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14. SCOPE: 

A progran of ra::lionuclide r:-.easure::::::nts in soil, ·water, end biota, radio­
ecological transport !::oielin;, and do$e evaluation in the I·iarshs.11 Isle.!!ci.s is propose 
to ful1'ill two i:r~e::liate objectives and one long-term goal. The ir.=edie.te 
objectives are (l) to meet preser..t high-priority neecs for effective re:C£bilitat:cn 
of Ene;;etak Atoll eLd ( 2) to support the ongoing evaluation at Bikini Atoll. The 
lone-term t;,oal is to e.ssure a con"tinuir.s evalu3.tion effort in su;rport of the 
implementation of resettle~ent and rehabilitation in both regions. 

The Enewetak S~!'VeY ar~d Evaluation effort that resulted in the report NVO-lhO 
(Ene .... ·etak Radiolcrrical Sur:ey) provides a cor::prehcnsive description of the 
radiological status o:~ that. A.toll at c:;e ~o::'.:1t :'..r:: -::.'.'::e, for tte specific pu!"pose 
of evaluating constra:'..nts on rehabili t::::tion and :~er ci.e·:elopir:c; cleanup plans. Tte 
implementation of resettle:r.ent, however, requires additional studies over a lont;er 
time-range to assess the tiF..e-dependence of radionuclide rer:loval fror:! the Atoll as 
well as to support a continuing evaluation effort. 

Previous evalt:.a.ti:cns of the atolls •,,·ere besed upon a limited 2'.:our.t of di~ect 
sar:ipling of criti:-a.l :·ocds in the -rerrestr:ial food; these foods (coconut, 
panC.a.'1us fruit, s.rr0·,,'Tcot, an:S. b~:eadfr'.lit) -,;ere very scarce on Bi}:ir.i - 2.nd on 
Enewetak as ..... ell. Predicted doses, therefore, were based on correlation stu::lies 
that atte::.pted to relate radionu:::lici.e ccncer.tr.:--c:: ons in soils to those in food 
plants and ani:::als. The :Sne·.wtak survey •;·as very thoroue:;h, but the dose 
evalt:.3.tions were develo~ed •:i tr.out the benefit of ti!::e-dependcnce infor::-,at icn 
relatins to the er.\·irc,.c..ental re:ciden~e tir::cs c:~ the c:::it:'..c&.l radionu:l:::cs. 
Thus, there is need b:::n;~ for in"t:ensificd studies o:'.' radionuclide trc...risport in 
terrestrial feed ciiains end for long-tern studies of the cycling and :fate of the 
long-lived radionuclides. 

This justifi ca.ti~n for operating funds therefore proposes an LLL prO[;ra!Il 
with the follo~ing specific objectives: 

• l. To rr.a.ke 5easurer.ients at both Atclls that will delineate the r.atur3.l 
proces~es ar.::l the rates cf untc.i:e. redist:ri:mtio!1, 2nC. re~.o':al cf 
redion:.i-2]__iC.:;~ ~n -:!-.~ e~c~7:s-:e~~. 2..i.r.'.:i -:o de~·:e~O;> C!~ ~~-~:'inc L~~-2 

concentr~~ic~ f~ct.c~3 for ~!:.~ c~itic~l ra~~2nu~l:'..des. 

2. To develeip :Cur'Ci1·2r unci.erstc...riciir:; of c,};e terrest-:r::. 2-1 food cha.ins so 
as to derive ~uidel:nes for a~ricultural ~racticPi and for a~ricultur~l 
deve lopr:-.~n~ t~a. t .. .,. .. ill r~1inir.:i ze ~~:)pulrr~ ~c~ ex~osu:-e ~..-i e.~ t e~re s~::~~ E:l :·cc.:is. 

3. To use these' new data and constants to re:~ine t!·ie pro._i~ctcd cc::c.s 
published in NVQ-ll;Q for Eneweta.\.::. and in the prelir.iinc.ry essess~1,ent 
report for Bikini. 

4. To define tte need for and to develop guidelines for any lon~-ter:~ 
radioecolo,-:i cal surveillance on :-;ne'.;et.a.":. 

5. To develop ~- co:::.pre!:.ensi-.re unci.crst.anciin~ of the resus~·ension nC!.th·~ray 

on :inhr::.biti?d i.:a:rshall Island environ!'.'.ents. 
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6. To produce a11 e:-olor:::. cal syste:c:s r::o".lel cf 1·c.:;:.c::u~lice tra.11:::'2'.Jrt, 
rec:vclir:;-;. a::d :~3.-:~ ~o!· "t~ie lc:!'"::~-l:. .... ;e~ :--ad: ·:)r~u~2.:_i2s en these 
con·.1 isl<md Cff.'iro::i:!lenl.s. 

7. In the long-ter'.".1, to p:!"ovide a cor.tir,ui~c~ eval1..:.::.ti·.'e Cf.'!'abil:'.. ty c: 
dose-to-r:-.?..n, so that DBER and DJS car. cc.ll upon us -.:o proviC.~ 
q_ue.ntita.tive descrip-:.;ions of radiological consequences of proposed 
actions. 

These goals will be r:;et by a cor::bination of research tasks covered in 
this 189 and a previous submission. 

Marine Sciences of P2dionuclidcs in the Marshall Islands (already 
.. _funded by D3E~, RX-02-02 V. E. lbshkin). 

