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Dear Ms. Bubar: 

The U.S, Fish and Wildlife Se1vice, Region 6 (Service) has reviewed the Notice of Intent to 
prepare a Generic Environmental Impact Statement for Uranium Milling Facilities (GEIS). We 
offer the following comments and recommend the Nuclear Regulatory Commission incmporate 
safeguards or management actions to prevent or minimize adverse impacts to our trust resources 
addressed he low. 

Contaminants Associated with In-situ Uranium Mining 

High selenium concentrations can occur in wastewater from in-situ mining of uranium ore as 
uraniumAbearing formations are usually associated with seleniferous strata (Boon 1989). Boon 
(1989) reported that uranium deposits in the southern Powder River Basin in Converse County, 
Wyoming can contain up to 4,500 µgig (ppm) of selenium. The leaching solution dissolves 
selenium present in the formation. The disposal of this wastewater can expose migratory birds to 
selenium which is known to cause impaired reproduction and mortality in sensitive species of 
birds such as waterfowl. 

The in-situ mining wastewater is typically disposed of through deep-well i11jection or discharge 
into large evaporation ponds. However, we do not reconm1end land application using center 
pivot irri.gation for the disposal of in-situ mining wastewater. In 1998, the Service conducted a 
study of a grassland inigated with wastewater from an in-situ uranium mine and found that 
selenium was mobilized into the food chain and bioaccumulated by grasshoppers and songbirds 
(Ramirez and Rogers 2002). Disposal of the in-situ wastewater through irrigation is not 
recommended because selenium bioaccumulation in the food chain can cause adverse effects to 
migratory birds. Additionally, land application may result in the contamination of groundwater 
which may reach surface waters. Additionally, the selenium-contaminated groundwater could 
seep into low areas or basins in upland sites and create wetlands which would attract migratory 
birds and other wildlife. 

The Se1vice also is concerned with the potential for elevated selenium in evaporation ponds 
receiving in-situ wastewater. Waterborne selenium concentrations> 2 µg/L are considered 
hazardous to the health and long-tenn su1vival of fish and wildlife (Lemly 1996). Additionally, 
water with more than 20 ~tg/L is considered hazardous to aquatic birds (Skorupa and Ohlendorf 
1991 ). Selenium toxicity also will cause embryonic defonnities and 111011ality (see et al. 1992, 
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Skorupa and Ohlendorf 1991, Ohlendorf 2002). Chronic effects of selenium manifest
themselves in immune suppression to birds (Fairbrother et al. 1994) which can make affected
birds more susceptible to disease and predation.

If submerged aquatic vegetation and/or aquatic invertebrates are present in evaporation ponds
with elevated waterborne selenium concentrations, extremely high dietary levels may be present
in vegetation and insects and thus become available to aquatic migratory birds. Ramirez and
Rogers (2000) docurnented selenium concentrations ranging from 434 to 508 ttg/g in pondweed
(Potamogeton vaginatus) collected from a uranium mine wastewater storage reservoir that had
waterborne selenium concentrations ranging from 260 to 350 gg/L.

The potential for selenium and other contaminants to impact migratory birds should be assessed
if the proposed facility will use ponds to store or dispose of the wastewater or if the wastewater
will be disposed of in such a manner as to potentially. expose migratory birds or other wildlife to
contaminants.

Accidental releases/spills of uranium in-situ production water can result in the ponding or
pooling of this production water which could be ingested by wildlife, including migratory birds
thus exp9sing them to uranium, radionuclides, and selenium. Spills or releases of production
water also could reach surface waters which could impact aquatic organisms inhabiting the
affected waters.

We also recommend a requirement that leak detection systems in all injection wells and
production wells be installed to enable operators to immediately respond to releases of injection
or production water onto the environment.

Contaminants Associated with the Conventional Uranium Milling Process

Our primary concern with the conventional uranium milling process is the management of
milling wastes. Milling wastes should not be stored in the 100-year floodplain and these wastes
should be contained in facilities with impemaeable liners to prevent contamination of
groundwater or surface waters. We recommend the draft GETS identify other constituents found
in the ores, or added during the milling/processing phase, and that the document address possible
impacts of those constituents on the environment. We also recommend that location and stability
of any leach piles, disposal piles, or any other disposal units be identified.

Conclus'ion

Thank you for the opportunity to review and comment on this Notice of Intent. tf you have any
questions, please contact Larry Gamble, Environmental Contaminants Coordinator, at
(303) 236-4260.

Sincerely,

Assistant Regional Director
Fisheries - Ecological Services
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