
































The location of significant features is important when assessing an actual exposure pathway.
Significant features of the area were determined in the Environmental Impact Statement
(Hanford Reach of the Columbia River Comprehensive River Conservation Study and
Environmenta} Impact Statement, 1994). Nationally significant features include:
e  Fall chinook salmon and their spawning and rearing habitat. '
e  The intact ecosystem of the river and its adjacent land north to the ridgetop (Wahluke
] Slope).
e Federally recognized threatened or endangered plant and animal spemes
e  Archaeologic artifacts of many indigenous cultures preserved along the river
e  Hydrology and geology suitable for siting of nuclear reactors and radioactive wastes
Regionally significant features include:
] The White Bluffs along 31 miles of the north bank of the Hanford Reach
. The Ringold agricultural area
Sport Fishing
Hunting
State endangered plants and animals
Historic sites
Flatwater Recreation

Uses allowed by the Wild & Scenic River Act would include:
motorized and non-motorized river craft
swimming/skiing
fishing
backpacking
picnicking
camping
bird and wildlife viewing
horsepacking
hunting
mountain bike riding (non-motorized) : ’
ranching, grazing, farming, timber harvesting and occupatlon of homes as they exist on
the date of the enactment

Several of these exposure pathways are covered under the HSRAM (DOE 1995) recreational
exposure scenario (see Section 5). The scientific use scenario is considered to be included in
the ranger and archeological study scenarios and is not included. Three scenarios have been
selected for evaluation that should cover the range of potential exposures under the Wildlife
Refuge and Wild and Scenic Rivers possibilities. These are refuge ranger, hunter, and river-
focused visitor. The refuge ranger represents an individual who visits most habitat types on the
site on a regular basis. The hunter is an individual who visits the site frequently to hunt for
deer, waterfowl, and upland game birds, and ingests game taken. The river-focused visitor is
similar to the hunter but spends more time directly on the river. The following sections describe
the exposure pathways and parameter values for each of the three selected scenarios.

3.1 _Refuge Rahger

In this scenario the renger works out of an off-site facility and spends about three days per week
on the site, While on-site he spends a third of his time in each of the habitat types: 1) upland
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range land, 2) long the shoreline, and 3) in a boat on the Columbia River). The ranger does not
drink water from the site. The exposure scenario is very similar to the HSRAM industrial
scenario except that less time is spent on-site. The ranger is assumed to work in the area for 20
years and spend 150 days per year on-site. The ranger is assumed to be stationed off-site
because administration of Hanford as a Wildlife Refuge would be handled out of the Othello
office of the U.S. Fish and Wildlife Service. A field facility on Hanford is unlikely to be
established. :

Soil Ingestion The ranger is assumed to ingest soil inadvertently during time spent on-site and
in the field. The entire daily intake is assumed to be related to the site.

Soil Dermal Contact Dermal contact is assumed to occur associated with the inadvertent soil
ingestion pathway. Soil adheres to the skin at a rate of 0.2 mg[cm2 per day (one contact event
per day). Contact occurs over a total surface area of 5,000 em®.

Soil External Radiation Exposure The ranger is assumed to be on-site 9 hours per day with a
third of the time spent in each of three location types: shoreline, boating, and upland. The daily
exposure period is set to 3 hours representing the time distribution for the ranger. A shielding
reduction factor of 0.8 is applied (as per HSRAM).

Soil Resuspension and Inhalation Resuspension of soil with subsequent inhalation is assumed
to occur at all times while the ranger is on-site. The amount of resuspension is determined by
use of the mass loading approach based on an ambient air mass loading value of 50 ug/m®. The
pollutant concentration in the particulate matter in air is assumed to be the same as the
pollutant concentration in soil. The ranger is assumed to inhale a total of 10 m? of air during
the 9 hours while on-site. This provides an average daily intake rate of 10 m®/day for the
exposure analysis.

Air Inhalation While on-site, the ranger is potentially exposed to airborne contamination via
inhalation.  The ranger is assumed to inhale a total of 10 m® of air during the 9 hours while on-
site. This provides an average daily intake rate of 10 m®/d for the exposure analysis. The
inhalation exposure occurs for all on-site activities and is included for the entire 9 hr/d.

Surface Water Boating External Radiation Exposure While the ranger is involved in boating
activities, he is exposed to radiation emitted form contamination in the water. The exposure
frequency is 150 days per year and one-third of the 9 hour work day (3 hours per day). A
shielding geometry factor of 0.5 (Napier et al. 1988) is applied because the dose rate is
evaluated using factors for total immersion in water (swimmiing) and while boating, the source is
effectively one-half that of total immersion. : :

Sediment Ingestion Contact is assumed to occur with shoreline sediment while the ranger is
involved in activities along the Columbia River. The contact rate is assumed to be the same as
for general soil contact. An intake of 100 mg/d is assumed for the time spent along the shore,
which is the total daily intake. o :

Sedimiént Dermal Cdntaqt Dermal contact occurs along with sediment ingestion and is
evaluated in the same manner as soil ingestion. Soil adheres to the skin at a rate of 0.2
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