Both :field ;~ork and tte assessr::ient and evaluation :for Bikini will be closely 
coordinated ¥ith those ._~o:!" Er.ewetak, to n-.aintain a high de13:::·ce of contrcl EL:l 

uniforr:lit:y in sp::ple colle~tion, e..:;ricultural r::ethod.s, analytical proceciures, 
and follo·.1-up U3E"ess:::e!1-::s. Tl:e f5ne..l asscss::.~nt ·w-:0rlld Ce ~o :.nter;~a.te:~ -_::~-:: 

inf'o::-:~.aticn cler5._·,·ed :i'ro::! t~th stujies ·,.;:luld be applied :.o exten".l our pre-.·ious 
"'"-"" evalur:.ticns cf both Ene-.. ;cta}>. and :3ik~ni. 

The Ene;:eta.'-< people, the Micronesia..'1 Legal Services, and the Truzt Territ:>ry 
\..·ere told that W::.thin a 5-year peric:3. \..·e could produce defini ti·:e in.fc::::-:-.2x:'..cn 
concerning the timc-dep~·ndence of the ra:Ecnuclide.s in the en\·iro:P_"::ent ar:d e. 
r.,ore defir;i ti Ye ti:c:e-ta'::-le fer use of the nortLe!·n part of the a-toll. It :'..s 
j.r:~porta.!1t 1. he..t tl:~ r1e~e£~a!~' field \,·a!"}:. ~t E!1e~ ... ,.et3}:. a?1d Bit::.r1i be;an ii:·_-::~:::ii~:.~l:.'". 

But sor.:e of the r:ecessa:;:; research in·;cl·tes plc:.nt5.~G cf fcod ~rops ani -:::·:c:.2.-.::c-:::c:-, 
of a.sriculturc p:ra::tices ·,:bich in r::any cc.s12s involve lag tir::es of three or :'cu::: 
years before results will begin to be avr:.ilable. 

We propose, therefore, that the i.ni tial critic al studies outlined be lo·.; be 
started at the ec.rliest pos:oible tir:-:e tr.at essenti 2.1 loe;:'..stic.:; and ~rc.n.:-;;c~·tat:::.on 

support becor:;e e:.•ailable. T!:e necessc.ry lq:;istic a.'16. transpo::.~2.ticn su;:::;c~ i:::. c:~ 

pri:r.Jary i1::porta'1ce in u.r.y studies conciuc:~ed in the Pacific a-tells. (1.:::-::.·e C.etails 
on the require~ents are described in tr.e bcdy of the 169 1 s.) At this ti~e, 
Dr. Victor l!osrJdn, Grcu~ Leader for Ha:!."ine Sciences at LLL, is alreaciy :'ur::::ed 
by DEER for r::arinc e.nd r,ro'-1..rid·,;ater studies at Enc·.,·etak Atoll. He is scheduled 
.for fi tour at E::e·,:etek 1-.t:ill in Janw:.:!"y s"1d Februar:> cf 1975 alone; ·..:i th 
personnel from the Univers:'..ty of Ha-,:ai:i. e-'1d will hff.'e the LCU rJ~ his dis-;;osal. 
Part of his prcz,rar:i includes lens-;;ater studies on many of the northern islr21ds 
at Enewete:.k Atoll where we r:mst perform the necessary terrestrial ecolot::1 stu:::jes 
and evaluate the ar;ricultt~ral pract:ices. We have discussed with 1;osi1l:in t!:e 

·coordination of the neces:::ary te:!"restrial and agricultural ...-ork ar.d di..:.::.::.·use 
of the U:::U; \..'C find that the two procrar:-.s would be very co::::patible. Th'2 
available sriace r:.nd the capability of the LCU should be entirely a:lequ:::.-'ve to 
support the impler:-:entation of both prograr.is because they involve the sar~.e area. 
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Simultaneous fieldint; of our progra.'l with lfosh.kin 1 
s alleviates O!:e c,f the 

major concerns a_~d prableLs associated w~th ~esee.Tch in the Pe.cific a~:~ls. 
Therefore, if ft;..'1ding "ere supplied for the r;,::-:.JJ.!)o· .. ;er for the terres"t::·ial 
part of the prog!'e.::i and for the r.eces::::ary tra..-el ar.d. asr:i_cultu::·e su:;:;;l.:..es, 
the progra.'"'.: could be initiated i::"'-"":'ledia"'.;ely (J~nu2..ry, FebruG.ry 1975). 

The specific projects for Eneweta~ end Bikini are now discussed in detail. 

A. Ene .... ·etak 

The specific tasks to be carried out at Encweta..~ are as follows. 

1. Test Pl2.::tin:.::::s and Rad:'..or.ucl:'.de Recyclins 

Test plots of coconut, pandanus, and brcadfrui t will be planted i::-.::::ed.iatel~:. 
Depending en the size of the sta:::-ter plants a lag t:i.r:e of' three to :fi·:e :rears 
can be c>.i:;ected before fruit ·,.rill be a.v::i.ilable. Th~:!."efore, add.itional :.est 
plantir.g.s c:-. arrc·"Tcot, 2q~a:h, :pa;e.:, .. a, br~!1c..~::.3 C.!l:i sT,.;cet po":c.l.ces ~,·ill al~:> 

be initiated ir.:..:d:a-::e1:1. 'Ibese crops -will ~::c.·o:iuce ·1er:J' ;::uic~:lJr• In cc11~tL'!c:t:_~c:1 
yith dcta on raj:'..cnuclide ccnce~trati:ns in so:l, they ~ill lead to 
concentra-c:,ic,n f:;.2tcrs for ::~ood p:!:;:;duc 41.s and also to ci.i1·e(:t ;.:e<lsu2·er:".r1ts of 
radionuclide concentration in feed products. ~ritiated ~ater will be injected 
into 'the erou.nd.·,;ater at the rcot zor.c to deter:::ine the r::a;ni tude and re.te of 
uptake of soil crou.'1dwater b:,• the different plait species. 

