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2. Projiece 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 or Renortine: . Working Location:
 

annual report to Division of Operational

Safety

 

Brookhaven National Laborator

 

 

 

 

  

  

  

 

  

  

7. Person in Charze: Projece Term:

C. B. Meinhold

Principal Investigator: From: To:

N. Greenhouse Project will be initiaced in

F, Haughey FY 1975,
aA. Hull

9, Man-Years: FY 1975 FY 1975 Ty 1976

Sci., Res. Assoc. (Ph.D. or Equiv.) “-- 1.0 1.0

Prof. (B.S. or Equiv.) "7" 0.5 0.5
Sei. & Prof. = Total --~ 1.3 1,5

Others --- 1.0 1,9

Guests & Research Collaborators “-- -+ ---

Tocal --- 2.3 2,5

LQ. Costs (In Theusands of Dollars): FY L974 FY 1975 eY 1976

Labor (including benefics) 0 30 66
Mats., Trav., Dev. Subconet., Spec'l Proc. 0 75 37
Reactor, Accel., and/or Computer Usage Oo 2 L
Allocated Technical Services 0 3 L

Gen. & Adm. Overhead 0 L5 32

Total Research Cost 0 L25 L37

=quipment Obligations 0 20 0

 ll. Reacror Conceoe: i2Z. Materials:
 



Safety Studies and Development of Operational Guideiines

Project Title: Marshall Islands Radiological Safety Program RZ-O7

13. Publications:

None

 

14. Scone:

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 National 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 sciencific investigation will be suggested to the Division
of Siomedical and Environmental Research, and other support activities to
the Division of Operational Safety.

The specific goal of this projece 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

performed in conjunction with the Brookhaven Medical Survey. Environmental

samples will be returned to Brookhaven National Laboratory for analysis.
in addition to those samples required to estimate the accuracy of the dose
predictions, 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 cheir needs.

 

15. Relationshipnto Other Projects:

a) The facilities and personnel of the Brookhaven National 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.

c) 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 diec,

 

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) aA



Satety Studies and Development of Operational Guideiines
Project Title: Marshall Islands Radiological Safety Program RZ-93
16. Technical Progress in FY 1974: (Conc'd)

personnel with the area and enable them to anticipate technical and

administrative difficulties.

 

L7. Expected Results in FY 1975:

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

 

18. Expected 2esults in FY 1975:

A radiation protection program for the islands will be fully implemenced
with the expectation thac this project is to be continued for an indefinite
period.

 

19. Descripcion and Explanation of Maior Materials, Equipment and

Subcontract [tems:

In FY 1975, capital equipment funds of $20,000 is requested for a &00

channel analyzer and its associated hardware. The equipment is required to

Bring our environmental monitoring facilities to the "state of the art."

 

20. Prososed Oblizations for Related Construction Projects:

None
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Srookhaven National Laboratory RW-Operational Saiety
w~220Talory Program

.. Contractor: Contracz: No.: Task No.:

Associated Universities, inc. E(30-1)-16

-. Proiect Title: 189 No.:

Safety Studies and Develooment of Operational Guidelines
Marshall islands Radiological Safety Program © ‘

=. Buczec Activity No.: 4, Cate Prepared:

RW-03- (a) . Mav 1976

3. Method of Reverting: 9. Working Location:
 

 

Annual Report to Division of

Operational Sarety, montnly visits
zo DOS, Scientiltic Meetings and

Journals

Brockhaven National Laboratory

 

Person in Charze: 8, Protect Tern:

C. B. Meinhold

Continuing

Princioal Investigator: From: To:

Ne Ae Greenhcuse

w t 2. Naidu

A. P, Bull

 

 
 

  

 

 

 

 

=

3, Man-‘Years:

Transition

Direct Man-Years . Fy 1976 Period FY 1977 FY 1976

Scientific « Professional 2.5 0.5 2.0 2.0
Others 1.0 ; 0.3 1.0 1.0
Guests « Research Collaborators --- -<= --- ---

Total 3.5 0.8 3.0 3.0

~0. Costs {In Thousands of Dollars}:

Transition

FY 1976 Period FY 1977 ry 1L97¢

Research Costs 140 30 140 150

Squipment Obligarions 30 LO L5 10

tl. Reactsr Conceorc: 2. Materials:
 

RW-3



Safety Studies and Development of Operational Guidelines

 

Proiece Title: Marshall Islands Radiological Safetv Program RW-03-(a)

13. Publications:

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

 

 

Followup. Proc. Ninth Midvear Tovical Svmposium. Overational Yealtn Onvsi¢s.
Denver. February 1976, 2, L. Carson, ic., pe. 74207, mealtin Physics Societr,

Central Rocky Mountain Chanter, Boulder, Colorado, 1976.

 

14. Secove:

A comprehensive and continuing radiological safety program is required

for the Bikini and Enewetak people who desire to reinnabit their nome atolls.
The program includes analyses of external radiation levels, soil and ground
water contamination levels, and radioactivity in terrestrial and marine biota

which comorise the human food chain. From these data, both excernal and in-
ternal doses and dose commitments will be made. In addition, projections of
future radiological conditions will be postulated in order to provide appro-

priate guidance on projected iand use and living patterns. Earlier dose as-
sessments will be revised and updated, and dosimecry models will be refined to
reflect actual trends as determined from the monitoring program.

Project personnel will provide a resource of expertise for establishment
or independent review of radiation protection programs associated with cleanup
ang rehabilitation efforts in the northern Marsnall Islands, and for related

nealth physics interests of the Division of Cperational Safertv.

Field operations will be closely coupled with those of Brookhaven Medical

Survey in the Marsnall Islands, and Radiological Safety Program personnel will
be of direct assistance to the Medical Survey whole body counting activities.
ancillary environmental radiological assessments will be made at Rongelap and

Veirik atolls on an altermate vear basis.

 

15. Relacionsnis to Ctner Oroiectcs:

a) Surveys will be made in close conjunction with the BNL Medical Survey

team. Assistance will be given to their effort. The annual survey would be
conducted during their visits co the Islands. 5) Continued collaboration with
the University of Washington, Laboratory for Radiation Ecology (LRE) is antic-

ipated on Division of Operational Safety environmental 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. Tecnnical Preeress in FY 1976 and Transition Period:

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

(See Continuation Sheers) RW
L



Sazecy Studies and Development of Operationai Guidelines

 

Proiece Title: Marsnall Islands Radiclogical Safety Program RW-03-(a)

16. Technical Progress in FY 1976 and Transition Peried: (Cone'c.)
 

June-July 1975 in wnich BNL parcicipétec, Data trom botn these surveys are

currently being used to refine dose and dose commitment preciccions for  ve-

turning Bikini residents.

BNL cellaborated with the University of Wasnington LRE in a regional
racgiological background study ia Micronesia, November-December 1975. Data

from this study will be used as a reference base against which radiological
data tir che northern Marshall Islands can be compared.

The first routine followup study for Bikini and Eneu is scheduled for
April 1976, This survey will include detailed radiological profiles of the
NameBokata complex of islands which are the nexc areas scheduled for agricul-

tur2l development in the Bikini atoll master plan.

 

L7. ExDdected xesults in FY 1977;

Ground survev support will be provided for a plannec interagency aerial

radiological survey of all previously unsurveyed atolis in the northera

Marshall Islands wnicn may have received local fallout from the U.S. atnos-
aheric nuciear tests.

cnewetak will be visited ty the oregram princinals in order to establish
@ Soucine environmental monitoring program for that actell,

Continuec technical support will be provided bv BNL for the ERDA=funded
Paciiic Basin raciological program of the University of Washington LRE.

 

23. Expectec Results in FY 1978:

Continuation of programs deseribed in Fy 1977.

 

iS. Des¢riocion and Explanation of Maicr Materials, Ecuioment anc Subcontrac:

Lrems:

Capital Ecuioment Fiscal Year 1977:

Additional memory and an x-y plotter ($9,000) for the Ge(Li) spectrometer

System is needed to improve sample analyses and data processing capabilis es
on large numbers of environmental samples collected during field surveys.

Peripheral electronics ($6,000) for a chin intrinsic germanium detector
artay is needed ro process soil samples for heavy elements.

Capital Eaquioment Fiscal Vear 1978:

In FY 1973 a standard compacible magnetic tape unit ($7,999s

needed fsr data storage, which will enable the scientific start

(See Continuaticn Sheer) RWe-3



Safety Studies and Developmens or Operational Guidelines
tle: Marshall Islands Radiological Sefety Program RWeO3-(a

ion and Exalanation of Maicr Mazarials. Ecuioment anc Subcontracterioc1

Te ~ te ,anzs'd.)

Capital Equipmene Fiscal Year 1978: (lonc'd.)

data from present analyzer equipmen= to tne Central Sciencific Compuc-

20, Preoesed Obligations for Relarec Construction Protects:

None

RWw-6



SCHEDULE 189t
d

ADDITIONAL EXP?

Brookhaven Naticnal Laboratory

LANATION FOR CPERATING COSTS

RK-Environmental Research and Develoome:
  

 

 

Laboratory Program

l. Contractecr: Contract No.: Task No.:

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

 

. Project Title:

Surveillance of Facilities and Sites

t
o 189 No.:

Marshall Islands Radiological Safety Program

 

 

May 1977

 

3. Budget Activity No.: 4,

RK-01-05-02-3

(600003)

5. Method of Reporting: 6.
 

Annual Report cto Division of Operational
Safety, Standards and Compliance (SSC),

Monthly Visits to SSC, Sciencific Meetings

Working Location:

Brooxhaven National Laboratory

and Journals
 

 

 

 

  

  

  

 

 

 

  

 

7. Person in Charge: 8. ProjectTern:

C. 3. Meinhold Continuing

Princivail Investizator: From: To:

N. A. Greennouse (664-4250)

9. Man-Years: Pres. Bud Rev. Req.
FY 1977 Fy 1978 FY 1978 Fy 1979

sci.,Res.Assoc.(Ph.D or Equiv.) 1.9 2.0 2.0 1.2
Prof. (3.8. or Equiv.) 0.5 1.0 1.9 1.0

Sei. & Prof. - Total 1.5 3.0 3.0 2.0

Others 1.0 1.5 1.5 1.5
Guests & Research Collaborators «o- ~<- --- ---

Total 2.5 4.5 4.5 3.5

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

FY 2977 TY 1978 FY 1978 Fy 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 l 1
Gen. & Adm. Overhead 31 38 42 60

Total Research Cost 140 150 192 2ll

Equipment Obligations 10 10 LO 5

11. Reactor Concept: ° a2. Materia.is
 

mee eee ms



Surveillance of Facilities and Sites
Project Title: Marshall Islands Radiological Safety Program 2% 2901-05-02

13. Dublicarions:

Greenhouse, N. a., Levine, G. S., Kraner, 4. W. and Naidu, J. R. A chia

intrinsic germanium detector array for direct counting of soil samples. Pre-
sented at the 21st Annual Meeting of Heaith Physics Society, San francisco,

California, June 1976,

 

14. Scone:

(a) 200 Word Summary: Environmental and personnel monitoring programs
for the Marshallese people living at Bikini, Rongelap and Utirix Atolls oust
continue indefinicely in order to assess dose contributions to these people
from the residual radioactivity originally produced by U.S. nuclear weapons
tests in the Pacific. Detailed 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 wnich will require environmental and diet
monitoring and bioassay programs for many years. The focal points of the nexc
vear's efforts will be quantification 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 “rom local soils
and establishment of urine excretion rates for plutonium, strontium 90 and

cesium 137 for individuals if possible, and she averages for atoli sopulations.

