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ADDITIONAL EXPLANATION FOR OPERATING COSTS

Brookhaven Naticnal Laboratory RZ-Operational Safety

Ldaboratory Program

1. Contractor: Contract No.: Task No.:
T _ ———
Associated Universities, Inc. AT(30-1)-16

2. Proiject Title: 189 No.:

Safety Studies and Development of Operational Guidelines

Marshall Islands Radiological Safety Program RZ-1
3. Budget Activity No.: 4, Date Prevared:
RZ-03 May 1974
5. Method of Reportiag: 6. Working Location:
Annual reporc to Division of Operaticnal Brookhaven National Laborator
Safety
7. Perscn in Charze: 8. Proiect Term:

C. B. Meinhold

Principal Investigator: From: To:
N. Greenhouse Project will be initiated in
F. Haughey FY 1973,
A. Hull
9. Man-Years: FY 1974 FY 1975 TV 1976
Sci., Res. Assoc. (Ph.D. or Equiv.) .- 1.0 1.0
Prof. (B.S. cr Equiv.) === 0.5 0.5
Se¢i. & Prof. - Total --a 1.5 1,5
Others --- 1.0 1.0
Guests & Research Collaborators -—— -—- --=
Tocal —-- 2.5 2.3
10. Costs (In Theousands of Dollars): Y 1974 FY 1675 FY 1976
Labor (including benefits) o] 30 66
Mats., Trav., Dev. Subcont., Spec'l Proc. 0 75 37
Reactor, Accel., and/or Computer Usage 0 2 L
Allocated Technical Services 0 3 1
Gen. & Adm. Overhead 0 15 32
Total Research Cost 0 125 137
Equipment Cbligations 0 20 0
l1. Reac:or Concenc: 12. Materials:




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 Natiocnal 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 Operational 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
nperformed in conjunction with the Brookhaven Medical Survey. Envirommental
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 Projects:

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

E) 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(



Safecy Studies and Development cof QOperational Guidelines
Project Title: Marshall Islands Radiological Safery Program R2-03

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 wnen the first detailed
surveys in the islands will be designed and performed.

18. Expected Results in FY 19756:

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

19. Descripticn and Explanation of Maior Materials, Equipment 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. Prooosed 0Oblizations for Related Construction Projects:

None



SCREDULE 189
ADDITIONAL EXPLANATION FOR COPERATING COSTS

3rookhaven National Laboratorw RW-Operaticnal Safetv

~adoratorv Program

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

l., Project Title: 139 No.:

Safety Studies and Development of Operational Guidelines

Marshall Islands Radiological Safety Program .
Z. Bugzet Acctivizv No.: 4, Cate Prevared:

RW=-03~(a) ' Mavy 1976
2. Method of Reverting: 5, Working Locatijion:

Annual Report to Division of

eration fety, month isis
Operational Safety, monthly visits
zo DOS, Scientific Meetingzs and
Journals

Brockhaven National Laboratory

Serson ia Charge: 3., Proiecz Term:

C. B, Meinhold

Continuiag

2rincinal Investigator: From: To:

N. A. Greenhouse

- e R. Naidu
A. P, Rull

Man-Years:

Transition

Direcz Man-Years : FY 1976 Period FY 1977 FYy 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 Yy 1977 Iy 197¢
Research Costs 140 30 140 130
Zquipment Obligations 30 10 15 10
.. Reactcr Concerpt: 2. Materials:

RW-3



Safecy Studies and Development of Operational Guidelines
droiect Title: Marshall Islands Radiclogical Safetv Program RW=03=-(a)

13, Publications:

Greennouse, N, A. and McCraw, T. F, Marsnall Islands Radiclogical

Tollowup. Proc. Ninch Midvear Tcoical Svmposium. COoerational Health 2hvsics.
Tenver. Tebrua=- .G7&, P, L. Carson, Zd., pp. 7<«z~7, neal:il Phvsics Sociery,
Central Rocky Mountain Chapter, Boulder, Colorado, 1976.

14, Scove:

A comprehensive and centinuing radioclogical safety program is required
for the Bikini and Enewetak people who cesire to reinhabit their aome atolls,
The program includes analyses of extermal radiation levels, soil and ground
water contamination levels, and radicactivity in terrestrial and marine bioza
which comprise the human food chain., From these data, both extermnal and in-
ternal doses and dose commitments will be made. In addition, projectioms of
future radiological conditions will be postulated in order to provide appro-
priate guidance on projected land use and living patterns. Earlier dose as-
sessments will be revised and updated, and dosimecry models will be refined to
reilect actual trends as determined ZIrom the monitoring program.

Project personnel will provide a resource of expertise for establishment
cr independent review of radiation protection programs associated with cleanup
and rehabilitation efforts ia 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 Radiclogical 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 alterrnace vear basis.

13. Relationship =0 Qther Prgieccs:

a) Survevs will be made in cleose conjunction with the BXL Medical Survey
Team. Assistance will be given to their effort. The annual survey would be
conducted during their visits to the Islands. ©Db) Continued collaboration 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.,

16, Technical Prcgress in FY 1976 and Transition Period:

4 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 comstruction at Bikini. This survev re-
vealed unacceptable radiation levels at most of the proposed sites, suggested
alternate sites, and laid the groundwork for a larger multiagency survey in

{See Conzinuation Sheec) RW=S
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Safety Studies and Development of Operationai Guide

Title: Marsnall Islands Radiclogical Safety Program

lines

RW=-03-~{a)

June=-July 1973 in which BNL participated, Datz Irom both tRhese surveys
refine dose and dose commitment precdicci

currently being usecd to
zurning 3ikini residents.

BNL ccllaborated wizh the Universicy of Washington LRE in
radiological background sctudy ina Mic*onesia, November-December
Zrom this study will be used as a reference base against which
data Iz the northern Marshall Islands can be compared,

Toiect :
16, Technical Proeress in =V 1976 and Transition Dericd: (Cont'é.)

IoT

a regional

Cata

radiological

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 nexrt areas scheduled for agricul-

tural developmen: in che Bikini atoll mascer plan.

17. EZxpected Xesults in FTY 1977:

Ground survev support will be previded for a plannec interagency aerial
radiological surveyv ¢ all previocusly unsurveyed atolls in the northern
Marshall Islands which may have received local Zallouz from the U.S.

oheric nuclear cests.

Inewetak will be wisirzed

©
& routine environmental monitor rogram Zor that acell,

atoos-

vy the psrogram princinals in order t¢ escablish
i )

Con:;nuec technical suppor:z will be provided by BNL for the ERDA-funded
Paciiic Basina racdiological program cof the University of Washington LRE.

13. EIxpeczec Resu.Ts in TY 1978:

Conzinuacion of programs described in TY 1977.

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

Lcems:

-

Capital Zouizment Fiscal Year 1977:

Additional =emory and an x-y plotter (§9,000) for the Ge(L

i) spect

rometer
system is needed to improve sample analyses and data processzng 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 soill samples for heavy elements.

Capital Zguioment Fiscal Vear 1978:

In FY 1973 a standard compatible magnetic tape unitc (57,230
nezded fcr data storage, which will enable the scientific staf

(See Continuaticn Sheecs)



Safety Studies and Development of Operational Guidelines
zle: Marshall Islands Radiclogical Safety Program W-03-(a

19, DNascrincion and Zxolanation of Majeor Mazarizls, Zguiisment ancd Subecontracs
Items: {(Zonz'd.)

Canizal Zquioment Fiscal Year 1978: (lont'd.)

-

data from present analyzer equipmen:z to cthe Central Sciencific Comput-

20, ?2recocsed Obligactions Zcr Ralated Construction Proieccs:

None

Rk-5



ADDITIONAL ZXPLANATION FTOR CPERATING COSTS

Brookhaven Naticnal Laboratorv

RK-Znvironmental Research and Developme:

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

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

[ ]

. Project Title:

Surveillance of Facilities and Si

Marshall Islands Radiological Safety Precgram

tes

189 No.:

3. Budget Activity No.: 4. Date Prepared:
RK-01-05-02-3 May 1977
(600003)

5. Method of Reporzing: 6. Working Locaction:

Annual Report to Division of COperational

Safety, Standards and Cempliance (5SC),
Monthly Visiecs 2o SSC, Sciencific Meetings

and Journals

Brookhaven National Laboratery

7. Person in Charze: 8. 2roject Term:
C. 3. Meinhold Continuing
Principal Investizator: From: To:
N. A. Greennhouse (6564-4250)
9. Man-Years: Pres. Bud. Rev. Regq
FY 1977 FY 1978 FY 1878 ¥ 1879
Sci.,Res.Assoc.(Ph.D or Zquiv.) .0 2.0 2.0 1.2
Prof. (3.S. or Equiv.) .5 1.0 1.9 1.0
Sci. & Prof. - Total .5 3.0 3.0 2.0
Others .0 1.5 1.5 1.5
Guests & Research Collaborators “-- - --- ---
Total .3 4.3 4.5 3.3
:0. Costs (In Thousands of Dollars): Pres. Bud. Rev. Re
FY 1977 TY 1978 Y 1978 ¥ 1979
Labor (including benefits) 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 LY 60
Total Research Cost 50 150 192 211
Equipment Obligations 10 10 10 s
1. Reaczor Concept: L. Materia.ls

AK-1/z



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

13, DPublications:

Greennouse, N. A., Levine, G. S., Kraner, i, W. and Naidu, J. R. A thin
intrinsic germanium detector array for direct counting of soil samples. Pre-
sented &t the 2lst Annual Meeting of Health Physics Society, San Fraacisce,
California, June 1976.

