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ADDITIONAL EXPLANATION FOR OPERATING COSTS

Brookhaven Natiocnal Laboratory RZ-Operational Safety
Laboratory Program
l. Contractor: Contract No.: Task No.:
, - . —_—
Associated Universities, Inc. AT(30-1)-16
2. Proiect Title: 189 No.:
Safety Studies and Development of Operational Guidelines
Marshall Islands Radiological Safety Program RZ-1
3. Budget Acctivity No.. 4. Date Prevpared:
RZ-03 May 1974
5. Method of Reporting: 6. Working Location:
Annual report to Division of Operaticnal Brookhaven National Laborator
Safety
7. Persen in Charge: 8. Project Term:

C. B. Meinhold

Principal Investigator: From: To:
N. Greenhouse Project will be initiared in
F. Haughey FY 1973,
A. Hull
9. Man-Years: FY 1974 FY 19753 TY 19746
Sci., Res, Assoc. (Ph.D. or Equiv,) == 1.0 1.0
Prof. (B.S. or Equiv.) --- 0.5 0.5
Sci. & Prof, - Total .- 1.5 1.3
Others --- 1.0 1.0
Guests & Research Collaborators --- - ---
Tocal —-- 2,53 2.5
10. Costs (In Thousands of Dollars): FY 1974 FY 1675 FY 1976
Labor (including benefics) 0 30 66
Mats., Trav., Dev. Subcont., Spec'l Proc. 0 75 37
Reactor, Accel., and/or Computer Usage 0 2 L
Allocated Technical Services 0 3 L
Gen. & Adm., Overhead 0 15 32
Total Research Cost 0 125 137
Squipment Cbligations 0 20 0
ll. Reac:or Concaoe: 12. Materials:




Sarfety Studies and Development of Operational Guideiines
Project Title: Marshall Islands Radiological Safecy Program RZ-0

13, Publications:

None

14, Scove:

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 scientific investigation will be suggested to the Division
of Biomedical and Environmental Research, and other support activities to
the Division of Operational Safety.

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

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

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

15, Relationship to Other Projects:

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

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

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

16. Technical Progress in FY 1974:

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

(See Continuation Sheet) RZ,(



Safecy Studies and Development cof Operational Guideiines
Marshall Islands Radiological Safety Program

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

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

Proiect Title:

22-03

17. Expected Results in 7Y 1975:

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

18. Expected Results in FY 197§:

A radiation protection program for the islands will be fully implemented

with the expectation that this project is to be continued fer an indefinize
period.

19, Descripticn and Explanation of Maior Materials, Fauipment and
Subcontract Items:

In FY 1975,
channel analyzer

capital equipment funds of $20,000 is requested for a 200
and its associated hardware. The equipment is required co
bring our environmental monitoring facilities to the "state of the art."

20. Prooosed Cblizations for Related Comstruction Projects:

None
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izookhaven National Laboratore XW-Operaticnal Safetrw
wadoratory Prograz
.. Conzracsor: Corcracs Ne.: zask No.:

=2n--accozr: L3228 NO. ¢
Associated Universities, Inc. 2(30-1)-16

2rgiect Title

Safety Studies and Development of Opera

189 No.:
tional Guidelines

Marshall Islands Radiological Safaty Program :
. Bugzet Activizy No. : 4. late Prapared:
RW=-03=-(a) Mav 1976
°. Method of Reverting: 5. wWorking Location:
Annual Report to Division of
- . . . ‘ 1 T
Operational Safecy, Zonthly visiss Brockhaven Naticnal Laboratory
to DOS, Scientific Meetings and
Journals
7. 2erson ia Charge: 3. Proiecs Term:
C. B. Meinhold
Continuiag
2rincinal Investigacor: From: 10
N. A. Greenhcuse
<+ 2. Naidu
A. P, Rull
3. Man-Years:
Lnsssars:
Transition
Direct Man-Years FY 1976 Period FY 1977 FY 197¢
Scientific « Professional " 2.5 0.5 2.0 2.0
Cthers 1.0 ; 0.3 1.0 1.0
Guests & Research Collaborators ——— ——— -——— PR
Total 3.5 0.8 3.0 3.0
-C. Coscs (In Thousands of Jollars):
Transition
Y 1976 Period Y 1977 Iy l197¢
Research Costs 140 30 140 130
Zquipment Obligations 30 10 15 10
-l. Reac:tar Concept: 2. Materials:
PEI T PR
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Safety Studies and Development of Operational Guidelines
Marshall Islands Radiclogical Saferv Program RW=03=-73)

o
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13, Publications:

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

Followup. Proc. YNinch Midvear Tcoical Svmoosium. Cperational Hezlrh 2hvsics.
—enver. Tebruar 1G7€, P, L. Carson, Zd., pp. 7%i~7, Healzh Phvsics Sociezy,
Jentral Rocky Mountain Chapter, Boulder, Colorado, 1976,

14, Scone:

A comprehensive and ccntinuing radioclogical safety program is required
for the Bikini and Znewetak people who desire to reinhabit their home atolls,
The program includes analyses of extermal radiation levels, soil and ground
water contamination levels, and radicactivity in terrestrial and wmarine biota
wnich ¢omprise the numan food chain. From these data, both extermal and in-
ternal doses and dose commitments will be made., In addition, projections of
future radiological conditions will be pestulated in order to provide appro-
priacte guidance om projected land use and living patterns., Earlier dose as-
sessments will be revised and updated, and dosimetry models will be refined to
reflect actual trends as determined Zrom the monitoring program.

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

Field operations will be closely coupled with those of Brookhaven Medical
Survey in the Marsnall Islands, and Radiological Safety Program persomnel will
De of direct assistance to the Medical Survey whole body counting activities.
Ancillary environmental radiological assessments will be made at Rongelap and
Utirik atells on an alternate vear basis.

135, Relationshio %o Qrher Proieczs:

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

16. Technical Prcgress in FV 1976 and Transition Period:

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

(See Continuation Shaet) Rl
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Safety Studies and Development of Operationai Guidelines
roject Title: Marsnall Islands Radiclogical Safety Program RW=-03-{a)
lé. Technical drogress in TY 1976 and Transition Pericd: (Conc'c.)

Sune=-July 19
currently Dpe

- Eaa
=34 -.al’l~ SIKL

75 in wnich BNL participzted, Datz from both these surveys are
inz used to refine dose and dose cemmiiment predicctions for re-
ni residents,

BNL ccllaborated with the University of Wasnington LRE in a regiomal
radiological background sctudy ia Micronesia, November-December 1975. Data
from this study will be used as a reference base against which radioclogical
data Irom the northerm Marshall Islands can be compared,

The Zirst routine followup studv for Bikin:i and Emeu is scheduled for
april 1976. This survey will include detailed radiological profiles of the
Nam-Bokata complex of islands which are the nexrc areas scheduled <or agricul-
tural developmen: in che Bikini atoll mascer plan,

L7. Expecced Iesults in FY 1977:

Ground survey suppor:t will be previded for a planned interagency aer:ial
radiological survevy of all previously unsurveyed atolls in the northern
Marshall Islaands which may have received local fallout from zhe U.S. arzos-
oheric nuciear cescs.

Znewetak will be visited by the pregram princi irals in order t¢ establish
& Touiine environmental monizaring pregram Zor cthat acell,

tinued technical suppor:z will be provided by BNL for the ERDA-funded
Pacific Basin racdiological program cf the University of Washington LRE.

13, Expec:zec Results in TV 1078

Conzinuation of programs described im Y 1977.

19, Descriscicn aad Zxplanation of Maicr Materials, Ecuizment anc Subconrtrac:s
ztems:

Capital Zguioment F'scal Year 1677:

Additional z=emory and an x-y plotter ($9,000) for :the Ge(Li) spectrcmeter
system is needed to improve sample analvses and data processzng capabi l;:zes
on large numbers of envirommental samples collected dur ing f£ield surveys.

Peripneral electronics ($6,000) for a zhin intrinsic germanium detector
array is needed to process soil samples for heavy elements.

Capital Zauioment Fiscal Vear 1978:

In Y 1978 a standard compatible magnetic tape unit ($7,700) wilil be
neaded for data storage, which will enable the sciemtific scaf? = z

tn

(See Continuaticn Sheez) Riv-



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

Proiess Ti
L9, Dascrincicn and Zxdlanation of Maier HMazarisls. Zcuioment and Supeontracs
tems: {(Zonz'd.)

Canizal Zguipment Fiscal YVear 1979 (Sonc'd.,)

Specirs data Irem presen: analvzer equipmen: to the Central Sciencific Compuc-

ing racilizy,

cr Ralaced Conscrucrtion Proiects:

20. >Precocsed Obligac-ons

None
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ADDITIONAL ZXPLANATION TOR CPERATING COsTS

Brookhaven Naticnal Laboratorv
Laboratory

RK-Znvironmental Research and Developrer
Program

1. Contracter: Contracet No Task No.:
Associated Universities, Inc. EY-76~-C-02-0016

. Project Title:

[ 8]

189 XNo.:

Surveillance of Facilities and Sites
Marshall Islands Radiological Safety Program

3. Budget Activitv No.:

RK-01-05-02-3
(600003)

4. Date Prevared:

May 1977

J. Method of Revorrting:

Annual Report to Divisicn of Operational

6. Woriing Locacion:
Brookhaven National Laboracery

Safety, Standards and Compliance (SSC),

Monchly Visics to SSC, Scientific Meetings

and Journals

7. Person in Charze:

8. Projecr Term:

C. 3. Meinhold Continuing
Principal Investizacor: From: Ta:
N. A. Greenhouse (664=4250)
9. Man-Years: Pres. Bud Rev. Req.
FY 1977 FY 1978 Y 1978 TV 1979
Sci.,Res.Assoc. (Ph.D or Zquiv.) 1.0 2.0 2.0 1.2
Prof. (8.S. or Equiv.) 0.5 1.0 1.9 1.9
Sci. & Prof. - Total 1.5 3.0 3.0 2.0
Others 1.0 1.5 1.5 1.5
Guests & Research Cellaborators “-- - - ---
Total 2.5 4.5 4.5 3.3
<0. Costs (In Thousancs =% Dollars): Pres. Bud. Rev. Reg.
7Y 1977 TY 1978 TY 1978 TY 1979
Labor (including benelits) 63 79 87 83
- Mats.,Trav.,Dev.
Subcont.,Spec'l. Proc. 44 32 62 67
Reactor, Accel., and/or
Computer Usage 0 0 0 0
Allocated Technical Services 2 1 1 1
Gen. & Adm. Overhead 31 38 42 60
Total Research Cost 140 150 192 211
Equipment Obligations 10 10 10 5
21. Reac:zor Concepct: Li. Matertals:

AK-1/z



: Surveillance of Facilities and Sites
Project Ti:tle: Marshall Islands Radiolegical Safety Program RX-01-05-0-

13, DPublications:

Greennouse, N. A., Levine, G. S., Kraner, 4. W. and Naidu, J. R. A thin
intrinsic germanium detector array for direct counting of soil samples. Pre-
sented at the 2lst Annual Meeting of Health Physics Society, San Trancisce,
California, Jume 1976.