Various fo:!:::-.::; of fertili zcr.:; will r~lso be e·:~lu'.3.ted fo2· c.n:,r reduct:'..on of 
radionuclide up~.:a;:e (Cs a..'1d Sr) by tbe:::e fcod ci:.ain }:.·lant.::.. ?or exa;..~2.<:~ 
hich-pot::;.ssi:.:.:: :~er""C;iliz.ers r.-.ay si;nific2...ntly reduce the upta}:e of Cs, a:-:d 
ef·~"'ects o:C pl~:;s~t:Jrus, ctlcitt~, n:_t:::~.::;·?n _c..nd o.;~he~ t'.!'ncc 1::0~e.ls ;::a~ .. · re:::\12-t in 
greatly alte2·ed upta!-':e o:' both Cs an:i Sr. l·~ulcb:'..nL; could be used to ii~::~·eu.se 

the K content. Yurtber, tl:c ver;etat.ion cut fo2· clearing on "cold11 sou~::.·2::-n 
islands should be tested as a mulch in the "hot" no:-thern isls.nds. 

' Clean tra!1sported soil beds will also be established on the no!"the2·:-i isla:::ls 
with clean soil frc::i southern isle.nds such as Ja:;::tc....'1 and Par:::y. The cle=-.'1 bcC:s 
will enable us to directly evaluate the role of ve~etati.on as a r..:::.jor feed.bact: 
mechD.nism in the cycling of radionucliC.es in the atoll ecosyster.i. The u.se of 
clean beds, the rer::.oval of litter dropped fro::1 the vegetc..tion, and r::1J.lc:::r:; 
with clean ve13etation from the south could serve to interrupt the cycli:-.; of 
radionuclidcs. 

As indicated, the decay of litter to fom hurr.us material rr.ay well be the 
.prjmn.ry source of available radionuclides to plants. It is es::;cntial to 
evaluate the 2.bove-ground kinetics t:ts.t produce tbe input to the grour:C.·,;ater 
system. Therefcre, bio~ass ~easure~0nts will be ~ade on En8ebi to deter2ine 
the standin3-crop inventories of radionuclidcs. Litter-fall collectors ~.nd 

litter-bat;s will be e:::rployecl to dete::-::~.i.r.e rates of litter fall and lit:.er 
decay. These neasurements combined with data on ground·-rater cycling will be 
important for a co::iprchensive U."'1derstanding of radionuclide cyclinG and retenticn 
in the Atoll ecosystem. 
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2. Distr"b~iticn of Re.diorrncJidcs in Seil, S::iil ~-12.ter. ar:::! r::.:.:--.u3 

The L"'!lnortance of the recycling and tu:"Tiover times of radionuclicles ·.:-as 
recognized by our marine t;roup and e::!;:>hasized in their researc:: :;:2·0,s:::·c.:::s. 
The recent research on ma.:::-ine a.'"ld lens water at E:iewct&:: Atoll rc:ealed. sevc:cal 
important aspects of tr,e terrestYial ecolcgy that .. .-ere not ev::..::en"t durir.; the 
1972 survey but •:hich have consideri::.ble si£:...--:iificance in the ul"ti::.ate dose to 
r.ia."11 as he reinhabi ts the atoll. P2·clir::i!1ar:1 d8.ta frcr:i. the le:-.2 ••s:t.er procr2.::-l 
at Ene\.;etal< J.toll indicate tbat recyclin& a.rid tu:llover of radi::inuclice.s in tr.e 
atoll ecos:,'stem CUl be contrcllcd b:; the grour.d· ... ·ater and the h~us produced 
fror:i the decay of li ttcr drop~ed. fror:i. the r;roxin; ve[ietai.:,ion. It a?!)ea:·s ti:::.t 
effective concentration factcrs should be based upon the soil ~-ater ccncentraticns 
of radionuclidcs rather than on the total soil c:oncentrations. 

Further research is require:':. (1) to cla:::-ify the role of grc:u..ridwater in 
controllinG the disappcaran~e of radionu~lid.es in the Atoll, (2) to C.ctc!"2i:-.e 
the actual c:-·~lint:; pro~ess involved in order to evalus.te potc~:"tial metLod.s of 
blo-}•inr nu"li~n u~"'-~~e in "la""'- ~ne-•n,.,_ in t~e ~n"'~ -.~n·~ (=' ~~ ~n"'-~--·"D ....._ ~-- t_) .._..,,.__ ......_._ !_,,. ...... ~.. _ .. !:-I---·'..., .... !""' -..... _._. V - · .. 1 ..... vi_....&. \.. • ....-_ .... ' _ ; .... .._ \.....-...... ... - - •.• _ ........... 

th"' a~"·u~1 "0'1""''1+~·..,•·.:c.11 r-~-- ~ 0 r0•"'r.""l-i·;c" r, .. ,,:,.,_;...,t:> to "·r."> ~ 1 -:.-t-,., (-,-.... , •• ~.r.1-,r i;,; .._..., \..:1. '-· ·• .... c..: • ...,_.:..-\...-. .._,_ •- ...... ..t..v .. ....t ...... __ ............ c.;.. ___ ... _....,__ ........ .._ !"'_1.. ___ ...,_. ~--·"'-'"--'-'- .... 

