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Safety Studies and Development of Operaticnal Guideiines
Project Title: Marshall Islands Radiological Safety Program RZ-07

13, Publications:

None

14, Scope:

Now that Micronesians are returning to the islands affected by weapons
testing, a comprehensive, continuing radiation safety program is required.
Such a program would be developed for the Division of Operational Safety
using the facilities and personnel of the Brookhaven Naticnal Laboratory
Health Physics and Safety Division. This project is intended to provide
Operational Safety with a single focal point for their needs in this area.
Areas needing scientific investigation will be suggested to the Division
of Biomedical and Environmental Research, and other support activities to
the Division of QOperational Safety.

The specific goal of this project is to gather and evaluate previous
and current data on the radiological situation as they relate to actual and
projected land use, Significant exposure pathways will be identified as a
basis for establishing a continuing environmental monitoring program,

Using this information, annual surveys in the islands will be designed and
nerformed in ccnjunction with the Brookhaven Medical Survey. Environmental
samples will be returned to Brookhaven National Laboratory for analysis.

In addition to those samples required to estimate the accuracy of the dose
oredictions, specific samples relating to the Medical Survey Group's interest
will be collected and analyzed. Our close relationship with the Medical
Survey Group will permit us to respond rapidly to their needs,

15. Relationship to Other Proijects:

a) The facilities and personnel of the Brookhaven National Laboratory
Health Physics and Safety Division Environmencal Monitoring Group will be
the basic element in the project.

b) Mutual assistance will exist with the Brookhaven Medical Survey Team,
The annual radiological survey would be conducted during their visits to the
islands when possible.

¢) Extensive use will be made of the data and experience of previous
studies in the islands. This will include consultation as needed with the
personnel from the Lawrence Livermore Laboratory, Southwest Radiological
Health Laboratory, AEC Health and Safety Laboratory, etc. Close cooperation
with the University of Washington is anticipated for the radiological
analysis of marine biota in the Marshallese diet,

16, Technical Progress in FY 1974:

Health Physics and Safety Division staff members will assist in the
March 1974 medical survey in the islands in order to familiarize these

(See Continuation Sheet) RZ(



Safety Studies and Development cof Operational Guideiines

Project Title: Marshall Islands Radiological Safety Program 22-03

16. Technical Progress in FY 1974: (Conc'd)

personnel with the area and enable them to anticipate technical and
administrative difficulties,

17. Expected Results in FY 1975:

The project will be initiated in FY 1975 when the first detailed
surveys in the islands will be designed and performed.

18. Expected Results in FY 1976:

A radiation protection program for the islands will be fully implemented
with the expectation that this project is to be continued for an indefinice
period.

19. Descriptien and Explanation of Major Materials, Zquipment and
Subcontract Items:

In FY 1975, capital equipment funds of $20,000 is requested for a 200
channel analyzer and its associated hardware. The equipment is reguired to
bring our environmental monitoring facilities to the "state of the art."

20. Provosed 0Oblizations for Related Construction Projects:

None



SCREDULE 189
ADDITIONAL EXPLANATION TOR OPERATING COSTS

3rookhaven National Laboratorw RW-Operaticnal Safetv

~adoratorv Program

.. Contractor: Conzracs Ne.: Tasik No.:
Associated Universities, Inc. E(30-1)-16

Z., Project Title: 139 No.:

Safety Studies and Development of Operational Guidelines

Marshall Islands Radiological Safety Program .
2. Budzet Acctivitv No.: 4, Cate Prevared:

RW=-03-(a) ' Mavy 1976
2. Method of Revertcing: 5>, Working Location:

Annual Report to Division of

eration fety, month isic
Operational Safety, monthly visits
o DOS, Scientific Meetingzs and
Journals

Brockhaven Nationmal Laboratory

Serson ia Charge: 3., 2roiect Term:

C. B. Meinhold
Continuinag

2rincinal Investigator: From: To:

N. A. Greenhouse

-

- R. Naidu
A. P, Rull

3, Man-Years:
Transition
Direcz Man-Years - FY 1976 Period FY 1977 Fy 197¢
Scientific « Professicnal " 2.5 0.5 2.0 2.0
Cthers 1.0 . 0.3 1.0 1.0
Guests & Research Collaborators .—- -—- -——= -=a
Total 3.5 0.8 3.0 3.0
3. Costs {Ia Thousands of Dollars):
Transition
FY 1976 Period Y 1977 Iy 197¢
Research Costs 140 30 140 130
Zquipment Obligations 30 10 15 10
_l. Reactcr Concent: 2. Materials:

RW-3



Safety Studies and Development of Operational Guidelines
tle: Marshall Islands Radioclogical Safetv Program RW=03-(a)

13, Publications:

Greennouse, Y. A. and McCraw, T. ¥, Marsnall Islands Radiclogical

Followup. Proc. Nintch Midvear Tcooical Svmposium. Operational Healch 2hvsics.,
senver. Tebruar .G67&, P, L. Carson, Z¢., pp. 74z=-7, neal:il Phvsics Socieryv,
Central Rocky Mountain Chapter, Boulder, Colorado, 1976,

14, Scove:

A comprehensive and centinuing radiclogical safety program is required
for the Bikini and Znewetak people who desire to reinnabit their home atolls,
The program includes analyses of extermal radiation levels, soil and ground
water contamination levels, and radiocactivity in terrestrial and marine bioza
which comprise the human food chain. From these data, both external and in-
ternal doses and dose commitments will be made., 1In addition, projections of
future radiological conditions will be postulated in order to provide appro-
priate guidance om projected land use and living patterns., Earlier dose as-
sessments will be revised and updated, and dosimecry models will de refined to
reflect actual trends as determined ZIrom the monitoring program.

Project personnel will provide a resource of expertise for establisiment
or independent review of radiation protection programs associated with cleanup
and rehabilitation efforts in the northern Marsnall Islands, and Zor related
nealth physics interests of the Division of Cperational Safety.

Field operations will be closely coupled with those of Brookhaven Medical
Survey in the Marshall Islands, and Radioclogical Safety Program persomnel will
be of direct assistance to the Medical Survey whole body counting activities.
Ancillary environmental radiclogical assessments will be made at Rongelap and
Ctirik atolls on an altermace vear basis.

13, Relartionshio =0 Qther Prgiecrts:

a) Surveys will be made in close conjunction with the BNL Medical Survey
Team., Assistance will be ziven to their effort. The annual survey would be
conducted during their visits to the Islands. ©b) Continued collaberation with
the University of Washington, Laboratory for Radiation Ecology (LRE) is antic-
ipated on Division of Operational Safety envirommental programs in the Pacific
basin., <¢) Extensive use will be made of prior survey data., Consultations
will be held with other participating agencies in developing the bases for the
survey requirements.

l6. Technical Prcgress in FVY 1976 and Transition Period:

A major survey was conducted at Bikini and Eneu Islands in February 1975
in response to Department of the Interior's request for guidance on the siting
of the second increment of housing construction at Bikini. This survey re-
vealed unacceprable radiation levels at most of the proposed sites, suggested
alternate sites, and laid the groundwork for a larger multiagency survey in

{See Continuation Sheet) R
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Safety Studies and Development of Operationai Guidelines

Project Title: Marsnall Islands Radiclogical Safety Program RW=-03-{a)
16. Technical Progress in v 1976 and Transition Dericd: (Cont'c.)

June=-July 1973 in whnich BNL participated., Datz Irom both tRese surveys are
cusrently beinz used to refine dose and dose ccemmiinment predictions Ior re-
zurning 3ikini residents.

BNL ccllaborated wizh the Universicy oi Wasnhingtoa LRE in a regional
radiological background study ia Mic*onesia, November-December 1975. Data
from this study will be used as a reference base against which radiological
data ZIr the northern Marshall Islands can be compared.

The Zirst routine followup studv Zor Bikini and Zneu is scheduled ror
April 1976, This survey will include detailed radiological profiles of the
Nam-Bokata complex of islands which are the next areas scheduled for agricul-
tural developmen:t ir the Bikini atoll master plan.

17. ZEZxpected Xesults in FY 1977:

Ground survev support will be previded for a plannec interagency aerial
radiological survey ¢ all previcusly unsurveyed atolls in the northern
Marshall Islands which may have received local Zallout Zrom zhe U.S. atoos-
oheric nuclear cests.

Znewetak will be wvisited

By the program princizals in order :c¢ esctablish
2 Toutine environmental monizori

ng program Zer cthat acell,

Con:;nuec technical suppor:z will be provided by BNL for the ERDA-funded
Pacilic Basin radiological program cf the University of Washington LRE.

13. EIxpeczec Resu~=s in TY 1978:

Conzinuacion of programs described in TY 1977.

19, Descrioscicn aad EIxolanartion of Majcr Materials, Ecuizmenrs and Subcontrac:
ltems:

Capitzal Zguizment Fiscal Year 1977:

Additional =emeory and an x-y plotter ($9,000) for the Ge(Li) spectrometer
system is needed to improve sample analyses and data processing capabilities
on large numbers of envirommental samples collected during £ield surveys.

Peripheral electronics ($6,000) for a thin intrinsic germanium detector
array is needed to process soll samples for heavy elements.

Capital Tguioment Fiscal Vear 1978:

In FY 1978 a standard compatible magnecric tape unit (57,230
nezded for data storage, which will enable the scientific stafs

(See Continuaticn Sheecs) Riw=3



Safety Studies and Development of Operational Guidelinpes
tle: Marshall Islands Radiclogical Safety Program W-03-(a
Tciiomant ané Supcontracs

19, DNascrioction and Zxolanation of Maicr Mazsrisls.
arm -

IR

r e N

ons G..»