14, Scove:

(a) 200 Word Summary: CEavironmental and personnel momitoring programs
for the Marshallese people living at Bikini, Rongelap and Utirik Atclls nust
continue indefinicely in corder to assess dose contributions to these people
from the residual radioactivity originally produced by U.S. nuclear weapons
tests in the Pacific. Detailled assessments of the contributions of external
gamma radiation have been made over the past two years, but the identification
of internal exposure pathways and determination of their radiological signifi-
cance are subject to many variables which will require environmental and diet
monitoring and bioassay programs for many years. The focal points oI the next
vear's efforts will be guantification of the average annual diet and its radio-
nuclide content of each atoll; determination of the significance of the inhala-
tion pathway for plutonium and other radionuclides resuspended Irom local soils
and establishment of urine excretion rates for plutonium, strontium 30 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 <o
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 Prodects:

a, TField 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 Universicty of Washington, Laboratory
for Radiation Ecology is anticipated in SSC-sponsored environmental programs
in the Pacific Basin.

16. Technical Progress in FY 1977:

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

(
RH-114

(See Continuation Sheet)



Surveillance of FTacilities and Sites
roject Title: Marshall Islands Radiological Safetv Program AK-01-05-02-"
16. Techanical Progress ia F¥ 1877: (Cont'd)

'y

representative of contaminated and uncontaminated locations in the region as
part of a plutonium excretion study. Definitive measurements of extermal ex-
posure rates were made at Utirik and Rongelap, and the incremental exposure
rates from 3ravo fallout were determined for the village islands and several
others at *these atolls.

Analyses of envircmmental samples ccllected from past surveys. are nearly
completed, and reports of the results are in progress.

ulzs in TY 1878:

—
-~
.
™
0
U
m
(2]
Al
(1]
n

.8

n

Installartions of air sampling stations will be completed at Kwajalein,
3ixiai, Rengelapsand Utirik; and initial results of air monitoring and inten-
sizfi

Group survev suppor:t will be provided for a plamned interagency sponsored
aerial radiolcgical survey of all previously unsurveyed atolls in the northern

Marsnall Islands wnich may have received local fallout from U.S. atmospheric
nuclear tests.

18, Zxmezzed Tasulzs ifan TV 1976:

Centinuaczicn ¢ programs described for FY 1977 and 1978.

. Descrintion zncé Exolanation of Major Materials, Ecuiopment and Subcontract
l~ems:

=

Capical Scuioment, TV 1978:

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

“

Maior Subcontract 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 FY 197¢
because of the lengthy set up and processing times for amounts of radiocactivis:
which are below conventional limits of detection. Anticipated cost is $10,000,

Capital Equipment, Y 1979:

Peripheral electrcnics 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 subcontracted
to a commercial laboratory. '

{(See Continuation Sheet)

AK-1/5




[P S

Surveillance of Tacilizies and Sites

RX-~01-05-07

Project Title: Marshall Islands Radiological Safetv Program
20, Provmosed Oblizations Zor Related Constructicn Projects:
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INERGY - QFERATING ZN2IU3EIS AD JAFITAL aAlgUIEITILM :
SCHEDUL:Z 139
ADDITIONAL EXPLANATICN TOR CPETRATING OBLIGATICVS
3rooknhaven National Laboratorv GX=Mulzi-Rascuraa
TaD0ratory Mission Rescurce
1. Contractor: Contrac: No.: Task o.:
Associated Tniversities, Iac. ZY-76-C-02-0016
2. 2roject Titcla: 139 No.:
Surveillance of Tacilitiaes and Si:zas
Marshall Islands Radioclogical Safacy Progran
3. Budget Activity YNo.: 4., Date Prerarad:
v, - s
GK-01-01-52-3-(a) March 1978
(600003)
5. Method of Renmortinz: 6. workiag Location:
Annual Regort o Division of Safecy 3rookhaven National Latoratsry
Standards aad Complianca (33C)
Monthly Visizs o SSC
Scieatific Journals and Meetings’
7. Person ia Charzae: 3. Proiact Tar=:
M, - 1 . .
C. 3. Meinholsd Cont:.nulug
Priacizal Investizator: From: To:
N. A. Greenhouse (664-=4250)
9. Zerscn-r2ars: Pres.3ud. lev. Req.
FY 1978 Y 197¢ Y 1979 7 138¢C
Diract Person-Years
neiiic & Professicnal 2.0 3.0 3.9 3.0
Others 2.3 2.0 4.0 4.0
Guests ¥ Research Collaborators -——— --- --- ---
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 198¢(
Research (Costs 150 211 400 420
Total Research Cblizatiosns 198 © 213 369 427
Equipment Obligatisms 1 20 20 50
11. Reactor Ccncent: 12, Materials:




Surweillance of Tacilicies and Sirtes
Jraiass Tirla: Marsnall Islands Radiolagical Saferv 2rogram 3X-21-01-32-0

Greenhouse, V. A. and Milcenberger, R, 2. Radiological analyses of
Marshall Zslands envircumenzal samplas Zrom 1974 througn 1976, 3NL Reperes

(in press).

Greenhouse, N, A. and Miltenberger, R. P. External radiatica survey
and dose predictions for Rongelap, Utirik, Rongerik, Ailuk, and Wotje aAtolls.
3NL Report (ia press). '

fa) 200 Word Summarw: A comprenensive radiological safety pregraxz will
e maintained Zor zhe ianapitants of acolls in the Rorthern Marshall Islands
ccncamizated as a resulz of zhe U.S. Pacific Testing programs. The following
tams and services will be provided:

: Invironmental and personnel =monitoring to provide data for
3W. dose assessments and detarmination of radiological zrends.
2. Individual and populac dosizetry based on actual neasure-
=enis., These catz will be used z0 modify dose commitment pre-
dizzive medels so that they accurately reflect future :rends.

3. 3Suggestions based on Iield experience to mitigate doses
via the more critical pacaways.

4, A flexible resource of radiological expertise to independently
review radiation protacction programs associatad with renabili-
tation eZZorcs in the norzthern Marshalls, and Zor related aeal:h
Poysics iLacerascs of CES in the Pacific 3asin,

Program activities Icr the coming fiscal vear will empnasize the Zollow-
ing:

l. In wivo counting of 3ikini and Znewetak residents, These

afforts will define 2aseline body burdens of gamma-emitsiz

auclides for new residents at beth atolls, and will periad-

ically assess changes Iin body bdurdens over tize which 2izat

result Zrom various exposure patiways.

. Urine bicassay to define radionuclide excretion patzerms
roem individuals, and to estimate s Sr and transuranic
nuclide burdens.

]

&x-114 (

(See Continuation Sheet)



Surveillance of Ficilities and Sizes
Sroiect Tizle: Marshall Isiands Radiclogical Saferzv 2veogram X-91-71-32-3-

‘%, Scone: (centinued)

3. Definmizion ¢ the annual centributions o dose via :the
inhalation pacthway at 3ikiai, Rongelap, and Ttirik. Special
emphasis will be placed on continuous air sampling for wind-
nediated resuspension oI radionuclides in local soils; and
on special measursaments -0 cefine aercsol contributicas re-
sulcing from human aczivizy.

4, Development of radiological dose predictive models which
iavolve bSoth human and =2nvirsamencal nonitcriang daca,

(5) Supolement 22 200 Werd Summarv: The IY 1979 budget request contains
a significanc increase over ne 77 1978 allocation., This increase reflects a

realistic assessment OJf cperazing :osts imposed tv the i3 vivo counting, bio-

assav, ané air monitoring accivizias bdegun in T7 1978, {adi:ionally, field

trip activities and analy=zical laZoratory services have substantially exceeded

original sstimatas ZIor the 2asi: rzdisclogical safety program, and these costs

are expec:zed 2o continuve., Tizallw, therz are a aumber of peripheral osrograms
£ mutual iaterast =5 3WL and TES -which will te cost-effeczive if included

wish the hasic eifforts, manpswer :a3 Sudgec cermitting., These include in
order I imporszaace:

1. Deiinizicn ¢ l:zca
and :zenctinuous zonizcrizg o
ter= Irends wiich aighct impacst o

< § 3C all actolls oI iaterest,
iiz2cs Ior seasonal changes and long-
n alistic dose pradic=iocms.

2. Incorporation oI public informacticn and education programs
into the zotal 3NL effort to =iniaize zhe adverse nssychological
and sociological impacts c¢f iccal radiol ogzual conditions and
of our eiiZcris o underscand them.

3. Retrospec:tive assessment oI the radiolegical piccure ia the
northera Marsnalls prior 20 the estcablisnment o5f che 3NL »ro-
zram ia TY 197%,

Concinued collaboration with UW/LRE on OJES radiological

/q.
programs.

“WJ

Relacicnznin =2 Jcher 2roiagss:

y-a
w
.

This program will be leogistically ccupled wherever possible to the 3NL
Medical Program in the Marshall Islands. Tachnical collaboration will con-
tinue on macters of zutual interest. The radiclogical safety program will also
bear directly on a retrospectzive rzassessment of thyrcid and whole body doses
zo the BRAVO fallout victims at Rongelap and Utirik, a new program Zor which
funding is expected in TY 1978, The program will also interact cooperatively

ich related efZorts at the University of Washington (LXE) and at Lawrence
Livermore Laboratory.

&x-/11

(See Ceontinuacion Sheerz)



Surveillance of Tacilicties and Sites
Swoitaps Tis=la: Marsnall Islands Ragislogical 3afety Preogram  K-21-21-32
13, Technicsl Pragress ia TY 1973

Several reporzs are in press or ia progress Ior pudblicationm in FY 197
These reports will summarize all 3NL radiclogical program activities o dat
and identify the zechnical issues to be addressed in FY 1979 and 1°
field crips were made in October 1977 to initiace the 3NL air zonictoring pro-
grams at Bikini, Rongelap, and Utirik; and <o astablish che iz 1o 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 at these
atolls,

Personnel and analytcical laboratory resources

e

provide technical program support for the ""13 Azoll
during IY*1978.