rr,,-,,,,.,,1 .• .., .... e•· ,~~n-.c·,....._, . .,. . .-..; "'"') •..., O" ;"',. t"' r~r--·nl ~·~ r•-·''e a"""'''"'- c. ,,.,.~ .... ..,1; .,;.,j"' ~ ...._L.iL..:..a ...... n-v ....... 1..,... ... - ... .1 .... --v.-\...l ' _.1. ... ,.1,.oL..__ -....1 ......,_, _....,\.,}!"' ..... ._,.... ._..._.""4 __ ........ ...._,.. .............. ___ ....,._.._ 

Concnnt1·.,ti'cn ~~<>--t-o~" 1 ... 0 .... r.-rea"'c.,-•··e .,....,~ ......... c:.">=: .,, ... ,a· (4) "'-o co~, . .,,,,,,-, r,,.::•-nu-- 1 ·~c ._. ,.,~ .... ._.... ............. _ _, • - }-' ... - .... .-_. !"'"""'•!'"'v- ..... _.., c.-.l.:. '"" .__.__ ........ __ ...... _._ .............. ___ _ 

conccntraticns in soil ...-2.ter in the root zone ·..:i th ti1e ccncer.t::::a·~ :'..ons in ler:.;_ 
water, to help describe the tir:e-dcrer.d.ence of rc:d.iom1cl::'..G.cs ir. the s·:Jil/-;.12.::~/ 
grou.'"ld...-ater /1cns-water s:;stcr:i. Therefore, soil cores will be obtained :·.::c::i 
northern isl<:.nds (e.;. J2.!1et, Belle) in ar.d. arow:d the plar,t:'..n; ~:tcs. S'."::e;:;e 
co1~es will be [;..!:!1.l~·z~d b:,r l~!!~l~~!1.; the :oil ~ .. ~~ -:h ~--e2 ... ;e!11.s a~pr::·)::::-.at:r:s soil­
water solutions to deter~ine the frac~icn c~ soil rad!onucli~cs th2t is 
available to the plants. Also, the hu::-.ic fructicn cf the soil -,.-:..::.1 be 2e~a:!:2.tcC:. 

from the carbor~.[,t<::! rr.2.trix to dete::::::.ine ;.;hich p:J:::t:..o:i conta:'..:1.s -:!!e C.s <"1:d. 
Sr. 

If the hw:ic fraction and soil •.-ater contain the rad.ioacti vity an:l thus 
constitute the source oi' a·1ailable radicnuclid.cs : ... or the :;:;lc.nt.s, t!!en conc2n'~r:::-:..:'.c:: 
factors can be cleter;:'.::'..ned : ... or the va:::·iou.s :~oo:l ar:.d ::'..nd.icator ~2-=-::-.:.s ::'or 8:::, S:::·, 
and Pu. Concentra~ion :!:'actors deter::1ined r-::.·c\'iousl:y frcm soil !1~::e vuried o-:e!: 
a wide range perhaps because the total soil cor1centration i::; n::t ".:-he critic al 
factor. Therefore, predic"ti ve evaluat:i ons could te r::.ade r.:ore rel: able b:,· 
developing concentration factors based upon soil \..-ater ra.ti:er -::'1a:: upon soil. 

There is some question ·..;hether the plants of the Atoll aye really shullo·.:, 
surface-rooted or whether they r.:ay actually use lens \..T.ter for gro· .. rth >;here 
the lens is of very low saline content. Lysir::.eters will be ins"talled in soil 
pits to collect soil-water through-flow to dete:!'.T.'.ine the radic::-•u~lidc c::mcent:::atic;; 
profi.le as w-ater :r.:oves dm.:nward tm . .rard the lens. The con~entrs:ticc;s of 
radionuclides will be compared with those in soil >;<:>.tcr cxtrac-:ed :;.--ro:-:1 tl1e 
surface horizons of the soil. When these data a:!.·e available, cor.ccnt::-ation 

t 9r, i-,~ 

fac ors can be calculated for "Sr, .)/Cs and Pu, to provide a:::iitional esti::.ates 
of the rate of input of radionuclides into the len water from the soil colu.-::n. 
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This infom.ation, co:r..bined with tte lens-volix::e r.:ee.sure:::~nts [~nJ :te 
data on efflu.x via exchanR:e \.r.Lth sem.'C..ter (tids.l effects) b~'ir:::~ obt~-,_::::.~<l in 
Jfoshkin' s current l~ns-i .. --ater p~:ogra.":l will lead to a I:odel for the kir:c:~.:'.. cs oi' 
the soil/plant/lens-· .. ;ater systen. 

3. Turnover of the I.~ns-Water Svstem 

In the lens-· ... rater studies of the r:arine grc'.lp, imporh:.:1': :resultf 2.::·e beint; 
obtained on dynr,_-::i_cs, cor.::;:osi"tion, and geographic distributicn of lc;:s-1·.·2.ter 
systems on F.:.any of t!:e islands. J..n j:r.:lc;;encent r:·:=asu:re.r:ent. of' lcn~c--.·st2:r 
volu.':1e and dvnc.:::ics can be r::ad.e by usin; an e:~i'ective ;:ater t:rc.ccr suc:'.1 e.s 
tritiu.'11. Th~ sa:::'.)les that are being obtained in the Nosf1J:i:1-~uc,er::eier stud~r 
are use:l e:~fectively to r:easure the voltl.."'."'.e, tu:r::o....-er, in":.er-le:1s cc:::_--:-_'_L:;:ice..tion, 
and input dilution effects frc::l rainfall arid sea.,.:ater. 'I'r:cse results c2n be 
verified by injcct:'..r.e:; the apprcpriate c~Gunt o::' tr:'.. tiu.':l intc sc:ve:raJ. '.:::lls 
on the contar::in9.ted. islands. 'The present p:rogrc;.,, if aug:;.~:-':".:.cd by ',;2.te:r-traec::· 
studies, perhaps both by labelling of "'.:.he :'..nte:!'."n~l lens-wc..tc:r e.nd b:.r ::'.'.!!·ficial 
labelling of t!~e soil e.bove a lens, '<:ill y:'.eld 2.:-:.::epcn:i~nt, .::c-ll:~:::e!":.:.l 

