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BACKGROUND 

In April 1988, the US and the former-USSR signed a Memorandum of 
Cooperation (MOC) for Civilian Nuclear Reactor Safety; this MOC was a direct 
result of the accident at the Chernobyl Nuclear Power Plant Unit 4 and the 
following efforts by the two countries to implement a joint program to 
improve the safety of nuclear power plants and to understand the 
implications of environmental releases. A Joint Coordinating Committee for 
Civilian Nuclear Reactor Safety (JCCCNRS) was formed to implement the 
MOC. The JCCCNRS established many working groups; most of these were 
the responsibility of the Nuclear Regulatory Commission, as far as the US 
participation was concerned. The lone exception was Working Group 7 on 
Environmental Transport and Health Effects, for which the US participation 
was the responsibility of the US Department of Energy (DOE). The purpose of 
Working Group 7 was succinctly stated to be, "To develop jointly methods to 
project rapidly the health effects of any future nuclear reactor accident." To 
implement the work DOE then formed two subworking groups: 7.1 to 
address Environmental Transport and 7.2 to address Health Effects. Thus, the 
DOE-funded Chernobyl Studies Project began. The majority of the initial 
tasks for this project are completed or near completion. 

The focus is now turned to the issue of health effects from the 
Chernobyl accident. Currently, we are involved in and making progress on 
the case-control and co-hort studies of thyroid diseases among Belarussian 
children. Dosimetric aspects are a fundamental part of these studies. We are 
currently working to implement similar studies in Ukraine. A major part of 
the effort of these projects is supporting these studies, both by providing 
methods and applications of dose reconstruction and by providing support 
and equipment for the medical teams. 

During Fiscal Year 1993, the work conducted under the auspices of 
Working Sub-Groups 7.1 and 7.2 was substantially changed, and many tasks 
were completed. Thus, the two Sub-Groups were combined into a single 
Group 7. 

Current FY 95 tasks for the Chernobyl Studies Project are 

7.OA Management 
Lynn Anspaugh and Sheilah Hendrickson 
Lawrence Livermore National Laboratory. 

7.1C External Dose- Per agreement in December 1994 with DOE EH, 
Harold Beck 
Environmental Measurements Laboratory. 

and Harold Beck, indefinitely postponed. 



7.1F Hydrological Transport 
Yasuo Onishi 
Battelle Pacific Northwest Laboratories 
($12.6 K c/o direct funding to PNL for completion of work in FY 95.) 

7.2A4 Chromosome Painting Dosimetry 
Tore Straume and Joe Lucas 
Lawrence Livermore National Laboratory. 

7.2A5 EPR, TL and OSL Dosimetry - Subcontract Pending 
Electron Paramagnetic Resonance (EPR), 
Thermoluminescence (TL), 
Optically Stimulated Luminescence (OSL) 
Ed Haskell 
University of Utah. 

7.2D Stochastic Effects 
Marvin Goldman 
University of California, Davis. 
Completed December 31,1995. 

7.2F Thyroid Studies 
Lynn Anspaugh 
Lawrence Livermore National Laboratory. 

7.2G Leukemia Studies 
Lynn Anspaugh 
Lawrence Livermore National Laboratory. 



7.OA - MANAGEMENT 



EH Monthly Summary 
Chernobyl Studies Project: Summary of Financial Status 

2 0 ~ :  HA-01-17 (1,000 Dollars) 

S. Hendrickson (LLNL) 

Lynn Anspaugh (LLNL) 

S. Hendrickson (LLNL) 

7.2F Thyroid Studies c/o $1.4" 662.7 239.5 36% 

(7.2F) Belarus Equipment/Supplies c/o $8.2" 30.0 10.4 35% 

7.2G Leukemia Studies 155.0 20.2 13% 

Month Ending: March 1995 
I Variance 

423.2 

19.6 

134.8 

Budget Cal 

Lynn Anspaugh (LLNL) 
Uncommited Funds 

LLNL TOTALS 
0.0 0.0 

$1,302.0 $350.5 27% $951.5 (301) 

" 
DOE 

d . d  

LLNL 
Project 
Number 

T;y 1995 
Total Cost 
To Date"" 

Project 
Number 

FY 1995 
Budget" 

Percent Remaining 
Spent Balance t 39% 107.4 

Linear 
Rate""" Project Title 

J5-ES-1768 
94-ES-966 
?4-ES-2032 

6288-15 7.OA Management c/o $1.0 K" 
L. Anspaugh / S. Hendrickson (LLNL) 

175.0 67.6 

8.7 xxxx 22.6 7.1F Hydrological Transport c/o" 
Yasuo Onishi (PNL) 
$50 K + $15 K Direct Funding fo PNL 

7.2A4 Chromosome Painting Dosimetry 
Tore Straume / Joe Lucas (LLNL) 

7.2A5 EPR, TL and OSL Dosimetry 
Ed Haskell (University of Utah) 
S. Hendrickson (LLNL) 

7.2D Stochastic Effects ~/0$l8.6* 

-4% 144.1 138.6 -5.5 6288-09 

120.0 
~ 100.0 

:6208-08) 0.0 120.0 
100.0 

Subcontra, 
20.7 

0.0 
t Pending 

18.3 

I. ~ 

88% Y 6288-11 
IntraUniversity Transaction to 

Marvin Goldman (UC Davis, $24 K) 28.6 : 15.3 
x x  ~ ~ 

82% I I 3.3 ~1 .6 
?r 31,1994 

6288-16 

(5) *6288-14 

6288-12 (57) 

* Includes Fy 1994 carryover to cover liens for procurements, subcontracts, etc, if marked with an * 
** Includes commitments (Liens, Subcontracts, IUTs, ICOs, etc.) 
*** Amount in parenthesis () indicates total cost to date is under the cumulative linear spending rate 
.Also See Budget Sheets for Capital Equipment Account 7861-01 
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EH Monthly Detailed Summary 
Chernobyl Studies: Summary of Financial Status 

(1,000 Dollars) 
Project: 
7.OA Manannement (Lvnn Anspaugh / Sheilah Hendrickson) 

Mar Apr May Jun Jul Aug 

5.4 
0.0 
0.8 
0.4 
0.0 
5.5 

12.1 0.0 0.0 0.0 0.0 0.0 
0.7 

~ - -  
----- 
------- 

----___-- 

LLNL NO: 6288-15 
DOE NO: 95-ES-1768 

Sep 

~ 

0.0 

" ..I I V  

Months 

Labor ;lGIdZGlZ Costs/Salary/Benefit/Org Chg 0.0 

Cost Item 

0.0 

-0.5 

Procurement and Expenses" 

Facility/Service/Distributed Charges 
LLNL Overhead** 3.4 

Technical Information Department 0.7 

I I Nov I Dec I lgg5 Tan I Feb 

0.9 0.1 
0.0 0.6 
0.0 0.2 
3.3 10.7 

~ - -  
--- 
--- 

TOTAL 
Liens/Preliens 

-0.8 19.9 6.8 7.1 22.5 
0.0 0.7 0.7 1.5 1.1 

Budget 
Funds Available 

175.0 175.0 175.0 175.0 175.0 175.0 175.0 175.0 175.0 175.0 175.0 175.0 
175.8 155.9 149.1 142.0 119.5 107.4 
-------- 

Year-to-Date 

27.5 
3.6 
2.4 
2.2 
0.2 
31.7 

67.6 

I 

I 

* Includes management procurement charges for all purchases/contracts 
** Division; Program; Laboratory; General & Administrative (G&A); Laborary Directed Research Development (LDRD) 
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EH-63 Monthly Report 
October 199GMarch 1995 

Project Title: Chernobyl Studies 
7.OA Management 

DOE Project Number: 95-ES-1768 LLNL Project Number: 6288-15 

Principal Investigator(s): 
M&O Contractor: 

Lynn Anspaugh / Sheilah Hendrickson 
Lawrence Livermore National Laboratory 

I. 
11. 

111. 

IV. 

Address each item, if applicable. 
Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services provided, 

Travel. Include copy of foreign trip report. 
Significant Problems/Issues/Concerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each request. 

deliverables). 

I. Project Objective 

The main content of this work is to manage the overall activities of former subgroups 
7.1 and 7.2, and to integrate all remaining tasks into a coherent and focussed program. We 
are charged with providing scientific oversight and technical and administrative 
management of this program. This also includes management of the activities for 
procuring and furnishing supplies to Institutes in the former Soviet Union who are 
participating in our joint studies. An additional charge is to maintain coordination with 
other studies of similar nature so that duplication is avoided and the maximum leverage 
is obtained with the funding that is available. At the present time the European Union 
(formerly known as the Commission of European Communities) has a large, well-funded 
program that has similar goals. Thus, one of our primary goals is to maintain a close 
liaison with the managers of the European Union program and with the managers of 
other programs that have potential overlap with the DOE-funded projects. 