Canizal Zguioment FTiscal Year 1978: (Zlont'd.)

equipmen:z to thne Central Scientific Comput-

-

ing racilicy.

spectra data from present analyzer

20, DSrecoeosed Obligations Zor Ralated Construction Proieccs:

-

None
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ADDITIONAL ZXPLANATION TOR CPERATING COSTS

Brookhaven Naticnal Laboratorv

RK~-Environmental Research and Developmer

Laboratory Program
1. Contracter: Conrtract No.: Task No.:

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

2

. Project Title:

Surveillance of Facilities and Si

Marshall Islands Radiological Safety Precgram

tes

189 No.:

3. Budger Activity Neo.: 4., Date Prepared:
RK-01-05-02-3 May 1977
(600003)
5. Method of Reporting: 6. Working Locatiou:
Annual Report to Division of Operational Brookhaven National Laboratery
Safery, Standards and Cempliance (S5S5C),
Monzhlvy Visics to SSC, Scientific Meetings and Journals
7. Person in Chargze: 8. Project Tarm:
C. 3. Meinhold Countiauing
Princival Investizacor: From: To:
N. A. Greenhouse (664-4250)
9. Man-Years: Pres. Bud. Rev. Req
FY 1977 FY 1978 FY 1978 ¥ 1879
Sci.,Res.Assoc.(Ph.D or Zquiv.) 1.0 2.0 2.0 1.2
Prof. (3.S. or Equiv.) 0.5 1.0 1.0 1.0
Sci. & Prof. - Total 1.5 3.0 3.0 2.0
Others 1.0 1.5 1.5 1.5
Guests & Research Collaborators - - - ---
Total 2.5 4.5 4.3 3.3
0. Costs (In Thousands of Dollars): Pres. Bud. Rev. Re
7Y 1977 TY 1978 Y 1978 Y 1979
Labor (including beneiits) 63 79 87 83
- Mats.,Trav.,Dev.
Subcont.,Spec'l. Proc. 44 32 62 67
Reactor, Accel., and/or
Computer Usage 0 0 0 0
Allocated Technical Services 2 1 1 1
Gen. & Adm. Overhead 31 38 42 60
Total Research Cost 150 150 192 211
Equipment Obligations 10 10 10 5
1. Reactor Concept: LZ. Materia.s

AK-1/z



: Surveillance of Facilities and Sites
®roject Title: Marshall Islands Radiolegical Safecy Program ’X-01-05-0~

13, DPublications:

Greennouse, N. A., Levine, G. S., Kraner, H, W, and Naidu, .. R. A thin
intrinsic germanium detector array ior direct counting of soil samples. Pre-
sented at the 2lst Annual Meeting of Health Physics Society, San Francisce,
California, June 1976,

14, Scove:

(a) 200 Word Summary: CEavironmental and persounel monitoring programs
for the Marshallese people living at Bikini, Rongelap and Utirik Atclls noust
continue indefinicely in crder to assess dose contributions to these people
from the residual radiocactivity originally produced by U.S. nuclear weapons
tests in the Pacific. Detailed assessments of the contributions of extermal
gamma radiation have been made over the past two years, but the identification
of internmal exposure pathways and determination of their radiological signifi-
cance are subject to many variables which will require environmencal and diet
monitoring and bioassay programs for many years., The focal points of the next
vear's efforts will be quantification of the average annual diet and its radio-
nuclide conteat of each atoll; determination of the significance of the inhala-
tion pathway for plutonium and other radionuclides resuspended ZIrom local soils
and establishment of urine excretion rates for plutonium, strontium 90 and
cesium 137 for individuals if possible, and the averages Zor atoll populations.

From these data, assessments of both extermal and intermal doses and dos
commitments will be made. In addition, projections of future radiclogical co
ditions will be postulated in order to provide appropriate guidance on pro-
jected land use and living patterns, Earlier dose assessments will be revised
and updated, and dosimetry models will be refined to reflect actual trends as
determined Ircm the monitoring program.

Project personnel will provide a resource of axpertise for establishment
of independent review of radiation protection programs associated with cleanup
and rehabilitation efforts in the northern Marshall Islands, and Zor related
health physics interests of the Division of Safety, Standards and Compliance.

15. Relationship zo Cther Proiects:

a, Field surveys will be made in close conjunction with those of the
BNL Medical Survey Team, and assistance will be given to their efforts.

b, Continued collaboration with the Universicy of Washington, Laboratory
for Radiation Ecology is anticipated in SSC-sponsored envirommental programs
in the Pacific Basin.

16, Technical Progress ia FY 1977:

During a field trip in September-October 1976, visits to Wotje, Ailuk,
Utirik, Rongelap, and Bikini provided opportunities to ccllect urine samples

(
R H- 114

(See Continuation Sheet)
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Surveillance of Facilities and Sites
roject Title: Marshall Islands Radioclogical Safetv Program RK=-01-05-02-
16, Technical Progress ia FY 1977: (Cont'd)

'y

vepresentative of contaminated and uncontaminated locations in the region as
parc of a plutonium excretion study. Definitive measurements of extermal ex-
posure rates were made at Utirik and Rongelap, and the incremental exposure
rates from Bravo fallout were determined for the village islands and several
others at *these atolls.

Analyses of envircnmental samples collected £rom past surveys. are nearly
completed, and reports of the results are in progress.

17. Exoecrted Resulzs in TY 1978:

Installacions of air sampling stations will be completed at Kwajalein,
3ixiai, Rengelaprand Utirik; and initial results of air monitoring and inten-
sified

Group survev support will be provided for a planned interagency sponsored
aerial radiolcgical survey of all previously unsurveyved atolls in the northern
Marshall Islands which may have received local fallout from U.S. atmospheric
auclear tests,

-« -

18, Euvezre sulzs fn TV 1976

0.
{b
o

Centinuaticn c¢f programs described for FY 1977 and 1978.

) Descrintion :nc¢ Ixnianation of Maior Marerials, Ecuioment and Subcontract
items:

-2
A
-

Capital Scuioment, TY 1978

Peripheral electronics (S10,000) for the Safety and Eavironmental Protec-
tion Division analytical laboratory is needed to process the increasing load
of environmental samples collected on field surveys.

Major Subcecntract Trems, FY 1978

A supplemental budget request was made for FY 1977 to initiate the air
monitoring and expanded urine bicassay program for plutonium. It will be nec-
essay to extend the contracted peak load analyses of these samples into ¥V 197¢
because of the leng:thy sect up and processing times for amounts of radicactivisz:
which are below conventional limits of detection. Anticipated cost is $10,000.

Capital Equioment, TY 1979:

Peripheral electronics equipment (§$5,000) is needed to provide depth in
the Safety and Eavironmental Protection Division analytical laboratory to han-
dle peak loads of environmental samples which must otherwise be subcont-ac:ed
to a commercial laboratory.

{(See Continuation Sheet)
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Surveillance of Facili:zies and Sites
€: Marshall Islands Radiclogical Safetv Program

RX~01-05-07

0. Pronos

1
e

d Oblizations Zor Related Constructicn Projects:

None
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ADDITIONAL EZXPLANATICN ZOR C2IRATING CBLIGATICNS

3rooxnaven National Laboratorv ZX=MulzieRasouraa
L&adoratory Mission Rescurcs
1 Cencract No.: Task Ho.:

-

Contractor:

Associated Tniversities, Inc. ZY-76-C-02-0016

2. 2roject Titla: 139 No.:
Surveillance of Tacilities and Si:zas
Marshall Islands Radioclogical Safacy Progran
3. Budget Activity YNo.: 4. Date Precarad:
v, - s
GK-01-01-52-3-(a) March 1978
(600003)
5. Method of Renmortinz: 6. workiag Location:
Annual Repor: to Division of Safecy 3rookhaven National Latoratsry
Standards aad Complianca (33C)
Monthly 7isizs zo SSC
Scieatific Journals and Meetings’
7. Person ia Charze: 3. Proiact Tar=:
C. 3. Meinhold Continuiag
Priacizal Iavestizator: From: To:
N. A. Greenhouse (664=4250)
3. 2Zerscn--aars: Pres.3ud. lev. Req.
FY 1978 FY 197¢ Y 1979 77 138¢C
Diract Parson-Years
Scientiiic & Profaessional 2.0 3.0 3.9 3.0
Others 2.3 2.0 4.0 4.0
Guests ¥ Research Caollaborators -——— .- --- ---
Total 4.3 3.0 7.0 7.0
10. Costs (In Thousands of Dollars): Pres.3ud. Rev. Req.
FY 1978 FY 1979 TY 1979 TY 1988¢(
Research (Costs 150 211 400 420
Total Research OCbligatioms 198 o213 369 427
Equipment Obligatiosms 1 20 20 50
11. Reactor Ccncent: 12. Macarials:

§K- /1.



Surveillance of Tacilitie
:ie;: 71:33; Marsnall Islands Radiolsgical Saferv 2rogram 3X-21-21-32-0

Greennouse, N. A, and Milcenperger, R, 2. Radiological analyses of
rshall Islands envi:cnmen.al samplas Irom 1974 througn L976, 3NL Repert

(in press).

Greenhouse, N. A. and Miltenberger, R. 2. External radia:-an survey
and dose predictions for Rongelap, Ltirik, Rongerik, aAiluk, and wWotje aAtolls.
3NL Repert (ia press). '

Scoze:

—
[2
0

fa) 200 Word Summarw: A comprenensive radiological safety pregram will
maintained Zor :the ianabitants of acolls in the northern Marshall Islands

e
csncamizated as a resulz of zhe U.S. Pacific Testing programs. The following
tams and services will be provided:

1. ZInvirommencal and personnel zonitoring to provide daca for

SVL dose assessrents andé determinacion of radioclogical :trends.

2. Individual and populacion dosimetry based on actual measure-
men:is, These catz will De used 20 modify dose commitment pre-
dizzive mcdels so that zhey acturately reflect fucture trends,

3. 3uggestions based on Iield experience to mitigate doses

via the aore critical pacaways,

4, A flexible resource of radiological expertise to independently
review radiation protaction programs associatad with renabili-
taction 2ifarts in rhe torzherm Varshalls, and for related ieal:zh
physics iacarescs of CES in the Pacific 3asin,

Program activities Icr the coming fiscal vear will empnasize zhe Zollow-

l. In vivo couating of 3ikiai and Enewetak residents. These
afiorts will define dasaline body burdens of gamma-emiciiz
auclides for new residents ar both atolls, and will periad-
ically assess changes In body bdurdens over tixe which 2izht
rtasul:t Zrom various exposure patiways.