r.easurcr:-:ents cf lc:is-· ... ""S.ter c!:a:: .. acte:rist :.2s. 'I!:is is ii~:p::r~L!.!""'.:. be~r:..~:=~e of ~he .. ..:­
possibili t:.~ tt2.t ~te 'tU~nc ... rcr ~·a-::e of the lens s::stc::i cou..ld. be tf10 fi~·;[~l 

controllin; :.'s..ctcr, otLer the.n radioc.cti vc decr,y, :·or :rc:::o-.T~l of rc.::ic:·"~cl:'..des 
from the atoll cnvirorn:-.ent. 

It. EYaluation of Extemz.l Beta Dose 

In NV0--11•0 the beta dose .. .-z.s given only :--..:'..!10:r :J..t:'cer,"t::ic?: iYl the PX.1.vcrr::J..l 
dose n!easur-c~::e?1-:s a~~J, caf~Jllc.tic!"ls. In re·vie~ ... ~:._ng t-LE: cic~tc~, B2~k r:n·~l !·'.·:~I"'.:.u.~!112-r~ 

estir.:ated that the ~ .. "'S-:..·/ ;''-Y beta free air dose e.t c::e r..etcr co:il5. be :t.'o'J.r 
1 --, 

tir.1es the .) 1 Cs g22"'.:..v:;a dose. The '7LD' s as used on ::::ne· ... ·et.c..}~ b::i sc:::e 
sensitiv:Lty to betas, the aerial s:;stc:-:-i none, a:;j tte pcrtc.l::J·:: scintill:::.~:o:rs 

practically none. Limited results ·frc::1 'TLD r.:e.s.s~l:re::1ents C:m·i::t~ -'.:he s:.:.~~;ey 

indicate considerable lo·..:er bet.a expofures than the estir:-.c.tc::;, but nci':.!1i:::r 
can be considered :reliable due to the limited data base. 

To complete the e;...-ternal dose estimates, the ran[;e of beta to ga!'.:r,s. Ciose 
rates shculd be deternined. The Ya.rige of ratios rr.ust be e!'.":})hasi zed as the 
ratio should val")' widely due to grou.'1d cover, depth of buri2.l, etc. 

A network for r.:easurin?, beta doses will be es•..;::.blished on t'.:o or three 
islnnds using a grid sir.;ile.r to that 01~ the 1972 TLD sun·c2:. Belle and D.::dsy 
or Belle and Janet are e;ood candidc.tes due to locc;.tion, ex:p:::ist;.::·e rates 2nd 
range of ground cover offered.. Adeq_uate data can be obtair.cd. ·.:i th r::inir:ls.l 
instrumentation such as TLD' s with special holde!·s for beta rcs1;onse 2.!1u thin 
window GH survey instruments with pancake GM probes and re.;:;ovalble s!lields. 

Data from these e:q:ier:l.r..~nts will perrr.i t a r.:ore co:::prel1·21;si ve assessr.,ent 
of external dose to the skin of persons inhabitinG the atolls. 
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The dose asses~:-:-.cnts reported in 1;1:0-1!~0 are based upon data obtc.:ned 
du:rir.s the 1972 su!":ey. L~!1t;-tern dose predictions are bc.sc:d upcn ttese 
data without benefit of tir..e-dependence inforr.2.tion. Also, both the ini'~i~l 
and long-ter:n dose estir:::ates are based. upon cc!1centration fac:to:rs derive::l 
from a limited de::r..a. base and fron co!-relaticn a:,alysis r~.ethods. With data 
obtained in t!1is follc·..--up resea.:::-ch, ;;e can elir.:i!~o.te r.:uch of' the UI1ce:rtainty 
in the initial dose estinates. 

We will the1·cfore continue to update both sh0rt-tcrr.:. and long-terI'.1 close 
assessi::ents in the lit:;ht of the critical and ·:er;1 releva.'1t i~1forr::.::."'.:.ion obta:!.ned 
in the follm•-up •:or}~ described above. Tr.c u;.:5.ated assess!"':cnts •:ill be (!'.lite 

ful. . d ve1_.,~.;..,,..,. -nlr ..... - for re',~h,.,_~'-'cns o·~ !10 ........ l,r>-rn , slr"rlc: a- ••n)j_~ ""' use l.n e L.·_:-• ..... £. ... s ~ ,,..: ... d~ L...::.v...:... ..... ._:;.;...-._ ..L - ...._ l ·-- - C..:.. ... H ....... ,, ~ (j._. - ::.....v 

i'or land-use plaming e.r.d fo:::- specif:'..c 2gricul~urcl ~larminG. ?·:::-::.t in:pC!'tantl::, 
it will fulfill the P:LC co:r_-::ittrr,ent to the Ene..-etak people, the Micronesian 
Leeal Services, a.'1d the Trust Territory. 