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

determined from the monitoring program.

Project personnel will provide a resource of expertise 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 to Other Projects:

a. Field surveys will be made in close conjunction with those of the

BNL Medical Survey Team, and assistance will be given to their efforts.

b. Continued collaboration with the University of Washington, Laboratory

tor 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

(

B-It

(See Continuation Sheet}



Surveillance or Facilities and Sites

ostzitie: Marshall Islands Radiological Safety Program RK-01-95-02-
16. Technical Proeress in FY 1977: (Cont'd)

representative of contaminated and uncontaminated Locations in the region as
part of a plutonium excretion study. Definitive measurements of external ex-
posure rates were made at Utirik and Rongelap, and the incremental exposure

rates from Bravo fallout were determined for the village islands and several

others at -*these atolls.

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

 

ults in FY 1978:ft “ m wv i fi
t oO a o n i
s f

TInstallacions of air sampling scations will be completed at Kwajalein,
Sixiai, Rongelap, and Utirik; and inicial results of air monitoring and inten-

sisi

Group survey support will be provided for a planned interagency sponsored
aerial radiological survey of all previously unsurveyed atolls in the northern
Marshall Isiands which may have received local fallout from U.S. atmospheric
nuclear tests.
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Continuation ef srograms deseribed for FY 1977 and 1978.
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ba t
d a Exdianation of Major Marerials, Ecuioment and Subcontract

Capital Ecuioment, FY 1978:

‘U
O

+

on oryesion analytical laboratory is needed to process the increasing load

ivonmental samples collected on field surveys.

eripneral electronics ($10,000) for the Safecy and Environmental Protec-

Major Subcontract Trems, FY 1978:

A supplemental budget request was made for FY 1977 te initiate the air
monitoring and expanded urine bioassay 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 sec up and processing times for amounts of radioactivity
which are below conventional limits of detection. Anticipated cost is $10,000.

Capital Equipment, FY 1979:

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

(See Continuarcion Sheer)
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Surveillance of Facilities and Sites

@: Marshall Islands Radiological Safety Program

G Oblizations for Related Construction Projects:

RK-01-05-07
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ZNERSY + QPERATING oNPENSES AND TAS ITAL ACQVISLIIIN

SCHEDULE 139

ADDITIONAL EXPLANATICN FOR CPERATING OBLIGATIONS

3rooxKhaven National Laboratory GAo4ultieRascurza

aooratoryv Mission Resour

1. Contractor: Contract No.: ask No.:

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

2. 2roject Tita: 189 No.

Surveillance of Facilities and Sizes

Marshall Islands Radiological Safety Program

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

° - VWGK-01-01-52~-3-(a) March 1978
(600003)

5. Method of Resortinz: 6. working Location:

Annual Report to Division ofSafety 3rcokhaven National Laboratory
Standards and Compiiance (55¢C)
Monthly Visizs cro $5C

Sctentilie Journals and Meecings’

7. Person in Charze 3. Protect Tern:

M. ™ tA . .

Princival Investigator: From: To:

N. A. Greenhouse (664-4250)

9. Parson-‘ears: Pres. 3ud. Rev. Red.

FY 1978 FY 1979 FY 1979 FY 21280

Direct Parson-Years

scientirzic & Professional 2.0 3.9 3.9 3.9

Others 2.3 2.0 4.0 4.9

Guests 4& Research Collaborators --- ~-- --- ---

Total 4.5 5.0 7.9 7.9

20. Costs (In Thousands of Dollars): Pres. 3ud. Rev. Req.

FY 1978 FY 1979 FY 1979 TY 198(

Research Costs 150 211 400 420

Total Research Cblizacisons 192 “ 218 369 427

Squipment Oblizations at 29 29 50

Ll. Reactor Conceor: il. Materials:
 

$i: //.



Surveillance of Facilitte

diect Title: Marsnail Islands Radioioeg:

13. 2ublisaticns:

Greennouse, N. A. and Miltenoerger, 2. 72. Radiological analyses of
Marshall Islands environmental samples Irom 1974 througa 1976, 3NL Report

(in dress).

Greenhouse, N. a. and Miltenoerger, R. ©. External radi rion survey

and dose predictions for Rongelap, Utcirix, Rongerik, Ailuk, and wotje Atolls.
3NL Report (in press).

 

 

(a) 200 Word Summary: aA comprenensive radiological safety pregram will
@ maintained for the ianabditants of atolls in the Northern Marsnall Islands
contaminaced as a resuls of che U.S. Pacific Testing programs. The foilowing
tems and services will Se provided:

 

1. Environmental and sersonnel monitoring to provide daca for
SNL dose assessments anc ceterminacion of radiological trends.

-. Individual and sopulation dosimetry based on actual neasure-
tenis. These cata will Se used to modify dose commitment ore-

sictive medels so thac they,accurately reflect future <crencds.,

3. Suggestions based on cield experience to mitigate doses

via the more critical pathways.

4. aA ilexible resource of radiological expertise to independencly
review radiation protection srograms associated with renabili-
Cation efforts in the northern Marshalls, and for related nealith

pnysics interescs of CES in the Pacisic Basin.

t
a Ya

Program activicies ter tne coming fiscal year will empnasize the fTallow-
ing:

lL. in vivo counting of 3ixini and Enewetak residents. These
afforcs will define >aseline body burdens of gamma-emitzing
nuclides tor new residents at both atolls, and will seriad-
ically assess changes in body burdens over time whica aizgnc

vtasul= irom various exposure sathways.

. Urine bioassay to define radionuclide excretion patterns
rem individuals, and to estimate 9 Sr and transuranic

nuclide burdens.

5

-

Sad-fb (
(See Continuation Sheer)



Surveillance of

2: Marshall isiands Radiological $a

13. Scove: (continued)

3. Definition of the annual centributions ro dose via the
inhalation pathway ac Bikini, Rongelap, and Veirix. Special
emphasis will be placed on comtinuous air sampling for wind-
mediated resuspension o2 radionuclides in local soils; and
on special measurements "0 celine aerosol contributions re-
sulcing from human activity.

4, Development of radiological dose oredictive models which
involve both numan and anvircnmencal monitoring data,

(>) Supolemenc 29 200 Nord Summary: The FY 1979 Sudgec requesc contains

a significant increase over tne 7% 19738 allocation. This increase reflects a

 

realistic assessment of coerazing roasts imposed 5v che +3 vivo counting, bio-
assav, anc air moni FOF sD8 activities Begun in FY. 1978, Additionally, field
trio activities and analytical laboratory services have substantially exceeded
original estinates ior ie Dasic raciolsgical satety srogram, and these costs
are expected 29 continue. Finally, there are a number of serizheral sorograms

fo mutual interesc t9 3NL and CES which will Se coscreftective if included
with tne dasic efforts, manpower 252 3ucgec sermictting. These incluce in
order of importance

1, Deiinicion ci iscal ciac scatters 2¢ all aztoiis of interest,
and concinuous moniscring sf diets for seasonal changes anc lLong-

term trends which aignt impact on realistic dose pracictions.

2. Incorporation of pubiic informacion and education programs
into the total SNL effort to tinimize che adverse asycnological
and sociological impacts of iccal radiological conditions and

OZ Sur eticris to understand cshem.

3. Retrospective assessment of the tadiolcegical piccure in che
Northern Marsnalls orior to the establishment of che SNL oro-
gram in TY 1975.

4. Concinued collaboration with Uw/LRE on OES radiological
programs.

 
~
-
“Relacionenis <2 Other Grsiects:r

e

i
a

oe

This program will be logistically coupled wherever pessible to the 3NL
Medical SOrogram in the Marshall Islands. Tachnical collaboration will con-

tinue on matters of mutual interest. The radiclogical safety program will also
bear directly on a retrospective reassessmenc of chyroid and whole body doses
to the BRAVO fallout victims at Rongelap and Utirik, a new program for which
funding is expected in FY 1978, The program will also interact cooperatively
with related eftortcs at the University of washington (LRE) and at Lawrence
Livermore Laboratory,

Ex-/!7
(See Continuacion Sheer)
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Susveilitance of Facilities and Sites

Desiaee “iste Marsnall tslands Radisclogical Safety Program X-21-21-32

15, Technical Proeress in F¥ 1973
 

Several reports are in press or in progtess for sudlicacion in FY 1978.
These reports will summarize all 3NL radiological program activities to data
and idencify the technical issues to be addressed in FY 1979 and 1980. Two
Zield trips were made in October 1977 to initiate the 3NL air nonitoring oero-
grams at Bikini, Rongelap, and Utirik; and co establish che in vivo counting
program, Sufiicienc field monitoring data will become availacle =3 assess
average radionuclide body burdens for residents of 3ikini, Rengelap, and
Ucirix, and to make a areliminary analysis of the inhalation satnway act these

atolls,

oe
]Personnel and analytical laboratory ressources ara det x =O

provide technical ovrogram support for the "13 Acoli Surmvev" which is expectacd

during ry¢1978.

At least two additisnal field crios ar
environmental surveillance programs act Utir
study of trends in *-/Cs becy Surdens at 3ikxini :
tinues to de hamperad, however, Sy uncertainties over lLogisiics surscrt.

planned for r¥ 1373 to continu

Rongelan, and 3ixi and ine

 

17. é
t Ww
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Oo oOxDectecje
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At least three field trios will be made co Bikini, Ronge.ac, amc Veiri

atolls to comduct tvoucine envircnmental surveillance and sersonnel meonitoriaoeette - a

activities. Ia acddition, two or more field crios will Se made <3 inewetax <5
continue baseline in vivo counting and bioassay accivities begun in rY 1978,
and to initiate a new environmental surveillance srogram consistant with the
return of control of the acoll to che Marshallese.

