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HISTORICAL SYNCOPSIS

Schedule 189's and Field Task Proposals

Marshall Islands Radiclogical Safety Program
and Rongelap/Utirik Dose Reassessment Project
-A Historical Synopsis
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ADDITIONAL EXPLANATION FCR CPERATING COSTS

RZ-dperational Safety

Laboratory Program
1. Contracetar: Contract No.: Task No.:

Associated Universities, Inc. AT(30-1)-16

2. Protect Title: 188 No.:
Safety Studies and Development of Operational Guidelines
Marshall Islands Radiological Safety Program RZ-1
3. 3udget Aczivisv No.: 4. Date Prepnared:
RZ-93 May 1974
5. Method cf Reoortiagz: o. Working Location:
Annual repor: o Division of Operaticnmal Brookhaven National Laboratory
Safety
7. Perscn in Charze: 8. Prciect Term:
C. B. Meinheold
= . .
Principal Investigator: From: To:
N. Greenncuse Project will be iniciated in
F. Haughey FY 1975,
A. Hull
9. Man-Years: FY 1974 FY 1375 ™ 1874
Sci., Res. Assoc. (Ph.D. or Equiv.) o =e- 1.0 1.0
Pref, (B.S. cor Equiv.) -== 0.5 0.5
Scil. & Prof. - Toctal --- 1.3 1.3
Qthers - .= 1.0 1.9
Guests & Research Collaborators .- -—- ---
Toctal == 2.3 2.3
10. Costs (In Thcusands of Dollars): FY 1974 FY L8753 Y 376
Labor (including benefits) 0 30 6o
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
Equipment Cbligations 0 0 0
L1, Reactor Concapt: 12. Materials:




Sarfety Studies and Development of Operational Guidelines
Project Title: Marshall Islands Radiological Safetv Program R2-07

13, Publications:

None

1l4. Scope:

Now that Micronesians are returning to the islands affected by weapons
testing, a comprehensive, continuing radiation safety program is required.
Sucn 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 Divisioms 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.
’sinz this information, annual surveys in the islands will be designed and
serformed in ccnjunction with the Brookhaven Medical Survey. Envirommental
samples will be returned to Broockhaven National Laboratory for analysis.

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

15. Relationship to Qther Proijects:

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

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

¢) 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 Laboracory, 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

{

LAY

(See Continuation Sheet)



Safecy Studies and Development of Operational Guidelires
Proiect Title: Marshall Islands Radiological Safety Program

16. TIechnical 2rogress in FY 1974: (Conc'd)

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

17. Expected Results in 7Y 1975:

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

18. Expected Results in FY .97%§:

A radiation protection program for the islands will be fully implementad
with the expectation that this project is to be continued fcr an indefini:ze
period,

19, Description and Explanation of Major Materials, Equipment and
Subcontract [tems:

In FY 1975, capital equipment funds of $20,000 is requested for a 200
channel analvzer and its associated hardware, The equipment is required t»
briang our environmencal monitoring facilities to the 'state of the art."

20. Provosed Cbligations for Related Construction Projects:

None
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SCHEDULE 189
- ADDTTIONAL IX2PLANATION TOR CJPERATING CCSTS
Sraokhaven Naticnal Ladoratorw Rw-Operaticnal Salety
-accrataTy Prograx
.. consractor: Conzract Ne.: ~asx No.:
Associated Universizies, Inz. Z730-1)-16
2. Proiect Tirla: 129 Neo.
Safetv Studies and Cevelopment of COperaticnal Guidelines
Marshall Islands Radislogical Safaty Program : .
. Budzert Activiz No.: ~. -ate Prepared:
W-03-(a) Mav 1976
2. Mezhod ¢f Rencrting: 2, working Location:
Annual Rfeport ¢ Div's‘on of o N ' :
: : e
Jperational Sa:e:y, nenly visic 3rocikhaven Naticnal Laboratory
20 20§, Scienmtiiic Ee erings and
Journals
7. Ferson ia Charge: 2. Proiect Term:
C. B. Meinhold
Continuing
2rincival Investigator: From: -
N. A. Greenhouse
S. R+ Naidu
A, 2. Bull
3., Man-Years:
Transition
Direct Man-Years FY 1976 Deriod FY 1877 FY 1978
Scientific « Professicnal 2.3 0.5 2.0 2.0
Others 1.0 0.3 1.0 1.0
Guests & Research Collabhorators .- -—= ——- a—-
Total 3.5 0.8 3.0 3.0
~<. <osts (Ia Thousands of Dolilars):
Transition
FY 1976 Period Y 1977 v 1978
Research Costs 140 30 150 120
Zquipment Cbligacions 30 10 13 10
- ~