_L 

The data base of the 1971 E:.e·,.-eta?-. SurYey .is pcrr1::-ps tbc :::ost co7.;;-.:?:elzm.s:'..ve 
radioecoloz,ical C.ata base in exis-..:cnce. It FTovicies an op:por~t~'1it-:: to :'o::--:-.:ulr:..:e: 
a conprehcnsive ecosyste::: 1:::Jdel of ele:~.ental flc.,.,·J 2nd ;;ould L:-~'.·e s0ec:'..;:..l Do"';o:~f 
value for cor.:parative evalua-r..ion:o of o:)co, 92sr, i.::>?cs, encl 25S1'u. - 'Ihe .. 
present data bc.se a'.leq_'.!.atcly cescribes the state cf tr.e systc:::; cn2:oir.,~ ::!i:i 

i1rop~scd D~:.::t r~22e:;.~~~:i · ... -ill ;!"cr.r::!c ti:c ~:i.r:c-:i~ :nfv~:-:aL:icn r:~cd.c:l ~o Ge~~~"ibe 

transfer be-t· ... ·een ::c!:".;:e ... !l.:::e:-.. :..s. !·~1J.ch o:"" the rc2cr:..!"~i1 ~:eed.~d. to cie\ .. el0;:1 z:·J.·~!1 ~ 

model is already in prc:;ress or :5.s prc:;-o.::;cd. in tl:is 139. '::'he J...r.aly.;:;is ar.ci 
Asscs.sr.:ent G:::-ou:;), the !·:arine G::.·oup, ar:i the Te:·::.·cs~::.·ial :t::::::olcz~: G2·cup ·.::'...ll 
continue to inte2:n:~te the r,e • .- data, as it be::::o;::es f.·1e:..ilc:ble, i!lto a syrte::.s 
model. In the process they ..-ill define areas 't:he:::-e further research is needed. 

B. Bikini htoll 

The tasks to be carried out at Bikini are es follows. 

1. Se.mplinc of AvE?.ilable Food Che.in Products and Correcnond in~ S:::ils 

The major food crops planted five years E{~O on Bikini atoll provide a 
five-year head start for initial assess::-,ents as outlir,ed under the objec:ti·:es 
of the progra.-rn. Bs.mma and pap8.ya will be collected in:.r.:ed:i.ately :for dirc::::t 
measurement o:f raC.icnuclide uptal:e. Co-rresponding soil sa:;i;ilc:: . ..,:ill be c='lls:::t-::d 
from the area surrotmdin;:; the root zone. These soil sc:.:::ples \;ill be sep~!r2.tecl 

into fractions so that •:e can deterr.line •:hich soil cor;:ponent conta::..ns ti;e 
activity. The fraction of the total :::-2.dionuclide invcnto:::-y in the soil avail2.ble 
to the plants will be deter;;,ined by lec.::::hing stu:lies, a:::d appro:;;:ri[~tc 
concentration factors will be deterr:lined. As the coconut, p<.:.ndanus frui tJ and 
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breadfruit becor.:e available over the next two ye:.rs, si:::;ila.r s~.r..ple collections 
an:! anal~rses '"-'ill b8 ~ondu~te:l. / ... s dct c. bc~cr.:e :::::::: l~ble frc::: C.ircct ~nal:, .. sis 
of these food p:!·c::"it.!cts, t!:e :!·esults will be cor:::;:c::::c:: '..:ith tLt: p:--cdictic:1.s 
deriYed frcm the soil-concentration cor~·c12.tion te::::l-:i-:iqJ.es to cn~luate tl1e 
accuracy of :previous predictior.s for both 3i}:ini S.!iO. Enc1-:ete.l:. 

Bior..ass r.ieasurer:ents for typical atoll egricnltural area::: will be 
conducted at BH:.in~ a~'d :Sr.c: ... ~c.:'..: el-: i.sl::.::-:c":..::.. f>::0~p~c ~ 1-;:' 1:1.. be 2c,J_le2-;;2d ili li tte:::'.'­
fall collectors and litter-b2..[S to detc1·r:r~_:;c the rc:tcs of lit'::er-fall and. 
litter-decay in a.'1 c.c:ricultural area. Prcl:::::iinary cata for tl:e r.:arine lens­
"utcr pro[:rc..'"'.l indicate tha7- :.1-.c~e pro.::es::-cs !:.E'.Y be: t!.2 p!·ir::a!:{ f2.ctor in 
controllir:f3 :r2.div1~\.1~lide C!~rcli!~[;. 1·12~ .. e cle:""'ir1iti~:e C.2:-u r: .. ust be cbtai~ed to 
develop an tmde:rstaJ1d.ing o::.~ tte E.bo·:e-crc-:.:..:·1d cycl:' E~~ ::-.:?Ch2J1is::.s. These dc.t.a 
vill be of pr.i:::a!·y ir:::po:rtance in de·:elo?fr.b tbe o-.'e:·dl ecosy3ter:i model for 
an atoll euviron.r.:ent. Further, they ·,,•ill forn th:: brtds for i.i1e i:::ple::-.c:-.te:t:ior. 
effort des::.r.r~ed to r~:ir1i::--~ize r~:.:5..io~u~l:._i~ u~~:~:e in tc~~e;sti-·ial i·cod c:t3.i1:..s 
and thereby to r.-.ir..i::::i ze dose to r.:.:::.n. '"•£ 

Certain areas of Bi!:ini Atoll that h2xe been :!'eplr:...'1ted -.:ill also be uc:cd 
as test plots to dete!T."1ir.e the effect C'f r:.c;ricult~l-~l p:::·r:.cti ces en rad:' o:-.u:::li::!e 
uptake. Ar-, at E;,e..,:etr2, fe~·tili ze!·s ;:ill be evl1l:.::::.t..::.i for 1-!:eir effec-::s in 
rcducir~g t!-!~ i;.pt.~:c o:' radi:nu2lic~e b: ... tL-2 \"2.:!"ic::.J }Jl2..!l~s. '.Z·!~~ e:·fectf c.:· 
litter clea:·1-up, fcrt:l L.z2:ticn, :::.nci r.-.ulc!::'..r::.c; \.::'..11 ~e c:rdus.teci for ef:~e:";:::. \'l"­

ness in intcrrupi:ir:g and redu2i.r:0 the rc:~y.::lin;:; o:f: !=·!-cscn":.ly r~·:r:.j_lablc 

::raclicnuclide.s. 

