
;t, 

Department of Energy 
Washington, D.C. 20545 

Enewetak Advisory Group Member 

JUL 11 1978 

In accordance with the requests for information made during the meetings 
of June 7 and 8, 1978, at LLL, I am enclosing for your use the following 
items: 

A. Package of eleven schedule 189's which identify DOE work in the 
Marshall Islands. 

B. Letter of December 9, 1974, from Dr. J. Liverman to W. Johnson, DNA, 
concerning the Draft Environmental Impact Statement on the Enevetak 
cleanup operation. 

C. Memorandum of February 28, 1975, from T. Mccraw to Dr. M. Biles (OES) 
concerning the inte.rpretation of ocean dumping regulations. 

. . 
D. Memorandum for Record of February 25, 1974, from A. Futral (DNA) on the 

interagency meeting of February 24, 1974, discussing disposal methods for 
the Enewetak cleanup operation. 

E. ·summary of Bikini Whole Body Counting Results for 1977 and 1978. This 
is the raw data prepared by BNL. 

Enclosures: 
As stated 

• ! • .. 

T. F. McCraw, Acting Chief 
Surveillance Projects Branch 
Division of Operational and 

Envirorunental Safety 

BEST COPY AVAilABLE 

. . 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 

\·!arrcn D. Jolmson 
Licelc:nc.nt General, USAF 
Di.n:ctor 

-~. ~ 

Def l 11~,e t:ucl c:1r Agency 
\lashin~ton, D. C. 20305 

Dear General Johnson: 

WASHINGTON, 0.C. Z0545 

DEC 9 

This is in re.sponce to your letter of SE>pte1nber 3, 1974, transmitt:f.ug to 
the U. S. Atoi;.ic L:i.er;;y Co!r.:nicsion (AEC) the Dra[t Environmental Impact 
Stntcn;ent (DEIS) pr0pared under supervision of the Defense Nuclear Agency 
(D;~A) for the proposed clea1rnp, rehabilitation, and resettlement of 
Enewc::tak Atoll. 

'We have revicwed the Stateri:ent and are providing the following cow.men ts, 
and the en:::losure of supportint; c.:in:ments for y9ur consideration in preparing 
the final Statc~ent [or this proposed action: 

In general, the DEIS re.flccts'a careful and thorough study of the 
possihl~ cleanup of Inc~etzk Atoll and the future return of the people. 
We agree th~t the Case 3 approach, as presented in the DEIS, should be 
tl~ preferred option for the cleanup project. Thia approach is based 
on successiul past experience, appears to be feasible, and ensures 
the health and safety of thc people insofar as~racticable. Further, 
the quantity of l'laterial requiring disposal is t!lOre manageable than 
in Cases 4 and 5, and the residual levels of contamination would not 
:cppcar to be hazardous judging from present knowledge of contaminated 
level& in soils. 

The presentation of the AEC radiation exposure criteria is satisfactory; 
however, the !:l!r::i "stand:irds," as used throui;hout the DEIS is inaccurate 
to describe the AEC crit.:>ria and should be' replaced by the word 
"~uidclir.cs." i·:hile these radiologic.:il criteria are based upon current 
national and intl!r.natio<1a1 standards (se·e AEC Task Group Report, Volur.te II, 
/'.ppendix t) m~ view them only as r,uides for the Enewetak cleanup project. 
The /,EC Ta~k Group report ch~arly indicates that ad hoc guidelines, 
derived fro'.:1 thl! l!Xistin~. iec.oenized stand~rds,wcre rcquire<l and formu­
lnt0d for tl1~ r~rticular conJitions cxistini; at Enewetak Atoll and because 
future hur. .. :m hnbi.tatfcn was planned for there. We further note that the 
plutcmium guiJ0line nu:nbers, while having no p:trticular scientific basis 
for establL;liin~ a st.:mcl.:lrd, appear to be reasonable for the particular 
con<ll::ions .:::xi.sting at Er.c•.·ctak J\toll. 
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Do:;c e:-;timatcs for use in the Section 5 matrix presentation (Volume I) 
.shoulcl be those ~roviclf'd in the AEC Task Group report, not the estimates 
i;1 i:v-140 or estimate:; derived from equations presented in NV-140. The 
'L..l'.';~ Croup report prc~ents estimates of maximum annual exposures for 
individuals considering the most sensitive met!lbers of the population, and 
csti:~atcs of JO-year exposures for population groups living in various 
parts of the Atoll. The lN-140 survey report does not contain all of 
t!iesP. estimates. It j s rec0tT'.mc.ndcd that Tables 5-11, 5-12, and 5-13 be 
dt:Je:tcd, that Sections 5.6.1.l, 5.6.1.2 and 5.6.l.3 and Tables 5-8, 
5-';l and 5-10 be revi:;e:cl usir..~ infornation f"rom the Task Group report 
(!\pp.:ndix IV, Section n, Volume II). It is also recommended.that doses 
for bone 1~3rrow, not bone, be useJ in all tables presenting maximum 
annual marrow criteria, and thnt AEC estimates of 30 year and maximum 
<1m~u::...l doses for Delle, the isLrnd having the highest predicted doses, 
be use<l for Case 1 wh,:rcver this uµpears instead of exposure estimates 
for an averRge individual for tlu! entire Atoll. Estimates of exposures 
avC'r.::[;cd over the entire .\toll arE! not meaningful and should be deleted. 
Furt11~r detailed discussions on these points are presented in the enclosure. 

1-!iLh regard to se·ction 5.3.1 on biological rist, the BEIR report estimates 
renr~scnt upper limits of risk. The risk at low dose rates may be zero. 
U;ee p:!r-ograph IV, pa~e 88, of the BEIR report.) It is recommended that 
es:-i.rr:> tl'.::s of risk in T.:ible 5-14 be presented as upper limits and a 
fo(;r:note added indicating that at low dose rates the risk may be zero. 
Th. risk estimates should be recalculated to account for revisions needed 
fc estimates presented in Table 5-8 in calculation of ':30-year dose. 
Fu:Lher, based upon the suggested revisions for the 30-year and maximum 
anm1al duse estimates, a revision of Table 5-16 is in order to reflect 
th;.;sc changes. 

Th.; un;urr.ents· prescr,ted in the statement opposing ocean dumping of 
contar.:in.:it.:d wastes are in our opinion weak and unconvincing. The 
''Jifficulty of obtainin~ a permit and certainty of international com­
plic.:tLions," whether lrue or not, arc insufficient'grounds for rejecting 
Ol'.l .m c'.rn.1ping ~s .'.l \'iable waste disposal option.. We note that the 
lnternntional Ato~ic En~rgy Agency (IAEA) Board·~f Governors' document, 
GOV /l (18S, of Ausust 7, 19711, discusses in draft form the provisional 
6.:.•f i 11 i !::!.011c and rect~:'.'!"end~tions concerning r:i<lio:ictivc \;.'.lStt'S occ~m 
du.-Piti:> .. Tilis doctt".~,·nt is in rcl;ltionf;hip tc the rcsponsi~Jilities 
1:~1~tn1SLr:d to L\E.\ un:ic"!." tllc Com•ention on ti·.~· Pre ... ·ention of }1.:lrinc 
Pol lut i.or1 by Dumping of 1hste and Other }bttcr. For Case 3 in the 
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DEIS, even if one assumed that 79,000 cubfc yards of Atoll soil 
cunt.:ilning an uv~rnge of 1 nCi/cm of Pu239 uere dumped into the ocean, 
it vould represent unly about 75 Ci for this one time action. This is 
far below the 1:prer disposal limit of 1010 Ci/year for alpha wastes 
(b.'.l:>d on Pu239 ) in GOV /1688. 

Without neccssaril)' advoc.:.:iting ocean dumping, we note that it is 
considered by some to be the best solution to this problem and one of 
the least costly. Ir.deed, the ocean water already has a certain access 
to the plutonium in Euewetak Atoll and disposal in the deep ocean would 
only· represent removal of the plutonium to a safer marine location which, 
because of its re~otcness, would minimize the chance of human exposure. 
We therefore recoo~end that the pertinent sections on the DEIS be 
rewritten to leave the ocean dumping option open. Furthermore, we believe 
that return of this debris to the United States for burial would be 
un~cceptable and that burial on an island in a concrete-capped crater 
would require perioulc followup that for practical purposes would last 
forever. Specific coI!II!lents related to ocean dumping and encryptment 
are included in the enclosed Staff Comments. 

In the discussion of the "Impact of Blasting During Cleanup" (Section 8.16) 
it is not clear whether these blasting operations will open new channels 
that uould pass completely through the reef from lagoon to ocean. If 
this is in fact planned, we would object in principle and would need to 
see much more information on the expected imp~ct of new openings in the 
reef on the ecology of the Atoll • 

As a ~atter of policy beyond the scope of this Statement, we recommend that 
the last sentence (lines 18-20) on page 5-35 of the fourth recommended 
study be deleted, si~ce it is not germane for any environmental statement 
to address detailed responsibilities of other agencies which have not 
been forr.ially agreed upon. 

.. 
There appears to be soree misunderstRnding regarding Storage on Runit 
(Sections 5.5.2.S, page 5-48). As pcesentcd in the DEIS, it is indicated 
that as an intermediate step, contaminated soil will be stored on Runit 
pending a $tudy and recommendation by AEC as to its ultimate disposal. 
AEC is not corr.mitterl to provide any additional recommendation on the 
ultimate disposal of the contaminated ~oil. The dispos~l of debris is 
a DNA responsibility. The only open question is whether or not it may 
be f~asiblc to reduce to some degree the amount of contaminated material 
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to be disposcti by rc~oving some of the plutonium from the soil. Whether 
!:uc.h rrduction ir· cc•.:nu:nic.'.l] ly soun<l would <l~pend on the final disposal 
1:.:.:t:hoc: :1;1,j its .-1s~uci:J,t::d cn~;t. ~:lLauld deep ocean burial be the chosen 
1:,0thoc.l, t:he re:!':-lov:"1 of pl.utoniur:i. f.corn the ~ell would not be a cost 
r.;ffc·cti.vc action. In rf?cognition of the above points, D:~A should plan 
its cleanup an<l dispos;il .:iction5 as if no additional guidance from ACC 
~.::.y be forU;i::o7;;j_n3. ll!!y results (I[ a further. AEC study to determine the 
tJ'J::::;sibi lity cf reciuci.ng the volurn.2 of plutonium-contaminated material 
c;hould Le viewed .'.!.S ;in added l:c:ne.fit. 

Ou~ discussions with st~££ of the Departoent of the Interior during the 
Sept. ;.1ber 1974 visit to I:newetak Atoll indicated that a group of people from 
ll.i~·l-..'g AtoJ 1 uill be nllc.~1C'd to return to Japtan Island before cleanup 
Oj>L'r.,;:ions l.H~gin. In a July 18, 1974 letter to the Department of the Interior, 
AEC presented its views on the safe~y ~spccts of any propos~d early return of 
pcopl8 to Japtan. We view an early return as a significant step that should 
be tl •:=LP.<l in the DEIS. 

Sincerely, 

~~rl &.,~~~-
(]:

,mes L. Liverman 
fsistant Genera!' Manager for 

Biomedical and Environmental 
Research and Safety Programs 

Enclc·~~urc: 

Sta[ f i\cport 

cc: Council on [nvironrncntal Quality, w/encl. (5) 
' 

. ~ 
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to be disposed by rcI!'.ovin~ some of the plutonium from the soil. Whether 
:..:.uch reduction is cconc;u.ic::1lly sound i;muld depend on the final disposal 
1~-~tlwd and its associated cost. Should deep ocean burial be the chosen 
r~tlmd, the rem0val of plutonium from the soil would not be a cost 
0rr~ctive action. In recognition of the above points, DNA should plan 
i1s cleanuiJ and dispos.:il actions as if no additional guidance from AEC 
1.;.1y be fortlicor.1ing. Any. results of a further AEC study to determine the 
r(•Ssibility of reduciug the volume of plutonium-contaminated material 
should be viewed as an added benefit. 

Our <li:.cussions with staff of the Department of the Interior during the 
Septei'·')·,-r 1974 visit to Enewetak Atoll indicated that a group of people from 
Ujel.::a1r, Atoll will be allo"';Jcd to return to Japtan Island ·before cleanup 
operatirrns begin. In a July 18, 1974 1etter to the Department of the Interior, 
AEC pn~_.3nted its views on the safety ai::pects of any proposed early return of 
people to Japtan. We view an early return as a significant step that should 
be trc....Led in the DEIS. 

Enclosure: 
Staff :·.:.::;•ort 

Sincerely, 

a~eA.lv~ .... ~mes L. Liverman 
~sistant General Manager for 
Biomedical and Environmental 
Research and Safety Programs 

• 
' 

cc: C"tmcil on F.nvircnrnentc=tl Quality, w/encl. (5) 

-
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Supporting AEC Comments on the Defense Nuclear Age~cy 
Draft Environmental Impact Statement on the 
Clean-up, Rehabilitation, Resettlement of 

Enewetak Atoll - Marshall Islands 

1. Dose Esti.!?3tes 

A severe deficiency in the DEIS concerns the dose estimates presented in 
nacri~: form in Tables 5-8, 5-9, 5-10, 5-12, 5-13, and 5-16 and the associated 
t::".at<:rbl in Sections 5.6.1.1, 5.6.1.2 and 5.6.l.3. The followinr, estimates 
of r<.1di.:;tion dose and an evaluation of these estifil3tes using ::ne recommended 
radi<tti0n criteria were proviJed in the t..EC Task Group report: 

30-ycar whole body do5e (for a population living in various parts of 
the Atoll). 

JO-year bone dose (mineral bone) • 

Maximum annual Yhole body dose (considering the ~ost sensitive individual). 

tiaximum annual bone marrow'dose (considering the ·most sensitive individual). 

These estimates appear in Section B, Volu~e II of the DEIS. We have anticipated 
that the dose most likely to be exceeded at Ene\J'etak is the annual dose to bone 
marrow. Thus, bone marrow dose for the most sensitive individuals in the 
popul3tion is the critical dose for comparison with cleanup radiological criteria • 
Esti~ates of bone marrow dose ~~re developed during Task Group deliberations 
and do i'ot appear in NV-140. 

The AEC Task Group rejected the.concept of averaging annual doses over the 
entire Atoll or over the entire population. This is of particular importance 
for the case where it was ass urned that there 'Jas no clean-up with islands used 
f~r perr1ancnt residence without regard to radiation and radioactivity levels 
(Case 1). The DEIS matrix presents no infon:ation on annual bone marrow doses, 
presents doses for an "average individual on entire Atoll 11 for soCTe clean-ur 
option3 (cases) and presents naxinum annual values for bone that were calcul~ted 
using an equation in ri\'-140 thdt is considered adequate only for deternining 
30-ye~r doses. (Other models arc now used in c.:ilculating maxinu~ annual doses 
to Lene ar:.d bone marrow that accor..modate important changes that occur t·1ith 
time and ,,.i th a3e of the indi vidu.:il.) The~ following examples shm.' reasons 
why we cannot agree with the DEIS presentation of doses in Section 5, 
"Cleant!? ct!ld Habitation Alternatives," unless the presentation is appropriately 
modif icd. 

T.:iblc 5-8, page 5-50 

DEIS Case 1 WBs 6 Rem in 30 years 
Bone= 60 Rem in 30 years 

These ~~r0 dctennincd for an average individual in the entire Atoll. 

A.EC C•sc 1 WE= 31 Rem in 30 years. 
1:onc.-: 220 R~'ta in 30 years 
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See AEC c~timates for a population living on Belle, Section B, Volume II, 
par,e~ 32-33, current condition, living pattern F. This example shows that 
i1q:::rtant features of the radiological picture at Enewctak can be missed 
if ~ose ~stimatcs are averaged over the entire Atoll. 

Tabl~ 5-9, p23c 5-51 

DElS Case 1 WTI• 0.3 Rem in one year 
Bone= 2 Rem in one year (mineral bone) 

These were determined for an average individual in the Atoll. 

AEC Case 1 WB= 1.6 ReM in one year 
Bone marrow= 2 Rem in one year 

See data for an individual on Bel}e, Section B, Volume I~, pages 34-35, 
current condition, living pattern F. The significance of a bone marrow dose 
as high as the bone dose is that, traditionally, the standard for bone marrow 
is one third that for bone. 

T-i'.:..le 5-10, p2ge 5-53 

Annual dose for an average individual for the entire Atoll should not be used 
to develop ratios to indicate comparisions with AEC annual dose criteria. 
There are several problems with this approach. First, use of estimates for 
an <iverage individual ignores the fact that children are thought to be more 
sensitive to radiation injury than adults. Maximum annual doses presented 
in the Task Group report for use in the DEIS ~ere derived through consideration 
of doses to t!~ fetus and newborn, as well as to adults. Treatment of this 
ir,portant consideration seems to he missl.ng in the DEIS except in material 
provicied in the Appendix. Second, there are no standards for doses to an 
~v~ri1~e individual for a geographical area containing a wide range of dose 
r<!t:<:!s. The nearest category of Federal recommendations arc guides for a 
pt-.t 111l'ltion group where annual average doses arc to be determined giving due 
c1•1!::idera~ion to the most sensitive r.ernbers. ·BY •,;ay oi comparison, basic dose 
gt:ides for such a group would be one-third of 'the guides for the individual. 
/IYC criteria for annual exposures apply only to exposures of individuals using 
the condition ::;pecified by the Federal Radiation Council, namely. that this 
r.1:•v be used vlien there is a sufficient level of radiological monitoring that 
c;.;posurcs, including tho&c of the t1iost sensitive individuals, will be known. 
~!:C criteria for exposures nt Enewctak do not apply to an average individual 
c~ the entire Atoll or to a population group within which there would be a 
wide range of doses that make up the average. 

J.ni•1·~i:; 5-11, 'i-12 :rnd 5-13, p:1gcs 5-54, 5-57, :rnd 5-59 

\..'c h.Jve not ~~uhscribed in the p~st to an approach th~t considern as alternative:.;, 
clt~~n-up of i ~L1r:.Js to variou~ external radiation isopleths such as F or K as 
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defined by the EG&G aerial survey. Such an approach is deficient in that 
it do~s not adequately treat the reduction, if any, of the more significant 
exposures that arc expected to occur from internal emitters coming through 
the .Cood chain for crops grown on the islands. Sections 5.6.1.1 and 
5.6.1.2 and t~bl~s 5-11 and 5-12 are not consistent with the Task Group report. 

Debris and Soil Disposal 

Four other alternatives are mentioned, consisting of crater dumping (5.5.2.2), 
crater containment (5.5.2.3), return to the continental United States (5.5.2.4), 
and stur2ge un F..unj_t (5.5.2.5). Although a few advantages and disadvantages 
~re m~ntinned for ~ame of these alternatives, the specific environmental 
icpacts of each are not discussed nor can the reader find which alternatives 
are proposed for which wastes. 

In the Rection on returning radioactive debris to the continental U.S. (5.5.2.4), 
I\.ichland, Washington is cited as an example of "one of the low-grade disposal 
ureas in the western part of the United States."· There are two radioactive 
waste buri~l areas \1hich can be identified as being near Richland, Washington. 
0."?e is o~Jeratcd by the AEC and ordinarily does not compete with private industry 
~y accepting offsite-&cnerated waste, either from private firms or from other 
federal activjties. The other is cperated by a private firm which could or 
could not accept such vastes. 

The statemPnt that ocr!an dumping was rejected (5.5.2.1) is in contradiction to 
the later. statement that "Pu contaminated surface soils would be removed from 
five· islnnds and disposed of at sea" (first indented item, page 11-1). The 
quantities of radioactivity to be disposed of are not quantified, nor is the 
environmental impact discussed," in the remaining text of Section 11 
(irreversible or irretrievable commitments of resources). Sea dumping is 
not mentioned in the description of the "proposed (preferred) cleanup operation" 
(Section 6) no]:" the di~cussion of adverse environmental impacts which cannot 
be avoided (Section 9). Radioactive sea dumpin~ is not discussed in the 
section on cnvironoeutal i~pacts, which is a conspicuous omission since 
Section 8.18 discusses the impact of <lumping noncontaminated materials at sea. 

Section 6.2.3 discusses the placement of plutonium-contaminated soil and scrap 
~i.thin a concrt'!te matrix in Lacrosse crater:~ Section 8.19.1 states "maintenance 
of the crypt is a continuing problem" in referring to this plan, but neither 
l>ectlon gives an indication of intent as to the responsibility for long-ten!l 
surveillance and maintcn:1nce of this rather special case of transuranium waste 
~'.to rage. 

The propos(>d method of <lisFosal of Pu contaminated scrap and soil assumes that 
Lacrosse crater can be pumped out. Has it been clearly established that this 
C3n be done? The reef js 0ftcn porous ~nd cracks may have hecn caused by the 
~Qlonu.tion .. h'e would suggest th::it D~A should consider whether the craters can 
;;n<l/or nt:cJ to be pumpc><l out for this rarticular option. 
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.Page 2-1, Lines --14-15 - Should also include the fact that removal and disposal 
of plutoniu:-a-bearing soil in the l10-l100 picocuries per r,r:im range \Ttll be 
de~idcd on u case-by-c=se basjc. Su~gest also include the followinf, change: 
··~~moval and disposal of plutonium-bearing soil which e~cceds 400 picocuries 
p~r gro~ at all locations and 40 picacuries per gram on islands ~here housing 
mny someday be located. 

P~tge 2-2, lines 9-10 - the conclusion that plutonium debris ~11 be encrypted 
in !"he Lacrosse crater seems pren~3.ture at this point in the DEIS. Recommend 
deletion of this sentence. 

P~ge 6-4, lines 10-11 - Recou:mend substitution of the words "appropriate 
clL;posnl" in place of entombment uith the radioactive scrap in Lacrosse center" 
and recommend deletion of the rest of the page. The text, as uritten, assumes 
that the entombment disposal act~on will be adopted. 

?~Be 6-8, lines 10-11 - Recommend substitution of the words "and stored for 
eventual disposal" in place of "encapsulated in concrete in one or both of the 
craters on Runit." 

P~gcs 8-29 a~d 8-30, s~ctions 8.18 and 8.19. Recommend that the ocean dumping 
option be left open as another possibility for disposal. 

Page 11-1, lines 4-S. In referring to disposal at sea, this sentence is 
inconsistent with previous discussions in the DEIS concerning Pu contamination 
disposal. However, recommend that this ocean dumping option be retained as a 
possibility for disposal. 

3. Miscellaneous Remarks 

Page 3-10, last line on page - Dele:te the word "light." 

P.:;ge 3-12, 6th line from the top - Dalete "of W3ter." 

Page 3-15, Section 3.2.5, line 10 - Change "Javastaged" to "devastated." 

rage 3-1+4, 1st line - Ch<inge "life" to "live." 

Page 3-46, Section 3.3.4.2, line 10 - Change "Engebi" to Enjebi." 

P:-tge 3-49, Section 3. 5 .1, 3rd paragraph - Ch:mge "patrilineal" to ''ideally 
r:.:1trilinenl" as per Tobin's p.'.!pcr "L.J.nd Tenure in the H.'lrshall Islands, 1956." 
Essent.Jally the iroij po .... ·cr corr.cs from land holdings <lnd land is owned by the 
uo~cn. 

!'~1;~e 3-52, Section 3. 5. 3, line 11 - Change "as islar.d" to "an island." 

in 
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Page 3-57, 2nd paragraph, line 3 - Change "Enewakese" to "Enewetakese," 
or better yet "people." 

Page 3-62, Iast sentence ih Section 3.8.1.1.1 and 3.8.1.1.2 - Breadfruit 
should be included with pandanus. (This would l>e consistent with the 
statement in r:vo-140, th:it in predicting 13 7 and 90,.. concentrations in 
brc~dfruit, Jt is assumed that breadfruit anfispandanugrfruit will experience 
the sace uptake frora soil.) 

Page 3-63, Section 3.8.1.1.3, lines 1, 2 and 3 - This sentence should be 
chc:mced to reflect the lack of completeness of conclusive data on this subject. 
Change to, "The :ivail.::ble data indicatc:s that the body's uptake and retention 
of Pu through the gastrointestinal tract is a small percentage cf the Pu 
ingested. This pathway is therefore less significant than other potential 
means of ingress to thP. body." 

P~ge 3-63 Section 3.8.1.2, last sentence: As presented the statement is not 
correct. 'sentence should re~d: After 15 years of wind action on Enewetak 
Atoll, much of tlie dispers:ion of surface contamination has already occurred. 
Further signific&nt redistribution due to wind action seems unlikely, although 
test related radioactivity is found in surface air at detectable levels. 
The <lust raised by resident activities is expected to increase airborne 
concentrations with further redistribution of the radioactivity.'' 

Pap,e 3-84, Section 3.8.2 - The fourth sentence indicates that all the Ile has 
been removed, but the sixth sentence indicates that there is still some Be that 
needs to be cleaned up. Suggest the paragraph be..consistent. 

Page 5-3, line 1 - Change "as" to "has." 

.Page 5-13, Option 2 - This should be clarified since it does not appear 
consistent with Table 5-6 in that it states " ••• may use food grown on Enjebi 
other than pandanus .;nd breadfruit." Whereas table indicates these are the 
two that can he r,ro\m nn Enjcbi with the appropriate restrictions • 

P:1cc 5-21/5-22, Section 5.4.1.1, first line - Change "isl.'.lnders" to "people 
of Ene,.,.etak" or "Enev;e.tak people." · ~ 

Page 5-25, Section 5.4.2.2 - This doesn't agree with Figure 5-2 in that 
5. !; .• 2. 2 irnpl ies that the :.onthern is lands are Jincdrol throuch Kidrenen 
and limits inter-island visitation, agriculture, :is well as collection of 
bi.rds and eggs to these islar:.ds whereas the figure extends the allowable 
isl.:mds for these activities to include Boko, Munjor, Inedral, and Van, 
.:ill of which are north of Jinedrol. 

r~~~ 5-32 and 5-33 - Figure 5-3 is not consistent with text for Case 3 in 
til:1t: Text $Cates t~1.:it H~siJ~nce would be restricted to Jincdrol throu~h 
Li 1l11•ncn yc·t thQ figure sh·•• . .'s Iloko, Munjor, IncJral and Van also as living 
: "i ;i:1J::;: both the fi~urc (which show Enjcbi as only a picnic isl:md) ;:ind 
t ··~:t (p;1f.L~ 5-).'.i) .1Brvc t !:;1.t thl'rc wi 11 l>e no cultivation on Enj ebi yet the 

,, 
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case su:rrnary on figure 5-3 shows "subsistance agriculture limited to 
southern islands plus Enjebi." It it is not clear what islands ~re included 
ln the "southern islands." 

l'.:J3e 5-40, Section 5.4.4.3 .- Chan~e "does" to "dose." 

Page 5-45, Section 5.4.5.3, next to last line - "solid replacement" should be 
".soil replacement." 

Pngc 5-47, Section 5.5.2.1 - This section should be revised and updated to 
show that the possibility of ocean dumping is again being.discussed. 