Average bDaseline radionuclida body burdens will be estaolished for
typical residents cl unconmcaminated acolls. Additional contributions 13 Socyv
burdens ivom environmental pactaways om contaminated atolls will be cetermined
for individuals and posulaticens. at Bikini, Rongelao, and Vtirik. Tefinicisna
of she innalacion pathway at the aforementioned atolls will ce comoletad, and
a working predictive model will be develoned which incorporates environmental

and datnway analyses with actual numan uptake experience,

 

18. Zxpecztad 3esuizs in FY 1980:

Continuation of programs described in FY 1979.

(
(See Concinuation Sheet) Bene
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Surveiclance of tacilities and Sites
' ' . ‘ a ee ee Rasiataeiarag’ Ise ses - a4 “Project Title: Marshall Islancs Radislogical Saiety Program 3X-J1-01-32-3-¢a)

3 a ws : io t 3 : = “Was ‘ S47 Tepe 3a? -13. Deserisction and Exclanaticn ao: Maltor Mataritals., Ectutomense anc iuoecsrtracz
-

Lt2ms:
 

Capital Zquinoment - FY 1980:

Two phantoms ($10,000) are required to provide adequate calisrations for
the Marshall Islands In Vivo Couatiag program. A compucter~dased pulse heigne
analyzer ($40,000) is needed to maincain the division counting laboratory at
State-of-the-art, and to provide independence analytical faciliries for

ulctra-low-level sample counting.

«
I
-

.4
-

 

20. Provosed Oblizacions for Related Construction Protects:

None.
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SCHEDULE 129

ADDITIONAL EXPLANATION FOR OPERATING OBLIGATIONS ‘
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2rookhaven National Laboratory garttalri-2esourste
Tabdoratory Mission Resource

Ll. Contractor: Contracs No.: Task NO.:

Associated Universicies, inc. EY~76=C-02~0016

2. Project Title: 1389 ‘io.:

Surveillance of Facilisies and Sites

Dose Reassessmenc far Pooulations on Rongelap and Vtirik

Following Exposure to Fallout

3. Budget Activity No.: 4, Date Pravared:

Gk-01-01-52-3-(b) March 1978
(600150)

5S. Method of Reporting: 6. working Location:

Annual Report co Division of . oe
3iomedical & Environmental Researca Brookhaven Nacional Laboratory
Scientific Meetings and Journals

7. Person ia Charze: 8. Protect Tern: ot
[

C. 3. Meinnold

Principal Tavestizator: From: To:

3. 2. Naidu (664-4210) Project to be inisciated and
oes , < i ad in TV

N. A. Greenhouse (664-4250) termiaaced in FY 1979

J. Parson-fe2ars: Pras.3ud. Rev Req.

FY 1978 ry 1979 zy 1979 TY 1389
direct Person-Years

Scientific & Professional 7-- --- Q.3 ---

Others --- --- “-- ---

Guests & Research Collaborators “7: o-- --- ---

Total --- --- 0.5 ---

iQ. Costes (In Thousands of Dollars): Pres. 3ud. Rev.red.

zy 1978 FY 1979 ry 1979 TY 1930

Research Costs 0 | 0 25 Q

Total Research Obligations 9 7 25 0

Equipment Obligations Q 0 0 0

il. Reactor Conceoc: 12. Maceriais: \
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Jose Reassessment for Posulacions sm Aongeiao and Vririx

Destse- Tile Following Exposure 29 Falsouc Gx-DL+OL-52-3-)

13. Puolications

None

14 Sccoce:

(a) 200 Word Summary: ‘Ineidences of thyroid nodules, benizn and malig-

mant, in the exposed sooulacions of Utirik and Rongelap have indicated critical
differences in correspondence between nodule incidence and thyroid dose for

che two populations. The estimated external dose received from the time iall-
out began to the time of evacuation shows that che Rongelap sooulacion vra-
eeived an external dose ( 175 rads) which was about tnirteen times ctnat for
the Ucirik population (14 rads), and the thyroid dose was about ten tines
larger, whereas the incidence of thyroid nodules in the two populations were
mot sianficancly difference.

A preliminary study nas indicaced that the critical area ci investigation
chat could shed Ligne is the period during tfallouc and evacuation Zor botn she
islands. In addition, the face that the Ucirik population returned within 120
davs following evacuactisn, whereas che Rongelap scoulation recurned only ater
chree vears, requires that we Look closely at the Usirik soosulacion in terms of

a Longer exposure period, both internal and external. Further scudies would,
therefore, have to concentrate on the re-examination of all available data in

reports issued by varicus agencies during that period, consultacions with sci-

entific personnel iavelved at thac time, idencifying the areas of uncertaincy,

and using appropriate computer orograms to analyze the data. The end vresule
will enable us to look for correlations between the incidence of chyroid

nodules and che reassessed dose estimates,

 

13. Relacionsaios 29 Other esatects:

(a) This study will help establish dose escimates from the time of the
incident to the present, and will complemenc the aerial susvey, fer extarnal
radiation neasurements, ovar chese islands, wnich is scheduled soon. Together

cney snould present a reliable sicture of doses received by the sopulations
and also enadle dose astimates to be srojected inco the future.

(b) This study will be in close conjunction wich the 3NL Radiological
Satety Program in the Marshall Islands and with relatad programs of the 3NL
Medical Department. Continued collaboracion with the University of Wasnington,
Laboratory of Radiation Ecology, in the area of environmental radioactivity
will be maintained.

 

16. Tecnnical Proeress in FV 1973:

Preliminary Literature search and consultations with Dr. C. A. Sondhaus,

University of California, nave been completed. This nas resulted in defining
areas of uncertainty in information and establishing the procedural steps chac
should be carried out cowarcs elucidating this problem. Zrogress is being nade

(See Continuacion Shees) Gilet >]
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Survelllance cf Faciiit.i

Sose Reassessment for 2oculations on Rongelao and Utirix

Deeisaer Ticte: Fallowing Exposure 25 Fallout w-O0L-0L-32-2

in, Teennicai Irtzress in =¥ Les: (concinued;
 

in the analvsis of nistorical samples (dated Maren 1, 1956 from Rongelap and

Utirik Islands). However, delay in funding for FY 1978 nas caused the project

to be set aside until sucn time that che funding is appropriated. Consequently

= is expected that studies will have to be coneinued into FY 1979.7
=

 l?. Expected Results in FY 13979:

The literature search, consultations and the analysis of data will be
completed, and will lead co comprehensive discussions and final dose assess-
ments for boch che islands. These results will be used to teste the nvoochesis
that radiacion erfects can be translated into meaningful dose estimatas., The
prognosis of the FY 1978 study should also permit validation of the nodels
used in arriving at the dose estimates in terms of present day exposures.

 
18. Expected Results in FY 1980:

Program completed.

 
‘ Descriocion and Exolanation of Major Materials, Teuismenc and SusScontract

7eems:

i
m

s
D

None.

 
_eO. Provosed Obligations for Related Construction Protects:

None.
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srookhaven National Laboratory okX-lulticRescurce
waborscory Missicn 22s0ur7z2

.. Contractor: Contract No.: tTas« No.:

‘ Associared Universities, Inc. EY=76=C~02-9016

| 2. Protect Title: 189 No.:
rerthicmeaieonnearemnmmenmnemetoatametaeat Dd

Surveillance of Facilities and Sites-={SUMMARY
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3. Sudzet activityNo.: 4. DatePrevarad:

| Gk=91-01-52-3 | March i978
—! en ; :

i 5. Method of Revorting: 6. Working Location:

See sub-activities Brookhaven Nacional Laboratory

7. Person in Charze: 8. Protect Tarn:

See sub-activities Continuing

. Princisal Invescizator: =~. =.
From: ro

See sub-activities

9. Person-Yfears: Pres. 3uc. Rev. Req.

. FY 1978 FY 1979 FY1979 rv 1980
Sci.,Res.Assoc. (Ph.D. or Equiv.) 1.0 1.9 103 ie
Prof. (3.5. or Equiv.) 19 24 79 24

Sei. & Prof. - Tocal 2.0 3.0 2.5 3.0
Others 2.5 2.0 4, 4.9
Guests $ Research Collaborators -~= --— ~-— --~

Total 4.5 3.0 a) 7.0

iQ. Costs (ia Thousands of Dollars): ?res.3ud. Rev. Bec.
TY 1978 FY 1979 ry 1979 FY 1980

Labor (includiag benefits) 96 116 164 L71
Mats., Trav., Dev.

Subcent., Spec’) Prac. 6 32 135 126
Reactor, Accel., and/or

Computer Usage 0 0 4 0
Allccated Technical Services 1 5 5 5
Gen. §& Adm. Overhead 47 58 117 123

Total Research Cost 150 211 425 420

Total Research Cbligations 198 218 394 427

Equipment Obligations il 20 20 50

al. Reactor Concest: 12. Materials:

GH-13
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Project Title: Surveillance of Facilities enée Sites CX-d1-31-52-

SUMMARY

Sub-accivity Title

GK-01-01-52-3- (a) Marshall Islands Radiological
Sarecv Prograd

Gk-01+01-52-3-(5) Dose Reassessment Isr Popularions
on Rongelap and Veirix Following
Exposure <9 Fallout

(See Continuation Sheet)
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Laboratory Program

1. Contractor: Contract MNo.: Task No.:

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

2. Project Title: 189 No.:

External Radiation Measurements and

“Ground Truth" for Northern Marshall

Islands Regional Radiological Survey

 

 

 

3. Budget activity No.: 4. Dace Prevarad:

GK-01-01-52-3 May 1978

3. Method of Reporting: 6. Working Location:
 

Written Report to D.Q.£.5.

 

Brookhaven National Laboratory

 

™ . Person in Charze:

C. B. Meinnold

Principal Investigator:
 

. Protect Term:

 

  

  

  

 

 

  

  

 

From: To:

N. A. Greenhouse (664-4250) | 8/78 12/31/78

9. Person<Years: Pres. Bud. Rev. req.
FY 1978 FY 1979 FY 1979 FY 1980

Sci.,Res.Assoc. (Ph.D. or Equiv.) -—— -—— ~-* “=
Prot. (3.5. or Equiv.) 0.5 --- 9.3 ---

Others --- a -_—- ---

Guests & Research Collaborators --- -— --- -—-

Total Q.5 --- 0.5 ---

+0. Costs (In Thousands of Dollars): Pres. Bud. Rev. Req.

FY 1978 TY 1979 FY 1979 ry 1980
Labor (including benefits) 12 QO Ld U
Mats., Trav., Dev.