II. Current Project Status / Monthly Progress 

Activities have been to manage the contracts and to coordinate activities and 
information for work being done both inside and outside of LLNL. This includes the work 
being done by (1) Professor Goldman of the University of California, Davis, on completing 
the project on assimilating data from the former Soviet Union on radiogenic health effects 
for events and accidents occurring prior to the Chernobyl accident (This work and contract 
terminated at the end of December 1994 and we are currently going through the formal 
review and termination process for this contract.); (2) Dr. Yasuo Onishi of Battelle Pacific 

~- 



Northwest Laboratory, on completing the project on assessing radionuclide migration in 
the water and soil environment with mathematical modeling to provide information on 
potential health impact and remediation requirements associated with the Chernobyl 
accident; and (3) Subcontract Pending-Dr. Ed Haskell of University of Utah, in evaluating, 
coordinating and implementing dosimetric methods for examining biological materials 
(Electron Paramagnetic Resonance (EPR) analysis of dentine and enamel of teeth), 
providing supporting methodologies in the areas of thermoluminescence (TL) and 
optically stimulated luminescence (OSL) of environmental materials in support of the 
studies for childhood thyroid cancer, leukemia and eye-cataract incidence in individuals 
from the exposed regions. We are also managing the contract and administrative details 
for work being done by SENES, Oak Ridge, on international model-validation studies. 
This project is now much broader in scope than just Chernobyl, and,the agreement has 
been with Dr. Harry Pettengill, Dr. Terry Thomas (while with DOE EH) and others to not 
include this as a direct part of the Chernobyl Project. However, the project is currently 
being managed through this activity. This work and contract with SENES, Oak Ridge 
terminated at the end of December 1994, and we are currently going through the formal 
review and termination process for this contract. 

Dr. Lynn Anspaugh and Sheilah Hendrickson participated in many overall project 
status and planning meetings with DOE EH, NCI and NRC (separate agency meetings, 
combination of agencies, or all of the agencies). In February we attended and made 
informal presentations at the meeting of the U.S. side of the Joint Coordinating 
Committee for Civilian Nuclear Reactor Safety (JCCCNRS) meeting held at DOE 
Germantown. This was an informal review of the status of Working Group 7 activities 
since May 1994, expected activities in 1995, and discussions for any assistance needed, 
potential funding issues, concerns, and resolutions. It was at this meeting that the NRC 
advised us there was an international agreement between the Russian Federation and the 
United States Regarding Cooperation to Facilitate the Provision of Assistance. This 
agreement also included addressing humanitarian and technical aid and exemption of 
custom duties and taxes. LLNL obtained a copy of this international agreement from the 
NRC. This agreement did help us with our negotiations with the Russian Federation to 
obtain exemption of custom duties and taxes for the equipment and supplies being 
furnished to them for their participation in our joint childhood-thyroid studies in Belarus. 

During this time period, we obtained approval from the DOE Assistant Secretary for 
Environment, Safety and Health and the DOE Oakland Operations Office for deviation 
from the standard property-management regulations (including alternative property 
controls) in performance of our radiation-health studies in the former Soviet Union. We 
developed forms and established procedures for acceptance of equipment and supplies and 
alternative property controls with Belarus and Russia. This was approved by LLNL and 
the DOE Oakland Operations Office. Successful negotiations were conducted with Belarus 
and Russia regarding the procedures for acceptance of equipment and supplies and 
alternative property controls. This enabled us to formally begin the procurement and 
shipment of equipment and supplies to Belarus and Russia. 

Dr. Anspaugh participated in the Third SCOPE-RADTEST Workshop on 
"Methodologies of Dose-Reconstruction, Epidemiology, and Sub-surface Transport," held 
in Brussels and Liege, Belgium. See attached foreign trip report. 



m. Significant Problems/Issues/Concerns 

We are currently waiting for exemption of custom duties and taxes for equipment 
that the Government of Belarus does not consider under medical humanitarian aid (Le., 
project vehicles, computers, copy and fax machines). 

IV. Assistance Required from EH-63 Staff 

None. 
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I EH Monthly Detailed Summary 
Chernobyl Studies: Summary of Financial Status 

(1,000 Dollars) 

$$$ DIRECT FUNDING TO PNL 
LLNLNo: none Project: 

7.1F Hydrological Transport (Yasuo Onishi-PNL) DOE NO: 94-ES-1031 
Months 

1994 I 1995 
Cost Item Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Year-to-Date 

Labor Cost/Salary/Benefit/Org Chgs 1.2 1.6 0.3 0.1 1.5 2.3 
Travel 0.0 0.0 0.0 0.0 0.0 0.0 
Procurement and Expenses" 0.4 0.4 0.0 0.0 0.1 0.0 

Facilitv/Service/Distributed Charges 0.0 0.0 0.7 0.0 0.0 0.0 0.7 

------ 

Technical Information Department 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Liens/Preliens 

I I I I I I I I I I I I I 

TOTAL I 1.6 I 2.0 I 1.0 I 0.1 I 1.6 I 2.3 I 0.0 I 0.0 I 0.0 I 0.0 I 0.0 I 0.0 I 8.6 

_- Budget 
Funds Available 

12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 
11.0 9.0 8.0 7.9 6.3 4.0 
- - ~ -. -- .- 

I 

* Includes management procurement charges for all purchases/contracts 
** Division; Program; Laboratory; General & Administrative (G & A); Laboratory Directed Research Development (LDRD) 
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EH-63 Monthly Report 
October 1994 

Project Title: Chernobyl Studies 

DOE Project Number: 94-ES-1031 LLNL Project Number: N/A 

Principal Investigator: Yasuo Onishi 
M&O Contractor: 

7.1F Hydrological Transport 

Pacific Northwest Laboratory (direct funding) 

I. 
11. 

111. 

IV. 

Address each i tem, if applicable. 
Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign trip report. 
Significant Problems/Issues/Concerm 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each requests. 

provided, deliverables). 

I. Project Objective 

The project objective is to assess radionuclide migration in the water and soil 
environment with mathematical modeling in order to provide information on 
potential health impacts and remediation requirements associated with the 
Chernobyl accident. Specifically, radionuclide distributions in the Pripyat-Dnieper 
River system from the Chernobyl Nuclear Power Plant to the Black Sea will be 
predicted under major flooding of the Pripyat River, because flooding can 
significantly increase radionuclide concentrations in these rivers. For the Iput River 
Basin in Russia, we will combine Landsat data and available Chernobyl data to 
characterize the area. These results will then be fed to a watershed/groundwater 
model to predict potential runoff and soil scouring areas from where 137Cs can 
migrate overland to receiving surface water. Identification of major radionuclide 
source locations could be used for potential remedial activities. We will also initiate 
examination of radionuclide contaminations in the groundwater near the 
Chernobyl Nuclear Power Plant to study interactions with the Pripyat River, 
especially during flooding periods. 

These studies test/improve predictive methodologies for aquatic 
environmental assessment. The study results will also be used by CIS countries for 
identifying necessary remediation activities and their effectiveness. 
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II. Current Project Status/Monthly Progress 

I attended an IAEA advisory meeting, October 17-21,1994, on "Dose Assessment 
Methods for the Purpose of Limiting Radioactive Releases." The purpose was to 
finalize the new IAEA Safety Series 57 Report documenting simple screening 
models for dose assessment. All travel expenses were provided by IAEA. No cost 
(neither travel nor labor) associated with this meeting was charged to Program 7.1.F. 

Following the above meeting, IAEA scheduled a 5-day workshop for BIOMOVS 
I1 and a 5-day workshop for Validations of Environmental Model Predictions 
(VAMP) Programs. I did not attend these BIOMOVS and VAMP meetings. 

During my 5-day stay at IAEA, I submitted plots of 9OSr and 137Cs distributions in 
the Dnieper River that were predicted by our one-dimensional TODAM code. This 
was for radionuclide transport model testing under the VAMP Program. I am a 
member of the VAMP River/Reservoir Subgroup. Previously, we submitted to the 
VAMP Program prediction results of 137Cs for the Clinch and Tennessee Rivers, 
which is being conducted under a separate project. We will submit additional 
summaries of our model results, as requested by IAEA. 

Plots of 9OSr distributions in the Pripyat River and its floodplain were also 
prepared for model validation testing being conducted under the BIOMOVS 
Program. These predictions were made using our two-dimensional FETRA code. 
However, we were informed that BIOMOVS has not yet decided to select the Pripyat 
River and its floodplain as one of their test cases. The selection will depend on a 
number of organizations having an interest in conducting simulations of this case. 
If IAEA decides to include this case, we will submit our model results at that time. 

IU. Significant Problems/Issues /Concerns 

No new issue. 

IV. Assistance Required of EH-63 Staff 

We would like to obtain approval from DOE-EH to extend this project beyond 
December 31, 1994 to September 31, 1995. This will allow us to complete our 
Chernobyl paper and update a manuscript for comments by journal reviewers. Our 
PNL contract personnel initiated a request for a no-cost extension. 



FOREIGN TRAVEL TRIP REPORT 
AUSTRIA, OCTOBER 1994 

FTMS #9407030 

Prepared on November 18, 1994 

1. Traveler's Name: 

Yasuo Onishi, Staff Engineer, Pacific Northwest Laboratory, 509-372-6084, 

2. Date and Destinations: 

10/17 - 10/21 Vienna, Austria. International Atomic Energy Agency (IAEA) 

3. Purpose of Trip: 

To attend an advisory group meeting to complete an IAEA Safety Series publication on 
"Dose Assessment Methods for the Purposes of Limiting Radioactive Releases," as an IAEA 
advisor and the U.S. Representative. 