Safety Studies and Development ¢f Cperational Guidelines

-

tle: Marshall Islands Radiclogiczal Safetvy Program RW=03-7a)

Greennouse, XN, A. and McCraw, I. F, Marshnall Islands Radicloegical
rollowups. 2roc. Ninch Midvear Tcoical Svmposium. Ooerational Heal:sh 2avsics.
enver. Februar- 187F 2, L, larson, I¢., 2n. 7el-7, Heal:h 2hvsizs Scoietv,
lentral Recexky Mouncain Chapter, Boulder, Colorade, 1976,

A comprehensive and ccatinuing radiological safety program is required
for the 3ikini and Znewetak peoplie who cesire to reinnabit their hcme acolls.
The program incliludes analyses of extermal radiation levels, soil and grecund
water contamination levels, and radioactivity in terrestrial and marine biota
wnich comprise the numan food c¢hain. From these data, both extermal and in-
ternal doses and dose commitmenzs will be made, In addition, projectioms of
Suture radiological conditions will be postulated in corder to provide appro-
priacte guidance on projected land use and living patterns. Earlier dose as-
sessments will be revised and updaced, and dosimetry mcdels will De rezZined o
reilect actual trends as determined Zrom che Zonitoring program.

Prcject personnel will provide a resource of expertise for establishment
er independenz review of radiation protection programs associated with cleanup
and vehabilitation efforzs ia the northern Marsnall Islands, and fcr related
aezl:h physics interests of the Division of Cperational Safervy.

Field operations will be closely coupled = .:h those of Brookhaven Medical
Survey ia the Marsnall Islands, and Radiological Safety Program personmel will
be of direc:t assistance to the Medical Survey wnole body counting activities.
Ancillarv environmencal radioclogical assessments will be made at Rongelap and
Usirik atolls on an altermate vear basis.

15, Relationshio =¢ Qther Proieczs:

a) Surveys will be made :in close conjunction with the BNL Medical Survey
Team, Assistance will be given to their effort. The annual survey would be
conducted during their visits to the Islands. b) Continued collaboration with
the University of Washington, Laboratory for Radiation Ecology (LRE) is antic-
ipated on Division of Operational Safaty environmental programs in the 2acific
basin. <¢) Extensive use will be made of prior survey data. Consultations
will be neld with other participating agencies in developing the bases Zor the
survey vequiremencts.

16. Technical Prcogress in TV 1876 and Transition Period:

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

{See Conzinuaticn Sheet) RN
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Safacy Studies and Develcpment of Operactional Guidelines
Marsnall Islands Radiclogical Safety Program RAw=03-ra)

r 4 e
14, Te=paical 2rogress in TV 1874 and Transisticn Pericd: (Cent'é.;

June=-July 1873 in wnich BNL parzicipaces, Zatz Itom both these survevs are
currently being used to refine dose and dose ccmmiiment predictions Ior re-
surning 3ikini resicents.

3VL ccllaborated wizh zhe University o Wasnington LRZ in a regicnmal
raciclogical backzround study in Hic*onesia, Nevember-December 1975, CIaca
Zrom this study will be used as a relerence base agaiast whizh radiological
daca frem the nertzhern Marshall Islands can be compared,

The Zirst routine followup studw Zor 2ikini and Zneu is scheduled for
April 1976, This survey will include detailed radiological profiles of the
Nam-3okata complex ¢f islands which are =“he next areas scheduled for agricul-
tural developmen: in the Bikini atoll mas:ter pilan.

Zxneciad Xesulzs in TY L977:

-
~1
-

Ground survev suppors will be previded Zor a plannec inceragency aerial
radiologizal survey oI all previously unsurveyed atclls in the nerthern
Marshall Islands whnich may nave received local Zallouz from zhe U,S. atowos-
cheric nuclear cescts.

Znewetak will be visited by the »srogram princinals in order :tc esctablish
a2 rouzine environmental monitoriag pregram Ior that acell,

tinued -echnical supporc will be rrovicded by BNL Zor the IRDA-funded
Paciiic Basin raciological program c¢f the University of Wasningrton LRE.

+

13, Expeczed Resu.cs in TY 1978:

Conzinuaticn of programs described in FY 1977,

19. Desczizcicn and Zxplanation of Maijecr Materials, Ecuizsment ané SubcomtTac:
Lsems:

Capcital Eguipment Fiscal Year 1977:

Additional zemorwv and an x-v plotter (§9,000) Zor the Ge(Li) speccrcomecsr
system is needed to improve sample analvses and data processing capabilities
cn large numbers of envirommencal samples collected during field surveys.

