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Public Law 96-205 authorizes potentially dramatic increases in health, 
environmental and educational programs for those islands in the Marshalls 
which were affected by the U. S. Pacific Testing Programs. It also portends 
some potential relief for the chronic funding difficulties which the BNL 
Marshall Island's Radiological Safety Program (MIRSP) has experienced since 
its inception in 1974. Although P.L. 96-205 leaves the responsibility for 
initiation, development and management of its mandated programs to the De­
partment of Interior (DOI), it seems reasonable to assume that DOI will con­
tinue its past pollcy of relying on the Department of Energy (DOE) and its 
contractors for expertise in the technical areas of medical care, radiation 
dosimetry and environmental surveillance. 

A long-range plan for the MIRSP was developed in July 1979 at the re­
quest of Dr. Bruce Wachholz (copy attached). The following report will serve 
to expand on this in light of the passage of P.L. 96-205 and recent political 
developments in the Marshall Islands. 

Comparison of BNL and LLL Radiological Studies 

Historically, both BNL and Lawrence Livermore Laboratory (LLL) have been 
involved in performing environmental measurements and dosimetry in the 
Marshall Islands. In order to avoid possible confusion about duplication of 
effort, we feel that it would be worthwhile to distinguish between the psat 
and present activities of the two Laboratories. This should help to assure 
that the two programs continue to complement one another in the future. 

In our view, LLL has played the major role in (1) characterizing the 
radiation environments on contaminated islands, and (2) developing models for 
long-range predictive dosimetry using the environmental data. In contrast, 
BNL's past and present role has been in the performance of (1) contemporary 
personnel monitoring and internal dosimetry for environmentally derived 
radionuclides, and (2) retrospective dose assessments utilizing past and con­
temporary personnel and environmental monitoring data. Wherever possible, the 
retrospective dosimetry efforts to date have been aimed at defining doses to 
individuals; however, due to the paucity of historical data on individuals the 
results have generally tended to be population and subpopulation averages. 
Contemporary dosimetry programs assess doses to both individuals and to is­
land populations and subgroups. Both the retrospective and the contemporary 
dosimetry programs determine actual doses and radionuclide uptake patterns ex­
hibited by individuals, and provide key information to be used in corrobor­
ating predictive dosimetry models. 

Future Directions for the MIRSP 

As stated in the 1979 long range plan, BNL will deemphasize environ­
mental monitoring in view of (1) the expectation that the Northern Marshall 
Island's Radiological Survey (NMIRS) will rigorously define the environmental 
factors, (2) the likelihood that LLL will continue its environmental research 
activities in the Marshalls, and (3) the overriding need for personnel moni-
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taring and dosimetry information from BNL. The impetus behind this last is­
sue was the discovery of unexpectedly high Cs-137 body burdens among Bikini 
Island residents in 1977 and 1978. 

In keeping with historical precedents, we propose that BNL be designated 
the "lead laboratory" for those scientific and medical programs which involve 
direct interaction with the Marshallese people. In contrast, LLL would con­
tinue to function in areas related to environmental and long-term predictive 
dose assessments. Within this conceptual umbrella of "peoplerelated" program, 
the MIRSP proposes to initiate, expand and/or continue activities in the fol­
lowing areas: 

A. Retrospective Dose Assessments or Reassessments 

The unexpected incidence of thyroid pathology among Utirik Atoll re­
sidents formed the basis of a proposal to reassess the thyroid and whole-body 
doses to the residents of Rongelap and Utirik resulting from the BRAVO test. 
This study has been funded at an annual level of about $SOK since FY 1978. 
The first report on this program is currently in draft. It covers the chronic 
doses to the populations of these two atolls, once they were returned home 
following the BRAVO evacuation. A report on the acute doses is awaiting re­
ceipt and analysis of work subcontracted to BNWL (activation analysis of I-129 
and other long-lived fission products) and LLL (meteorological modelling of 
BRAVO fallout transport and deposition). In light of the modest level of 
funding for this project, we feel that significant progress has been made to 
date. 

Our literature search in connection with the retrospective dosimetry 
activities has uncovered important historical radiological monitoring data for 
several additional atolls, including Likiep, Ujelang and Ailuk. When coupled 
with the results of the Northern Marshall Island's Radiological Survey (NMIRS) 
and our contemporary personnel monitoring activities these data will provide a 
reasonably sound basis for retrospective dose estimates for the populations of 
other atolls in the Northern Marshalls. It is also apparent that other tests 
in addition to BRAVO have made significant contributions to population doses 
in the region. 

Insofar as P.L. 96-205 mandates medical care, environmental research and 
monitoring, etc. "for the people of such other atolls as may be found to be 
or have been exposed ..... , we feel that an expanded program of retrospective 
dosimetry should be vigorously pursued. Apart from its obvious scientific 
importance, the doses incurred by the people of the Marshalls are now a 
politico-legal issue, and form a logical basis for the establishment of prior­
ities in implementing P.L. 96-205. Since we have conceived the original 
retrospective dosimetry program, and have made demonstrable progress in this 
area, we feel that the expansion of our existing program is justified. 