4. Abstract: 

IAEA has been working on developing simple dose assessment methodologies for its 120 
member countries for many years. This document on these new dose assessment methodologies 
will replace the widely-used IAEA Safety Series 57, "Procedures and Data--Generic Models and 
Parameters for Assessing the Environmental Transfer of Radionuclides From Routine 
Releases--Exposures of Critical Groups." The methodologies will cover the radionuclide 
releases to atmosphere and surface waters, and subsequent radionuclide transfer through both 
aquatic and terrestrial exposure pathways to critical groups. Dose assessment methodologies to 
estimate collective dose are also covered in the document. Although these methodologies being 
developed are applicable to radionuclide releases from nuclear power plants, main emphasis is 
placed on relatively smaller radionuclide users/emitters, e.g., hospitals, uranium mining, and 
non-power reactors, and laboratories. The objective of the October Advisory meeting was to 
finalize the IAEA Safety Series documentation of these methodologies. Twenty-three advisors 
from 13 countries attended the 5-day meeting and worked on all seven chapters, annexes, and 
appendices of the documents. This IAEA report is currently planned to be published next June. 

5. Actual Travel and Living Expenses: 

Travel: $2,600. 
Labor: $2,4 0 0 

6. Funding Sources: 

Travel and living expenses were covered by IAEA. Salary was covered by PNL overhead. 



Dr. Yasuo Onishi, Staff Engineer at the Pacific Northwest Laboratory, attended an 
International Atomic Energy Agency (IAEA) advisory meeting on “Dose Assessment Methods for 
the Purposes of Limiting Radioactive Releases,“ as an IAEA advisor and the U.S. Representative 
to this meeting. The meeting was held at IAEA in Vienna, Austria, during October 19-21, 
1994. Over the last five years, IAEA has been developing simple screening dose assessment 
methodologies for its 120 member countries to estimate individual and collective doses. The 
methodologies cover atmospheric dispersion, surface water dispersion, terrestrial and aquatic 
food chains, individual dose calculations in critical groups and collective dose. Generally, 
nuclear practice groups are divided into three categories: 

Category 1 : Low to medium normal exposure havirig low risk of significant contamination. 
This category includes the use of unsealed radioactive materials in small 
facilities. 
Low to high normal exposure having potential risks of significant contamination. 
This category includes hospitals, uraniumAhorium mining, and non-power 
reactors. 
Low to high normal exposure with multiple radiological hazardous exposure 
pathways having potential risks of significant contamination. Nuclear power 
plants are in this category. 

Category 2: 

Category 3: 

The dose assessment methodologies under preparation are mainly for the above 
Categories of 1 and 2. However, they are equally applicable to Category 3, nuclear power 
plants. 

The methodologies will be published in one of IAEA Safety Series documents. Dr. Onishi 
was one of the original consultants to IAEA and initially developed a series of surface water 
dispersion models and wrote that portion of the initial document in the late 1980’s. This new 
document will replace the widely-used IAEA Safety !Series 57, “Procedures and Data--Generic 
Models and Parameters for Assessing the Environmental Transfer of Radionuclides From Routine 
Releases--Exposures of Critical Groups,” published in 1 982. 

The October advisory meeting was attended by 23 advisors and one observer from 13 
countries (Austria, Belgium, Canada, Czech Republic, France, Genany, Hungary, India, Italy, 
The Netherlands, Spain, Sweden, United Kingdom, arid U.S.A.). A list of participants is shown in 
Appendix 1. The first day of the meeting was devoted for the plenary sessions to discuss the dose 
methodologies and documentation. On the rest of the days, the advisors were divided into the 
following three main groups: The first group was to work on the overall dose model structure, 
evaluation process of dose assessment results, and collective dose; the second group was to work 
on atmospheric dispersion, resuspension, aquatic dispersion, and radionuclide releases to 
sewage systems; the third group was to work on terrestrial food chain, aquatic transfer, 
external and internal dosimetry. Within each of these three groups, advisors were further 
subdivided as needed to accomplish the assigned tasks. Dr. Onishi was in the second group, and 
was responsible for aquatic dispersion models and their documentation. The agenda is shown in 
Appendix 2. 



The Screen dose assessment methodologies are intended to 

be no more pessimistic than two orders of magnitude, and - not underestimate more than one order of magnitude. 

Dose assessment methodologies presented at the beginning of the October Advisory meeting were 
judged to be generally acceptable by all the advisors. The following are some of the main points 
being discussed and addressed at the meeting: 

( a )  Advisors developed some guidelines for the potential users of these methodologies. In 
essence, the following scheme of the dose assessment was suggested by the advisors: 

Conditions: The primary dose limit is 1 mSv per year. 
The recommended maximum dose constraint is 0.5 mSv per year. 

- If doses calculated by using the screening methods being developed here are less 
than 10% of the primary dose limit, we can assume that both above dose 
conditions are satisfied. 

If the calculated dose with the screen methods exceeds 10% of the primary dose 
limit, then 

reduce the radionuclide effluent discharge, if possible, or - review the screen methods for possible adjustments to the case in hand. 

If the calculated dose exceeds the primary dose limit, 

reduce the radionuclide effluent discharge, if possible, or - conduct a detailed site specific study. 

( b ) One potential pathway the dose assessment methodologies did not specifically cover was 
radionuclide release to a municipal sewage system and subsequent radiation exposure to 
the public. These are some instances in the U.S. and UK, where the radionuclide 
exposure to public through sewage systems became of some concern. This may occur, for 
example, if hospitals discharge a small amount of a radioactive effluent to sewage 
systems. A city, where these hospitals are located, may then receive many radioactive 
sewage effluents, treat them, and dispose of the treated water and the sludge. The 
potential impact of this release could be (1) to sewage treatment plant workers directly 
exposed to the radioactive liquid and sludge at the plant, (2) general public exposed to 
land which used the radioactive sludge as landfill materials, and (3) farmers and others 
who use sludge as fertilizers for their crops, thus causing radioactive terrestrial food 
chains to humans. Sewage effluent release to a surface water body can be handled under 
the current aquatic dispersion and food chain methodologies, so a main potential problem 
not covered now is the direct radiation exposure to the sewage treatment workers. The 
working group decided to look into this sewage pathway problem and will report back to 
IAEA after the meeting to decide how to incorporate the sewage pathway into the dose 
asssessment methodologies. 



These methodologies are originally intended for dose estimates of adults. However, for 
some radionuclides (e.g., 1311), age grouping (say, 1 year old, 10 year old) may be 
needed. 

How to represent widely varying conditions (distribution coefficients, bioaccumulation 
factor, food consumption, etc.) occurring in the world into a single set of 
conditiondvalues is always challenging. For example, in Sweden, within one year after 
the Chernobyl nuclear accident, milk consumption was the major dose contribution. 
But, after one year, consumption of fish in a freshwater body became the main 
contributor, due to unusually high radionuclide bioaccumulation attributed to a very low 
concentration of potassium in the fresh water. So in this case, the normal 
bioaccumulation value will significantly underestimate the dose. But in almost all cases, 
advisors felt that the estimated doses by these screening Methodologies would be within 
the stated error ranges of two order of overestimation and one order of underestimation, 
as indicated above. 

For 6OCo and 137Cs, the direct exposure from the shore sediment is a critical pathway 
and can significantly overestimate the dose, if the methodologies assume the radioactive 
shore sediment to be on an infinite plane. 

Adequacy (or lack of it) for collective dose assessment methodologies currently used and 
the usefulness of the collective dose estimate were discussed. The one main use of the 
collective dose would be for the policy decisions, as is being used as one of the tools in 
Ukraine for the potential Chernobyl accident cleanup decision-making. 

Aquatic dispersion methodologies were judged to be useful and practical. But 
documentation in the main text needs to be more simplified by presenting detailed 
information (e.g., model derivations, explanations of the choices of model parameters, 
and supporting information) in the appendix. Also, aquatic dispersion was to 
incorporate the atmospheric fallout over a watershed, which can transport radionuclides 
to surface water through subsequent surface runoff/soil erosion and groundwater 
=erne- 
The documentation of the methodologies consists of eight chapters with several annexes 

and appendices. These eight chapters are Introduction: Procedures for Dose Assessment, 
Atmospheric Dispersion; Surface Water Dispersion; Transport of Radionuclides Through 
Terrestrial and Aquatic Food Chains; Dosimetric, Habit and Other Data for the Estimation Doses: 
The Estimation of Collective Dose for Screening Purposes; and Procedures to Follow When 
Calculated Doses Approach Relative Dose Limiting Criteria. We have also discussed the 
possibility of programming these dose assessment methodologies into PCs for the distribution. 

Dr. Onishi was responsible for simplifying and revising the documentation of the surface 
water dispersion methodologies, addressing various points indicated during the plenary 
sessions. He spent most of his time working on this subject during the group meetings and 
completed the writeup of Chapter 4, Surface Water Dispersion. 
complete the related appendix after he comes back from the advisory meeting. 

He was further requested to 

The list of document received was presented in Appendix 3. No documents were provided 
to the participants of the advisory meeting by Dr. Onishi. 
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Atominstilute of Austrian Univ. 
Schueltelstrasse I I5 
A-1020 Vienna 
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Austrian Research Centre Seibersdorf 
A-2444 Seibersdorf 
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Dr. Ivan Bucina 
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Mr. Pascal Santucci 

A h .  Rdmy Casimir 
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Tel: 32 14 332 818 
8-2400 Mol 

Atomic Energy of Canada Limited 
Chalk River Laboralories 
Chalk River 
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Institute of Public Health 
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Institute of Public Health 
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Tel: 42 2 673 10578/84 or 675 10283/89 
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Tel: 33-1-4654 8898 
F a :  33-1-47351 423 
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Institut filr Strahlenschutz 
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AGENDA OF IAEA ADVISORY MEETING 

Qctober 17. 1994 

9:00 a.m. - 9:30 a.m. 

9:30 a.m. - 1O:OO a.m. 