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

Capiral Fauiocment Tiscal Vear 1978:

In TY 1973 a szandard compacible magnectic tape uni:z ($7,200) will be
ne2ded far dara starage, which will enable zhe scientific staff to transler

(See Continuaticn 3heet) Aw=3



Safety Studies and Development of Qperatiocnal Guidelinss
2rz:zzt Title: Marshall Islands Radiclogical Safetv Program Ww-C3-7a
19, Nasc=idticn and Zxolanacion of Maijcr Maztarials. ITccisment and SupesntrTass
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ADDITIONAL ZXPLANATION FOR CPERATING COSTS

Brookhaven Naticnal Laboratory
Laboracory

RK-Znvironmental Researzh and

Develcoment

Program

1. Consracter:

Associated Universities, Inc.

fask do.:

2. Protect Ticle:

Conctract No
EY-76~C-02-0016
13

Surveillance of Facilities and Sites
Marshall Islands Radiological Safety Precgram

0

3. Budget Activicy No.: 4. Date 2revared:
RK-01-05-02-3 Mav 1977
(600003)

3. Method of Reporting: 6. Working Location:

Annual Report to Division of Cperational
Safetry, Standards and Compliance (SSC),

3rookhaven National Laboractcry

Monzhly Visits to SSC, Scien=iii> Meerings and Jcurzmals
7. Person in Charze: 8., Project Term:
C. 3. Meinhold Continuing
Principal Investizator: From: To:
N. A, Greenhouse (0684=4250)
9. Man-Years: Pres. 3ud. Rev. Req.
FY 197 FY 1978 FY 1978 TV 1879
Sci.,Res.Assoc.(Ph.D or Equiv.) 1.0 2.0 2.0 1.2
Prof. (B.S. or Eguiv.) 0.5 1.0 1.9 1.0
Sei. & Prof. - Total 1.5 3.0 3.0 2.0
Others 1.0 1.5 1.5 1.3
Gues:zs & Research Collaborators -—- S ——- ———
Total 2.5 4.5 4.5 3.3
10. Costs (In Thousands of Dollars): Pres. 3ud. Rev. Regq.
7Y 1977 TY 1978 TY 1978 TY 1879
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 80
Total Research Cost 140 150 192 211
Equipment Obligations 10 10 10 s
11. React=or Concept: La Matar.a.ls:




Surveillance ¢f Facilities and Sites
izle: Marshall Islands Radiclegical Safety Program W ~01-25-02

Greennouse, N. A., Levine, G. S., r, 4. W. and Naidu, J. R. A =hin
intrinsic germanium detector array for t counting of soil samples. Pre-
sencted at the 2lst Annual Meeting of He n Physics Society, San Trancisce,

California, June 1976,

14, Scove:

(a) 200 Woré Summarv: Eanvironmental and personnel monitzcring programs
for the Marshallese peovnlie living at Bikini, Rongelap and Utirik atclls oust
continue indefinitely in crder 2o assess dose contributions to these pecple
from the residual radiocactivity originally produced bv U.S. nuclear weapons
tests in the Pacific. Detailed assessments of the comtributions of external
gamma radiation have seen made over the past two years, but the identiiication
of iaternmal exposure pathways and determination of their radiclogical signifi-
cance are subjec: to many variables which will require environmental and diet
monitoring and biocassay programs for many years. The focal points of the next
vear's efforts will be guantification of the average annual diet and its radio-
nuclide content of each atoll; determination of the significance of the inhala-
tion pathway for olutonium and other radionuclides resuspended Irom local soils,
and establishment of urine excretion rates Zor plutonium, strontium 90 and
cesium 137 for individuals iZ possible, and the averages Ior atoll pcpulations.

Trom these data, assessments of both extermal and intermal doses and dos
commitments will be made., In addition, projections of Zuture 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 frcm the nonitoring program.

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

15. Relationship to Other Projects:

a, Field surveys will be made in close conjunction with those of the
3NL Medical Survey Team, and assistance will be given to their elforts.

b. Continued collaboration with the University of Washington, Laboratory
for Radiation Ecology is anticipated in SSC-sponsored envirommental 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 ccllect urine samples

(See Continuation Sheet)
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Surveillance of Facilities and Sites
Marsnall Islancds Radiological Safetw Program RX-QL1-25-02-3
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representative of ccataminated and uncontaminated locations in the region as
parc of a pluctonium excretion study. Definitive measurements of external ex-
posuré rates were made at Utirik and Rongelap, and :the incremental exposure
rates Irom 3ravo Zallcut were determined Zor the village islands and several
others at *these atolls,

Analvses of envircnmental samples ccllected Irom past surveys are nearly
completad, and reporss of the results are in progress.