At least Two additicnal field crims
environmental surveillance programs ac Ut

1378 =0 ccatinu

uti ’ iai, and ::xe
study of trends in -7/Cs becdy burdens at 3ikini, Field frip scheculiag cen-
tinues to be hamperad, however, Dy uncerzainties over logisiics suIzoTi,

17. Zxoectaec Resulzs o T7 1973

At least :zhree field trips will be made zo Bikini, Rongeliac, nd Toirtd
atolls to conduct rToutine envircnmental survaillance and personael =caitorias
activities, I2 addition, two or more field Zrips will Ze . zade Iz Zaewetak =0
continue baseline in vivo counting and bicassay accivities bdegun in FY¥ 1978,
and to imitiate a new environmencal surveillance programn comsistent Witk ke

return of control of the atoll to the Marshallese.

Average baseline radionuclida body burdens will be established for
tvpical residents ¢ uncontaminated atolls. Additional contributions =5 tocdv
burdens Irom envirsnmental pataways on contaminaced atolls will te determined
for individuals and populaticms at 3ikini, Rongelap, and Ttirik. Zefinitisn
of tRhe inhalatiom pataway at cle aforemencicned atolls will ce ccmolezad, and
a working predictive model will be developed which incorporaces environmental
and sathway analyses with actual fhuman uptake experience,

18. Ixpeczad Wsulzs in TV 1380:

Continuation of programs described in FY 1979.

Eu-11 {
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Surveillaace oI Fazilities and Si:tas
Project Title: Marsaall Islaacs Radislogizal Zafemy Przgram ZX-)l-01-32-3-02)
13, Dascriztien and Ixolanatizsn 22 Ha‘zr Matserials, Izuizment zné IunconnrTacs
Iztams:

Canical Zquibment - FY 1980:

Two phantcms ($10,000) are required =0 provide adequata calisrations Zor
the Marshall Islands In Vivo Couatiag program. A computer-basad pulse heighc
at

analyzer ($40,000) is needed to maintain =he division counting laborazory
state~of-the-ars, and to provide independent analytical facilizies for
ultra~-low-level sample counciag.

20. 2Prooosed Oblizations for Relarad Conscrucszicn ?roiacts:

o

None. :

SK-111
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SCHEDULZ 139

. ADDITICONAL EXPLANATION TOR QPIXATING OBLIGATIONS .
2rookhaven National Laboratorw S=Mulzi-Ragaurasa
. raporatorv Mission Resourczs
; l. Contraccor: Contract No.: Task No.:
Associated Universities, Imec. £Y-76-C-02-0016
2. Project Title: 139 YNo.:

Surveillance of Facilizies and Sites
Dose Reassessment Zor Populations on Rongelap and Ttisilk
Following Exposure to Fallout

3. Budget Activicy No.: 4, Dats Pravared:

GK-01-01-32-3-(b) March 1978
(60015Q0)
5. Method of Reporting: 6. Wworkiag lLocation:

Annual Report co Division of
3iomedical & Zavironmental Research
Scientific Meetings and ournals

Brookhaven Macional Laboratory

7. Person ia Charze: 8. Proiect Term: .

C. 3. Meinnold

Principal Tovestigator: From: To:
J. R. Yaidu (664-4210) Froject ©o De Initratec and
N. A. Greenhouse (864-4250) terainated in FY 19
9. 2arsomn=Yaars: Pras.3ud. Rev.Ragqg.
FY 1978 £Y 1979 ¥ 1979 ¥ 1330
Jirect Person-Years
Scientific & Professional ~-- .- 0.3 -—--
Others --- --- -—-- ---
Guests & Researzh Collaboracors --- - --- ---
Total --- --- 9.5 -—--
10. Costs (Ian Thousands of Dollars): Pres.3ud. Rev.3eq.
IY 1978 FY 1979 £Y 1979 TV 1930
Research Costs 0 0 23 o)
Total Research Obligatioms 0 7 Q 25 0
Equipment Obligatioas Y 0 0 0
1l. 3Reactar Concent: 12. Macerials: (

- e e —— e ————— e - - e———— —
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Surseillance >f Tacilizies and 3ites

Dose eassessment IZor Populacions so Ronmgeiap and Tiirik
Sraiaes —igle: Following Zxposure o Fallout GX-90Ll-01-32-3-
13, Puplicstions:
Nene
14 Scope:

(a) 200 Word Summars: Iacidences of thyroid nodules, benign and malig-
nant, in the exposed populacions of Utirik and Rongelap have indicated critical
differences in correspondence between nodule incidence and thyroid dose for
the two populations. The estimatad extermal dose received Irom the time ZIzll-
out began to the time of evacuation shows that tRe Rongelap populaticn 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 tizme
larger, whereas the incidence of thyroid nodules in the two popula:xons wers
not signficancly different, '

A preliminary study nas indicaced that the critical area ci investigation
that could shed light is the period during fallout and evacuation Zor bota the
islands. In addition, the Zacct that the Utirik populaticn returned within 120
days follewing evacuacicn, whereas the Rongelap peopulation recurned ocaly altar
zhree vears, reguires that we look closely at the Utirik populaction in terms of
a longer exposure period, both intermal 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 persomnel iavclved at thac time, identifying the areas of uncerzaiaty,
and usiag appropriate ccmputer programs t9 analyze cthe data. The end result
will enable us to look for correlacions between the incidence of :ayroid
nodules and the reassessed dose estimates,

13. Relationsain 2o 2ther >2-sjecres:

(a) This study will help establish dose estimates Zrom che zime of the
incident to the preseant, and will ccmplementc the aerial survev, Z2r external
radiation neasurements, ovar cthese islands, wnich is scheduled socn. Togetier
they should present a reliable picture of doses received by :the sopulactions
and also enavle dose z2stizatas to be projected inco the future.

(b) This study will be in close conjunction with the 3¥L Radiological
Satfety 2rogram in the Marshall Islands and with relatad programs o che 3NL
Medical Department. Ccntinued collaboration with the Tniversity of asn ngean,
Laboratory of Radiation Zzology, in the area of envirommental radioactivity
will be maintained.

16, Tecnnical 2rogress in TV 197%:

Preliminary literature search and consultations with Dr. C. A. Sondhaus,
University of California, have been completed. This nas reasulcted in defining
areas of uncertainty in infcrmacion and establishing the procedural steps thac
should be carried out towards elucidating this problem. 2rogress is bDeing made

(See Continuation Sheet) ‘ Sx=-12]
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Surveillance = Tacilitiz

Jose eassessment Ior 2ovulations oa Ronzgelap and Urirzik
dvsjact Tizile: <followiag Zxposure 2 Tallout GX-01-0L-32-1
la, T2canica Srogress in ott .3-3: {(conctiaueq;

in the analvsis of hiscorical samples (dated March 1, 1954 <rom Rongelap and
Ltirik Islands)., However, delay in Iunding Zor T¢ 1978 aas caused zhe 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.

1l7. Expeczed Resul=s ia ¥ 1378:

The literature search, consultations and the analysis of data will be
completed, and will lead co comprehensive discussions and f£inal dose assess=-
ments for both the islands. These results will be used to test the hvoothesis
that radiacion effects can be translated into meaningful dose estcimatas. The
prognosis of the FY 1378 study should also permiz validation of the models
used in arriving at the dose estimates in terms of present day exposures.

18. Expected Resulzs in TY 1980:

Program completed.,

. Descriortion 23nd Ixmlanation of Maior Materials. ZTecuinzment and Sutcontract
~%ems:

-
D

Jone.

. 20. ZProvosed Obligations for Relatad Comstruction Pwoiacts:

Yone.
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DEPARTMENT OF INERGY :
ZNERGY - QPEIRAIING EXPEINSES AND CAPITAL ACCUISITION

SCHEDULE 189
ADDITIONAL ZXPLANATICN TOR OPERATING OBLIGATIONS

3rookhaven National Laboratorv SX-My zi-ascurce
raboractorv Missicn Rasourca
. Contracrtor: Contrac:t YNo.: Tass lo.:
Associared Universities, Inec. EY~76-C-02-001%
2. Project Title: 189 ¥o.:

Surveillance of Facilities and Sites--SUMMARY

3. Budzet Activicy No.: 4, Date Preparad:
GK=-01-01-32-3 ‘ March 1978
5. Merhod of leporting: 6. Working Location:
See sub-activities Breokhaven Nacional Laboratory
7. Person in Charze: 8. Proiact Tara:
See sub-activicies Ccaciauing
Princisal Investizator: Trom: -
See sub-activities
9. Person-Tears: 2res.3ud. Rev.leq.
‘ FY 1978 FY 1979 Y 1979 FY 1980
Sci.,Res.Asscc. (Ph.D. or Zquiv.) 1.0 1.0 1.5 1.9
Prof. (3.3. or Equiv.) 1.0 2N 2.0 2.1
Sc¢i. & Prof. - Tortal 2.0 3.0 3.5 3.9
Others 2.3 2.0 4.0 4.0
Guests & Research Collaborators ~—= = - -
Total 4.3 5.0 7.5 7.9
10. Costs (Ia Thousands of Dollars): Pres.3ud. Rev. Rec.
TY 1978 ¥ 1579 Y 1379 FY 1980
Labor (includiag benefirts) 36 116 164 171
Macs., Trav., Cev.
Subecat., Spec'l Proc. 6 32 135 125
Reactor, Accel., and/or
Computer Usage 0 0 4 0
Allccatead Tachnical Services 1 5 3 3
Gen. § Adm. Overhead _ 47 58 117 113
Total Research Cost : 1590 211 425 420
Total Research Cbligations 198 218 394 427
tquipment Obligations : 1l 20 20 30
+l. Reac:zor Concent: 12. Materials:
{M-113




GK=Jl=-Jl-32-~

Project Title:  Surveillamce of Facilizies and Sizas
SUMMARY
Sub=activicy Ticzle
GK-01-0l-32-3-(a) Marshall Islands Radiological
Safecy Zrograx
GX-J1-01-532-3-(b) 2ose Reassessment Ior Populatcions
cn Rengelap and Ucirik Following
Ixposure o Fallcut

(See Continuation Sheet)



DEPARTMENT OF ENERGY :
ENERCGY = OPERATING EZXPENSES AND CAPITAL ACQUISITION

SCHEDULE 189
ADDITIONAL EXPLANATION FOR OPERATING OBLIGATIONS

Brookhaven National Laboratory
Taboratorvy

GK-Mulri-Resocurce

Droeram

1. Contraceor:

Contract

Yo.: Task No.:

Associated Universities, Inc.