14, Scove:

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

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

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

15, Relationshio zo Cther DProiects:

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
for Radiation Ecology is anticipated in SSC-sponsored environmental programs
in the Pacific Basin.

16. Technical Progress in FY 1977:

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

(
RHh-114

(See Continuation Sheet)
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Surveillance of Facilities and Sizes
¢ Title: Marshall Islands Radiological Safetv Program RX=-01-05-02-
achnical Progress ia Y 1577: (Cont'd)

'y

Toie

c
l6. T

Tepresentative of contaminated and uncontaminated locations in the region as
part of a plutonium excretion study. Definitive measurements of extermal ex~
posure rates were made at Utirik and Rongelap, and the incremental exposure
rates Irom 3ravo fallou:t were deterzmined for the village islands and several
others at *these atolls,

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

17. ZIxoeczed Resulzs in 7Y 1%78:

Installactions of air sampling stations will be completed at Kwajalein,
iai, Rengelapsand Utirik; and initial results of air monitoring and inten-
ied urine bicassay programs are expected.

Group survey support will be provided Zfor a planned interagency sponsored
aerial radiolcgical survey of all previously unsurveyed atolls in the northern

Marshall Isiancs which may have received local fallout from U.S. atmospheric
auclear :tests,

s
3
"y

'

Y 1676:

18, <Zuvecztes Iasu

Centinuaticn ¢ programs described for FY 1977 and 1978.

. Descristioan :nc Exvianation of Maior Materials, Ecuipment and Subcontract
lrems:

}-2

Capisal Sauioment, TV 1978:

Peripneral electromics ($10,000) for the Safety and Environmental Protec-
on Jivision analytical laboratory is needed to process the increasing load
environmental samples collected on field surveys.

Ry
-
-

Q

Maior Subccntract Trems, TY 1978

A supplemental budget request was made for FY 1977 to initiate the air
monitoring and expanded urime biocassay program for plutonium., It will be nec-
eéssay to extend the contracted peak load analyses of these samples into FY 197¢
because of the lengthy set up and processing Cimes for amounts of radicactivi=m
which are below conventional limits of detectiom. Anticipated cost is $10,000.

Capital Equinsment, TY 1979:

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

(See Continuazion Sheet)
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Surveillance of Facilizies and Sites

RXK-01-03-07

Project Title: Marshall Islands Radiological Safetv Program
2 Pronosed Oblizaczions Zor Related Constructicn Proijects:
None
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SCHEEDULZ 139
ADDITIONAL EZXPLANATICON ZOR CPEIRATING OBLIGATIOVNS
3rooxknaven National Laboratorv S=MulzieRasouraa

T&D0ratary Mission Rescurze
1. Contractor: Comcracs No.: Task No.:
Associated Universitiess, Inc. ZY-76-C-02-0016
2. 2roject Titla: 129 No.:
Surveillance of Tacilities and Si:zes
Marshall Islands Radiclogical Safzty Progranm
3. Budget Activity No.: 4. Dace Prevarad:
v, - s
GK-Ql-01-532~3=(a) March 1978
(600003)
5. Method of Reportinz: 8. Workiag Location:
fnnugl Reporz oo D}V151°“,?f Saraty 3rcokhaven National Latoratsry
Standards and Compliance (S530)
Monthly Visizs zo S3C
Scieatific Journals and Meetings'
7. Person ia Caarze: 3. Proiact Tarm:
M, - 14 . .
C. B. ..ei..ho;... Contlnulng
Princizal Ilavestizator: From: To:
N. A. Greennouse (664=4250)
9. Zerscn-rears: Pres.3ud. Jav. legq.
FY 1978 FY lo7¢ Y 1879 77 1328¢C
Diract Parson=-Years
Scientiiic & Professional 2.0 3.0 3.9 3.0
Qthers 2.3 2.0 4.0 4.0
Guests ¥ Research Caollaborators -——— .- .= ---
Total 4.5 5.0 7.0 7.9
10. Costs (In Thousands of Dollars): Pres.3ud. Rev. Req.
FY 1978 F¥Y 1979 TY 1979 TY 198
Research Costs 150 211 400 420
Total Research Obiigzacisms 198 ©218 368 427
Squipment Obligatisns 11 20 20 50
1l. Reactor Ccnceonc: 2. Macgerials:

§K- /1.



Surveillance of Tacilities and Sirtes
- Tiela. Marsnall Islands Radioiogical Saferv 2rogram 3K-21-J1-32-0

ciect Tircia:

13, DuoL;:at;:rs.

MLV

Greennouse, N. A, and Miltenperger, R. 2., Radiological analyses of
Marsnall Islands envircmnmenzal samples Zrom 1974 :througa 1976, 3NL Repors
(in press).

Greenhouse, N, A. and Miltenterger, R. P. External radiazianm survey
and dose predictions Zor Romgelap, Utirik, Rongerik, Ailuk, and wotje atolls.
3NL Repeort (ia press), '

fa) 200 Word Summarw: A comprenensive radiological safety pregram will

e maintained Ior :ie :innadifants of atolls in the northerm Marshall Islands
csntaminaced as a vesulc of the U.S. Pacific Testing programs. The following
itams and services will be provided:

1. ZInvirormental and personnel zoniteoring to provide dara for
331 dose assessments ancd detarmination of radioclogical crends.

-+ Individual and populaczion dosizmetry based on actual measure-
menis., These catz will De used 0 modify dose commitment sre-
diziive medels so zhac zhev aczurately reflect future crends.

3. Suggestions based on field experience to mitigate doses
via the gore critical pachways,

. A flexible resource of radiological expertise to independently
review radiation protecction programs associatad with renabili-

taction eZZorts in the tortherm Marshalls, and Zor related 1eal:zh

saysics intarescs of JES in the Pacific 3asin.

?rogram accivities Icr tie coming fiscal vear will eampaasize -he Sollew-

ing:

l. 2 vivo counting of 3ikini and Znewetak residents. These
efforcs will define daseline Yody burdens of gamma-emictsiz
1ucL;des for new vesidents at both atolls, and will periad-

ically assess changes In body surdens over tizme which aizhs
rasul: Irom various exposure pathwavs,

. Urine bicassay to define radionuclide excrecion fatzerms
rem individuals, and to escimate Sr and ctransuranic
uclide burdens.

[ Z I ]

o
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Surveillance of :
2 Marsnall Is.ands Radiclogical Safezv 2rogram SX-901-71-32-3-7

3. Defini:ion ¢Z the annual centributions zo dose viz zhe
inhalation pathway at 3ikiai, Rongelap, and Utirik. Special
emphasis will be placed on continuous air sampling for wind-
nediated resuspension oI radionuclides in local soils; and
on special measuraments %o cefine aerocsol contributicas re-
sulting from human activizv,

4, Development of radioslagical dose pradictive models which
iavolve Soth human and 2nvirssamencal nonitcring data,

(b) Supplement =2 200 Verd Summarv: The TY 1979 budget requesc concains
a significanc increase over :Ine Y 1978 allocation., This iacrease reflects a

3

realistic assessment Of cperating zostes imposed oy the ia wivo counting, bio-
assav, and air zoni or-ng activities bdegun ia 7. 1978, Addizionally, field
trip activities and analyzical latcoratory services have substantially exceeded
original =scizatas Ior the basi: rzdiolsgical safecy program, and these costs
are expected tJ contizue., Tizmallw, therz are a number of peripheral programs
of mutual iaterest o 3NL 2nd TES which will te cost-effaczive if included

wiilh che basi:z elforts, manpcower za3 sucdgec cermifsziag. These include in
order 3f impor:zaacea:

< $ 2C all actolls ¢Z incerest,
iizts Zor seasonal chanzes and long-
T 3sn alistic dose pradic=ioms.

L. 2Zefinizicn ¢f l:zc
and ccntiauous zoni:zc
terz Irends wihich aizht impac

2. Incorpcra:ion of public iniormacicn znd education programs
into the total 3NL eiffor: <o zinimize zhe adverse asychological
and sociological impaczs c¢f iccal radiol ogzual cenditions and
oL our efizris o understand :hem.

3. Retrospec:zive assassment of the radiolegical picru
northera Marsnalls prior o the establisnmenc af = 3
gram ia TY 197%,

Relagicnznis =2 DJther Zroiacms:

y-a
w
.

This program will be logistically ccupled wherever pessible to zhe 3NL
Medical Program in the Marshall Islands. Technical collaboration will con-
tinue on matters of zutual iaterest. The radiclogical safety program will also
bear directly on a retrospective reassessment of chyroid and whole bedy doses
to the 3RAVO fallout victims at Rongelap and Utirik, a new program for which
fund.ng is expected in FY 1978. The program will also interact cooperatively

icth related eflorts at the University of Washington (LRE) and at Lawrenca
Livermore Laboratory,

&x-/11

(See Ccntinuacion Sheer)



Surveillance of Facilizies and Sites
Swotags Ti=lga Marsnall Islands Radizlogical Safery 2Preogram  W-21-21-32
15, Technizal 2ragress ia Y 1973

Several repeorts are ia press or in pragress Ior dubliczationm ia TY 197
These reports will summarize all 3NL radiclogical program activitiss =o data

and identify che technical issues %o be addressed in TY 1979 and 1%80. Two
field crips were made in October 1977 to initiace the 3NL air zmomitoring pro-
grams at Bikini, Rongelap, and Utirik; and <o 2scablish che iz vivo councing
program. Sufiicient Zileid monitoring data will bteccme availacle =2 assess

average radionuclide body burdens Ior residents of 3ikini, 2wnzelap, an
Utirik, and ts make a prelizinary analysis of rhe inRalatioa s3zaway at these
atslls,

Personnel and analytical laboractory resources ars Seing =mobilizad
e

L o
provide technical program supporc for the ""13 Atoll Survew" which is expecrtad
during IY*1978.