P<!ge 5-78, para~raph ?..h. - "pvoide" should be "provide." 

. ~ 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, O.C. 2054!1 

December 23, 1974 

Warren D. Johnson 
Lieutenant General, USAF 
Director 
Defo11se Nuclear Agency 
~ashington, D. C. 20305 

Dear General Johnson: 

Please refer to my letter of December 9, 1974, transmitting AEC 
comments on the Draft Environmental Impact Statement for Clean Up, 
Rehabilitation, Resettlement of Enewetak Atoll - Marshall Islands. 

It is requested that our co~Jnents be revised to include the follow­
ing additional infon:i.ation: 

During the last 8 years the Nuclear Energy Agency (NEA), 
formerly the European Nuclear Energy Agency (ENEA), has 
managed an occ?..n disposal program for radioactive wastes 
frora the ccrnber countries. The following, by years, is 
a listing of the curies (Ci) of alpha activity in the 
materials so disposed: The alpha activity is assumed to 
be Pu 239. 

1974 416 1970 233 
197.3 773 1969 390 
1972 - 67'1 1968 - 721 
1971 - 324 1967 - 92 

Total 3633 Ci - alpha 

Other operations from 1949 to 1967; such as U.S. and U.K., 
disposed cf wastes containing similar quantities of long­
lived alpha active reaterials. Thus, a total of at least 
7,000 alpha Ci have been disposed of into the ocean. If 
w~ assume 15 grams of Pu per Ci alpha activity, the total 
is at least 100 kilogr:ims of Pu. Thus, it is evident the 
disposal of a few hundred grams of Pu from Enewetak Atoll 
\~ould not rr.3.terially add to the alpha activity already 
disposed in the deep ocean. 

cc: li[.N,Mr. Woo1.fenden) _ 1/8/75 
l~Fl~Rl, :·~r. S l~lbnck) 



-_ .... ~ , .. ---..-..------~------____ ...-......... ....__ _ ~-----
~------.<>or,--~--=,,,_~··--------·-..---~-----·---·~----·----·~·----~ 

Warren D. Johnson -2- December 23, 1974 

Reference is also made to paragraph 2, section 2, page 3, of the 
supporting AF.C CO?:L"".lCnts. Please dclctl.! the final sentence of that 
p3ragraph and replace with the following: 

The other is operuted by a private firm licensed by the 
State of \\a.shington. Ur.dcr propo::;c;d re:gulations, this 
latter burial ground m~y not be permitted to accept 
plutonium-contaminated waste. 

Sincerely, 

~.L___ 
nes L. Liverman· 
sistant General Manager 
for Bioi:1edical f1 Environmental 
Research & Safety Programs 

·-
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LGLS 25 February 1974 

HEl·!Or,A.1.;riuM roR RECOrJ) 

SUBJECT: }J.eeUn13 t0 Discuss Dis~osal · Hethoc!~ for R;idioJogically Cont.:iminL..tcd 
and. Non-con t:;~r:iin:'lted ~'.a :.crials - Enc11ctak Atoll Clennup 
~·EPA - 24 Feb 75 

1. ~!'.'_Eose. A r:1eetin~; w.:is l~Pld .:it lQ('lQ in the office of Dr. \lilli.::i:r. D. !'.oL'l!, 
Qiief of Office o~ Radiation Programs, EPA, 24 Feb 75 for the purpose of 
determining the accep~ability of ~isposal by ocean ducping of radicnctive 
contaminated catari~l as well as the spQcific ~Equirc~cnts and tine factors 
involved in obt2i .. ..:.nz a peroit for this purpose. 

2. Attendees. The nee ting was attended by Dr. RO\~e, Chief, Radiation Progr;i!7'.s, 
EPA, representatives of the Office of Oil and Special Haterials Control Divi.:;io'.1, 
EPA as well as A.EC and D~!A ~e?rcsentatives, A list of attendees is attached. 

3. Discussion. 

a. Prior to the arrival of all the conferees, Dr. Ro:"'e inforr.ialJy 
discussed the stat~s of EPA's effort to develo? a standard for plut~nium. 
Dr. r!o-..;Q fi<.~d I:P:\ h<!d rt::cer.::ly i..:u!~i;:ilct.::d public hearings in which all 
interested p.'.lrtics ha.d been given the op;wrtu.'1it_y to give their vie'.:s on the 
·devclop~~nt of a stand~rd for licitation on plant releases of ~lutoni~~ and 
cle~nup of plutoniu~. tte said that a ~odel for the biological effects cf 
plutonium on hu:.1an :-.ein~s for various exposures was essential in reaci1ing such 
standards and thought that perhaps some u3e mi&ht be n:ade or existing r.iodels i:o 
hasten the task. 

b. Dr. Rowe asked Hr. Eades to tell the group briefly ,.:hat n:~A H2nted 
fror.i EPA. Hr. L.agles stated th:!t ;..·:i.thin the next tt:o ,,,eeks the Din~ctcr 
\!Ould i_:o before Ccn;:;!"ess to discuss the D:~A "oudgc~t. Included in the DJ!) 
Z.aLCO:·; r.:;ucst is $14.1:·! in '!--Y 76 for D:;A~to initjate> th~ cle<i:-rnp. The ;)EIS 
~::; 1w· .. 1 •"·r::iltt:!u c~lls fer c::-e:.t.:-:r cntorr.hoent. Responses by E4~DA/A.I:C, by th~ 

Councel for the }licroncs::ian People and by the TTPI [nvironmental ~rotcction 
B<;rn.rd cxprcss .. -d :i prcfcrcf'c.:: for disposal by oce;in du:~pin;:; jnd bccc,usc of 
these l"Cspc·!1~~L'S G~ne>r.::.l Joh:i~~on t··;;!s c.::illing .:i ::-.ectin; to::::n:r.-o·.: to rc;1cl: .:i 

decision on r..2thcJs to be used Lo dispose of t!1c debris from the clt::~m:r> in 
order tc- c:o1:1?lcte the EIS nnd inforr.1 Congress that he h:ts a p_lan. nr. R.ow.:? 
responded by sC:tyinr, I:l',\ would like to help wherever t.bey could, but crn;ih.:.si zed 
that th\.! JnLcrn;1t:i..-.. :.Ll C'lct:'an Dut1~)ing Coin-l'ntion had been tr.:i:1sL.1tcd into st.:.~u~·· 

law hy Lhe U.S. :m<l \;hi}e it \.'.:13 1wt p~rf<.!ct il \,•:.s the best we have s 1.·1~'1. dr_• 

nssl.in;•~d th:tt plaeing th·~ n~.'.'ltcrial ill the cr.,tcr \;as n11t, in f.:ic:t, oc:can du;i1:Ji 1:.·,. 
lie al!:o t:hour,iit a ~tudy sliL1t1lJ be m.JJ!.! Lo dctc.·rrniue t!h: suitauility ui the 

~ · · . ~ · • 1' L1 ' 'O!ll'"""'l.11'' 1 ,,i •. ,.,L.C.""l. ·1 1 Ii' <'l~t 'J •I-" , .. ,. cr~tcr .1s :i. icros1 .. 01) or .• 1c l -····· •·~l.u •. ., ........ c .• L• i.: .,.1 .... .. 11\ 

st0od hv th~ co1:.1;,•nt.s m:1JL' bv tllc·ir rC'[;ion.Jl nfficc :-1nd ;?dJPd ti:.-,t hi!:'. office 
h~J .1::.hlc in:i'Jt to Lln.::ii: L·o1::::1c':il.. ::t· rc:sL;1tcd tl1e po:;ir.ion tkit c::tu:n:.'f:·,•nL i11 

the cr:1tlr, 1.::1il.:' a :·t>i::i-rc:n1;.11:,'nL "''luLion, 1>ffcrcd .• d\':1:1l:1r,cs nol ;;.i1p;1rL'ut 
in ulh.:-i: nltern~ti\"cs, i.e. l>cc:u1 Jui::pjng. 

. ... ' ., . . ... ...... ·, ~-· 
' ,_··.~~ ?. 
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LCLS 
SUBJECT: Meeting to Discuss Disposal Methods for Radiolotically Contami'nated 

and Non-contaminated M.lterials - Encwctak Atoll Cleanup 
- EPA - 24 Feb 75 

c. llr. Row\? asked Mr. Wastler, EPA to discuss the requirements involved 
in obtaining n permit for ocean dumping. Mr. Wastl.er saia that while the 
statutory _act listed nine cr'iteria for consideration in issuance of a permit, 
they could be summarized as follows: (1) Establishment of a need to dump, 
(2) The lack of an alternative means of disposal, (3) Definition of the 
potential damage that could result to the marine environment. and effect of 
the proposed dumping.on other uscrs·o~ the area. He said that a permit could 

• be granted only for an approved dumping site. .To ·obtain. approval for a 
dumping site requires selection of a definite site, a survey of the dumping 
area including the benthic community, ocean c~rrents and definition of the 
m0nitoring process to be used ·while the dumping is carried out. He thought a min: 
of at least 4 months would be required after receipt of .a properly exe"cuted 
application before fi~al action could be expected from our request to EPA. 
Involved in the process was the requirement for a public notice of 30 days . 

. and then a public hearing 30 days after e.xpiration of the public notice, followe 
by allowance of. another 30 days for the EPA nearing officer to reach a finding. 
No assurances could be provided that the finding would not be adverse, 
particularly if any contro~ersy existi. He stated that if you have a DEIS 
which states anqther feasible disposal method, it virtually eliminates one 

·of the requirements for an ocean dumping permit, namely the lack of an· 
alternative disposal method. He was apparently supported by other EPA 
representatives in this statement. 

d. There was also a general dis~ussion ~n the requirement for 
containerization of the material to be ocean d~ped and just what was meant 
by the requiremP.nt that the .. container shouid hold the material in tact until 
it was innocuous. This -discussion discounted -the impressio"n we received last 
August that there was a requirement for a containerization module for 5 
half lives of the contaminant." Instead lie indicated that the material 
should be containerized until it reached an innocuous state in reiation to the 
environment in which ;t was placed. lbe key here being whether or not its 
releas~ fr~m containers would have an adverse effect on.the surrounding eco­
system. Since the ha~f life activity of p~ut~nium is so long (24,360 years), 
it is apparent that the ecological system into:which the release is made 
has a dominant effect o": this interrela~ionship. 

e. Mr. Mccraw of ERDA next gave the ERDA position for ocean dumping. 
He briefly reviewed ERDA's desire to make.the contaminated material unavailable 
to the food cycle of the returnees.'. Since it has.been agreed that radio­
activity in scrap metal is locked in its own matrix it appe~red more likely 
a permit for its deep ocean dumping could be granted. Mr. McCraw made the 
case that no allow~nce had been.made in the.computations of the dosage 
projected for the returnees for an increase to be received from leakage from 
the ccrncmt-m.:itrix of plutonium bearing soil into the lagoon and near ocean. 
For this reason l::RDA/AEC"preferred· ocean dumping. Mr. McCraw made the statement 
that the lagoon was already heavily contaminated with plutonium and other 
radioactive materials which was readily discernible in thcheavier concentratiot 
found in outflow measurements as compared to those Ul.'.lde of the inflow • 

. _ •. , ..... ~ .. .-
.-"'f': .,.- ... .' 
' , ~. . 
. ,ii •• _. ... ' 
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- .,, SUBJECT(; Meeting to Disc~s D~sposal Methods· for R.'.ldiolot;ically Contaminated 
- - · · .... ~'· ·and Non-contaminated. Materials - 'Encwctak Atoll Cleanup 

-~: .. ;;:;~·:_ EPA - 24 Feb 75 • 
•¥':.-···.,,.:;::-7:.:~{~~::-:r:·~·:-.: "1'~~~0;:- ........ ~~"'!' .. '·?·~·:·. .. ' .. '~'"""".~~~~.~;:~ ·:·,....._·~. ·. -· .• .'. - l·. ~ .. ~ ¥ _·- • - • 

. ~>.f)~ Dr~· Mills of :EPA· pointed out that on the other hand this dilution of 
pl~tonium eont4mination within the ~goon by ci.rculatio~ might well b~ ns · 
great or greater than any addition .due to· .l'eakage from the concrete entombed 

~material ploc~d in ~h~ crater.,.~oth Mr. _Soule and Mr. Mc~raw cited the 
International Atomic Energy Agency draft guidelines on ocean dumping as being 
more lenient than the EPA criteria. Dr. Rowe responded by saying the U.S • 
. law predated the IAf..A c~iteria and he saw the. ERDA/AEC problem. . 

,with the ocean dumping limitations discussed by EPA as inherent in the U.S. 
· statutes which were written with the philopophy of preventing pollution rather 

than promoting the cleanup of radiological contamination resulting from a 
past event. Ue stated that·everyone agreed that to leave the contaminated 
material where it is now is the worst of all the possible solutions, and EPA' 
saw the crater entombn~nt as an acceptable solution, assuming that a permit 
for crater entombment was not required by the Ocean Dumping Act. On the other 
band Dr.-RO'•e saw several serious barriets to DNA obtaining a peraiif for ocean 
dumping, gave repeated assurance that EPA would help in obtaining a permit 
wherever it could be done legally. · . · • · 

. - . -. ·-:.. . .- ·. - -. . •·· . . . 
g. Mr., Soule of ERDA in departing voiced his opinion that the problem 

was magnified by•the application of preventive concepts to an existing situation. 
He added 1 that as a matter of policy, ERDA had no intention of goi~g into sea 
disposal of contaminated wastes despite the fact that they had custody of all 

. the "old corpses" and hoped some day to begin decommissioning and dccontaminatior 
of some of their sites. lie viewed entombment of such radioactive material 

· in the Runit craters as another corpse which would plague AEC for a more 
permanent and safe disposal in the future. He_'tnought the ~1icronesian people 

. woul~_ wan~ .a statement'-as_ tQ who, will. do :something to monitor and cope with any 
increased contamination resulting.from the ·crater method of disposal if it . 
pr.o!ecl/unsuccessful ..... Everyone agreed ~he finaLEIS should state who would· 
have responsibility for monitoring th~'effectiveness of the disposal method 
adopted. .. · .. 

h. ·In summing up, Ur. Rowe again expressed reservations about ocean 
dumping and said even 1·f all the environmental consider·ations are satisfied, 
~nd our proposal is met with sufficiently.adverse public reaction, this 

:could result in denial of a permit. _, • · 
... -·. ~ '":'!' • • 

.... \' _"' ... 
4.' Findings. •'. -+ 

. . j 

' 
·~•· While there was some apparent relaxation on the design criteria p~r-

taining to life expectancy of containers. the. policies and procedures given by. 
EPA representatives were not signific~ntly different from those provided in 
our meeting at EPA on 8 August 1974;;,c~_.,The relaxation was 'tbat ·EPA instead of 
requirin& an effective life expectancy of 5 half lives in the ccnt:iincr dc:;ign, 
would now consider not only the charncteristics of the radioactive material 
but also the biological and physical characteristics of the particular area 
into which disposal was made.. • · 

·3 
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~~Ec~~,~~,~~~ti~t=fi~~:i;~: n~~posai~ ~;t~~~·>~~~r· 'rl~;~~~zi~lly cont~n'ated 
· and Non-contaminated M.lterials.-·Enewetak Atoll Cleanup 

~::'=-.--{~-~ E 24 . b .. 71: . -- . . . -~ . ·- . . . ._ 
- PA - - Fe · -> . - • . _ - ·~·~ . '~. ' ~._., ". • · • ·, y· ~ ;;~;~-;~.~"':..:"·:.: .. -: 

:· .·;:. .. . . .. =··~y,. ~ -- ~ .. _. ,· ·-.: .. ~--'~{·;·,_~ _· .,,: . - . :·:~< ~-
. b.:-"'The inform.ation'·Obtaincd in· thiti-_'lllating.ptovided,.no basis for 

abandoning the disposal:of radioactive eOn~riated m&terial~in the-Runit. 
cr~ter. -. However. ,it. ,_d~d · i;~inf orce the :-ieed:~ for-,- study to'\de~~rmine. the 
suitabilfty -of the crater from a geological~~vi~~int. 2-·: :?~~:·"'.~·;~~ -~ 

~ )~ ; . ,~' ~. . . -~· - . 

c. . A change in ·the method of disposal·_ tQ · oc.ean d':Jmping would not 
, increase the project cost for Case III· by ari estimated lOZ but cause a 
of from .two to three years in disposal action while awaiting the grant 

only 
delay 
of· 

.a permit. Any stretch out of the project :work schedule after work has begun 
weuld signi_f.icantly add to project cost~··_,. _ . ~. ,:;:~>··· 

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

s.. Re:~~~~ations. . :~-~. . -<~:~_2({:;ititf/~ ;_:_ ·.'. w. < .. _ :;:'~~~·~->- .. : _ 
Retaln··~he current. ·p~oposal, as··stated:;in .the ~DEIS_ of September ~974, 

· dispose··:ot the radioactive debris resulting.: f.r'em the cleanup. (Case III) by 
encapsulation.ih a concrete matrix placed in the Runit craters and covered 
with a concrete cap. ~- · · · ·. · - :·}~> · . · ~- .· :- .. ~ . " 
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Februa.ry 23, 1975 

~.'.'3.rtin D. Eilc:>, Director 
Li\·i.siu:1 cf Cr;c1·n.tion:l.l !:'.;iicty 

THRU: L. Joe Deal, A~rlistant Director 
for I-k:-.l~h Prctccticn, DOS 

DISCUSSION OF EPA INTERPRET/;. TJ~N AND APPLICA T!Ol'i OF 
CU/.1.RENT u. s. OGE.AH DUi .. 1FING LEGlSLA TION AND REGULA TIOr·;s 

During the past week, ERDA-OS st~ff h~ve haci opportunity to hear 
first i1:lr:d .how T:PA ci;aii •~re ari?l;-i:-::: current dcmestic legi::;l:::.tion 
rel<4ted tn clu...-n;.!n6 of rn.<lic:ijctivc cou:-~mi:l,4.tecl matcrfals into the 
cc~'!?.n. TheGe di:.::cuGsior~r.. tc·ok pl::l.ce \·,·lthin the context of ur.ique 
d1·cu:n?!tnncc-c of ~;inuinr: .:01· cleanup of D.1ewct<:.k .;\.toll, an action 
where [.;j_.Tf~, r!UI, ~ml BRDI~ all have rcsponsibili::ies. 

J:::r.cb~ur~ 1 lr. ~ }.;;emu fo.."!r the Record nreparcd by DNA :::t0£f of a 
m.::::t:r..N, on thie !";\!b ject b. Et :r.:oncla.y. This memo in r:1y vie~.·.- is a 
fr.1.i~iii~·.:!3. r·.:view oi the ccm!nents at t.i1c :'ei:iruary 2·~ ine<::;tin:?;. En­
cb!..'..lrc I: i!: t~!! recent r_;t!ici::lnc~ <lc::veio?eci by Ll\l:::t .. for implcmenta­
t~;.-:1 r:_f ::~~3 ::.grc~.ment rc~c.iv:.d t..~roi.:r:h tl1e Cc.ca.-1 L'i.m1ping C<.Jnventlo.t~ 
o! 1';72 ·:;l;i.:h v:e u~-lc:-st:'.!.r;.d has been <1p;JI•oved by the U.S. En­
clos\.!rc .III is the current clomf!stic le~islatio!1 hereaiter referred 
to ~ s t:"le 1'.:\ct. '' .E~clo~urc IV is the ::.Pl1• l\cguJ.aticns hereafter 
rder:·:?d to as t~-ic 11 .SPA ne~!". 11 :enclosure Vb "CPA con"'-'1"'len.t on 
the A .. ~::c C:i·~H "l~c-~o:-t b:1 t:1~ A I:C 7<> s~~ Group on Rccornn"\..endalions 
£01· c1~~.r::1p ::~r~~:~ I'.(;ll~~~l:t:-.t~O~l Gi ::11~~·.·cL1!~ Atoll. 11 !:i1cl0Gurc VI 
is /\.EC comrnP-nt.1 on the D:i:.J"A 1'.:IS for clc:ir:up of Encw·etak. I 
hl'l::;·,•c "l\t::; ed:oda v.·Hh :::.·,_;'.. 111::!.y be al. f2.l" '.vicl•!r interest i:i1an 
ju5t tho:.:e of us who !c:cc the run·ent .. ~ilemma. of how to nisno.ce of 

,.,t .......... 1r-; ..... ,..t,.. ,...., _, ... ' ~::)"·J~·. ., ... ~ ........ : .. -i .. ,.d ,·· ... ;1 ~ ';,""'. ~·n• t.,1 ... " · .. i" cc ............ ~ ...... ~C--P .:. .. .1 ... ..l cc .................. ~.., ... u •• ,, .. L .• 1.1;;.,e .. '" ... 1:D-.L • . . 
At C1e o~~Lsct of our ciscnsr.io:13, EF.:'\ ::-~presentntiv~s ar;rced that 
t!1ore Wt~rc cif(c-r~nc~s br::t•.-·e·:m the ,1 ,-.:ne~!ic ;:.nr1 Ir.ter:::-..tbr.c:.l 
F-,~~·,\"1."'.1~:.r-.,1!"', l::~1t l.t:i'"-:~i.!' ~~r .. i.r~:;ecl (1\1t '~~~ ... ~t t~1e Ir1t~=-~-;.i:o~;..1l f'.c:;11l;i.tio;18 
~ilo\-: ::i1y ;nrt:,' ~u ::tclc,~1t P!o:·c r•~:;tl"ici.~ve r•.!~!ui.!'C!11C!!t!;. TL.c fir~t 
point! wi!:h tc 1nakc is th:,t the Act ;cr;d p~rticub.rl:r the EFA P.c1~.s. 
are .r!ot ju:-.t rncn·~ !"e!'tricti\•(!, they ::!"e con1plctcly d:.ffcrcmt; they 
::ire b~scc:i on nn c·n~hdy di:)·c:rcnt poHc)· <'-nj philoso~">hy and cc.11t,..i11 
clc111cnts not inch?ded :-.wi prc.,!n.blr r~c.it i:"ltc~<led by the Intc.:r;iational 
!°{ ef;l!la tio:~.8. 

-T· 
............ 

. ·-:;_~.1:-:'. 
.· "·> . .-~·; .• .· . 

- I 
1 ....... . 

r 
· 1 

)~ u. ''• c.;c.vaR,.w.L.NY ,. .. ,,..,.,,~ ... i:·P"P'1cr.t '"'7 ... e1a.1ee 

_ •·•~· .. , ·-••,., 5· T\• •;• ·•' .... r· ':'" ~·-!::.:;•.,•• '' '"'0''• - •,J .. fl, 

', ·, .. I . ~ .' .• • ~, · .... •. ·1111 
.. ·, ' • ,,. I • 

1' ... '·.·,'._ ... ·'i·· ., ~. ;__ ,, .. ,. • .:f\t_.. "·'·~~- '• '' >1 : 1. 
'·'• :• .. ·.· 

....... ~. . .. 
,. 
';• 



• 

··.·,• .. -~ 

lL'\~ • ~.-

Ma•·tin D. Bilea -Z-

Th_e pr<'-ctic~l ni1c of foe Act .:\nd EPA Re~s. ie· thn.t they prohibit 
:i.ny U.S. :1genc.)· er c:ntity frcm <lurrl'?iI.~~ ~.ny ra<llc:ictivc acbric; 
into t>-:, occ~n. 'ihi3 is uccornplioi1t:ci i>y use of r".!rt:dn barri~~ra 
ru:d i.: ._: c:r'~ ::"r..1i!::.tc:J th~tt :::n-.J.r -c be fo.c',;d L·y :-~r.yo:lo ,.,bo con~icc!·~ 
oce~r. •:.lunPL'~< n.a nn~ of tH:vcr.~l ~-·er ~it.le (iirq:~:Ji'..l nl:..crn~tivc.'n for 
rac.lit:<i.ctivc cl~bi i~. lmpl<:rr-.c!:tai.ion o: t.:1is le~i::JL:.tion appca1·~ to 
plac:c J:'?A stc:.ff ia ibe r'0!!tti011 th!!.t they pi·dcr 6.n:i rccom~ne'.~d 
fawl bu;.i::il of ;:~"~"&.·u de0rls cve:i ';;Hh the c.:-:rta.ir.ty d .iuiurc fr,ilu1·c 
of co:itn.inmcnt ':riLh rc;lcn.se of m:itcriRl ;ato the nurfacc er.·vironrnent 
and the r-oseibLi.Hy of so:i"l.c cxpt:Hlure of Lli.<: Enewet:ik people. L:ind 
burial, !·ccnrrunt.:1-.dcd by ;.::r·A, is seen by them ac; only a ternpor<1.ry 
solution. This :i.::.: <1u.itc t.lii!ere:-:.t from t!l'.!ir usu."ll role of con~c!'va­
tism in a.pplyi1:~ :.·-:Euhtions v.-hc:-e c::Y,O-'Jl.4rcs o1 p~ople arc C'0!1cc~nec1, 
and fa~i:r drict ;-.. cihcj,.'encc ar .. :l .support of the lowcut p:i:ca.cticable con­
cept. 

I 1-!cl~r;~c; th;\t the. EPJ"" agpiicu.t~on 0£ cu.rr~nt .<lo_m.esti~ o::ca.~ <lumpins 
:rcrru.1..-:i::nn3 re!~ttvc to u.::.cl"O:<' . .L of ccri.t~~m1n'.ltcu ce1..i-;:1s of !:..r..e•.~.r~t::-.k, 
:., ~a ,..·1.---·;c -.-.. ~-~J.·'1·0 • 01· .~~~ ... 9 \.,,,,.,.~ ··""')C"'-""-" ~o-,., ,~,..rtic•· 1 -,r -····" .J.,Z, ""'·--0~... \,,,.;. -•.4.L.t. :· - _ ......... i;. f.- .. --- .. \,,;:\..J ... • ,__ ... _..,. ~ :J. 1·-. w.c:. t "'""' -

of t!1u ~l'lviron.-:-i ·~;1t ~·.re in r~d T"~c::t coniEct v.·iti1 concc1·:1s for znini:r..i:::ing 
rac1i~1.~ion <..xpost\rcn uf a pa1·t.ic.:l:-...r sroun cf pcor-lu. I can cite Flevcra.l 
e'~a.m•)l<~~ :'..r.l t.iH."I r:itJcnssion:> r;! t!:w p:int !H'·vern.l d'1.ys to support th~ 
sUl.tertH:li.tfJ aGOVO: 

l. EPA ataff did not even Y:a.nt to talk ~bout Inte:rnational Recub.tion:J 
01· the recent new guitlanc~ fro!n L~~A (Encloau:.:e II). 

z. T!'lc fr.ct foj,t cli£i~-'onal o.r conton:inatcci tlcbria and sc-il frorn tha 
isl:'::.r).ci 9 ( ..... n nciiun y:efo.in~ r:r<\at be!1efit ~:o Li:JO\ve:tak penr-·Jc) 
;vould be only a !'.'rr..:::.ll co~it.rfoution t:::_, £imilci.r inc.i.ierial ah ::c.•.cly 
on the n.c:::.r!~y OCt..!.'i.n 1~•utton1 !re~-....,_ 1;~.:;t:. :-:.uclco.1· tez.ts, is u::t ~ . . 
condd•:~·<'-t:kn <.>.cco~··:Hr:z :o r::\:~ :;t:ifZ. 