EY-76-C-02-0016

2. Project Titla:
External Radiation Measurements and
"Ground Truth" for MNorthern Marshall
Islands Regional Radioclogical Survey

189 Neo.:

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.0O.E.S.

Brookhaven National Laboratory

~4

. Person in Chargze:
C. B. Meinhold

Principal Investigator:

. Proiect Term:

From: To:
N. A. Greennhouse (664-4250) . 8/73 12/31/78
9. Person-Years: Pres.3ud. Rev. Req.
FY 1978 FY 1979 Y 1979 F¥ 1980
Sci.,Res.aAssoc. (Ph.D. or Equiv.) -— - -== -
Prof. (B.S. or Equiv.) 0.3 -—- 0.5 -——
Sci. & Prof. - Total Q.2 -— ) ——
Qthers —— — —_—— ——
Guests & Research Collaborators — — — ——
Total 0.3 R 0.3 -—
10. Costs (In Thousands of Dollars): Pres.3ud. Rev. Req.
TY 1978 TY 1979 FY 19879 Y 1980
Labor (including benefits) 12 b) Rl J
Mats., Trav., Dev. :
Subcont., Spec'l Proc. 7 0 12 4]
Reactor, Accel., and/or
Computer Usage 0 0 0 0
Allocated Technical Services 0 0 e 0
Gen. & Adm. Overhead ) 0] 11 0
Total Research Cost 23 o] ~J U
Total Research Obligations 33 0 45 0
Equipment Obligaticns 0 0 Q >
~1. Reaccor Concept: 12, Materials:



\

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

2
13. Publicacions:

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

.

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

14, Scove:
———

(a) 200 Word Summarv: A comprehensive extarnal radiatien survey preogram
will be conducted on each of the approximately 13 atolls or islands ia the
Northern Marshall Islands which could have resceived tropospheric fallout from
U.S. nuclear weapons tests in the Pacific. The surveys will provide "ground
truth" data on ambient external gamma radiation levels on-island. This data
will be used as the basis for calibration and normalization of aerial radio-
logical mounitoriag by Z.G.&G. Corporation. The program will include detailed
extarnal radiation measurements with pressurization chamber and scintillation
survey instruments, and in situ gamma spectrometry on all islands of interesct.
Surface soil samples will be collected and analyzed for significant gamma
eamitzers in order 2o make decay corractions for long-term dose predictioms via
the extarnal radiation exposure pathway.

BNL fi=l1d trip staff and analytical lab facilizies will e available Zor
other environmental sample collections and analyses as needed by the overall
scientific program.

15. Relarionships %o Cther Proieccs:

This program is directly related to our cortinuing eavircnmental and per-
sonnel zmonitoring efforzs under the 3NL Marshall Islands Radiologizal Safety
?rogram. It will also interact cooperatively with related efforzs at the
University of Washington (LRE) and Lawrence Livermore Laboratory.

18, Technical Progress in v 1678:

Personnel and analytical laboratory resources will be mobilized in support
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.

~1

. Zxvected Rwsulzs in Y 1979;:

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

(See Continuacion Sheec)
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Sxrarnal Radiation Measurements and
"Ground Trach' for Norchera Marshall

Project Tizle: Islands Regiomal Radiological Survev ~ AT _AT 3723
17. CExpected Results in FY 1979: (Continued)

reporz of BNL activities in

sion in the overall project report.

support of this effort will be written for inclu=-

13.

Expected Results in FY 1980:

Project will be completed in FY 1979.

i9.

Description and EIxplanacion of Major Materials, Zguircment and Subcontrace

Items:

Capital Equipment, TY 1979:

None required.

Capital Ecuipment, ¥ 1980:

None reguired.

20.

Proposed Qblizations Zor Relared Comstruccion Proie

~
-

ts

None.

.
.



oy DEPARTMENT QOF ENERGY

NERGY = OPERATING EXPEINSES AND CAPITAL ACQUISITION
SCHEDULE 189

(Y

S ADDITIONAL EXPLANATION FOR OPERATING OBLIGATIONS
_.ookhaven National Laboratory X-Multi Resource
Laboratory Mission Resource

1. Contractor: Contract No.: Task No.:
Associated Universities, Inc. E?-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 Prepared:
GR-01-01-52-3 July 1978
5. Method of Reporting: ‘ 6. Working Location:
Written report to D.O.E.S. Brookhaven National lLaboratory and

Marsnall Islands

Person ia Charge: 8. Proiect Term:

1, %
C.B3. Meinhold Continuing
Principal Investigator:

From: g§/01/78 To: 9/20/78
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 === —= B -

Total — —— — -——

10. Costs (In Thousands of Dollars): Pres.Bud. Rev.3ud.
FY 1978 TY 1979 FY 1979 rY 1930
Labor (including 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 0

Gen. & Adm. Overhead 0] 0 0 o]

Total Research Cost 20 0 0] 0

Total Research Obligations 20 0 0 0

Equipment Cbligations 0 0 o} 0

.l. Reactor Concenc: 12. Matrerials:
8Lerials:




Special In-vivo Counting and Bioassay Program for the 3ikini
People. Supplement t> the 3NL Marshall Islands Radiological
Project Title: sjfeev 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 Bikinianms 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 freom 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 determination

(

(See Continuation Sheet)



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

People. Supplement to the 3NL Marshall Islands Radiological
2?roject Title: Saferv Program. GR-01-J1-52-3
16. Technical Progress in 1978: (Cont'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. Exvecred Resulgs in FY 1980:

N/A

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

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

Capital Tquicment, FY 1978:

N/A

20. Provosed Obligations for Relatad Construction Proiects:

Jone.
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“&‘0“'3‘-"3‘8'4 imm od ry) {mm dd yy) Associazad Tniversizies, Inz. 3NL
(50C003) 10/91/73 Joen i
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acclls, and 2o betsar undars:and excracion <ineciss among che Marshallese.
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TasSK TITLZ { BUDGET AND REPCRTIING CODE gDA E PREPARED
Marshall Islands Radiological 5 ; ) g
- Safety Program | GK=01-01-08-4 | 04/02/79
' | (600003) , !
CONTRACTOR NAME i CODE [ IN¥ NOMBER [ TASK XO. | REV. XO.
Inc. | BNL | ! 0

Associated Universities.
17. Task Description (Cont.)

3. Replicate determinacions of ultra-low level Pu and Am urinary

excration rates among Norcthern Marshalls inhabitants and among

Marshallese control groups wno reside outside the fallout areas.
- . 137 S0.

4, GEZstablishment of Cs and Sr excrerion races among Mar-

shallsese control groups.

193, Facilitv Requiresments.

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

15b. ZJublications.

Tiscal Vear 12572

Greenhouse, ¥. A., Miltenberger, R. P., and Cua, F. T. External Radiationm
Survey and Dcse Predictions for Rongelap, Utirik, Rongerik, Ailuk and Wotje
tclls. 3NL 50797, Cecember 1977.

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

Cecember 1377.

Fiscal Year 1979 = lst Quarter

Miltrenberger, R. P., Greemhouse, ¥. S., and Cua, F. T. Whole Bedy
Counting Results for Inhabitants of the Northern Marshall Islands: 1974-1978.
Zealth Physics Journal (subaitted).

Milcenberger, R. P., Greenhouse, N. A., Cua, F. T., and Lessardi E. T.
Dietary Xadiocactivity Intake from 3icassay Data: A Model Applied to 37Cs
Intake Sy 3ikini Island Residents. Health Physics Journal (submitted).

Greenhouse, N. A. Follow-up Radiological Surveillance, Marshall Islands.
Pregsentad at the 1978 innual Meeting of the Health Yhvsics Society,
Miqnearcolis, Minnesota, June 1978.

GK-%¢
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Marshall Islands Radiological Safaty | GR=01-31-08-4 . 04702/7¢
Sroeram | (5C0C03) |
SINTRACTOR NAME j COCE ¢ 3I% NUM3ER {TaSK NO. - RIV. NC.
| '

-
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Associated "niversizias.

19¢. Purpose.

is program is cperated ta provide contiauously updated data cn iomizing
radiation doses and dose ccmmitrmenzs reczived 5y the residents of islands in
zhe Vorther:n Marshalls which have Seen ccntaiminated by U.S. atmospheric
auclear tests. These dacta will Se used o develop predictive dose modelling,
and to provide a basis for remedial acticns when aacessary.

19d. 3acxkzrcund.

This work was begun in 1374 to provide radiaction safety related informa-
-ion to the A.Z.C. concarningz tz2e residenzs of 3ikini, Rongelap, and Utirik
Atolls, and the impending return 3£ the Inewetax people.

_3e. Apoproach.

Field trips to the Marsnall Islands will Se conducted two to three tixes
vear =9 do Ia vivo csunting zaxnd uri15 colleccicns Zor radicassay and for
vironmental sampliling. Sazpl in vivo counting 2aca will be analyzed
imarily ac 3NL. Resul:ss W=l ed izmcs 2 ccoxzpurerized data base
manipulation, m:wdelling stu =crasion into ra2perss for
ublicacion.

"

Ot o

Jothu e "
4 ]

.8f. Tecanical Prazrass.

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

The Spring 1977 whola ?

dy counting tris to 3ikizni demcnstrataed dramatic
and unexpectad increases in !