9:00 a.m. - 12:OO noon 

1:30 p.m. - 200 p.m. 

Dctober 18. 1994 

9:00 a.m. - 9:30 a.m. 

9:30 a.m. - 4:OO p.m.. 

4:OO p.m. - 5:OO p.m. - 
9:00 a.m. - 4:OO p.m. 

4:OO p.m. - 5:OO p.m. 

Opening remarks by IAEA scientific officer, 
Mr. Malcolm Crick. 

Review of overall dose assessment 
methodologies, and background of current 
work by Dr. H. Owen Hoffman. 

Presentations of current each component of 
dose assessment methodologies and 
documentation prepared at the time of this 
October Advisory meeting by Drs. Charlie 
Miller, Yasuo Onishi, Gordon Blaylock, and 
Jane Simmons. 

Discussions on each components of dose 
methodologies and recommendations for 
changes. 

Assignments of advisors to three main 
working groups. 

Break up into three main groups, and work on 
methodology modifications and rewrite the 
documentation. 

Plenary session to discuss the progress of 
each working group and come up with additional 
recommendations for changes from all 
advisors. 

Break up into three main groups, and work on 
methodology modifications and rewrite the 
documentation. 

Plenary session to discuss the progress of 
each working group and come up with additional 
recommendations for changes from all 
advisors. 



. 

- 
9:00 a.m. - 4:OO p.m. 

4:OO p.m. - 5:OO p.m. - 
9:00 a.m. - 12:OO noon 

1:00 p.m. - 4:30 p.m. 

4:30 p.m. - 4 5 0  p.m. 

4 5 0  p.m. - 300 p.m. 

Break up into three main groups, and work on 
methodology modifications and rewrite the 
documentation. 

Plenary session Po discuss the progress of 
each working group and come up with additional 
recommendations for changes from all 
advisors. 

Break up into three main groups, and work on 
methodology modifications and rewrite the 
documentation. 

Presentations of revised dose assessment 
methodologies and documentation by Drs. 
Martin Frissel, Charlie Miller, Yasuo Onishi, 
Gordon Blaylock, Jane Simmons, and H. Owen 
Hoff m an. 

Closing remarks and additional work 
assignment by H. Owen Hoffman. 

Closure of the I P E A  advisory meeting. 
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DOCUMENTS RECEIVED 

IAEA, 1994. "International Basic Safety Standards for Protection against Ionizing Radiation and 
for the Safety of Radiation Sources", IAEA, Board of Governors. Vienna, Austria. 

Crick, M. J., 1994. "Extractions from the Basic Safety Standards Relating to Controlling Public 
Exposure for Practices", IAEA, Vienna, Austria. 

Revised document, 
Releases", 

Chapter I. 
Chapter 2. 
Chapter 3. 
Chapter 4. 
Chapter 5. 
Chapter 6. 
Chapter 7. 
Chapter 8. 

"Dose Assessment Methods for the Purposes of Limiting Radioactive 

Introduction 
Procedures for Dose Assessment 
Atmospheric Dispersion 
Surface Water Dispersion 
Transport of Radionuclides through Terrestrial and Aquatic Food Chains 
Dosimetric, Habit and Other Data for The Estimation Doses 
The Estimation of Collective Dose for Screening Purposes 
Procedures to Follow When Calculated Screening Doses Approach Relevant 
Dose Limiting Criteria. 



EH-63 Monthly Report 
November 1994 

Project Title: Chernobyl Studies 
7.1F Hydrological Transport 

DOE Project Number: 94-ES-1031 LLNL Project Number: N/A 

Principal Investigator: Yasuo Onishi 
M&O Contractor: Pacific Northwest Laboratory (direct funding) 

Address each item, if applicable. 
I. 
11. 

111. 

IV. 

Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign trip report. 
provided, deliverables). 

Significant Problems/Issues/Concerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each requests. 

I. Project Objective 

The project objective is to assess radionuclide migration in the water and soil 
environment with mathematical modeling in order to provide information on 
potential health impacts and remediation requirements associated with the 
Chernobyl accident. Specifically, radionuclide distributions in the Pripyat-Dnieper 
River system from the Chernobyl Nuclear Power Plant to the Black Sea will be 
predicted under major flooding of the Pripyat River, because flooding can 
significantly increase radionuclide concentrations in these rivers. For the Iput River 
Basin in Russia, we will combine Landsat data and available Chernobyl data to 
characterize the area. These results will then be fed to a watershed/groundwater 
model to predict potential runoff and soil scouring areas from where 137Cs can 
migrate overland to receiving surface water. Identification of major radionuclide 
source locations could be used for potential remedial activities. We will also initiate 
examination of radionuclide contaminations in the groundwater near the 
Chernobyl Nuclear Power Plant to study interactions with the Pripyat River, 
especially during flooding periods. 

These studies test/improve predictive methodologies for aquatic 
environmental assessment. The study results will also be used by CIS countries for 
identifying necessary remediation activities and their effectiveness. 



7.1F HYDROLOGICAL TRANSPORT NOVEMBER 1994 PAGE 2 

II. Current Project Status/Monthly Progress 

We have prepared some additional plots and tables for the one-dimensional 
Dnieper River radionuclide modeling results to be supplied to the IAEA's 
Validations of Environmental Model Prediction (VAMP) Program for model testing 
and inter-comparison. 

IU. Significant Problems/Issues /Concerns 

No new issue. 

IV. Assistance Required of EH-63 Staff 

No new issue. 



EH-63 Monthly Report 
December 1994 

Project Title: Chernobyl Studies 

DOE Project Number: 94-ES-1031 LLNL Project Number: N/A 

Principal Investigator: Yasuo Onishi 
M&O Contractor: 

7.1F Hydrological Transport 

Pacific Northwest Laboratory (direct funding) 

Address each item, if applicable. 
I. 

11. 

111. 

IV. 

Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign trip report. 
Significant ProblemslIssues/Concem 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each requests. 

provided, deliverables). 

I. Project Objective 

The project objective is to assess radionuclide migration in the water and soil 
environment with mathematical modeling in order to provide information on 
potential health impacts and remediation requirements associated with the 
Chernobyl accident. Specifically, radionuclide distributions in the Pripyat-Dnieper 
River system from the Chernobyl Nuclear Power Plant to the Black Sea will be 
predicted under major flooding of the Pripyat River, because flooding can 
significantly increase radionuclide concentrations in these rivers. For the Iput River 
Basin in Russia, we will combine Landsat data and available Chernobyl data to 
characterize the area. These results will then be fed to a watershed/groundwater 
model to predict potential runoff and soil scouring areas from where 137Cs can 
migrate overland to receiving surface water. Identification of major radionuclide 
source locations could be used for potential remedial activities. We will also initiate 
examination of radionuclide contaminations in the groundwater near the 
Chernobyl Nuclear Power Plant to study interactions with the Pripyat River, 
especially during flooding periods. 

These studies test /improve predictive methodologies for aquatic 
environmental assessment. The study results will also be used by CIS countries for 
identifying necessary remediation activities and their effectiveness. 



7.1F HYDROLOGICAL TRANSPORT DECEMBER 1994 PAGE 2 

II. Current Project Status/Monthly Progress 

I was invited to give a seminar on Chernobyl aquatic environmental and 
associated health assessments by Columbia TJniversity on December 9, 1994. The 
seminar content was based on surface and groundwater radionucldie modeling 
results and associated aquatic food chain analysis conducted under Program 7.1.F. 
The trip expenses associated with this seminar were not charged to this Chernobyl 
project, since I took a vacation to give this seminar. 

Dr. Igor Bilyi of the Ukrainian Hydrometeorological Institute was at PNL for 
five months last fall. He worked with us to conduct Program 7.1.F'~ Pripyat River 
floodplain modeling. He was sponsored through the U.S. Department of 
Commerce's SABIT Program. Upon his return to Ukraine, he presented our joint 
modeling results to Minister Lipinsky, of the Hydrometeorology of Ukraine, and 
Director Voloschuk and Deputy Director Oleg Voitsekhovitch of the Ukrainian 
Hydrometeorological Institute. Dr. Bilyi informed us they clearly saw significant 
contributions our joint aquatic transport and associated risk assessment studies 
made to their Chernobyl assessment and remedial activities. 

III. Significant Problems/Issues /Concerns 

No new issue. 

IV. Assistance Required of EH-63 Staff 

No new issue. 



EH-63 Monthly Report 
January 1995 

Project Title: Chernobyl Studies 
7.1F Hydrological Transport 

DOE Project Number: 94-ES-1031 LLNL Project Number: N/A 

Principal Investigator: Yasuo Onishi 
M&O Contractor: Pacific Northwest Laboratory (direct funding) 

Address each item, if applicable. 
I. 

11. 

111. 

IV. 

Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign trip report. 
provided, deliverables). 

Significant Problems/Issues/Concerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each requests. 

I. Project Objective 

The project objective is to assess radionuclide migration in the water and soil 
environment with mathematical modeling in order to provide information on 
potential health impacts and remediation requirements associated with the 
Chernobyl accident. Specifically, radionuclide distributions in the Pripyat-Dnieper 
River system from the Chernobyl Nuclear Power Plant to the Black Sea will be 
predicted under major flooding of the Pripyat River, because flooding can 
significantly increase radionuclide concentrations in these rivers. For the Iput River 
Basin in Russia, we will combine Landsat data and available Chernobyl data to 
characterize the area. These results will then be fed to a watershed/groundwater 
model to predict potential runoff and soil scouring areas from where 137Cs can 
migrate overland to receiving surface water. Identification of major radionuclide 
source locations could be used for potential remedial activities. We will also initiate 
examination of radionuclide contaminations in the groundwater near the 
Chernobyl Nuclear Power Plant to study interactions with the Pripyat River, 
especially during flooding periods. 