Installacions of air sampling stations will be completed at Kwajalein,
ind, R:ngela:,and Ctirik: and initial results of air amonitoring and ianten-
iec¢ urine bicassay programs are expected,

Groud survev suppor:t will be provided for a planned interagency sponsored
aerial radiolcgical survey of all previously unsurveved atolls in the northern
Marshall s which may have received local fallout from U.S. atmospheric
nuclear :e

. - - P

-2 L.icectec

Centinuaticn c¢f »rograms described for FY 1977 and 1978.

19, Descriotion =nd Exwlanaction of Major Materials, Zcuioment and Subconcrac:
Items:

-

Capizal! Scuioment, ¥V 1978:

Peripheral electronics (S10,000) for the Safety and EZnvironmental Procec-
tion Division anmalytical laboratory is needed to process the increasing load
oI environmental samples collected on field surveys.

Major Subccntract Trems, TV 1978:

A supplemental budget request was made for FY 1977 to initiate the air
monitoring and expanded urine bicassay program for plutonium, It will be nec-
essay to extend the contracted peak load analyses of these samples into FY 19878
because of the lengthy set up and processing times for amounts of radiocactivi:y
which are below conventional limits of detection. Anticipated cost is $10,000.

Canital Equipment, TY 1979

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

(See Continuation Sheet)
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Surveillance of Facili:zies and Sites
Dmmigme T . . - . - X A .
Project Title: Marshall Islands Radiclogical Safervy Program RX-01-05-27
20, Pronmosed Oblizacions for Related Construct-icn Proiects:

RA-1/6
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ADDITICONAL "YP_AXATZCN TCR CPIRATING CBLIGATIONS

Irao<haven National Laboratorse X V"’:‘-’es*'-~e

Ladboratorvy Mission Rescur

1. Contractor: csntrac: Yo.: Task N0.:
Associated Tniversitiss, Ime. Z{-76-C-02-C015

[
o
O
e
[¢]

2. 2roject Titla:

Surveillance
sl

ot ’ac*li:ies and Si:zes
Marshall Islan

ands Radiclogical Safscy Progran

3. Budget Activitv No.: 4. Date Preparad:
. - \" -
GK-01-01-52-3-(a) March 1978
(800003)
5. Method of Reporctinz: 8. lsorkiag Locat:mon:
val - - NSy o4 s Jaf - . ” : R
Aanual 3e?°rj =2 D}(ls‘on‘?: Saraty 3rcokhaven National Latorazary
Standards and Compliance (338)

fonthly Visizs o 33C
Scieacific Journals and Meetings'

7. Person ia Charze: 3. Projacz Tarm:
et - T N .
C. 8. Meizhold Continuiag
Priancizal Investigatcr: From: To:

N. A. Greenhouse (664-425Q)

9. 2arscn-Years: Pres.3ud. ev. Req.
FY 1978 TY 1979 Y 197 77 1:3C
Diract Person-Years
Scientific & Professional 2.0 3.0 3.3 3.9
Others 2.5 2.0 4.0 4.9
Guests 3 Regearch Collaborators -—— --- .-- ---
Total 4.3 5.0 7.0 7.2
10. Costs {In Thousands of Dollars): Pres. 3ud. ev. Req.
FY 1978 FY 1979 TY 1979 7 1920
Research Costs 150 211 400 420
Total Research Cbligzations 198 o2l 363 427
Zquipment Obligaticas il 29 29 39
Ll. Reactor Cconcenc: -2. Macgerials:

EK- 115



Surveillanca o7 Tacilities and Sites
Jrasaas Tiela: Marsznall Islands Radiological Safecv 2zograsm 3X-21-21-3

Greennouse, ¥, A, and Mil:zenperzer, R, ?, Radiological analvses of
Marsnall Islands envircaomenzal sampias f:om 1974 tarcugn 1976, =IL1 Resscr:
(ia press).

Greennouse, N. A, and Miltencerger, R. 2. Ixtermal radia:=izn survev
and dose predictions Zor Rongelap, Ttirik, Rongerik, ailuk, and wWotje Azolls,
3NL Report (ia press).

‘a) 200 Werd Summazv: A comorenensive radiological saZety pregrazm will
maintcained Ior thne ianaoilan £ acolls in the tortherm Marsnall Islands
ccazam:naced as a resulz af the 7.3, Pacific Testing programs. The foilowing
c2ms and services will se provided:

v
®
i

L. ZIavirommencal aand personnel zonritoring to provide dacta for
3. dose assessments and cetermination of radiological trends.

2. ITndividuyal and pfcozulacticn Zosizetry based on actual measure-
wen:s, These Zazz will ce ised 20 modify dose commitment pre-
2izzive nedels 50 that zlev accurately reflect future trends.

S. 3uggestions dased on Iield experience to mitigate doses

via che aore critical pataways.