Cs Sody “urdeas among the residents. These
Zindings led to a Departx:eat the Interior dec;aion to move the Bikini people

£Z their home atoll. The decline ia 137Cs and Sr bady burdens among the
3ikinlans will be monitored Zuring FY1979. A detailed dier and living pattarm
study of residents of the YNorthern Marshalls is axpeczed :o izprove underscand-
ing of intermal and external radiation exposure pathwavs. This study and
astimates of radionuclide excreticn races derived frcm Zollow-up perscnnel
zonitoring on the Bikinians are expectad zo improve predictive modelling and
reduce the probability of unexpected cccurrences such as that at 3ikini lasc
vear.

g
3
of

Zophasis on persomnel -onitoring is expeczad to continue througn FY1980
and TY158l. Development at ultra-low level analytical capabilities Zor =zrans-
uranic radionuclides and the establishmenc 2f corroborative dlocassay prograns
12 cooperation with other laboratories are axrected to clarify and gquancicace
low level plutonium and americium bdodvy burdens among the 3ikinians and onge-
apese., Similar determinations among a Marshallese control population are
expectzed to demonstrate diffarances, if anv, Hetween the residents of contam-
inated atolls and regional background.

& K39
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19€. Technical Progress (cont.)

Systematic personnel and environmental nonitoring programs are expected
to be initiated at Enewetak in Y 1980 and to be well established by FY 1981.

19g. Furure Accomplishmencs.

These studies are expeczed to provide a better understanding of the
radiological impac: on man resulting from habitation ia an environment concami-
nated with man-made radicactive =zaterials. 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 o Other 2Proiects.

This program will function in cooperation with the BNL Medical Research
Program in the Marshall Islands and will occasiorally share the same logistical
support resgurces for field trips. It will also function cooperatively with
various Pacific research programs at -he Lawrence Livermore Laboratery; and
especially with programs to develop predictive dose escimates for preseat and
future residents on contaminated islands. The 3NL program will provide retro-
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 3NL's Envirommental
Impact Statament (ERDA 1540).

193. Exolanaticn of Milestones.

None

19k. CQther.

None

& K-F0
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19a., Facilicv Requiraments

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

19b. Publicacions.

None

19¢c. 2Purpose.

Tc look for correlations betwzen the incidence of thyroid nodules in the
inhabitants of Rongelap and Utirik Islands (Marshall Islands) and the .
reassessed 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 astimates zo the Zinhabizants of Rengelap and Utirik. The re-
sults should provide information towaris elucidating the whole question of low=
level erffeccs c¢f radiacion.

194. 3ackzround.

Incidence of thvrcid nodules, benign and malignant, in the exposed popu-
lations of Utirik and Rongelap nas indiczated cricical differences in correspon-
dence between nodule incidence and thvreoid dose Ior the populations. The
estimated external dose received from the ctime fallout began to the time of
evacuation shows that the Rongelap population raceived an external dose (173
rads) which was about 13 times chat for the Utirik populacion (14 rads), and
the thyroid dose was about 10 times larger, whereas the incidemce of thyroid
aodules in the twe populations were not significantly diffarenc.

A preliminary study has indicated that the critical area of investigzation
that could sned lighc is the period juring the Zallout and evacuation for both
the islands. In addition, the Zact that the Utirik population returned within
120 days following evacuation, whereas the Rongelap population returned only
after three years, requires that we look closely at the Utirik populaticn ia
tarms of a lcnger exposurs period, both incermal and external. Further studies
would, therefore, have £o concentrate on the re-examinacion of zll available
data in reports Lissued bty various agencies during that pericd, ccnsul:zations
with scientific personnel involved at that time, identifying che areas of un-
certainty, and using appropriate computar 2rograms to analyze the data. The
end result will enable us to look for correlations between the incidence of
tayroid nodules and cthe reassaessed dose estimatas.

GKR-103
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19e. Apnroach.

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

The study will comprise:
racure search for all available data concerning the BRAVO

b
uch as, zmeta20rological condi“‘ons and radiation measursments.
ions with scientific and technical perscanel involved in che

a. e
T
[

T A
- W et

,
[
e
2]
(@]

[V N IS A

e 129, 90,
5. Use of HL;;Srlc samples and teeth samples to determine i, Sr,

and < ?u1 concentrations to derive concentrations of other
radisnuclides.

c. Dier and lile style studies to provide information for dose
assesszent.

izulaticn to detarmine the :tramsport and deposition
ive Zaliour Zollowing the 3RAVO test.

W
tn

1 P?rograss in 3v-3 (7Y 1978).

=C

Prelininary litcaracure search and consultations with Dr. C.A. Sondhaus,
University of California, has been completed. This has resulted in defining
araas of uncartainey in inforzation available and establishing the procedural
staps that snould be carried out towards alucidating the problem. All avail-

212 data om external radiacion measurements, radionuclide concent:a:*ons in
soil, wacer, vegetaticn, animal and food items have been collated. lZ istoric
anplas collectad from Rongelap and TUtirik have been submitted for I analysis.
arsizen: netaeorologis information percaining to the 3RAVO test have been ra-
arzhed and the information provided to Lawrence Livermore Labeoratory so that
n2v can go ahead with the computer simulation of the transpertation and depo-
wiicn of Zallout.

Technical Prozress in 3Y-2 (TY 197%

129, ; . 5 . .
The T datarminacions of :QggsOLL samples will be zcmpleted. These
saaplss will also be analyzed for * I and 997 if raquired. In addicion, we

are exploring the possibility of analyzing "3ikini-ash' - cthe fallout chac
set:led on the Japanese fishing vessel. This sample should provide the most
sccurate description of the fallout. The computer simulacion of the trans-
fortacicn and deposition of fallout will also be completed. TFinal analysis of

31 Tecent diet and life style study will on completion provide am internal and
2xzarnal exposure estizmata. All the data so gathered will be used to zenerate

2 adodei(s) for arriving at the dose estinate in terms of exposure at time of
falilouz. DJiscussions with scientists and technical people who weres iavolved

k-0 W
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19f. Technical 2rograss in 3Y-2 (FY 1979) (conc.)

wich the 3RAVO test will be continued.

Technical Progress in 37-1 (FY 1880).

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

1%g. Future Acccmplishments.

The techniques and axpertise developed in the course of this study could
be used =0 reassess doses to population in other areas subjected to exposure
from Zallout or aven occupational situaticas in the past.

1%h. Relarcionsnis zZo Qrher 2rciects.

a. This study will help astablish dose estimates from the time
of the incident £o the present, and will complement the aerial
survey for exzernal radiaton measuraments, 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 che fuyture.

b. This study will be in close conjunczion with the BNL Radio-
logical Safety Program in the Marshall Islands and with re-
lated programs of the BNL Medical Department. Continued
c¢ollaboracion with the University of Washington, Laboratory
of Radiation Ecology, and :the Battalle 2acific Northwest
Laborazory will be maintained in the area of sample analvsis
and data interprecation.

3i. Zavizonmencal Assessment.

Work dome under this task proposal has either nc environmentcal impact or
nas impacts similar to those described in and coverad by BNL's Zavironmentzal
Iopact Statament (ZRDA 134Q).

:9j. Zxplanation of Milastones.

None

3k. Other.

None
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18. TASK DESCRIPTION (Aoproech, reietion (0 work pacxage. in 200 words or fessi

A comprehensive radiological safety program will he maintained for the
inhabizants of atolls in the Northern “Marshall Islands 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 radlological 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 relavant
sarameters in long range predictive dose efforts.

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

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

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

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

idents of Bikini Atoll.

d. Continuation of analyses of transuranic nuclide excretion rates among
Horthern arshall Islands residents, and of transuranics and fission and activation
crcducts among Marshallese control groups who restide outside of the fallout area,

19. CONTARACTOR TASK MANAGER

S S

;‘Llu '_‘/ v 1 L Lee”
Charles 3. Meinhold ! N.A. Greenhouse 03/31/80

{Signacures iDatel

<0. DETAIL ATTACHMENTS. (See instructions’

'.3 4. Facllity Requiremaents S 4. Bacugroung @ 9. Future sccomelishments Dl. Explanation ot
miigstonas
~ e -
0. PupHications Se. asoroscn £3n. Rewticasmips te other projects — X. 2ZBB Detail
2 ' & =
¢. Purposs. G t. Tecnnicai progress 2. Environmaental assesyment -d i Other (Soscity):



T BLDGET amD REPCRTING COE T DATE PREPARED

|
ia-02-01-02-0 | 03/31/40
t

“arshall Islands Radiological

I3y Draopram ;

CONTRACTCR NAME ' CCoE [ WP NUMBER TASK NO. | REV. NQ.
Associated Universines, inc. ! BNL ! 0

2Ja. Tacilitvy Requirements,

It is anticipated that work for this propecsal 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 the YNorthern Marshall Islands: 1974-1978, Health
’hysics, in press.

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

20¢c. Purpose.

The primary purpose of this program {s to measure and evaluate the internal
and external doses to people living on those islands i{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 i{sland populacions.

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

22d. 3ackzaround.

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.

2Ce, Approach.

internal and external doses will be measured and evaluted using accepted and
up—to-date health physics praccices.
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l%e. Approach count.

Dietarv and living pattern information will be derived from direct observa-
tions of island residents, and from standardized interviews with i{sland residents
during programmacic fleld trips.

Management Controls

Fiscal coatrol 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 resulcts shall be monitored through a periodic review, by the Contractor
Task Manager, of accomplishments by measuring actual performance as compared to ex-
opected 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. Technical Progress.

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

External and internal dose equivalents received during residency on 3ikini
Island and internal dose equivalents to be received post residency were evaluated
Ior former Bikini residents., Bioassay results from samples collectaed in January
snd May 1979 and prior biocassay results were used to comstruct individual
#0590y body burden histories. Whole body counting results during 1979 and
results obtained in prior years were used to establish 137cg - 137mg, 4p-
dividual body burden histories. Daily activity ingestion rates were calculated
from the body burden data. Uptake regimes which best fit the activity ingestiom
rate data were; constant continuous uptake for 90Sr and stepwise increasing up-
zake for 137Cs. Dosimetric models which described the uptake scenario were de-
ived and individual dosimetric results for persoans residing on Bikini Island some-
time during the years 1969 and 1978 were determined. 1In addittion, doses due to
residual radicactivity in persons after departure from Bikinli were calculated. In-
ilvidual body burdens, urine activity concentrations and dose equivalents have been
recorded or stored in a computer data base. Publications and reports describing
- 33simetric methods and results, whole body counting results and biological 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 the mean !37Cs body burden at the 90X confidence level. Male and fe-
male adult, adolescenr and child categories were counted at each atoll and many
tersons who participated in prior whole body counting visits were recounted. In
addition, urine bioassay samples were collected from adult and adolescent popula-
tion zroups. Body burden histories and dosimectric results have been completed for
half the resident populations Ior years following rehabitation of the atolls.