Subcont., Spec'l Proc. 7 0 12 Q
Reactor, aAccel., and/or

Computer Usage 0 0 0 0

Allocated Technical Services 0 0 Q 0
Gen. & Adm. Overhead A) 0 ll 0

Total Research Cost 22 Q + U

Total Research Oblizarions 33 0 45 0

Equipment Obligations 0 0 0 0

aL. Reactor Concept: 12. Materials:
 



\
External Radiation Measurements and

"Ground Truch'’ for Northern Marshall

roject Title: Islands Regional Radiological Survey2

13. Publications:

Greenhouse, N.A. and Miltenberger, &.P. Radiological analyses of

Marshall Islands environmental samples from 1974 chrough 1976. 8NL Report

50796 in press.
e

Greenhouse, N.Aa. and Miltenberger, R.P. External radiation survey and
dose prediccions for Rongelap, Utirik, Rongerix, Ailuk, and Wotje Acolls.
3NL Report 50797 in press.

 

14. Scone:
——

(a) 200 Word Summary: A comprehensive external radiation survey program
will be conducted on each of the approximately 13 atolls or islands in the

Northern Marshall Islands which could have received tropospheric fallout from
U.S. nuclear weapons tests in the Pacific. The surveys will provide "ground
truch'’’ data on ambient external gamma radiation levels on-island. This daca
will be used as the basis for calibration and normalization of aertal radio-
Logical monitoring by £.G.&G. Corporation. The program will include detailed
@axtermal radiation measurements with pressurization chamber and scintillation
survey instruments, and in situ zamma spectrometry on all islands of interesrc.

Surface soil samples will oe collected and analyzed for significance gamma
amitcers in order to make decay corractions for Long-term dose sredictions via
the extarnal radiation exposure pathway.

 

BNL field trip stati and analytical lab facilities will be available for
other environmental samole collections and analyses as needed bv the overall

sciencific program.

 

15. Relacionshin to Crher Proieccs:
 

This program is directly related to our continuing eanvirenmencal and per-
sonnel nonitoring efforts under the 3NL Marshall Islands Radiological Safety

Program. It wiil also interact cooperatively with related eflorts ac the
University of Washington (LRE) and Lawrence Livermore Laboratory.

 

15. Technical Progress in FY 19793:
 

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

 

~
d

- =2xdected Resulss in FY 1979;

The remaining two survey legs will be completed, daca analyzed, and a

(See Continuacion Sheet)
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Cxrternal Radiation Measurements and

"Ceound Truch’ Zor Northern Marsnall

 

Proiece Title: Islands Regional Radiological Survey meen 5723

L7. Expected Results in FY 1979: (Continued)
 

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

la. Expected Results in FY 1980:

Project will be complered in FY 1979.

 

i9. Descrintion and Exolanaction of Major Materials, Zauipment and Subcontract

Items:

Capital Equipment, TY 1979:

None required.

Capital Ecuiomenc, FY 1980:

None required.

 

-O. Proposed Oblizations for Relaced Construccion Projects:

None.
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Laboratory Mission Resource

1, Contractor: Contract No.: Task No.:

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

2. Project Title: 189 No.:

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

 

 

 

  

2. Budget Activity No.: 4. Date Prepared:

Gk-01-01-52-3 July +978

3. Method of Reporting: | 6. WorkingLocation:

written report to D.O.E.S. Brookhaven National Laboratory and
Marshall Islands

 

 

7. Person in Charge: 8. Project Term:

C.8. Meinhold Continuing

Principal Investigator: ~ .
From: g/01/78 To: 9/30/78

N.aA. 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.) . -—- —e --- ---

Sei. & Prof. - Total -_—- -—- _— ——
Others -_— -_— -_—= ---

Guests & Research Collaborators --- -—- -—- ---

Total -—- -—= -— -—-

19. Costs (In Thousands of Pollars): Pres.Bud. Rev. 3ud.
FY 1978 FY 1979 FY 1979 FY 1980

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 Q 0 0 0

Total Research Cost 20 0 0 0

Total Research Obligations 20 0 0 0

Equipment Cbligations 0 0 0 0
 1
ae - Reactor Csonceot: 12. Materials:



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

People. Supplement to the 3NL Marshall Islands Radiological
Project Title: Safety Program Gk-01-91-52-'

13. Publications: .

Greenhouse, N.A. and Miltenbderger, &2.?. Radiological analyses of

Marshall Islands environmental samples from 1974 through 1976. 3NL Report

50796.

Greenhouse, N.A. and Miltenberger, R2.P. External radiation survey and

dose predictions for Rongelap, Utirik, Rongerik, Ailuk, and Wotje Atolls.

BNL Report 50797.

 

14. Scove:

(a) 200 Word Summary: <A special field trip will be made in August 1978

to do in-vivo counting and urine bioassay at Kwajalein Atoll on 20 to 30
Bikini residents before their anticinated exodus from Bikini in late August.
In addition, a separate field etrip party will proceed to Bikini to collect 24
hr urine samples from those Bikini residents who cannot be accomodated on 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 13765 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 l3/cs clearance rates from the Bikinians may differ
significantly from those for the ICRP standard man. Determina-
tion of these parameters is essential to the accurate assessment
or cocal dose commitnents.

(3) Duringthe past several years the Bikinians have become
apprehensive about potential health effects which they feel

might result from their having lived in the contaminated Bikini
environment. The personal attencion that they will receive in
these personnel monitoring accivities should help to alleviate
some of their fears.

 

L5. Relationship to other Projects:

This program is directly related to our on-going environmental and per-

sonnel monitoring efforts under the 3NL Marshall Islands Radiological Safecy
Progran.

 

16. Technical Progress in 1978:
 

Assessments of bodyburdens and clearance parametersandthedetermination

(
(See Continuation Sheec}



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

People. Supplement co the 3NL Marshali Islands Radiological
Project Title: Saferv Program. GK-01-91-52-3

16. Technical Progress in 1978: (Cont'd)

of dose commitments for individuals living om Bikini Atoll will be completed

by the end of the FY 1978.

 

17. Expected Results in FY 1979:

Project will be completed in FY 1978.

 

18. Exvected Resulics in FY 1980:

N/A

 

19. Desecriscion and ixplanarion of Major Marearials, Equioment and Subcontract

Ttems:

The funding request includes $8,9CO for two round trip charter flights
between Bikini and Xwajalein to transporte che 3ikini people for in-vivo

counting.

Capital Zquicmene. FY 1978:

N/A

 

20. Proposed Oblizations for Related Construction Projects:

None.
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TASK TITLE | BUDGET AND REPCRTING CODE | DATE PREPARED

Marshall Islands Raciological

 

; -
Safety Program | GK+01-01-08-4 | 04/02/79

| (600003) |
CONTRACTOR NAME ou | IN NUMBER | TASK XO. | REV NO.

| 32
|

associated Universities. inc.

17. Task Description (Conc.)
 

3. Replicace determinations of ultra-low level Pu and Am urinary

excretion rates among Northern Marshalls inhabitants and among

Marshallese control groups wno reside outside the fallout areas.

oat . 1437 90.
4. Establisnment of Cs and Sr excretion rates among Mar-

shallese control groups.

 

194. Facility Requirements.

Ie is anticipated thar work for this proposal will use existing Labera-
tory facilities and site utility services.

 

296. Publicarions.

Fiseal Year 1272

Greenhouse, N. a., Miltenberger, R. P., and Cua, F. T. External Radiation

survey and Dose Predictions for Rongelap, Uririk, Rongerik, Ailuk and Wotje
cclls. 3NL 50797, December 1977.

Greenhouse, N. A., Miltenberger, 2. P., amd Cua, R. T. Radiological
Amalyses of Marshall Islands Environmental Samples 1974-1976. BNL 50796,
~ecember 1377.

Fiscal Year 1979 = lst Ouarter

Miltenberger, R. P., Greenhouse, N. $., and Cua, F. T. Whole Body
Counting Results for Inhabitanes of the Northern Marshall Islands: 1974-1978.
Sealth Physics Journal (suomicted).

Miltenberger, R. P., Greenhouse, N. a., Cua, F. T., and Lessard, E. T.

Dietary Radioactivity Intake from 3Bicassay Data: A Model Applied to 3’c¢s

Intake dv 3ikini Island Residences. Health Physics Journal (submitted).

Greenhouse, N. A. Follow-up Radiological Surveillance, Marshall Islands.

Presented ar the 1978 Annual Meetingof the Health Physics Society,
Minnearolis, Minnesota, June 1978.

 

GK-S@



 

 

wach noaee _ 3eoGEe ano ALFCATIANG COOE GATE safc anancl

: : ot | 94/02/79 ~
Marshall Islands Radiological Saletv . “PeosoQ3-4 (Oe

CONTRACTOR NAME | COLE aa NUMBER TASK NO. REV. NC\
BNL! ! Q

4 3 0Associated Vniversicties.

19c. Purvose.

is program is cperated to 3rovide continuously updated data on ionizing
radiation deses and dose commitments received sy che residents of islands in

the Northern Marshalls which have Seen ccntaiminated by U.S. atmospheric

nuclear tests. These data will be used =9 develop predictive dose modelling,
and co provide a basis for remedial actions when necessary.

 

29d. 3acxzreund.

This work was begun in 1974 to provide radiarcion safety relaced infeorma-
tion to the A.E.C. concerning tne residents of 3ixini, Rongelap, and Utirik

Atolis, and the impending return 32 the inewetax people.

 

l3e. <Approacn.,

Field trips co the Marshall Islands will se conducted cwo to three times

vear t9 do ta vivo counting anc urins caolleesicons lor radioassay and for

vironmental sampling. Sanplas and in vivo counting data will be analyzed
imarily at 3NL. Results wil 2 inecrtorated incs a compucerized data base

tT manipulation, modeliins sc as, and incortoraztion into raperts for

sublication.
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L9f. Technical Prrerass.

Three field trips were conduczed during F¥1978 for environmental sampliag

and personnel monitoring.

Tne Spring 1977 whole body counting trig to 3ikini demonstratad dramatic
and umexpected increases in Livas :Sody Surdens among the residencs. These

fiadings led to a Department of the Interior deci ton £9 move the Bikini reoplea

Zi their home atoll. The decline ig +3'cs and Se body burdens among the

3i<inians will be monitored guring FY1979. A derailed diac and living pattera

study of residents of the Northern Marshalls is exvected =o improve understand-

ang of internal and external radiation exmosure vachways. This study and

estimates of radionuciide exererion rates derived frem follow-up personnel
monitoring on che Bikintans are expected co improve sredictive modelling and
reduce the probability of unexpected occurrences such as thac at S3ikini laste

year,

Q
3

Emphasis on personnel monitoring is expected to continue through FYy1980
and FY1$81. Development at ultra-low level analytical capabilities for trans-
uranic radionuclides and the establishmenc of corroborative Dioassay prograns

21 cooperation with other laboratories ara axtected to clarify and quantitate
ow level plutonium end americium body burdens among the 3ikinians and Ronge-

~apese. Similar determinations among a Marshallese conrcrol population are
expected to demonstrate differences, if anv, setween the residents of sontam-

inated atolls and regional background.
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19£. Technical Proerass (cont.)