5. A flexible resource of radiological expertise to independently
review radiation prctaction programs associatad with repabili-
zation afforzs in the northerm Marshalls, and for related 21eal:zh
anysics iLacaerescs cf CES ia the Pacific 3asin.

11

Jrogram activities Ior tle coming Siscal year will empnasize :the Iollcw-

l. Ia vivo couatiag of 3ikini and Enewetak residencs. These
afforcs will define Jasaline bodv burdens of gamma-emict=ziz
nuclides for new residents at both atolls, and will periac-
ically assess changes in dody bdurdens cver tizme which z=iznt
result Zrom various axposure patiways,

2., Urine bicassay to define radionuclide excreziom patcterms
from individuals, and to estimate Sr and transuranic
auclide burdens.

&x-116

(See Continuation Sheez)



Surreilliance 32 Tuicilizias and Sites
Sroiezz Tizlae vMarsnall Tsiands Radiclogizal Saferny 2wvogram IX-JL-301-32-3-
L4, Scone (zenzinued)
3. QDefinizisn 2I =he annual centroi :u: ons to dose via the

{nhalaticn pazhway at 3ikial, Romgelap, and Utirik, Special
empnasis will Se placed on zontinuous air sampling for wind-
nediated resuspension 2I radionuclides in lacal soils; and

on special measuramenss %o cdefine aercsol comcributicas re-
sulting ZIrom uman ac=i-

4., Development of radiclogi:zal dose sradictive models which
involve Soth aumar anvirzamental nonitcring daca,

a
w
o ]
n.

{b) Supplement 12 200 Werd Summars: The IY 1972 Hudget request contains
a significant increase over z:ne allocartion, This :iacrease raflects a
realistic assessment 3 cperatin izposed >v the {2 wivQ ccuacing, bio-
assay, and air monizoring activ: ‘onally, £ield

un n 7 1978, aAddizi
7 sarvices nave substancially exceeded

trio activities and amaiv=izal L
original sstizatss I2r zhe hasi: io.zgical safety srogram, and these costs
are axpected to centinue, Tinally, thers are a aumber of peripheral osrograms
of muctual iaterest =3 N1 znd CES howill he costc-effactive I included
wiih the 2asic eifcrts, manpiwer :nd cudgec cermiiciang, Thesa include in
orier I izporzanca:

L. Zefinigticm ¢f locali dia2t tazzarms 3L a.l 3zolls of iacarast,

and :zconctiznuocus zonizcoring 2f zi2cs Ior seasonal changes and long-

terxz Itrends wiich aizat l=pazt on realistic dose pradiczions.

2. Incorporation of public informacticn and education programs

into the :toral 3NL efior: o zmininize the adverse asychological

and sociological impacss cf Lcocal radiological condizionms and

o our efisris o understand :zhem.

3. Recrospective assassrent o the rac:olegical picture iz the

rthera Marsnalls prior o0 zhe =2scablisnmenc of cthe 3NL aro-

3:am in 7Y 1375,

4, Continued collaboration with UW/LRE on OES radiological

programs.,
3. Relacicnusinis <2 Zther Zrsiac:s:

This program will be logistically cocupled wherever possible to the 3NL
Yedical Program ian the Marsnall Islands. Technical collaboration will con-
tinue on macsers of =zutual interest., The radiclogical safaty program will also
bear directly on a retrospeczive raassessment of thyreid and wiole bodv doses
5 the 3RAVO fallouz victims at Rongelap and Utirik, a new program for whicia
funding is expected ia FY 1978. The program will also interact cooperatively
with related ef3orzs at the University of wWashington (LRE) and at Lawrence
Livermore lLaboratory,

Gx-111

(See Ccntinuaction Sheer



ancs oI Facilities and Sites
lands Raciclogical Safecy 2rogram  X-Il-31-32
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Several rT2p0rIs are ia press or ia progress for publizacion
These reports wWill summarize all 3NL radiclogical program aczivisi
and identcify zhe technical issues Zo be addressed in FY 1979 and
field :rips were made in Cctober 1877 to iniziace the 3NL air =
grams at 3ikini, Rongelap, and Utirik; and 2o astablish che L3 vivo co
program, Suffiicienz Zieid ﬂoni'cring data will teccme availa:le 13 ass
average radionuclide body burdens Zor residents of 3ikini, 2wnzelap, and
Utirik, and t> make a preliminary analysis of za -nnaxa:;:n saznway at these
atclils,
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Personnel aad analytical laboracory resources are Seing mcsilizsed =

3
provide technical srogram support Zor 'He "13 Azoll Survev' whiin 13 expecctad

during T 1978.

