication
Of L!ICD~~S. iiestated Chat”since receipt of comments on the I?EIS sev=ral
statements made by representatives of some of the principal agencies concerned
would impose drastically xore stringent standards for the cleanup as well as
require ocean dumping. This caused him concern that there had been a dissolution
of the important eie:zznts of ths cieanup pian. He reviewed tile cost increastis

and time delays which could occur if the more stringent cleanup standarus and

disposal of contaminated material by ocean dumping were adopted. The projected
increases and the reaction received during the 1975 MILCON hearings force hin
to consider whether to Dublish the final EIS rejectin~ the increased standards

or report to DOD ~h~i the projecc aust now be viewed as technically, ecolc~~call:;,
and economically infeasible. He pointed out he must make an early decision
to be ready to testify before Congress (some hearings to start o/a 12 March)

,,
and that he needed the advice of the agency representatives present to assist
in reaching his decision. i[e wanted to know if we should go ahead and publish

the EIS as planned and if so , would litigation result and if it did would we

.’ win or should he recommend that the project be considered infeasible.

5. Since Mitchell proposed that cleanup be accomplished by the most costly
means expressed as Case V in the DEIS, the cost of which is on the order or
$19GM - $300M, General Johnson suggested that he may be faced with the
unpalatable decision to adopt an alternative such as moving the Dri Enewetak
only to the southerr. islands.



.,., ,.

,, ..”,

...’!.+

‘., ..
..:;
.,
,,.
,, ?.,
.’...,

,., ,.
...... \ .,
J .. .’
,..

. .. ., t

.,.

...

. . .
....

LGLS
SUBJECT: Interageiicy Policy Neeting - Enewetak Cleanup - DXA- 25 Febru&ry 1915

7. General Johnson next z.sked“Isn’t radioactive material leaking out C! t!~e
cr~~cr now?” It appeareu l:~:t~’~.~r.:cnerezij-zedtl-lztit was, General GE .’:c.;
responded “that the ent~.-’~:-t:-.tIi the Lzzardous material ‘,:ouldbetter ax

existing situatiun,’’antit[i:,Kiies~w the real sensitivity of the ~cthod will
surface at some period dcwnstrean, a psssi’bility X2 shouldn’ L i.qaOrC. }i~ ~aid

L’OUld be more of a specific design pro”ulem for the entoL~nent than an~t”fiin<
else.

9. General Johnson then discussed the increases in both time and cost ~n the
project if we went to ocean dw~ping and expressed his desire to lean OL?the

side of practicality to acco~plish the project at an earlv date.

7.
.--,, .

.. -
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LGLS
SUBJECT: Intera~,encyPolicy Meeting - Enewetak Cleanup - DXA - 25 February 1975

~[,, W. ilrown, GOI, stated that DOI would look at these coz-nents and that

he had discussed cne~ with l-!r.Cilcore, iiolti:es6 Ear-<er, their A-E. Ho”~eser,

they would noc necessarily hire th~ particular cor.sultants recomne.nded by
K-. Mitchell.

16. i.ir. Zru.,ln,Dill,said he had lei~ the last Lwo p.eetin,zswith a fceiing
tilatdisposal of the FAD ma~er~al bv cracerir.gwas not c via”blesoluzicn and
‘wasdeligh~sd with w;:a~ he “i:aci heard todzy znd zdded DOI wanted to :~oahead
with the project as ra~id as feasible accordins to current plans. He ~hen

discussed Ddifs intenrion to retain a “hold h=rcdess” clzuse in the apprcpriatic~.s

bill. He thoufiiltthis would hh~~e t:heeffzct, if passed into law, zhe scrsa~

voice of the ConSres:; serving notice that ‘“~eare doin~ this much and ti)d~’s it.”’

17. General ~o’nnson then stated that if we are going with our request zo
Congress this ;;ear, i: :lppesrs that we must go with what we now have znn pr~vi.!c

any nore Jerzilsd information they may desire.

3
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LGLS
sUBJECT: Interagency Policy Meeting - Enewetak Cleanup - DXA - 25 February 1975

20. General J~h[is~.~ reninded everyone that this was a project of t!le ~.~.

Government Li.:’lr.’:j.,fiS~L’i liti.2s assi;?ed sel”eral agencies .nd ~.?~:edZ1’.:’-C
there be no effort to make a clean separation between DXA and E?dA on tile
cleanup but reco~nized both have closely interrelated responsibilities.
General Graves at this point seated he was in complete agreement with this.

23. General Johnson stated on the basis of the discussions at this meecig,
DNA would press ahead with the f%nal EIS, seeking all the kAelp we can Get irm
ERDA. AISO, he will go to Honolulu and discuss our position with ;lr. ?XEChall
and seek an accorsodation ~’ith him. He invited representatives of the 301,
ERDA, and EPA to accompanv hin on his trip which would be during the wee<

of 17 March. He requested that Mr. Drake accompany hitn.

.4



.’ (?‘.af



,., .
r. . c“’;
,,, ,.

. .

ENEh’ETAK PROJECT POLICY ?JEETIXG
Feb. 25, 2:@~ p~f

EPA

cl”.W. A. !~ills,Office lladi.It.i(’r,Pro.grw!s

ERI.)A

MG Ernest A, ~raves, USA
Cr. Hillim Forster

Mr. Joseph Maher, Staff Asst to Dr. Livernan

Mr.
Mr.
CDR
Dr.
DOI

Mr.

Joe Deal, DOS
Tommy !~cCral+,DOS
Km, Vi’olli,D!.lA
IlaroldBusey, Repr ERDA (oceano~rapbte;-jRadio-Chmist Type] - Shouid be

listed aft;r h!r.Deai

Harry Brokm, Staff Asst. for Program Div. & Budget

COL A. M. Snith, USA