3. TJ:e fact t.h·,t thc.cu1·:.·cnt :t~.t~ of c<=rt;·.ill id:i.n·.13 :~t Enewct~l: 
A:;o.:.l i.:3 no·:.•<:. ~.:::-..<l dt-.i:::L;,n £:·01.-\ :\ i·;_:;::c·l~~:ic=.l vie;·.vr:o::.nt 
( .. ,,,, ~.,)~ .... -1 c·· '·"c•)~~ i'"' ····~r-1·-;.,_.J) '1~-,,'.''"'' r-,-·1·· 1·c·rr:"-c~1·.,• ''"'• - 4.) ........ ,,.,.A. ·-·· _, · • .,.., ., ito~\.t•. 1 J.L-.···· ··'- .. ·- \,,. ...... _J..t.~1 \.,! .. o...:.-j . _,.\: ..,.J. 

:-~ c:. ; O :1, ~- ~i l: t.· ~ :i .:- r.~ ri ~; i ,-~ r; ~~ :- ~ ~ ("' ~l .· .; r ,:; l' ~:: ::::. -~ Co ~-: J c J. • •• c ~. =~ ./~ 

~t.~ .. !-i' .::~;=~~~..J L':~t tl:u .'~~-; -.-~·='-~ r.~~t '.!C-":c !.L:t-~e-:.i ·,·1ii:~1 tl~c 2~:nc-~i. .. r:.:t~!~ 
:::ituat~.on in r:;i:-:ci. (T1~t •. in rny -.1c ... -.-. h~ :i. vcny ncrim.13 i.::·,tt.~1· 
1::h~cl.) it al:..:o rr1eans that c1i.1n1pjJ1g rnl;.i.o.'.l.cl.iviiy ccnt~·.n1inat1•d 
1~1-~~~:l.·i"ll lnto ~l1c <H:eaf\ t·:1nnot ~·v~n b~: con:::i11.::r\'.d - bc::c.t;·~~ 
()i i!~Jt~ !&t~Pcl f\.Jr c::tt.:!1siv~ .::.l:,_t.~li·-·s, lie::::ir!~~~. eLi:., L11~:.t \•tO·.J~~d 
·v.::c: Dl.!veral 1·cu·:; - in 1 h,! ;::..v:: of''- <\\'~1::.:rntc .•:.itu: .. tion .:.\.~di 
~~ C:c'..ll<l ncc1~1· •:lith :•cc:.:.~.tcn~~i rr:l~~Hc ol· r:.:..dio:::.c.tivli-y :tr.Lo 
:t!.1.~~11 1 ~ t'n".{I C•f°-4Y.:.·~~n..:.) T---1.---

1 ----·---------------------- --------~---1J U. ll. C.\.JVFh""''.;t"Nr ... tllf .. 1111w r...,_~ICl"I 1.,7 •• ('l~t.1~\9 

.. - '.)':ft~cr:· 
' " • -~Gllf•:. ·' --~,JJ ,.. 

·: -~ -;:-r:; ~::. ~,.' 
. . . . 

...... ,-



I 

I 
j 
i 
i • 
I 

!.oUllNA•'I ·~ 

Martin B~ Biles -3-

4.. Different ~pf!rC''..l.ch".'!s are inherent in tho ciornestic ~.nd inter­
naLon'l.l rci:;ulations: 

a. The .;\ct <:.ppllcd by EPA requiroo contailJmar.t o: con­
t?minatcd ~··. tcrbl r.!tcr it rc:i.chcD the occ~n :1col· ~uch th:it 
levels outdde tho contai.r..er are "im10cuoua." The term 
i:-:..."'locn01.1!l in :.10":",-b~:-c <lcilned in L-n;t nu:ncric:~l W<i.;' or 
othc.;,",,,:iae. L:i?A will ri.pp~rently holc..1 to itsel! the deter­
mi~~tion of w~:a.t i!'.J innocuous for a ·~1articular set of 
circumstance~. This i:.3 one indetermir .. --ite mentioned 
earlier. 

b. Tite International R.egulations require that pack<-?.~ed wastes 
re~ch the oce~tn bottom into.ct. 1-'ractical rr..ec.ns <.\1·~ to 
be uEJcd .to p•yc the <lebrie in a rektlvcly insoluble form 
or to t-1ac"c it ~n ::-. rcfotivel:,~ in9olubla 2n:itl·i=: bj· c!!?i;ignini:; 
cont~i!"l.A-nen: to retain fae materhl io"i.."" ~n unspP.clficd 
::i~r.:.::,<l, or tc ~elect ~n arert. ,.,,.ith <.:!!:t:r:~ctcristi:::c i:hat 
f~ciJ.ikte rctc.::ntion in the vite vicir..:.ty. 

S. The Act nnd EPA Rczs. provide that a ~erlT'.it 1nay be granted 
h)~ r:P." .. =:.ft<'!r the r.ec1ue~t for ;-.. pe~mit ha:.i 9urviv~<l :>.. 1 'he"'rin;: 11 

antl open ut'!b~t~ 'vhr.:re C\ny person rn.iy :o.ppear wh~ther or not 
represented by cou:1!lel or ar1y other authorized rcpresent~tivc. 
Tha ~\dmidst1·ato?' of EPA is made th~ final juc!~e of resuit9 
from the ~Ic:::ol'in~. How he will do tllis io not indic:.tccl. (Even 
th~ provbion.s of .NEPA, related to n Hc:irin3 on a.n .Cnviron­
mcntd frnpact ~·t::-.tcm.cnt, do not require thin. ) 

6. The !nterm\tion".'IJ. n.e~k.tions require no p.lH.ic H~!".l'i::.s: ;_;ro­
CC('i.urts !:or i~ the:i:e u require.:11P.nt t\> seek ~pprov:ll from any 
ct~:.or n:->.t~vn 1 n re"'.'"'Z~~;;;er..t:ldvcs. !te!71 C. I. 2 of .·\~1D:~ndL:: II 
~~:.t.e~, 1 :1.t •.·.roul1_: ~;n p:;.·\!ctcnt...ror -~l1e ~p:_;:.·.,;:-1·.:_::•t.:i 1E1tj.o;-;.:i..i. 

;:iufr,odtics tt> ;:.uL:wl'ize <lumping ~t the low.:.:st r~tc whici:. is 
1·easo1~::i..l:ly prn.ct~.c~i:.lc, havin~ re~C'.rd to the cievclop1nent of 
~Frlic~tionu oi ri.ucl.:?a.r cne1·gy. 11 

7. Dr. !tow(> of EPA :~t;~tes in r:nclo~urc V th~~t "The C. S. has 
hnd a r.ational (;o·; i..::y oi no occ>an cl.urnpin'.Z rA r:HHo~ctivc 
·wnste~ ::.i:!.cc ! 970. 11 Ile otatc:i further th~t 1 'it wa:J oure!v the 
it~tcnt of l '.L 9 ~-: ~ ::-: (,.11r} tl1c }·,,.~·-.·/.._ rcr~ic:-.tio:l::.; to ri~l,fly· co11~rol 
or cvc:1 ta proh.i.b~t ~uch Jumpin~. Thus, it ::-.ppca,::: !h~t ~::?.A 
::itu.fi believe th~t h b U.S. ,,,_.,H~,. to r~rnbi.:.)it r:uch ,;.,-,ff::

1
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a. Enclo~ure VI !Jhown t.lic qur.ntity of ulpha wastes, aSSU.'"TlCd to 
-be 239Pu, dumped into the oc e.::..n durinr, the la.at d~ht yc::irs 
under a pro6ra.m rn.:i.r:;i~cJ by e-:o E:.:.:-opc:in Nuclear Energy 
Agency, Thu!J, ti1e 1'.·~~r--:io!"'.31 ?-0 1.ic·: is to :11low ocean 
dun1pi115 of limited CF<lntlt1~s ci r~c.:~o~cthity in a cor:trolled 
fashion and there iz: an agency to facilit:'tte and coordinat.e 
dumping by certain Europe::n nations. 

Tho nddcd features of the Act and EPA Regn., (comp~rcd to 
International Regulationn) which in our experience prohibits o?"Jy 
U.S. agencies from putting ra(Uo:i.ctivity into t.'1.e ocean, a.1·e of 
qucstiorublc VC\lue in protectinrr the ocean ~nvirorunent and are 
of no uae in solvin~ any waste cis;xisd problems in the U.S. These 
provisionc are hi~hly di!lcriminato:ry aP,'::in:::t_ the U.S. con!lidcrin;:; 
thn.t other n:ltions are du1npin~ r2.ciioa<:tive waates into the ocean. 
Ocean durnpin.c; by other nations \.vill .presumctlly contim1e since 
euch actions ~re allowed under the Intern~tional Rerrulaticn3 \7ithout 
so much "red hpe. 11 Forc'C'ases cuch as cleanu? of-old radioactive 
facilities r .. nd nucle<?.r tes·ting crounds, these regulation3 are in 
conflict '\vi'th our requirement to keep exposu1·cs of people ns low a~ 
practicable. I.ii this context, U.S. :-egulat:ions have a. negative benefit 
f~r U. S. people. 

Ao EJtated by Mr. WasUer in item 3c o! Enclosure I "• ••• if you h~ve 
a DEIS which states ~nether feasible disposal method, it virtunlly 
eliminates one of the requiremer1ts for an ocea.n clumping pcrntlt, 
namely the lack of m alternate dis?Osal method. " This :itatement 
revea.lo probably the mo!;t serious difference of all between t!1e Act 
nnd EPA Rc:;s., and between EPA Regs. an:i .International R~~ub.tions. 
The Act requires that the Achninfotrator (of EPA) shall est<\blish u.r..<l 
apply critc1·b ior rcviewin~ and c~luating permit application inch.:clinz 
locationo a.nd n1cthods cf dis'D".lsal anci'land-baaed alterm:.tives, (!>ec 
Sec. 102(:-.)(G) of Enclonure III). "I,':.e Act doc~ not state (i.f !JO I c::-..!:!1ot 
find it) that the e::'dstc~ce of some c-ther altcrn::itive virtu:illy clir.-:i!::.t.t~~:; 
the possibility oi obtaining A. permit. This is an EPA reqt~ircmcnt 
ndclitiorul to t11e Act that ~oes far cut~ido the l·cquirement.s of the Act. 

The Interr...3.tlon.i.l Regulations state th.:".t in th~ en ... i.romncnt:-.1 ::1..ti !>C!"! ~!11cr.t 
th~t is to be ma.de, cor.dd~ration i!l to be given to the 11 juntificaticn ior 
the propose::d du."nping, when wcighc.d aga.ir:.!!t land-b<'.5ccl altci·native~. " 
Thuo, the c;;datcnce oi other optiona, unde1 these reP,Ulatio1a1, do~s 
not rule. out obtainin~ nn ocean clu:mi:·io~ pcrn-Ut if occ~n clu.-n:::iil1'r is fo~ 
beet al!ern.:llivc. The Internation;:il P.e1;ufo.tiono require that p~rticipatin~ 
n1tions ~"~lu::i.tc variouu alternaiiveo and do what ia pract.ical and i·caaon.u.l 

··· .. ~ .. ~ ·.ri·~ '": . .,_ ., ... 9"" .. - .·: ·~ :' •••'•! ·f 
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A.11 of t!:.is iliocn'.;nion lc?.<1~ b c~~ h~sic question, which ia more 
hni)·-:.>~!.:"'.!"Jt inc. oh~·~!) ~~it't.~~t~on. ~o pr~~:,::ct '(he cnvirom~1ent or to 

? ; ... ... -•-r '4 -~ C;' -~··•' ', 71·· .,.rl ·~· ·1 rJ1-t"' .. n p1·o~eC't jJ.1:'ln. J.;_!O '-t~ .... ...:ni,. tJ. t.J• cc~ ..... ,. c.L1m· 1 .. :·:_, .......... · ............ it.,n, •. &...,. 

.. ..... L. .4 '-· -···..._~!:. •• '1-·-.rr ··n- , ... ·- .... ; '1n· .. -t·i-1 c·· -..... -""'.- ..... - c~·-lni.. .. :·~·:.~·(::..(•u :J/ J"-'~- ... ~, ._J.._,_, .. -· .;.. .... - .:. .. 'J t:\,···- .. "·'-"~'" .. ,.,,i •- '""" • ....., __ ...:~ ... -.:. .... 

c.!hic~J".i cf cn•;iro'"t~:-1sn~al c~.!-.'-=-1min;-i.t.b.d, :.. e., cr.nt'.'.1.mir...::tio:t cf 
lat:.d fron'l r•~!;t c.·vcr1t:.t. It b~;tt!?l' f;_tr. 'i::!'.! ~it-:,:!tion .... +.ere the 
ohjccfr.·"" in to !1!"<-vcnt the r:t:neratior. cf ";";ci.Dto::i thc..t \':ould :.·~~r.:ir'9 
,a~r-·:i2~· . .1 i~i -:.!~._:: occ::-.n. 

While EPA c~i.£ r.:dd they ,-,ould 1.ike b help where the}r could, t".O 

tu:cur~n:e cf obt::.i.r.;.i::.1 a pcr:r ... 1i..t <;.n-:l ~ ... :i-=-rovcd tler•p occ<tn eite for 
cli.:;po:::1l oi ~:r..c·.vet::i.k ccnt:::.\Ti!1ated cl(}n·i!J ~r ... d soil could be r,iv:.:n 
TC"~~<>-~:~:.~ess ci c.r:.f bc!'w!it to t:::> I.;;iewcbl~ p-::ople Ol" t.he:il' nc:..:. bf 
envL·o-::!.:•.'.!nt. '1.':.·i~ io tr:rn even iI ~11 ::tutlics \·1c;rc conducted 
<1.nrl .:.11 l:::e;.:lcd ev::.h.~.:-.:.ticns nr~tl ix;.Zo1·n1:.cic11 • .. •:ere r-rovitletl ac l'"e­
quin:d u:.C.cr S.F.:\ R€'.°'.A• 'r..~in 0Pi1.i..i.cn, ot~ted 1.Jy l:..'1.o~e wlth the 
r£:;?~~~.~.:.ll:t1 'i:O :r::>..1.t 0!' n.>~ r=:.nt pelT.::~~tf:, is in 12£{cct C\ll. ab:.iolute 
probii.:it-io:l ~~::-..i::d ucc<>.n U.1;.~,...in1 crir.:br;\;~d by any U.S. o.~e;:~y. 
,..,..11-,,, 1 -.-,.~.,. C"'" ... t··' cc-.,,.,1·:,, ~-.-;;.J) -:.,, ;.,;~ ••• -.,,...,:-.t-i'"n l'CP'';l.,.. ........ ,..~, . ., \.'"''··r 

• ; ... ~. - \...11,. ·- # -•".; J ··-""''• l-·""' ... _, ........ J.•-· .... - :'·- ......... j. ...................... _ 

e10 /~•:t ·.:cul~ ::'.~d~' be n~ono_,~p ~7~1>::ccl. 'J:"hc infl~::dLJ:e ar.tl r...:l:!.'l"O",'/ 

vicv.r r-;.~~ ·yrotcc'W.r:; ·.:i1e c1r.-il:'~l:."TIP.nt tbat i8 built i.r..to ;·he Act, i~-; 

llcij·;;; voi.ced by i:;Pi'.. ct:.!ff nR i.::.uicati.ve d. ?..lmost ccrt:.'.in foifore 
!o:.· :.r.:,. <'.r,c:1cy t:1:..t woulu ccn:::ic.i.cr ocl....qn !'lumping aa o~e of ~cv.,.ral 
po:;d:il:: .:.:~eZ"•!~-.t.~Y<:?5. I cc-_n only concLi.de th~t this ~.a a ctl.rcfoily 
deeig-ncd bal."rier £r~mecl by those \vho F.ecurcd the U.S. legic.l:::.tion. 

Othcl'3 whC'I T!13.~r one c!ay facP. n dmibr ;.roblem chculd kz:c-;v fo:::.t these 
c;:lm:..! rc:~tj;'ic~:::>I:'.'> ... -,,-ill p1·ob;: ... ol:· be ~ ~T!lied i·r:q:a1·ufo::s of o.ny cir­
curn::;!:::.riccs one cuuld believe to be uniq\!e, and l''.:~:::l'cilcs 3 of hov.r 
uncert~d.n or coi;tly other <lii;p:n:~l cvtic n!l m<!y be. A& with E!l~\Vl"'tak, 
the {:;ct;; of th~ c:: ~~c, i.e., ·;-.::~ ri:;.k to ''ccrle of nf•n:r r;ur.t'.:lcc c.n-
toln.b·...,..,, .... o• ··-r1 ~"--t•~·n de;... •. : a~ ... ~ r'n·~'""~"''°'l" , • ..;i.'1... -. 1:n~:; ..... .:: •·n~\·:-c -··-··L J. •'-"" ~··"-"··\o.oo .... ~... ..~._,.._ ,1.1\ c~ . -·--••-C .'°"L;l "-- ...... •-•·.,;'"'" .. .._ . .., •"-

Jif .. .:. {.:~~- ....... ct2.1·i 2·-_-... ,: •t.~~.;,;t!T.r:~-<.~ \::-:t :::.ic:~ cc1r1~~ .. i!~""l!c11!: :·.i.:·i.~l r·.Ot ;.1:::t 
~·O ~·e::.: ;-: ) t·.I\tl l'(;r~c:~!~~ -:,..,'! tl1a c"J~l~~ine:J cic~l·is Ull<l ~'t1b:;cquc:it <:r°'~di­

tiom-..1 c::~)O!JU::e <-r ·,-rw;.·!c 2n::1. '.!1~5.r <lc~cc;"".d;u1tz, <lo~3 not dC'i:•~1· Zr-A 
st:.i! .r~orr1 rcccr::~~ ::~u1~1r: ~l:~.~ :- 11 0c~:!t1 (t1l'J1!-~ir.r, ·p~~rri:..it i1::t l::c ~Ol"!~llt, 
th~t ~~:· 1-~:~):..:ct~_: :-.::;o :~=-~:· i£ :--i.. ... :::~-.-.t~it i:: ;·.;:J~-1-~l t, ~'.1tcl ·i:l:t:. C~:~:~.J!:'~-~1 ~:i~ 
tH.s tt('C'1·i~~ :-i!r1ul-.i !~~ C!1 !.'..!~::! ~~t ~nev1c!:n.!~. Tho cx:-·l:.in.:.Llo11 given .i.s 
tlmt I~P.:\. is bound lJy foe .t\ct. 

Dr. Hc,·:c !ltn~·;d C1r,t tha U, S. hw W!\n not perfoct b'..1t the bor~t -.·:c 
J:~\·c. ! ·";·C'1: . .l.:! a!'t~~-=-c t:1~~~ L'le C. ::. !~\'".' 1,,)£> cci-L:tin ~~.:~i:t1rcs tl1·-,i 
:md:c :.t :·;··pc~-r to h-:.v~ br,f'n t:·0n!;latf!<l ::::c:n·thc b:krr:<:.tior.:-.1 
C~cnll ~ ·"1.:.n1r:i1l.~ 11 •· .. ·-.;·~r'-:t'm·:•n\: 1 ~~-~L: i.!1e "·pi::.!1!..ic hc~.riJ~'~ti J;'t.1.!l!i~:c-.~·1(..C~ 

r:{ t!~~ .. ·"' ('t ~.11,l H~·:.iJ!.:! <""·: ~·it-71q ~:~c·.~\~i.r!~r.;~~r:t i..,.~ .r.::;'f\. c:~~~~~:lii..ul·~ :..i. 

;=1-.· .~~~1~ '.: ~~'~-::~.:~r;;,~:··.': .~-·:~:=~: ·;~~ ~;· :.:~: ~·~~~;-1~·.~~.~~. ;':~1~._:~ ·:-::~~~.~-~ ~:.r;.~;-~lL-;-·.::: ~:.L ___ . 
0 ,..,_ 1l:r....,. .. I , l . • .. , 1 1 . ... 1 • • • 
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a.ppr.oved site and ~-ermit, ai·c far more certain nr..d implementable • 
Thc-r~ .i.I. re ".":.O hl~r.·.l re!itTi-:tions, no bar:d er!.! or tirnc c:cn:;umi:~~ 1!C~~rinca, 
r-.:~.J t~!~~L:.i.:::;~~ ;.~re Lo irn I'I"'-'-clo on the n1:-.:::i!.tt of t2:o ;::iti.~~.tion. TI:b 
guiC::.n'."'.C in :::~-, vic·,7 will t<~:::.d to b::.lanc:.::d ju.r..1~~c~~n'.:!; nnd actio~s. 
br 0:.:1"';: :-.~l·tlc;~,:.:."i •. ::; n;:.L.01 • .;, wli.idi ;t_. c; r'-"<-~.:;cr:.~blt.: .:>.1;d ben~.."ici~l 
to !i".7- '~· "0i·: r..:cin~r.1:.t, thf.:.: U.S. Act n.;:;.d .~-:r--=..:\ r..r-~s. are b•.~s~cl ;;.n(i 
\tnr·;~~C·!•a'u"ic o.rnl i:.ut ncc.:.;~&a.dly in the L<Jst i~~crci:;t c.£ the U. ~. 
peep~~. 

The U.S. Act an-:i r:PA R~~s. in :my vi~~·1 ~re -p:rcv:~nting th'? i!~,,_~rcsted 
ar.d :resp~nC!ible ::,cdero.l ascncba frcm con~-tidcl'ing the rcC\l i&:::·.t~s and 
merit;: cf t:ic c~se .fol' prot:f:ciir:3 the .Cnc•.'.rd~ i~ people, and ;;.re fr·:.i.:cin3 
an ar:·Jlt::·:.:.ry clcci'.:icn to tu.ry cozitamiI"..::.t~d m:-.:.t~rfal~ on lan-:1 ~t i:ncwctnk 
.! ... toll. ,, .. -:·.,.:n the be::t <.;o:i.ution by far for tl1c -:.:uewctak people is uurial in 
tho n;:;ul·i:.)r ceep ocean. 

It appe? i·s to me, t'!-::-.t ·the one-~me cUor-·o!·'.al of contaminated f.'IOil dnd 
t!Cr~p, .:.t the ~-:.:v ... ·.i$ 'NP. inve fcun~l nt J:1·;~!-,':et:ik, io n:i!: really tltc 1-i:id 
ci c.1·.:i:::«"l: '..'.'';he !:-:t~:..·i;:.~:fior:1.1 :r:('::\!!'."!.ticn.:::: ~:e?.·c in~e:1dcd to t:cntrcl r~1uch 
b::s \'.!."~':.'.;.:-..t. I ·~·;.·:.'.:c ~.hi.1 ii':lal pcin.t ·~o r.!1.::w ho·;1 C.ii:cr;.;nt th-e ir;.tcut 
of lt~~t;r:~-.:•ic.nal '.·.~;·'.dn.~ion!l eee;1ns to be comp..ircd to what we 1::.ve 
found ir. ~'.i.:.;cussi:.::n;:; -..·rith ,:PA. 

Part:\. d ~·.::i1clost1 ~·e II !'ln0WS that u ... E.A has t;cicctcd l 0 Ci/t for alpha 
war;tc3 ,.-;ith. ::i. half i~ie r,rcate::- th.:.n 50 yNl.l":i, :-:.u the concer.tratica above 
which ru,:h \•.r'1stcf.l v.tcnld be ccridtlc1·cd un.:;uitctble fo:r <lumping c.-.t !ica. 
T:lis c-onccr..tr,_1tion c:i.n be avcr~(;cd over =·.n ~.mount of ccr..t:irn..inated 
mat&l'i:\l ;.1~-t t;xcl.'.0'1ing 1 DO torm~s. T..1c d·.m1[-;~.ng :-ate for ouch con­
centr~ti . .ious can 1.:-c .;lr~y a.mouni; up to 100, OCO t;,ms per ycnr at any one 
site. 

Tc c::.;.·r/ t:1t::i f-.:..r::;:::;r. tl:~ 1 co, noo tonn:C!:\ r~crmit~~d :c, 1H~ dun1pcd 0t 
Ol\C d ~;;:· .:. n 0~1~ y ,_ · ::- ~·- t ~'.1~ :«vc r ~~~;I! c0n~.:::, ,:;;> tio~1 of 1 0 uu·i l' ~ 1, •. 1· to11, 
•. ·. -1.~ .... - , • .,+ • l ';fl I"\ ,-... ,.. .,,. _; :... ~ ' ~- ,_. c.. • '• - . ' f. /. :. q: ' .. vt •.•.. ( .......... ,, ...... _LC-· \.V\'• , .... h.J L ...... _ .. _, ur l •. \,J .• ,_.1r...cc .1 L .... l • .tt:.. o .... ·11 

\~·"Ci~_.L:. t~~' c·:;..-~:.~::!:i, ] -~- .. :c: .... Ct.lrJ ~-·lrU.lli.:;t ~-") 16. c:jJ, G00 ~~~"~'.J~l:"; c)r l G, 000 
! •ft' (·~· .,' :..~.J .,_,._ ;'l,,, : .. l •• i . •' .• . • .. •1 •1 . • ~ I •. :"" ·- .. '-'• ~ ...... ,,, ................. ·~1\:.:·;. ... :..:...;. ..... ;" Ci c:..-:n::-.t~1:r .... ~ ... c'-1 ~o:. ~· .. t. ;·_,,f!F .. ",\:cL· ·•'- ~·e-
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quiring dfor,.osal in not known e:~:.ctly, but the quantity th;).t :m.:iy h1vn to 
bo r·:_rnov<:>'i t-0 n;cct ,):c :- :~~r_./.,_ ·:n~:lc::i has been entimatcd by H&N to be 
nbon~ 79. COO yd·-·. T.:1iR \·!onld 1.;e: 

-· . - - 3 f ~ 3 
79, COO yJ..:. :-: • 764 ~-~j/yd :: lOe> cm-/'lvl : 60.4 X 109 cm3 

'\'.'it.h the den:::ty u~ Enc·.:~b.k i.Wil at ::!.::cut 1. 2g/cin3, th.is would 
be: 

60. 4 X to9 cm3 X 1. 2g/cm3 :: 72. 5 X io9g 

If idl :Cnewcf~k aoil ~bove ~00 r·Ci 239Fu per gram of soil i~ deaned 
up ph.rn :rnme concentr:iti~1:·rn lf:::~.:; ti13.n. this, one .. could :!.ssum..: fu:i.t the 
overall avel·~~~::c level 0i .'..j9Pu in fa·.:: 79, 000 yd.; cf soil n-ia;- be about 
1, 000 pCi/ g. 'l'hie ehculd be a hi[;~• e:;_tirnate.· 

•i 7Z.5X109g X 1,600 pCi/g = 7~.!3X1012 pCi 
239

Pu 

Thie iJ <\bo,_._t 73 cul'ies c!. 239Pu er: 

73 Ci X le Ci/r:, : 1, 168g or .. bout 1. 2 kg. 

Thi:! net re!:uU of n!l o! th:l~ i~ th.:-.t the fatern~tio::-...::.1 Rcg-Jlc-.ticn~ would 
t1.llow the cum-;.i.ng of 16, (.100 kg of ;:.::; Jpu into one eite in one yenr. 
ThE- tct~l w-:: woulu need to dwnlJ for :Cnewetak v;ould be ody ~.bout 
1. 2 kg cf 239Pu. T'neae t\10 nun1hera are £our orders of magnitude 
apa...-t. 