These studies test/improve predictive methodologies for aquatic 
environmental assessment. The study results will also be used by CIS countries for 
identifying necessary remediation activities and their effectiveness. 

- _*_. ,.--__-- ..-. __-.-. -.- --_I-- 
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II. Current Project Status/Monthly Progress 

We are discussing with Drs. Oleg Voitsekhovitch and Igor Bilyi of the 
Ukrainian Hydrometeorological Institute the content of a joint paper on our Pripyat 
River floodplain modeling simulated by the two-dimensional model, FETRA. 

III. Significant Problems/Issues/Concerns 

No new issue. 

IV. Assistance Required of EH-63 Staff 

No new issue. 



EH-63 Monthly Report 
February 1995 

Project Title: Chernobyl Studies 

DOE Project Number: 94-ES-1031 LLNL Project Number: N/A 

Principal Investigator: Yasuo Onishi 
M&O Contractor: 

7.1F Hydrological Transport 

Pacific Northwest Laboratory (direct funding) 

I. 
11. 

111. 

IV. 

Address each item, if applicable. 
Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign trip report. 
Significant Problems/Issues/Concerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each requests. 

provided, deliverables). 

I. Project Objective 

The project objective is to assess radionuclide migration in the water and soil 
environment with mathematical modeling in order to provide information on 
potential health impacts and remediation requirements associated with the 
Chernob yl accident. Specifically, radionuclide distributions in the Pripyat-Dnieper 
River system from the Chernobyl Nuclear Power Plant to the Black Sea will be 
predicted under major flooding of the Pripyat River, because flooding can 
significantly increase radionuclide concentrations in these rivers. For the Iput River 
Basin in Russia, we will combine Landsat data and available Chernobyl data to 
characterize the area. These results will then be fed to a watershed/groundwater 
model to predict potential runoff and soil scouring areas from where 137Cs can 
migrate overland to receiving surface water. Identification of major radionuclide 
source locations could be used for potential remedial activities. We will also initiate 
examination of radionuclide contaminations in the groundwater near the 
Chernobyl Nuclear Power Plant to study interactions with the Pripyat River, 
especially during flooding periods. 

These studies test/improve predictive methodologies for aquatic 
environmental assessment. The study results will also be used by CIS countries for 
identifying necessary remediation activities and their effectiveness. 
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II. Current Project Status/Monthly Progress 

We continue to discuss and work with Drs. Oleg Voitsekhovitch and Igor Bilyi 
of the Ukrainian Hydrometeorological Institute on a joint paper of our Pripyat 
River floodplain modeling simulated by the two-dimensional hydrodynamic code, 
MA-11, and our sediment-mntaminant transport code, FETRA. 

III. Significant Problems/Isaues /Concerns 

No new issue. 

IV. Assistance Required of EH-63 Staff 

No new issue. 



EH-63 Monthly Report 
March 1995 

Project Title: Chernobyl Studies 
7.1F Hydrological Transport 

DOE Project Number: 94-ES-1031 

Principal Investigator: Yasuo Onishi 
M&O Contractor: Pacific Northwest Laboratory (direct funding) 

LLNL Project Number: N/A 

Address each item, if applicable. 
I. 
11. 

111. 

IV. 

Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign trip report. 
Significant Problems/Issues/Concerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each requests. 

provided, deliverables). 

I. Project Objective 

The project objective is to assess radionuclide migration in the water and soil 
environment with mathematical modeling in order to provide information on 
potential health impacts and remediation requirements associated with the 
Chernobyl accident. Specifically, radionuclide distributions in the Pripyat-Dnieper 
River system from the Chernobyl Nuclear Power Plant to the Black Sea will be 
predicted under major flooding of the Pripyat River, because flooding can 
significantly increase radionuclide concentrations in these rivers. For the Iput River 
Basin in Russia, we will combine Landsat data and available Chernobyl data to 
characterize the area. These results will then be fed to a watershed/groundwater 
model to predict potential runoff and soil scouring areas from where 137Cs can 
migrate overland to receiving surface water. Identification of major radionuclide 
source locations could be used for potential remedial activities. We will also initiate 
examination of radionuclide contaminations in the groundwater near the 
Chernobyl Nuclear Power Plant to study interactions with the Pripyat River, 
especially during flooding periods. 

These studies test/improve predictive methodologies for aquatic 
environmental assessment. The study results will also be used by CIS countries for 
identifying necessary remediation activities and their effectiveness. 
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II. Current Project Status/Monthly Progress 

We continued to work with researchers at the Ukrainian Hydrometeorological 
Institute to prepare a joint paper on Pripyat Fiver floodplain modeling. 

III. Significant Problems/Issues/Concerns 

No new issue. 

IV. Assistance Required of EH-63 Staff 

No new issue. 



7.2A4 - CHROMOSOME PAINTING DOSIMETRY 



EH Monthly Detailed Summary 
Chernobyl Studies: Summary of Financial Status 

(1,000 Dollars) 
Project: 
7.2A4 Chromosome Painting Dosimetry (Tore Straume / Joe Lucas) 

I 

LLNL NO: 6288-09 
DOE NO: 95-ES-1768 

I I I I I I 

Cost Item 

138.6 
136.6 

Labor Cost/Salary/Benefit/Org Chgs 

138.6 138.6 138.6 138.6 138.6 138.6 138.6 138.6 
136.6 144.2 

--------- 

Travel 
Procurement and ExDenses* 
Technical Information Department 
Facility/Service/Distributed Charges 
LLNL Overhead** 

TOTAL 
Liens /Preliens 

1994 

1.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.0 0.0 0.0 

--- 
--- 
- - ~  
- -----l--l-- 

I I 

2.0 I 0.0 I 0.0 

Budget 
Funds Available 

Months 
1995 

Year-to-Date 

-2.9 
0.0 
0.0 
0.0 
-2.6 

-5.5 

* Includes management procurement charges for all purchases/contracts 
** Division; Program; Laboratory; General & Administrative (G & A); Laboratory Directed Research Development (LDRD) 
March costs = credit of $7.5 K to this account 

511 9/95 



EH-63 Monthly Report 
October 1994 - March 1995 

Project Title: Chernobyl Studies 

DOE Project Number: 94-ES-1031 LLNL Project Number: 6288-09 

Principal Investigators: 
M&O Contractor: 

7.2A4 Chromosome-Painting Dosimetry 

Tore Straume and Joe Lucas 
Lawrence Livermore National Laboratory 
(Lynn Anspaugh / Sheilah Hendrickson) 

I. 
11. 

III. 

IV. 

Address each item, if applicable. 
Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services provided, 
deliverables). 
Travel. Include copy of foreign trip report. 
Significant ProblemsAssuedConcerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s1 with each requests. 

I. Project Objective 

The project objective is to use chromosome painting to provide dose estimates 
for selected individuals as needed for post-Chernobyl-accident surveillance and 
epidemiology studies. 

II. Current Project Status / Monthly Progress 

Administrative 
We discovered that charges on this account between October 1994 and March 1995 had 
been inadvertently placed into another account. This is the reason for the apparent lack 
of charges between October 1994 and March 1995. The appropriate charges will be 
transferred to this account as soon as possible. 

Technical Accomplishments 
Calibration Curve for 137Cs. A fundamental need for the reconstruction of dose using 
biodosimetry is an accurate calibration curve for relevant radiations and dose rates. 
Those receiving whole-body exposures in connection with Chernobyl, whether 
liquidators or the population at large, were irradiated principally by fission product 
gamma rays such as those emitted by radiocesium with mean energies in the 0.5 to 1 
MeV range. Hence, a calibration curve was obtained for chromosome translocations in 
human lymphocytes exposed in vitro to 137Cs gamma rays. The calibration curve will 



be used in this project to translate frequencies of reciprocal translocations measured in 
blood lymphocytes of individuals exposed to radiocesium from Chernobyl. This work 
was done in collaboration with a related DOE/EH project, Biodosimetry Tools. 

Institutional Review Board Protocol Development. We made progress on the 
development of a blood sampling protocol for IRB approval and coordination with 
Kiev. A need exists to develop an IRB protocol that is coordinated with the other 
studies now underway or planned. For example, the biodosimetry sampling protocol is 
being designed so that individuals for whom EPR and other independent dosimetry is 
obtained will also be sampled for chromosome painting dosimetry. Such coordination 
will insure that individual-specific intercomparisons can be made of independent 
dosimetry methods resulting in validation a.nd reduction of overall uncertainties in 
dose reconstruction to the population. Thus, we are coordinating with all the relevant 
studies in the Chernobyl Studies Program to develop a sufficiently comprehensive 
blood sampling protocol to assure that we do not omit any important cases for which 
other individual dose estimates are being obtained. 

Capital Equipment. In March 1995, we requested $40,000 for capital equipment for this 
project. The most urgent needs are a fluorescence microscope and an incubator for 
culturing of lymphocytes that will be used both in this project and in the Biodosimetry 
Tools project, which is also funded by DOE/EH. 

Publications. We published a paper on biodosimetry in a book "Biomarkers and 
Occupational Health", that resulted from a workshop organized by Tara O'Tool (paper 
enclosed). Also, we are now preparing a publication of our dose reconstruction results 
for a Ukrainian individual who had prior EPR dosimetry that compared very well with 
our translocation dosimetry. 