Systematic personnel and environmental monitoring programs are expected

to be initiated at Enewecak in r¥ 1980 and to be well established by FY 1981.

 

19g. Fucure Accomplishments.

These studies are expected to provide a better understanding of the
radiological impact on man resulting from habitation ia an environment contami-

Mated with man-made radioactive materials. They are further expected to

provide a basis forcorrective actions where needed and to minimize through
better understanding the fears of the people living in these areas.

}
we
ak
w
o
e
.

 

19h. Relatcionshiv co Other Proiects.

This program will function in cooperation with the BNL Medical Research
Program in the Marshall Islands and will occasionally share the same logistical
support resources for field trips. It will also function cooperatively with
various Pacific research programs at the Lawrence Livermore Laboratory; and
especially with programs to develop sredictive dose estimates for present and

future residents on contaminated islands. The BNL orogram will provide retro-
spective dose informacion to aid in the development of prospective dose models

by LLL.

 

193i. Environmental Assessment.

Work dome under this task preposal has either no environmental impact or
has impacts similar to those described in and covered by BNL's Environmental

Impact Statement (ERDA 1540).

 

193. Explanation of Milestones.

None

 

19k. Ocher.

None
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Associated Universictie

19a. Facility Reculraments

It is anticipated that work for this proposal will use exiscing Labora-

tory facilities and site ucility services.

 

19b. Pubdlicarions.

None

 

19c. Pursdose.

To look for correlactons between the incidence of thyroid nodules in the

inhabitants of Rongelap and Utirik Islands (Marshall Islands) and the

reassessed dose estimates.

This study will fuse together all available information on fallout from

the 3RAVO test and using advanced anaivtical techniques (now available) derive
realistic dose astimates =o the inhabicants of Rongelap and Utirik. The re-
sults should provide information cowards elucidating the whole question of low-
level erfeccs cf radiation.

 

19d. 3ackzround.

Incidence of shyrcid nodules, benign and malignant, in the exposed popu-
nations of Utirix and Rongelap has indicated critical differences in correspon-
dence between nodule incidence and thvroid dose Zor the popularcions. The
estimated external dose received from =he cime fallouc began to the time of
evacuation shows that the Rongelap populacion received an external dose (175
rads) which was about 13 times chac for the Uririk porulacion (14 rads), and
the thvroid dose was about 10 times larger, whereas che incidence of thyroid

nodules in the two populations were not significantly different.

A preliminary study has indicaced thar the critical area of investigation

that couid sned light is the period during the fallout and evacuation for boch
the islands. In addition, the face tnoac the Ucirik population returned within

120 davs following evacuarion, wnereas che Rongelap sopulacion returned only
atcer three years, requires that we look closely at the Utirik population in

terms of a longer exposure period, both incernal and external. Further scudies
would, therefore, have to concentrate on the re-examination of all available

data in reports issued sv various agencies during that period, consultations
with scientific personnel involved ar thac time, idencifying the areas of un-

certainty, and using appropriate computer arograms cto analyze the data. The

end result will anable us to look for correlacions between the incidence of

tuiyroid nodules and che reassessed dose estimatas.
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Fiscal concrol will be exercised through che use of monchly comparisons

petween actual expenses incurred and corresponding line items in the budget.

The studv will comprise:

c
t rature search for all available data concerning the BRAVO

such as, meteorological conditions and radiation neasurements.

ions with setfantiftic anc technical oversonnel involved in che
t2sct.

a.

a
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m
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i
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o

129. 90.
>. Use gf nigggric samples and teech samples to decermine L, ST,

and 239, Pu concencrations co derive concentrations of other

radisnuclides.

¢. Diese and tite style studies to orovide informacion for dose
assessment.

Simulation to determine the sransport and deoosition
active fallouc following the BRAVO cest.

 

‘
4
3

t
h 2l Progress in 3Y=3 (FY 1978).

Prelininary lictarature search and consultations with Dr. C.a. Sondhaus,

university of California, has been compleced. This has resulced in defining
areas of uncartainty in infornation available and establishing the procedural

aos shat should be carried out towards elucidating the problem. All avail-
42 cata on external radiacion measurements, radionuclide concentrations ia

=> wacer, vegetaticn, animal and food items have been collated. 1395istoric
zip Les collected from Rongelap and Ucirix have been submitted for I analvsis.

einen: meteacrological information pertaining to che 3RAVO test have been rea-

rad and the information provided to Lawrence Livermore Laboratory so that

an go ahead with the computer simulation of the cransportation and depo-
of Fallout.

2
7

Tachnical Progress in BY=2 (FY 19793)

5

-~

The 29. daterminations of =3§950oil samples will be completed. These

Samples will also Se analvzed for ““"I and 99t6 12 required. In addition, we

ara axcloring the possibility of analyzing "3ikini-ash" - the fallout chac
s@tcled on che Japanese [ishing vessel. This sample should provide the most
accurate descristion of the fallout. The compucer simulation of the trans-
portation and deposition of fallouc will also be completed. Final analysis of
a Tecent diet and Lite style study will on complerion provide an internal and
2xtarnal exposure estimata. All the data so gathered will be used to zenerate

a modei(s) for arriving at the dose estimate in terms of exposure at time of

Tailout. Jiscussions with scientists and cecnnical seople who were involved

SKesgou



 

= > hetTASA TITL | BUDGET AND REPCRTING CODE ‘DATE PREPARED

 

“Dose Reassessment Zor Rongelap and | Gk-01-92-01-1(9) ' 94/02/79
Uririk | (003010)

CONTRACTOR NAME ; CODE | BIN NUMBER TASK SO. REV. NO

Associated Universities. Ince. ; BNL | 0
 

L9f. Technical Prograss in 322 (FY 1979) (conc.)

with the SRAVO test will be continued.

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

Dose estimates derived for exposure during fallout, will be extrapolated
to oresent times and che model(s) used will be casted for their validity based
Qn current observed dose derceruinations.

 

i$g. Future accomplishments.

The techniques and expertise developed in the course of this study could

be used to reassess doses to population in other areas subjected ¢o exposure

from Fallout or eaven occupational situations in she past.

 

i2h. Relationsnis to Orher Frceiects.

a. This study will helo eascablish dose estimates from the cime
of the incident to the present, and will complement che aerial
survey for external radiaton measuraments, over these islands,

which has been completed. Together they should present a re-

liable picture of doses received oy the populations and also
enable dose estimates to be projected into the future.

b. This study will be in close conjunction with the BNL Radio-
logical Safety Program in the Marshall Islands and with re-
lated programs of the 3NL Medical Department. Continued
collaboracion with the University of Wasnington, Laboratory
of Radiation Ecology, and the 3artalle Pacific Northwest
Laboratory will be maintained in che area of sample analysis

and data interprecation.

 

2Ji. Environmental Assessmenc.

Work done under this task proposal has either no environmencal impact or

nas impacts simitar co those described in and covered by BNL's Environmental
impact Statement CORDA 1540).

 

294. Explanation of Milascones.

None

 

a3k. «6Other.

None
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18. TASK DESCAIPTION (Agproech, reletion to work pacxage. 17 200 words or fess)

A comprehensive radislogical safety program will he maintained for the

inhabitants of atolls in the Northern Marshall [Islands contaminated as a result of

the U.S. Pacific Tescing programs. The following icems and services will be pro-

vided,

a. Personnel monitoring and environmental sampling to provide data for 3NL

dose assessments and determination of radiological trends.

be. Individual and population dosimetry based on actual measurements, The

resulting daca will be used to modify dose commitmenc prediccive models so that

they may nore accurately reflece fucure trends,

c. Continuation of diet and Living pattern assessments to update relevance

parameters in long range prediccive dose efforts.

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

a. in vivo counting and urine bioassay of Rongelap and Utirik residents to
determine dose commitments from environmentally-derived radionucldies at these

atolls, and co better understand excrecton kinetics among the Marshallese.

b. Followup personnel monitoring at Enewetak to evaluate any change in

radionuclide body burden assoctated witn —1 year of residence on Enewetak Aroll.

ce. aA tinal determination of radionuclide body burdens among che former re-

idents of Bikini Atoll.

d. Continuation of analyses of ctransuranic nuclide excretion rates among
Northern “Marshall [Islands residents, and of transuranics and fission and activation

products among Marshallese control groups who reside outside or che fallout area.
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ava. fFacilicy Requirements.

Te is anticipated that work for this proposal will use existing Laboratory

raciliciles and site urility services.

 
-Jb. Publications.

Greenhouse, N.A., Miltenberger, &.P., Lessard, £.T. External Exposure

Measurements at 3ikini Atoll, BNL 51003, January 1979.

Greenhouse, N.A. Dosimetry Methods and Results for the Former Residents of

Bikini Atoll, BNL 26797, November 1979,

Miltenberger, R.P., Greenhouse, N.A., Lessard, E.T. Whole Body Councing

Resulcs for [nhabicanes of che Northern Marshall Lslands: 1974-1978, Health

Physics, in press.

“ilctenberger, R.P., Lessard, &.T., Greenhouse, N.A. Diecary Radioactivity

sacake from Sioassay Data: A Model Appited to l3’cs Intake by Bikini [sland

xeSidents, Healch Physics, in press.

 
2O0c. Pursose.

The primary purpose of this program {s to measure and evaluate che internal

and external doses to people living on those islands in che Marshalls group which
were impacted by Cropospheric fallouc from United States atmospheric nuclear tests
in the Pacific. Its objectives are:

a. Direct or indirect neasuremenc of radionuclide body burdens and resultant
toses and dose commitments.

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

ce. Evaluacion of dietary habirs and living pacrterns insofar as they relate
co the elucidation of exposure pathways and the determination of doses,

 
aid. 3ackzround.

| This program was initiaced in 1974 at the requese of the AEC (DOS) in anti-
<ipation of potential radiation exposures cto che returning Bikini population.

 

Ue. Approach.

internal and external doses will be measured and evaluted using accepted and
up=Co-date health physics practices.



 TLE | BUOGET ANO REPORTING CODE |  OAaTE PREPARED

 

TITLE |

' . ! i
‘tlarshall islands Radiological - HATO 2-)1-02-4) 1 03/31/80

Safety Progean !
CONTRACTOR NAME | COOE | WP NUMBER TASK NO. | REY. NO.

Associated Universines, inc.

 
cue, Approach cont.

Dietary and living pattern information will be derived from direct observa-

tions of island residents, and from standardized interviews with island residents

auring programmacic field trips.

Managemenc Controls

Fiscal control will be exercised in the form of monthly comparisons, over the

cask term, of actual costs incurred against corresponding line items of the budget.