At least =Wo additicsnal field crips are planned Zor 7Y 1378 o ccatinue
environmental surveillance programs at Utirik, Rengelap, and 3ikial, and z-e
study of tryends in *°/Cs bedy burdens at 3ikini, Tield frip scheduliag zon-
tinues to De hamperad, lowever, Dy uncerzainties over logiLitics sursaTI,

L7.

xoecsaet¢ w\su.t3 in TY 273

jret

:

At least :three field trips will be made z¢ Bikiai, Rengelagp, 3nd Uoird
Atolls to conduct routine envircnmental surveillaance and personnel =mocnizariaz
activities, 1Ia addition, two or more field zrips will Se . =ade 2 Zzewertak =9
continue baselime in vivo counting and bicassay acctivities degun in FY 1978,
and o initiate a new environmental surveillance program consiscent with zhe

return of contral of the atoll to the Marshallese.

Average baseline radionuclide body burdens will be established for
tvpical residents ¢l uncontaminated atolls., Additional comtributions =5 2ocv
burdens Irom envircnmental pataways ca contaminaced atalls w*’; ce determined
for individuals and populaticms. ac 3ikini, Rongelap, and Utirik. Zefinizian
of the inhalaciom pathway at che aforemencicned atolls will be complecad, and
a working predictive mocdel will be developed which incorporaces envirosnmencal
and pachway analyses with actual human uptake experience.

18. Ixpeczad Resulzs in TV L98C:

Continuation cf programs described in FY 1979.

Eu-1l {

(See Continuacion Sheet)



S ‘i * S TaAdTims J-
surveillance ¢f Facilities anéd Sicas
I N . - T1ToT L "3 2349l amiag .2 - - T3
Project Title: Marsmall Isiancs Radiologlzal Zazfemyv Program X=)l=0l=32=3=02)
i g : i T 14 i S i 41 Ty amA 2 -
19, Descrizrion ans sXo_anatizn 27 HMa‘or Maszarials, ~sLitlent aaé Subccnrrace
Iz2ms:

Canital Zguibment - FY 1980:

Two phantoas ($10,000) are required o provide adequate calisracions for
the Marsaall Islands In Yivo Couariag program. A computer-basad pulse heighc
analyzer ($40,0C0) is needed to maintain the division counting laborazory ac
state~of-the-ar:, and to provide independent analytical faciliriss faor
ultra-low-level sample countiag,

0. 2reoosed Oblizations for Relatad Conscructicn 2roisces:

None.

GK-111
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Mission Resourzs

Laboratcory
l. Contraccor: Contzract No.: Task No.:
Associated Universities, Imec. £Y-76-C-02-0016
2. Project Title: 189 MNo.:
Surveillance of Facilizies and Sitaes
Dose Reassessment Ior Populacions on Rongelap and Toirik
Following Exposure o Fallout
3. Budget Activicy No.: 4, Dats Pravared:
GX-01-01-52-3-(b) March 1978
(600150)
3. Method of Reporting: 6. Workiag lLocation:
Annual Report co Division of . .
3iomedical & Zavirormeatal Researca Brookhaven lational Laboratory
Scientific Meecings and .ouraals
7. Person ia Charze: 8. Projectz Term:
C. 3. Meinnold
Principal Tavestigator: From: To:
7. R. Yaidu (664-4210) Project to be iniciated and
N. A. Greenhouse (684-4250) cermisacad in FY 1979
9. 2arsorn=-Yaars: Pras.3ud. Rev.Req.
FY 1978 gY 1979 Y 1979 ¥ 1330
Jirect Person-Years
Scientific & Professicmal - .-- 0.3 --
Others --- --- -—-- --
Guests & Rasearch Collaborators - --— --- -~
Total --- --- Q0.5 --
i0.. Costs (Ia Thousands of Dollars): Pres.3ud. Rev.3eq.
$Y¥ 1978 FY 1979 £Y 1979 TV L9
Research Costs 0 0 23 3]
Total Research Obligations ) ) 0 25 0
Equipment Obligations 0 0 .0 0
1l. Reactor Concent: 12. Macerials:
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Surveillance 2f Tacilizies and 3itas
Dose Reassessment Zor Poaulacions za 20ngeliap and Utirik
droizes Ticle: <following Zxposure I3 Tallout GL-Ql-01-32-3-
13, 2uplicstions:
Nene
14 Scope:

(a) 200 Word Summars: Inci dences of thyroid nodules, benizn and mnalig-
nant, in the exposed populations of Utirik and Rongelap have indicated critical
differences in correspondence between nodule incidence and thyroid dose for
the two populations., The estimated excernal dose received from the =ime fall-
out began to the time of evacuation shows that the Rongelap populaticn ra-
ceived an external dose ( 175 rads) which was about thirteen times zhaz for
the Utirik population (l& rads), and the thyroid dose was about ten tizes
larger, whereas the incidence of thyroid nodules in the two populations were
not signficantly differenc,

A preliminary study nas indicated that the critical area ¢f investigation
that could shed light is the period during fallout and evacuatioan Zfor both the
islands. In addition, the Zact that the Utirik peopulation returned wizhin 120
days follcwing evacuacisn, whereas the Rongelap pepulation recurned oaly afzar
taree years, requires that we look closely at the Utirik npopulacion in zerms af
a longer exposure period, both iantermal and extermal. ~Further scudies would,
therefore, have o concsncrate on the re-examination of all available data in
Teports issued by various agencies during that period, comsultaticas with scie
encific persomnel Iavclved at that time, identifying the areas of uncertaiacy,
and usiag appropriate ccomputer programs to analyze the data. The end cesult
will emable us to lock for correlations between the incidence of tayroid
nodules and the reassessed dose estimates.

-
tn
L ]

Relationsnio %29 Other 2raiecrs:

(a) This study will help establish dose escimates “rom the zime of the
incident to the presenc, and will cocmplement che aerial survey, Izr external
radiation nmeasuremencs, over :these islands, wnich is scheduled soocn. Togetler

tley should present a reliable sicture of doses received 2y the sopulations
and also enable dose 2stizatas co be 9ro;ec’ed iaco the furture.

(b) This study will be in close conjunction with the 3NL Radiological
Safety Program ia the Marshall Zslands and with welatad programs oI the 3NL
Medical Department, Ccntinued collaboration with the University of Washingtoun,
Laboratory of Radiacion Zcology, in the area of envirommental radioacr lvity
will be maintained.

16. Tecnnical 2?rogress :ian TV 1673:

Preliminary literature search and consultations with Dr. C. A. Sondhaus,
University of Califormia, have been completed. This has resulted in deZining
areas of uncertainty in informacion and establishing the procedural steps thac
should be carried out cowards eiucidating this problem. 7rogress is beiag made

(See Continuation Sheer) : Sx=-13]
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Surveillance 3% Tacilizia
Sose Reassessment ‘or Povulacions 2n Rongelap and Utirix
; - Fallowing Zxposure zo Fallouc Gx-01-01-32-:

3: (continceag.

= )
ot
O

2acg Titlia:

2canicai Jdvagrass .a 27 %)

in the analysis of histcorical samples (dated March 1, 195¢ fropm Rongelap aad
Ctirik Islands), dowever, delay in funding Zor TY 1978 Rnas Caused :the project
to be set aside until such time that the fundiag is appropriated, Consequently

Lt is expected that studies will have to be conctinued into FY 1979,

l7. Exopeczed Resulcs in TY 1379:

The literature search, consultations and ~he analysis of daca will be
completed, and will lead co comprenensive discussions and final dose assess-
ments for both the islands. These Tesults will be used to test the nysochesis
that radiaction effects can be translated into meaningful dose estimatas, The
prognosis of the FY 1978 study should also permir validation of the models
used in arriving at the dose estimates in terms of present day exposures.

18. Expected Results in v 1980:

Program compleced,

. Descriortion and Ixolapacisn of Maior Materials. Zcuisment and Sutcontrace
~-ems:

=
O

Jone.

. 20. Proposed Obligactions for Related Comstruccion 2wsiacts:

None.
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INERGY - OPEIRAIING EZXPTNSES AND CADPITAL ACO CISITION

SCHEDULE 1389

aDDITIONAL 2 ANATICN FOR QPERA

TING JBLIGATIONS

sX-Mulci-Rascyu=ze

Laboratorv Missicn Ressourza
.. Contracror: Contracz No.: Tas<k YNo.:
xohbidliol:
Associated Universities, Inc. EY~76-C-02=-0015%

2.

o e

Project Tizle:

Surve*"ance»of Facilities and Sites-=SU

189 Yo.:

ARY

Date Prenarad:

‘ 3. 3udzec Activity No.: 4,
! GK=01=31-52<3 March 1978
-
! 5. Mechod of leporting: 6. Working Location:
See sub-activicies Brecokhaven National Laboratory
7. Person ip Charze: 8. Proizct Tarm:
See sub-activircies Conciauing
- Princisal Iavescizator: - -
From: -
See sub-activiries
9. Persom-Tears: ?res.3ud. Rav.3leq.
FY 1978 rY 1979 ¥ 1979 Y 1980
Sci.,Res.Asscc. (Ph.D. or Equiv.) 1.0 1.9 1.5 1.9
®rof. (38.5. or Zquiv.) 1.9 ) ) 2 .q
Sei. & Prof. - Total 2.0 3.0 2.3 3.0
Qthers 2.3 2.0 4,0 4.9
Guests & Research Collaborators - —— - e
Total 4.3 3.0 7.5 7.0
10. Costs (In Thousands of Jollars): Pres.3ud. Rev. Rec.
IY 1978 ¥ 1979 Y 1979 Y 1980
Laber (includiag benefits) 36 116 164 171
Macs., Trav., Jev.
Subececnt., Spec'l Proec. 6 32 135 125
Reactor, Accel., and/or
Computer Usage 0 0 5 0
Al‘ccatad Tachnical Services 1 35 3 3
Gen. § Adm. Overhead , 47 58 117 113
Total Research Cost : 150 211 425 420
Total Research Cbligations 198 218 394 427
Equipment Obligations il 20 20 30
+l. Reac=or Concent: 12. Materials:
AM-it3




Project Title:  Surveillance &

~c2s GK=Jl=-3l=3Z-
SUMMARY
Sub=activity Ticzle
GK-01-01-32-3-(a) Marshall Islands Radiological
Safecv 2rograx
GK=-01-01-32-3~(b) Zose leassessment Ior Poopulations
cn Rengzelap and Utirzik Tollowing

ZIxposure o Fallcut

(See Continuation Sheet)



DEPARTMENT OF ENERGY
ENERGY - OPTRATING TXPENSEIS AND CaPITAL ACQUI SITIOV

SCHEDULE 189
ADDITIONAL EXPLANATION FOR QPERATING OBLIGATIQNS

—

.