. Urine biocassay to define radionuclide excretion patzerms
rem individuals, and to escimate ? Sr and transuranic
nuclide burdens.

)
-
-
-

SK-114 (

(See Continuation Sheet)



Surveillance of FTacilicies and Sites
Zrofecr Tizla: Marshall Isiands Radiclogical Safecv 2weogram X-91-71-32-3-

Y%, Scone: (cencinued)

3. Defimizion cf zhe annual centributions zo dose via :zhe
inhalation pathway at 3ikiai, Rongelap, and Utirik. Special
emphasis will be placed on continuous air sampling for wind~
nediated resuspension oI radionuclides in local soils; and
on special measurements %o cefine aercsol contributicns re-
sulcing from human acTivizy.

4, Development of radiological dose pradictive models which
iavolve Soth Ruman and 2nvirsamencal zonitcring daca,

(5) Supolement z2 200 Verd Summarv: The IY 1979 budget request contains
a significanc increase over ne 77 1978 allocacion., This increase reflects a
realistic assessment O cperating IJsCs izposea by the _3 vivo counting, bio-

assav, and air monizoring activiziass hegun ia T7 1978, aAdditionally, £field
tris activities and analycical latoratory services hav suosbancially exceeded
original sscimatas Ior the 2asi: rzdioclsgical sagecy :rag am, and these COsCs
ara expec:zed 25 ccntinuve, Tizmallw, thersz are a number of peripheral orograms
£ mutual iute:es. 2 3L z2nd TES which will Te cosc-effective if included
wizh the hasic eifforts, manpower :a38 Sudgec sermitsing. These include in

order of '..".'.DO".":&'J."‘ H

1

1. Delinizicn ¢ Lsecal izt zattaras 2t all atolls of inceress,
and :cncinuous zonizcring cf diszts Ior seasonal changes and long-
ter= Ivends whizh aight Impac:t on realistic dose pradicticms.

2. Incorporation of public :n:or:a:icn and education programs
into the :zotal 3NL efior:t to =inimize the adverse pnsychological
and socilological impacts cf -ucal radiol ogzual conditions and
of our eiicris to understand them.

3. Retrospec:tive assaessment oI the radiolegical piccture in the
northera Marshalls prior =0 +=he establishment oI che 3NL pro-
zram in TY 197%

4. Continued collaboration with UW/LRE on JES radioleogical
programs.

©3i2¢T3:

“J

Relacicnznia =2 Jchew

—a
w
.

This program will be legistically coupled wherever possible to the 3NL
Medical Program in the Marshall Islands. Technical collaboration will con-
tinue on macters of zutual i1ceres:. The radiclogical safety program will also
bear directly on a retrosspective rezassessment of thyreoid and whole bodv doses
2o the BRAVO fallout victims at Rongelap and Utirik, a new program for which
funding i3 expected in TY 1978, The program will also interact cooperatively

ich related efZorts at the University of Wwashington (LRE) and at Lawrence
Livermore Laboratory.

Qx-/11

(See Czantinuacion Sheer)



Surveillance of Tacilities and Sites
Desiass Ti=la- Marsnall Islands Ragislogical 3afety Preogram  K-21-21-32
13, Technicsl Pragrass ia TY 1973

Several repor:zs are in press or ina progress Ior pudlicatiom ina FY 1973,
These reports will summarize all 3NL radiological program activities o dats
and identify the zechnical issues to be addressed in FY 1979 and 1280, Two
field crips were made in COctober 1977 to initiace the 3NL air zonictoring pro-
grams at Bikini, Rongelap, and Utirik; and <o =stablish che iz »ivo ccunting
program. Sufficienc field monitoring data will become availatle 2 assess
average radionuclide body burdens for residents of 3ikini, 2enzelap, and
Utirik, and t> make a prelizinary analysis of the inhalation sazaway it these
atolls,

QO n o

Personnel and analytical laboratory resources are Seing mcdbilized o
provide technical program support for the ""13 Acoll Survev' whicha is expectad
during IY*1978.

At least =so additiznal field crip 1378 o ccactinu
environmencal surveillance programs ac Uti i
study of trends in =7/Cs becdy burdens at 3

tinues to be hamperad, nowever, 3y uncerzainties over loguis

v
31
T
u

17. Zxoeczac Resulzs in T7 1973:

At least :zhree field trips will be made zo Bikini, Rongelilac, nd Toirtd
atolls to conduct routine envircnmental surveillance and personael =caitorias
activities, I2 addition, two or zmore field Zrips will Se . zade I3 Zaewetak =0
continue baseline in vivo counting and bicassay accivities bdegun in F¥ 1978,
and to initiate a new environmencal surveillance program comsiscent wizll zhe

return of control of the atoll to the Marshallese.

Average baseline radionuclida body burdens will be astablished for
typical residents ¢ uncontaminated atolls. Additional contributions =5 tocvy
burdens Irom envirsnmental pataways con contaminaced atolls will te determined
for individuals and populaticms ar 3ikini, Rongelap, and Ttirik. Zefinitizcn
of tRe inhalatiom pataway at cle aforemencicned atolls will ce ccomolezad, and
a working predictive model will be developed which incorporaces environmental
and sathway analyses with actual human uptake experience,

18, Ixoeczad W@sulzs in TV 1380:

Continuation of programs described in FY 1979.

& -1 {

(See Continuation Sheet)



Survreillance of Fagilircies and Sitas
Project Title: Marsaall Islaacs Radislogizal Zafemy PrzgTaz ZX-Jl-01-32-3-02)
13, Dascriztien and Ixolanatizsn 22 Ha‘zr Materials., Izulosment zné IunesonnrTacs
Itams:

Canical Zquibment - 7Y 1980:

Two phantcms ($10,000) are required =0 provide adequata calihrations 22
the Marshall Islands In Vivo Couating program. A computer-basad pulse heighc
3

analyzer ($40,0C0) is needed to maintain the division counting laborazory
lici for

state~of-the-ars, and to provida independent analytical facilirzies
ultra~-low-level sample counciag.

-

20. 2reoposed Dblizacions for Relatad Construccicn ?roiacts:

None. :
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Mission Resour

Contract YNo.:

Iasg No.:

1. Contraceor:

Associated Universitcies, Ime.

£Y~-76-C-02-0016

2. Project Title:
Surveillance of Facilizies and Sites

Dose Reassessment Zar Populations on Rongelap and

Following Exposure to Fallout

139 YNo.:

(21 1
Ttizik

3. Budget Activicy No.: 4, Dats Pravared:
GK-01-01-52-3-(b) March 1978
(60015Q0)
5., Method of Reporting: 6. Wworking lLocation:
Annual Report co Division of .
Jiomedical & Zavironmental Research Brookhaven dational Laboratory
Scientific Meetings and .ournals
7. Person ina Charze: 8. Protect Term: .
i
C. 3. Meinnold
Princinal Tovestigator: From: To:
7. R. Yaidu (666-4210) Project to be iniciated and
N. A. Greenhouse (664-4250) termiaaced ian TY 1979
9. 2arson=-72ars: Pras.3ud. Rev.Ragqg.
FY 1978 7Y 1979 Y 1979 ¥ 13830
Jirect Person-Years
Scilantifiq¢ & Prorfessiomal --- --- 0.5 ---
Others --- == === ---
Guests & Resear:h Collaborators - -—- --- -~
Total - --- 0.5 .-
10. Costs (In Thousands of Dollars): Pres.3ud. Rev.iaq.
¥ 1978 FY 1979 £Y 1979 TY 1830
lesearch Costs 0 0 23 J
Total Research Obligations 0 0 25 0
Equipment Obligations o 0 0 0
il. Reactor Concest: 12. Macerials: \

—————— e -
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Surveillance 2f Tacilizies and 3itas

Dose Reassessment Zor Populacions sn Rongelap and Uiirix
Srnizez —iple: rfollowing Zxposure 29 Fallout GX-0l-01-32-23-
13, Sublications:
None
i Scope:

(a) 200 Word Summarr: Iacidences of thyroid nodules, benizn and malig-
nant, in the exposed populations of Utirik and Rongelap have indicated critigal
differences i{n correspondence Detween nodule incidence and thyroid dose for
the two populations. The estimated extermal dose received from the time ZIzll-
out began to the time .of evacuation shows thact the Rongelap populacion ra-
ceived an external dose ( 175 rads) which was about thirteen times that for
the Utirik population (14 rads), and the thyroid dose was about ten tizes
larger, whereas the incidence of thyroid nodules in the two populations were
not signficancly different. '

A preliminary scudy nas indicaced that the critical area ci investigation
that could shed light is the period during falloutc and evacuation Zor bota the
islands. In addition, the Zacct that the Utirik population returned within 120
days follewing evacuacicsn, whereas the Rongelap pepulation recurned caly altar
three yvears, requires that we look closely atc the Utirik popuiacion in terms of
a longer exposure period, both incermal and extermal. TFurther scudies would,
therefore, have to concentrTate on the re-examination of all available data in
reports issued by wvariocus agencies during that period, comsultaticns with sci-
entific personnel iavclved at thac time, identifying the areas of uncerczaiacy,
and using appropriate ccmputer programs to analyze cthe data. The end resulc
will enable us to looik for correlarions between the incidence of :tayroid
nodules and the reassessed dose estimates,

13. Relationsain =0 Dther Z=sjecrs:

(a) This study will help establish dose estimates Zrom che zime of the
iacident to the preseant, and will ccmplementc the aerial suswvey, Z2r external
radiation measurements, ovar chese islands, wnich is scheduled socn. Together
they should present a reliabls picture of doses received by :the sopulacions
and also enable dose z2stizatas to be projected inco the future.

(b) This study will be in close conjunctiom witch the 3WL Radiological
Satfaty Program in the Marshall Islands and with relatad programs o che 3NL
Medical Department., <Ccnzinued collaboration with the Tniversity of Wasningroon,
Laboratory of Radiatiom EZcology, in the area of envirommental radioaczivity
will be maintained.