The a:.:-r:-umen~ ~n behalf of c.cean C:um')ir.('7' of Enewetak Atoll dc:>brie 
I wou.lci'Hke t:o make, is that 1. 2 k.,r; ci t:.:>'lr11 rr-.b:ed 'vi.th 79,· e;co ytl3 
0£ soil dumped in the dceo ocean i.:; ::~11 cl.most nerrli£.fible nmoi-.nt 
c:on::.:idcl'ir.g the Intcrnati~n1l Agrc<:r::1-.:i;i.t and a ti~y ~;mount to vrorry 
o.bci~it !.rom ~L~ ·--i~··~ o: c··n:crn fo:i.· r::c-·.~:::mino.t-:.0~1 cf the l:'u.dric. 
F1'·"1...:ver it:,; no'" "Ci,. l: ,.,.,nr"~r'· )~. ,., · t;.,;ni, c·· ~ ~·i!ocrra•-.1 r-'F 
·z··d~~ f..,. ','~, t.oM ., .. _l:.:.''4"f,.,..., .-.' :--. ···:,.~·.· ••.. ·-. !.> ..,_ ·-

;) '..:-l! loc~tc~ ;.n u11c :-..rc·1 in :.i-:>n~e .:.~r•Hi:(:.J. .;.;.fc C'."i::.;;:--..u1er ncr.;: the 
rml"facc: 011 •~· :::n1i:..ll i.:;far.d Ui~~tll" the £-.:et <if 1.!1c L:u,;:\1.;:tak pee pl~. 

El'-!'"1ei·~ r~"li!es n01'~!1~aC>t er :.:~1~\":l~·1: ...... l;. .. :'"'toll, tl-.c t1~~~:ln i!l 12, C(1n+ 
;foci:. -~:.:ep. Th:.; i:.. th.,} r!.tl~C !or t:i\.~ ~'1:.::\'IC:tak c:i.c:brln, put en tl•c 
bottu:n in a cunc~ete in:itl·.:::, dr.cp'!"~~cl d~ere in i.;i~plc stc·~l c0nhiners 
ver.t·~d to C'.\•o~.d c:rushi::.g. In l'T'.Y orir:.!01~. land hurid of thl!: .d<.:bri::i 
on ::°"'.!;cwet~k Aten \·1ould be a r.erio·..;,J ini:;t::i.l~c. a nc,rcr c11C.:ir1'.' .:!X;H!nsc 
to Cle t~-~·:po.yci-, ~u1<l an unnect~ssary Un·":"'t to th~ Enewctnk ji~oµl~~ 

··t''''·"'"'f"~ 

____ ""'~~_I _____ _ 
~oan /.!( ·Jl8 (J;,e,., 9·HJ ,1.r.L'.~! C!!·l:> 

, ....... s'""'.' • 
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~.1.·l thdr ~·::'.·':'r~~:i.n~::. I :..ul"'.~ect t1":-.t thi.9 ir..r.:.ttci· should be brought 
i.:.; r<1e :!t:r·,:.:.'.:i:1 -::£ t::c.:· .:.i-: te l:~parhn~r.t, OMD, :ind DOD. fince 
~:: __ ,_·;_olo~:i:--: ~ c'.:'.::.<'.1 r.fr:.;.:::l •-L~ori!J i::i l>cin~ dumr.>~d into the oc~Zl.n 
L~: r;artici!! w~.::; i•! .;11(.:; ~.:~el"::ationai .1~g1·t:er.:1enl;, I ur~e that U.S. 
I~::.!:~-:}' ~ .. ~ ~~;· .. ·~~:~l hy ~~:: .. ~~:.·.-:.re j,fi:l j ~.ltt;4f."·:. .. ctt:::d 11y· ;-_:i:'.1'\. !ias in ctlect 
L<..:t;!n ci1:.nc:ci by L'~v L..tc::....-1::0.Hono.l ;\;;:;1·eement signed by the U.S., and 
tit:•.:. U. :;. r.: .:·:-~--::_er.; : ~;c1.::!.:l t..~~tab~j-~!1 lia.i.!.:on Y.rith other particiµ;\ting 
n.:;..:ions tha.t L.va in:m.·<:,i;La in durnpin;; rnatcrials into the h.tlar.tic 
ar:J r.:icifir: '-·~{·:•.n!;. lf )'O'.l ~gree, I cut_;gcst we develop a short 
st.-.tcm~nt ,--:j :h tl.i!l mc~:"l.o <:a baclq~1·ound, for presentation of this 
prcblen1 to c-Ua?l's. 

Et .. cloL.\\res: 
Ae Gtci.tcd 

Tomr:-ly F. ?,foCrn.w 
f;pech:.l Assist:::.nt to the 

.A:: !:ist.-int r..:.rcctor !or 
Health FrC1!:ectio11 

Dividon oi Operational Saiety 

---·----.,..- I 
U.'-·:S.\: il..Dl ~F 

~ : \ : \ ! , .... ,. . , . .. I 
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DEPAR:~~T OF E~ERGY 

E~"ERGY - OPERATING EXPENSES A.\'D CAPITAL ACQUISITIO~ 

SCHEDULE 189 
ADDITIONAL EXPLANATION FOR OPERATI~G OBLIGA!IO~S 

Brookhaven National Laboratorv 
Laboratory 

GK-Multi-Resource 
Mission Resource 

l. Contractor: Contract No.: Task No.: 

Associated Universities, Inc. EY-.76-C-02-0016 

2. Proiect Title: 189 No.: 

Surveillance of Facilities and Sites 
Marshall Islands Radiological Safety Program 

3. Budget Activ~ty No.: 

68'-'4-
GK-01-01-St j ca' -

(600003) 
5. Method of Reporting: 

4. Date Prepared: 

March 1978 

6. Working Location: 

Annual Report to Division of Safety 
Standards and Compliance (SSC) 
~onthly Visits to SSC 

Brookhaven National Laboratory 

Scientific Journals and Meetings 

1. Perso~ in Charge: 

C. B. :-teinbold 

Principal Investigator: 

N. A. Greenhouse (664-4250) 

9. Person-Years: 

Direct Person-Years 
~cientitic & Professional 
Others 
Guests & Research Collaborators 

Total 

10. Costs (In Thousands of Dollars): 

Research Costs 

Total Research Obligations 

Equipment Obligations 

11. Reactor Conceot: 

8. Project Term: 

FY 1978 

2.0 
2.5 

4.5 

Continuing 

From: 

Pres.Bud. 
FY 1979 

3.0 
2.0 

5.0 

Pres.Bud. 
FY 1978 FY 1979 

150 

198 

11 

211 

218 

20 

12. Materials: 

.: Y_~~~~~~~~~·~:-~-~~ · .·,. ~-:···7 ::' 
. .. . . . 

To: 

Rev. Req. 
FY 1979 

3.0 
4.0 

7.0 

Rev. Req. 
FY 1979 

400 

369 

20 

·.1, 

FY 1980 

3.0 
~.o 

7.0 

FY 1980 

420 

427 

so 
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Surveillance of Facilities and Sites 
Project Title: Marshall Islands Radiological Safety Program GK-01-01-52-3-·a' 
13. Publications: 

Greenhouse, N. A. and ~iltenberger, R. P. Radiological analyses of 
Marshall Islands environmental samples from 1974 through 1976. B~'L Report 
(in press). 

Greenhouse, N. A. and Miltenberger, R. P. External radiation survey 
and dose predictions for Rongelap, Utirik, Rongerik, Ailuk, and Wotje Atolls. 
BNL Report (in press). 

14. Scooe: 

(a) 200 Word Summarv: A comprehensive radiological safety program will 
be maintained for the inhabitants of atolls in the northern Marshall Islands 
contaminated as a result of the U.S. Pacific Testing programs. The foll~ing 
items and services will be provided: 

ing: 

1. Environmental and personnel monitoring to provide data for 
BNL dose assessments· and determination of radiological trends. 

2. Individual and population dosimetry based on actual measure­
ments. These data will be used to mqdify dose commitment pre­
dictive models so that they accurately reflect future trends. 

). Suggestions based on field experience to mitigate doses 
via the more critical pathways. 

4. A flexible resource of radiological expertise to independently 
review radiation protection programs associated with rehabili­
tation efforts in the northern Marshalls, and for related health 
physics interests of OES in the Pacific Basin. 

Program activities for the coming fiscal year will emphasize the follow-

1. In vivo counting of Bikini and Enewetak residents. These 
effo~s--wrfl define baseline body burdens of gamma-emitting 
nuclides for new residents at both atolls, and will period­
ically assess changes in body burdens over time which might 
result from various exposure pathways. 

2. Urine bioassay to define radio~uclide excretion patterns 
from individuals, and to estimate Osr and transuranic 
nuclide burdens. 

· ................ ·· 
, '"'.,'I 

... , ...... 

(See Continuation Sheet) 
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Project Title: Marshall Islands Radiological Safety Program '7C:-·Jl-·Jl-52-3-

14. Scope: (continued) 

3. Definition of the annual contributions to dose via the 
inhalation pathway at Bikini, Rongelap, and Utirik. Special 
emphasis will be placed on continuous air sampling for wind­
mediated resuspension of radionuclides in local soils; and 
on special measurements to define aerosol contributions re­
sulting from human activity. 

4. Development of radiological dose predictive models which 
involve both human and environmental monitoring data. 

(b) Supplement to 200 ~ord Summary: The FY 1979 budget request conta~~s 
a significant increase over the FY 1978 allocation. This increase reflects a 
realistic assessment of operating costs imposed by the 11!~ counting, bio­
assay, and air monitoring activities begun in FY 1978. Additionally, field 
trip activities and analytical laboratory services have substantially exceeded 
original estimates for the basic radiological safety program, and these costs 
are expected to continue •. Finally, there are a number of peripheral programs 
of mutual interest to BNL and OES which will be cost-effective if included 
with the basic efforts, manpower and budget permitting. These include in 
order of importance: 

1. Definition of local diet patterns at all atolls of interest, 
and continuous monitoring of diets for seasonal changes and long­
term trends which might impact on realistic dose predictions. 

2. Incorporation of public information and education programs 
_into the total BNL effort to minimize the adverse psychological 
and sociological i~pacts of local radiological conditions and 
of our efforts to understand them. 

3. Retrospective assessment of the radiological picture in the 
northern Marshalls prior to the establishment of the BNL pro­
gram in FY 1975. 

4. Continued collaboration with UW/LRE on OES radiological 
programs. 

15. Relationship to Other Proiects: 

This program will be logistically coupled wherever possible to the BNL 
Medical Program in the Marshall Islands. Technical collaboration will con­
tinue on matters of mutual interest. The radiological safety program will al~ 

bear directly on a retrospective reassessment of thyroid and whole body doses 
to the BRAVO fallout victims at Rongelap and Utirik, a new program for which 
funding is expected in rY 1978. The program will also interact cooperatively 
with related efforts at the University of Washington (LRE) and at Lawrence 
Livermore Laboratory. 

(See Continuation Sheet) 
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Surveillance of Facilities and Sites 

Pr;)jecc: 7it::le: Marshall Islands Radiological Safety Progra:r. C'.-(-C'l-Jl-5>2-

16. Technical Progress in FY 1978: 

Several reports are in press or in progress for publication in FY 1978. 
These reports will summarize all Bm. radiological program activities to dat::e 
and identify the technical issues to be addressed in FY 1979 and 1980. T\./o 
field trips were made in October 1977 to initiate the BNL air monitoring pro­
grams at Bikini, Rongelap, and Utirik; and to establish the in~ counting 
program. Sufficient field monitoring data will become available to assess 
average radionuclide body burdens for residents of Bikini, Rongelap, and 
Utirik, and to make a preliminary analysis of the inhalation pathway at these 
atolls. 

Personnel and analytical laboratory resources are being mobilized to 
provide technical program support for the "13 Atoll Survey" which is expected 
during FY 1978. 

At least two additional field trips are planned for FY 1978 to continue 
environmental surveillance programs at Utirik, Rongelap, and Bikini, and the 
study of trends in 137cs body burdens at Bikini. Field trip scheduling con­
tinues to be hampered, however, by uncertainties over logistics support. 

17. Expected Results in FY 1979: 

At least three field trips will be made to Bikini, Rongelap, and C~~r~~ 
Atolls to conduct routine environmental surveillance and personnel monitor~ng 
activities. In addition, two or more field trips will be made to Enewetak to 
continue baseline in vivo counting and bioassay activities begun in FY 1978, 
and to initiate a new--eti'Vironmental surveillance program consistent with the 
return of control of the atoll to the Marshallese. 

Average baseline radionuclide body burdens will be established for 
typical residents of uncontaminated atolls. Additional contributions to body 
burdens from environmental pathways on contaminated atolls will be deter:nined 
for individuals and populations at Bikini, ·Rongelap, and Utirik. Definition 
of the inhalation pathway at t·he aforementioned atolls "Will be completed, and 
a working predictive model will be developed which incorporates environmental 
and pathway analyses "With actual human uptake experience. 

18. Expected Results in FY 1980: 

Continuation of programs described in FY 1979. 

(See Continuation Sheet) 
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Project Title: 
Surveillance of Facilities and Sites 
~arshall Islands Radiological Safety ?rogra~ 

19. Descrfotion and E:irolanation of ~fajor ~faterials, Eaui:i:ne:'lt .3.::'lC S\.!'.::c 
Items: 

Capital Equiooent - FY 1980: 

Two phantoms ($10,000) are required to provide adequate calibratio 
the Marshall Islands In Vivo Counting program. A computer-based oulse 
analyzer ($40,000) istieed'ed to maintain the division counting laboratc 
state~of-the-art, and to provide independent analytical facilities fer 
ultra-low-level sample counting. 

20. Proooseci nbligations for Related Construction Projects: 

None. 
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SC: l" ·,." ' · : 1 

DOES I . ··- J("' -) 
_ _p_~~-~-fic R9di_p_e_colo')iC£) '•.;., _ 

',IF( Pf·.OL"- .. 1 

I. c .. 111r.1c1nr; University of Washington C011tr.1c1 :\o: EY-76-S-08-0269 ,. .. ~:.. ~ .... ; 
____ I .:ibor:.atory of Radia1Jn~n~E~c~o~l~o..,.nyJ--_____________________ _ 

!. l'101t·c1 Tide: DOES I Baseline ltPIS ~o: IS1J1:\o: 

----

3. ll11c:~l·t ;\c:i\ i ry :--;o: ·i. D.Hl' Pr< p.ircd: 28 February 19713 
-------

5 .. '.~· :: .... : ,,r 1~·;·,mir.~: Annual and Special Reports 6. 'l',ntinl-! Loo1i0:1 Laboratory of Radiation Ecology 
~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~___,eattl.a.._~ashington__~~~~~~~~-

F•:,._,,,, in Cl:.:i:t:c: Allyn H. Seymour 8 · Pwil·ci Tn~;-i: Continuous 
l''.~1.:i;·:tl 1r~·.·es:ig:it.J:: {AcJlng} 11 11 Frur:l: TO' 

---
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0 ADDITIONAL [XPLi\~Jr,CJUH OPtnATl~;G COSTS 
RESEARCH AND DEVELOPf.\UJT A ·. . JCESS DEVtLOP,\1ENT ACTIVITIES 

SCHcO!.-< '.' · l '· 
DOES I ... _) 

_e~cj f i c R_~il i oe_cpJ..Qgj_cq l ____ _ 
PRoc;RA;.1 

... :, ,· .. .:_:~~ ~·:'·~s 
<''i"IC:E 

I lo. I 1'u1i.!1:ii:: Dl·l.Jil FY 1978 FY i9 79 FY 1'.) CQ 

DIRECT 

~.tl.l:1~·~ _$_2_4,ooo_ _$_2_6,ooo __ _$_2J_,ooo __ 

I rint: ~- !. ___ '.lj)OO __ _ __ 3~DOQ_ __ ft~ooo_ 
- ~ul--'.":.,1 ~..JJ-27,000 __ $ 29,00_0_ _$-3LDOO_ 

Tr .r. ti :'u~~i '!l·ncc l.QQ_Q_ _ ___ ]_, p_QO_ 1.000_ 

Ll1!1e~ Ll:~·t·ll ___ -9 .ooo __ --.10.,000- _ __ 10,0QQ_ 

Tl'T \L $ 37%000 $ 40...J!Q_Q__ _L--12. 000 

l:\l>liU 1·r ___ lJ_,QOO_ 13.000_ _ _ _]1_ • .000_ 

TUl .1iL (l!'f.IL\Tl:'\G COSTS $ 50...:.Q_(l_Q__ _..$ ___ 5) I 000._ _$. ___ 56, 000.",_ 

: I. Sc.•rl': •T,, ~l· "riutn hy l'~i:i.-ir.11 i11n·s1ir,.nu: -011·1•rcH.i111.i:•:ly ino ""r·l'l The laboratory hilS collected ml!rine, tcrr~~triul, 

()nd soil samples for radiological analyses at tl1e former Pacific Test Site since 191G and som~ of these 
samples have been prepared and stored for later use. I\ list of samples by date and area of collection and by 
s~mplc type that are now on hand is ·given in the five tables that are attached. Reports of t;ic results of 
analyses of most of the samples have been reporfcd but all of the ~ethods and techniques of ilnalyse'.:; that arc 
noH available v1ere not available when the samples were originally anlllyzed. For ~xcmplc, rrior to .19~·4 tl~0 
only analysis performed \·1as for gross beta ilnd 9an1ma radiation; the anlllyscs for _,Osr began in 1954 aw~. by 
gom:na spectrometry, in 1956; and, for plutonium, the first analysis \'ll'lg in 11~1· 

It is now proposed that selected archive samples be analyzed for Osr, Cs, and Pu for the baselin2 
program for FY's 79 and 80. /\s a result of this program, the 31-yeJr history of these radionuclidcs lit Biki•1i 
and Ene1·1etak, their 211-ycar history at Rongelap, and their 20-year history at tl:ese three ureas, as \·1r.ll as 
other areas, after conclusion of the test program could be cstJhlished. It is unlikely that similar infor­
rnJtion can bg obtained for any other area of the 1·10rld. The number of analyses will be approxir:iiltf!y 20G for 
ru, 200 for Osr, 200 by 9g111111a spectroscopy (1J7cs and other ratlionu::lidcs if present) and ?.O (of the riC'rc 
1-ccr.nt fi'.;i1 Sllmples) for !> fe per ycJr. 

In rY 1973, the a11alyscs 0f all of the s.1mplcs collcctetl in 1976 and 1J77 for DOLS lht1t hi1•1r. n~)l t:c01; 
pr 1:viou<:.ly Jnillyzcd 1·1ill he co1i1plrlr.d. Th<! rc!5lllt'> of an.1lysc~s \·!ill be included in l\·:11 rr~port~. - onr, "•n f.h.·· 
l'.:7!'; r.1r!i0loqir.<1l S1Jrvr.y in l1icru11r:::;i,1 und the ol!icr 011 l~J/G and 1077 r 01dioloqic,1l sun•r>ys in the l·:n-'.ii':!ll 
I~. lend:;. The lalU:r, csscntL:lly, 1·1ill be i1n uprJ.1linq of IJVO<'(.~l-32. . -----·--
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OFFICE 

ADDITIONAL EA?LAi-;o,· fOil OPtl\ATli'JG COSTS 
RESEARCH AND OEVELOPUEN . . l'llOCESS DEVELOPr-.~ENT ACTIVITIES 

Annual Report 18 July 1977. 

. • • DOES l '°()' ' 
J~ac.i.tic:_Ru.d10!!.CoJ D'.b:l.a L _ 
PiHJGll•\ ·.1 

[. 
I!. D.1 rn & Tit l<-s of Puhl i c.11ion" 2. Radiological Survey of Plants, Animals and Soils in Micronesia, Nov. 1975 

(in preparation ). 
1 I'· ltd.1110n ... liip to Orht·r Pr.•jccr~ 3. Radiological Survey of Plants, Animals and Soils in the Marshall Islands 

Progress Report for 1976-1977 (in preparation). 
Ii. "'''t:a·,, in FY 1•>78 Complete the ilnillyses of all samples for the DOES collected in 1975, 1976 and 1977. 

Prepare reports of the results of ilnalyses . 
I'>. 1.,,,trt·J Hnult, int-\· I" 79 BeC)in analyses of selected a1·chive sa111ples; prepare pro'.)n~ss report. 

''" l\j·n:dllt· .. uli..1 11 IY1'1 80 Continu~ analyses nf s~lected Jrchive !;c.J;:iplc~.~ r•··:~.Jrc J'fn•;!··_·-;·. 1·r:,,11·t. 
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RESEARCH AND DLVi~LL<l'i.'.l.Nl ~ • ..._.•, 1\c.J,~~,;s ctVELOPr.'.ENT ACTIVITIES 
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.. : \ .;::i;· .. OP!:R~i~O·.:, ia.c U1ua.1.ti.ae.c9l..ogi_ca] __ 

OiF1CE PIHJG<;.\".1 

Two sets of 189's were prepared on 29 April 1977, "Pacific Radioecological Prog~am (SSC Section) Baseline 
and Aerial Survey" and "Pacific Radioecological Program SSC Section Fish Tagging. 11 This year three sets have 
been prepared for the same programs - "DOES I, Baseline, 11 "DOES II, 13 Atoll Survey," and "OOES III, Ene\·1etok 
Fish Tagging and Monitoring." 

The programs remain essentially the same with one exception. The baseline program for FY 78 is unchanged 
but for FY 79 and FY 80 the analysis of archive samples is proposed. The addition of the archive samples i~ 
complemented by a slight reduction in the number of analyses of samples from the 13 Atoll Survey. The total 
budget for all programs for FY 79 and FY 80 are approximately the same ,as given in last year's 189's, and for 
rY 78 is significantly less because of the delay in initiating DOES programs II and III . 
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A R C H Q--... S A M. P L E S 
Laborato1 Radiation Ecology 

Univcrs y of Washington (=) 
TAOLE 1: Bikini Atoll 

1948 19'19 1gr,.1 1955 1956 1957 1958 19C1 1%7 1969 1970 1972 1974 1975 1976 1977 
---~~~~~-~~~~ 

LA!;D PLAtHS 
.£.._o_c9_u u t 2 1 3 3 3 11 2 16 2 l 5 5 
~C~€'.Yi>}a 2 l 2 2 14 ·-----=-7-----------------::-----· 
_!1~Q1ya l 6 4 3 4 ·2 ___ _ 
Pi1ndt1nus 1 1 1 2 2 5 l 2 8 
Ar~<;~·~root 1 2 1 3 
T~;~~-:,erschmidia l 1 2 2 rn 1 1 , 
Gl:e;:ci tru it 2 
-Otf}~r -- --- 7 -----.-,----4 -- ·39- - 6 1 

SOIL 
IsJ;1Qd Soil 13 5 3 5 2 72 36 31 166 23 94 62 
r.r:2ch Sand l 2 
Tu9<!_~nsea11nent t 1 1 .30 

L/\iiD /\illM/\LS 
-Coconut Crab : 4 43 3 
Rats--

9 3--

1 

TO B 

1 ii~ :-?-------------,6=----,,,------------..~~-~ 9 -----· 

li,\RI::r BIOTA 
- ) !" ~ , ! :~( n a- 4 10 3 1 8 5 4 8 4 
_f\JJ 1::!:_1:1Q.]J_u_s s 11 1 6 40 7 9 ---- ----··--
]Jlfl ,_ 3 3 8 6 74 18 1 12 ------
__::!; i1 J (' t 11 3 111 ~ 5- 4 
~().:~fj$h 1 J_ 1 8 10 22 1 

----=--3 (j -- f---
Sun1eonfish 1 3 2 32 l 14 7 2 3 
J!T1-r~r~}' i sl1 3 6 26 5 1tl7 tl 20 -52---·--5---..,,.4-=-1 -- __ 
Cru:;t.aceilns 2 7 i6 1 ·-74- 14 35 1 12 I -G 
To~~0 J lsrionge 30 i -T 4 - 2 ---~) i .r ---- ----
r chi n0rlcrms 2 64 9 
ii_:~:.1ti!ill·- 4 8 --'--7 ____ _ 

Bli:TllIC /\LGl\E 
-il~-li111cda 2 l 4 2 l 8 13 

O(ter -· 3 c 21 1 3 ~---------



-- : 0 A R C H I .i· . . S A M P L E S ~) 
Laboratory~ adiation Ecology 0 

University of Washington 

TA!3LE 2: Encv1ctak /\tol 1 - -·- ---

1948 1949 1951 1952 1954 1955 1956- 1957 1958 1959 1961 1964 1972 -
LAilO PLA~ns 
C Cl C_.P :111 t 3 17 3 
~c;_Q~_!.Ol a 1 2 11 4 12 l 1 15 
£0pilva_ l 
_£~_!ld.~rJJ'>_ 4 1 1 
Arro·.1root 
T:~ssel:schr.11 di a 5 5 15 2. 1 ____ J_S _______ 
l3n~aci (ni1 t 
·ati~-i_~- __ -· i}_ - -1 11 19 4 ___ 6 ___ 3J 

SOIL 
--TiL~ !!d Soi_ 1 9 11 11 'l 41 2-P 6 H 43 6 4'l 19 

Beaci1 Sand 1 42 10 7 l 
l~~on~~ed kent 3 33 15 8 . 1 7 2_ 1 3 lG 

u.·m 1\:ii::r'\LS 
-(~1-:r.nutCrab 18 6 7 ------ --·-. 

i!a t c; 3 --·-·-- 2 9 _35 
_Bin ts ___ 6 33 ___ ··--- ---

r-:;,~ I iJE r. iOT/\ 
-Tl-l(f1--c~-;·,---- 2 68 3 7 31 2_ 17 LI 5 ?_7 __ 
_Q_.~_k:~~i< 1 11JU:s<:!i __ ? 13 1 1 2 'l 1 4 l 3 5 
I ~!.~f~ _ _ __ _ __ 2(5 7 6 12_0 8 5 _?.~--
i:uJ1~t_. l 3 4 4[)__ 

.0Q'.!1.~_i' t! 1 1 2 3 1 _35 __ 
2_!~Q~:_r· f i_sh 2 5 7 6 34 31 ------
Other fish 9 1 95 56 63 145 P!__ -- -- . ---- -

l 18 52 9 61 3 __ Cr us ta<.c~.i ns 24 
Sii•:~ f2_sL9riqe 20 1 12 3 2 7 1 1 16 _]__ 
-~bi no_clc r;;:s 13 3 6 1 3 3 z 6. 22...___ 
Pl ar:iLt_OJl 2 2 3 _35 5 

CEllllll C /\LGAE 
l;jTl:iicd,1 1 l -- - - --- - -

__ ? 4 3 7 1 3 11 1 ·-

Qt!l·?l_~-- -- -- ~--_1 ___ _]_9 ___ 10 Hi __ '.i ______ l ____ (l ____ l _____ 



; A R C H I V~ S A M P L E S 
~ Laboratory' ,adiation Ecology 0 I Uni vi:-r s ;\.r,;o f lfo sh i ng ton l 

TABLE 3: RonT1~p._JJ_linoint1~_!_anj Rrnqerik Atolls 
19~'1 1955 lJ56 1957 , n 1) 

' .J.; .J 195<) - 'I 9b 1 1963 1%4 1%7 1971 1972 1974 l 'J76 
;·~ ~·:rs 

-·--··- 1 8 6 5 28 45 126 100 1 5 10 l rc:~n!lt 34 
-~~,.-~vol a 7 13 59 84 29- 2 - .JL.._:_ -- --

F(1~·aya l 1 l 1 7 3 5 
Tand.1nus 4 2 2 28 90 52 50 4 6 10 
.Cirra: .... root 

----

2 1 l l 5 
;.1cs s ersc hmi di a 5 54 67 15 2 
orecld il-~li t 3 2 2 14 10 11 3 1 

Other-=--- 3 4 5 125 260 173 118 5 11 
SOIL 
-·-rsrand Soil 7 21 11 10 258 3110 270 163 17 24 106 82 

r.P.c1 ch Sand 2 6 4 1 
-------

Tanoori sediment 12 2 10 3 --------
u,r;o /\.;I l!1f\LS 
-co-com1f. Crilb 8 10 90 112 17 75 30 4 8 29 12 
-i~~1t s ··-. ---

1 
Jd.~'.l_~ -~-

-
- _l 2 2 4 9 2 2 4~ 

; :f..F ii:( ! : !OT A 
. _T.r1.t17l"C:1_.i __ 1 10 61 9 34 15 2 )Q __ 
lfri1cr· · i:0l luscs 4 1 8 116 7 5 29 27 3 ----t llfl•~' . ---·· 7 l 4 17 _G t' 

L -!-1t; 11 ,:t ----- ') ------- _,.;_ ___ 
soat fish 1 1 3 45 70 -~o. 8 ] 3 ___ 1 __ 

-:c;t~;-~!::-011 fish 
. 