At least =Two addizicmal Zield crip
environmental surveillance programs at {
study of tyends in L37¢s beéy Surdens at
tinues o de hamperad, towever, Jy uncerta

17.

Lot

xJecstes @su.t3 Ln T7 373

At leasz three figld trips will De =made zo Bikiai, Rongeiaz, nd Jziz:
atolls o conduct rToutine envircamental surveillance and personnel =monitarin
activitiesg, In additicn, two or more Zfield zrips will De zade :: Izewerak
conciaue baseline in vivo counting and bicassay accivities degun in Y 1378,
and to imiciace a aew environmental surveillance program consiscent with :tle
return ¢f concrol of the acell to che Marshallese,

Average baseline radionuclida body burdens will be estcaplished for
typical residents ¢ unconcaminated atolls., Additional contributicas
burdens Itom emvircnmental pathways con <ontaminaced acolls will e :e:er:-.eﬂ
for individuals and populaticms. ac 3ikini, Rongelap, and Utirik. Zefinitisn
of zhe inhalaciom pathwav at the aforemencticned atolls will ze complszed, and
a working prediccive model will bYe developed which incorporaces environmental
and pathway analyses with actual human uptake experience,

3. Sxnecz=ad 2esul:s in I¥ 138C:

——

Continuation of programs described in FY 1979.

é,(—//l(
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Project Title:  Marsaall Islancs Radizlzcgizal fafazy 2rograz IX=dL=lle30-0 02
i . ® - RN . . I, 2 2 -
3, Descricrtiasn snd Zxolanacgiazn 37 Madfsr Matarizls, Taouisment and Jusesmoracs
Izams:

Canizal Zzuipment - TY 1980:

Two phantcms ($10,000) are raguired =2
tie Marshall Islands Ia Vive Counzizg pregr
analyzer ($40,2C0) is needed to maiataia zh

state-of-the~ars, and to provide iadependen
ultra~-low-level sample counting.

analytical Zfaci

13 me
-—-

2s

rovide adequacte calibracisns 7
. A& computar-hasad pulse heig
divisicn counting laboratory a

ier

20. 2roncses Oblizacions for Relatsd Conscrucsicn P2roiacss:

None.
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CPEZRATING QBLIGATIZUS

2rookhaven National laberazary TKeMlzi-agaurna
_adoractory Mission Resour:zz
1. Contragsar: Centrac: No.: Task No
Associated Universities, Inc. TY-78-C-02~0015
2. Project Title: 189 ‘o,
Surveillance of Facilizies and Si:es
Jose Reassessment Ior Pooulacions 2n Wwngalap and Trizik
Following Exposure %o Tallout
3. Budget Activizy No.: 4., Data Pranared:
GK-01-01-32-3-1b) March 1978
(60015Q)
5. Method of Reporting: 8. Working locaticn:
Annual Report to Division oI . . .
3iomedical & Zavironmental Research Brookhaven Naclezal Laboratory
Scientiiic Yeetings and Journals
7. Person in Charze: 8. Profect Tarm:
i
C. 3. Meinnold
Principal Investigator: From: To:
. , jegt iniciaz
2. R Naidu (664-4210) Froject o e Ialstated and
P i ] a TV
N. A. Greenhouse (§64-4250) raza ra
9, Persocp-fears: Pres.3ud. Rev.Req.
FY 1978 7Y 1279 TV 1979 Y L1330
Direct Person-Years
Scientific & Professional .- - 0.3 ---
Others --- --- --- ---
Guests & Research Collaborators --- == .- ---
Total --- --- 2.5 ---
10.. Costs (In Thousands of Dollars): °res.3ud. Rev.Xeq.
IY 1978 FY 1979 Y 1979 TV 1830
Research Costs 0 Q 23 J
Total Research Obl:igations 2 ) 25 Q
Equipment Obligacioas 0 0 -0 o
1i. Reactor Concent: 12, Marerials: 1




© Ah e e

Surverllanca >Z2 Tacilizias and 3ices
Dose Reassassment Ior Posulacions so Rongeiapn apd UiiTixk
-~iria: Tollowing Zxposure =z Fallout GRedledl-31-2-

r=|'y

e
£~

Sccoe:

(a) 200 word Summars: Incidences of ~hyroid nodules, benign and nal‘g-
nant, in the exposed populacions of Utirik and Rongelap have indiczatad crizical
differences in correspcndence between nodule incidence and =znyrcid dose I3

the zwo populations., The estimatad external dose received from the tize Zall-
out began %o the time of evacuation shows thatc the Rcngelap :oou‘aci:n Ta-
ceived an external dose ( 175 rads) which was about thnirzeen times zhat Ior

the Utirik populacion (14 rads), and the thyrcid dose was about tea cites
larger, whereas the incidence of thvroid nodules in the two populations were
not signficancly diZferent.