Vi
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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 (1l3-Atoll Survey)

Expected Progress in BY-2 (FY 1980).

Baseline radionuclide body burdens will be evaluated for the returning En-
awetak population. Svaluation 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 {slands.

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-
zinue 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-
neat.

~Oh. Relationship to Other Projects,

This program operates and interacts directly with the Brookhaven Medical Pro-
gram in the Marshall Islands, and provides contempory data 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
JOE and its 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 enviroanmental impact or has
izapacts similar to those described in and covered by 3NL's Environmental Impact
Statement (ZRDA 1540).
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18. TASK DESCRIPTION /Aporoecn, reiation to work package. in 200 words or 1ess)
An in-depth study of all information pertaianing to BRAVO test fallout on

songelap and Utirik will »e made.

Juter techniques, a comprehensive fallout aocel will be developed.
L in conjunction with dietary and life stvle -~actterns prevalent at time of ex—

- .

>opulacions of Rongelap and Utirik.

These dose

In addition, using advanced analytical and com-

Using this mod-

Josure, a reassessed dose estimate-—internal ani :xternal--will be made for the
astimates will be evaluated in

teras of the thyroid nodule incidences in these populations, and the results ob-
tained will provide information towards correlatiny doses and radiation effects.
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2Qa. rFacilitv Requirements.

It is anticipated that work for this proposal will use existing Laboratory
faci{lities and site ucility services,

22b. Publications.

Data generated in this study has been used in ocher reports.

Jdec. Purpose.

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

Jose estimartes.

This study will fuse together all available information on fallout from the
SRAVO 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-
induced thyroid disease.

~0d. Backzround.

Incidence of thyroid nodules, benign and malignant, in the exposed popula-
ticns of Ucirik and Rongelap has iadicated critical differences in correspond-
=nce between nodule incidence and thyroid dose for the populations. The estimac-
ed external dose received from the time fallout began to the time of evacuaticn
shows that the Rongelap population received 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 zhe two popula-
tions were not significantly different. '

A preliminary study has indicated that che cricical area of investigation is
the period starting from the beginning of fallout to the completion of evacua-
tion for both the islands. 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-
i15le data in reports issued by various agencies during that period, consultations
vith scientific personnel involved at that time, identifving the areas of uncer-
tainty, and using appropriate computer pregrams to analyze the data., The end
rasult will enable us to look for correlat‘ons betwean the incidence of thyroid
nedulies and the reassessed dose estimates.
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<Oe. 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, 905:,
and 239, 240py concentracions to derive concentrations of other radionucldies.
In addition, excised thyroid glands from exposed Marshallese will be analyzed for
1291 and 99Tc and data so generated will be used to estimate the concentrations
of short lived iodine isotopes.

c. Diet and life style studies to provide information 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 budgec.
Technical results shall be monitored through a periocdic review, by the Contractor
Task Manager, of accomplishments by measuring actual performance as compared to ex-
pected progress. All work shall be conducted {n 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 radiation measurements, radionuclide concentrations in soil, water, vegeta-
zion, animal and food items have been collated. Historic samples collected from
Rongelap and Utirik have been subamitted for 1291 analysis. Pertinent meteoro-
logical data pertaining to the BRAVO test has heen researched and the information
supplied to Lawrence Livermore Laboratory so that they can go ahead with the com—-
outer simulation of fallout transportation and deposition.

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

ash” the fallour material that settled on the Japanese fishing vessel. These
samples should provide the most accurate characterization of the fallout. Prelim-
inary compucer simulations of fallout transportation and deposition have been com-
pleted., Data 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 is being continued. Analysis of the Marshallese teeth samples for Pu lsotopes
{3 in progress.

Expected Progress in BY-2 (FY 1980).

A final reporz on the diet and life style for the Marshallese will be com-
pleted, The computer siaulation of fallout will also be completed. Thyrcid glands
irom the exposed Marshallese will be analyzed for 99Tc and 1291, Analysis of
he "Bikini-ash” will be done as socon 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 time. 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
islands which were on the "fringe"” of the fallout pattern.

20g. Future Accomplishments.

The techniques and expertisé developed in the course of this study could be
used to reassess doses to population in octher 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 rellable picture of doses received by the populations and also enable
dJose estimates to be projected into the fucture.

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-02-01-0l-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
i{nterpretacion. )
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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 lmpact
Statement (ERDA 1540).

20j. Explanation of Milestones,

None

20l. Other.

None



. U.S. DEPARTMENT GOF ZNERGY
FIELD TASK PRCPOSAL AGREZMEN

-

NTSCIACKASE MUMBER] T TASK NO. | 2 AV NO ;4 PRCIECT N0
| N

T Tai< T TLE 3. NCR

Marsnall Tslands Radiological {

Salzcy Program
a SCET AND REFORT! cspel TASK TZAMW 11 SONTPAZTIR NAME IEFEEER
® 3uses N PORTING uuC-; 0 s-q.srf €1g: !l = i t ise@ .AsLrICrIONS!

-=-01-02 | Concinuing  Cpen | Associated lniversities, Ine. | 38NL
"3 22 TRACTIR TASK MANAGER (Vame: Last, First, M1 FTS No . ' 14 PRINCIPAL iNVESTIGATORS (Name: Lase, First. M)
tc=-129 686=2230

‘E‘“hcld Charles 3. I Lessard, Zdward T.

-~ -y -

1S NI3K [ ZCATION ‘See inserucions:. Mame or raciity, City, Scace, So Cioe 16 s tMis task ‘ 1'7. Jaes rhus task nciuce
Mglygea n ne any managament
Institutionai ?!an‘" services 2ffores?
|
]

X vss — YES
=\ NG

'3 <38 JEISCRIPTION m0proechn, 23000 10 morx 2ecxage. .n 200 voras or (235)

A coaprshensive radiological safaty progran will Se maizrained for tha
nmabizants of acolls in the Norczhera Marsnall Islands 2s a rasult of <he 7.S.
1fiz Testing programs. The followiag ftams and servizas will bYe provided:
1. personnel conitoring and 2avicommental sampling to srovide data Zor dose
assessnents and deterzmination of radiological trends,

2. individual and population dose—equivalant assessment dased on =easurad

bely burieas, retention Zunctions, and radiocactivity uptake patterms. <T"hese 4data
vill be used to zmodify predicrive dose-equivaleat ccmmizaent 1o0dels so taey may
20rse adequa:ely reflect future treads, and

3. te collection of physiologi:, anthrspomorsnic, diat and living nattern
data =3 apply accurate paramecars to contemporary and »redictive dose assesscents.

?rogran activities in the comiag fiscal year will smphasize the followinag:
L. in wvivo counting and radiochemiczl analysis af biological samples Ior
kK ATsLlT rasidents,

« ia v~vo counting and radiochemical analvsis of bSiologic samplas Ior
fommer 3ikini .siand residents,

3. ia wivo councing and radiochemical analvsis of Siological samplas Zar
“asnallese . -a:uat‘son groups who have nor sudsisted from Isod grown on Utirik,’
Rongelan, 3ikial or Snewezak Atslls, and

<. samplizg and amalysis of coconuts and coconur trae fzod sraducss sbea
Tsm Inewartak.
The nuclides of prizarv dosimerc:

-
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20. Jerall Attachments

acilisy Requirements.

It {s anticipated that work Zfor this proposal will use =2xistiag Laboratory
acilizies and site utiliczy services.

"

be Publizacions.

Lessard, Z.T., Milzeaberger, R.?., 1nd Graenhouse, N.A. Dlacarr radis-
qezivity intake from Siocassay data: 4 model applied :o Cs~L37 iatake Sy 3ikial
Island residents. Health ?hys. 32, 177-133 (1980).

“1lzenberzer, R.P., Greenhouse, N.i., and Lessard, I. “hole
3+

] . 3¢
om 1374 =5 1379 Zor 3ixial Island residents. Health Phys. 39, 393-:07

\ilcsnberger, .2., lLassard, I.7., and Greeahouse, YN.A. Z3-90 and Ts-137
Long tara diological removal rate couszants Sor zhe Marshallese populazion. Heal:th
2hvs. (in press).

Lessard, Z.7., Greennouse, Y.A., and Yiltenberger, R.?. A reconstruction of
4 -

chronic dose 2quivalents Zor Roagelap and Utizik residents = 1354 o 1989, NL-
3257, Jczober 1330.

Lessard, E.T. Race constants Zor biological elimiraticn of 3treatiua sad
Casium in the Marshallese population. Presented at the 25th Annual Co.far nce on
3iocassay, Analytical and Eavironmental Quality, Las Vegas, Nevada, October, 1379.

Lessard, T.T. 3ody burden neasurements as detarmined Srom wholz Sody
tountiag and urine Sisassay. ?Preseatsd a: zhe 2S5th Annual Conference on 3isassay,
Azalytical and Zavironmen:zal Qualicy, Las Vegas, Nevada, Jcctober, 1979.