2 6 6 11 
ifrVii: H sh- 1 2 35 4 2r 30 __ 11~- 1 Jl 
-(;~,~j'"" t · :~(~1~:;ls 1 4 13 l __ lfl6 4 
_Lr~ ,:-rl 1 / . ! ;t2!l-~C 9 ?O 3 1 1.Q 
Lr'iir:: 't·n11s 3 9 14 5() 1'1 17 
r1 C!r.I: '.'HI 4 11 --- . -

~ ~'; T'l IC /\L G/\E 
I(! 111: ;;-<fl-- 9 1 3 12 1 1 l !) 4 

=fJ! h 0~~ _-_-_ .. 2 ? ____ 26_ 3 '10 '1 1 J 
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·o ARCHo- SAMPLES 
Laborato1 · f Radiation Ecology 

University of Washington 

TABLE 4: Other Marshall Islands 

0 
1949 1954 1955 1956 1958 1959 1963 1972 1974 1975 1976 

LMID PLANTS 
Coconut 4 2 5 2 6 9 
ScJ,_r>_yo 1 a -, 
Pa p .J •1 a l 3 2 2 2 Q_ __ _ 

Pon-dilnus 2 2 3 5 8 2 · 9 _2_1_ 
71i.~Q.l·:r..P_QJ: 1 ___ , ______ _ 
Dg_-.~·~r?chrnj di a l l~-------------·-----------
.D !~ (' ,, d f l'U it 1 5 - 3 5 -- 1 5 -
_OJ i•rr 2 5 '1 _ 

SOIL 
-r~s~.Q_d so11 s 3 

P.r.:Jch Sand 5 
Tilr.~-;·inSediment 2 

105~ ~---~~~~~~_J./____j-L__ 

Lf.ilu Ail111ALS 
-f:i)r;:!!lut Crab 2 B g ~ ___ 5 

_g?, l <; 
·-----~~~-~-~~-----~~~~--------------~---------------·------------------·--

Li·-~ 9_<; 4 
(1(.RJ;;[ BIOTI\ 
-1-r Lt~1c!.!il-- g 3 
_Q~~le_'. ~~oll uses 8 1 

. 1_11·1.1 13 
i\iillel 
'.in,~tfE-:-h----------------------------------------'"---~-----

su!=(;co-nfi sh 2 2 7 
])1Ji~'f=-Fi sh 6 7 2 3 C= 
_(_rw;t~c_r_Ans 9"------"8<--------'-------------------
_r;_o_1~ ~l.?.P2!:!.9e ---
_E~IJ_i nop~rm$ 21-----------------------~-
J~l·i rit ton 1 -----·----------

nrnrn I c ALGAE 
l1~-ifil·:n.c1il - 3 _ __.L___ _______________ ------· 
~'Hiir·1:. --- _________ _]_ L_ -- ----------- ----- -
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A r c a 

Hawaii 

Ponape 

r1 ; : (, ! I r '/ f r I' .. . ' l ; 
lubJ1·.: tcr··; a r ':.; ! , :, ~;: ., ~·. 1 l ·;; 

Universi t/ of ,,,,.,,.11 .. ~··11 

TA(ll[ ;;; !~it 1·r,•: ·: '' 1 
.. '. •• • 'i.1 

Y e a r _:, d_.~_;' __ i __ ,: _ _.....·1--~ 

1951 

L1i::n 
Plf.:ITS 

1954 5 
1956 13 
1958 9 

SOIL 

1975 15 11 

1 .• • 
... ,~. •U 
I •••tt•1 ('" 