4. Continued Assess~ents 

This cf:'ort -...;ill be a closely intq:;rc.ted one b~csed upo!1 cata fron bo"'.:.h 
Ene .. ~tak and BikJn::.., end es date becor.:e e.vailr~ble, i..i:c::: 1-:ill be used t:o 1::0di:~y 
previous dose predict ions and to develop ne',: e.ssec~;~:ents of the short-tcrr:1 and 
long-term use of both Bikini and Er·ic'<:etak. 

15. RELATio::sIUP TO OTHER PRClGrt/J-:S: 

This project is integral to our DEER JHogram jn LLL, anc1 utilizes 
capabilities across ttc pro;reJ~. Central to this project, the Analysis rmd 
Assessn:ent Group o:f the LLL i::nviron.:'1ental Heseerc!1 Section will coordir:.~te, 
overview, and describe the results of the study as it did for the Ene'..:et~ 
Survey and Evaluation. 

.L 
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16. TECHNICAL PROGF.ZSS In F'i 1975: 

This is a new effort. Ho,...eYer, a prelirr..ir.a:cy re:;:ort, sirdlar to the 
Enewetak evalua:.ion, was developed for Bil-:ini sr..d pre se:rted to DJS. In aC.di ticn, 
we have been i.;or~ing continuously with D3.1~ and ros O!'l folloT ... "Up assess:::er:.:.s 
relative to interpretation of r;vo-140 data and other ;:;_a.tters inYolving Er,e·.:etcl~ 
and Bikini. 

A. Enewet ~tV. Atoll 

Results for Yi 1975 i-:ould inclu:ie the estabHs0_-:-.ent of test plots, both 
rceular and cleo.J1-bcd., en the nort!:ern islcr.ds. Also, soil cores >:ould be 
collected, lea2hed, se:;:arated and frc.:::ticr;ated, to assess the :::::ailabilit:: o:' 
radionu.:::lidcs to I=·laffcs c.r.d to assess the soil r.ccit:: ·.Qth which the !"'2.:iicr.u2li::ics 
a!"c a.s20~5.r;.ted. I;:ti"i ort;!!z::ic end in~!·z:~!i-.; soil cc::::,::nents \.:ill te 2.!"!~:.~:z.~~a. 

and the rad:cnu~l:.~c co?-.:er.trs.-:=icn i!l 2cil .... :-3.:.er p1~2: ... :.1es =.--!'"2:~ su!·:-ace t>:> le~~­

will be cYalt<.~tci. Also, in co::-:bir:atic:n •:iti1 Dr. ·~'ic-:or Iiosr~:in 1 s p!·cc~:a:::, a:: 
assess7,ent will be r.:[~j_c of tte turnover ti:.,c of the lens sys-;:.e:::s on di:':\::Tc:!:".:. 
norhtern a.'1d sou"'.:.tern islands. 

These data will lead to r.:ore general tL'1dcrsta.n:!ing of the cyclin,::; 
phenc::iena in the e..-ccll e2os~·stc:.i as ·..:ell as to better 2-SSes~!::ent cf con2'et:t~·ation 
factors for indi.:-r:tor p:::.snt s:cecies no·,; a">•e.ile.ble C!~ -:r.e isla:--.:is. Bicr:.s:.:; 
n:ear.uTei:-~er.i"ts \.till be !~.:~~e :--or E!iGebi ~cl ~erhr:.;.s cne cf the e.J.~r-..~ent i:l21:1.s. 
The rate of litter fall and of li:.te1· G.eca:1 ·,.·ill be u.:;.:;essed :or a non2.;;!"i2't:ltu~·s.l 

situaticn en E::.;<:bj. ':i'l:e 1·esults ·..;ill be i.:.scd to establisi1 a r::odel :~or t:C.c: r~bove­

ground kinetics leading to rauionucliC:e input into the root- zone grour::::.:e.tcr 
systcr.i.. 

B. Bikini Atoll 

The initial trip to the Atoll ;:ould establish the necessary experii:-.cntal 
plots and the r,eccssary su:;:r;iorting eq·.i::_p::J.cnt for sa;.:_;iling collect icn ar:i ss.:::ple 
processing. It is expected that three tri:;;s per ~-ear will be required for the 
next few years to co~plete the experir..ent f .. nd to obtain the necessar;y s2.:2:ples. 