16, Tecnnical 2rogress in TV 1987%:

Preliminary literature search and consultations with Dr, C. A. Sondhaus,
University of California, have been completed. This has resulted in defining
areas of uncertainty in infcrmation and establishing the procedurzl steps that
should be carried out towards elucidating this problem. 2rogress is bDeing made

(See Continuation Sheect) ‘ SX~12]
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Surveillance % Tacilizi2s and Sizes

Jose leassessment Ior 2opulatiosns on Rongelap and Urircix
Ses~iasce T"ismia:. Tollowiag Zxposure o Fallout 3-01-0L1-532-2
in, Ta2canical “razIrass .o -¢ .v/3: {concinuead;

in the analvsis of hiscorical samples (dated March 1, 1954 <rom Rongelap and
Utirik Islands)., However, delay in Zunding Zor TY 1978 has caused :he project
to be set aside until such time that the funding is appropriated. <Consequently
1% 'is expected that studies will have to be continued into FY 1979.

17. Expected Resul:zs in TY 1379:

The literature search, consultations and the analysis of data will be
completed, and will lead cto comprehensive discussions and final dose assess~-
ments for both the islands. These vesults will be used to test the hypocthesis
that radiation effects can be translatad into meaningful dose estimazas, The
prognosis of the 7Y 1378 study should also permiz validation of the models
used in arriving at the dose estimates in terms of present day exposures.

18. Expected Results in 7Y 13980:

Program completed,

19, Descriprtion and Ixolanatisn of Maior Materials. ZTecuinment and Sutcontract
.tems:
Jone.

. 20. ZProposed Obligations Zor Relatad Comstruction ?roiacts:

None.
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3rookhaven National lLaboratorv

Missicn Rasourca

Taborazorv
-. Contracetor: Contracz MNo.: Tas< lNo.:
Inc. EY-76-C-02-0015%

: Associared Universities,

2.

Project Tizle:

m———

189 No.:

Surveillance of Facilities and Sites--SUMMARY

3udzet Activicy No.:

GX-J1-01-52-3

Date Prevarad:

March 1378

=~

Method of Revorting:

R

See sub-activicies

working Location:

Brocokhaven Nacional Laboratory

7. Person in Charze: 8. Proizct Tara:
See sub-actiVi:ies Concinuing
) Princisal Invescizator: Trom: _—
See sub-activitias
9. Person-Tears: 2res.3ud. Rav.leq.
‘ FY 1978 FY 1979 ¥ 1979 ¥Y 1980
Sci.,Res.asscc. (Ph.D. or Zquiv.) 1.0 1.0 1.5 1.2
Prof. (3.5. or Equiv.) 1.0 2N 2N 2.1
Others 2.3 2.0 4,0 4.9
Guests & Research Collaborators === —— - -
Total 4.3 3.0 7.5 7.0
10. Costs (In Thousands of Dollars): ?res.3ud. Rev. Req.
TY 1978 Y 1579 Y 1379 FY 1980
Laber (includiag benefits) 36 116 184 171
Macs., Trav., Dev.
Supccat., Spec'l Proec. 6 32 135 126
Reactor, Accel., and/or
Computer Usage 0 0 4 0
Allccatad Tachnical Sarvices 1 3 3 3
Gen. § Adm. Overhead 47 58 117 118
Total Research Cost 150 211 425 420
Total Research Cbligatioms 198 218 3194 427
Equipment Obligations 1l 20 20 30
+l. Reactor Concent: 12. Materials:
QHK-113
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Project Title:  Surveillance of

GK=Jl=-Jl=-32-~

Sub=activity

GK-01-01-32-3-(a)

GK=-Ql~-01-32-3-(b)

(See Continuation Sheet)
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DEPARTMENT OF ENERGY :
ENERCY = OPERATING EZXPENSES AND CAPITAL ACQUISITION

SCHEDULE 189
- ADDITIONAL EXPLANATION FOR QPERATING OBLIGATIONS
" Brookhaven National Laboratory GK-Multi-Rescurce
Taboratory Program
1. Contracetor: Contract YNo.: Task No.:
Associated Universities, Inc. EY-76-C-02-0016
2. Project Titla: 189 No.:

External Radiation Measurements and
"Ground Truth" for MNortherm Marshall
Islands Regional Radiological Survey

3. Budget Activity No.: 4. Date Prevarad:

GR-01-01-52-3 : May 1978
5. Method of Reporting: 6. Working Location:

Written Report to D.0.E.S. Brookhaven National lLaboratory
7. Person in Charze: 8. Proiect Term:

C. 3. Meinheold

Principal Investigator:

From: To:
N. A. Greenhouse (664-4250) 3/78 12/31/78
9. Person-Years: Pres.Bud. Rev. Regq.
FY 1978 FY 1979 FY 1379 Y 1980
Sci.,Res.Assoc. (Ph.D. or Equiv.) - - -—= N
Prof. (B.S. or EZquiv.) 0.5 - 0.5 ——
Sci. & Prof. - Total 9.2 -—- J.3 ——-
Others — ——— —_— ——
Guests & Research Collaborators o —— -—- ==
Total 0.5 -— 0.3 -—
10. Costs (In Thousands of Dollars): Pres.3ud. Rev. Req.
FY 1978 TY 1979 FY 1979 TY 1980
Labor (including benefits) 12 0 Rl J
Mats., Trav., Dev. :
Subcont., Spec'l Proc. 7 0 12 Q
Reactor, Accel., and/or
Computer Usage 0 0 0 0
Allocated Technical Services 0 0 C 0
Gen. & Adm. Overhead 6 Q 11 0
Total Research Cost . 23 [o] ~J g
Total Research Obligatioms 33 0 45 0
Equipment Obligaticns 0 0 Q >

:1. Reactor Ccncept: 12. Macterials:




L

Extarnal Radiation Measurements and
"Grouad Truch' for Northern Marshall
roject Title: Islands Regional Radiological Survey

?
13. Publications:

Greenhouse, N.A. and Miltenberger, R.P. Radiological analyses of
Marshall Islands eavirommental samples from 1974 chrough 1976. BNL Report
50796 in press.

.

Greenhouse, N.A. and Miltenberger, R.P. EZxternal radiation survey and
dose predictions for Rongelap, Utirik, Rongerik, Ailuk, and Wotje Atolls.
3NL Report 50797 in press.

14. Scove:
———

{(a) 200 Word Summarv: A comprehensive extarnal radiation survey program
will be conducted on each of the approximately 13 atolls or islands in the
Norchern Marshall Islands which could have raceived tropospheric fallout from
U.S. nuclear weapons tests in the Pacific. The surveys will provide "ground
truch" data on ambient extermal gamma radiation levels on-island. This daca
will be used as the bSasis for calibration and normalizatiom of aerial radio-
logical monitoriag by Z.G.&G. Corporation. The program will include detailed
axternal radiation measurements with pressurization chamber aad scintillation
survey instruments, and in situ gzamma spectrometTry on all islands of interest.
Surface soil samples will be collecrted and analyzed for significanc gamma
amitzers Iin order o make Jecay corractions for long-term dose predictions via
the extarnal radiation exposure pathway.

BNL £i21d trip staf and analytical lab facilities will be available for
other environmental sample collections and analyses as needed by the overall
scientific program.

15. Relarionshi»> %o Cther Proieccs:

This program is directly related to our conticuing envircnmencal and per-
sonnel monitoring efforzs under cthe 3NL Marshall Islands Radiological Safety
?rogram. It will also interact cooperatively with rtelated efforzs at the
University of Washington (LRE) and Lawrence Livermore Laboratorv.

15, Technical Progress in ¥V 1678:

Personnel and analytical laboratory resources will be mobilized in supporse
of this program. If the regional survey begins on schedule, the first of the
three survey legs should be completed by the and of FY 1978.

[

. Ixoecrted Resulszs in TY 1979:

The remaining two survey legs will be ccapleted, data analyzad, and a

(See Continuation Sheet)
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~.

Sxternal Radiation Measurements and
"Ground Truach' for Northera Marshall
Project Tizle: Islands Regiomal Radiological Survev AT _AT 5721

17. Exvectad Results in FY 13979: (Continued)

report of BNL activities in support of this effort will be written for inclu-
sion in the overall project report.

18. <EZxpected Results in FY 1980:

Project will be completed in FY 1979.

19. Descrintion and Explanacion of Major Materials, Zauipcment and Subcontrac:t
Itams:

Capital Equipment, Y 1979:

None required.

Capital Ecuipment, 7Y 198Q0:

None reguired.

20. Provosed Oblizations for Relared Comstruccion Projects:

None.



= DEPARTMENT COF ENERGY

- INERGY - OPERATING EIXPENSES AND CAPITAL ACQUISITION
SCHEDULE 189

S — ADDITIONAL EXPLANATION FOR OPERATING OBLIGATIONS
_<ookhaven National Laboratorv G&-Multi Resource
Laboratory Mission Resource

1. Contractor: Contract No.: Task No.:
Associated Universities, Inc. EZ-76-C-02-0016
2. Project Title: 189 Yo.:

Special In~-vivo Counting and Bioassay Program for
the Bikini People. Supplement to the BNL Marshall
Islands Radiological Safety Program.

3. 3udget Activity No.: - 4. Date Preparead:
GK-01-01-52-3 July 1978
3. Method of Reporting: ‘ 6. Working Location:
Written report to D.O.E.S. Brookhaven National Laboratory and

Marsnall Islands

. Person ia Charge: 8. Project Term:

C.B. Yeinhold Concinuing
Principal Investigator:

From: g8/01/78 To: 9/30/78
N.A. Greenhouse

9. Person-Years: Pres.Bud. Rev.Bud.
FY 1978 FY 1979 FY 1979 FY 1980
Sci.,Res.Assoc. (Ph.D. or Equiv.) — — — _——
Prof. (B.S. or Equiv.) . -— — —— -—
Sci. & Prof. - Total — — —— -_—
Others —_— - —— -—
Guests & Research Collaborators p— — ——— o
Total — ——— -— -—
10. Costs (In Thousands of Dollars): Pres.Bud. Rev.3ud.
FY 1978 FY 1979 FY 1979 FY 1980
Labor (iIncluding benefits) 0 0 0 0
Mats., Trav., Dev.
Subcont., Spec'l Proc. 20 0 0 0

Reactor, Accel., and/or

Computer Usage 0 0 0 0
Allocated Technical Services 0 0 0 o]
Gen. & Adm. Overhead o] 0 0 0

Total Research Cost 20 0 0 0
Total Research Obligations 20 0 0 0
Equipment Cbligations 0 0 o} 0

.l. Reactor Csncenc: 12. Macterials:
parerals:




Special In-vivo Counting and Bioassay Program for the 3ikini
People. Supplement t> cthe 3NL Marshall Islands Radiological
Project Title: ssfeev Program GX-01-01-32-:

13. Publications:

Greenhouse, N.A. and Miltenbperger, R.P. Radiological analyses of
Marshall Islands environmental samples from 1974 chrough 1976. 3NL Report
50796.