Brookhaven Natiomal Laboratory GK-Multi-Resource
raboratory Prceranm
1. Contractor: Cantract lo.: Task No.:
Associated Universities, Inc. EY-76-C-02-0016
2. Project Titla: 189 No.:

External Radiation MeasurementCs and
"Ground Truch'" for Northerm Marshall
Islands Regional Radiclogical Survey

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

GK-01-01-52-3 : May 1973
5. Method of Reporting: 6. Working Location:

Written Report to D.0.E.S. Brookhaven Yational Laboratory
7. Person in Charge: 8. Proiect Terdm:

C. 3. Meinnold

Principal Investigator:

From: To:
N. A. Greenhouse (664-4230) . 3/78 12/31/78
9. Person-Years: Pres.Bud. Rev. Req.
FY 1978 FY 1979 FY 1979 v 1980
Sci.,Res.Assoc. (Ph.D. or Equiv.) -— - -== -
Prof. (B.S. or Equiv.) 0.5 — 0.5 -——
Sci. & Prof. - Total 0.2 -—- J.3 -——
Others — — _— —_—
Guests & Research Collaborators —— ——— -— -—
Total 0.5 —— 0.5 —
10. Costs (In Thousands of Dollars): Pres.3ud. Rev. Req.
FY 1978 TY 1979 FY 1979 7Y 1980
Labor (including benerits) 12 0 1, U
Mats., Lrav., Dev. .
Subcont., Spec'l Proec. 7 0 12 e
Reactor, aAccel., and/or
Computer Usage 0 D) Q 0
Allocated Technical Services 0 Q e 0
Gen. & Adm. Overhead 6 0 11 0
Total Research Cost . A 0] Ty, 0]
Total Research Obligatiouns 33 0 45 0
Equipment Cbligaticnms 0 0 Q d

:1. Reactor Concept: 12. Materials:




\

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

2
13. Publications:

Greenhouse, N.A. and Miltenberger, R.P. Radiological analyses of
Marshall Islands eavironmental samples from 1974 chrough 1976. BNL Report
350796 in press.

.

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

14. Scope:
———

(a) 200 Word Summarv: A comprehensive extarnal radiation survey program
will be conducted on each of the approximately 13 atolls or islands in the
Northern Marshall Islands which could have raceived tropospheric fallout Irom
U.S. nuclear weapons tests in the Pacific. The surveys will srovide '"ground
truth"” data on ambient external gamma radiation levels on-island. This data
will be used as the basis for calibration and normalization of aerial radio-
logical monitoriag by Z.G.&G. Corporaticn. The program will include detailed
exrernal radiation measurements with pressurization chamber aand sciatillation
survey instruments, and in situ zamma spectrometry on all islands of interest.
Surface soil samples will be collected and analyzed Zor significant gamma
emit=ars in order =o make decay corractioms for long-term dose predictioms via
the extarmal radiation exposure pathway.

BNL field trip staf’? and analytical lab facilities will be available for
other environmental sample collections and analyses as needed v the overall
sciencific program.

15, Relationshin "o Cther 2?roieccs:

This program is directly related to our couticuing 2nvircnmencal and per-
sonnel zmomitoring efforzs under the 3NL Marshall Islands Radiological Saferty
Program. 1t will also interact cooperatively with related efforts at the
University of Washington (LRE) and Lawrence Livermore Laboratory.

. Technical Progress in Y 1978:

[
(62

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

7. Zxsecrted Resulzs ia 7Y 1979:

1
£

The remaining :wo survey legs will be ccmpleted, data analyzed, and a

(See Comtinuacion Sheet)
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Txrernal Radiation Measurements aand
"Ground Truth'' for Northera Marshall

project Tizle: Islands Regiomal Radiological Survev Ar_AT_NT =571

17. Exvectad Results in 7Y 1979: (Continued)

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

13. =xpected Results im FY 1980:

Project will be completed in FY 1979.

19. Descrintion and Sxplanation of Major Materials, Zguipment and Subcontract
Items:

Capital Squipment, TY 1979:

None required.

Capital Ecuipment, FY 1980:

None reguired.

0. Proposed Oblizations for Relared Comstructicn Projects:

None.
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NERGY - OPERATING ZIPENSES AND CAPITAL ACQUISITION
SCHEDULE 189
S ADDITIONAL EXPLANATION FOR OPERATING OBLIGATIONS

K-Multi Resource

111

_sookhaven National Laboratory

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

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

1, 3udget Activity VNo.: : 4. Date Prepared:
GX-01-01-52-3 July 1978
3. Method of Reporting: ‘ 6. working Location:
Written report to D.O.E.S. Brookhaven National laboratory and

Marsnall Islands

Person ian Charge: 8. Proiect Term:

C.B. Meinhold Continuing
Principal Investigator:

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

9. Person-Years: Pres. Bud. Rev.Bud.
FY 1978 FY 1979 FY 1979 FY 1980
Sci.,Res.Assoc. (Ph.D. or Equiv.) — —— — ——
Prof. (B.S. or Equiv.) . ——— —— — —
Sci. & Prof. - Total — —-— —— —
Others —— —— — —
Guests & Research Collaborators — —— -— ————
Total _— — -~ -——
10. Costs (In Thousands of Dollars): 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 0 0 0 0

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

.1. Reactor Csncenc: 12. Materials:




Special In-vivo Counting and Bioassay Program for the 3ikini
People. Supplement to the 3NL Marshall Islands Radiological
Project Title: saferv Program GX=-01-01-32-:

13. Publications:

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

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

14. Scove:

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

The rationale for this effort is as follows:

(1) Accurate intermal dosimetry for 137Cs body burdens in the
Bikinians requires an assessment of extant body burdens just
prior to the departure of the people from 3ikini.

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

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

15. Relationship to other Projects:

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

16. Technical Progress in 1978:

Assessments of body burdens and clearance parameters_and the decermination

(See Continuation Sheet)



Special In-viveo Counting and Bioassay Program for the 3ikini
People. Supplement to the 3NL Marshall Islands Radiological

2?roject Title: Saferv Program. GR-01-J1-52-3

16.

Technical Proeress in 1978: (Cont'd)

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

17. Expected Resulzs in FY 1979:
Project will be completed in FY 1978.
18. Exvecred Resulgs in FY 1980:
N/A
19. Descriostion and Zxplanaticn of Major Matarials, Equioment and Subcontract

Itenms:

The funding request includes $3,0C0 for two round trip charter flignts

Setween Bikini and Kwajalein to ctransport the 3ikini people Ior in-vivo
counting.

Capital Tquicment, FY 1978:

N/A

Provosed Obligations for Relatad Construction Proiects:

Jone.
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“arshall Islands Radisleogizal 3afacv Progrzh
9. BUOGKT AND ALMOATING CICE (.0. TASK TERAM 1. SSNTRACTS A NAME 2. 3=2C€
~ 4 ) T H Lad: l (e (na CPUctiona)
GX-01l-J1l-38-4 (mm od ry) (mm ad rv) Associatad Tniversities, Ing.  3NL
(63C003) 19/01/73 Joen
V. GONTRAACTOR TASK MANAGER (Neme, /13 Yo Wb, PRINCIPAL NYVESTISATIAS
C.3. Yeinhold d.A. Grezenncuse
666=-4299
|
!
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7. TASK SESSAITTICN (ARprodacn, reiidn 10 4orr Jecrage, .n 220 worcs or .ess
A bcmarmensrfe radioLogical salecy cragram will Se =mainzzines Zor the imratizzacs
3f actells {n the Yorthern farsfall Isiands zongamiznaced as 2 rasul:z o7 the .3, Zazifiz
Jescing programs. The Iollswing Ltams and servizes will e sToviza:s
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3. Suggestions Sased on Iield axperiance T 1i:izacte deses iz the =or:
erizical pachways.
Pregran activities Ior the coming fiscal vear will ampnasiza the allowizg:
i, In vivo zoumcing aad urine >isassav of former 3ikizni rasidancs za zonizsw
the decline of amvirznzenzally zerivec 30¢y Suriens oI zam=a amiziars and
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Task TITLZ { BUDGET AND REPCRTING CODE gDAIE PREPARED
Marshall Islands Radiological { ; ) -
Safety Program | GK=01-01-08-4 | 04/02/79
! (600003) , !
CONTRACTOR NAME {ng? l IN NUMBER | TaSK XO. | RE'.V.0 NO.
| B3 |

Associated Universities, Inc.

7. Task Description (Conct.)

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

excration rates among Northern Marshalls inhabitants and among

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

4. GEstablisnhment of Cs and Sr excretion races among Mar-

shallsese control groups.

193, Facilitv Requiresments.

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

19b., 2Jublications.

\0

Tiscal Vear 12572

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

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

—ecember 1377.

Fiscal Year 1979 = lst Quarter

Miltemberger, R. P., Greenhouse, N. S., and Cua, F. T. Whole Bedy
Counting Results for Inhabitants of the Northern Marshall Islands: 1974-1978.
Sealth Physics Journal (subaitted).

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

Greenhouse, N. A. Follow-up Radiological Surveillance, Marshall Islands.
Presentaed at the 1978 Annual Meeting of the Health Physics Society,
Minneacolis, Minnesota, June 1978.

GK-%¢
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4/02/79
Marshall Islands Radiological Safatv 291-231-08-4 - 04702
drogram ? ( £0C03) |
CONTRACTOR NAME { COCE | 3Iw NUMBER {TaSK ¥NO. - RIV. uC.

)
B¥L I : g

Associated "niversitiss. Ing.

19¢. Purpose.

This program is cperated =3 provide contianuously updated data on ionizing
radiacion doses and dose ccmmitmenss received by the residents of islands in
the Northern Marshalls which have Sesen ccntaizinated by U.S. atmospheric
~uclear tests. These data will be usad to develop predictive dose modelling,
and to provide a basis for remedial acticns when necessary.