Relafed Work. In a related project supported jointly by NASA and DOE/EH, we 
obtained data of central importance to the Chernobyl biodosimetry effort. We 
demonstrated that the reciprocal translocation frequency in blood lymphocytes and skin 
fibroblasts of rhesus monkeys do not change during the entire lifespan of the 
individuals irradiated. Six animals exposed by NASA in 1965 as juveniles were re- 
sampled and scored for translocations. Results demonstrated that there has been no 
significant change in the frequency of translocations during the almost 30 years since 
exposure. These results are consistent with our findings in humans and substantially 
strengthens the scientific basis for using translocations in the reconstruction of 
radiation dose at Chernobyl. Another related project is a feasibility study using 1291 as a 
surrogate for 1311. In that study, 12q deposition is measured in 11 settlements of Belarus 
using accelerator mass spectrometry and results evaluated for the utility of this method 
in the reconstruction of 1311 deposition and pathway analysis for improved thyroid 
dosimetry in support of the childhood thyroid. cancer study. 

1 

IIIandIV. NA 



7.2A5 -EPR, TL, and OSL DOSIMETRY 



i 
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I 
I 
1 
j 
i 
I 
1 
1 
i 
! 
i 
i 
I 

I ! 
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Cost Item 

Labor Costs/Salary/Benefit/Org Chg 
Travel 

Technical Information Department 
Facility/Service/Distributed Charges 
LLNL Overhead** 

Procurement and Expenses" 

EH Monthly Detailed Summary 
Chernobyl Studies: Summary of Financial Status 

(1,000 Dollars) 
Project: 
7.2A5 EPR, TL and OSL Dosimetry (Ed Haskell-University of Utah) 

1994 
Oct Nov Dec 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

-- 

-- 

LLNL NO: 6288-08 
DOE NO: 95-ES-1768 

TOTAL 

I 

0.0 0.0 0.0 

I Months 

Budget 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 ----____ ~ ____ _ _ _  ---- __I- -- 
Funds Available 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

- -- 

Liens /Preliens I 0.0 I 0.0 I 0.0 

1995 
Jan I Feb I Mar 
~ - -  

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

--- 
___-- 

--- 

0.0 0.0 0.0 ~ - -  
0.0 I 0.0 I 0.0 

1-1- 

I 
Sep I Year-to-Date 

0.0 
0.0 
0.0 
0.0 
0.0 j 0.0 

I 

* Includes management procurement charges for all purchases/contracts 
** Division; Program; Laboratory; General & Administrative (G&A); Laboratory Directed Research Development (LDRD) 

Subcontract Pending 

6/9/95 



EH-63 Monthly Report 
October 1994-March 1995 

Project Title: Chernobyl Studies 
7.2A5 EPR, TL and OSL Dosimetry 

DOE Project Number: 95-ES-1768 LLNL Project Number: 6288-08 

Principal Investigator: 
M&O Contractor: 

(Ed Haskell, University of Utah) 
Lawrence Livermore National Laboratory 
Lynn Anspaugh / Sheilah Hendrickson 

Address each item, if applicable. 
I. Project Objective 

11. Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services provided, 

Travel. Include copy of foreign trip report. 

Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 

IV. Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each requests. 

deliverables). 

111. Significant Problems/Issues/Concems 

I. Project Objective 

This will be a new task under the Chernobyl Studies Project. This task will be to 
support the epidemiological studies for three diseases associated with exposures from the 
Chernobyl Nuclear Power Plant accident. The studies include childhood thyroid cancers, 
leukemias and eye cataract incidence in individuals from the exposed regions. In support 
of these studies evaluation, coordination and implementation of dosimetric methods for 
examining biological materials (Electron Paramagnetic Resonance (EPR) analysis of 
dentine and enamel of teeth) as well as providing supporting methodologies in the areas 
of thermoluminescence (TL) and optically stimulated luminescence (OSL) of 
environmental materials will be conducted. 

II. Current Project Status / Monthly Progress 

Work has not begun as yet. Subcontract Pending. 

III. Significant Problems/Issues/Concerns 

None. 

IV. Assistance Required of EH-63 Staff 

None at this time. 
- 



7.2D - STOCHASTIC EFFECTS 



I 

I 

EH Monthly Detailed Summary 
Chernobyl Studies: Summary of Financial Status 

(1,000 Dollars) 
Project: (Contract ends December 31,1994) LLNL NO: 6288-11 
7.2D Stochastic Effects [Marvin Goldman-UCD] (Lynn Anspaugh / Sheilah Hendrickson) DOE NO: 94-ES-1031 

Months 
1994 I 1995 

Cost Item I Oct I Nov I Dec I Tan I Feb 

Labor Cost/Salary/Benefit/Org Chgs 
Travel 
Procurement and Expenses" 

0.0 0.0 
LLNL Overhead"" 0.5 0.0 

TOTAL 1.6 4.7 2.9 9.1 0.0 
Actual to-date UCD+LLNL Total 7.2 0.0 0.0 9.1 0.0 

Liens/Preliens IUT $24 K c/o $18.6 11.9 11.9 11.9 3.3 3.3 

Mar Apr May Jun Jul Aug Sep Year-to-Date 

20.7 20.7 20.7 20.7 20.7 20.7 Budget 
Funds Available 13.5 13.5 13.5 4.4 4.4 4.4 

___ ~ - -  -- --__ 

I 

* Includes management procurement charges for all purchases/contracts 
"* Division; Program; Laboratory; General & Administrative (G & A); Laboratory Directed Research Development (LDRD) 

Total = Combination of actual LLNL charges and "estimate" monthly costs from UCD 
Actual to-date UCD+LLNL Total = Actual invoices paid to UCD + LLNL costs 
Liens/Preliens = IUT award minus actual invoices billed to LLNL 

511 9/95 



EH-40 Monthly Report 
October, 1994 

Project Title: Chernobyl Studies 
7.2D Stochastic Effects 

DOE Project Number: 94-ES-1031 LLNL Project Numbec 6288-11 

Principal Investigator: Marvin Goldman 
M&O Contractor: 

Contract to: 

Lawrence Livennore National Laboratory 
(Lynn Anspaugh / Sheilah Hendrickson) 

IntraUniversity Transaction (IUT): UC, Davis 

Address each i tem, if applicable. 
I. Project Objective 

11. Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign t ip  report. 

Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 

IV. Assistance Required of M-40 Staff 
Identify EH-40 staff member(s) with each requests. 

provided, deliverables). 

111. Significant Problems/Issues/Concerns 

I. Project Objective 

Complete and print proceedings for the bilateral stochastic workshop held at 
the University of California, Davis, June 15-19, 1992. Participants used the 
most recent estimates of stochastic risk to understand somatic effects of low- 
level radiation. The proceedings will also include reviewed data compiled on 
the exposed populations from the South Urals regions of Russia. 

II. Current Project Status / Monthly Progress 

Editing and revision of the stochastic workshop report for English grammar 
was completed. Dr. Goldman continued scientific review of individual 
reports, and changes were made to his specifications. 

III. Significant Problems /Issues/Concerns 
None 

IV. Assistance Required of EH-40 Staff 
None 



October Cost lleport 

I. Salary/Benefits 

894.96 

II. Travel 

credit: 117.98 

JII. Procurement and Expenses 

341.60 

IV. Technical Information Department 

None 

V. Facility /Service/ Distributed Charges 

None 



EH-40 Monthly Report 
November, 1994 

Project Title: 

LLNL Project Number: 6288-11 

Chernobyl Studies 
7.2D Stochastic Effects 

DOE Project Number: 94-ES-1031 

Principal Investigator: Marvin Goldman 
M&O Contractor: 

Contract to: 

Lawrence Livermore National Laboratory 
(Lynn Anspaugh / Sheilah Hendrickson) 

IntraUniversity Transaction (IUT): UC, Davis 

A d d r e s s  each i t e m ,  if applicable.  
I. 

11. 

111. 

IV. 

I. 

11. 

III. 

Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign trip report. 
Significant Problems/Issues/Concerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-40 Staff 
Identify EH-40 staff member(s) with each requests. 

provided, deliverables). 

Project Objective 

Complete and print proceedings for the bilateral stochastic workshop held at 
the University of California, Davis, June 15-19, 1992. Participants used the 
most recent estimates of stochastic risk to understand somatic effects of low- 
level radiation. The proceedings will also include reviewed data compiled on 
the exposed populations from the South Urals regions of Russia. 

Current Project Status / Monthly Progress 

Dr. Goldman continued scientific review of individual reports, and changes 
were made to his specifications. Tables and graphs were retyped and/or 
reproduced . 

Significant Problems/Issues/Concerns 
None 

IV. Assistance Required of EH-40 Staff 
None 



November Cost Report 

I. Salary/Benefits 

2042.95 

II. Travel 

1652.88 

111. Procurement and Expenses 

1035.80 

IV. Technical Information Department 

None 

V. Facility /Service/Distributed Charges 

None 



EH-40 Monthly Report 
December, 1994 

Project Title: Chernobyl Studies 
7.2D Stochastic Effects 

DOE Project Number: 94-ES-1031 LLNL Project Number: 6288-11 

Principal Investigator: Marvin Goldman 
M&O Contractor: 

Contract to: 

Lawrence Livermore National Laboratory 
(Lynn Anspaugh / Sheilah Hendrickson) 

IntraUniversity Transaction (IUT): UC, Davis 

Address each i tem, if applicable. 
I. 

11. 

111. 

IV. 