Greeohouse, N.A. and Miltenberger, R.P. External radiation survey aand
dose predictions for Rongelap, Utirik, Rongerik, Ailuk, and Wotje Atolls.
BNL Report 50797.

14. Scope:

(a) 200 Word Summarv: A special field trip will be made in August 1978
to do in-vivo counting and urine bicassay at Kwajalein Atoll on 20 to 30
Bikini residents before their anticipated axodus from Bikini in late August.
In addition, a separate field trip party will proceed to Bikini to collect 24
hr urine samples from those Bikini residents who cannot be accomodated cn the
charter flight which will bring the in-vivo counting subjects to Kwajalein.

The rationale for this effort is as follows:

(1) Accurate internal dosimetry for 137Cs body burdens in the
Bikinians requires an assessment of extant body burdens just
prior to the departure of the people from Bikini.

(2) There is evidence that both the short-term and long-term
compartment 137¢s clearance rates from the Bikinians may differ
significantly from those for the ICRP standard man. Determina-
tion of these parameters is essential to the accurate assessment
of total dose commitaents.

(3) During the past several years the Bikinians have become
apprehensive about potantial health effects which they feel
might result from their having lived in the contaminated Bikini
environment. The personal attention that they will receive in
these personnel monitoring activities should help to alleviate
some of their fears.

15. Relationship to other Prnjects:

This program is directly related to our on-going environmental! and per-
sonnel monitoring efforts undar the 3NL Marshall Islands Radiological Safecy
Program.

16. Technical Progress in 1978:

Assessments of body burdens and clearance parameters_and the determinacion

(

(See Continuation Sheet)



Special In-viveo Counting and Bioassay Program for the 3ikini

People. Supplement to the 3NL Marshall Islands Radiological
?roject Title: Saferv Program. GR-01-01-52-3
16. Technical Progress in 1978: (Cent'd)

of dose commitments for individuals living on Bikini Atoll will be completed
by the end of the FY 1978.

17. Expected Resulzs in FY 1979:

Project will be completed in FY 1978.

18. Exvected Resulcs in FY 1980:

N/A

19, Descriotion and Zxplanaticn of Major Yararials, Equioment and Subcontract
Items:

The funding request includes $3,0C0 for two round trip charter flighnts
Setween Bikini and Kwajalein to cransport the 3ikini people Ior in-vivo
counting.

Capital Tquizment, FY 1978:

N/A

20. Provposed Obligations for Relatad Construction Proiects:

Yone.
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TASK TITLZ { BUDGET AND REPCRTING CODE | DATE PREPARED

P =l

Marshall Islands Radiological

i | , -
Safety Program | GK=01-01-08-4 | 0s/02/73
! (600003) , !
CONTRACTOR NAME ;cq{z%r: I NGHBER | TASK ¥0. | azv.o NO.
| 3) |

Associaced Universitcies, Inc.
17. Task Description (Cont.)

3. Replicate determinations of ultra-low level Pu and Am urinary
excration rates among Northern Marshalls inhabitants and among
Marshallese control groups who reside outside the fallout areas.

4. Establishment of 137Cs and 905: excretion races among Mar-

shallese control groups.

1%a, Facilitv Requirements.

It is anticipataed rhat work for this proposal will use existing lLabora-
tory faciliries and site utility services.

.9%b., Jublicacions.

Tiscal Vaar 12973

Greenhouse, Y. A., Miltenberger, R. P., and Cua, F. T. External Radiation
Survey and Dose 2redictions for Rongelap, Utirik, Rongerik, Ailuk and Wotje
cclls. 3YNL 50797, lecember 1977.

Greenhouse, ¥. A., Miltenberger, R. P., and Cua, R. T. Radiological
Analyses of Marshall Islands Eavironmental Samples 1974-1976. BNL 50796,
—ecember 1377.

Fiscal Year 1979 - 1lst Quarter

Miltenberger, R. P., Greeshouse, ¥. S., and Cua, F. T. Whole Body
Counting Results for Inhabitancts of the Northern Marshall Islands: 1974-1978.
Sealth Physics Journmal (submicted).

Milcenberger, R. P., Greenhouse, N. A,, Cua, F. T., and Lesaardi ;. T.
Pietary Radiocactivity Intake from 3icassay Data: A Model Applied to 3¢s
Intake >y 3ikini Island Residents. Health Physics Journal (submitted).

Greenhouse, N. A. TFollow-up Radiological Surveillance, Marshall Islands.
Pregented at the 1978 innual Meeting of the Health 2hvsics Society,
Minnearceolis, Minnesota, Jume 1978.
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cAS N bmemd {3C:GE: AND ALIUCATING CCOE L JATZ FxEIsanal
l il
- : e L p4/02/79 =~
Marshall Islands Radiologicali Salety -J1-31-08=-4 . /02779
Jrogram i {ACOC0O3) |
SONTRACTOR NAME i COCE 1 3IW NUMBER | TaSK NO. + REV. NC.
. . x . N - =) t \ -~
Associated "niversi=iss. Inc. | SNL ' ; J

19¢. Purpose.

is program is cperated o provide continuously updated data on ionizing
radiacion doses and dose ccmmirmenzs received 5y the residents of islands in
the Vortherm Marshalls which have Seen ccntaiminated by U.S. atmospheric
auclear tests. These dara will e used o develop predictive dose modelling,
and to provide a basis for remedial acticns when necessary.

19d. 3acxzrcund.

This work was begun ia 1374 to provide radiation safety related inferma-
sion to the A.Z.C. concerning :=xe residenzs of 3ikini, Rengelap, and Utizik
Atolls, and the impending returm 2 the Inewetax people.

_3e. Approach.

Fleld trips to the Marshall will se conductad two to three times

n
s
fu

- 9

o

0

z
cer vear =9 do ia vivo csunting znd urizs collecticms for radioassay and for
:avironmencal sampliling. Saz=plas and iz vivo counting Zata will be analyzed
crimarily at 3NL. Resulfs wZll T2 inesrporated incs a ccozputerized data base
Zor manipulation, =modelling studias, and incorperasion inco raporss for
sublicacion. =

.8f. Technizal Pracrass.

(0]

Three field trips were conducsed during TY1978 for enviroamental sampliag
and personnel monitoring.

The Spring 1977 whola bSody counting tripy to 3ikizni demecmstrated dramatic
and unexpectad increases in L3705 - Sody “urdens among the residents. These
Sindings led to a Departleat of the Interior dec; ion to move the Bikini people
23 zheir home atoll. The dez li“e ia 137¢cs and Sr badv burdens among the
3ikinians will be monitored Zuring F¥1979. A detailed 4ier and living pattera
study of residents of the .or.“ern Marshalls is expectasd -0 improve understand-
ing of intermal and external radiation exposure pachways. This study and
estimates of radionuclide execretion rates derived frem Zollow-up personnel
zonitoring on the Bikinians are expectad o improve predictive modelling and
reduce the probability of unexpected occcurrences such as that at 3ikini lasc
rear,

Q
3
<]

Imphasis on persomnel -onitoring is expeciad o continue througn FY1980
and TY1681. Development at ultra-low level analytical capabilities Zor zrans-
uranic radionuclides and the astablishmenc of corroborative bicassay programs
1o cooperation with other laboratories are sxrected to clarify and quantitate
low level plutonium and americium bodv burdens among the 3ikinians and onge~
.apesa. Similar determinations among a Marshallese concrol population are
expected to demonstrate diffesrences, if any, Hetween the residents of concam-
inataed atolls and regional background.

K29
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19f. Technical Progress (cont.)

Systematic personnel and environmental monitoring programs are expected
to be initiated at Enewetak in fY¥ 1980 and to bSe well established by FY 198l.

19g. Future Accomplishmencs.

These studies are expected %o provide a better understanding of che
radiological impact on wman resulting from habitation ia an environment concami-
nated with man-made radicactive materials. They are further expected to
provide a basis for corrective actions where needed and to minimize through
better understanding the fears of the people living in these areas.

19h. Relationship to Other Proiacts.

This program will function in cooperation with the BNL Medical Research
Program in the Marshall Islands and will occasionrally share the same logistical
support resources for field trips. It will also function cooperatively with
various Pacifiz research programs at the Lawrence Livermore Laboratory; and
especially with programs to develop predictive dose escimates for present and
future residents on contaminated islands. The 3NL program will provide recro-
spective dose information to aid in the development of prospective dose models
by LLL.

191, Eavironmental Assessment.

Work done under this task proposal has either no environmental impact or
has impacts similar to those described in and covered by 3BNL's Envirommental
Impact Statament (ERDA 1540).

193. Exolanaticn of Milestones.

Nene

19k. CQther.

Yone
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19a. Facgilicv Recuiraments.

it is anticipated that work for this proposal will use existing lLabora-
tory facilities and site utility services.

19b. Publicarcions.

None

19¢c. 2Purpose.

To look for correlations betwzen the incidence of thyroid nodules in the
inhabitants of Rongelap and Utirik Islands (Marshall Islands) and the
reassessad dose estinmartes.

This study will Zuse together all available information om fallout from
the 3RAVO test and using advanced analvtical zechniques (now available) derive
realistic dose astimatss zo the Inhabiczants of Rongelap and Utirik. The re-
sulzs should provide information towaris elucidating the whole question of low=-
level erfeccs c¢f radiacionm.