29d. 3acxzreound.

This work was begun iz 1374 to provide radiation safety velated infcrma-
-~ion to -he A.Z.C. concerninz -ne residents of 3ikini, Rongelap, and Utizik
Atolls, and the impendingz rezurn 2 the Inewetax people.

_3e. Approach.

slands will Se conducted two to three tixes
urinz colleczicns Zor radisassay and for

Fleld trips ro the Marshall

4.
]
]
)
1 . H

ser vear =20 do ia vivo cguncing an

savironmental sampling. Sazpla2s zand In vivo counting daca will be analyzed
srimarily ac 3NL. Resulis will Ze imccrporated incs a cczputarized data bLase
Zor zmanipulacionm, modellizz sctudias, and Incorzerasion into Ta2poris fov

2

uplication.

Z8f. Tacanical Prazrass.

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

v counting trip zo 3ikini demenstrated dramatic
Cs Sody Surdens among the residents. These
Zindings led to a Department of the Interior dec;sion 20 move the Bikini people

£2 their home atoll. The declime ia :37Cs and Sr body burdens among the
3ikialZans will be monitored Zuring FY1979. A detailed 4iarc and living pattam
study of residents of the Yorthera Marshalls i3 axpeczed :o Izmprove understand-
ing of intermal and external radiation exposure pathways. This study and
astizmates of radionuclide excretion rates derived frcm Zollow-up perscnnel
zonitoring on che Bikinians are expecczad zo improve predictive modelling and
reduce the probabilicy of unexpected occurrences such as that at 3ikini last
vear.

The Spring 1977 whole ?

d
and unexpectad inecreases ia =2/

g
3
<]

Zaphasis on personnel zonitoring is expectad o continue through FY1%80
and TY¥1581. Development at ultra-low level analrtical capabilities Zor trans-
aranic radionuclides and the establishmenc of corroborative diocassay programs
in cooperation with other laboratories are axrected to clarify and quantitate
low level plutouiuxm and americium body burdens among the 3ikinians and Reonge-
Zapese. Similar determinations among a Marshallese control population are
expeczed to demonstrate diffarances, if any, Setween the residents of concam-
inated atolls and regional background.

&K-29
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19f. Technical Progress (cont.)

Systematic personnel and environmental monitoring programs are expected
to be initiared at Enewetak in Y 1980 and to be well established by rY 1981.

19g. Future Accomplishments.

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

19h. Relationship o Other 2?roiects.

This program will function in cooperation with the BNL Medical Research
Program in the Marshall Islands and will occasiorally share the same logistical
support resources for field trips. It will also functiom cooperatively with
various Pacific research programs at :he Lawrence Livermore lLaboratory; and
especially with programs to develop predictive dose escimates for preseat and
future residents on contaminated islands. The 3NL program «will provide retro-
spective dose information to aid iz the development of prospective dose models
by LLL.

194, Eavironmental Assessment.

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

19j. Explanaticn of Milestones.

None

19x. CQther.

None
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19a. Tacilicv Regquiraments.

It is anticipatad that work for this proposal will use existing Labora-
tory facilities and site utility services.

19b. Publicacions.

None

T

19¢. ?Purpose.

To look for correlations betwaen the incidence of thyroid nodules in the
inhabitants of Rongelap and CUtirik Islands (Marshall Islands) and the :
reassessed dose estinmartes.

This study will Suse together all available information om fallout Irom
the 3RAVO test and using advanced analvtical techniques (now available) derive
realistic dose 2stimnates =0 the inhabitants of Rongelap and Utirik. The re-
sulzs should provide information towaris elucidating the whole question of low-
level erffects c¢f radiacilon.

19d4. 3ackzround.

Incideace of zhyrcid nodules, benign and malignant, in the exposed popu-
lations of Utirix and Rongelap nas indicated cricical differences in correspon-
dence between nodule incidence and thvreoid dose Zor the populations. The
estimaced external dose received from the ctime fallout began to the time of
evacuation shows that the Rongelap population received an extermal dose (175
rads) which was aboucz 13 times chat for the Utirik population (14 rads), and
zhe thyroid deose was about 10 times larger, whereas the incidemce of thyreid
nodules in the twe populations were not significantly diffarent.

A preliminary study has iandicated that the critical area of investization
that could sned lizht 1is the period during the fallout and evacuation for both
the islands. In addicion, the fact that cthe Utirik population returned within
120 days following evacuation, whereas the Rongelap popularion returned ounly
after three years, requires that we look closely at the Utirik population in
tarms of a lenger exposurs period, both inctermal and extermal. Further studias
would, therefore, have to conceatrate cn the re-examination of all available
data in reports issued tv various agencies during cthat pericd, consul:ations
with scientific personnel inveolved at that time, identifying che areas of un-
certainty, and using appropriate computar programs to analyze the data. The
end result will enable us to look for czorrelations between the incidence of
thyroid nodules and the reaassessed dosa estimatas.

GKR-103
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Fiscal concrol will be exercised through the use of monchly comparisons
hetween actual axpenses incurred and corresponding line items in the budget.

The study will comprise:

racure search for all available data concerning the BRAVO

a. Lize
t2st, such as, meta2orological condi:ions and radiation measursments.
Jiscussions with scilentific and technizal perscanel involved ia che
3RAV0 tast.

. . 129_ 9O,

5. Use ¢f HL;;Srlc samples and teeth samples to determine i, Sr,
and 2395 Pu concentrations to derive concentrations of other
radisnuclides.

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

inulaticn to detarmine the :transport and deposition
ive Zallour Zollowing the 3RAVO rest.

Tec

'
W
tn

1l Prograss in 3YV-3 (7Y 1978).

Prelininary li:taracture search and consulcations with Dr. C.A. Sondhaus,
University of California, has been completed. This has resulted in defining
arzas of uncartainey in inforzation available and establishing =he procedural

staps that should be carried out towards elucidacing the problem. All avail-
iciz data on external radiacion measurements, radionuclide concentrations in
soil, water, vegetaticn, animal and tood items have been collated. l"'Storic
sanplas bol-ecbad from Reongelap and Utirik have been submitted for I analysis.
farzizent 2 etacrologic information percaining to che 3RAVO tast have been ra-
searched and the information provided to Lawrence Livermora Laboratory so that
tnav can go ahead with the computer simulation of the cranspcrtation and depo-
stzicn of Zallout.
Technical Progress in BY-2 (FY 1979)
2

- The "7°T detarminacioms of :Qggsoil samples will bSe zcmpleted. These

sanplss will also be analyzed for “~ I and 997¢ if raquired. In addicion, we

are exploriag the possibility of analyzing "3ikini-ash" - che fallout chat
satzled on the Japanese fishing vessel. This sample should provide the most
accurate description of the fallout. The computer simulation of the trans-
forzation and deposition of fallout will also bHe compleced. TFinal amalysis of
3 recent diet and life style study will on completion provide an internal and
2xzarnal exposure estimaca. All the data so gathered will be used to zenerate
a2 3odel(s) for arriving at the dose estizate in terms of axposure at time of
fallout. Discussions wizh scientists and technical people who were iavolved

Gk-/0d
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19f. Technical 2rograss in 3Y=-2 (FY 1979) (conct.)

with the 3RAVO test will be continued.

Technical Progress in 37-1 (FY 1980).

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

1%g. Future Acccmplishments.

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

1%k, Relarionshis zo Qrther 2rciects.

a. This study will help astablish dose estimates from the time
of the incident to the present, and will complement the aerial
survey for external radiaton measuraments, over these islands,
which has been completad. Together they should present a re-
liable picture of doses received by the populatioms and also
enable dose estimates to be projeczed ianto che future.

b. This study will be in close conjunczion with the BNL Radio-
logical Safery Program in the Marshall Islands and with re=-
lated programs of the B3NL Medical Department. Continued
collaboracion with the University of Washington, Laboratory
of Radiation EZcology, and the 3attalle acific Northwest
Laborazory will be zmaintained in the area of sample analysis
and data interprecationm.

i3i. Zavironmencal Assessment.

Work done under this task proposal has either ano environmental impact or
has impacrts similar to those described in and coverad by BNL's Znvironmental
Iopact Statament (ERDA 134Q).

193. Zxplanaticn of Milasctones.

None

i3k. Other.

None

GR-108
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1. WORK PACKAGE NUMBER 2. TASK NO. |3. REV. { 4. PRCJECT NO. 5. DATE PREPARED | 6. CQNTE‘!A TCR NUMBER
’ NO. {mm od yyl H? CL10
3 03,31/,50 S ANNNNT)

7. TASK TITLE \“arspnall Islands Radmlogical 8. WORK PACKAGE TITLE

DR TR L TR et
12. CODE
3 SUBGET AND REPORTING CODE 10 JALK TERM. - na T CONTRACTOR NAWE L —
H4A-02-01-02-0 (mm ad yy) (mm as yv} Associated Universities, Inc.
' ~ roneinuing pen
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13. CONTRACTOR TASK MANAGER (Neme. Last, Firxt, M/} (FTS No.)

14. PRINCIPAL INVESTIGATORS (Name. Last, First, M)

C.B. Meinhold Greenhouse, N.A.
560-4209 666-5250 or 4207
15. WORK LOCATION (See instrucrions). Name of faciity. City, State, Zip Coce 18. Js this wasx 17. Does this WSk inciude
incluaea :n the any management
iastitutiona Plan? servicas eHorts?
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13. TASK DESCRIPTION (Agproech, reiation to work pacxage, in 200 words or less)

A comprehensive radiological safety program will he maintained for the
inhabitants of atolls in the Northern Marshall [slands contaminated as a resulc of
zhe U.S. Pacific Testing programs, The following items and services will be pro-
vided.

a. Personnel monitoring and environmental sampling to provide data for 3NL
Jose assessments and determination of radiologlcal trends.

b. Individual and populatioca dosimetry based on actual measurements, The
resulting dacta will be used to modify dose commitment predictive models so that
rhey may nore accurately reflect fucure treads.

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

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

a. In vivo counting and urine bloassay of Rongelap and Utirik residents to
determine dose commictments from environmentally-derived radionucldies at these
itoils, and to better understand excretion kinetics among the Marsnallese.

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

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

idents of 3ikini Atoll,

d. Continuation of analyses of transuranic nuclide excretion rites among
Yorthern Yarshall Islands residents, and of transuranics and fission and activation
sroducts among Marshallese control zroups who reside outside of the fallout area.