I. 

II. 

III. 

Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services 

Travel. Include copy of foreign trip report. 
Significant ProblemslIssuesKoncerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-40 Staff 
Identify EH-40 staff member(s) with each requests. 

provided, deliverables). 

Project Objective 

Complete and print proceedings for the bilateral stochastic workshop held at 
the University of California, Davis, June 15-19, 1992. Participants used the 
most recent estimates of stochastic risk to understand somatic effects of low- 
level radiation. The proceedings will also include reviewed data compiled on 
the exposed populations from the South Urals regions of Russia. 

Current Project Status / Monthly Progress 

Dr. Goldman completed scientific review of individual reports, and changes 
were made to his specifications. Tables and graphs were retyped and/or 
reproduced. Text was organized into final form and delivered to the printer. 

Significant Problems /Issues/Concerns 
None 

IV. Assistance Required of EH-40 Staff 
None 



DL 
IUwemkrCost Report 

I. Salary/Benefits 

981.78 

II. Travel 

None 

III. Procurement and Expenses 

1838.66 

IV. Technical Information Department 

None 

V. Facility/Service/Distributed Charges 

None 



7.2F - THYROID STUDIES 



EH Monthly Detailed Summary 
Chernobyl Studies: Summary of Financial Status 

(1,000 Dollars) 
Projeci: 
7.2F Thyroid Studies (Lynn Anspaugh) 

Cost Item 

Labor Cost/Salary/Benefit/Org Chgs 

LLNL NO: 6288-16 
DOE NO: 95-ES-1768 

Oct Nov Dec Jan 

19.4 9.0 12.3 20.7 

Months 
1994 I 1995 

-. 

-- 
-- 

96.3 
20.4 
5.8 
0.1 
4.0 

Travel 
Procurement and Expenses* 
Technical Information Department 
Facility/Service/Distributed Charges 
LLNL Overhead** 

16.3 0.1 0.8 6.5 
2.1 2.6 0.3 0.6 
0.0 0.1 0.0 0.0 

---- 

TOTAL 
Liens /Preliens 

Feb 

18.6 

71.5 20.7 27.0 57.7 
1.7 1.1 1.0 0.9 

1.6 
0.0 
0.0 

-- Budget 
Funds Available 

0.1 
18.8 

510.0 510.0 510.0 510.0 510.0 662.7 662.7 662.7 662.7 662.7 662.7 662.7 
438.5 417.8 390.8 333.1 294.0 423.2 
- ~~ ---_-___----- -- 

39.1 
0.9 

Mar 

16.3 
-4.9 
0.2 
0.0 
0.6 
11.3 

23.5 
0.8 

Apr May Jun q+ 
I I 

0.0 I 0.0 I 0.0 -=-I-= 

Sep I Year-to-Date 

112.9 4 
I 

0.0 I 239.5 

* Includes management procurement charges for all purchases/contracts 
** Division; Program; Laboratory; General & Administrative (G & A); Laboratory Directed Research Development (LDRD) 

511 9/95 



EH-63 Monthly Report 
October 1994-March 1995 

Project Title: Chernobyl Studies 

DOE Project Number: 95-ES-1768 LLNL Project Number: 6288-16 

Principal Investigator: Lynn Anspaugh 
M&O Contractor: 

Address each item, if applicable. 

7.2F Thyroid Studies 

Lawrence Livermore National Laboratory 

I. 
11. 

111. 

IV. 

I. 

Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services provided, 

Travel. Include copy of foreign trip report. 
Significant Problems/Issues/Concerns 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each request. 

deliverables). 

Project Objective 

To develop and implement a long term epidemiology study to detect thyroid disease 
among persons, especially children, who were exposed to iodine radionuclides during 
and/or following the Chernobyl accident. Specific goals are (1) to develop a clinical 
surveillance program for a large, fixed cohort of known tissue dose, particularly in 
children; (2) to agree on procedures for detecting thyroid dysfunction, methods to define 
and reconstruct exposure levels and doses, and ways in which standardization of 
procedures and quality control might be assured; and (3) to identdy and facilitate needs for 
training, and to identify, purchase and ship equipment and supplies to Belarus and Russia 
to conduct the study. 

The primary goals at this time are to conduct case-control and cohort studies of 
childhood-thyroid cancer in Belarus and Ukraine. 

The epidemiological aspects of these projects are being undertaken by scientists at the 
National Cancer Institute, who are assisted with funding from the Department of Energy, 
Office of International Health Studies. The goal of the work described here is twofold: (1) 
to provide radiation doses to the thyroid for the Ukrainian and Belarussian individuals to 
be studied (this work is being performed by Ukrainian, Belarussian, and Russian scientists 
with the advice and assistance of Lynn Anspaugh and Andre Bouville of the National 
Cancer Institute) and (2) to provide equipment and supplies to the Ukrainian, Belarussian, 
and Russian scientists to aid in the overall aspects (including clinical) of the studies. 



II. Current Project Status / Monthly Progress 

Lynn Anspaugh and Sheilah Hendrickson participated in several programmatic and 
equipment meetings and discussions with DOE, NCI, and other members of the US team 
participating in this study regarding the "Scientific Protocol for the Study of Thyroid 
Cancer and Other Thyroid Disease in Belarus Following the Chernobyl Accident." 

The protocol for the Belarussian cohort study indicates the delivery of a large amount 
of equipment and supplies to the Belarussian Minister of Health. Sheilah Hendrickson 
has successfully obtained from the DOE Assistant Secretary for Environment, Safety and 
Health and the DOE Oakland Operations Office approval for deviation from the standard 
property-management regulations, including alternative property controls, in 
performance of all our radiation-health studies in the former Soviet Union. Procedures 
and forms were established for acceptance of equipment and supplies and alternative 
property controls and approved by LLNL and the DOE Oakland Operations Office. These 
were then successfully negotiated with Belarus and Russia, the countries participating in 
the above cohort study. 

The NRC is assisting the DOE with the funding for equipment and supplies for the 
epidemiological studies being conducted in both Belarus and Ukraine. $500,000 was 
received from the NRC via the DOE to purchase and ship equipment and supplies in 
support of the "Scientific Protocol for the Study of Thyroid Cancer and Other Thyroid 
Disease in Belarus Following the Chernobyl Accident." Following is a list of equipment 
and supplies purchased and sent to Belarus. 

Equipment and Supplies Purchased 
Items Costed Only 

October 1994 through March 1995 

Equipment Project ID Labels (500) -To be affixed to all equipment and supply boxes 

Modems (2) for Belarus 

Freight for 1st Shipment 
(Phlebotomy/Laboratory Supplies) P a i d  for by DOE programmatic/operatg funds 
Vacutainer tubes/needles, 
holders, disposal containers, -This was our test-case order and the first US order 
butterfly sets, tourniquets, 
sponges, bandages, test tube racks, -Equipment/supplies paid from DOE funds. Funds from 
gloves, aprons, pipettes, tips, 
markers, multi timer, disinfectant, -High volume/usage items to be replenished twice/yr. 
test tubes, caps, high purity water 

to LLNL for Chernobyl Studies Project. 

to show good faith to the Belarussians. 

NRC not in place at LLNL when order was placed. 

Software 
Btrieve 
FoxPro 



Syringes with Luer Lok Connectas 

Luer Lok Needles 

-(11 Boxes, 4 different sizes) 

-(19 Boxes, 4 different sizes) 

-For Thyroid biopsies 
and fine needle aspiration (ultrasound biopsy). 

Kodak Ektachem DT-60 Analyzer 
Kodak Ektachem DTSC Module 

-To perform calcium and albumin assays 
-Installed, calibrated, and in operation 
-500 ordered. To be shipped in periodic shipments Calcium Slides 

Albumin Slides -500 ordered. due to shelf life 
Disposable Tips 
Calibrators for both assays-DT Calibrator-Plus 
Quality Control 

Kodatrol Level 1 
Kodatrol Level 2 

Thermal Printer Paper 
Sample Cups 

Modems (3 Belar us-Additional) 
(1 Russia) 

Compaq Portable Computers (2) 

HP DeskJet 320 Portable Printers (2) 

Portable Blood Transportainers 
Tupperware Containers (12) 
Foam Inserts to hold test tubes 

Spectronic 20D Spectrophotometer 

Writing Pens (24 Boxes) 

Water Bath 

Cryogenic Vials (1 Case/5OO Each) 

Air-Sea Forwarders 

Heating Block 

Test Tubes (1 Case) 

-For field work away from the Dispensary 

-For field work away from the Dispensary 

-For field sampling work away from the Dispensary 

-For urinary iodine work 

-For all offices 

-Laboratory equipment 

-Laboratory supplies 

-Shipment of portable computers and printers to Belarus 
-Shipment of modems to Belarus 
-Shipment of modem and floppy disks to Russia 

-Laboratory equipment 

-Laboratory supplies 

Electrical Power Plugs for Former Soviet Union -For items requiring installation of specific 
Plugs 



See LLNL's Newsline article, December 16,1994, Vol. 19, No. 93, "Lab assists Belarus cancer 
study." This was the first of several shipments of medical diagnostic equipment and 
supplies to Belarus. 