19d. 3Backzround.

incidence of thvrcid nodules, benign and malignant, in the exposed popu-
itations of Utirix and Rongelap nas indizated critical differences in correspon~-
dence between nodule incidence zand thvreid dose Ior the populations. The
estimated external dose received from the ctime fallout began to the time of
evacuation shows that cthe Rongelap population received an external dose (175
rads) which was about 13 times chat for the Utirik populacion (l4 rads), and
che thvroid dose was about 10 times larger, whereas the incidence of thyroid
aodules in the twe populations were not siznificantly diffarent.

A preliminary study has indicated zhat the critical area of investization
that could sned light is the period Jjuring the Zallout and evacuation for both
the islands. In addicion, the Zfact that the Utirik population returned within
120 days following evacuation, whereas the Rongelap popularion returned only
afcer three years, requires that we look closely at the Utirik population in
terms Of a lcnger exposure period, both incermal and external. Further studias
would, therefore, have £o concentrate cn the re-examination of 3ll available
data in reports issued hv various agencies during that peried, cconsul:aticns
with scientific personnel involved at that time, identifying che areas of un-
certainty, and using appropriate computaer Jrograms to analyze the data. The
end result will enable us to look for correlations between the incidence of
thavroid nodules and the reassassed dosa estimatas.

GK-103
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19e. Aporoach.

Fiscal concrol will be e2xercised through the use of monchly comparisons
retween actual expenses incurred and corresponding line items in the budget.

The study will comprise:

a. Literature search for all availsable data concerning the BRAVO
nast, such as, met=20rological cond ons and radiation zmeasursments.
Jiscussions with scientific and cacn zal personnel involved in the
3RAVO cast.

. o 129. 90,

5. Use @f HL§+ ric samples and teech samples to determine i, St,
and 23%» “*“py concencrations to derive comcencracions of other
radisnuclides.

¢. Diet and life style studies to provide information for dose
assesszent.

siznulaticon to detarmine the =zransport and deposition
accive Zallour Zollowing the 3RAVO test.

w
i

=

2caniczl Progress in 3V-3 (7Y 1978).

Prelininary litaracure search and consultations with Dr. C.A. Sondhaus,
Taiversity of California, has been completed. This has resulted in defining
araas of uncartaincy in inforzation available and establishing the procedural
staps that should be carried out towards elucidating the probleam. All avail-
3512 data on external radiacion measurements, radionuclide comcentrations in
5011, water, vegetaticn, animal and food items have been collated. l§§5toric

anples colleczed from Rongelap and Utirik have been submitted for I analysis.
arzizen: detacrologic information pertaining to :he 3RAVO tast have been ra-
arzhed and che information provided to Lawrence Livermore Laboratory so that
n2v can go ahead with the computer simulation of the transpertation and depo-
ticn of Zallout.

Tachnical Prozress ian BY-2 (FY 19793)

o

’ The ‘92 detarminations of :pggscil samples will be zcmpleted. These
sanplss will also be analvzed for “~ 71 and 997c if raquired. In addicion, we
are exploring the possibility of analyzing "3ikini-ash" - che fallout that
set:zlaed on the Japanese Lishing vessel. This sample should provide the most
accurate descriprion of the fallout. The computer simulation of the trans-
fortacicn and deposition of fallout will also be completed. Tinal analysis of
31 Tecent diet and lifz style study will on completion provide am internal and
2xzarnal exposure estizmata. All the daca so gathered will be used to generate
2 3odei(s) for arriving at the dose estizate in terms of exposure at time of
fallout., Discussions with scientists and tcechnical people who were ifavolved

G-/ W
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19f. Technical 2rograss in 3Y-2 (FY :2979) (cont.)

wich the 3RAVO test will be continued.

Technical Progress in 3Y-1 (FY 1980).

Dose estimates derived for exposure during fallout, will be extrapolated
to present times and the model(s) used will be casted for their validity based
on current observed dose deterwminations.

16g. Future Acccmplishments.

The techniques and axpertise developed in the course of this study could
be used =0 reassass doses to population in other areas subjected to exposure
from fallout or aven ogcupational situaticans in the past.

1%k, Relarionsnhio o Qrher 2reiects.

a. This study will help astablish dose estimates Zrom the time
of the incident to the present, and will complement the aerial
survey for exzernal radiaton measuramentcs, over these islands,
which has been completad. Together they should present a re-
liable picture of doses received by the populations and also
enable dose estimates to be projected into the fuyture.

b. This study will be in close conjunczion wich the BNL Radio-
logical Safety Program in the Marshall Islands and with re=-
lated programs of the BNL Medical Department. Continued
collaboracion with the Universi:ty of Washington, Laboratory
of Radiation EZcology, and zhe Bartalle Pacific Northwest
Laboratory will be maintained in the area of sample analysis
and data interpracation.

23i. Zavironmencal Assessment.

Work dome under this task proposal has either ao environmencal impact or
nas impacts similar to those described in and covered by BNL's Zavironmencal
lopact Statement (ZRDA 134Q).

19j. Zxplanation of Milastones.

None

9k. OQther.

None
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13. TASK DESCRIPTION (Aoproech, reistion (0 work package. in 200 words or /essi
A comprehensive radiological safety program will he maintained for the

inhabizants of atolls in the Northern Marshall I[slands contaminated as a result of
the U.S. Pacific Testing programs., The following items and services will be pro-
vided.
a. Personnel monitoring and environmental sampling to provide data for BNL
Jose assessments and determination of radliological trends.

b. Individual and population dosimetry based on actual measurements, The
rasulting daca will be used to modify dose commitment prediccive models so that
they may zore accurately reflect fucture treads,

¢. Continuation of diet and living pattern assessments to update relevant
gsarameters in long range predictive dose efforts.

Program activities in the coming fiscal year will emphasize the following:

a. Ia vivo counting and urine bioassay of Rongelap and Uririk residents to
determine dose commicments from environmentally-derived radionucldies at these
itolls, and to better underszand excretion kinetics among the Marshnallese.

b. Followup personnel amonitoriag at Enewetak to evaluate any change 1in
radionuclide body burden associated with -1 year of residence on EZnewetak Atoll.

c. & final determination of radionuclide body burdens among the former re-

3

idents of Bikini Atoll.
d. Continuation of analyses of transuranic nuclide excretion rates among

Yorthern arshall Islands residents, and of transuranics and fission and activation
creducts among Marshallese control groups who reside outside of the fallout area.
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2Ja. Tacility Requirements,

It is anticipatad that work for this propocsal will use existing Laboratory
facilicies and site utility services.

23b. Publicaticns.

Greenhouse, M.A., Miltenberger, R.P., Lessard, £E.T. Extarnal Zxposure
Measurements at 3ikini Acoll, BNL 51003, January 1979.

Greenhouse, N.A. Dosimetry Methods and Results for the Former Residents of
3ikini Atoll, BNL 26797, November 1979,

Miltenberger, R.P., Greenhouse, N.,A., Lessard, E.T. Whole Body Counting
Results for Inhabitants of cthe YNorthern Marshall Islands: 1974-1978, Health
’hysics, in press.

Milcenberger, R.P., Lessard, £.T., Greenhouse, N.A. Dietary Radioactivity
ntake from Bicassay Data: A Model Applied to 137¢5 Tatake by Bikini Island
Xesideats, Healcth Physics, in press.

20c. Purpose.

The primary purpose of this program {s to measure and evaluate the internal
and external doses to people living on those islands {n the Marshalls group which
~ere ilmpacted by tropospheric fallout from United States atmospheric nuclear tests
in the Pacific. 1Its objectives are: .

. a. Direct or indirect measurement of radionuclide body burdems and resultant
Joses and dose commitments.

b. Measurement of external radiation environments and their contributions to
the total doses to individuals and island populacions.

c. Evaluarion of dietary habits and living patterns insofar as they relate
to the elucidation of exposure pathways and the determination of doses,

22d. 3ackzround.

This-program was Laitiaced in 1974 at the request of the AEC (DOS) in anci-
cipation of potential radiation exposures to the returning Bikini population.

RIS

-Ue. Approach.

internal and external doses will be measured and evaluted using accepted and
up—to-date health physics praccices.
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lle. Approach cout.

Dietarv and living pattern information will be derived from direct observa-
tions of island residents, and from standardized intarviews with island residents

during programmacic fleld trips.

Management Controls

Fiscal control will be exercised in the form of monthly comparisons, over the
task term, of actual costs incurred against corresponding line items of the budget.
Tecnnical results shall be monitored through a periodic review, by the Contractor
Task Manager, of accomplishments by measuring actual performance as compared to ex-
pected progress. All work shall be conducted in conformance with generally ac-
cepted standards for R&D and other investigative or analytic procedures, as ob-
served by universities and large independent researcn facilities including
3rookhaven National Laboratory (BNL).

20f. Tachnical Progress.

Technical Progress in 8Y-3 (FY 1979),

External and internal dose equivalents received during residency on 3Bikini
Island and internal dose equivalents to be received post residency were evaluated
or former Bikini residents, Bioassay results from samples collected in January
ind May 1979 and prior bioassay results were used to comstruct individual
#0gr-90y body burden histories. Whole body counting results during 1979 and
results obtained in prior years were used to establish 137¢g - 137mg5 1p-
dividual body burden histories. Daily activity ingestion rates were calculated
from the body burden data. Uptake regimes which best fit the activity ingestion
rate data were; constant continuous uptake for 90sr and stepwise increasing up-
cake for 137Cs. Dosimetric models which described the uptake scenario were de-
rived and individual dosimetric results for persons residing on Bikini Island some-
time during the years 1969 and 1978 were determined. In addition, doses due to
residual radicactivity in persons after departure from Bikini were calculated. In-
itvidual body burdens, urine activity concentrations and dose equivalents have been
recorded or stored in a computer data base. Publications and reports describing
"~ 3osimetric methods and results, whole body counting results and biclogical removal
rate constants for Bikinians have been written.