19. CONTAACTOR TASK MANAGER
N !
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Charles 8. Meinhold ' N.A. Greenhouse 03/31/80
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2Ja. Facility Reguirements,

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

2Jb. ?Publications.

Greenhouse, Y.A., Miltenberger, R.P., Lessard, E.T. Extarnal Zxposure
Measurements at 8ikini Atoll, BNL 51003, January 1979.

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

Miltenberger, R.P., Greenhouse, N.A., Lessard, E.T. Whole Body Counting
Results for Inhabitants of che Yorthern Marshall Islands: 1974-1978, Health
2hysics, in press.

Miltenberger, R.P., Lessard, E.T., GCreenhouse, N.,A. Dietary Radioactivity
“ntake from Biocassay Data: A Model Applied to 137¢5 Iatake by Bikini Island
Xesidents, Health Physics, in press,

20¢c. Purpose.

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

. a. Direct or indirect measurement of radionuclide body burdens and resultant
doses and dose commitments.

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

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

22d. 3ackzround.

This program was initiated in 197% at the request of the AEC (DOS) in anti-
cipation of potential radiation exposures to the returning Bikini population,

lCe. Approach.

Internal and external doses will be measured and evaluted using accepted and
up=to=data health physics praccices.
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2Je. Approach count.

Dietarvy and living pattern information will be derived from direct observa-
tions of island residents, and from standardized intarviews with island residents
during programmatic fleld trips.

Management Controls

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

20f. Technical Progress.

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

External and internal dose equivalents received during residency on Bikini
Island and internal dose equivalents to be received post residency were evaluated
Zor former Bikini residents. Bioassay results from samples collectaed i{a January
snd May 1979 and prior bioassay results were used to comstruct individual
#0g -0y body burden histories. Whole body counting results during 1979 and
results obtained in prior years were used to establish 137¢cg - 1378, 4p-
dividual body burden histories. Daily activity ingestion rates were calculated
from the body burden data. Uptake regimes which best fit the activity ingestiom
rate data were; constant continuous uptake for 90Sr and stepwise increasing up-
sake for 137Cs. Dosimetric models which described the uptake scenario were de-
rived and individual dosimetric results for persons residing on Blkini Island some-
tize during the years 1969 and 1978 were determined. In addition, doses due to
residual radioactivity in persons after departure from Bikinl were calculated. In-
itvidual body burdens, urine activity concentrations and dose equivalents have been
recorded or stored in a computer data base. Publications and reports describing
- losimetric methods and results, whole body counting results and biological removal
rate constants for Bikinians have been wricten.

Routine personnel monitoring was provided for Rongelap and Utirik residents.
A statistical analysis was performed to determine the minimum sample size needed to
establish the mean !37Cs body burden at the 90X confidence level., Male and fe-
male adult, adolescent and child categories were counted at each atoll and many
sersons who participated in prior whole body counting visits were recounted. In
addition, urine bicassay samples were collected from adult and adolescent popula-
tion zZroups. Body burden histories and dosimectric results have been completed for
nalf the resident populations for years following rehabitation of the atolls.
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2Ut. Technical Progress cont,

Data collection on types and amounts of food consumed by the Marshallese was
done by actually living with them. Simul:taneous observations on their living pat-
terns were also made. These studies were part of zhe Northern Marshallese lslands
Radiological Survey (1l3-Atoll Sarvey)

Expected Progress in BY-2 (FY 1980).

Baseline radionuclide body burdens will be evaluated for the returning En-
ewetak 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 relevant atolls and/or i{slands.

Expected Progress in BY-1 (FY 1981),

Personnel monitoring and related demographic assessment activities will ccn-
tinue at Rongelap, Utirik, Enewetak and other areas of interest to DOE. Monitor-
ing of former 3ikini residents will be phased out unless circumstances dictate
Jtherwise.

Expected Progress in BY (FY 1982).

Personnel monitoring and related demographic assessment activities will con-
tinue in all areas of Iinterest in the Marshall Islands.

20g. Future Accomplishments.

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

20h. Relationship to Other Projects,

This program operates and interacts directly with the Brookhaven Medical Pro-
gram in the Marshall Islands, and provides contempory data to be factored into the
Retrospective Dose Reassessments for Rongelap and Utirik (and other islands af-
facted by weapons test fallout), t also provides empirical bases for upgrading
-ong range predicrive dose modelling activites such as those of the Lawrance
~lvermore Laboratory. Coordination of this program with related programs within
J0E and 1its contractors will be accomplished through timely exchange of program
findings and related information,

221, Eavironmental Assessment.

work done under this task proposal has either no environmental impact or has
iopacts similar to those described in and covered by 3NL's Eanvironmental impact
Statement (SRDA 1530),
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An in-depth study of all information pertainin
In addition, using advanced analytical and com-

songelap and Utirik will be made.

tuter techniques, a comprehensive fallout zocel will be developed.
in conjunction with dietary and life stvle ~atzerns prevalent at time of ex-

Josure, a reassessed dose estimatce--intercal ani 2xternal--will be made for the
These dose z2stimates will be evaluated in

=

copulations of Rongelap and Utirik.

ing to BRAVO test fallout on

Using this mod-

teras of the thyroid nodule incidences in these popularions, and the resuylts ob-
tained will provide information towards correlatizy doses and radiation effects.
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20a. Facilitv Requirements.

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

20b. Publicactions.

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

—

-J¢. Purpose.

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

Jose estimates.

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

20d. Backzround.

Incidence of thyroid noduies, benign and malignant, in the exposed popula-
ticus of Utirik and Rongelap has iadicated critical differences in correspond-
=nce between nodule incidence and thyroid dose for the populations. The estimac-
ed external dose received fram the time fallout began to the time of evacuaticn
sfows that the Rongelap population received an external dose (175 rads) which was
acout 13 times that for the Utirik population (14 rads), and the thyroid dose was
zbout 10 times larger, whereas the incidences of thyroid nodules in the :two popula-
tlons were not significantly different. '

A preliminary study has indicated that cthe critical area of investigation is
tne period starting from the beginning of fallout to the completion of evacua-
tlon for both the islands. In addition, the fact that the Utirik population re-
turned within 120 days following evacuation, whereas the Rongelap population re-
turned only after three yvears, requires that we look closely at the Utirik popula-
ion in terms of a longer exposure period, both internal and external. Further
studies would, therefore, have to concentrate oan the re-examination of all avail-
iole data in reports issued by various agencies during that period, consultations
7ith sciencific personnel involved at that time, ideacifving the areas of uncer-
tainty, and using appropriate computer programs to analiyze the data. The end
rasult will enable us to look for correlations betwean the incidence of thyroid
mcdules and the reassessed dose estimates.
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-Oe. Approach.

The study will comprise:

a. Literature search for all avaflable daca concerning the 3RAVO test, such
as, meteorological conditions and radiation measurements. Discussions with scien-
tific and technical personnel involved in the BRAVO test.

b. Use of historic samples and teeth samples to determine 1291, 903:,
and 239, 240py concentrations to derive concentrations of other radionucldies.
In addition, excised thyroid glands from exposed Marshallese will be analyzed for
1291 and 997c and data so generated will be used to estimate the concentrations
of short lived iodine isotopes.

c. Diet and life style studies to ptoyide information for dose assessment.

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

Management Controls

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

<0f. Technical Progress.

Technical Progress in BY-3 (FY 1979),

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

The 1291 det=rminations of the soil samples have been completed for those
ic samples cthat were available. Some of these samples will also be analyzed
Tec. la addition, we are exploring the possibilitv of analyzing "Bikini-

t
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or 29
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-0f. Technical Prcgress cont.

ash” the fallout material that settled on the Japanese fishing vessel. These
samples should provide the most accurate characterization of the fallout. Prelim-
lnary computer simulations of fallout transportation and deposition have been com-
pleted. Data analysis of the recent diet and life style study has been completead.
Discussion with scientists and technical people who were involved with the BRAVO
test is being continued. Analysis of the Marshallese teeth samples for Pu Lsotopes
i3 in progress.

Expected Progress in BY-2 (FY 1980),

A final report on the diet and life style for the Marshallese will be com-
pleted. The computer simulation of fallout will also be completed. Thyroid glands
irom the exposed Marshallese will be analyzed for 99Tc and 1291, Analysis of
che "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 available at
that time. Preliminary analysis of the data generated so far will be made using
2xisting models. The results will be extrapolated o present times so as to test
the validity of the models used.

Exvecrted Prozress in BY-1 (1981),

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

20g. Future Accomplishmentcs.

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

20h. Relationship to Other Proijects.

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

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



BUDGET AmMD REPCRTING CCDE | DATE PREPARED

Associated Universihes, Inc. |

TTLE 1

Dose Reassessment for Rongelap I © HA-Q2-31-01-0 03/31/80

and Ucirik . !

CONTRACTOR NAME % CoDE WP NUMBER ]% TASK NO. l REV. NO
BNL 0

-Ji. Environmental Assessment.

Work done under this task proposal has either no environmental {mpact or has
impacts similar to those described in and coveraed by BNL's Environmental I[mpact
Statement (TZRDA 1540),

20j. Explanacion of Milestones,

None

20l. Other,

Hone
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A comprshensive radiological safacy progran will Se maizrzained for tha

tants of atslls ia the Norchera Marsnall Islands 2s a rasult of :the 7.S.

2 Tesiing programs. The followinag itams and servicas will Ye nrovided:

1. persounel conitering and snvizommencal sanpling to provide data for dose
saenzs and deterzination of radiolegical treads,

2. individual and population dose—equivalant assessment based on =easurad
burdens, retention ‘unctions, and radisacti vity uptaxa patterns. <T"hese data
be used to 20dify prediccive doss-equivalent cemmizzen:t 7odels so thev =may
adequa:ely reflect future treads, and

3. te collection of pnysilolegi:, anthropomorshis, dist and living nattern
e app1/ accurate paramectars to contemporarvy and »rediccive dose assessmencs.

?rogran activities in the comiag fiscal year will smphasize the Iollowing:

l. in vivo countiag and radiochenmiczl analvsis af biological samples ZIar
kK Azs1T ra rasidents,

+ 13 vivo counting and radiochemic anaivsis of Siolsgizal samplas for

r 3ikini isiand residents,

3. 1ia 7ivo counting and radiochemical analvsis of Siological samplas Zar
allase . -a:uat‘son 3roups who have not subdsistad from food grown on Utirik,”
lan, 3i{kiai or Znewezak atoslls, and

<. sampling and analvsis of coconuts and coconut tree fsod oraoducss sbhtainad
newa2t3ik.