Tecnnical results shall be monitored through a periodic review, by the Contractor

Task Manager, of accomplishments by measuring actual performance as compared to ex-

pected progress. All work shall be conducted in conformance with generally ac-

cepted standards for R&D and orher invescigative or analytic procedures, as ob-

served by universities and large independent researcn facilities including

Srookhaven National Laboratory (BNL).

 

-Jf. Technical Progress.

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

External and internal dose equivalents received during residency on Bikini

1Sland and internal dose equivalents to be received vost residency were evaluated

ror former Bikini residencs., Bioassay results from samples collected in January
and May 1979 and prior bioassay results were used to construct individual
70g90 body burden histories. Whole body counting results during 1979 and
results obtained in prior years were used to establish L37cg - 137mg, in-
dividual body burden histories. Daily activity ingestion rates were calculated

from the body burden data. Uptake regimes which besc fit the activity ingestion

crate data were; constant continuous uptake for 90Sr and stepwise increasing upo~

take for 137¢s. Dosimetric models which deseribed the uptake scenario were de-

zived and individual dosimetric results for persons residing on Bikini Island some-
cime during the years 1969 and 1978 were determined. In addition, doses due to

residual radioactivity in persons after departure from Bikini were calculated. In-
ifvidual body burdens, urine activity concentrations and dose equivalents have been

recorded or stored in a computer data base. Publications and reports describing

_ sosimetric methods and results, whole body counting results and btological removal

rate constancs for Bikinians have been written.

Routine personnel monitoring was provided for Rongelap and Ucirik residents.

A sCatistical analysis was performed to determine the minimum sample size needed to

establish the mean !4/cs body burden at the 90% confidence level. Male and fe-
male adult, adolescent and child categories were counted at each atoll and many

9ersons who participated in prtor whole body counting visits were recounted. In

addition, urine bioassay samples were collected from adult and adolescent popula-

tion groups. Body burden histories and dosimecric resules have been completed for

nalf the resident populations for’ years following rehabitation of the arolls.

A
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eUt. Technical Progress cont.

Data colleccion on types and amounts of food consumed by the Marshallese was

done by actually Living with them. Simulczaneous observations on their living pat-

terns were also made. These studies were parce 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-

awecak population. Evaluation 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 relevance atolls and/or islands.

Expected Progress in 8Y-1 (FY 1981).

Personnel monitoring and related demographic assessment activities will con-

tinue at Rongelap, Utirik, Enewetak and cther areas of interest to DOE, Monitor-

ing of former Bikini residents will be phased out unless circumstances dictate

otherwise.

Expected Progress in BY (FY 1982).

Personnel monitoring and related demographic assessment activities will con-

tinue in all areas of interest in the Marshall Islands.

 

20g. Future Accomplishments.

A running account will be maintained of individual and population dosimetric
intormation for the residents of islands affected by the Pacific Testing Programs.
tnese data will provide an empirical basis for improving the accuracy and value of

~Ong-range predictive dose assessments from man-made radionuclides in the environ-

nent.

 

~Oh. Relactonship to Other Projects.

This program operaces and interacts directly with the Brookhaven Medical Pro-

atam in the Marshall Islands, and provides contempory data to be factored into the

Retrospective Dose Reassessments for Rongelap and Ucirik (and other islands af-

facted ov weapons tesc fallouc), t also provides empirical bases for upgrading

~2ng range predictive dose nodelling activites such as those of che Lawrence

wivermore Laboratory. Coordination of this program with related programs within

JOE and its contractors will be accomplished through cimely exchange of program

tindings and related information.

 

fJi. Environmencal Assessment.

work done under this task proposal has either no environmental impact or has

impacts similar to chose described in and covered by 3NL's Environmencal impact

Statemenc (ERDA 1540).
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any management
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 ld. TASK DESCRIPTION (Approach, reiatian to work package. in 200 wordt or jess!

An in-depth study of all information pertaining to BRAVO tesc Fallout on
nongelap and Uririk will be made.
suter techniques, a comprehensive fallour mocel will be developed.

in conjunction with dietary and Life style raztterns prevalent at time of ex-
posure, a reassessed dose estimacte--internal ani external--will be made for the

estimates will be evaluated in

-!

sopulactons of Rongelap and Ucirix. These dose

tn addition, using advanced analytical and com-

Using this mod~

zerms of the thyroid nodule incidences in these populations, and the results ob-
cained will provide information towards correlating doses and radiation effects.
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-Va. Facilitv Requirements.

Ie is anticipated that work for this proposal will use existing Laboratory

facilities and site ucility services.

 

2-26. Publicacions.

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

 

-Jc. Purpose.

To look for correlations between the incidence of thyroid nodules in the

inhabicants of Rongelap and Utirik Islands (Marshall Islands) and che reassessed

dose estimates.

This study will fuse together all available information on fallout from the
3RAVO test and using advanced analytical techniques (now avatlable) derive real-

~stic dose estimates to che inhabitants of Rongelap and Utirik. The results should

-rovide information towards assessment of the risk coefficients for radiacion-

-iduced thyroid disease.

 

~Ud. Backzround.

Incidence of thyroid noduies, benign and malignance, in the exposed popula-

tions of Ucirik and Rongelap has itadicated critical differences in correspond-

=ace between nodule incidence and thyroid dose for the populations. The estinat-
ed external dose received from the time fallout began to the time of evacuation
shows that the Rongelap populacion received an external dose (175 rads) which was
apout 13 times that for the Utirik population (14 rads), and che thyroid dose was
a30ut 10 times larger, whereas che incidences of thyroid nodules in the two popula-

>20ns were noc significancly different.

. A preliminary study has indicated thac che critical area of investigation is

sNe period starting from the beginning of fallout co the completion of evacua-
tion for both che islands. In addiction, che fact that the Utirik popularion re-
curned within 120 days following evacuation, whereas the Rongelap population re-

curned only after three years, requires that we look closely at the Utirik popula-

tion in terms of a longer exposure period, both internal and external. Further

scudies would, therefore, have to concentrace on the re~examination of all avail-

adle data in reports issued by various agencies during that pertod, consultations

wich sclencific personnel involved at that time, tdencifyving tne areas of uncer-

tainty, and using appropriate computer programs co analyze the data. The end

resule will enable us to look fer correlations between the incidence of thyroid
accuies and the reassessed dose escimates.
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Oe, Approach.

The study will comprise:

a. Ufcerature search for all available data 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 cto determine 1297) 90sr,

and *39, 240py concentrations to derive concentrations of other radionucldies.

In addition, excised thyroid glands from exposed Marshallese will be analyzed for

1297 and 99Te and data so generated will be used to estimate the concentrations

of short lived todine isotopes.

ce. Dtet and life style studies to provide information for dose assessment.

d. Computer simulation of the BRAVO cest 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 accual costs incurred against corresponding line items of the budget.

Technical results shall be monitored through a periodic review, by che Contractor
Task Manager, of accomplishments by measuring actual performance as compared to ex-

pected progress. All work shall be conducted in conformance with generally ac-

ceoted standards for R&D and other investigative or analytic procedures, as observ-

ed by universities and large independent research facilities including Brookhaven

National Laboratory (BNL).

 

aOf. Technical Progress.

Technical Progress in BY-3 (FY 1979),

A preliminary literature search and consultations with Dr. C.aA. Sondhaus,

University of California, have been completed. This has resulted in defining areas
of uncertainty in information available and establishing the procedural steps that
shouid be carried out to reassess the dose estimates. All available data on ex-

ternal radiation measurements, radionuclide concentrations in soil, water, vegeta-

tion, animal and food items have been collated. Historic samples collected from

Rongelap and Utirik have been submitted for 129 analysis. Pertinent meceoro-

logical data pertaining to the BRAVO test has been researched and the information

supplied to Lawrence Livermore Laboratory so that they can go ahead with the com

puter simulation of fallout transportation and deposition.

The !29r 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 addiction, we are exnloring the possibility of analyzing “Bikini-

‘
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-Jt. Technical Progress cont.

ash” che fallout material thace settled on the Japanese fishing vessel, These

samples should provide the most accurate characterization of the fallout. Prelin-

inary compucer sigulations of fallout transportation and deposition have been conm-

oleced. Daca analysis of the recent diet and life style study has been completed.

Discussion with scientists and technical people who were involved with the BRAVO

tesce is being continued. Analysis of the Marshallese teeth samples for Pu {isotopes

is in progress.

Expected Proeress in BY-2 (FY 1980).

A Final report on the diet and life scyle for the Marshallese will be com-

pleted. The compucer simulation of fallout will also be completed. Thyroid glands

from the exposed Marshallese will be analyzed for 99Tc and 129T, Analysis of

the “Bikini-ash” will be done as soon as we get an aliquot of the sample. It is
also expected that data on the exposed Japanese fishermen will be made avatilable ac

chac cime. Preliminary analysis of the data generated so far will be made using

existing models. The results will be extrapolated to presenc times so as to test

the validity of the models used.

Expected Progress in BY-1 (1981),
 

Final dose estimates to che 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 fallour pattern.

 

20g. Future Accomolishments.
 

The cechniques and expertise developed in the course of this study could be

used Co reassess doses to population in ocher areas subjected to exposure from

zallouc or even those resulting from occupational situations in the past.

 

~Oh. Relationship to Other Projects.

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

measuremencs, over these islands, which has been completed. Together they should

present a reliable piccure of doses received by the populations and also enable

dose estimates to be projected into the future.

b. This study will be in close conjunction with che BNL Radiological Safety

Program in the Marshall Islands (HA-02-01-02-0) and with related programs of the
3NL Medical Department (HA~02-01-01-0). Continued collaboracion with the Univer-

sity of Washington, Laboratory of Radiation Ecology, and the Batrelle Pacific

Northwest Laboratory will be maintained in the area of sample analysis and data

interpretacion.
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and Utirik
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 Ui. Environmental Assessment.

Work done under this task proposal has either no environmental tmpact or has

impacts similar to those described in and covered by BNL's Environmental [mpact

Statemenc (ERDA 1540),

 203. Explanation of Milestones.

None

 201. Other.

None
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A comprehensive radiological safaty progran will be maintained for the
sabitants of acolls in che Northera Marshall islands as a rasule of the U.S.

if Testing orograms. The following trans and services will be orovided:

- personnel conitoring and enviromental sampling to sravide data for dose
assessmencs and determination of radiological trends,

2. individual and sopulacion dose~equivalent assessnent dased on teasurad
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data =9 apoly accurate? parametars to contemporary and orediccive dose assessments.

ogram activities in the coming fiscal vear vill anaphasize the following:

+ in vivo counting and radiochemics. analysis af dfological samoles for

2K AIS1lresidences,

2. in vivo counting and radiochemical anaivsis of biologic 3amplas far
mner 3ixini island residents,

3. ia vive counting and radiochemical analysis of >iological samples sr
‘arsnallesecomparison grouss who have not sudsisted from food grown on Ttirix,
Aongelao, 3ikial or Enewerak Atslis, and

=~» sampling and analysis of coconurcs and cocanuc tree fs0d sroducts sbeained
Tum aonewacak.
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9. Detail Attacnments 
 

ae Facility Requirements.