f ·I' I I• J \ .. .J 

i'.F,RI~lE 

BlOit\ 

21 
4 

~~~--~---------~ ~~· 

Kusaie 

Guam 

Yap Is. 

Pal au 

Ka;: i ngama rang i 
Thailand 

Canton 

Christmas ls. 

Pai;o Pago 
Line Islands 

Tongatapu 
San1oa 
Fiji 

Johnston Is. 

R.oi'utonga 

Hong Kong 

Gul:pugos 

Truk 

1956 7 4 
1958 13 

1956 6 
1958 1 

1956 
1958 
1959 
1975 

1956 

1956 
1958 
1959 
1975 

1958 

1958 
1959 

1961 
1952 

1962 
1975 

1962 

1962 

1962 

1962 

1962 

1962 
1966 
l9G7 

25 

19 

3 

7 
20 

10 

.9 

10 

5 

27 
4 
3 

15 

3 

13 

15 

1 
13 

34 
8 

1 

12 

8 

12 
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SCHEDULE 189 
Lawrence Li vennore Laboratory rTl . 
University of California ~ Env 1 ronment 
Livermore, California r=JLtfe Science Research Biomedical Applications 
1. CONTRACTOR: University of California, Contract fW-7405-eng-48 
~~ PROJECT TITLE: Continuing Harsha11 Island Radiological Dose Assessment 

2b. ABSTRACTED TITLE: Harsha 11 Is 1 and Dose Assessment 
3. BUDGET ACTllJf-NO.-: -1 4~ -OA1rJiREPARED: 

GK-01-01 ~It Harch 1978 
7a. PERSON IN CHARGE: lt. L. Mendelsohn /E.H. Horimoto 

7b. PRINCIPAL INVESTIGATOR: W. Robison 
9. 11AN YEARS: 

(a) Scientific 

(b) Other Technical 

Total 

10. FUNOING (Thousand $): 

Operating Costs: 

(a) Manpower 

(b) Materials, Services, etc. 

(c) Indirect Expenses 

Total Operating Costs 

Capital Equipment not Related 
to Construction 

FY 78 

0.7 

o. 1 

D.8 

FY 78 

22 

11 

t7 

50 

0 

Pres. 
Budget 

o. 7. 

0.1 

o.8 

Pres. 
Budget 

2lt 

12 

55 

0 

~. METHOl> OF R£PORnNG: 

Annual 

FY 79 

Reprog. New 

0 0 

0 0 

0 0 

FY 79 

Reprog. New 

0 0 

0 0 

0 0 

L- 0 

0 0 

2c. RPIS !No. 6001lt6 

2d. 189 No. LLL/ASEV-80- 22 
6: - WORKlNGLOCATION: 

Livermore. California 
8-. -l>ROJEtrTERM: 

TOTAL 

0.7 

o. 1 

o.B 

TOTAL 

21t 

12 

19 

55 

0 

Continuing 

FY 80 

0.1 

0. 1 

0.8 

FY 80 

27 

33 

20 

80 

0 

I ... 
\11 
\11 

I 

t 
~ 
~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~---6 
12. MATERIALS: Not Applicable , , or~rTnR rnNCEPT: Not Applicable 
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13. PUBLICATIONS: 

1. W.L. Robison, W.A. Phillips, and C.S. Colsher, Dose 
Assessment of Bikini Atoll, Lawrence Livermore Laboratory, 
Rept. UCRL-51879, Pt. 5 (1977). 

2. W.L. Robison, V.E. Noshkin, and W.A. Phillips, Assessment 
of Potential Doses to Populations from the Transuranic 
Radionuclides at Enewetak Atoll, Lawrence Livermore Laboratory, 
Rept. UCRL-52408 (1978). 

3. V.E. Noshkin and W.L. Robison, Consideration of the Im acts 
of Soil Dis osal on Northern Runit Yvonne Island and the 
Marine Environment, Report to DOE Headquarters, p. 1977 • 

14. SCOPE: 

This project will evaluate the radiological problems associated 
with the resettlement of Bikini Atoll in the Marshall Islands including: 

• a.lternate living patterns involving Bikini Island, 

• a iternate islands. e.g., Eneu Island and Nam Island in the 
northern section of Bikini Atoll, for primary residence, 

• radiological implications of copra produced at Bikini Atoll 
on the world market, 

• economic impacts to the Bikini people and the Marshall 
Islands if such crops are restrained from the world market, 

• 1.ong-term use of Bikini as more time-dependent data become 
ava i lab 1 e. 

We will maintain the data files and information both from Bikini and 
Enewetak so that we can respond rapidly to DOE needs for Marshall 
Island assessments. 

15. RELATIONSHIP TO OTHER PROGRAMS: 

This assessment program is closely related to the follow-up 
research programs at the Bikini and Enewetak Atolls (189 Nos. LLL/ASEV-
80-5 and -22~ to the continuing assessment of Enewetak Atoll, and to 
past surveys at both atolls. Results from this program will be 
integrated closely with any future atoll surveys. 

16. TECHNICAL PROGRESS IN FY 1978: 

The initial dose assessment of Bikini and Eneu Islands at Bikini 
Atoll (see publication No. 1} was completed. The predicted doses for 
living patterns involving Bikini Island are more than double the 
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Federal Guidelines. The predicted dose for Eneu Island living patterns 
Is marginally in line with Feder~l Guidelines. The terrestrial food­
chains pose the greatest potential contribution to the population dose. 

A Marshall Island data bank was initiated. This data bank will 
Include data generated In our field programs and data published by 
others. 

We also have supplied DOE with two reports on Enewetak Atoll (see 
publication Nos. 2 and 3). The assessment of the potential doses due 
to the transuranics at Enewetak atoll indicate that predicted lung and 
bone dose rates at Enewetak Atoll may exceed the new EPA guidance. 

17. EXPECTED RESULTS FOR FY 1979: 

Our goals for FY 1979 are fivefold. We will: 

• Continue to update assessments of potential doses for 
alternate living patterns at Bikini Atoll as new data 
become available from the test plots established on Eneu 
Island. 

• Reevaluate all of the living patterns and potential long­
term use of the atolls as more time-dependent data become 
available. 

• Develop the assessment of the radiological significance of 
copra produced on Bikini and entered into the world market. 

• Expand the Marshall Island data bank so we can respond 
rapidly to needed assessments of Bikini Atoll. 

• Assess proposed changes In living patterns as suggested by 
DOE, Department of Interior (DOI), the Trust Territory, the 
Bikini and Enewetak people, and ourselves. Many of the 
needed assessments will be identified as the resettlement 
proceeds and questions arise. 

18. EXPECTED RESULTS IN FY 1980: 

Additional assessments considered necessary by DOE, DOI, the 
Trust Territory, the Bikini people, and ourselves will be conducted. 
These will Include evaluations of alternate living patterns, annual 
dose and body burden estimates, alternate diets, and remedial actions 
directed toward reducing either uptake or radionuclide inventories at 
Bikini. Evaluation at Bikini Atoll of islands other than Bikini and 
Eneu also may be necessary. Delineation of the possible long-term use 
of the atoll will be of particular importance. 
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19. MAJOR MATERIALS, EQUIPMENT, AND SUBCONTRACT ITEMS: 

None. 

20. PROPOSED OBLICATIONS FOR RELATED CONSTRUCTION PROJECTS: 

None. 
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SCHEDULE 189 
ADDITIONAL EXPLANATION FOR OPERATING OBLIGATIONS 

Brookhaven National Laboratorv 
Laboratorv 
l. Contractor: 

Associated Universities, Inc. 

2. Project Title: 

Contract ~o. : 

EY- 76-C-02-0016 

GK-Multi-Resource 

Mission Resource 
Task No.: 

189 'No. : 

Human Health Effects from Energy Generation 
Medical Studies of the People of the Marshall 
Islands Accidentally Exposed to Fallout 

3. Budget Activitv No.: 

GK-01-02-01-1-(a) 
(000032) 

5. Method of Repor:ing: 

4. Date Prepared: 

March 1978 

6. Working Location: 

Scientific Meetings 
Scientific Journals 

Brookhaven National Laboratory 

7. 

9. 

10. 

11. 

Person in Char~e: !3. Project Term: 
R •. A. Conard (664-3577) 

Continuing 

Principal Investigator: From: To: 
R. A. Conard 
K. D. Knudsen 
H. s. Pratt 
w. J. Grant 
Person-Years: 

·Pres. Bud. Rev. Req. 

Direct Person-Years FY 1978 FY 1979 FY 1979 

Scientific & Professional 5.0 3.5 4.0 
Others 7.0 4.0 7.0 
Guests & Research Collaborators 2.0 2.0 2.0 

Total 14.0 9.5 13.0 

Costs (In Thousands of Dollars): 
Pres. Bud. Rev. Req. 

FY 1978 FY 1979 FY 1979 
Research Division 305 317 462 
Hospital Division 115 103 103 

Research Costs 420 420 565 

Total Research Obligations 420 425 570 

Equipment Obligations 1 5 s 
Reactor Conceot: 12. Materials: 
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Human Health Effects from Energy Generation 
Medical Studies of the People of the Marshall 

Project Title: Islands Accidentallv Ex"Oosed :o ~allot:t GK-0:-02-·l!-l-< a' 
13. Publications: 

The following citation was previously listed only as submitted: 

Conard, R. A. Summary of thyroid findings in Marshallese 22 yea~s after 
exposure to radioactive fallout. Radiation-Associated Thyroid Carcinoma, L. 
J. DeGroot, Editor, pp. 241-257, Grune & Stratton, New York, 1977. 

14. Scope: 

a) 200 Word Summary: 

The primary objective is the determination of the life-time effects of 
fallout radiation on the Marshallese who were accidentally exposed to 
radioactive fallout on March l, 1954. Medical Surveys of these people are 
conducted at quarterly intervals, and an unexposed Rongelap population is 
examined for comparison. The surveys, carried out jointly by Brookhaven Na­
tional Laboratory under the auspices of the Department of Energy, and the 
Trust Territory of the Pacific Islands, are of great importance in view of the 
development in this population of growth impairment in some exposed children, 
thyroid lesions, and one case of acute leukemia. 

b) Supplement to 200 Word Summarv: 

Post-exposure surveys in the Marshall Islands have been conducted for 23 
years-. In addition to the 244 people orginally exposed, a group of 150 
unexposed Marshallese are examined for a "comparison population" to assess 
late effects of radiation from fallout. The continuing development of thyroid 
neoplasms, and the appearance of one case of acute leukemia, indicate the need 
for frequent examinations. In addition to routine physical, hematological, 
and other laboratory examinations, the surveys involve special studies related 
to aging, malignancy, reproduction and measurement of body burdens of 
radionuclides resulting from the slight contamination remaining on the 
islands. Thyroid patients are returned to the United States for complete hos­
pitalization and surgical treatment. In view of the diverse medical problems 
and their management, a Physician and a Physician's Assistant are in residence 
at Kwajalein and make regular trips to Rongelap, Xajuro and Utirik to super­
vise care and perform interim examinations of the exposed Marshallese. 

15. Relationship to Other Projects: 

The studies of the exposed Marshallese are closely related to the Radia­
tion Effects Research Foundation studies in Japan and to the studies of the 23 
Japanese fishermen exposed at the same time as the Marshallese to fallout. 
Radiation still ranks as one of the more important hazards that must be 
considered in the DOE program. The effects of fallout exposure in the 
Marshallese provide valuable information, particularly with regard to thyroid 
effects from radioiodine exposure, that may relate to a reactor accident in 
the remote event that such should occur. The Marshallese data are used in 

(See Continuation Sheet) 
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Human Health Effects from Energy Generation 
Medical Studies of the People of the ~arshall 

Project Title: Islands Accidentallv Ex:iosed.to Fallout GK-Ol-0:-J:-:-'a' 
IJ. Relat1onsh1p to Other Projects: (Cont'd) 

analysis of such accidents, such as' for ~he Rasmussen report. The data are 
also quoted in other reports such as the NCRP, ICRP, BIER, and :hose of the 
United Nations. 

The Safety and Environmental 
ducts radiological personnel and 
Marshall Islands and inhabitants. 
the Medical Surveys. 

Protection Division of this Laboratory con­
environmental surveys of contaminated 
These studies are closely coordinated •.1it!i 

16. Technical Progress in FY 1978: 

In response to requests by the people of Rongelap and Utirik, DOE agreed 
(February 1977) to assist the Trust Territory in an expanded health care pro­
gram for the people living at Rongelap and Utirik Atolls. Accordingly during 
the March 1977 survey (23 years post-exposure) all Marshallese living on these 
atolls, who wished it, were given complete medical and laboratory examinations 
similar to those in the exposed group. Greater physician-patient relationship 
was attained by lengthenfng the stay on these islands. Quarterly visits ~ere 
also conducted at Rongelap and Bikini, but due to misunderstandings between 
the Utirik people and the Resident Physician, the latter was requested not to 
return. Recently, however, the people have requested that he return and i: is 
expected the quarterly visits to Utirik will be resumed. 

The health status of the people examined was found to be generally good. 
Thyroid abnormalities continued to be the only definite findings related to 
radiation exposure. During the past year, thyroid surgery was done on two 
exposed Marshallese (a 43-year-old Rongelap man and a 50-year-old Utirik man) 
and on one 66 year-old unexposed Rongelap man. The latter had a thyroid can­
cer but the two exposed people had benign lesions. 

There have now been 39 thyroid abnormalities (32 with surgery) a~ong the 
244 exposed Marshallese (35% of the Rongelap people and 5.8% of the Utirik 
people). The occurence of three thyroid cancers in the exposed Utiri'.< popula­
tion (c0tnpared with four in the Rongelap group) appears to implicate radiat~cn 
exposure in the etiology but the high incidence is puzzling since it is 
greater than would be predicted based on Rongelap and Japanese data, and there 
does not appear to be any increase in benign thyroid tumors in the group 
compared to the much greater prevalence in the Rongelap group. Because of the 
uncertainty of the incidence of thyroid tumors in unexposed Marshall Islanders 
and in order to obtain better statistics, during the past year thyroid exami­
nations were included on all unexposed Rongelap and Utirik people on any of 
the Marshall Islands visited. It is hoped that this study will be extended to 
include thyroid surgery when indicated. Also in order to help solve the 
Utirik dilemma re-evaluation of radiation doses from fallout to the Utirik 
people, including the thyroid, has begun. 

(See Continuation Sheet) 
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Human Health Effects from Energy Generation 
Medical Studies of the People of the Marshall 

Project Title: Islands Accidentally Exposed to Fallout GK-01-02-01-!-r a.~ 
16. Technical Progress in FY 1978: (Cont'd) 

During the past year the bill authorizing compensation to certain of the 
Utirik and Rongelap people for radiation injuries has been signed by the Pres­
ident an~preparacions are under way to initiate these payments. 

A study of diabetes, a serious disease in the Marshall Islands, was 
initiated several years ago and continues. During the past year an intesti~al 
parasite survey was started at Rongelap Atoll with studies of stool specimens 
and serological testing (immunofluorescence). 

Anthelmintic therapy (Vermox) has been started on nearly the entire popu­
lation. A large percentage of the people had positive stools for parasites 
and it is hoped that these parasites may be virtually eliminated in this is­
land group by the treatment regimen. 

As part of the expanded medical studies a trailer is being obtained for 
laboratory purposes at the Hospital at Ebeye and will be used by the Resident 
Physician and his assista~. 

A program to educate the people of Rongelap and Utirik regarding radia­
tion and its effects was implemented during the past year. During the time c: 
the annual surveys lectures were given to the people by members of the medical 
team and in addition Dr. Naidu, of Brookhaven remained on Rongelap island for 
over a_ month indoctrinating the people about radiation. 

Radiological monitoring of people living on Rongelap, Utirik, and Bikini, 
including radiochemical analyses of urine samples and whole body gamma-
spec trographic analyses, was done. Evaluation of low-levels of plutonium 
detected in the urines of Bikini and Rongelap people continues. It is still 
uncertain if contamination of urine sam~les may be a factor. A disturbing 
finding was a sudden increase in the 13 Cs levels in the Bikini people al­
though still well below the MPBB. It was apparent that the people had been 
eating the locally grown breadfruit and pandanas. The course of action to 'e 
taken with regard to the Bikini people is uncertain at this time. 

Two new physicians are being hired for the program. Dr. W. Grant will 
replace Dr. K. Knudsen as the Resident Physician and Dr. H. Pratt will eventu­
ally replace Dr. R. Conard when he retires. In addition, a Physician's Assis­
tant, Mr. Richard Coppola, has been hired and will join the Resident Physician 
at Kwajalein to assist in medical care in the islands. Th'is acquisition is in 
relation to the expanded medical program described above. 

The attitudes of the Rongelap and Utirik people toward the examinations 
has improved, due partly to a better understanding of the objectives of the 
medical team as a result of the increased educational program, and partly to 
an improved attitude of the Marshallese politicians. However, activist groups 
from Japan and a law firm in the United States continue to cause unrest among 
the people. 

(See Continuation Sheet) 
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Human Health Effects from Energy Generation 
Medical Studies of the People of the Marshall 

Project Title: Islands Accidentally Exposed to Fallout GK-01-02-01-1-' a) 
1 i. Expected Resu1 ts ln FY l 979: 

In view of the serious late effects of fallout exposure, continued medi­
cal surveillance of the exposed populations is mandatory. Special examinations 
for the thyroid abnormalities, as well as for neoplasia of other organs and 
tissues, and other late effects must be continued. Other studies that will be 
pursued include: 

A. Thyroid Control Study: It is hoped that DOE funds will be approved 
for carrying out thyroid surgery in the United States on unexposed Rongelap 
and Utirik people in the extended control study where such surgery ls 
indicated. 

B. Re-evaluation of dosimetry of the Utirik people, including thyroid 
doses. 

C. Study of the nature and treatment of diabetes in the Marshallese. 

D. Intestinal parasite study in the Rongelap people and the treatment 
program with possible expansion of the treatment program to other atolls. 

E. Studies with Dr. Raymond Popp (Oak Ridge) for frequency of isoleucine 
substitution in hemoglobin of Marshallese blood as an index of somatic muta­
tions associated with radiation. exposure and aging. 

F. Studies of polymorphism and rare protein variants in the blood cells 
from children of exposed and unexposed parents. Dr. James Neal at the Univer­
sity of Michigan has expanded his battery of tests for these variants and has 
agreed to reactivate these studies in Marshallese children. 

G. An expansion of the educational program for the Marshallese living on 
the contaminated islands of the northern Marshalls. Dr. Naidu has agreed tv 
visit Utirik for a month, and lectures at the time of the visits by the medi­
cal team are planned. A booklet on radiation and its effects is planned. 
This program is carried out in collaboration with the Safety and Environmen~al 
Protection Division at BNL. 

H. Evaluation of body burdens of radionuclides in the people living in 
the northern Marshall atolls will be done jointly with Safety and Environmen­
tal Protection Division of this Laboratory who have recently been assigned ~he 
monitoring responsibilities. 

18. Expected Results in FY lSBO: 

Continuation of the medical surveys of the Marshallese is anticipated en 
an indefinite basis. Emphasis will be placed on examinations for thyroid 
abnormalities, cancer, hematologic disorders, and other possible effects of 
radiation exposure. Evaluation of internal body burdens of radionuclides in 

(See Continuation Sheet) 
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Kuman Health Effects from Energy Generation 
Medical Studies of the People of the ~arshall 

Project Title: Islands Accidentally Exposed co Fallout GK-01-02-Jl-l-(a) 

18. Expected Results in FY 1980: (Cont'd) 

personnel and environmental radiological monitoring will continue to 'e an 
important part of the program. 

19. Descriotion and EXPlanacion of Major Materials, Equipment and Su~contract 
Items: 

Capital Equioment - FY 1980: 

None 

20. Prooosed Obli2ations for Related Construction Projects: 

None. 
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RESEAnCH AND DEVELOPMENT ANO PHOCESS DEVELOPMENT ACTIVITIES 

Date! February 15, 1978 

' 
I. Ct111tr.1c1or: Holmes & Nn~ver, Inc. · Cuntr01cr !\01 EY-76-C-08-0020 

Pacific Test Division . ·- . . 
Human Health Effects from Energy Generation 

2. Prnj cct Ti tire (Hcdicdl Surveys of Hnrshnllesc) RPlS :\o: 

- -. 
'· Uu1lgcc Activity ~o: GK-01-02-01-1 4. Dnte Prcpau·tl: February 15, 1978 
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'· ~lcthu1l uf lt'l'rurtlng: Monthly·~ Annual Coat Reports 6. l'orldng l.u.c:111iu11: Pacific Aren 
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. 1. l'rr:.un In Char~e: W. J. Stanley, Director, PASO K. Prujccl Tc1111: Continuing Program 
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FY 1078 
.J 

'.I. \l.111·\' 1·11u: FY 19 79 FY 19 80 fi VEAllS 

.t) Sl·i&·1111fic ·-· 

11) Tc·d111lc11I /Other - -

'lOT1\I. -o- . -0- -o- -0-
• -- .. .. _... ... -- -- -

10, Funding: Sunu1UU)' FY 19 78 FY 19 79 FY 1980 6 YEARS 

") Orrriulonnl 65.0 70.0 75.0 -0-- -
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-0- -0- -0- -0-
b) Carit:ll Equlr. 

. 
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FY 19 78 

O_ ____ -

0 

65.0 

65.0 

65.0 

FT 19 79 FY 19 80 

-- . 0. 0 

0 a 

10:0 75.0 

70.0 75.0 

70.0 75.0 

11. Srnpc: ll'o be •rlncn by rrlnclrnl ln\·tstlgntor • nprroxlmntt!)' ·100 'A·ordi£) 

Tl1c Rubmlsslon of the boeic justifications ond budget estimates for this progrnm ore the rcsponsihillty 
of the Brookhoven Notionol Laboratory. 

Holmes & Narver has been requested to provide logistic support in the Pacific area. This submission 
includes the scope and funding for, the H&N effort. 

tinny support requirements arise on a dny-to-doy basis and cannot be accurately forecast in detail. 
The general scope, however, has been similar in recent years, permitting reasonable prediction9 of 
total costs. 

T11c following eetimntcs arc based on recent history nn<l on outline of thc.flcnern( progrnm scope. 
Thr r~tlmntrA include nn DAAumption thnt hoth RcnpC' nnc1 coAtA will incrcnnc Al:!.f;lttly in rnch yrnr • 
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RESEARCH AND DEVELOPMENT ANO PUOCESS OEVELOPMl:NT ACTIVITIES Schedule 189 
Page 3 of 4 

' 
GK-01-02-01-1 ··Medico! Surveys of Marshallese· · . 

Direct labor is so seldom involved that no man-years 

1. Support MD at Kwajalein 
2. Potients' Mainland Trips for Treatments 

... 3. .support Medical Surveys 
4. M&R Facilities at Island Sites 

Total 

. .. 

of effort are ~nticipated. 

FY 1978 FY 1979 FY 1980 

9.0 10.0 11.0 
13.0 14.0 15.0 

25.0 27.0 29.0 
18.0 19.0 20.0 

65.0 70.0 75.0 =-

.. 

1. The program maintains a full time doctor ond assistant at Kwojalein, ond H&N support cost 
estimates cover their home and office rental, medical and office supplies nnd island transportotiQ~· 

2. Pnticnts' mainland trip expenditures involve commercial air force, living cxpcnscR, mlsccllnncous 
purchnACA of clothes ond the cost of occompnnyinR interpreterA/eAcorts. 

3. St1pport of Medicnl Surveys - Ench yenr the Kwajnlc1n doctor ~nkce four trips to tl1c outlying 
islands, ond at least twice a yeor tcoms of specialists trove! from New York to conduct an 
in-depth check of the Harshollese, especially those who nre considered patients. Support . 
costs involve air fares, ·shipping costs, costs for Trust Territory medical assistants, special 
transportation; gift food for island populations, et cetera. 

4. Facilites maintained consist of troilers or other structures, boats, vehicles end other equipment 
located on the islands of Kwojalein, Majuro, Ebeye and Rongelop. 

' 

• '· 
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' 
I J, l>;aru &: Thlu al Publlc1tlon1 . . 

None 
' I • 

N/A U. Rdationshlp ro Orhcr Profec11 

1-1. Progr~ss In FY 19 ~ ) 
) . . 
) I~. E•rl'c1td Ruuhs in FY 19 N/A 
) 

f(,, l~1r~cu:J l\,!suhs in F\' 19 ) 
) 

I".'. l>r&>puscJ Ubllgatlons for Rl'l1t1l'd Cunsuucdon J>rujl'CIS None 
,, 

. 
.--- ..... _ 

Ill. 1•roJcc1 ~lilu1ane Chnrt FY 19 FY 19 FY 1!> . .. - ··-·-· '"-·· 

I 
I 

N/l\ 
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Contractor 

• RESEARCH AND DEVELOPMENT AND Pl\OCESS DEVELOPMHH ACTIVITIES 

• Holmes & Harver-, Inc. 
Pacific Test Division 

Cuncracc ~o: EY-76-C-08-0020 I. C.u11u.1c1or; 

• Human Health Effects from Energy Generation 
?. Projccr Ticl~1 (Research Vessel Operation) · RPIS :So: 

\, Uuclt:c-r Actlviry No: GK-01-02-01-1 4, L>n te Prep.arc-ti: Feb. 15, 1978 
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Schedule 189 
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· T.ii.L; !':u: 

I 

I 81J :\o: 

·--------- - .. • . ··---- ·-----------------
• 7. l'•·r:.u11 in Chur,:t: W. J. Stanley, Di rector, PASO 

'• 1'ri11dpal ln\'l'\li"ntur: N/ A 

11 ~l.111·\'c·1us: FY 1878 

el) Sd t·111ilic 

b) 1'rch11ic11l / 01her 

0 

. .. 

. 

FY 10 79 

0 

ff. Pruj tel 'l't1111: 

i: r11111: 

Continuln~ Progrnm 
To: ·----··------...... ~-----------

FY 11110 G YEAllS 

0 N/A 
TOT,\L -· ---· . . ---·-

I 0, f unJini: Sumroar,- FY 19 78 FY 19 79 FY 19 80 6 YEARS 

400.0 800.0 675.0 N/A . 11) Ortrnclonnl 
f 

b) C.1pi 1;,I F:c111lp. 

• N/A 400.0 800.0 675.0 
TOl".\l 

'• 

TOTAL 

N/A 

N/A 

., 
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.. 

Pacific Test Division 
Contractor 

RESEARCH AND DEVELOPMENT AND PROCESS OEVELOPMl:NT ACTIVITIES Schedule 189 
Page 2 of 4 

llJ, I 1-'un•li11t11 l'li:tnll 

lllltt::CT 

s.,l.ulc:s 

bin1:cs 

- ~ul•lntnl 

Tr11\'t•I : S11l1si s1c:1ac:c ... 
llthi:r l>i re Cl 

TOT.\L 

IS I >IH E CT 

II 

·1 OTAI. OPEl\ATl~(i CUS'l'S 

FY 19 78 

0 --·-
•• 0 

400.0 

0 

0 
~ -

400.0 ----·-
11. Sn11'c: (l'tt he •rlurn by rrlnclpnl ln\·Ull8Rll>r •npproiimnlC.'~)' .1(10 wuul~) 

FY 10 79 FY 19 80 

0 0 -
0 0 

60010 675.0 

0 0 

0 0 ... 
800.0 675.0 _..,_,. __ __. 

-··· ... ------

Th<' Olll~ controlled vcAecl, LCU-26, RV Liktnnur wns dnmngcd by rour.h ACnA in October 1977 nn<l declnrc<l 
un( lt (or further open ecn trnvcl. ThiA vessel supported four trips throuRhout the northern Mnri:ihnllA 
for the Rrookhovcn National Loborntory medicol progrnm, plus seven odditionol tripA to support LLL, 
Unlv. of llnwaU, Univ. of Wash. ond DNL progrome dealing with cycling chnrocter1.aticA of rndionuclidce. 
The FY 1978 schedule called for i40 soiling doye to support tlais effort. 

A Aearch is underway to locate, h 1ire ond refit a similar type vessel in order that long term programs 
mny molntnin ncccssnry continuity. 

Following ore general assumptions which govern the budget estimate·, 

' 1. A compornblc de<licoted vctrncl le required. 

2. The vessel will be located in FY 1978 in time for modificotl?ns to be mode enrly in FY 1979. 
• 

,, 

-.. 

• • 
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3. The vessel will be based at the Kwajalein Missile Range and will require a dedicated ~rew. 

4. Altered FY 1978 plans can be accomplished through interim use of TrPl vessels on a reimbursable basis. 

. , 

Due to the sudden inactivation of the LCU it has been necessary to curtail the FY 1978 program, so it 
now appears that the current funding of 400K may be sufficient for the whole fiscal year. Otherwise, 
the amount wee calculated to be about 150K short. Furthermore, the LCU was on loan from the Army, 
and final arrangements have not yet been completed as to what repairs will be paid for by DOE. Should 
the rep&irs be extensive, FY costs may still exceed the 400K. 

In line with the above assumptions, preliminary estimates indicate that FY 1979 operating and maintenance 
costs will approximate 600K. ·An additional 200K of cost is anticipated for modif icatlons necessary to 
nccommodate scientific facilitieB and instnll odditionol life support systems • . 
In ft1:1cnl year 1980. modificntfonB probnbly will ho in the 25K rnnRC nnd coAts for fuel, crew, drydocklnr,, 
aupplfcR nnd other support, ore expected to opproximntc the '79 cost of 600K wfci1 on cRcalntlon of 8% 

" 

for lnbor ond 6% for matcrinl. ·• 

' 

• ' . 
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• . 
I.!. U.ucs & Thies of Publh:adona ·Nooe 

• . 
I \. Rd1uionshlp 10 01hcr Pr0Jcc11 N/A I 

14. Progr~ss in FY 19 
I 

N/A 

' . 
N/A I~. Expl·ctcJ Rc:sulu in FY 19 

f(1, bpcc1c:J l~1tulu in F\' 19 N/A 

I'.', i>ru11oscJ Uliligalions for Rchuc:J Coolllrucalun J>r~jccu N/A .. 
r- -·--I ti. 1'111j 1:c:1 ~tilu1one Chnrc 

FY 19 FY 19 FY 1!> . --- . ..... _ -.. 

I 
'• . . . . 

N/A -
•• 

. 
.. . 

I 
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PRIVACY ACT MATERIAL REMOVED 

CONTINUATION RESEARCH PROPOSAL SUBMITTED TO THE 
DEPARTMENT OF ENERGY 

BY 

UNIVERSITY OF HAWAII, HAWAII INSTITUTE OF GEOPHYSICS 
2525 Correa Road, Honolulu, Hawaii 96822 

"HYDROGEOCHEMISTRY OF ENEWETAK ATOLL" 

Principal Investigator 

NAME: Robert W. Buddemeier 
TITLE: Associate Professor of Oceanography 
SOCIAL SECURITY NO.: 
DEPT. AFFILIATION: Department of Oceanography and 

Hawaii Institute of Geophysics 

New or Renewal Request: Renewal 

Proposed Starting Date: 10/1/78-9/30/79 (FY 79) 10/1/79-9/30/80 (FY 80; 

Amount Requested: FY 79: $73,028 

Proposed Duration: FY 79: 12 months 

Endorsements: 

Principal Investigator 

Name Robert W. Buddemeier 

// . l / ~ 1:-P 
S ignature\_'"~"'JlLJ \)k ;~..;., ..... 
Title Associate Professor 
Telephone No. (808) 948-il69 

Date 

FY 80: $83, 144 

FY 80: 12 months 

Department Head 

Edward D. Stroup 

Chairman 
JY=-, 

(808) 948-7633 

I. 
) 

l?'lf 

Institute Head Institutional Admin. Official 

Signature-L...J;.~~~~....,.~---::!:..J~-­
Title Director HIG 
Telephone No. (808 

-----~----~~-+~~-



PRIVACY ACT MATERIAL REMOVED 

SCHEDULE 189 

l. Contractor: University of Hawaii 
Contract No.: EY-76-C-08-0703 

2. Project Title: Hydrogeochemistry of Enewetak Atoll 

3. Budget Activity No.: N/A 

4. Date Prepared: l February 1978 

S. Method of Reporting: Annual & monthly fiscal reports & 
scientific literature 

6. Working Locations: Enewetak, Marshall Isl~nds; Honolulu, Hawaii 

7. Person in Charge: Robert Buddemeier (Principal Investigator) 

8. Project Terms: Continuation Project (present contract started 
fr om .) u 1 y 1, 19 7 6) 

9. Man Years FY 79 FY 80 
Scientific 

R. W. Buddemeier 
B. Tilbrook 

TOTAL 

10. Funding: 

Operating Costs: 

a. Direct salaries 
b. Materials, services, 

& other direct costs 
c. Indirect costs 

TOTAL OPERATING COSTS 

Capital Equipment 

11. Reactor Concept: N/A 

l~. Materials: NIA 

0.4 
1. 0 

1.4 

57,146 
S,162 

73,028 

- 0-

0.4 
1. 0 

1.4 

66,479 
5,420 

83,144 

- 0-

13. Publications: (Note: the following list contains only those 
not already reported in final form in previous 
189 submissions) 

1) R. w. Buddemeier and G. Holladay, "Atoll Hydrology: 
Island Groundwater Characteristics and Their Relationship to 
Diagenesis," p. 167-173 In Proceedings, Third International 
Coral Reef Symposium, v.-1, University of Miami, Florida, 1977. 



2. 

2) R. w. Buddemeier, C. Gatrousis, and A. R. Bierman, 
"Alpha- Sensitive Cellulose Nitrate Track Detectors: 
App lie at ions to the Study of Environmental Cont ami nations," 
submitted to the Plutonium Information Conference, NAEG, 1978. 

3) R. w. Buddemeier and w. A. McConachie, "Fallout 
Tritium as a Long-Term Tracer for Atoll Soil-Water Processes," 
(abs.), submitted to the International Symposium on Isotope 
Hydrology, IAEA, 1978. 

4) Hawaii Institute of Geophysics Data Report .(in 
press, 1978). 

14. Scope: The general objectives remain as stated in the initial 
proposal: the description and quantitative understanding of 
the hydrology and groundwater geochemistry of Enewetak Atoll, 
and the use of these results to interpret groundwater radio­
activity in terms of leaching, cycling, transport and residence 
time models, both for the groundwater-soil-vegetation system 
of specific locales, and for the atoll as a whole. 

The initiation of clean-up and rehabilitation operations 
has significantly altered the environment of Enewetak Atoll, 
and added new problems and opportunities for study. Specif­
ically, the principal objectives for FY 78 will be: 

1) Investigation of the effects of denudation of the 
islands on the hydrogeocbemical regime. LLL (Noshkin) studies 
are expected to address the radiological aspects of the effects 
on ground- and soil water of the bulldozing and burn-off of 
the vegetation from Enjebi and other islands, while Robison's 
group continues to investigate vegetative recycling of radio­
nuclides. The UH effort will be directed toward a study of 
alterations in the recharge rate of the groundwater, and 
chemical changes occasioned by lack of plant activity and 
the breaking of the plant-soil recycling path. Both of 
these may be expected to increase the leach rate of soil 
radionuclides, and the artificial denudation of the islands 
therefore represents an outstanding opportunity to investigate 
the recycling and leaching mechanisms. 

2) Investigation of the effects of the Runit I. encrypt­
ment of radioactive scrap. In addition to monitoring the 
integrity of the co·ntainment, the encryptment will dramat­
ically alter both the surface and subsurface hydrologic 
regimes of the island. Although direct study will probably 
have to await completion of the clean-up, we.expect to be 
planning for this contingency during FY 78. 

3) Monitoring the effects on water quality and subsurface 
storage caused by withdrawal of water from the airstrip wells 
on Enewetak (for laundry supply) and the Japtan wells used 
by the Enewetak people. 



3. 

4) Monitoring chemical and hydrologic characteristics 
of selected existing and newly-installed wells as is deemed 
necessary for construction of the most useful model of atoll 
hydrology. 

5) Continued evaluation of tide signals and water 
levels in the ocean and lagoon and on the reef to determine 
exterior forcing functions for island groundwater movement. 

6) Incorporation of existing data and partial models 
into an overall model describing the hydrology, geochemistry 
and species residence times in the atoll environment, and 
ultimately predicting environmental half-lives for the 
various radionuclides in the different ecosystem "compartments." 

Visits to Bikini atoll have provided valuable data on 
that location and have additionally provided extremely valua­
ble opportunities to test and validate observations or models 
originating in the Enewetak study. We propose to continue 
such participation in any Bikini atoll survey/research visits. 

With the loss of LCU support, we anticipate that major 
field trips to Enewetak will be made only 2 or 3 times per 
year; these will be supplements~ however, by the work of 
the on-site technician and occasional 1-2 man visits. Bikini 
trips will be undertaken when joint use of ships of opportunity 
is feasible. 

15. Relationship to Other Projects: Thia project is directly 
integrated with the LLL Enewetak-oriented projects 
(V. E. Noshkin and W. Robison, P.I. 's). The total output 
of the combined projects is directed toward a complete 
description and predictive model of the biogeochemical cycles 
and processes controlling radionuclide distributions and 