The nuelides 9f prizmarv dosimerria iacarass ara 2s5=137, Sr=30 and 21 239-2:2.
?27393nel zonitoring pragrams will Se aizmed ac =easurizg these ia zhe larsh allese
seczla,
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0. Jetall Attachments
a. Facility Requirsments.,

It i{s anticipated that work Zor this proposal will use 2xistiag Laboratory
acilizies and site utilicy services.

T

b. Publizacions.

Lessard, I
acgiviey latake f
L3land residents.

Miltenbergzer, R.?., 31nd Grsenhouse, N.A. Diacarv radios=-
m Sicassay daca: A model applied 1o Cs-137 iatake 3ov 3ikial
Health ?hys. 39, 177-133 (1380).

Y
'1 (X
.
-

Miltenberger, R.P., Greenhouse, N.A., and Lessard, Z.7. Whole 5Scdy zouatiag
Tasulis from 1974 zo 1379 for 3ikini Island residents. Health Phys. 39, 393-s07
"13180). -

ilcenberzer, 2., lessard, Z.7., and Gresnhouse, N.A. 23-%0 and Z3-137
Long tara diological removal rate comszants Sor zhe 4arshallasa copulazion. Heal:zh
2hvs. {in mress).

Lessard, Z.T7., Greenhouse, N.A., and i
nic dose 2quivalents for Rwoagelap aand Jti
7, Jcczober 1380.

ltenberger, R.2. A recoastruczion of
rik residents - 1354 o 188). 3L~

wn (‘

ars
:25
Lessard, £.T. Race constants for biological elimination of Screacziua aad
Casium in the Marshallese population. Presented at the 25th Annual Confareace on
3icassay, Analytical and Zavironmental Quality, Las Vegas, Nevada, October, 13979.

Lessard, I.T. 3ody bSurden aeasurements as detarmined Srom whol2 Sody
zounting and urine Sloassay. Preseated a: zhe 25t4h annual Conference on 3isassav,
analytical and Zavirommental Quality, Las Vegas, Nevada, Jctober, 1979.

Lessard, IT.7. Dose assessment for 2ongelap and Utirik resideats 13354 to
?rasent. Presentad ac the 25th Ananual Meeting of che Fealth Physics Soaiary,
Seattle, VWashiagtoa, July, 1980.

2. Puraose.

The primary oursose of =his srogram is £o 7measure and avaluaze t-e iatar
and extarnal dose 2quivalancs o persons liviag osa those fslands ia zhe Ha:sha
- »

-

g::up which wers impacted dv :tropospheric fallout Zrom Uaized 3zatas acao
tuclear T23:s In the Pacific. [is objectives are:

L+ dirsct sr indiract zeasuresent of radionuclide Sody burdens,

2. measurement of :-he extaranal radiation anviroment,

AR -c ~—=72
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<, Paroosa cont.
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+ evaluation of diat and living patterns Insofar as they relate to the
identification 3f 2xposure pathways and the det2raination of dose 2quivalencs,

4. agsess prospective dose equivalents for persons raturalag "o atolls
contaainated during the weapons teszing period, znd

5. maiatain coaparison data and personnel monitoring and dose equivalent
data Isr i{ndividuals exposad cto Zission and activatlon products aand -ransuranic
nuclides Ia :zhe Marshall Islands.

d {2 1974 at che request of the acomic Zaarzy

orograa was e
on of potanciil radiation exposura2s o the raguraisg

’DOS) ia ancici

Incernal znd extarnal dose equivalents will be avaluazed using accentad and
up~tc-date heaitx physics oracrices.

JQletary and living jattern iafsrmaction will be derived froa direc: sbserva-
loa and iatarview with persons residiag on atolls of izterest, These intarriaws
w#ill Se standardized and conduczad during whole-body counting field crips.

Analvsis of soil and food chain ralated plants will zeatinue ia order %o
elaze radioactivizy ia Saod Irops wi_h body bur<Zeans. Coconuts, soil, sap from
oconut trees and ocher diet irems will be collaczad Frem rasidance or food source
sianis.

i
-

4 (s

Manazement Cantrols.

n.'

cal control will bYe exerzised in the fora of zont:ly ccamparisoans, over the
tasx :er:, of 3ctual costs incurrad agaiast corrasponding line itsms of =he Sudget.
~echnical Tasults shall be zonitaored through a neriodic raview, Sv zhe Coatractsr
NEE-RE Ha:ager, 3f accomplishmencs by naasuring actual zerformanca as :zomparad =3 ax-
fect2d prograss. ALl work shall Se conductad in conformance with generally
2czecced standards for &I and other investigacive or analvzi: procaduras, 2s ob-
served Yy universities and large iadependent research facilizies {acluding
3rooktaven National Laboratsrsy (3NL). :
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T2chnical ?rcerass in 7Y 1980.

la February 1980, a field trip was undercakan :o Japtan and Inewetak Islands,
Inewetak Atoll and Ujelang Island, Ujelang Atoll to obtain baseline bodv~burden
data on the Inewezax copulation prior to the' rapatriazion of Inewerak Atsll in
april 1380. 2ersonnel zenitoring was acccmplished -“rough whole~=body counting and
;ollec:icn oZ one litar urine samples ZIrom all persons Zive vears of age and alder.
lang, nonparticipaats in the whole=body counting program were ilavitad to
urine saaples. Approximately 400 urine samples were collected and are
tl7 bSeing specirometrically analvzed for zamz=a amizters and radischeai-~
analyzed Zor 37~90. addizionallv, sarzi:isants »srovided physical and
rapniz data.

'.IH-N
w -

bae (2 €0 'O
u < g e |.4

[0

“hola=Y0dy counting was conduczad with two iadependent chair yaunciug systams
in which a sodiun icdide detactor was posizioned in froat of a shielded person.
The soild zagla of the detacior perditted collaction of jhotons amitted Srom the
stunk of an adul:t Sody. This gecmetry allowed safa 2ntry zad egrass with com=
sarable sensi:iiviiy ralative to the bed geomatry used in prior ffald =rips.

Approxinately 400 spectra were obtaizned “ram fadividuals on Japtan, Znewetak
and Ujelang Islazds. These spectra were znalvzed Sor Cs / and X=4Q0 usin
calibration standarsds whizh Sest =atched the sex, height and weight of the ner-
son. additional analyses were performed to deczrmine the fraguency discriduzion
stacistics for various age and sex subgroupinags of the Sody burdens. Quality as-
surance was ottained through duplicate whole-bodv c¢ounts and repetitive point
source standard counts 3 detarmine the srecision aand aczuracy of the systen.

we
1

Suring the July and August 1980 field :srip, whola=bSody ccunts and urine
saaples were collacted at Majuro Atoll and Xili Island Zrom former 3ikiai Arosll ra-
siieﬂ" 3 ircm a comparison population. Approxizataly 200 spectra weve obtained
and 130 ur anples callected. FTif=y percent 3f zhe spestra werz Sram nersons
Jno Jere aad vhola~body countad on 3ikini Atoll ia April 1980, 10 perzenc
ware fre r 3ikiai Atoll residents aot countad Sefora and the 'ema11 ng
spectira we o3 3 comparison group who 2ad never resided on 3ikinl Atoll.

o

(4]
IR LTI T Rl 4

A guallzy assurance gragram siailar o that amploved az Inewetak was usec.
Reviaw >f che niscoriz 3ikinl whola2=hody :ountiz ia'a iacdicaced ao =23f%agts 21
2ody=>surden assassaen: due :3 re:onfigura:ion of :zhe shizldinag and detszczor. Zor
sacutive zeasurements of a forzer 3ikial s;den: s bSody bdurden ailowed computa:i
9I individual long-tarm »iological removal rate coaszants. This data along with
the Zethodology vers writrtan up and Issued in a srizmary scientific oublicacianm.

At (ili island chere were former 3ikini residenzs whose Cs=-137 Yody turiden

ramained unczhangad or increased. Reasons Sor tihis auclide being present La cheir

currant diet wers Ilavestlizactad. This work showed that :these Surdens were wizhina
ihrae standard deviations of the zean turdan of the ssuparison population excagt in

- o]
AR L= g8
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£. Technical Prograss comt.

acinical Prograss in FY 1980 conc.

a l2w cases. 3urdens elevated above this level could Ye arsributad ts recens
ingestion of 3ikini Aroll food which had Sean transporsed =5 Xili Island.

Ziuzan allk samples had been obraized froa Jour lactatizg adulz former 3{kiai

femalzs wnose Cs5-137 Sody burden had bSeen defined by whole-hodv countiag and
Tadilochexical analysis of urine. Milk samplas along wich Bikial Island coconuc
tT22 2o and nuts Were analyzed Yy zamma speczroscopY and atomic absorption to de-
ter=in2 the orasence of Cs-137 and X-40. 2esults were used zo estinats the T3-1217
S0c zurien Ior Marshallese iafants whose prizary fsod supgly was huzan =ilk aad
Is&ctnus Irae 2roducss.

v ingestion racas and futurs Sody Surdens for Cs-137 wera estizated
son “ho aaay raturn to Zaue Island, 3ikini Acell. Thais projestion
tination of activity transfar factors calculacad from Qoagelap and
dy counting data and from zetiviczy zoncentration analyses of coconut
tT22 procucts. These factors were comparable Zar Yotk azolls and dose~equivalent
lIzmziz-man: were projectad for adul:cs.

O o

3
i

i

i
v
]

]
w

stective and contemporary excernal axjposure rate Zata, whola=body coun-
3, ane radiochemical analysis of urine and »lood dica were raviawed “or the

Ting

intarval June 1354 to December 1980 for the Rongelapese and Uririkese. Daosimetris
Aodels vhich Sest described the uptake regize were constructad for the auclides of
interast. Daily activity ingestion rates, whole->ody dose-aquivalant ratas aad
dose 2guivalant commictzencs to various orzans were detarmined. 2opulation dosize-
ity resulis and zethods were written up and reported ia a BNL publicatcion.
iadiviiuzal desinetric data records are -aincained at the Laboratory.

Ixveczad Progress ia TY 1981,

?arsonnel zonitoring and related demogriphic data will Se obtained from res=
idents :I Rongelap, Uiirik and Enewetzk amd ocher aress of interest zo DOE. The
data tase oa diet and living patzeras will Se updatad for all relavant atolls
and’/sr -slaads.