Routine personnel monitoring was provided for Rongelap and Utirik residents.,
A statistical analysis was performed to determine the minimum sample size needed to
establish che mean !37Cs body burden at the 90X confidence level. Male and fe-
male adult, adolescent and child categories were counted at each atoll and many
versons who participated in prior whole body counting visits were recounted. In
addition, urine biocassay samples were collected from adult and adolescent popula-
tion groups. Body burden histories and dosimecrric results have been completed for
nalf the resident populations Ior years following rehabitation of the atolls,

V4
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2Jt. Technical Progress cont,

Data collection on types and amounts of food consumed by the Marshallese was
done by actually living with them. Simul:zaneous observations on their living pat-
terns were also made. These studies were part of che Northern Marshallese Islands
Radiological Survey (l3-Atoll Survey)

Expected Progress in BY-2 (FY 1980).

Baseline radionuclide body burdens will be evaluated for the returning En-
awetak population. ESvaluation of the post residence decline of body burdens among
former 3ikini residents will continue. The data base on dietary habits and living
patterns will be updated for all relevant atolls and/or islands.

Expected Progress in 3Y-1 (FY 1981),

Personnel monitoring and related demographic assessment activities will ccn-
tinue at Rongelap, Utirik, Enewetak and other areas of interest to DOE, Monitor-
ing of former Bikini residents will be phased out unless circumstances dictate
Jtherwise,

Expected Progress in BY (FY 1982).

Personnel monitoring and related demographic assessment activities will con-
%inue in all areas of interest in the Marshall Islands.

20g. Future Accomplishments,

A running account will be maintained of individual and population dosimetric
information for the residents of islands affected by the Pacific Testing Programs.
These data will provide an empirical basis for improving the accuracy and value of
long-range predictive dose assessments from man-made radionuclides in the environ-
nent.

~0h. Relationship to Other Projects,

This program operates and interacts directly with the Brookhaven Medical Pro-
gram in the Marshall Islands, and provides contempory daca to be factored into the
Retrospective Dose Reassessments for Rongelap and Utirik (and other islands af-
facted by weapons test fallout), t also provides empirical bases for upgrading
-ong range predictive dose modelling activites such as those of the Lawrence
Livermore Laboratory. Coordination of this program with related programs within
JO0E and 1its contractors will be accomplished through timely exchange of program
fiadings and related information.

22i. Enavironmencal Assessment,

work done under this task proposal has 2ither no enviroamental impact or has
izapacts similar to those described in and covered by 3NL's Environmental Impact
Stateament (ZRDA 1540).
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13. TASK DESCRIPTION /Aporoecn, reiation to work package. in 200 worgs or 1ess/
An in-depth study of all information pertaining to BRAVO test fallout on

songelap and Utirik will be made.

cuter techniques, a comprehensive fallout mocel will be developed.

In addition, using advanced analytical and com-

Using this mod=-

=l in conjunction with dietary and life style ra:zzerns prevalent at time of ex-
Josure, a reassessed dose estimate~—internal ani :axternal--will be made for the

copulacions of Rongelap and Utirik.

These dose

2stimates will be evaluated in

teras of the thyroid nodule incidences in these populations, and the results ob-
cained will provide information towards correlating doses and radiation effects.
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- 0. Puptications Be. asoroscn :n Reistionsnios 1o Ather Brojects O« zse oeran
ik
3.. Envonmental sisessmant Other (Soecity):

1. Turpose Q f. Tecn~ zai orogress
~
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~Da. rFacilitv Requirements,

It i{s anticipated that work for this proposal will use existing Laboratory
facilities and site ucility services.

22b., Publications.

Data generated in chis study has been used in other reports,

-Je., Purpose.

-

To look for correlations between the incidence of thyroid nodules in tre
inhabitants of Rongelap and Utirik Islands (Marshall Islands) and the reassessed
Jose estimates,

This study will fuse together all available information on fallout from the
3RAVO test and using advanced analytical techniques (now available) derive real-
istic dose estimates to the inhabitants of Rongelap and Utirik. The results should
.rovide information towards assessment of the risk coefficients for radiacion-
iaduced thyroid disease.

-0d. Backzround.

Incidence of thyroid nodules, benign and malignant, in the exposed popula-
ticns of Uctirik and Rongelap has iadicated critical differences in correspond-
=nce between nodule incidence and thyroid dose for the populations. The estimac-
¢d external dose received from the time fallout began to the time of evacuaticn
shows that the Rongelap population resceived an external dose (175 rads) which was
acout 13 times that for the Utirik population (14 rads), and the thyroid dose was
zdout 10 times larger, whereas the incidences of thyroid nodules in the two popula-
tlons were not significancly different,

A preliminary study has indicated that the critical area of investigation is
the period starting from the beginning of fallout to the completion of evacua-
tlon for both the i{slands. In addition, the fact that the Utirik population re-
turned within 120 days following evacuation, whereas the Rongelap population re-
turned only after three years, requires that we look closely at the Utirik popula-
~ion in terms of a longer exposure period, both internal and external. Further
studies would, therefore, have to concentrate on the re~examination of all avail-
adle data in reports issued by various agencles duriang that period, consultations
Jith scientific personnel invol-ed at that time, identifyving the areas of uncer-
tainty, and using appropriate computer pregrams to anaiyze the data. The end
ragsult will enable us to look for correlat‘ons betwean the incidence of thyroid
necdules and the reassessed dose estimates.
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.0e. Approach.

The study will comprise:

a. Literature search for all available daéa concerning the BRAVO test, such
as, meteorological conditions and radiation measurements. Discussions with scien-
tific and technical personnel involved {in the BRAVO test.

b. Use of historic samples and teeth samples to determine 1291, 908:,
and =39, 240py concentractions to derive concentrations of other radionucldies.
In addition, excised thyroid glands from exposed Marshallese will be analyzed for
1291 and 997c¢ and data so generated will be used to estimate the concentraciouns

of short lived iodine isotopes.

c. Diet and life style studies to provide Iinformation for dose assessment.

d. Computer simulation of the BRAVO test fallout to determine the transport
and deposition of radionuclides.

Management Controls

Fiscal control will be exercised in the form of monthly comparisons, over the
task term, of actual costs incurred against corresponding line items of the budget.
Technical results shall be monitored through a periodic review, by the Contractor
Task Manager, of accomplishments by measuring actual performance as compared to ex-
pected progress. All work shall be conducted in conformance with generally ac-
cepted standards for R&D and other investigative or analytic procedures, as observ-
ed by universities and large independent research facilities including Brookhaven
Natlonal Laboratory (BNL).

<0f. Technical Progress.

Technical Progress in BY-3 (FY 1979).

A preliminary literature search and consultations with Dr. C.A. Sondhaus,
University of California, have been completed. This has resulted in defining areas
of uncertainty in information available and establishing the procedural steps that
should be carried out to reassess the dose estimates. All available data on ex-
ternal radlation measurements, radionuclide concentrations in soil, water, vegeta-
zion, animal and food items have been collated. Historic samples collected from
Rongelap and Utirik have been submitted for 1291 analysis. Pertinent meteoro-
logical data pertaining to the BRAVO test has been researched and the information
supplied to Lawrence Livermore Laboratory so that they can go ahead with the com-
puter simulation of fallout transportation and deposition.

The !291 detarminations of the soil samples have been completed for those
ic samples that were available. Some of these samples will also be analyzed
Tc. In addition, we are exploring rhe possibility of analvzing "Bikini-
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-Jt. Trechnical Prceress cont.

ash"” the fallout material that settled on the Japanese fishing vessel. These
samples should provide the most accurate characterization of the fallout. Prelim-
inary computer simulations of fallout transportation and deposition have been com-
plated, Dacta analysis of the recent diet and life style study has been completed.
Discussion with scientists and technical people who were involved with the BRAVO
test s being continued. Analysis of the Marshallese teeth samples for Pu Ilsotopes
is in progress.

Expected Progress in B8Y-2 (FY 1980).

A final report on the diet and life style for the Marshallese will be com=
pleted. The coampucter sizulation of fallout will also be completed. Thyrold glands
rom the exposed Marshallese will be analyzed for 99T¢ and 1291, Analysis of
che "Btkini-ash” will be done as soon as we get an aliquot of the sample. It is
also expected that data on the exposed Japanese fishermen will be made available at
that tine. Preliminary analysis of the data generated so far will be made using
2xisting models. The results will be extrapolated zo present times so as to test
the validity of the models used.

Expected Prozress in BY-1 (1981),

Final dose estimates to the exposed inhabitants of Utirik and Rongelap should
Se completed. The methodology developed will be extended to Likiap and other
i{slands which were on the "fringe"” of the fallout pattern.

20g. Future Accomplishmencs.

The techniques and expertisé developed in the course of this study could be
used to reassess doses to population in other areas subjected to exposure from
fallout or even those resulting from occupational situations in the past.

20h. Relationship to Other Proijects.

a, This study will help establish dose estimates from the time of the inci-
dent to the present, and will complement the aerial survey for external radiation
measurements, over these islands, which has been completed. Together they should
present a reliable picture of doses received by the populations and also enable
dose estimates to be projected into the future.

b. This study will be in close conjunction with the BNL Radiological Safety
Program in the Marshall Islands (HA-02-01-02-0) and with related programs of the
3NL Medical Department (HA-02-01-01-0). Continued collaboracion with the Univer-
sity of Washington, Laboratory of Radiation Ecology, and the Battelle Pacific
Northwest Laboratory will be maintained in the area of sample analysis and data
interpretacion. ’
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20i. Zavironmental Assessment.

Work done under this task proposal has either no environmental impact or has
impacts similar to those described in and covered by BNL's Environmental Impact
Statement (ERDA 1540),

20j. Explanation of Milestones.

None

201, Other.

Horne
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A coaprshensive radliological safaty progran will Se maizcained for tha
in~abizants of acolls i the Nor:shera Marshall Islands as a rasult of the U.S.
Pacifiz Testing programs., The followiag ftazs and servizas will Se nrovided:

1. personnel zonitoring and savirommencal sampling to orovide data Zfor dose
assessnents and determinatiosn of radiological tcrends,

2. individual and populaction dose-equivalant assessment Sased on =easurad
Belr buriaas, retentien Zunctions, and radiocactivity uptake patterms. <These data
vi.l be used to z=o0dify predictive dose-equivalent cemmizzent 1odels so zhey =ay
2072 adequately reflect future traads, and

3. =he collection of paysiologi:, anthropomorshiz, diat and livizg nattern
data 2 apply accurate parametars to contemporary and nredictive dose assessments.