B. Contemporary Dosimetry 

Historically, personel monitoring (whole body counting and urine bioas­
say) activities in the Marshall Islands were conducted under the auspices of 
the Brookhaven Medical Program. This responsibility was gradually assumed by 
the MIRSP beginning in 1977·. The rationale for this change was that the per-
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sonnel monitoring activities were required for contemporary dose assessments, 
and are not related to the acute high-level doses which may have caused the 
medical problems at Rongelap and Utirik. Also, the need to provide these 
services for a growing number of Bikini residents had developed, and a similar 
need for was anticipated in connection with the impending return of the Enewe­
tak people. Neither of these populations was affected by acute high-level 
radiation. 

The years 1977 and 1978 were decisive in the revelation of unexpectedly 
high cesium body burdens among the Bikinians. Followup monitoring is con­
tinuing in order to record the decline in their body burdens since they left 
Bikini in 1978. These activities are seen as continuing indefinitely on be­
half of the resid~nts of Rongelap and Utirik, as well as for the newly added 
populations of Enewetak and Ujelang. The Bikini people may continue to be 
routinely monitored pending the outcome of negotiations on a temporary resi­
dence program on Eneu Island. 

Baseline personnel monitoring was conducted early this year on the peo­
ple of Enewetak Atoll, most· of whom had been living for the past 33 years on 
Ujelang. The population mean body burden for Cs-137 is currently about ten 
times "background".* This discovery, though not signficant in terms of con­
temporary doses and dose commitments, is proof of at lest one fallout contami­
nation episode at Ujelang during the testing period. As a result, serious 
consideration should be given to the inclusion of personnel monitoring at 
other populated atolls for which medical services will be offered under P.L. 
96-205. 

C. Control Data 

The recent incidence of thyroid pathology at Utirik, and the allegations 
of similar problems at Likiep and other atolls have demonstrated the need for 
the compilation of control statistics and normal incidence levels for radia­
tion-related disease and for medical and radiological parameters in the 
Marshall Islands. Preliminary discussions between BNL Medical and MIRSP per­
sonnel began in 1977 to consider the establishment of a "control atoll" from 
which the required statistical data could be derived and continuously updated. 
Such a strategy would probably be practical under P.L. 96-205. Short of this, 
it is deemed essential to the MIRSP that we develop a radiological control 
data base as soon as possible. The data required for accurate asssessment of 
the personnel dose contributions from the Pacific testing activities are: (1) 
means and ranges of fallout nuclide body burdens and excretion rates for 
Marshallese who have not been affected by tropospheric fallout, and (2) 
anthropometric and metabolic statistics from which Marshallese "reference man, 
woman and child" data could be constructed. Some progress has been made in 
this latter area in cooperation with the Medical Program. 

*Background body burdens for fallout radionuclides among the Marshallese are 
yet to be rigorously defined; however, a sampling of Majuro residents who 
never lived in the Northern Marshalls demonstrated cesium body burdens of 2 
to 3 nCi in 1979. 
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D. Diet and Living___R_atte~I!~t\l_<!Y 

The understanding of radionuclides body burden kinetics, and of resul­
tant doses and dose commitments requires a quantitative assessment of radio­
nuclide intake. Preliminary efforts to develop these data were undertaken by 
the MIRSP in 1977, along with the gathering of information on Marshallese 
living patterns. This latter information is important insofar as the assign­
ment of external radiation doses is concerned because the Marshallese are not 
monitored for external radiation, and the external dose component must be 
derived from models which define the movements of people among heterogeneous 
radiation environments. Our prior experience in these areas resulted in the 
assignment of responsibility to BNL for diet and living pattern assessments in 
support of the 1978 NMRIS. 

Past experience has demonstrated that extended periods of residence by 
BNL scientists in a Marshallese community is the best way to gather this 
information. We are also convinced that it is the best way to accomplish the 
educational goals regarding radiation which are mandated by P.L. 96-205. For 
this reason, we feel that r·esident educational programs and diet and living 
pattern studies should best be conducted simultaneously. Observations of 
dramatic changes in diet and living patterns over the past several years also 
suggest that these studies be continued indefinitely. A proposal further dis­
cussing our involvement in these areas is the subject of a memorandum from J. 
Naidu and N. A. Greenhouse to V. Bond (copy attached). 

Summary 

This report discusses four areas in which the MIRSP should be expanded. 
We feel that these areas are necessary to the formulation and continuation of 
sound radiological programs in the Marshalls, as provided by P.L. 96-205. 
These activities should be viewed as being separate and distinct from the en­
vironmental and predictive dosimetry activities which to date have been con­
ducted by LLL. They are, however, a necessary complement to the LLL programs, 
since they will provide actual dosimetric information against which the 
Livermore predictive dosimetry models can be referenced. 

It is important to note that the present and proposed future activities 
of the MIRSP all involve close interaction with the Marshallese people, a fact 
which is intrinsic to the BNL Medical program. Therefore, for reasons of 
logistical cost effectiveness, and, perhaps more import:antly, the minimization 
of the disruptive impact of field trip activities on Harshallese communities, 
we feel that the Medical Program and the MIRSP should be closely coupled. 
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N. A. Greenhouse 
Principal Investigator 
BNL Marshall Island's Radio­
logical Safety Program 