‘s

Zxtec=ad Prograss {n TY 1982,

Zvaluation of the decline o7 HYod” Yurdens among ZoTmer 3ikiat Island
resilents will continue for thacz porziom of :he sopulacion i1 rasidance 2n ‘faiuro
oL b

ac
RER .

Rili Island. Zersoanel =onitsrizg will contiaue at Zaewerak Atoll.
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2. Jatail Artachmenats. cont.

-

£. Technical Prograss cont.

Expecczad Progress in Y 1983,

Radionuclide body burdens will be evaluated far the population ian residence
at Znue Island, Bikiai Atoll. Personnel nonitoring and related demographic
3ssessment activities will continue {n all areas of iacerast in the Marshall
Zs5lands.

2 Future Accomolisnments.

A dosizmecric hiscory will be naincained for iadividual residenczs of :zhe
darshall Islaads affactad Dy the Pacific Testiag Programs. These data will ora-
vide i{nformation regarding =he uptaxke, retention, and axcretion of radicactive
zaterial and will Ilaprove the accuracy and value of long-range predictive dose as-
sessments froam aan-=ade radionuclides ia :the 2avironment.

7. Ralatisnsnis =23 Cther 2=37agts.

This program cperates and i{aceracts directly with the 3rookhaven Medical 2ro-
3ram in che Marshall Islands, and srovides contemporary data to be faczsrad iaco
the Retraspeciive Dose Raassessmenzs for Rwongelap and Usirik (and other islands 3i-
facted by weapons tast fallout). It also providas empirical bdases Sarc upgradina
Long range predictive dose nodeliaz activites such as those of the Lawrence
Llverzore Laboratorv. Coordination of this program with related orograns within
J0E and its contractors will be accomplished through :zizely exchange of prograa
Ziadings and related iaformation.

ie Zaviranmental Assessmenc.

work done under =his ctask proposal has either 20 savirommental izpact or has
izpacts sizilar to those deseribed ia and covered 5v 3NL's Inviromtencal Izpac*
Stacament (Z2DA 1540).

Capital Zquisment ia 7¥ 1983.

An {atrinsic Ge(ll) whole body counting svstem i35 needad :o Jroviie =ora
cilent and e2ffective operation in the “Marshall Islands adiolsgical Safa:
raz Ior counting low 2nergy jnhotons amitzad Srea transuranic auclides
system (3130,200) and associatad shieldizg and bed equiosment (325,000) wi
=0 measure body burdens of transuyrani: nuclides in persons at Enewetak
levels bdelow zhe maxizum allowabla for zmembers of cthe zeneral public. 7
dose equivalencs for blood foraiag orgzans will be assessed Sased on these
leasursments.

P
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o o-
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TITLE UCGET AND REPCATING JZ22& JATE 2Q8PARED
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SONTRACTCR NAMmE : COCE | wP NUMBER | “A3K NO. 3EV ~O.
Associared Universies, ne. i INL : . ; 3

20, Jatail Aczackzencs. conc.

1. Cther cont.

o

Capital Squipment ia ¥ 13832, =ont.

A word processor ($290,000) for che Marshall Tslands Radiological Safacy Pro-
gram o provide dore arfficienc aand 2ffective operation will be needed :o orepara
orimary sclentific publications and to prepare, =odify and stora iadividual
dosizatzy, Yody durden, dicassay and demograrchic records on =he iznhabiranrcs af =he
Marshall Islands included ia sur szudy. The procassor will YSe used 21350 ia =he
preparation of trip reports, schedules and other admiaistracive wrizing.

-
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i 1 %e zade. I3 add{zion, a cocorehensive Sallsu
z2valoped using advancad analytical and computar Zeciniques. s
t3aiuaczion with diecary and liviag opatcarns prevalent duriag and Zol:
2xposure of March 1954, fncaranal and axtarnal thyroid absorbed doge =
“e 1ade for varisus 4ge and sex 3roupiags of -he sopulazions. Two other
.nderendent aporcaches lavolviag calculation of thvrold adsorhed dase Sased 1a zhe,

22th study 25 informacion Fertaiaiag =5 3TN =as: fallsus Jn Rongelan
: Y ; g

* - -

M < -

mi.storical soil sample analysis aad Sased on the radisiodine analvsis of :ae siagle
sJavositad urine sample reportad for the longelianp Ppovulacion are 7 “e und
These results coupled with :the Norzhera Marshall Islznds Radlialingical Surv
TMIRS) and contemporary personnel Jonitoring activitias will orovide a zz2chaically
sound basis for rectrospective thyroid a>sorbad dose estinactes for the atoll
sepulations ia rhe Yier-hera Harshall Islands. These 2stizatas will e 2valuazad ia
t2r3s of thyrsid aodule incidencas in these sopulations, aad the Tasults Jbtzined

“i1i. 2rovide iafarmatisn sowazds correiating absorYed dose and iolzgizal 2ffeers.

19. CINTRASTIA TAIK MANAGER  / -
L ‘f / ( fad
4 ! 3 S e | . A . . o . . Sma .
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29, Jetail atsachmencs:

acilitv Requirssmenrs.

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

9. Publifzarcions.
= x=-2--0ns

Naidu, J.R., Grzenhouse, Y.A., and Xaizht, J. Marshall Islands: A Studv of
2lec and Liviag Patteras. BNL 51313, Julv, 1980.

Lessard, Z.7., Greenhouse, N.A., and Miltenberzer, R.P, 4 Reconstruction of
Shroniz Teos: Zguivalenss sor ongelap and Utirik Residears - 1955 to 1980, 3vL
3L287, Jectoter, 1930,

e 23053,

L==goss

™

€ Jurscse of this research igs to refine the estizmatrad thyroid adsoryed

icses racaived OV 2eabders of rhe Rongelap and Utirik Atoll populations iz the
25l S. Thesa doses will 7he compared to the thyrsid aodule incidence =5

tion towards assessment of the risk coefficients for radiacion

disease.

lacidence af thyroid nodules, benigzn and @alignant, in zhe exposed popula-
tlons 2f Teirik and Rongelap has fadicarad ceritical differences ia correspondencea
detween aodule incidance and thyroid absorbed dose for these populations ralacive
I3 TRha: ra2porzad 5y the Japanese Tumor Regiscry Life Span Study or the other poou-
lazisns under study as reported ia 3IZR II. The estimatad extarnal dose racaived
SIc2 zhe tize falloaur bezan =5 the :time of evacuation shows that the aduls Rongelap
sosulacisn racaived an eXxtarnal absorbed doge (175 rads) which was about 13 tinmes
that for zhe Teirik sopulation (14 rads). The thvroid absorbed doses wera
2stizazad srizinally =3 Sa several tizes these sxternal doses.

“

A zreliminary study has fadizated rhat the laportant dosimetrie area oS¢

ion i{s the neriod starting ‘rom zhe Segizning of falloy: =» the cemple-
vazuation far »oth :the islands., In addicion, the fact that the Utisi
b ned withia 1297 davs Iollowing 2vacuation, wvheraasg =-e Rwongelas

Tosulacio d
tio urnad afzar =hrae Fears, requires :tha: the TEirik sJonpulazion Ye
<

Zopulatior
2xXaz=ined do
2XZarnal., T

1l7 in zarms of 3 ilonger axposure Jeriod, Soth intarsal ind
studlies would, therafore, have :=o concentrita on :zhe raaxamina-
tion 27 21l availabia iata in raporss issued 5Y varisus agencias during that
seriod, zsasultazicns wirh scientific personnel lavolved at :thae tize, ldentifring
the iaraas of uncertaiacy, and 2siag appropriace computer Jrograms to analvse zhe
2ata. The and rasul: “#1ll enable comparisons Setveen the incidencs of thrraid

nodilas and =he -eassessed dose astizarag.

(r

. o
,‘-/ﬂz’ =L -
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20. Detail Atrachments. cont.

n

. Technical Progress cont.

Expected Progress in v 1981,

Additional samples of 301l, food and ash will be analvzed far I-129, Sr-30
and Pu-239, 240 analysis of teeth sanmples, @speclally that fram exposed
individuals, will be done. Daza derived from the "3ikial Ash" studies will be
factored iats the refinement of the dJose estimace. {et and liviag pattarn studies
will be updated.

Sxpected Progress ia Y 1982,

Factors such as solubiliczy of iodine isotopes in fallout, the possidle =on-
tTibution from neutron induced activiey, the iapact af thvroid seekers other than
lodine isotopes an dose, and confizZence lavels for values of derived quantitiss
such as airdorae aczivity concentracions during fallouz will be investizated. Diet
ind 1liviag pattarn scudies will bSe updaced. :

Exvected Progress in Fv 1983,

Jiet and living pattera studies and dosa reassessazent will continue until
completed for all areas 3f lacares: in the Marshalls.

2. future Accozplishments,

.
The techniques and expertise developed in the course of this study could Ye
1sed to reassess doses :o populatisns L1 other areas subjectad o exposura from
fallout or aven =hose Tesul:ing Irom occupational sizuations ia the onast. Addi-
zlonally, =his study will provide 1 detter estimate of the “Tue value for thy-
T21d nodule incidence Per unit rad enabling techaically sound risk faccors s Se

assoclatad with loaizing radiation axposura.

. Relationship to Other ?roiacx3,

-
-

1. This study will help 2stablish external and intarnal dose estimates from
the zize of the incident %3 the presenc, aad will complement the zerial survav 33
2XTarnal radiaczion leasuracenss, sver :tiasa islands, vhich 4as Seen complatad,
Togecher thev should resent a1 raliadle nicture of deses recatved by zhe
copulazions and also enabie lose assizatas so be projected iats the Suturs,

2. This study will be i close coniunction wizh =he 3¥L Marshall Tslands
Radislogical Safety Progran (HA-11-21-92). Contiaued collaboration wizh :he
“aiversity of W4ashiageon, Laborazory of Radiation Zcology, and the 3azrella Pacific
dorshwese Laboratory will se 2aiatained in the area sf sample 2nalysis and daca
lactaroyratacion,
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29, Jecail Attachments. coac.
i. Zavironmental Assessaenc.
Work donme under =his task proposal has eitfer no environmencal lapact or %-as
to those descrided in and coverad by 2ML's Zavironmeacal lapacce

o
imdpacss similar
Stacement (I2DaA 1549).
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