Lessard, I.7. Dose assessment for wngelap and Utirik residents 13334 o
?rasent. ?Presentad at the 25zh Annual Meeting of cthe Fealth Physizs Sociazy,
S5eattle, Vashiagcon, July, 1980.

c. Puroose.,
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The primary ourctose of this »rogram is %o neasure and avaluate the I
and extarnal doge aguivalancs o persons liviag on these fslands ia the llar
3Toup which wera lmpaczed »v :troposctheric fallout Zrom TUaited 3tatas aclos?

fuclear :s23:s In the Pacific. Tts objectives are:

Us

Jne

3
-
T

-

»+ dirsct or indirect zeasurement of radionuclide “ody bdurdens,

- -

2. aneasurement of zhe extarnal radiation anviroment,

Ly - =77
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29. Zezail Atzachments. coas.

c. P-iroose cont.
22205

« evaluation of diet and living patterns Insofar as they relate to the
l{caction »f axposure pathways and cthe detarmination of dose a2quivalents,

4. assess prospective dose equivalents for persons returning 2o atolls
contaninated during the weapons tesziag period, and

5. maiatain coaparison data and versonnel nonizoriag and Jdose equivalant
data Zfor iladividuals exposad co Zission and activation products aand transuraanic
nuclides fn the Marshall Islands.

[(13)

ackzraund.

This orograz was ianitiated {a 1973 at the request of the icomic Zaerzy
Coznaission {ICS) Za anticipation of porenzial radiacion exposurss zo che recurning
3ikizi popula:tion.

Q. Aoprcach.

it r—

Internal and exta2rnal dose equivalents will be avaluated using acgcentad and
up~tc-<dace heal:zh »hysics practices.

Jierary and living psattern iaformacion will be derived Sroa dizec: osbserva-
tion and iatarview with persons residiag on atolls of interesc. These intarvrisws
will Se standardized and conduczad during whole=bedy sounting $ield crips.

Analvsis of soll and food chain related plants will sentinue ia order :o
relaze racdiocactivisy ia Zsod zrops wi.h body burzens. Coconuts, soil, sap Irom
coconut trees and other diet izems will be collectad Irom residance or food source
islanis.

-

iscal control will Se exerzised in the fora of zontaly ccaparisons, over the
ask t2ra, of actual costs incurrad agaiast corrvaspondiag lize items of the bdudget.
< 1

£

Tecnnical Tasulzs shall be azonizared :hrough a periodic raview, v the Coatractor
Tasx Manager, »f accomplishments by aeasuring actual cerformance as soapavad o ax-
fsectai orograess. ALl work shall be conductaed in conforzmance wizh genarally
aczesz2d standazds Zor &0 and octher investigacive or analvei: proceduras, 2s ob-
servad Jy universities and large iandependent rasearch facilities i{acluding
3raokhaven National Laboratsry (32WNL). :
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23 -etail Attach=ments. <cont.

<. Tachnical ?rogress,

Tachnical ?rcgrass ia ©¢¥ 1980.

Ia February 1980, a fileld trip was undercakan o Japtan and Znewetak Islands,
Zaewetak Atoll and Ujelang Island, Ujelang Atoll to obtaiz baseline body-burden
data on the Zanewezak sopulation prior to the'repatriation of Znewetrak Atoll in
ADTil 133%0. Parsonnel zonizoring was acccmplished zhrough whole~body counting and
colleczion of one litar urine samples Zrom all persons Zive vears of age and older.
At Ujelang, nonparzicipaats in the whole=body countizg program were {avitad to
rovide urine samples. JApproximately 400 urine samples were collected and are
urrancly »eing specsromettically analwvzed for zam=za 2nitters and radischeai-
ly analyzed far 3:-90. addizionallw, sarti:ipancs provided physical and
@ograoniz data.

b (0 €0 Y

(L U 4
H

Whola=bady countiag was conduczad wish two independent chair counting systams
1 which a sodium icdide detacior was positiloned Ln Itoat of a shielded person.
The solid angla of the detaczor peraitred colla2cziosn of photons emitted Zrom the
zrunk of an adul:f dody. This geometry allowed safa 2ntry and egrass with com=
sarable sensi:ivicy vralative to the bed gzeomerry used in prior field =rips.

iduals on Japtan, Inewetak
5-.37 and X-40 usin
t and weight of the per-
oy

Aporoxizately 500 spectTa were obtained Zrom iadiv

aand Ulelang Islazads. These spectra weTe znalvzad for c

zalibration standacds whizh bSest =atchsed the sex, heizgh

son. additicnal analvses werz periormed to decarmine !

sta:ist-cs for variocus age and sex subgroupinags of the “ody burdens. Qualicy as-
rance was outa~1°a through duplicate whole=-hody counts and repetitive point
source standard counts t) detarmize the »recision and aczuracy of the systen.

Suring the July and August 19380 field =rip, whole=bodv ccunts and urine
ssaples werae colleczed at YMajuro Atoll and Xili Islaad Zrom former 3ikiani Aroll ra-
sidenzs zad Ircm a ccmparison population. Approxizmacaly 200 spectra were obtained
and 100 urin amples callected. Fifzy percent sf zhe spactra wera Iram persons
Jno Jers ras and vhole=Yody countad on 3ikini Azoll fa April 1980, 10 perzent
wvara frem o r 3ikial Atoll residents not counted defora and the remaining
spectra wera 22 a comparison group who had aever resided on 3ikial Atoll.

A qualicy assurance grogram siailar to that amploved 3t Inewetak was usec.
Reviaw >f che aistorvic 31%kinl whola~-nmody :counting data izdicacted no 2ifacts 2on
2ody=-burden assessuent iue 3 reconiizuration of the shialdiag and detesctor. <
sacutive zeasurenents of a former 3ikinl resident's >ody bdurden allowed computa
0f individual long=tarm hioclogical removal rate coastants. This daca aloag wic
the zZethodology were writtan up and fssued i{n a srizary scientiic publication.

-

At Kili Island chere were former 3ikini rasidents whose Cs~137 body bturden
ramained unchangad or increased. Reasons Zor :tihis nuclide bDeing present Lz their

-
currant dist were ianves:tizatad., This work showed :that :Inhese Surdens were wizh
tar2e standarsd deviations of zhie mean turden o7 the cocasarison pooulation exc

- 7~
A= Al
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£. Tachnical ?rograss cont.

echnical Progresgs in 7Y 1980 cont.

a few czases. 3urdens elevated above this level could be attributad ts recent
ingeszizn of 3ikiai Atoll food which had %“ean tramsporzad o X{li Island.

Zuzan 2ilk samples had been obtaized from Zour lactazing adult former 3{kial
emalz2s whose C35-137 bSody burden had bSeen defined by whole-body couniiag and
2dioch2aical analvsis of urine. Milk samplas along with Bikini Island coconut
be zap and nuts Were analyzed Sy gamma spectroscop¥ and atomic absorption to de-
tear=is2 the pnrasence of Cs=137 and X-40. Results were used zo estimata the C3-127
J0d cairZen Zar Marshallese iafanss wnese prizarr Zood suptly was auzman 2ilk and

soctnul trae sroducsis.

i3
Y
).

v 11gesc.o1 ratas and future So0dy durdeas for Cs-137 werae estizated
azisn who aay .ecurq to Zauve Island, 3Ifxini Acell. Thils projeczion
armination of activity rtransfar faczors calculazad from Rongelap and
20dy countinag daza and from aczivizr concentratioa analyses of coconut

These factors were comparable Zor both azolls and dose-equivalent
ware projectad Zor adul:cs.

cive and contemporary excarnal exnosure rate Zaza, whale=body coun-
radiochenical analvsis of urine and 5lood 2ata were raviewed Zor the

Ting

inmaze 1354 to December 1980 for the Rwongelapese and Uzirikese. Dosimetric
nodals vhich Sest described che uptake ragize were coust-uctad for the auclides of
interast. Daily activity iangestion rates, whola-%0dy dose-squivalent ratas aad
iose 27uivalent commictments to various organs were detarained. 2opulation dosize-
Ty res:ils and zethods were writtan up and revorted ia a 3NL publication.
iadiviizal desizmetric data vecords are naintained at the Laboratory.

Zxoeczad Progress in FY 1981,

Parsonnel zonitoring and relatad damographic data will bSe obzained froa res-
idents :I Ronagelap, Utirik and Eanewerzk and other areas of interest zo DOE. The
data tase oa diet and liviag patsterans will Se updatad far all relavanc acolls
and/sr 2slaads.

Zioectad 2raogress In TY 98

Zvaluation of the decline of dodv Surdens among former 3ixial Isl a1d
residents will continue Zor thatz portion of :-he copulation i3 rasidance 2n ‘laiur
ak At

Atoll or Xili Island. ersoanel =onizcring will contiaue at Inewet ll.
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20. Jerail Artachmeats. cont.

-

. Technical Prograess cont.

Expectad Progress in FY 1983,

Radionuclide body burdens will be evaluated for the population in residence
at Snue Island, Bikini Atoll. Personnel aonitoring and related demographic
assessment activities will continue in all areas of iacarest In the Marshall
Zslands.

3. Future Accomolisnments.

A dosizmecric hiscory will be naincained for iadividual residents oI :zhe
darshall Tslaads affected »y the Pacific Testiag Programs. These daza will pro-
vide information regardinz =he uptaxe, ratantion, and excretion of radiocactive
zaterial and will iaprove the accuracy and value of long—raange predictive dose as-
sessmencs from man-=made radionuclides Iin <he 2avironment.

1. Raelatisnshis =3 Cthar 2raiagts.

This program speraces and i{ataracts direcely with the 3rookhaven Medical 2roa-
3ram in cthe Marshall Islands, and provides zontemporary data to be factcred iaco
the Retraspeciive Jose Raassassmenss for Rongelao and Utirik (and other islands si-
factad 5y weapons c=2st fallout). It also providas empirical bases 2ot upgrading
.ong range pradictive dose nodeliaz activites such as those of the Lawrence
Llvermora Laboratory. Coordination of this program with related programs within
JOE and its contractors will be accomplished through :zizely exchange of progran
fiandings and ralated iaformation.

ie Zavironmental Assessdent.

work done under =his task proposal nas either o 2avirommental izpact or has
idpacts sizilar co rthose desceribed in and covered »v 3NL's Zaviromienzal Izpacs
Stazament (ZRDA 134Q).