Lynn Anspaugh attended the First International Symposium, "Chronic Radiation 
Exposure: Risk of Late Effects" and had further meetings with scientists at the Institute of 
Biophysics on dose reconstruction for the epidemiology study of childhood-thyroid cancer 
in Belarus (January 8-21, 1995). The latter meeting was in Moscow at the Institute of 
Biophysics with Drs. Valeri Khrushch, Yuri Gavrilin, and Sergei Shinkarev. These 
scientists are currently working with Lynn Anspaugh and Andre Bouville on dose- 
reconstruction activities for the childhood-thyroid-cancer study in Belarus. They worked 
on preparing a second draft of a joint paper that describes the first iteration of these dose- 
reconstruction activities. They discussed the details of the upcoming order of computer 
equipment for their use in this work and had extensive discussions about the possibilities 
of the U.S. providing financial support for their work. It was thought that the Belarussian 
government would no longer be able to support them. However, we have recently 
learned that the Belarussian government has now provided financial support for their 
participation. For additional information see attached first foreign trip report. 

Lynn Anspaugh with US dosimetrist, Andre Bouville, attended meetings at the 
Research Institute of Radiation Medicine, Minsk, Belarus (February 10-17, 1995). The 
purpose of this trip was to discuss the progress made in the reconstruction of doses for the 
childhood-thyroid-cancer case-control study and to prepare a program of work for the 
childhood-thyroid-cancer cohort study. This was a working group meeting of the 
dosimetrists involved in the study from the U.S., Russia, and Belarus. For additional 
information see attached second foreign trip report. 

IU. Significant Problems/Issues/Concerns 

We are currently waiting for exemption of custom duties and taxes for equipment 
that Belarus does not consider under medical humanitarian aid (i.e., project vehicles, 
computers, copy and fax machines). 

IV. Assistance Required of EH-63 Staff 
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Lab assists Belarus cancer study 

Photo by Bryan Quintard 

Members of the team that put together a shipment of medical diagnostic equipment to be shipped to 
Belarus included, from left, Charles Hargreaves, Dick Sites, Sheilah Hendrickson, Patty Dutro, Jay 
Davis and Lou Hill. The equipment will be used to screen children for thyroid cancer. 

By Lynda Seaver McKeon 

In an effort to provide assistance to children 
affected by the Chernobyl nuclear reactor explo- 
sion and further study radiation health effects, the 
Lab's Risk Sciences Center recently kicked off 
the first of what will be several shipments of 
medical diagnostic equipment and other supplies 
to Belarus. 

Two copy machine-sized crates packed with 
test tubes, gauze, needles, pipettes and other 
clinical laboratory equipment were shipped off 
last Friday to the Research Institute for Radiation 
Medicine in Belarus. It is expected to arrive 
sometime in late-December. 

The shipments are part of the Joint Studies of 

Thyroid Disease conducted by Belarus and the 
United States. The studies are being performed by 
the Belarus Ministry of Health with the collabora- 
tion of many U.S. scientists, including those from 
the National Institutes of Health, several universi- 
ties, and LLNL. Supporting funding is from the 
Department of Energy and the Nuclear Regula- 
tory Commission. LLNL is the only national 
laboratory participating, as part of its involvement 
with the DOE'S Environmental Transport and 
Health Effects working group, one of 12 groups 
established as part of the US-USSR Joint Coordi- 
nating Committee on Civilian Nuclear Reactor 
Safety. 

.- 



That committee sprang from an agreement 
signed in 1988, a direct result of the Chernobyl 
accident in 1986. Belarus, which lies adjacent to 
Ukraine, where Chernobyl is located, was heavily 
affected from fallout as a result of the reactor 
explosion. 

Center, said the Lab’s involvement is twofold: 
“We will be reconstructing the radiation dose to 
children’s thyroids, which forms the essential x- 
axis of any epidemiological study,” he explained. 
“But the initial goal of the study is to find the 
children with thyroid cancer so they can receive 
prompt treatment.” 

Anspaugh explained that in the eight years 
since the explosion, the number of Chernobyl- 
related childhood-thyroid cancers is already about 
equal to the total number of radiogenic cancers in 
all organs in the Japanese survivors of the two 
atomic blasts of almost 50 years ago. 

“Nobody expected this,” Anspaugh said, 
further explaining that it was previously thought a 
latent period of 10 years existed before such 
cancer cases would appear. 

But in 1990 the numbers started to increase 
dramatically. “This is not just a case of the harder 
we are looking the more we are finding,” as some 
critics have suggested, Anspaugh said. “These 
cancers are directly related to Chernobyl.” 

Childhood-thyroid cancer is treatable through 
a number of options, with a high cure rate, as long 
as it is detected early. 

In the past, that has been a problem. With the 
economy in many of the former Soviet states in 
tatters, the health-care-delivery system is also 
stressed. Anspaugh said most thyroid cancers up 
to now have been detected by parents and teach- 
ers who noticed prominent swelling in the necks 
of children. Unfortunately, some of the children 
have already died, as they did not receive timely 
treatment. 

But as part of the joint agreement, members 
of the Risk Sciences Center are helping Belarus 
get an effective screening program “primed, up 
and running,” Anspaugh said, adding that the goal 
is to screen 3,000 children per year and to provide 
“quality assurance for the diagnostic procedures.” 
Also. the screening process can be enhanced 
through ultrasound diagnostic equipment, “so 
eventually we will add to their capabilities with 
that as well.” 

Lynn Anspaugh, director of the Risk Sciences 

Once this testing program is running, the Risk 

Sciences Center will then assist with the studying 
of health effects and movement of radionuclides. 
One of the innovative techniques being developed 
with LDRD funding is a method to reconstruct 
thyroid doses based on current measurements of 
iodine-129 in soil by accelerator mass spectrom- 
etry. This long-lived radionuclide can be used as a 
surrogate for iodine- 13 1, which caused the 
damage, but has already disappeared. 

dence of leukemia and eye cataracts in the 
Chernobyl cleanup workers, Anspaugh said. 

Shipments of diagonstoic equipment, com- 
puter software and other supplies will be spread 
out over the next three years, but the work will 
last over the next 30 years. 

Sheilah Hendrickson, technical and adminis- 
trative manager of the Risk Sciences Center and 
of this project, said the effort in securing and 
shipping of diagnostic equipment has been “a 
study in cooperation” on the part of the Lab as 
well. She credited people like Dick Sites, Charles 
Hargreaves, Gene Dolan, Lou Hill, Patty Dutro 
and Jay Davis, as well as John Helminski, DOE 
Oakland, for their assistance in dealing with the 
difficult issues of providing equipment for the 
former Soviet Union. 

there is a humanitarian side as well. “We are 
trying to support them in what they see as a 
compelling health-care need.” 

Studies are also being planned on the inci- 

“Our primary effort in this is scientific,” but 
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Lawrence Livermore National Laboratory 

I. 
11. 

111. 

IV. 

Address each item, if applicable. 
Project Objective 
Current Project Status / Monthly Progress 
Administrative (meetings organized). 
Technical accomplishments (research highlights, publications or presentations, services provided, 

Travel. Include copy of foreign trip report. 
Significant Problems/Issues/Concems 
Substantial changes in project expectations, protocol, funding. 
Problems occurring or anticipated (corrective actions). 
Assistance Required of EH-63 Staff 
Identify EH-63 staff member(s) with each request. 

deliverables). 

I. Project Objective 

Development of a protocol (study plan) for a systematic epidemiologic and etiologic 
study of the post-Chernobyl experience with leukemia. Obtain new information on time- 
response, dose-response and influence of dose rate on radiation leukemogenesis by (a) 
developing a leukemia registry to establish two cohorts (clean-up workers and fall-out 
victims); planning a case-control study of clean-up workers; (b) standardizing and 
validating diagnoses of leukemia, promoting physical dose reconstruction; exploring the 
potential of biological dosimetry for a case-control study of clean-up workers; and (c) 
identifying the need for and facilitating ancillary training for selected scientists from the 
former Soviet Union. 

The primary goal at this time is to conduct a study of leukemia incidence among 
liquidators (or other highly exposed individuals) in cooperation with Ministry of Health 
officials in Ukraine. 

The epidemiological aspects of this project are being undertaken by scientists at the 
National Cancer Institute, who are assisted with funding from the Department of Energy, 
Office of International Health Studies. The goal of the work described here is to provide 
radiation doses to the bone marrow for the individuals to be studied (this work is being 
performed by Ukrainian scientists with the advice and assistance of Lynn Anspaugh and 
Andre Bouville of the National Cancer Institute). 



II. Current Project Status / Monthly Progress 

Dr. Lynn Anspaugh traveled to the Scientific Centre for Radiation Medicine, Kiev, 
Ukraine, to continue work on developing the protocol for an epidemiological study of 
radiogenic leukemia in Ukrainian liquidators of the Chernobyl accident. Four other 
scientists (Dr. Stuart Finch, Dr. Ian Magrath, Dr. Bruce Wachholz, and Dr. Gilbert Beebe) 
were also there. We proceeded in defining a protocol for joint US-Ukraine studies of 
leukemia in liquidators of the Chernobyl accident. Discussions included the undeveloped 
and controversial aspects of the March 21, 1994, draft-research protocol and a systematic 
review was performed. Continued communication between Ukraine and US is needed to 
resolve outstanding issues and communicate drafts of supplementary material. This visit 
also provided the opportunity to review the March 21, 1994, budgets for both phases. See 
foreign trip report for additional and more detailed information. 

Several programmatic discussions took place during this time frame with NCI, DOE, 
and other U.S. team members participating in this study. The revised version of the above 
protocol is being translated into Russian and it is hoped that it could be ready and possibly 
completed for signing in Spring 1995. 

IlI. Significant Problems/Issues/Concerns 

N/A. 

IV. Assistance Required of EH-63 Staff 

N/A. 