transport in the atoll environment. 

In addition, there is strong interaction between the 
hydrology aspect of this study and the DOE-funded lagoon 
circulation study (S. v. Smith and E. D. Stroup, P. I. 1 s), 
with both projects directly concerned with tidal characteristics 
and cross-reef transport of water and water-borne species. 
The two UH projects and the Robison LLL project currently 
support a joint-use field technician at Enewetak to provide 
ongoing support for all projects between major field trips. 

Logistic support and scientific coordination is also 
shared with the Mid-Pacific Marine Lab. 

16. Technical Progress in FY 1978: Because tropical storm Nadine 
inflicted significant damage on Enewetak during January, 1978 
and forced cancellation of research trips scheduled during 
that period, FY 78 results are running approximately 3 months 
behind the anticipated schedule. It is questionable whether 

'~ 
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17. 

18. 

19. 

4. 

this delay can be made up during the current FY. Accomplish­
ments to date include: a) participation in a joint LLL-UH 
field trip to Bikini, where chemical and bacteriological 
water quality was tested for a variety of groundwater and 
cistern ~ources, and additional hydrologic observations 
were made as well as field tests of alpha-dosimetry films; 
b) a portable drilling system was purchased, assembled, 
field tested and shipped to Enewetak, where it awaits a 
field trip now rescheduled for March; c) 3n and related 
data obtained over the course of the project has been 
assembled, interpreted, and is currently being written up 
for publication; and d) hydrologic modelling efforts have 
been intensified. 

Expected Results in FY 1979: During FY 79 we expect to 
complete the drilling and basic hydrologic testing of the 
additional shallow wells designed to provide the necessary 
data for a refined hydrologic model of Enjebi island. As 
mathematical model development is already in progress, we 
expect that model refi~ement will yield publishable results 
in FY 9. On Enjebi and other islands we will obtain 
chemical,hydrologic, and radiological data on the ground­
water changes associated with vegetation removal and other 
recharge surface alterations associated with cleanup. Plans, 
and if possible, preliminary experiments will be carried 
out to prepare to monitor the effects of the Runit I. scrap 
encapsulation on the surrounding reef, island and lagoon 
area. When the lagoon circulation study is completed we will 
integrate our island and lagoon tidal data with those results 
to provide a general but detailed description of the inter­
actions between the island groundwater systems and tidal 
patterns in the ocean and lagoon. Continued monitoring of 
Enewetak I. and Japtan I. wells will provide practical 
estimates of the potential for long-term utilization of the 
fresh groundwater resources on these islands. 

Expected Results in FY 1980: FY 80 will be the year of con­
clusion for most of the "normal" modelling and data inter­
pretation efforts. However, field observation of stress 
responses and changes in the hydrogeochemical system as a 
result of cleanup, rehabilitation and resettlement will 
continue. The results of these observations will be used 
to test the models already developed, and to provide practical 
assessment of the effects of the various activities and their 
implications for the Enewetak people. 

Description of Major Materials, Equipment & Subcontract 
Items: None 

Proposed Obligations for Related Construction Projects: 

• -

None 



.. ~·· PRIVAOV ACT MATERIAL REMOVED 
DETAILED BUDGET 

HYDROGEOCHEMISTRY OF ENEWETAK ATOLL 

FY 79 
1 Oct 78- 30 Sept 79 

A._ Salaries and Wages 

. __ :~ 

1. Principal Investigator, 
R. w. Buddemeier, 

2. 

SSI . , fu 11-
t ime, 2 summer months 

Graduate Assistant, 
B. Tilbrook, 
SS# , half-
t ime, 12 months, 
(grade l, step 2) 

TOTAL SALARIES AND WAGES 

Fringe Benefits 
(21. of item 1, 61. of item 2) 

$ 

~- Total Salaries, Wages and Fringe Benefits 
-£'"~ 

i 1. Expendable Supplies and Equip~ent 

1. Travel and Shipping 

''"'"': . ·-·- ... 

~G. 

l. Research travel to Marshall I. 

2. 

3. 

Airfare, subsistence and 
shipping 

Travel to W. Coast (LLL) 
for project coordination 
and consultation; airfare 
and per diem 

Travel to scientific 
meetings; airfare and per 
diem 

TOTAL TRAVEL AND SHIPPING 

Publication Costs 

Computer Coses 

7,500 

1,200 

1,500 

PRIVACY ACT~MATERIAL iEMiVEJJ 
' ... ~, . 

$ 

456 

4,000 

10,200 

1,500 

1,000 
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PRIVACY ACT MATERIAL REMOVED 

DETAILED BUDGET (continued) 

H. Other Colts 

1. Communications 

2. Shop costs 

3. Analytical and field 
sampling service fees 

TOTAL OTHER COSTS 

FY 79 
1 0 c t 7 8- 3 0 Se p t 7 9 

200 

800 

39,000 

(Note: A reorganization of the mechanisms for providing 
technical services--almost all chemical and 
isotopic analyses and many routine field sampling 
procedures--throug~ the Research Corporation of 
the University of Hawaii has caused most routine 
work to be charged against projects on a fee-for­
service basis; hence, the magnitude of budget 
item H- 3.) 

TOTAL DIRECT COSTS 

!~DIRECT COSTS~ 48.2l of $10,710 

Page 2 

40,000 

67,866 

5,162 

TOTAL BUDGET AMOUNT j' . 



PR\VACY ACT MATER\AL REMOVED 

DETAILED BUDGET 

HYDROGEOCHEMISTRY OF ENEWETAK ATOLL 

FY 80 
l Oct 79-30 Sept 80 

A. Salaries and Wages 

l. Principal Investigator, 
R. W. Buddemeier, 
ss+ full-
time, 2 summer months 

2. Graduate Assistant, 
B. Tilbrook, 
ss+ 575-80-0589, half­
time, 12 months, 
(grade 1 1 step 2) 

TOTAL SALARIES AND WAGES 

B. Fringe Benefits 
(2% of item 1, 6i of item 2) 

$ 

c. Total Salaries, Wages and Fringe Benefits 

D. Expendable Supplies and Equipment 

E. Travel a.t1d Shipping 

1. Research travel to 
Marshall I. Airfare, 
subsistence and shipping 

2. Travel to W. Coast (LLL) 
for project coordination 
and consultation; airfare 
and per diem 

3. Travel to scientific 
meetings; airfare and 
per diem 

TOTAL TRAVEL AND SHIPPING 

F. Publication Costs 

G. Computer Costs 

8,000 

1, 500 

2,500 

$ 

479 

s,ooo 

12,000 

2,000 

1,000 



.... 

PRIVACY ACT MATERIAL REMOVED 
DETAILED BUDGET (continued) 

H. Other Coirts 

l. Communications 

2. Shop costs 

3. Analytical and field 
sampling service fees 

TOTAL OTHER COSTS 

FY 80 
1 Oct 79-30 Sept 80 

300 

700 

45,000 

(Note: A reorganization of the mechanisms for providing 
technical services--almost all chemical and 
isotopic analyses and many routine field sampling 
procedures--through the Research Corporation of 
the University of ~awaii has caused most routine 
work to be charged against projects on a fee-for­
service basis; hence, the magnitude of budget 
item H-3.) 

TOTAL DIRECT COSTS 

INDIRECT COSTS, 48.27. of $11 1 245. 

TOTAL BUDGET AMOUNT 

Page 2 

46,000 

S,420 

$ 
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PRIVACY ACT MATERIAL REMOVED 

SCHEDULE 189 

Contractor:_ University of Hawaii 
Contract No.: EY-76-C-08-0703 

Project Title: Operations of the Mid-Pacific Marine Laboratory 

Budget Activity No.: N/A 

Date Prepared: 22 February 1978 

2 

Method of Reporting: Annual & monthly fiscal reports & scientific literature 

Working Locations: Enewetak, Marshall Islands; Kaneohe, Hawaii 

Person in Charge: Ernst S. Reese (Principal Investigator) 

Project Terms: Continuation.Project (present contract started from July 1, 1976) 

Man Years 

a. Principal Investigator 
Scic~tific Support 
Research 

b. Other Technical 

TOTAL 

Funding: 

Operating Costs 

a. direct salaries 

b. materials, services, & 

FY 79 

1.0 
3.0 
1.0 

0.0 

5.0 

other direct costs 152,160 

c. indirect costs 28,677 

TOTAL OPERATING COSTS 254,708 

Capital Equipment 64.295 

FY 80 

1.0 
3.0 
1.0 

0.75 

5. 75 

174,930 

36,673 

308,585 

64,000 

11. Reactor Concept: N/A 

12. Materials: N/A 
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13. Introduction to 1979-1980 Proposal: 

This proposal covers a most important and challenging period in the opera­

tion of the Mid-Pacific Marine Laboratory, namely the transition from the 

current manner of operation, as reflected in the FY 79 budget, in which the 

MP}ll.. relies on Holmes and Narver for its life-support system, to the future 

status in which the laboratory must be self-sustaining in all aspects of its 

operation. This transiti~n is scheduled to occur in mid-1980. Although it is 

impossible to identify all the exigencies which may arise, we have attempted 

to do so in the FY 80 budget and the supporting narrative sections of the 

proposal. 

The proposal is different in another way as well. It introduces the plan 

that in the future the MPML will seek closer ties with appropriate agencies in 

Micronesia and-will seek funding from agencies in addition to the U. S. Depart­

.-::r,t of Energy, while at the same time continuing to provide a facility for 

:!l- D. O.E. activities in the Marshall Islands and for continuing scientific 

rc~earch, both pure and applied, on all aspects of the natural hi.story of the 

physical and biotic environments of atolls. These plans, of course, are 

dependent upon a successful transition to the stand-alone capability of the 

!1P>!l.. during the latter half° of 1980. 

The management of the MPML has relied heavily on assistance from the D.O.E.'s 

Pacific Area Support Office and Holmes and Narver in estimating the scope of 

we=-!< and costs involved for converting the }1PML facility to a self-sustaining 

L"'1it. 

A final thought, especially appropriate to this proposal, is that the name 

of the laboratory should be changed to the Mid-Pacific Research Laboratory to 
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more accurately reflect our broadened interest an1 concern for all aspects of 

the atoll environment. This suggestion will be made by the Director to the 

Scientific Advisory Committee at its next meeting. 

14. Role of MPML after the "Clean-up" of Enewetak: 

The "clean-up" of Enewetak Atoll is scheduled for completion in mid-1980. 

The question arises: What role will MPML play once the clean-up is completed 

and the Enewetak people have returned to justify its continued support by the 

Federal government through the auspices of the Department of Energy? 

The continuing existence of MPML will provide a.facility for surveillance 

and monitoring of the biota, including man, and the physical environment of 

the most intensively studied atoll in the world. More scientific base-line 

data exist for Enewetak than for Bikini. Eventually there will be a larger 

human population on Enewetak than on the other atolls. affected in one way or 

another by the nuclear testing program. Furthermore, this population has not 

had previous exposure to radiation so that any subsequent effects which may 

appear must be traceable to the Enewetak environment. It is anticipated that 

the airstrip will be maintained which will make Enewetak accessible by air 

from Kwajalein and Majuro. Thus, the MPML will provide a window, so to speak, 

through which the situation in the Marshall Islands can be followed especially 

well. 

Another role the MPML will play is in the area of service to the people 

of the Marshall Islands. Service will be in a nt.mi>er of forms. First is 

education. It is hoped to continue a program of teacher education which was 

started before the clean-up but is now in abeyance. Environmental protection, 

wisest and best management practices of limited resources, basic food 
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production and hygiene are stressed along with a growing awareness for a need 

for basic Englislr" language skills necessary for any development of trade and 

tourism. Second is to assist in solving problems. For example, the MPML 

currently is organizing a research effort aimed at the breadfruit blight and 

another one aimed at a better understanding of the processes involved in the 

production of atoll soils. A study of the availability of ground water is 

well underway at Enewetak. The findings of these studies should be applicable 

to other atolls as well. Surely, soil and fresh water are two of the most 

valuable terrestrial resources fo~ the Marshallese. Support for this aspect 

of the laboratory's activities hopefully will be forthcoming from the __ Marshallese 

in the future and possibly from the Trust Territory Government in the interim. 

A precedent exists. The Micronesian Mariculture Demonstration Center in Palau 

receives support in the form of Japanese reparation funds released by the Trust 

Territory Government. 

The third role is scientific research. More scientific work has been done 

at Enewetak than at any other atoll in the world. The published scientific 

papers alone fill four large volumes of collected reprints {the fourth volume 

is in preparation). Many papers on the coral reefs of Enewetak were presented 

at the recent International Conference on Coral Reefs held in Miami in June, 

1977. If at all possible, this outstanding research should continue in the 

future. Additional areas of support, such as the National Science Foundation 

will be explored. 

The fourth role is the establishment of an "Energy Park" in conjunction 

with MPML. It would serve as a demonstration center for alternate energy 

sources for the people of Micronesia. Certainly the future of these islands 

must be built on solar and wind power for electrical power for refrigeration, 
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air conditioning, lighting and desalinization of wattr. The cost of imported 

fossil fuels is simply prohibitively high for the economies of the Micronesian 

islands. This role is directly related to the long term goals of the DOE. 

The development of the Energy Park proposal will be undertaken independently 

from MPML, but it will be physically located adjacent to the MPML and will 

supply energy to the laboratory. 

15. Publications and Annual Reports: 

MPML issued the first three volumes of collected reprints titled "Eniwetok 

Narine Biological Laboratory Contributions 1955-1974" in September, 1976. 

Volume four is in preparation. The Annual Report for FY 1976 is complete 

~nd work has begun on the Annual Report for FY 1977. 

16. ~lissions, Scope of Activities, Research Areas, and Organization of MPML. 

(a) Missions: The overall missions of the Mid-Pacific Marine Laboratory 

are under continual review and modification in order to respond to 

the concerns of the Department of Energy. The next extensive review 

will occur in spring of 1978 at the meeting of the Scientific Advisory 

Committee. The proposed new roles for MPML after the "clean-up", as 

outlined above (section 14), will be discussed carefully. At 

present the missions fall into four categories: 

(l) Biology, Geology, Chemistry and Oceanography of the Atoll 

Environment 

The study of the biological and physical parameters and processes 

operating in the atoll ecosystems should provide a better under­

standing of the mechanisms affecting the distribution, cycling, 

fixation, transfer and removal of radionuclides in atoll environ­

ments. 
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(2) Food Chains and Possible Radionuclide Pathways to Man 

The study and evaluation of trophic pathways in the atoll eco­

system that ultimately lead to man, may provide significant 

information for the wisest and best use of the atoll's resources 

in order ~o block or minimize radionuclide uptake by man. 

(3) Man's Place in the Atoll Ecosystem 

To study those problems that will lead to a better utilization 

of the human and natural resources of the marine and terrestrial 

environment for the benefit of atoll inhabitants is a goal or 

mission which needs emphasis although its essence is incorporated 

in (1) and (2) above. 

(4) Support to Investigators 

MPML provides scientists with laboratory facilities, vessels, 

technical and logistical support, and advice and assistance for 

studying the m1.ique characteristics of the atoll ecosystem. In 

addition, MPML maintains natural history records, physical 

descriptions, a scientific library, a reference collection of 

the local biota, and a weather station to facilitate specialized 

research efforts of visiting investigators. The MPML monitors 

levels of radioactivity when directed by DOE, and routinely 

records oceanographic and atmospheric phenomena to support studies 

aimed at a better understanding of long-range environmental trends. 

All of the above missions are performed with due regard for the social, 

economic and cultural significance of the laboratory's presence in the 
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Marshalls island community. Every effort will be made to see that 

the invest!gators and the physical presence of the laboratory are 

positive influences upon the Marshallese society. 'nle laboratory 

hopes to become increasingly responsive to their needs. 

(b) Scope of Activities: MPML is closely allied to the.operation of 

the Hawaii Institute of Marine Biology of the University of Hawaii 

at Manoa. The University of Hawaii provides the following: 

(1) An active scientist to serve as Principal Investigator and 

Director with ultimate responsibility for the University of 

H3waii's obligations under the contract with DOE. The Univer­

sity pays 9 months of the Director's salary while DOE pays the 

remainder. 

(2) Advice and recormnendations on the utilization of MPML facilities 

and resources to accomplish the missions of MPML. 

(3) Review of research proposals with regard to their relevance to 

MPML objectives, technical feasibility of the proposed programs, 

scientific validity of the programs as they are presented, and 

the ability of MPML to provide logistic and material support. 

This is accomplished with the aid of the Proposal Review Committee. 

(4) With the aid of the Scientific Advisory Committee, provides 

advice on present and future laboratory operation. 

(5) Provides information and logistic support for investigators 

working at Enewetak. 

(6) Publishes Annual Reports which summarize research undertaken 

through MPML and which provide information concerning the opera­

tion and progress of MPML. 
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(7) In accordance with approved budget and terms of the contract, 

procures supplies and equipment and maintains a supply inventory 

consistent with laboratory needs. 

(8) Publicizes the MPML program and the attributes of Enewetak At.::ill 

as a research site. 

(9) Identifies gaps in knowledge about atoll environments, and 

suggests, designs, and coordinates programs needed to fill those 

gaps. Encourage appropriate research programs. 

(10) Maintains liaison with D.O.E. and its PASO staff, in order to 

insure the efficient operation and utilization of MPML. 

(c) Research Areas of MPML: Research areas that reflect the missions of 

MPML are as follows. Proposals in any of these areas are welcome. 

(l) Quality research of any kind dealing with the physical as well 

as biotic atoll environment. 

(2) Studies of water movements in the lagoon and immediately adjacent 

to the atoll. Extensive off-shore oceanographic studies are not 

at present possible; however, with the acquisition of a larger 

research vessel (currently being acquired) with adequate navi­

gational equipment, 1-t will be possible to extend the sphere of 

our operation to a radius of 25 to 50 miles from the atoll, 

should a need for this capability arise. Research within the 

lagoon will be greatly facilitated. 

(3) Studies of trophic relationships will provide insights on path­

ways of radioactive contaminants to man. Such studies include 

selective up-take of radio isotopes by organisms and their 

cycling in the ecosys tern, and the movements of or-ganisms suc'!-1 
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as important food fishes within the atoll. 
\ 

(4) Studies relating to soils and the production of food on land. 

Included here are studies on ground water, soil producing 

microorganisms and the biochemistry of soil production. 

(5) Studies dealing with any aspect of human ecology in the atoll 

ecosystem. These studies could range from socio-cultural to 

economic. They would, however, have to be carefully planned 

with the knowledge and acceptance of the Enewetak people. 

(6) Studies dealing with agriculture and mariculture. 

(7) Studies dealing with the development of alternate energy sources 

for atoll living. 

(8) Studies dealing with global environmental assessment such as 

the measurement of man made contaminants, such as industrial 

wastes, in the atmosphere over remote oceanic locations, like 

Enewetak. 

(d) Organization of MPML: MPML is faced with changing operational 

conditions that relate to the return of the people of Enewetak and 

the cleanup and rehabilitation activities •. These events have 

dictated a realignment of the laboratory's missions and a change of 

emphasis in some of its programs. These are reflected in the 

previous section as well as in the introductory comments and those 

on the proposed future role of MPML (see sections 13 and 14 above). 

There are two standing committees to assist in the planning and 

operation of the laboratory. The Scientific Advisory Committee 

provides for overall guidance on long-range planning as deemed 
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necessd~y uy the DOE and the Director of the MPML. Under the current 

O?erating conditions, this committee includes, but is not restricted 

to, representatives from the DOE, the Director or Associate Director 

of Research of the University of Hawaii, the Administrator of RCUH, 

and other persons familiar with problems of Enewetak Atoll and the 

Marshallese people. The Proposal Review Committee includes persons 

familiar with both the scientific programs and the facilities at 

Enewetak and the possible problems that various kinds of programs 

may encounter. The committee has the flexibility to call on other 

disciplines in order to determine the merit of a given program. It 

is the committee's task to advise the Director on a continuing basis 

on proposals as to their (1) scientific merit, (2) relevance to the 

mission of MPML, (3) feasibility under current conditions at Enewetak, 

and (4) expected socio-cultural and environmental impact. On the 

basis of the committee's recommendations, the Director decides on 

the priority to be given to each research program. 

In accordance with the new demands on the MP.ML operation, the 

following changes in personnel are reflected in the budgets for FY 79 

and FY 80. The position of Scientific Project Coordinator is 

up-graded to reflect the increased responsibility of this job. 'I'he 

position of Research Associate is again requested. A new position, 

Facilities Maintenance Engineer, is proposed. Justificatians for 

these positions are as follows. 

(1) Scientific Project Coordinator (SPC) 

As the MPML moves into its more diversified and hence complex 



role. the job of the Scientific Project Coordinator (SPC) also 

becomes increasingly complex. This person essentially serves 

as-an operations officer putting into effect the policies of 

the director, as they are developed in conjunction with the 

lab's Scientific Advisory CoUDDittee. In addition, the SPC 

must coordinate the sending out, evaluation and processing, of 

research proposals, and then arrange the scheduling and 

logistic support of those proposals which are approved by the 

Proposal Review Committee. 

Experience h~ shown that to operate effectively in this 

position, the SPC should be a person with experience in both 

science and administration. In order to attract a qualified 

person it has been necessary to increase the salary so that it 

is appropriate to a person with a Master's or Doctoral degree 

in science with five to seven years experience in research and 

administration. Fortunately for MPML, due to the poor job 

market, persons with these qualifications are available. 

A subject for discussion at the next MPML Scientific 

Advisory Committee meeting (which is tentatively being scheduled 

for late spring or early summer, 1978) will be the possibility 

of phasing out the part-time director and upgrading the 

Scientific Project Coordinator's job to that of full-time 

director. This person would have faculty affiliation with the 

University of Hawaii. Although there are pros and cons to this 

idea, it seems appropriate to the new, more independent "stand-
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alone" capability of MPML after 1980. Furthermore, it will 

constitute a savings in the budget which will be an increas­

ingly important matter. 

(2) Research Associate 

The Research Associate position was included in previous 

budgets but has not been funded. Tile position is again 

included in the present proposal. The justification for this 

position is to provide the MPML with the capability for carry­

ing out in-house research in areas which are especially 

relevant to the needs of the Marshallese people. We wish to 

be responsive to their needs. 

Tile position would be at a postdoctoral level and would be 

advertised nationally. Examples of the types of research the Research 

Associate would pursue are as follows:· (1) Using sonic tagging 

techniques, the population dynamics of certain important food 

fishes, such as mullet, would be studied. Since mullet have 

been found to contain radioactivity, it is important to know 

the integrity of local populations and the extent of their move­

ments. Similar data would be obtained for other species such as 

certain acanthurids and scarids (surgeon and parrot fishes) 

which are also important food species. This work would be 

closely coordinated with the University of Washington. (2) Giant: 

clams of the genera T1..-£dar:ma and Hippopus provide both food and 

valuable shells. The shells are prized as decorations. Recentl:-· 

it has been demonstrated that spawning can be induced experi~cn­

tally and successful settling of the larvae and subsequent growth 
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in the laboratory are possible. Although most natural 

resources are in short supply, atolls do have extensive shallow 

water areas with lots of sunshine. These areas should be ideal 

nursery grounds for growing clams. The research would involve 

developing techniques for a form of mariculture particularly 

well suited for the atoll environment. 

(3) Facilities Maintenance Engineer 

The FY 80 budget reflects a new position: a Facilities 

Maintenance Engineer. The justification for this position is 

based on the need for a full time person to maintain the MPML 

facilities following the departure of all other personnel upon 

the completion of the clean-up in mid-1980. The salary figure 

is based on recommendations from Mr. Roger Loftfield of Holmes 

and Narver. He does not believe a competent man with the 

necessary skills can be gotten for less. We have requested 

.75 man years in 1980 on the basis that he will need 3 months 

to familiarize himself with the ~1PML facility before maintaining 

it on a fully operational self-sustaining basis. 

Major operations will be the fueling maintenance of the 

generators. the effective maintenance and use of the water­

catchment and cistern system, the upkeep and periodic use of a 

· back-up fresh water supply system. routine maintenance of air 

conditioners, pumps, drying ovens, boats and motors, and a 

vehicle. To these tasks must be added maintenance, including 

corrosion control, and minor repair of the buildings. Obviously 
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this will require an individual with considerable innovative­

ness and mechanical, electrical and carpentry skills. Although 

the assistant laboratory manager will be able to assist him at 

times when there is not a heavy demand by visiting scientists, 

the laboratory manager must devote himself fully to providin£ 

research facilitation to visiting investigators. Both indi­

viduals must be responsible for the paperwork involved in their 

portion of the operation. 

Since it is unlikely that one person will have the overall 

knowledge and skills to perform all the mair.tenance and repairs, 

another ~man year is included for emergency specialized repairs. 

Such a person could be sent out to cover vacation periods of the 

full-time person. 

At this time it is difficult to foresee how best to plan 

for this portion of the operation, and we will benefit from our 

initial efforts in 1980. We have tried to identify and budget 

for exigencies as we understand them now. 

li. Relation of MPML to Other Projects: 

(ci) During FY 1977 and FY 1978, MP:t-n. activities have coordinated with 

sev~ral other major DOE-sponsored activities at Enewetak. Chief 

among these are: 

(1) Hydrogeochemistry of Enewetak Atoll (U.H. and LLL). ·Dr. Robert 

Budderneier is the scientist in charge. 

(2) Enjebi farm project (LLL). Dr. William Robison is the scientist 

in charge. 
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(3) Enewetak/Bi~ini ciguatoxic fish surveys (U.H.). 
' 

This program 

terminated in FY 1977. 

(4) Marshall Island Research Vessel Program (PASO). Since the Liktanur 
is no longer available, programs are being supported by the use of 
Trust Territory ships to the extent possible and PASO is working on 
obtaining a replacement vessel. 

(5) Enewetak Lagoon Circulation Study (U.H.). Drs. Stephen Smith 

and Richard Stroup are the scientists in charge. 

18. Progress in FY 1977 and FY 1978. 

(a) Laboratory operation has continued on a year-round basis. In 

January, 1978, the laboratory moved to the former Coast Guard facility 

at the north end of Enewetak Island. Renovation of the former Coast 

Guard buildings is under way. It was not completed at the time of 

the move due to storms in December, 1977 and January, 1978. We will 

be fully operational by mid-March, 1978. 

(b) In addition to the resident laboratory manager and assistant, there 

is a resident technical assistant funded through LLL to work on the 

Enjebi farm program. 

(c) Upgrading of supplies, equipment, the library, and the biological 

reference collection continues. 

(d) Two audio-visual slide shows have been completed. The first entitled 

"The Mid-Pacific Marine Laboratory - 1978" provides an account of the 

operations of MPML since its inception. The second show entitled 

"Enewetak Atoll - its Natural History'' was developed as a service to 

the Defense Nuclear Agency. 

(e) HPML personnel will continue to provide advice and information as it 

relates to conservation at Enewetak and the Marshall Islands, general 
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atoll ecology, and other matters related to the cleanup of Enewetak 

Atoll and resettlement of its people. 

19. Expected Results in FY 1979 and FY 1980. 

This period is expected to present special challenges to the MPML operdtion 

in relationship to the return of the people of Enewetak to their ancestral 

home and the massive cleanup operations now underway. It is expected that 

MPML will provide continuing information on the atoll's biota, lagoon 

circulation, ground water dynamics, aquatic hazards, etc., that will be 

needed during the cleanup and rehabilitation operations. Tile second slide 

show is an example of the kind of informational services we can provide. 

Due to budgetary constraints in the face of rising travel and sub-

sistence costs, we anticipate changing the MPML mode of operation somewhat. 

The laboratory will reduce the number of individual investigators supported 

by MPML funds by requesting investigators to make a longer time commitment 

to their research at Enewetak. Since priority will be given to support 

research most closely identified with DOE interests, we feel that the net 

result will be a productive program of research relevant to the goals of 

20. Description of Capital Equipment Items for FY 79. 

(1) Mako SCUBA Diesel Compressor, Model KA51-DH 

(2) "Outrage" 21' Boston Whaler with center console 
and accessories, or equivalent Radon hull 

(replacement) 

(3) Johnson 140 hp motor, or diesel equivalent 
(replacement) 

(4) Boat Trailer for 21' "Outrage" or equivalent 
(replacement) 

$ 3,295. 

10,000. 

3,000. 

1,500. 



(5) 

(6) 

(7) 

( 8) 

(9) 

(10) 

( 11) 

(12) 

(:. 3) 

17' Boston Whaler with steering console and 
accessories (replacement) 

Johnson 35~p motor (replacement) 

Electrophoretic equipment (supplemental to 
existing equipment) 

Underwater Communic.:J.tion System 
(underwater event recorder, "wet phones," 
"wet beacon," "wet finder" - ultrasonic 
communications system subsurface' system 
with subsurface to surface capabilities) 

Salinity/temperature/trasmissivity/02 meter 

Tide Level Recorder (2 @ 3,000.) (replacement) 

Refrigerator-Reefer (for chemical isolation) 

Vacuum/Drying Oven, thermoregulated (replacement) 

Calorimeter 

Total 

_ .:ication of Major Equipment Items 
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5,000. 

1,500. 

10,000. 

4,000. 

16,000. 

6,000. 

i.ooo. 

1,000. 

2, 000. 

$64,295. 

The portable, diesel compressor is a back-up for our present air compressor 

~ ~ jn addition it can be used aboard the research boat which is being acquired. 

1r.2 use of diesel fuel is desirable both from the standpoint of shipboard use 

and our efforts for energy conservation in FY 1980 and beyond. 

Items 2 through 6 are replacements. Efforts are being made to replace 

~i;;i... performance outboards with diesel powered work hulls. So far a suitable 

_ --~~itute, with the possible exception of the new Radon hull designed boat, 

has not been found. Consequently, the Boston 'Whaler "Outrage" remains our 

"safest bet" at this time. Regardless of our conversion to more serviceable 

';~:?l powered boats, two 17' Boston whalers with 35 hp conventional outboard 

- - ... -~ should be maintained for near-shore work in the southeast corner of the 



atoll adjacent to the laboratory. 

The remaining items are all standard research equipment items necessary 

for the kinds of r.esearch projects which are carried out at the MPML. An 

exception is the Underwater Communications System. In view of the extensive 

a::oount of underwater research being conducted at MPML, acquisition of this syste~ 

would be of great poten~ial benefit. The subsurface to surface communication 

capability would be particularly useful. The "wet beacon" and "wet finder" 

ha=dware would enable a diver to mark a particularly important area and then 

return to it for subsequent work. 

Capital equipment items for FY 80 are not included in this proposal. In 

part this is because we will have a much better idea of our needs as we begin 

operation in our new quarters in the former Coast Guard buildings, and, seco~d, 

there will be accessories needed for the complete operational effectiveness of 