A preliminary study nas indicated that the critical area cf izvestigaticn
that could shed light is the eriod during £allout and evacuation Zor doth :the
islands, In addizion, the Zact thac the Utirik populacicn recurned wizhia 12
days follcwing evacuatica, whereas che Rongelap population recurned only alczar
three vears, requiras that we look closely at cthe Uzirik populacion in terms of
a longer exposure period, both iaztermal and external, Further studies would,
therafore, have to concentrate on the re-examination of all available data in
reports issued by varicus agencies during that period, comsultacicns wizh sci-
entific personnel iavclved at thact time, idencifying the areas of uncer:a;n::,
and usiag appropriate ccomputer programs to analyze che data. The end result
will enable us to loock for correlacions between che incidence of .uyro*d
nodules and the reassessed dose estimates,

O

13. Relationsnio =9 Nther 2-3ieccs:

(a) This study will help establish dose escimates Zrom cthe zime of tae
incident to the present, and will ccmplement the aerial survev, I2r excermal
radiation measurements, over :chese igslands, wnich i3 scheduled soon, Togeczer
they should present a reliabls piczure of doses received by :he »sopulacioas
and also enable dose astizaces to be projected iace the future.

(b) This study will be in close ccnjuncction with the 3VL Radiolog:
Safacy Program in cthe Marshall Islands and with relacad programs of the 32N
Medical Department. Ccntinued collaboration wizth the Tniversizy of Wasai
Laboratory of Radiation Zcology, in the area of environmental radiocaczivi
will be maintained. '

16, Technical 2rcgress ia FY 1973:

Preliminary lizerature search and consultations with Dr. C. A. Sondhaus,
University of California, have been completed., This aas resulted iz deiiningz
areas of uncertainty ia infcrmacion and establishing the procedural steps thac
should be carried out cowards elucidating this problem. 3Jrogress is Deing made

(See Continuation Sheer) SK-12]



Surveillance I Faciliztias and 3izes

Sose eassessment 15T 2apulazicas In Rwongelan and Utirix
Se-iac= Ti=la: <Tailowing Ixposure Io Fallouc FK=01-01-32-1
ln, .2¢anica. 2rograss . o-: L2 3! (ConIinued

ia the analysis of nistorical samples (daced Marsan 1, 1956 Zrom Rengelap an
Uririk Islands). However, delay in Iundiag Ior IY 1978 nas caused the project
to be set aside until such zizme that the funding is appropriaced. <Consequently,

it is expected that studies will have to be continued iats TY 1979,

1

7 1379:

17. Expeczed Resul=zs ina

2]

The liceracure search, consultatcions and the analysis of daca will be
completed, and will lead co comprenensive discussions and £final dose assess-
ments for both the islands. These results will be used to test the avoochesis
that radiation effects can be translacted into meaningiul dose estimatas, The
prognosis of the 7Y 1978 study should also permiz validacion of the models
used in arriving at the dose estimates in terms of present day exposures.

18. Expected Results in 7Y 1980:

Program completed,

=)
‘O

. Degcriscion 3nd Zxolamacizn 3f Masor Mataerialis., Scuizment and SuccontrTact
z-ems:

Jone.

. 20. Proposed Oblizations Zor Relatad Construction Pwoiacts:

None.

a1
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SCHEDULE 139

ADDITICONAL ZXOLANATICN

Srookhaven National Laboratorv

Ladboratarv

TOR QPERATING 2BLIGATIONS

GX=ihylei-Jascurz
Missicn Rasour:za

3

-

Contraceor:

Associated Universities, Inc.

Contrac: No.:

Tasg No.:

2. Profect Tizle: 189 Neo.:
Surveillanca of Facili%ies and Sites--SUMMARY
3. 3Budzez Activizv Yo.: 4. Date Prenmared:

GK-J1-01-52-3

March 1378

Mechod of Reporting:

