Appendix B

RADIOLOGICAL IMPACT ANALYSIS METHODS

This appendix describes the methods used to evaluate the radiological im-
pacts of FMF construction, normal operations, incidents and accidents, occu-
pational exposure, and transportation, in terms of radiological doses and
associated health effects.

B.1 AIRBORNE RADIOCACTIVE EFFLUENTS

The radiological doses due to airborne effluents to persons off the site
have been calculated for the general population as far as 80 kilometers away,
and for a hypothetical maximally exposed individual at the site boundary. The
dose methodology is based on U.S. Nuclear Regulatory Commission (NRC) Regula-—
tory Guide 1.109 as implemented in -the NRC-developed GASPAR computer code (NRC,
1977a, 1980). The normalized atmospheric concentrations, X/Q, and normalized
ground concentrations, D/Q, were calculated using the XO0QDOQ computer program,
which follows the methods presented in NRC Regulatory Guide 1.111 (Sagendorf,
1974; NRC, 1977b). The atmospheric dispersion estimates for the Savannah River
Plant (SRP) site were based on 1976 to 1977 meteorological data collected near
the Plant. The atmospheric dispersion estimates for the Oak Ridge Reservation
(ORR) alternate site were based on data collected at the Clinch River Breeder
Reactor site from March 1976 to February 1977. Eighty-kilometer population
distributions used in the analyses for both sites were generated. The pro-
jected population for the year 2000, which represents the approximate midlife
of FMF operations, was used.

The 50-year integrated dose commitment following a l-year exposure was
calculated for the general population and the maximally exposed individual for
the following pathways:

Inhalation

Cloud immersion
Vegetation ingestion
Meat ingestion

Milk ingestion

. Water ingestion
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B.2 LIQUID RADIOACTIVE EFFLUENTS

The radiological doses due to liquid releases were calculated using the
LADTAP II code, which incorporates the recommendations of NRC Regulatory Guide
1.109 (NRC, 1977a; Simpson and McGill, 1980). Inputs to the code include the
discharge source term, dilution factors, and downstream water use. The dose
pathways considered include:

1. Drinking water
2. Ingestion of fish and invertebrates
3. Shoreline recreation and boating



For the SRP site, water use was considered from the Savannah River below
the Plant to the Atlantic Ocean; for the Oak Ridge site, water use was consid-
ered downstream for 80 kilometers. This resulted in a more conservative esti-
mate for the SRP site.

B.3 TRANSPORTATION

Radiation exposures to the population and the maximally exposed individ-
ual along the shipping routes were estimated by the methods described in DOE
(1978). The radiation level at 1.8 meters from a truckload of nonirradiated
uranium products will be about 0.1 millirem per hour (ERDA, 1976). This radi-
ation level is assumed to be typical of shipments to and from the facility.
Inputs to the calculations also included highway distances between each site
and locations of the uranium hexafluoride feed production and fuel material
receiving facilities, as well as average population densities along each
route.
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