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The program for Assessment of Effectiveness of Geologic Isolation Systems (AEGIS) is managed 
through Pacific Northwest Laboratory's Water and Land Resources Department and is funded through 
the Battelle Office of Nuclear Waste Isolation (ONWI). The Ecological Sciences Department was 
involved in two subtasks under AEGIS: Dose Methodology Development and Reference Site Initial 
Analysis (RSIA) for a Salt Dome. 

DOSE METHODOLOGY DEVELOPMENT 

Work was completed on a code DITTY1 for the 
calculation of long-term, integrated (104 
years) population doses from radionuclides 
reaching the biosphere from a waste disposal 
site. Development of this code was also 
funded by the Department of Energy's Richland 
Operations Office (DOE/RL) through the Han
ford Defense Waste Environmental Impact State
ment project. 

Documentation of the DITTY1 code is scheduled 
for the first quarter of FY 1982. The code 
was used during an evaluation of the U.S. En
vironmental Protection Agency's (EPA) proposed 
standard (40 CFR 191) for disposal of high
level and transuranic waste in geologic media. 
A calculation was made of the potential health 
effects resulting from the release to the ac
cessible environment of the limiting amounts 
of each radionuclide listed in the proposed 
EPA standard. In the absence of the EPA re
port which discussed their exposure scenarios 
and dose code, the calculations were performed 
for five site/exposure mode combinations: 

• direct consumption of the entire allowable 
release by a single person 

• contamination of wells at the site bound
ary with about 200 persons consuming con
taminated water and irrigated foods 

• three scenarios based on a Hanford-type 
site with the released quantities of each 
radionuclide being diluted in a river flow 
of 105 cfs (0.0283 m3/s). In case 3, the 
nuclides were released to the river uni
formly over the 104-year period; in case 4, 
they were released uniformly over the first 
103 years; and in case 5, they were re
leased over the last 103 years. 

(a) Subtask agreement (Water and Land Re
sources Department). 
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The direct ingestion case represented an un
realistic scenario but did yield a conserva
tive upper limit for the number of health ef
fects (103 to 105) per 104 years. The results 
of the well-water case matched the EPA pro
posed criteria of 10 health effects per 104 
years better than did the other four scenarios 
studied. The three river scenarios led to a 
very small number (10-2 to 101) of health 
effects. 

A review of the state-of-the-art of the AEGIS 
program was presented to the Waste Isolation 
Systems Panel of the National Academy of Sci
ences in September 1981. The panel suggested 
a study be made to determine the impact of 
adopting the new dose methodology recommended 
by the International Commission on Radiologi
cal Protection in their reports 26 and 30. A 
preliminary evaluation performed for neptu
nium-237 indicated that the number of health 
effects calculated by the newer methodology 
would be about an order of magnitude higher 
than those estimated by the EPA for their pro
posed waste disposal standard. This study 
will be extended in FY 1982. 

SALT DOME RSIA 

Potential radiation doses for persons consum
ing contaminated table salt produced by solu
tion mining of a salt dome repository had pre
viously been calculated for periods of 100 
years to 30,000 years after closure. During 
early FY 1981, these calculations were ex
tended to include scenarios where the salt 
was first mined at 105 and 106 years after 
disposal of spent nuclear fuel in the salt 
dome. During the latter two periods, the ra
dionuclide contributing the major share of the 
radiation dose was radium-226, which grows in 
as part of the uranium decay chain. 