Initial sa!:-,plcs of bana:r.a and pa:paya will be collected, along with 
c orres-pondj_ng soi 1 sa:-:-1ples, a:r.d returned to LLL for a..--ial::,·si s. I·:ew concentration 
factors will be developed fro:! these d[~ta and "the .soil fractions containir.0 
the activity will be defined. Also, the rr.casured cor.centrations in the ::·ru::. ts 
will be corr.pared to p!·edict:i ans based upon the approa~h used in J:V0-140 u-;d the 
preliminary Bikini assess~ent to test the accuracy of the predicted conccntrat:.ons 
in fruits ar;d the doses based upon these predictions. E..xperi::;cnts to r:::::asu::e 
litter-fall and litter-decay rates in an agriculturc.l system will be init::.ated 
during FY 1975. 
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Fertilizers ;;ould also be ~.;)?lied to test plots of pc.paya, bsnar.a, 
coconut, panJ..s.nus fruit, and brca:i.:c,r'J.it to besin an assessr~:ent cf the c::-~:,e~t 

of fertilize!·s upori ra:lionuclide ~l!"t~e. JLi tial clean-ll:;i of litter C!l ot'i1er 
plo"'.:s ;;ould be started tc a:oscss the p:issiblc interru:~:rt::_cn of the recyclin; of 
radionu:::lides. Soil sr..:::plcs ;;ill also be collected fro::; these rlots; if t!-,e 
recycling of radionu:::liG.e is bloc£~ed, it will be possible to C.t:te::.71ine the 
effective re::ioval tir::e of the raciior~uclides from the terrestrial enviroru::ent. 

18. EXPEC'IED RESULTS FY 1976: 

A. Ene·.:et2l: Atoll 

L 

Results for FY 1976 ;:ould i!1clude the he:.n1est:l.ng of' crops .such as sqt,ash, 
arrowroot, pa-;;aya, b!'-!1&-..>-ia, and s-.:eec. :!_:otato and the direct r.-:easu~·c:~.ent of 
rndionuclides in foci nrcdu:::ts. Frc2 these data a~i fr~~ the ccntinuin; analysis 
of soil/soil-\..'Uter dat;, we will be cble to estc.bli.sh c0:;centra,..;io!1 f2ctc::::-s 
f'or .tl1cse food. produ~-4:.s. Ef::c:cts of fertilizer en tr~e ~;·te~:e ol re .. ~1ict:'J.~lidc.:; 
\.lill ~lso be F ... ~ses.se.:i_ ·Gu~~.:!:t~ t.!1::; :":.s::;.l ~:e:e..!·. I!1 c.~li::-~:cn ~~-2 s:·:-e~t cf cJ_~::.::­

bcd pro~e:l'~"es, c~c:::.n~~ o: l:::tte!1 a~:l ::~u1~:1:..1:.:._~ -.. ;i:.h e~~:: .. :-~:.::.c.11: ... 2le:2.11 "';e:-2t£:..t::~1:. 

:fro::i sout!lcrn isla:ids t,;·ill be evelt::!tcci : .. er t~ese 1 .... ~ster-e;~ .. u· ... ·:n; ~rop ~::-e~:..~~. 

T~e clean-bed ~rocedurcs end the u.se of fe::::-::li~c::::-s ¥ill be co~~~nued for 
coco11ut, pn.ndc;.nus, and bread.:'::ui t ·_.:i th e):~cctr:.tion of :!·c~·u.lts :"~v:~! tl:.csc effo::~ s 
in }~ 1978. Di~·cctly r.:ec.su!'ed ra::!.:cnuclidc con.:::entraticn.s in fc.::::ci. proG.u.:::"ts "ill 
be cc::;pared ...,·Hh tho:e used in the assessr..<:·nts in 1;-10-14c, ·,;h:i ch ·.:ere bc.sei 
u1;on cc:ncentr<:tions p::.·edicted :'::.·c:!': co:-rclat:i.cn s::uiies. 

B. Bi1'.ini 

Experir;:ents on test plots with fert:ilizc1·s 2·1d clcar.-t~p ;:::occ;lu!·es :"o::: l:i-:.:t-:::­
;:Jll be contir.ued to c:e.li..:::;.te ttc ef1,ect of a[;:!':'. culturcl practi::-::::; on t:::e uptr_:-:c 
or the rec:,·clin;; O"!., r2.:iio::uclides by ~le..'1ts. S:..:::ples of p:;~:pe.ya a!1d brc'.::>.Da ;.;ill 
continue to be collected to cieten~.ir!e bv C.irect r..casurer-.-2:nt the h".!l:,-"'-. ~ ;:;·~ of 
l37cs and S-0.sr in the tmal~..;cred. cr:.'i!'on;:ent. J.:easurcr::e~t s of li ttcr-:::'~11 and 
littcr...:aecay rates will be cor.:pleted furins this fiscal year. 

Coconut r.hould becorr.e availc.ble durine; this ye2r; the assessr:cnts would 
expand to include this sie:nificant :food produ12t. P::..ndanus fru: t and brec.cifrui t 
would of course be included if ave.il2.ble. All dr.ta ..... oulci be :::'acto:.red :'..?:to 
continued assess!:'.ents of the ::.·adiolo:;ical ir.:plicr.tion o::.~ develcpin; varjous 
food chains and ag:::icultural practices end in the evaluation of these scenarios 

·for irmnediate and long-tern use of both Bikini arid Ene•:cta."k. 

19. MAJOR J.;NJ.'BIUALS, EQUIP~.:£:l~T AfID SUECOHTRACT ITE·:S: 

4 Drying Ovens a 4;i500 each 
2 Generntors ( 5 k\.:c) a 1500 !'!ach 
TLD 1 s and G·l Probe 
Miscellaneous 

TOTAL 

FY 1975 
$ 6,ooo 

3,000 
. 1,000 

l: '000 

$14,ooo 

FY 1976 

$6,coo 

$6,ooo 

FY 1977 

$6,oc.) 
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20. PROPOS"E:D OBLIGATim:s FOR R.,"'IAT:t:D COI'iS'I'RUCTION I'.l'El·~S: 

none. 

\. . .. 