See sub=-aczivicies

v

6. Workiag Locationm:

Brookhaven National Laboratory

7. Person in Charze: 3, Proiacz Tarm:
See sub-activizias Contizuing
rincisal Invescigzator: Trom: o~
See sub-aczivicies
9. Person~Tears: Pres.3uc. Rav. laq.
FY 1978 fY 1979 T7 1979 71980
Sci.,Res.Asscc. (Ph.D. ar Equiv.) 1.0 1.0 1.5 1.9
Prof. (3.3. or Zguiv.) 1 2.0 2.0 Re!
Sci. & Prof. - Total 2.9 3.0 3.3 3.9
Others 2.5 2.0 4.0 4.0
Guests § Research Collaboracors iy —— ~—— -—
' Total 4.3 5.0 7.3 7.9
10. Costs (In Thousands of Jollars): Pres.3ud. Rev. laq.
TY 1978 TY 1973 £Y 1979 FY L28Q
Labor (including benefits) 36 115 164 17
Macs., Trav., Dev.
Subcent., Spec'l Proc. 5 32 135 125
Reactor, Accel., and/or
Computer Usage a 0 4 0
Allocataed Technical Services 1 3 3 3
Gen. § Adm. Overhead 47 58 1.7 113
Total Research Cost 150 211 425 4290
Total Research Cbligacions 198 218 394 427
Equipment Obligaticns 1l 20 20 30
2l. Reaczar Concent: 12, Macerials:
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DEPARTMENT OF ENERGY
ENSRGY - OPERATING EZXPENSIS AND CAPTTAL aCQUISITION

SCAEDULE 189
ADDITICNAL EXPLANATION FOR OPERATING OBLIGATIONS

Brookhaven National Laboratory

GK-Multi-Resouyrcse

Taboratory Proeram
1. Contractor: Contract Yo.: Task No.:

Associated Universities, Inc.

EY-76-C-02-0016

Project Title:

External Radiation Measurements and
"Ground Truth" for MNorcherm Marshall
Islands Regiomal Radiological Survev

189 ‘o.

Budget Activity No.:
GK-J1-01-52-3

Date Prevarad:
May 1973

Method of Reporcing:

Written Report to D.O.E.S.

. WAorking Location:

Broockhaven National Laboratory

Person in Charge:

C. 3. Yeinnhold

Principal Investigator:

N. A. Greenhouse (664=42530)

. Proiect Term:

To:
12/31/78

From:-
8/78

Person-Years:

Sci.,Res.Assoc. (Ph.D. or Equiv.)
Prof. (B.S. or Equiv.)
Sci. & Prof. - Total
Others
Guests & Research Collaborators
Total

FY 1978

Pres.3ud.
FY 1979

Rev. Req.

F? 1979 FY 1980

J.D

Costs (In Thousands of Dollars):

Labor (including benefits)
Macs., Trav., Dev.
Subcont., Spec'l Proc.
Reactor, Accel., and/or
Computer Usage
Allocated Technical Services
Gan. & Adm. Overhead
Total Research Cost

Total Research Oblizations

Equipment Obligations

FY 1978

Pres.3ud. Rev, Req.
FY 1979 FY 1879
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Reaczor Concept:

1.

Materials:
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Zxtarnal Radiation Measurements and

"Grouad Trzucth' for Northera Marshall
?rojece Titla: Islands Regional Radiological Survev
13. Publicacions:

Greenhouse, N.A. and Miltenberger, R.?. Radiolecgical analyses of
Marshall Islands eavironmental samples from 1974 through 1976. BNL Repor:
50796 ia press.

Greenhouse, N.A. and Miltenberger, R.P?. ZIxtarnal radiatiom survey and
dose predictions for Rongelap, Utirik, Rongerik, Ailuk, and Wotie Atolls.
BNL Report 50797 in press.

3

14. Scove:

(a) 20Q Word Summarv: A comprehensive extarnal radiation survey program
will be conduczed on each of the approximately 13 atolls or islands in the
Norchern Marshall Islands which could have raceived tropespheric f£allout from
U.S. nuclear weapons tasts in the Pacific. The surveys will provide "'ground
truch' data on ambient external gamma radiation levels on-island. This daca

w1ll be used as the bSasis for calibratcion and normalization of aerial radio-

logical monitoring Sy Z.G.&G. Corporation. The program will include detailed
axternal radiation measurements with pressurizaticon chamber and scincillation
survey instruments, and in sicu zamma spectrometry on all islands of interest.
Surface soil samples will be collected and analyzed for significantc gamma
emirtars in order zo make decay corractions for long-term dose predizstions via
the extarnal radiation exposura pataway.

BNL fi=ld trip staff and amalytical lab facilities will %e available for
other environmmental sample collections and analyses as needed Sy the overall
sciencific program.

15. Relariomnshiz =o Cther Proiects:

This program is directly related to our continuing eavircnmencal and per-
sonnel monitoring efforts under the 3NL Marshall Islands Radiological Safety
Program. Lt will also inceract cooperatively with ralated efiorzs it the
University of Washington (LRE) and Lawrence Livermore Laboratory.

. Technical Progress in ¥ 1678:

'_ 4
a»

Personnel and analytical laboratory rescurces will be mobilized in suppor:
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.

Py

17. ZIxpected Resulzs ia 7Y 1979:

The remainiag =wo survey legs will be ccmpleted, data analyzed, and a

(See Continuation Sheet)