Ie is anticipated that work for this aroposal will use existing Laboratory

eilistes and site urilicty services.

 
be Publicacions.

Lessard, =.1., Milrtenberzer, 2.?., and Graenhouse, N.A. Olacary radio-

activity intake from bioassay data: A model applied s9 Cs~-L27. intake oy 3ixiat

island residents. Health Phys. 39, 177-133 (1980).

‘Miilcenberzger, 2.P?., Greenhouse, N.A., and Lessard, 2.7. ‘hole secy sountiag

sasulzs from 1974 to 1979 for B3ixini Island residences. dealtn Phys. 39, 395-30"

“1280). °

‘tet angfil cenberger, R.2., Lessard, i.7., amd Greenhouse, eae Ba799 4

Lomg tama siological removal rate constants for the 4arshallese sopula

Phys. “in press).

Lessard, =.7., Greennouse, N.A., and ‘iltenberger, 2.2. A reconstruction of

onic dose equivalencs for Rongelap and Jtirik residents - 1954 co 1984. NL~

57, Jerober 13930.a
+ nr

“2

Lessard, £.T. Rate constants for biological elimination of Stronciunm and

Zeasium in the Marshallese population. Presented at the 25th Annual Contarence on
3ioassay, Analycical and Environmental Quality, Las Vegas, Nevada, October, 1979.

Lessard, =.T. Body surden measurements as detemmined from whole 30d

zounting and urine Sioassay. Presented az the 28th Annual Conterence on 3isassay,

analytical and Invironmental Qualicy, Las Vegas, Nevada, Jetober, 1979.

?

uessatd, 2.7. Dose assessment for 2ongelap and Utirix residents 354 to
at
=. ,Prasent. Presented ac che 25th Annual Meeting of the Sealth Physics Soc

Seattle, VYashiagcon, July, 1980.

*

 cs Pursose.

The orimary vursose sf this orogram is to neasure and avaluate che

and extarnal dose aquivalencs =9 sersons Living on tnose islandcs in ine

zroup which were impacted Sv tropossheric fallout from Vaiced States atnos2

nuclear t2szs in the Pacific. Its obfectives ara:

we direct or indirece nmeasuremenc of radionuclide body burdens,

4 =

2. m@asurement of the external radiation enviroaenr,

L/An-c7/9
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29. Detail Atracnments. cont.
 

Ce Pursosa cont.

evaluation of diat and Living patterns
=

. ar as they relate to the

feation of axposure pathways and che der i on of dose 2quivaienss,

4. assess prospective dose equivalants for persons returning to atalls

contaminated during the weasons testing seriod, and

5. maintain conparison data and versonnei sonitaring and dose equivalent

data for individuals exposed co fission and activation products and ‘transuranic
nuclizes in the Marshall islands.

 

 

This oroegran was ini

Conmission (30S) in anciel
3ikini sopulazion.

(2 1974 at che request of the acomic TZaer2zyv

Z pocencial radiation exposures <2 che recurning

 

3. Adorcacn.

[ncernal and external dose equivalents will be avaluated using accested and
upeccedate healsa shysics sracticas.

Dietary and Living sactern informacion will be derived from direc: 2.0serva-

tion and interview with persons residing on atolls of interest. These intarviaws
Wilt. 3e standardized and conducted during whole-body sounting field trios.

Analvsis of soil and food chain related plants will sentinua in order to

relate racioactivity in f90d crops with body burgens. Coconuts, soil, sap iron

oconut trees and other diet items will 5e collected from residance or Food source
Sianis.t

+
g
a

Management Controls.

iscal conctrol will be exercised in the form of nmontnly comparisons, over the

asd 2mm, of accual costs incurred against corresponding Line items of the Sudgerc.

@ flew

C

Teennical tasules shali be sonitored through a veriodic raview, bv the Contractor
Tas< “anager, of accomslishments sy measuring actual serfomcmanca as somparad <9 2x-

Deci2s orograss. All work snall de conductad in conformance with zenerally

accepted standards for 28) and other investigzacive or anaivei: proceduras, 2s cob=

served Sy universities and large indesendeane research facilities including
3¢3042aven National Uaboratary (ENL).

aA —o-~ 77
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2. Setail Attacnmments. cont.
 

 

Tachnical 2reegrass in FY 1980.

Ia February 1980, a field tris was undercakan co Japtan and Enewetax Islands,

Znewectak Atoll and Ujelang Island, Ujelang Atoll to obtain baseline body~>urden

data on the Znewetax sopulacion ortor to thet tepatriation of inewecak Atoll in

April 1980. Personnel aonttoring was acccmplished chrough whole-body counting and
collection oF one liter urine samples from ali versons five vears of age and sider.

At Yielang, nonparticipanrs in the whole-body counting program were i{avited to

vide urine samples. Approximately 400 urine samples were collected and are

tantly being speccromettically analyzed for gamza amitters and radischeai~

MY analyzed for 32-90. Additionally, sarticisancs srovided physical and

mogracnic data.t
a

(+
f
a
“
W
f

2
B
R
E

Yhnole=sedy counting was conductad with two indevendent chair counting systems

fn which a “sodiua iodide detactor was vzosiztioned in frone of a satelded soerson.
Tne solid angia of the decacstor sermitted collection of shocons amictted from the

trunk of am adult body. This geometry allowed safe antry and egrass with com

sarable sensitivity ralative to che bed zeometry used in orior field trips.

ais om Japtan, inewetak

, and ¥=40 usin

Approximately +00 spectra were obtained irom ind

C 3
t and weight of the ser
y

q

and Ulelang islands. These spectra were enalvzed for C

talisration stancaras which best matched the sex, heizh

son. aAddictional analvses were performed to derarnine = !

statistics for various age and sex sudgroupings of the body burdens. Quality as-

suranc2 was ootained through duplicate whole=sedv counts and reovecictive point
source standard counts t9 determine the orecision and accuracy of the systen.

W
w

eC
4

suring the July and Auguste 1980 field cris, whole-body counts and urine

sanples wera collected ac “Majuro Atoll and Sili Island from former 3ikini Atoll ran

g3igenzs and item a comparison sopulation. Aporoximataiy 290 spectra were obtained
anc 100 urine samples csllected. ‘Fitty sercenc sf the spectra wera from oersons
ano were residents and vhole~body counted on 3ixini Atoll in April 1990, 10 vercenct

wete Irom former 3ixial Atoll residences aot counted Seforea and the remaining

ra irSpectra we om 4a comparison group who nad aever resided on 3ikini Atoll.

A qualitiv assurances orogram similar to that amploved at Inewetax vas usec.

Reviaw of the aistoric 3ikini whole-sedy counting data indicated no eifects 31

Qody~Surden assessnen=t due ia reconfiguration of the shialcing and detector. Ton-

secusiva aeasurements of a former 3ixini residenc’s body bSurden allowed computazion

a2 individual long-carm biological removal rate constants. This daca along wit
tle Tethodology vere writtan up and issued in a orisary scientilic pubiication.

Ac Xili island there were former 3ixini residents whose Cs~137 body Ze

ramained unchanged or increased. Reasons for this auciide Seing sresent in their
nurvant diet were invescigacad. This work showed that ihese Ssurdens were within

tar22 standard deviations of the mean Surden 37 the csusarison posulation excaot in

“ os
peedfa OD ga ~
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z. Tecinicai Prograss cont.

al Proeress in FY 1980 conc.c
e
n 4 23 p
A

0

Ss. 3urdens elevatad above this level could be aczributed to recent

of 3ikxini Atoll food which had bean transportad to Xili Island.

Suman ails samoles had been obtained frog four lactasing adult former 2ikini

23 whose Cs-137 body durden had Seen defined Sy whole-body counting and
adiscnent eal analysis of urine. “ilk saaeles along with 3ixini Island coconut

ba :a5 and auts were analyzed Sv gamma spectroscopy and atomic absorprion to ¢ce-

Tert.n2 the orasence of Cs-137 and K-40. Results were used to estimate the Cs-l2

sod t.rcen for Marshallese infants wnose orinar: food supsly was Auman cilx and

Stetnul irae sraducts.

t
l
y

a Fs| fu o
o
?

vity tagestion rates and fucure deody burdens for Cs-137 wera estinated
ation who may raturn £9 Zaua isiand, 3ikxini Acoll. This srojection

camnination cf activity transiar factors calculated From RAengeiap and
se~s0dy counting data and from 2activicy concentration analyses of coconut

tr2@2 oracucts. These factors were comparaole far doth atalls and dose-equivalenc
anis were srojectad for adulrs.

sive and contemporary external exsesure rate data, whole-body coun

: radiochenical analvsis of urine and blood data were reviewed for the

eune 1984 co December 1989 for she Rongelasese and Utirikese. MDosinetric
hich sest deseribed che ustake regime were consttuctad for the nuclides af

vaiiy acerivity ingestion rates, whole-sody dose-equivalanc rates and

valant commitments to various orsans wera determnined. Zooulation dosize-

12S and methods were written uo and rasorted in a BNL suolicacion.

ndivicual desimetric data vtecords are maintained at the Laboratory.

b
e
:

r
s

r
s

°

r
e
e
k

f
a

ixvectad Progress in FY 1981.
 

Parsonnel monitoring and related dasographic data will be obtained fron res

 

igents cf Rongetap, Usircik and Enewec2k and other areas of interest zo DOE. The

data tase on diet and living vatterns will Se uodated for all relevane atolls
ana/ar islands.

nxpectad Progress in FY 1992

=valuation of the decline af sSodv Surdens among former 3ixini fsland

resicenis wili continue for that sertion of the copulation in rasidanece on ‘faiur
Atoli of Xiii Isiand. Personnel ronitsring vill continue at Inewecax Atoll.
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-

fe Technical Progress cont.
 

Expectad Progress in FY 1983.
 

Radionuclide body burdens will be evaluated for the population in residence

at Enue Island, Bikini Atoll. Personnel monitoring and related demographic
assessment activities will continue in all areas of iaterast in the Marshall

tslands.

 

Ze Future Accomolisnments.

A dosimetric history will be amaincained for individual residents of the

Marshall *slands atiacted by the Pacific Testing Programs. These data will ors-
vide information regarding the uptaxe, retention, and excretion of vadioactive

taterial and will inaprove che accuracy and value of long-range oredictive dose as-

3essmencts from aan-tade radionuclides in she environment.

 

ne Relacionshis 23 Cther Pra-eecs.