?rogran activities in the comiag fiscal vear will smphasize the followinag:

“+ in vivo counting and radiochenmicazl analysis of 9fological samplas Zor
Inawecak Azsll rasidents,

2. ia vivo couating and radiochemical anaivsis of Siologiczal samplas far
former 3ikini Island residents,

3. ia viveo counting and radiochemical inalvsis of Siological samplas Zsr
-1

snallese zozmparison groups who have not subsisted Zrom fsod grown on Utirik,
Rongalan, 3ikial or Znewetak Atslls, and

-+ sampli=zg and analysis of soconuts and coconur trae Iszod sraoducss shtalned
Sr-m Inewatiak.

The nuclides 9% porizmarv dosizetri: cares: ara I3=137, 3r=30 and 24 239-2512.
Parsaanal zonicoriag pragrams will e ai:ed at =easuring these ia zhe llarshallasa
s2csls,
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20, Jetall Attachments
a. Facilicy Requirements.

It i{s anticipated that work Zor this proposal will use =2xistiag Laboratory
facilicies and sice utilizy services.

be Publizacians.

Lessard, T.T., Mil:zenberger, R.?., 1nd Graenhouse, N.A. Dlatary radios-
accivity intake from Sioagssay daca: A model applied :o Cs~-137 iacake oy 3ikial
Island residents. Health 2hys. 39, 177-133 (1980).

erger. R.P., Greenhouse, N.a., and Lessari, I.7. Whole

an 3¢
om 1374 =3 1379 for 3ixial Island residents. Health Phys. 38, 393-07

tilcenberger, .2., Lessard, I.7., and Gresanhouse, N.A. 23-90 and Ts=i37
Long tara Siological removal rate comstants Sor Zhe Yarshallese populazion. Heal:h
g
2hvs. (in press).

Lessard, I.7., Greennouse, Y.A., and Yiltenberger, R.2. A reconstruction of

chronic dose 2quivalentcs Zor Roagelap and Jtizik residents - 1354 to 1989, R
2.257, Jezober 1930.

Lessard, £.T. Race constants Sor biological eliminaticn of Streatiua aad
Casium in the Marshallese population. Presented at the 25th Annual Confarence on
3icassay, Analytical and Eaviroomental Quality, Las Vegas, Nevada, October, 1379.

Lessard, T.T. 3ody bSurden zeasuraements as detarmined Srom wholz Hody
ountiag and urine Siocassay. Preseatsed a: zhe 25t Annual Conferenge on 3isassayv,
Aznalytical and Zavironmen:tal Qualicy, Las Vegas, Nevada, Jctober, 1979.

Lessard, I.7. Dose assassment for 2ongelap and Utirik residencs 1
Prasent. Presentad at the 25th Anaual Meating of the Health Physics Soci
S5eattle, Vashiagcon, July, 1980.

¢, Puroose.

———emE—

The primary surcose of <his srogram is %o measure and avaluate the latarznal
and excarnal dose 2gquivalancs T2 persons Liviag ona thosa islands in Zhe !farshalls
3Toup which wers lmpaczed dv :troposcheric fallout Zrom Uaitad 3tatss aClosdreric

quclear :2sts In the Pacific. Iis objectives are:
Lv dirsez or indiract neasurement of radionuclide Sody burdens,

2. mameasurement of :he external radiation anviromient,

L e TP
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. evaluation of diet and living patterans insofar as they relate to the
{cazion of 2xposura pathways and the deta2raination of dose a2quivalents,

4., assess prospective dose egquivalents for persons returning %o atolls
contaninatad during the weapons testing period, and

5. maiatain coaparison data and personnel aonitoriag and Jdose equivalant
data Zor individuals exposad co Iission and activation products and Zransuranic
nuclides fa the Marshall Islands.

<. Zackzraund.

This progran was iajtiated 1a 1974 at che request of the Acomic Zaerzy

Coznission {IJCS) Za ancicipation of porenzial radiation exposurss o che reacurning
3ikini population.
Q. Aopreacih.

Internal and exta2rnal dose aquivalents will be avaluated using acgcentad and
up~tc—dace heal:th physics practices.

Dietary and living sactern iaformacion will be derived from direc: observa-
tion and iatarview with persons residiag on atolls of incerest. These incarrisws
will Ye standardized and conductzad during whole~body zsounting 3ield czrips.

Analvsis of soll and food chain related plants will sentinue in order :zo

ate racdioactivisy fa Iood zrops wi.h body burzZens. Coconuts, soil, sap Irom
.t trees and ocher diet izems will be collactad frem rasidance or food source

M3nagement Controls,

n

Tiscal concrol will he exerzised in the form of zmontaly aparisoas, over the
task 2w, of actual costs fncurrad agaiast corvaspondiag line itams of the dudget.
Technical rasults shall be =onitared :hrough a periodic rasview, Sv the Contractor
33« fanager, of iccomplishmencs by neasuring actual serformance as somparad =5 ex-
e i orograess. AlL work shall De conductad in conformance wizhk zenarallv
c¢zezzad standards for &) and other investizacive or analvei: procaduras, as ob-
era

-~ -
e

o

.

d 9¥ universities and large izdependent raesearch facilities iacluding
s0kr~aven National Laboratory (3NL). :

Hh—enr—7F
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23 -setail Attach=ments. <Jont.

£. Tachnical ?rograss.

Tachnical ?rcgrass ia ©¥ 1980.

Ia February 1980, a field trip was undercakan o Japtan and Znewetak Islands,
Znewetak Atoll and Ujelang Island, Ujelang Atoll to obtaiz baseline body~burden
iata on the Zaewerzak sopulation prior to the' rapatriazion of Inewetak Atall in
ADTil 13%0. Parsonnel aonitoring was accscmplished zhrough whole-body counting and
colleczion of one litar urine samples Zrom all persons Iive vears of age and older.
A: Ujelang, nonparsicipaats ia the whole=body countizg program were lavitad to
rovide urine samples. Approximately 400 urine samples were collected and are
urrancly »eing spec:zrometvically analwvzed for gam=z=a a22itters and radischeai-
ally analyzed Zfar 3:-90. Addizionallw, sarti:zipants provided physical and
amograpnis: data.

[ (IR

hola=Y0ody countiag was conduczad wizh two independent chair counting systams
tn which a sodium icdide detactor was posizioned in Izoat of a shielded person.
The soiid angla of the detac:zor permitted collaction of photons amiited Zrom the
zrunk of an adult dody. This geometTy allowed safa 2ntry and egrass with com
sarabla seasizivizy ralative to the bed zeomartry used in prior field trips.

viduals on Japtan, Inewetak

Aporoxisately 300 spectira were obtained Zrsm fad
¢ 5=137 and X=40 usin

4 ..
and Ulelang I1slazds. These spect ware analvzad f:t Cs
2alisraction standacds whizh Sest “a::hed the sex, height and weight of the per—
son. Additional analyses were performed to detarmine the fraguency discribution
stacistics for varicus age and sex subgroupings of the Sody burdens. Quality as-
surance was octaiaxed through duplicate whole=bodv counts and repetitive point
source standard counts £ty detesrmiaze the »srecision and azzuracy of the systen.

Suring the July and August 1980 field =rip, whole-bodv ccunts and urine
saaples were colleczed 3t Majuro Atoll and Xili Island Zrom former 3ikiai Aroll ra-
sidenzs zad Ircm a ccmparison population. Approxizataly 200 spectra were obtained
and 100 urine samples cslleczed. FTifzy percent f zhe speczcra wers <raxz persons
Jno wera rasidents aad vhole~body countad on 3ikini Azoll in April 1980, 10 perzent
ware from Zormer 3ikial Atoll regidents not countaed defora and the -emaiﬁﬂng
spectira wer2 Irom a ccmparison group who »ad aever resided on 3ikinl Atoll.

A guali:cy assurance program sfailar to thacg 2 1% Inewecak was usec.
Reviaw >f che niscovriz 3ikini whola-hody :ountiag Za cated neo =23facts 2on
Jody~burden assaesszent jue 13 raconfizuration of :the iag and det2ezor. T
sacustive zeasurznents of a former 3ikiail resident's Sodyvy bdurden allowed computa
0f individual long=-tara hiological removal rate coanstants. This daca aloag wit
the zethodology wers writtan up and issued {n a psrimary scientilic publication.

At Rili Island chere were former 3ikini residents whose Cs~137 body bturden

Tamained unchangad or increased. Reasons Zor :tihis auclide being present Lz th

currant dist were iaves:tizatad., This work showed :that these Surdens were withina

thr2e standarsd deviations of :the =ean turdan 2f the comparison population excast in
o

- o)
= a8
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£. Tachnical ?rograss cont.

achnical Progress in 7Y 1980 conec.

a Zaw czases. 3urdens elevated above this level could be actributad ts recent
ingeszian of 3ikiai Atoll food which had “ean tramnsporzad o X{li Island.

Zuzan 2ilk samples had been obtained from Zour lactazing adult former 3{kial
emalz2s whose C35-137 bSody burden had been defined by whole-body couniiag and
2dioch2aical analvsis of urine. Milk samplas along with Bikini Island coconut
T rap and nuts Were analyzed Sy gamma spectroscopv and atomic absorption to de-
ter=i=2 the prasence of Cs=137 and X-40. Results were used o estimata the Cs-127
s0d cuirZen Zar Marshallese iafants wnese prizary Zood suptly was auzman =2ilk and

IIoIoul trae sroducts.

i3
Y
).

‘i:y ingestion ratas and future Sody Hurdens for Cs5-137 wers estizaced
zion who may rvaturn t£o Zauve Island, 3ikiai Azell. Thails projezzion
armination of activity rtransfar factors calculatad from Rongelap and
s0dy counting daza and fram zesivicr concentracioa analvses of coconut
These f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>