the new research boat. Thus, the figure given on page 1 of this proposal 

should be viewed as an estimate only. 

Cjf; 



PRIVACY ACT MATERIAL REMOVED 

21. Operations Budgets for FY 1979 and FY 1980. 

FY 1979 - 1 <:tctober 1978 through 30 September 1979 

A. SAL\RIES AND WAGES 

Oper·ationa.l Staff: 

l. Director 
2. Scientific Project Coordinator 
3. Laboratory Manager 
4. Assistant Laboratory Manager 
5. Casual Help (2,080 hrs @ $3.90/hr) 

Research Staff: 

1. Research Associate 

TOTAL SALARIES AND WAGES 

B. FRINGE BENEFITS 
(23% on full-time employees and 2% for 
casual help & summer overload) 

C. TOTAL SALARIES AND WAGES A.~D FRINGE BENEFITS 

D. EXPENDABLE SUPPLIES & OPERATING EQUIPMENT 
LESS lEAN $500 

E. TRAVEL AND SUBSISTENCE 

Staff Travel: 

l. Director 
(1 RT HNL-Wash DC-Las Vegas @ $650) 
(1 RT HNL-Majuro-Saipan @ $450) 
(4 RT HNL-Enewetak @ $300 ea) 

2. Scientific Project Coordinator 
(1 RT HNL-Wash DC-Las Vegas @ $650) 
(2 RT HNL-Enewetak @ $300 ea) 

3. Laboratory Manager 
(3 RT HNL-Enewetak @ $300 ea) 

4. Assistant Laboratory Manager 
(3 RT HNL-Enewetak @ $300 ea) 

20 

$ 

13,550 

87 ,421 

23,500 

2, 300 

1,250 

900 

900 



5. Research Associate 
(3 RT HNL-Enewetak @ $300 ea) 

6. Administrative Assistants - 2 
(4 RT HNL-Enewetak @ $300 .·-a) 

Staff Subsistence: 

1. Director 
(per diem 17 days @ $40/day) 
(per diem 48 days @ $12/day) 

2. Scientific Project Coordinator 
(per diem 10 days @ $40/day) 
(per diem 16 days @ $12/day) 

3. Laboratory Manager 
(per diem 300 days @ $1~/day) 

4. Assistant Laboratory Manager 
(per diem 300 days @ $12/day) 

5. Research Associate 
(per diem 300 days @ $12/day) 

6. Administrative Assistants - 2 
(per diem 64 days @ $12/day) 

TOTAL STAFF TRAVEL & SUBSISTENCE: 

Research Support Travel and Subsistence: 

1. Travel 
2. Subsistence 

(50 wks x 2.5 persons/wk• 125 man weeks 
x $84/wk • 10,500) 

F. PUBLICATIONS COSTS 

TOTAL RESEARCH SUPPORT TRAVEL 
& SUBSISTENCE: 

GRAND TOTAL TRAVEL & SUBSISTENCE: 
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900 

1,200 

l,256 

592 

3,600 

3,600 

3,600 

768 

20,866 

54,000 
10,500 

64,500 

85, 366 

5,400 



G. OTiiER DIRECT COSTS 

l. Consultants (taxonomic, reference collection, 
library. other) 

2. Communications (maintenance of coamnmications 
system by UH-HIG personnel) 

3. Miscellaneous (services, repairs, etc.) 

4. Film: Importance of Pure to Applied Science 

5. Generator maintenance/operation 
(12 man dys x $50/day) 

6. Routine building maintenance 

7. Users fees (to HIMB) (4% of on campus salaries) 

TOTAL 011IER DIRECT COSTS 

TOl'AL DIRECT COSTS 

Indirect Costs (on campus • 48.2% x 34,037) 
(off campus • 31.687. x 39,834) 

GR.~m TOTAL BUDGET AMOUNT 

5,400 

5,184 

4,100 

6,000 

600 

1,700 

1,360 

24, 344 

226,031 

28,677 

$ 254,708 

22 
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PRIVACY ACT MATERIAL REMOVED 

FV 1980 - 1 October 1979 through 30 September 1980 

A. SAL\RIES PSD '-'AGES 

Op=rational Staff: 

1. Director 
2. Scientific Project Coordinator 
3. Laboratory Manager 
4. Assistant Laboratory Manager 
5 • Casual He 1 p 

(40 hrs/wk x 52 wks = 2,080 manhrs x 4.10 hr) 
6. Facilities Mai~tenance Engineer 

(.75 manyrs@ $25,000/yr c $18,750) 

Research Staff: 

1. Research Associate 

TOTAL SALARIES .A..~D WAGES: 

B. FRINGE BENEFITS 

1. Regular payroll 
(23% on full-time employees & 2?. for casual 
help & ~urnmer overload) 

C. TOTAL SALARIES AND WAGES AND FRINGE BENEFITS 

n. EX?C:~DABLE SUPPL !ES & OPERATrnG EQUIPMENT LESS TH.A.~ $500 

E. TRAVEL AND SUBSISTENCE 

Scaff Travel: 

1. Director (1 RT HNL-Wash DC-Las Vegas @ $700) 
(1 RT HNL-Majuro-Saipan @ $450) 
(4 RT HNL-Enewetak @ $350 ea.• $1,400) 

2. Scientific Project Coordinator 
(1 RT HNL-Wash DC-Las Vegas @ $700) 
(2 RT HNL-Enewetak G $350 ea = $700) 

3. Laboratory Manager 
(3 RT HNL-Enewetak @ $350 ea • $1,050) 

4. Assistant Laboratory Manager 
(3 RT H.i~L-Enewetak @ $350 ea s $1,050) 

23 

$ 

96. 982 

18,674 

115,656 

28, 000 

2 ,550 

1,400 

1,050 

1,050 



5. Facilities Maintenance Engineer 
(2 RT HNL-Enewetak @ $J50 ea = $700) 

6. Research Associate 
(3 RT HNL-Enewetak@ $350 ea = $1,050) 

7. Administrative Assistants - 2 
(4 RT HNL-Enewetak @ $350 ea = $1,400) 

Staff Subsistence: 

1. Director (per diem 17 days @ $40/day • $680) 
(per diem 48 days @ $12/day • $576) 

2. Scientific Project Coordinator 
(per diem 10 days @ $40/day • $400) 
(per diem 16 days @ $12/day • $192) 

3. Laboratory Manager (per diem 300 days 
@ $12/day •$3,600) 

4. Assistant Laboratory Manager 
(per diem 300 days @ $12/day • $3,600) 

5. Facilities Maintenance Engineer 
(per diem 180 days @ $12/day • $2,160) 

6. Research Associate 
(per diem 300 days @ $12/day • $3,600) 

7. Administrative Assistants - 2 
(per diem 64 days @ $12/day • $768) 

TOTAL STAFF TRAVEL AND SUBSISTENCE: 

~esearch Support Travel and Subsistence: 

1. Travel 

2. Subsistence 
(SO wks x 2.5 persons/wk = 125 manwks. 
x $84/wk • $10,500) 

TOTAL RESEARCH SUPPORT TRAVEL 
SUBSISTENCE: 

GRA.~D TOTAL TRAVEL & SUBSISTENCE: 

24 

700 

1,050 

1,400 

1,256 

592 

3,600 

3,600 

2,160 

3,600 

768 

24, 776 

57 ,ooo 

10,,500 

67,500 

92,276 



F. PUBLICATIO~ COSTS 

G. OTdER DIRECT COSTS 

1. Consultants (taxonomic, reference collection, 
library, other) 

2. Com:nunications (maintenance of communications 
system by UH-HIG personnel) 

3. Generator maintenance/operation (1st 6 mos.) 

4. Routine building maintenance (1st 6 mos.) 

5. Power generation 
(22,000 gals/half-yr x .45 gal x 1.1 x 1.5 
+ 5% for lube oil, parts, etc.) 

6. Surface transportation 
(fuel • 70 drums/mo • 15 measure tons x $20 • 
$ 300/mo .. $1800/half-yr.) 

(subsistence a 7 measure tons/mo x $20 • 
$140/mo = $840/half-yr.) 

(misc. = 5 measure tons/mo x $20 a $100/mo = 
$600/half-yr.) 

7. Backup water supply (half-yr) 

8. HI~m User's Fees (4% of on campus salaries) 

TOTAL OTHER DIRECT COSTS 

E1: . .\L DIRECT COSTS 

r~~irect Costs (on campus 48.2% x 36,008 + $17,356) 
(off campus 31.68% x 60,974 • $19,317) 

GZL~"iD TOTAL BUDGET AMOUNT 

5 ,800 

5, 800 

5, 500 

300 

850 

12, 700 

3,240 

350 

1,440 

30 ,180 

2 71, 912 

36,673 

$308,585 

25 
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Justification of Changes and Additions to the Operating Budgets. 

Excepting for the up-grading of the Scientific Project Coordinator's 

position, the request for funding for the Research Associate position, and 

the new Facilities Maintenance Engineer position (see 16.d.l,2,3), the 

edu~ational documentary film (requested in the FY 79 budget), and the 

laboratory user's fees, all the changes and additions are related to the 

"scand-alone" capability of the MPML after mid-1980. Costs for fuel con­

su::.;:>tion, travel and subsistence must be viewed as "best estimates" at this 

ti=e. The following statements should further clarify these additions. 

(1) Educational Documentary Film 

In the future, as the MPML seeks to gain support from granting 

agencies in addition to the DOE. it will become increasingly important 

for the laboratory to tell its history of supporting both pure and 

applied research and how the "best" results from a fruitful mixture of 

the two broad areas of research. For example, applied agriculture methods 

for relatively poor atoll soils may have their basis in pure research on 

soil microorganisms, or the development of giant clam mariculture may be 

based on pure research on ~arval settlement and growth. 

This problem was discussed with Dr. Richard A. Boolootian, President 

of Science Software Systems, Inc., a Los Angeles based company which 

specializes in audio-visual materials for education in science and medicine. 

Dr. Boolootian is a scientist, he knows Enewetak, and he has helped us with 

our two recent audio-slide shows "Mid-Pacific Marine Laboratory Briefing 

1978" and "Enewetak - the Natural History of an Atoll." He believes that 

a short 16rmn motion picture film would be the most effective way to 
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graphically tell our story of "pure research in support of applied 

research." The nature of this film would be such that it would have wide 

applicability and could be used by other organizations within the D.O.E. 

as well. The amount of $6,000 requested in the FY 79 budget is an 

estimated top-side figure. We will not exceed that amount. 

(2) Laboratory Users Fees. 

The "parent organization" for the MPML within the University of 

Hawaii has always been the Hawaii Institute of Marine Biology (HIMB). 

This has been a productive relationship with a number of investigators 

carrying out comparative research at both laboratories. Indeed, in the 

world of coral reef biology, the two laboratories are often thought of 

as the best locations to work on tropical Pacific reefs. The MPML office 

in Hawaii is located at HI}m and all of our operations are conducted from 

this location. We derive. many benefits directly from HIMB in the form of 

secretarial and bookkeeping services, shipping and handling of supplies 

and equipment, and general support of the MPML office - supplies, electricity, 

etc. 

Recently, the HIMB instituted user's fees to help meet costs •. The 

fees are based on 4% of on-campus (in Hawaii) salaries. The estimated 

aoounts are shown under the category of Other Direct Costs in the FY 79 

and FY 80 budgets. 

(3) Administrative and Maintenance Assistance. 

Traditionally two persons from the Hawaii Institute of Marine Biology 

have gone to Enewetak twice each year to assist in the biannual inventories 

of equipment and supplies, including chemicals and radio isotopes, and to 
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help with repairs, maintenance and minor renovations of the laboratory. 

These four visits (two each for two persons) are two weeks in duration. 

In the past the funds for this travel and subsistence were included in 

the manager's costs. However, in order to identify our costs more 

effectively, we have placed them in a separate budget category entitled 

"Administrative and Maintenance Assistance." 

It is probable that during the latter half of 1980 and thereafter, 

when a full time maintenance man is hired, it will no longer be necessary 

to schedule and budget for this assistance. 

(4) _Expendable Supplies and Operating Equipment. 

The increase in this budget category in FY 80 is based on planning 

discussions with D.O.E. and Holmes and Narver personnel in regard to the 

"stand-alone" capability of the MP~ beginning in mid-19 80. They 

recotmnend that a spare parts inventory be developed during the first six 

months of 1980 when regular freight flights are still available to 

Enewetak. 

(5) Generator Operation and Maintenance and Routine Building Maintenance. 

These are shown as separate budget categories in both the FY 79 and 

FY 80 budgets. Their justification is based on the need to operate and 

maintain the two large generators, and to purchase materials and labor, 

when necessary, for routine building maintenance. The estimated amounts 

are for. the full 1979 year but only 6 months of 1980, since a full time 

maintenance man will be hired for the latter half of 1980 and thereafter. 

Tii.e estimates are based on figures from Mr. Roger Loftfield, an engineer 

with Holmes and Narver. Mr. Loftfield knows the MPML operation and is 

most helpful. 
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(6) Power GeneratiJn and Surface Tr<msportation. 

'nlese aTe shown as separate budget categories in the FY 80 budget. 

They represent the cost of diesel fuel for the generators and shipping 

and handling of same for the second six months of 1980 when MPML will 

be operating on a stand alone capacity. Diesel fuel will thus no longer 

be available through Holmes and Narver at that time. 'nle estimates are 

based on figures from Mr. Roger Loftfield, an engineer with Holmes and 

Narver. 

(7) Backup Water Supply. 

This category in the FY 80 budget is based on the probability that. 

over a year's time, it will be essential to periodically produce water to 

supplement the monthly rainfall catchment. The estimate considers the 

use of an Aqua Chem unit and is based on figures prepared by Mr. Roger 

Loftfield, an engineer with Holmes and Narver. 

(8) Travel and Subsistence. 

It is important to consider that air fare estitnates for FY 80 are 

based on present MAC costs and that MAC will no longer be flying to 

Enewetak in the last six months of FY 80. Accessibility to MPML for the 

latter part of FY 80 is thus dependent on the establishment of reasonably 

priced air travel between Kwajalein and Enewetak, via commercial carrier 

of some type. Costs are highly speculative and it is essential to have 

some financial flexibility in this area. 

Similarly, the per diem food cost at Enewetak of $12/day, used for 

both the FY 79 and FY 80 budgets, is based on present costs which have 

been held quite constant. What Will happen to these costs in the latter 
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half of FY 80 is also highly speculative. Conceivably, the cost of 

serving a my_ch smaller group could result in significantly higher costs 

per person. Also the logistics of food preparation are uncertain. 

Financial flexibility is essential in this area also. 
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SCHEDULE 189 
Lawrence l ivermore Laboratory . iV1 . 
University of California · w Env 1 ronment 
Livermore, Cal iforn1a D L 1fe Science Research Biomedical App11catfons 
1. CONTRACTOR: University of California, Contract IW-7405-eng-48 

2:-- PROJECT TITLE: Biogeochemlcal Cycl Ing of the Transuranlcs and Other Radlonuc1 l(fes ln the 
Marshall Islands 

2b. ABSTRACTED TITLE: Harsha 11 1 s lands 
3.- BuoGH AcnvITY No.: I 4.--um PREPARED:- -----rr--HrrnoD or REPORTING: 

GK-01-02-03-01 Harch 1978 I Annual 
7a.-l'ERSON lN CHARGE! M. - L:- Mendelsohnft.Jr:-Hor rmoto 

7b. PRINCIPAL INVESTIGATOR: V. Noshk In 
9:---HAN YEARS: 

F'Y 79 
Pres. 

FY 78 Budget Reprog. New 

(a) Scientific lt. 8 lt. s 0 0 

(b) Other Technical 0.9 0.9 0 0 

Total 5.z s.4 0 0 

10. FUNDING (Thousand $): 
FY 79 

Pres. 
FY 78 Budget Reprog. New 

. 
Operating Costs: 

(a) Manpower 158 167 0 0 

(b) Materials, Services, etc. 70 76 0 0 

(c) Indirect Expenses 122 128 0 0 

Total Operating Costs 350 371 0 0 

Capital Equipment not Related 
23 49 0 0 to Construction 

, , nr H'Tl'IO rn~,,.~PT. Nnt Annlir;,hlP 

I 
2c. RPIS No. 001508 

2d. 189 No. LLL/ASEV-80..1t3 
6. WORKlNG LOCATION: 

Livermore. California 
8. - PROJECT HRM: 

Contrnuing 

TOTAL FY 80 

4.5 -;. 4. 5 

0.9 0.9 

5.4 5.4 

TOTAL FY 80 

167 180 

76 __ 92 

128 __.!18 

371 410 

49 40 --

12. MATERIALS: Not Applicable 
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13. PUBLICATIONS: 

1. V. Noshkin, "Transuranium Radionuclides in Components of tile 
Benth i c Environment of Enewetak Ate 11, 11 prepared for DOE 
publication, Tr~nsuranic Elements in the Environment, W.C. 
Hanson, Ed. (1978). 

2. K.W. Wong, G.S. Brown, and V.E. Noshkin, "A Rapid Procedure 
for Plutonium Separation in Large Volumes of Fre5h and Saline 
Water by Manganese Dioxide Coprecipitation, 11 J. Radioanal. 
Chem. 42, 7 ( 1978). 

3. R.B. Spies, K.V. Marsh, .and J. Colsher, "Dynamics of 
Radionuclide Exchange in the Calcareous Algae, Halimeda," 
submitted to Liminol. and Oceana. (1978). 

4. K.M. Wong, V.E. Noshkin, and T.A. Jokela, 11 Preconcentration 
of Plutonium Radionucl ides from Natural Waters," prepared for 
presentation at Annual Plutonium Information Conference of 
the Nevada Applied Ecology Group, February 28 - March 2, 1978. 

14A. SCOPE ABSTRACT: 

The objective of this study is to develop an understanding of the 
tr3nsport rates and redistribution mechanisms of radionuclides 
(emphasizing the transuranium elements) in hiogeochemical processes . 
occurring at the Marshall Islands. We require this knowledge to develop 
recommendations for minimizing the passage of radionuclides to human 
populations, to evaluate the cycling of radionuclides through critical 
processes essential for the establishment and continuity of life at the 
atolls, to develop a fundamental data base from these contaminated 
environments that will be used to predict future transuranic impacts on 
the aquatic environment from different global sources (i.e., reactors, 
reprocessing facilities, and accident~, and to furnish data and 
recormiendations to assist in providing usable sources of groundwater 
for future generations at the atoll. Because of the relatively high 
plutonium levels in the marine environments of Enewetak and Bikini, 
these locations are unique ecosystems from which reliable data can be 
generated on several processes that regulate the recycling and rate of 
movement of plutonium. Especially critical to these topics are some of 
our recent assessments that reveal that the atolls may be the only 
global locations where plutonium intake via ingestion (rather than. 
inhalation) contributes the major fraction of man's plutonium body 
burden. 

14B. SCOPE: 

The general objectives of this project are out I ined above in the 
abstract. During FY 1978, the DBER;-funded LCU for Marshall Island 
research activities supported our effort at Bikini during the period 
11 to 29 November 1977. Eight man-weeks of effort were devoted to the 
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program. Since the Liktanur is out of operation, we had scheduled a 
trip to Enewetak in late January 1978 using island support. However, 
a local storm damaged many aspects of site operations forc·ing us to 
reschedule this trip to March 1978. 

In FY 1975 we initiated detailed radiological studies of the 
hydrology and groundwater geochemistry at Enewetak and Bikini. These 
first detailed investigations of their kind at the atolls, have given 
us new insights into the transport mechanisms and cycling rates of 
radionuclides between the terrestrial and aquatic environments. The 
circulation and redistribution processes of plutonium and other 
radionuclides are investigated by interpretive analysis of radiochemical 
and physical data from the lagoon environment. Plutonium levels in the 
environment and organisms are being compared to distribution in species 
and environments that receive plutonium from other sources, including 
world-wide fallout, reactors, reprocessing facilities, and Thule. 
Biological samples are carefully analyzed to determine the radionuclide 
distributions in body tissues and to calculate the relevant concentration 
factors. 

15. RELATIONSHIP TO OTHER PROGRAMS: 

The Enewetak and Bikini groundwater programs are carried out in 
close cooperation with R. Buddemeier (University of Hawaii); Buddemeier 
is conducting a program to investigate the cycling of the major elements 
and nutrients in the groundwater. Data generated from his studies have 
been helpful in our interpretation of the radionuclide cycling in the 
island groundwater. 

There is also a close relationship between the groundwater and 
marine studies and the LLL agricultural experiments (Marshall Island 
Radioecology, 189 No. LLL/ASEV-80-63) and assessment program. The loss 
of the R.V. Liktanur forced us to modify our field efforts for this 
next year. Presently we are exploring ways to coordinate our program 
and the agricultural project to fulfill program requirements at the 
atolls with minimum ship-time support. The advantage in dollar savings 
is obvious; and it requires now only to work out problems related to 
logistics. 

Our programs provide significant data in support of the 
rehabilitation efforts at the atolls. We have provided data and 
assessments relevant to cleanup operations at Enewetak and will continue 
to do so whenever our data are needed. Last year, we fulfilled DOE-DNA 
requests for information related to the disposal of the remains from 
the multisto~ structure on Enjebi, the impact of soil disposal on 
Northern Runit and the marine environment, the radioactive hazards 
created by removing underwater cables from Enewetak, the establishment 
of a meaningful sampling program for the proposed multi-atoll survey, 
and the review of plans for plutonium cleanup at Enewetak Atoll. 
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The first Marshall Island workshop was organized and hosted at LLL 
in June 1977 to discuss long-range planning for the DOE Marshal 1 Island 
programs. An open exchange of information between all program 
participants provided a valuable overview of the radiological problems 
presently being investigated and those remaining to be studied. 

In early summer of 1978, we plan to participate in a Woods Hole 
Oceanographic Institution (WHOI) cruise to the Marshall Island region. 
Along with Dr. V.T. Bowen of WHOI, we will conduct a variety of 
plutonium biogeochemical studies in several regions arnund the atolls. 

16. TECHNICAL PROGRESS IN FY 1978: 

We completed the publications listed in Sec. 13, and, with the 
data generated by FY 1977, we began writing several other documents 
describing the results of our Marshall Islands program. These reports, 
in various stages of completion, include the following: 

• Renewal Rates of Cactus Crater Water. We describe the use of 
rhodamine dye to estimate the tidal flushing characteristics 
of Cactus crater. A simple model is developed to explain the 
water residence time as well as the fate of the crater water 
and its dissolved constituents. Cactus crater is being 
considered as the disposal site for radioactive waste 
accumulated during cleanup operations. The results of this 
study permit us to evaluate the impact and fate of any 
radionuclides remobilized to solution in the groundwater dfter 
the crater is filled. 

• Remobilization of Plutonium Radionuclides from Cactus Crater 
Sediments at Enewetak Atoll. Data related to the rate of 
plutonium remobilization from sediments to the water are 
provided. The remobilized plutonium has solute-like behavior, 
passing readily through 0.45-µm nucleopore filters and dialysis 
membranes, and can be traced in solution for considerable 
distances along the reef. 

• Plutonium Concentrations in Reef Fish at Enewetak and Bikini 
Atolls. We compare concentrations in mullet tissue samples 
from diff~rent locations at both atolls. Plutonium availabl~ 
to man from the aquatic environment should be most highly 
concentrated in food organisms with the smallest number af 
plutonium transfers between abiotic sources and man. Mullet 
are inshore fish and in their adult stage feed on detritus 
extracting organic matter from sediments. This species is an 
excellent indicator since the plutonium levels in mullet would 
be expected to be highest among reef fish convnonly caught. 
Concentration factors, isotopic ratios in the tissues, and 
other relationships between plutonium concentrations in fish 
and in the environment are discussed. Concentrations in fish 
at Bikini differ from those at Enewetak but the average 

I I _, 



-409-

concentration factor for plutonium in fish muscle is similar 
at both atolls. Thus plutonium concentrations netermined in 
fish at one atoll can be used to predict levels at other 
a to 11 s. 

• Gamma-Emitting Radionuclide Concenfrations in the Reef Fish, 
Mullet, from Enewetak and Bikini. We describe radionuclide 
concentrations, other than the transuranics 1 in fish tissue 
at the atolls. Bikini mullet have higher 1

j
7Cs levels 

associated with muscle tissue than average values found for 
Enewetak fish. The mean 6Dco levels in muscle tissue of fish 
from both atolls is similar, and the highest concentrations 
are associated with reproductive organs. In addition, 207Bi 
levels in Enewetak fish exceed those in comparable fish tissue 
at Bikini, whereas levels of 102.mRh above detection limits are 
found in fish from the islands of Enidrik and lroij of the 
Bikini Atoll. 

• Residence Time of Radionuclides in the Groundwater of Enewetak 
Atoll. Results are sunvnarized on the rates of radionuclide 
recharge and migration in the groundwater at islands of 
Enewetak Atoll. The chemical characteristics of plutonium 
remobilized to groundwater solution are different from those 
of plutonium found in solution in the lagoon. 

• Radionuclides at Pacific Atolls - Concentrations in the 
Sedimentary Components and Benthic Organisms at Enewetak and 
Bikini. We report on all available radionuclide data for 
sediment cores, surface sediments, and benthic organisms. 
Much of the data presented in our report for the forthcoming 
DOE publication Transuranic Elements in the Environment (see 
Sec •. 13) were derived from this document. 

• An Im roved Thioc anate Anion-Exchan e Procedure for the 
Separation o Americium rom the Rare Earths. We describe a 
pressurized separation procedure developed in 1977 that 
requires less than 2 h to purify americium from 10 to 50 mg of 
rare earths with an average recovery greater than 90%. 

• Assessment of Potential Dose to Populations from the 
Transuranic Radionuclides at Enewetak Atoll. This is an 
expanded report of an assessment requested by OBER in 1977 
and written with W. Robison and W. Phillips, describing the 
expected transuranic doses to population from the various 
pathways at the atolls. Data from our work on plutonium 
concentrations in mullet at Bikini and Enewetak Atolls were 
used to evaluate the potential dose via the marine foodchain. 
As a result of a more detailed and careful analysis, computed 
plutonium doses from the marine food chain were revised to well 
below the levels established during the 1972 radiological 
survey. 
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Several of these reports will be completed this year; the remainder 
(and some not listed above) will be nearly finished in FY 1979. 

During November 1977, we resampled ground and cistern water at 
Bikini to evaluate the environmental residence times of several 
radionuclides. The main supplies of cistern drinking water were 
contaminated with coliform bacteria. This was reported hastily to OBER 
and Trust Territory officials, who will have health officers investigate 
the source of contamination. Air samplers were established and ooerated 
on the ocean reef at Bikini and Eneu Islands. This effort was motivated 
by our inability to explain reasonably the higher-than-fallout 
plutonium concentrations in Bikini cistern waters and on the catchment 
roofs supplying the cisterns. We must determine if the higher 
concentrations result from airborne plutonium particulates injected into 
the atmosphere as marine aerosol aggregates by wind and wave action on 
the ocean reef. Water and suspended material were also collected from 
the reef near the air samplers for comparative anlaysis. The samples 
are still being analyzed. 

Our planned trip to Enewetak in January 1978 was cancelled because 
storm damage now limits site operations; the trip is rescheduled for 
March 1978. 

17-18. EXPECTED RESULTS IN FY 1979 AND FY 1980: 

The WHOI joint cruise to the equatorial Pacific currently is 
scheduled for 18 June to 13 July 1978. Sampling locations are 
established and are concentrated along the trajectories of the major 
fallout clouds so we can study the history of down-wind, down-current 
distributions of the close-in fallout. A major water sampling program 
is planned and more samples than one laboratory can handle adequately 
will be collected for analysis. Water from closely spaced depths off 
the bottom will be analyzed to determine if remobilization from bottom 
sediments is occurring. These results should benefit evaluations of 
any disposal procedures for radioactive wastes into the deep ocean. A 
number of sediment cores will provide data on redistribution processes 
of surface-deposited, close-in fallout debris. Manganese nodules, 
plentiful in certain regions that received high levels of close-in 
fallout, will be collected for anlaysis to determine if fallout 
radionuclides were incorporated in the nodules. This study should 
provide significant information about the growth rates and processes 
of these deep sea nodules. 

Our recent data from fish show a large discrepancy with the result 
reported on plutonium in fish during the 1972-1973 survey. We believe 
a large part of the discrepancy was in the analyses because water and 
other samples analyzed since 1973 show little temporal variations. 
Our plutonium concentrations in fish are significantly lower than the 
reported 1973 levels and are being used to update dose estimates to 
populations using the marine food pathway. However, to ensure that our 
results are representative of concentrations und doses that can be 
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expected to pass to man via the marine food pathway, verification is 
required. We will first sample mullet again from the same islands 
sampled in 1976 during a different season. The fish will be dissected 
into tissues as before and analyzed for plutonium and other radionuclides 
to assess-any changes in concentration that might have occurred during 
the intervening years. At two islands where fish are plentiful, a 
large variety of reef fish will be caught for analysis to insure that 
concentrations in mullet are representative of other edible species. As 
stated previously, it is impossible to analyze samples of the 600 
species of fish in. the Marshall Islands from all islands of the atolls. 
Thus we must restrict our evaluation to data generated from analysis of. 
the most representative species available. In addition, 241 Am levels 
will be evaluated carefully to provide a complete transuranic assessment 
in marine food products. 

We will continue experiments to evaluate the generation of marine 
plutonium-labelled organic particulates resuspended by wind and wave 
action on the ocean-side reef at the atolls. Although no data were 
available for evaluation during a recent private conversation with a 
knowledgeable DOE representative, it was not at all encouraging to learn 
that a similar resuspension process might be generating small quantities 
of airborne marine plutonium aerosols at some coastal regions near 
Windscale. Because there are few regions in the world contaminated with 
levels of plutonium sufficiently high to be measured precisely, a 
continuation of this study in the Marshall Islands is essential. Any 
positive results will require carefule evaluation. 

We have terminated sampling at some of the groundwater sites on 
Enewetak but, at the same time, are redirecting our efforts toward a 
more detailed assessment of the groundwater processes at our remaining 
sites. These include wells and locations containing usable freshwater 
as well as sites related to the agricultural experiments on Janet Island. 
lhis spring, storms permitting, we will drill additional test wells on 
Janet to perform hydrologic tests and measurements on the wells including 
dynamic pump tests, tidal response measurements, dye injections, and 
detailed sampling In these and our other wells for chemical and 
radionuclide analysis. Soil from the well sites will be separated into 
size fractions and equilibrated with water to determine the distribution 
coefficients for plutonium and other radionuclides between the solid 
and solution phases. The purpose of these latter experiments is to 
eva)uate the amount of plutonium that is selectively mobilized to 
solution from different soil types. 

When ship support is available for Bikini, we will continue the 
studies begun in FY 1978. We also hope to initiate similar groundwater 
studies at Rongelap if ship support is available. Dye studies provided 
an estimate of the rate of groundwater movement that varies throughout 
the island and changes with season. Radionuclide groundwater 
concentrations are more variable at Bikini, but the reasons for these 
variations are not yet understood. Additional temporal experiments are 
needed to evaluate the radionuclide dynamics in .the water. 
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Lagoon studies of transuranics will continue, providing adequate 
ship support is-available. The atoll seems to have reached a chemical 
steady-state condition with respect to the partitioning of 239,240pu 
between solution and solid phases of the environment. Using an 
experimentally determined Kd for 239 ,240Pu, the dissolved quantity 
predicted in equilibrium with the concentrations in sediment agrees 
well with recently average measured concentrations in water at both 
Enewetak and Bikini Atolls. The remobilized 239, 24 0pu has solution-I ike 
characteristics. Over the next 250 y, an estimated 50% of the present 
239,240pu sediment inventory will be remobilized to solution and 
discharged to the north equatorial Pacific. It has yet to be determined 
if biological components of the sediments are an important link in the 
remobilization process. Additional temporal data are needed to verify 
our estimates of the rate of regenerated plutonium. Our evidence that 
plutonium is remobilized from the sediment to the water is substantial 
and leads to the conclusion that similar processes must be occurring 
in coastal and other aquatic areas. We are now modeling our data to 
show the extent of remobilization that may be occurring in coastal and 
other waters contaminated only with global fallout. 

Less significant marine radiological pathways to man also require 
study. For example, the highest plutonium levels in fish were found, 
unexpectedly, in samples collected from the ocean reef of Sally Island. 
The gut samples contained contents with 150 pCi/g of 239, 24 0Pu. However, 
the concentration of other radionuclides was among the lowest detected 
in fish at Enewetak Atoll. These are high isolated plutonium sources 
at the atoll available for uptake by marine organisms. As another 
example, a particle high in plutonium was isolated from the gills of 
fish caught near Yvonne. Using mass spectrometry we determined the 
241 Pu and, with the measured 2~1Am concentration, dated the particle. 
It originated in the 1958 test series from the non-nuclear test held at 
Yvonne. It is obvious that hot particles are still available to fish on 
the reef. If these nonedible parts of fish are recycled to the 
terrestrial environment by man, levels of plutonium of marine origin 
could be increased in village areas. An evaluation of the expected 
impacts from those less significant pathways will be made. 

19. MAJOR MATERIALS, EQUIPMENT, AND SUBCONTRACT ITEMS: 

Equipment 

Groundwater sampling equipment 
(pumps, generators, and in situ 
conductivity meters} ~~ 

Air samplers and generators for 
reef work 

~-situ filtration-preconcentration 
system 

Estimated Cost 

FY 1979 

$ 4,000 

5,000 

FY 1980 

$ 3,000 

5,000 
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Equipment (continued) FY 1979 FY 1980 

ND 600 for interfacing 12 alpha $40,000 $20,000 
detectors and new lab equipment 
for- new fac i 1 i ty 

Drying and ashing furnaces 6,000 
Pinger and Recorder System 6,000 

TOTAL $1f9,ooo $40,000 

Subcontracts 

Holmes and Harver for shipping $15,000 $18,000 
and support in the Marshall 
Islands 

TOTAL $15,000 $18,ooo 

20. PROPOSED OBLIGATIONS FOR RELATED CONSTRUCTION PROJECTS: 

None. 