This program opveraces and incaraces direcely with the 3rooknaven “Medical ?ro-

gram in che Harshall islands, and srovides contemporary data 29 be fZaczcred iaco
tne Recraspective Dose Reassessmenzs for Rongelao and Utirik (and other islands 4a i-
fected Sv weapons case fallouc). ‘tt also providas empirical bases for upgrading

Long vange predictive dose nodeling activites such as those of the Lavrence

vavernore Laboratory. Coordinacion of this program with related orogzams within

DOE and its contractors will be accomplisned through timeiy exchange of srogran

Findings and ralated information.

 

ie ZSnvironmental Assessmenc.
 

1.

work done under shis task proposal nas either no anvirommental inpact or has

tagacts simil to those des¢ribed in and covered ov 3NL’s Environmental inpact
Statament (Sapa 1540).

A
.

 

Capital Equioment in FY 1983.

An intrinste Ge(us) whole >sodvy counting system is needed £9 srovide tora

siane and effective operation in che “Marshall Islands Radiolsgicai Salectv
tam for sounting Low anerzy onoctons emitcted from transuranic nuclides. This

system ($150,200) and associated shielding and bed equioment (325,900) will be ised
79 Measure body Surdens of transuranics nuclides in persons at Enewetak Atoll 2c

.evals Ddelow the maxisum allowable for nenbers of the general sublic. Prassective
dose equivalencs for Slood formaing organs will be assessed Sased on these

measurements.
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 20. Jeatail Actachmenzrs. conc.

l. Other cont.

Capital Zquinosenc in FY 1382. tone.

A word srocessor ($29,000) for the Marshall Islands Radiological Safacy ?ro-

2ram *9 provide more efficienc and effective operation will be needed ‘to voreparea
primary sciencific publications and to srepare, codify ane store individual

dosimatry, bady surden, bioassay and demograchic records on the innaditanrs of the

Marsnall islands included in our study. The processor will ba used also ia th

prapacacion of crin repores, schedules and other aduinisttactive writing.
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4, 70h study of informacton sertainfag =3 22AT9 tase Fallout on Rangelao

and Vsiri > 3e made. in addition, a comorehensive Fallout 2

sevaloped using advanced anmalycical and comcuter techniques. ‘Vs

t2Ayuaccion with dlecary and Living »vatterns orevaienc during and fol
axposure of March 1954, internal and eaxtarnai rthyroid apsorbed dose =:
te made for varicus age and sex zgroupiags of the copulazions. Two other

widecendent aoproacnhes involving calculation of thyroid absorbed dase sased in the

nastorical soil sample analysis and based on the radisiodine analysis of the single

>sapesited urine sanple reported far che Ronzgeiao soxulacion are 5o Se undertaken.
~aesé@ Taesuics coupled with the Northern Marshall Islands Radiolozical Survey

“MIRS) and contemporary nersonnel monitoring activitias vill orsvide a technically

soune basis for retrospective thyroid absorbed dose astinaces for the atoll

copulations in the Northern ‘farsnail Islands. These estinacas wist Se evalsaced in

tars of tavraid nodule incidences in these sopulations, and the rasults 2>tzined

rr
a

will arovide fatfsrmacion towards co @lating absorbed dose and siolagiza1 affects.
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20, Jetail Attachmencs

ae Facilisy Requirenents.
 

is anticinated that work for this proposal will use existing Laboratory

s and site ucilicy services.

 

 

,

Naidu, J.2., Graenhouse, ‘.A., and Xnight, J. Marshall tslands: A Study o

Diec and uiviag Patterns. BNL 51313, July, 1980.

t
h

Lessard, Z.Te, Greenhouse, N.A., and Miltenberger, 8.?. A Reconstruction of

 

Thnranis Tosa Squivalants for Rongelap and Utirix Residents - 1954 to 1980, 3NL

. Purgosa.
Capen

The surncse of this research is co refine the estinmarad thyroid adsorbed

acses recaived ov members of the Rongelap and Utririx Atoll sopulacions in the
Marshall lslands. These doses will be compared co the thyroid nodule incicence t9

provide infcrmation towards assessment of she risk coerfictents for radiation
snduced iinvroid disease.

 

sucigence of thyroid nedules, benign and aalignant, in the exposed pooula-

tions of Teivrix and Rongelap nas indicated critical differences in correspondence

between nodule incidence and thyroid absorbed dose for these sopulations relative

72 tnat reported Dy the Japanese Tumor Registry Life Soan Study or the other popu-
saztions under study as reported in BIER IIIf. The estinated external dose received

irom ihe time fallout >began to che time of evacuation shews that the adult songe-2P
TopUuLation received an external absorbed dose (175 rads) which was about 13 cine

tAat for the Yeirix sopulation (14 rads). The thyroid absorbed doses were
2stinatead originally 79 be several csines these external doses.

relininary scudy nas indicated that che importants dosimetric area of

tion is the veriod starting from the beginning of fallout to the cemple=

ton for doch she islands. In addizion, she fact that the Vstrik

investiig

tion 3f

Tosulation

TosuLatio

744c a withia 125 davs following avacuation, vhersas tne Ronzgelas

taturnead alter three vears, requires that th
_ é

4

Lon Ttirtk senulaztion be

2xazined 2 saiiv in tems of a Longer exposure seriod, sx0th internal and

2xtarnal. gtuciles would, therefore, have £9 concentrat2 on the rTaaxanina-

tion of 2il availabi2 data in vrasorts issued ay varisus agencies during that

period, sonsultations with sciencilic personnel involved ar chac tine, idencifcvring

Tae avtaas of uncertainty, and using approoriate computer arograms to analyze the

Sata. The end resuit will enable comparisons between the incidences of thvrroid

nodules and the reassessed dose astimates.
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a. Setall Attacnments. cont.
 

@. Acoreach.

The study will comorisa:

1. Literature search for all avatiabple data concerning the BRAVO test, such

as, metazorological conditions and vadtation measuraments, and ciscussions wica

axnosei “Marshallese and with sctancizic and technical sersennal Lavolveda ia the

BAAv7 tast,

=. owuse of Aistortis sois samples, food samsles and reach samples to dietarnine

T2129, 34-90, and Pu-239, 240 concentrations to certve ittncentrations of other

radicnszcldieas. Ina addition, axcisad cnvroid zlanis irom axcro3sad larshailasa will

3e@ analrzed for IT-129 and To-33,

2. dtear and life style studies m2 srovide information fir iase assessment,

~. eomputer sinulacion of the 324VC0 test Fallout io ietermmine ithe iransocer:

and iarteosition of radionuclides,

te use of Aistorite BRAVO fallout radioactivity sancles 72 tatemine the

abundance of I-lLi? atoms per unic 2RAVO activity.

‘lanazenent Controls.

Fiscal control will Se exercised in tne formof monzniv compari

cask t2m1, of actual costs incurted against corresponding Line ita the budzec,.

Technical tesulss shail be monitored through a periodic review, ov the Coatraccor

Tasx Manager, of accomplishments ov neasuring actual scerfarmance as cousated <9

2axpeciad srogress. ALL work shall se conducted in conformance with zaneraliv

accestad standards for R&D and osher investigative or analvric sracedures, as

onserved Sv universities and Larza indevendent vfasearcsn facilizties ineluding

T2oxnavan Nacional Laboratory (3NL).
4

ons, cver ch
<

W
w

 

 

 

ze Tacnnical Proetess.

Technical Ptoerass in FY 198C,

A vanors oa the diet an TEvERg sattern of the Rongelavese and Teivikese “2s

seen xcinsleced. The computer simulation of fallcuz is teeing taformmulated vith

acci tz 2nat fata that has Seen sequiced. Thytoid zlands irom tne axnosed
Mar Tel129. Aporoxiaately 350 aistoric soilmaliese have Seen analvzed for Te~99 and

gies nave seen analyzed for +29 and ocher dosinecric liy imsortane nuclides.

wimtnary dase assessment for the Maren 1954 axvosed sopulation has been

raed D¥y two indevendent tethods {soil analysis and tadtochenmical analysis of

er rasidents of Rongelap Island, Rongelap Atoll. Additionally, a reanore

ecapietad on tne dose aquivalenc following rehabictation of Rongeiap and
wiatix Acails after the March i954 avacuation. Tats work involved decerminazisn 32

Dost raturn thyroid and other organ dose equivalancs iar incividuals and sesulaziana
Zrouss tased on aistsoric and sonfeanserary whole sodv counting and urine >istassay

Tasulct3.

7 ra
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i
t
h . Technical Progress cont.

 

Expected Progress in SY 1981.

Additional samples of soil, food and ash will be analyzed for I-129. S$r~90

and Pu-239, 240 analysis of teeth samples, especialiy that from exposed

individuals, will be done. Data derived from the "“3ixini Ash” studies will be
factored into the rafinement of che dose astimartea. fee and Living pattern studies

will be updated.

Expected Progress in FY 1982.

Factors such as solubility of iodine isotopes in fallout, che sossibdle son

sribucion from neutron induced activity, the imoact af thvroid seekers other than

iodine isotopes on dose, and caniizence lavels far values oF derived quantities
sucn as airborne aceivity concentrations during fallous will be invescizated. Otee

and living pattarn studies will be updated.

Expected Progress in FY 1983.
 

Diet and living sattern studies and dose reassessment will continue until

sompleted far all areas of iacarest in the Marshalls.

 

Ze Future Accomplishments.
 

The techniques and expertise developed in the course of this study could be

sed to raassess doses to sonulations in other areas subjectad to exposure fron
Tallouc or aven those cesulsing from occupational situations in the past. Addi-~

tionally, this study wili provide a better astinmate of the crue value for thy-

raid nodule incidence cer unizs rad enabling technically sound risk faccors to Se

associated with ioniziag radiation exposure.

 

Re RelLationshioa to Ocher Protects.

ie This study wlll hels astabiish external and intarnal dose estimates from

the cime of the incidence 9 the oresenc, and will complemenc che aerial survey :
extarnal tadiation naeasuraments, over sthesa islands, which has Seen complatad.

Togecher they should orssenc a raiiadle sicture of doses received dy she

repulations and also enabie isse astimatas =o be srotected inca the future.

*~

=» This study wili Se in close confuncetion with the 3NL Marshall Islands

Radislogical Safety Progran (ZA—~)2-31-02). Conciaued collacoration with sche

vaiversity of Washingcon, Laboratory of Radiation Zcolegy, and the Battelle Pacific

Jorehwest Laboratory will Se maintained in the area of sample analysis and data

sncargracacion.
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7). DJasaitl Attachments. cant.

Le Environmental Assessment.
 

impacts sia
Stacenent (22DA 1549).

one under tnis tas proposal Tas aitie

lar to those cescribed in and covered
b

environmental impact of as

by 2NL’s Environmental Iapacc