L. Other.

Capital Squioment in ¥ 1983,

An {atrinsic Ge(Lll) whole body counting svstem is needad to proviie -ora
2iant and effective operation in the Marshall Islands Radiolsgical Safscy
rarx Ior counting low 2anergy pnotons emizzad frem transuranic auclides. This
system (3130,200) and associatad snielding and bed equipment (525,200) will be used
to measure body burdens of transurani: nuclides {n persons it Znewetak aAuoll =
levels below zhe maxizum allowabla for zembers of the zeneral public. Prospec
dose equivalents for 5Slood formiag organs will be assessed based on these

agasuraments.
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1. Cther cont.
Capital ZTquigment in T¥ 1383, =onc.

A word processor ($22,000) for the Marshall Islands Radiolagical Safacy 2ro-
ent and effective operation will be needed to prepara

gram =0 provide more af
orimarv sciencific
Marsaall
praparatioa of

Islaads

3 L
<
°TTip

Sl oad
pPReB

publicaz
dosizatzy, Sody bdurden, dicassavy and demogrzarchic records on the
The procassor will bYe used
scnaedulas and other admianistracive writinz.

neluded ia our scudy.
reports,

ions and to prapare, zodify and stora
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Al in=<Zazch study 922 informacion zertaiaiag =5 22AVN za2st Zallout 7n Rongalan
aad Utizdk will Se made. Ia addition, a comprehensive fallsut modal will Se
z2valoped using advanced analytical and comructar techniques. Ysiag zhis model 1n
12niuaczion wizia diecary and liviag pattarns orevalent duriag and following the

a

axposure of March 1954, intarnal and axtarnal thyroid apsorbed dose
e nade for varicus age and sex zroupinags of zhe ~opulazions. 7Two other
indecendent approaches iavolviag calceulation of zhvroii absorted 4ase based :n the,
—'stsrica’ soil sample analysis aad based on the radisiodize azzlysis of :1
:zapositad urizne saaple reportad fsr :the vnzeiap modulation are to heé undarsaken.
Toese results coupled with :the Northern \arshall Isiznds Radislogzizal Surv
[XMIRS) and contemporary personnel zoniforing activitiass will Jrovide a sa2chaiczally
sound basis for recrospective cthyroid a:sorbed dose astizates for the atoll
sepelations {2 che Yorthera Marsnall Islands. These ascimacas will Se 2valuatad in
ta™=s oI thyrsid aodule fncidences in thaese Jopulations, and the rasults 35tzined

ees ¥
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2. Jecail attachnenrzs:

a. Tacilitv Requiresnents.

is anticipated :that work for this proposal will use exdsting Laboratory
s and site utilicy services.

v

, Gra nhouse, N+A., and Wnizht, J. Marshall Islands: A 3Studv
tter BNL 51313, Julv, 1980.

O
tn

Tessard, :.T., Greenhouse, ¥.A., and Milzeaberzer, R.P. A Reconstruction of

Thronis Tosa 7~u1va‘e1:3 isr Rongelap and Utirik Residears - 1955 to 1980, 3L
T A=

7, Jctaobter, 1930.

The surscse of this research is to refine the estimatad thyroid adsorbed

icses recaived LDy zembers of the Rongelap and Utirik Atoll populations i the
Marshall Islaads. Thesa doses will be zompared to zthe thyroid nodule incidence o
srsviZe iaf:rmation towardis assessment of the risk coerficients for radiation
iaduced :hvraid disease.

lacldence af thyroid nodules, bYenign and maliznant, in the exposed popula-
tions 2f Ttirtik and Rongelap has indicated critical differsnces ia correspondence
Jetween nodule incidence and thyroid absorbed dose for these populations ralative
25 thRa: ra2poriad Sy the Japanese Tumor Registry Life Span Study or the other popu-
latizns under study as reported ia 3IZR III. The estimataed extarnal dose recaived
s3 the tize Zallout began =5 the :tizme of evacuation shews that the adult Rongelap
oousaticn Tacaived an extarnal absorbed dose (175 rads) which was about 13 tizes
that sar zhe Teirik copulation (14 =zads). The thvroid adsorbed doses wera
2stizazad orizinally <9 Se several zizes these axzernal Joses.

VI T

A zreliminary study has Ladicated nhat the iaportant dosimetric area of
-nres: ion {s the period starting from :he bYeginning of fallout %o the cemple-

on for both the islands. In addizion, the fact that zhe Uiirik
turned withia 1297 Zavs Jollowing avacuacion, wheraas :the Ronzela:n
on waturnad allsr thrze vears, requires :hat the Ttirik nsonulazion Ye

siz iz3liv in carms of 3 longer exposure leriod, Hoth intarnal and
urther studies would, therefore, have =0 concensrita on :*he raaxanina-
mion 2% 21l availabia data ia r2pores issued Sy various agencies during that
seriod, conasultations with scientiic personnel iavolved at that :ize, idengifriag
The araas of uncertainty, and usiag appropriate computer programs to analvze cthe
3ata. The and result will enable comparisons tetween fhe iacidence of thrroid
nodules znd the reassassed dose astinmatas.
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20 Cazall Aftacnlents cont.

a. Azorcach.

The study will comprise:

1. lizerature search for all available daza concarninag =he 3RAVO test, such
as, netaorological conditions and radiation =easuraments, and Ziscussions wiza

exposai Marshallase and with sclantific and ta2chnizal sersennal Lavolwed Ia the
33AV) zast,

2. use of hqistori: soL- saaplas, food samplas znd tz22ch samdples to decarzine
1~-129, 3r=20, and Pu=-239, 240 concen=Taztizas £3 Zeriwa :snzenirtations of other
radiz~uzcldiss, -1 ad--:-oq, axatsed tnvroid glanis Iroo 2xcosad larcshallase wWill
e znzlvzed for 1-12% and To-33,

. dist and life snyle scudiss =2 zsrovide indormaziczn S:ir o i9se assasismanct,

-+ computar sizulazion »F the 3RAVS rtest T3llout o fzssrmizne the Iransycr:
and Zzcosition of radiosauclides,

P use of aistoric 3RAVD Zallour Tadicagguivicr sazcolas o Zfzzarzine the
akrundanze of I-119 atoms per uaif 2RAVO zczivity.

‘‘anazement Cantrols.

Tiscal control will bSe exerczised i{a zhe 3orm of =meontihlv zcmparisons, cver th
fasx tari, of actual c¢osts incurred agaiast corrasponding line Items of the bdudzet.
Tachniczal resulrs shall be monitored through a periodie reviaw, Dy :the CoaIractar

nce 3s :o:*a-ad e
with zaneral
srocedurses, as
fzles ifacludiag

<

. Taghnizal ?rogress.

Tachnical Progress ia TY 198C,

A cepor: on the diet and living sattern of zhe Rongelapese and Ttirikese nas
Seen ::zplacad., The computar sizulazisn of fallcuz is =eing r2fowrmulated vizh
addizzonal data that has bSeen a2cquirad. Thytoid zlands Icom the a2xposed
Ha:s.a _ase 1ave “een analvzed Sor Te¢~99 and I-129. Aporoximataly 30 anistoric soil
saz=plas =ave 9e2en analvzed Zor 1297 and ocher dosizecric 1ly important zuclides.
Praiinzinarv dose assessment Zor the Mareh 19534 axposed sooulzzion has bSeen
perisrz=ed by two indaependent zathods (soil analysis and radiochemical analysis of
arine) Icr rasidents of Ronzalap Island, Rongelap Atoll. Addisiorallwr, a ranors
has te=21 c*u:ae:ed 2 the dose 2quivalent following rehabdization of Rongeliap aad
Ttizik iztolls afrar the March 1934 avacuazion. -11; work iavelved deter=inazisn of
08t Tacurn thvroid and other orzan dosa 2quivalants for iadividuals and pooulziion
2Tougs 2ased on ailstoric aad zonz2mperary wnole :od; zounting and uarine >isassay
T3sLlTS.
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2C. Detail Atrtachments. cont.

n

. Taechnical Progress cont.

Expected Progress ian TY 1981.

Additional samples of s0il, food and ash will be analvzed for I-129, Sr-90
and Pu-239, 240 analysis 5f zeeth sanplas, especially that from exposed
individuals, will be done. Dacza derived from the "3ikiai Ash” studies will Be
factored into the refinement of the dose estimacte. {iet and liviag pattarn studies
will be updated.

Zxpected Progress in IY 1982.

Tactors such as solublility of iodine {sotopes ia fallout, the possidble zon-
tcibucion from neutron ifnduced activity, the lapact af thvroid seekers other than
lodine isotopes on dose, and confiience lavels for wvalues oI derived quantizies
such as airborne activity concentrations during fallou:z will be investizated. Diet
and liviag pattara studies will be updated. ‘

Expectad Progress in FY 19813.

Jiet and living pattern studles and dosea reassessaent will continue until
tomplatad for all areas of lacarest in the Marshalls.

FE Future Acczozmplishments.

.

The techniques and expertises developed in the course of this study could %e
1s8ed to reassess doses o populations ia other areas subjectad o exposura fronm
fallout or =ven those resul:zing from occupational sizuatlions ia the past. Addi-
zlonally, this study will provide a better astimate of the =vue value ZIor thv-
2id nodule incidence cer uniz rad snabling technically sound risk faccors zo Se
assoclatad with ioniziag radiation axposura.

R Relacionship to Other 2roieczs,

ie This study will he
the =ize of the incident %>
axzarnal ridiation aeasursme ,
Togecther they snould present 3 raliable pleture of dcses recaived v the
copulations and also enable 2l3se astimatas o be projected iars the futura.

.

A
s
the present, aad will complement che 3erial survev
nts, 2ver :these islands, w7hich has teen complzatad.

-
-

o astablish extarnal and iantarnal dose estinates from
2 o)

-

2. This study will Ye in zlose coniunction witzh the 3NL Marshall Islands
ladislogical 3afety Prograz (FTA-)I-J31-22). Contiaued collaborzcion with the
Taiversity of Washiagrton, Laborazory of Radiation Zcology, and the 3aztelle Paciiic
Horcthwest Laboratory will Se mnaiatained In the area Jof sample analysis and data
iazarprazacion.
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