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Abstract

During World War II the Manhattan Engineering District (MED) used facilities near Buffalo,
N.Y. to extract natural uranium from ores. Some of the byproduct material left from the ores
(MED byproduct), containing low levels of uranium, thorium, and radium, was deposited on a
disposal site known as Ashland 2, located in Tonawanda, NY. On behalf of the United States
Army Corps of Engineers (US ACE, or the Corps), ICF Kaiser Engineers (ICFKE) was tasked
to provide the best value clean-up results that meet all of the criteria established in the Record
of Decision for the site. International Uranium (USA) Corporation (IUC), the operator of the
White Mesa Uranium Mill, a Nuclear Regulatory Commission (NRC)-licensed mill near
Blanding, Utah, was selected to perform uranium extraction on the excavated materials,
therefore giving the best value as it provided beneficial use of the material consistent with the
Resource Conservation and Recovery Act (RCRA) intent to encourage recycling and recovery,
while also providing the most cost-effective means of disposal.

Challenges overcome to complete this project included (1) identifying the best-value location
to accept the material; (2) meeting regulatory requirements with IUC obtaining an NRC
license amendment to accept and process the material as an alternate feed; (3) excavating and
preparing the material for shipment, then shipping the material to the Mill for uranium
recovery; and (4) processing the material, followed by disposal of tailings from the process in
the Mill's licensed uranium tailings facility. Excavation from Ashland 2 and processing of the
Ashland 2 material at the White Mesa Mill resulted in a cleaner environment at Tonawanda, a
cost avoidance of up to $16 million, beneficial recovery of source material, and
environmentally protective disposal of byproduct material.

Project Overview

USACE worked with the local community near the Tonawanda site, and after considering
public comment, selected a remedy requiring the removal of soils that exceed 40-
picocuries/gram (pCi/g) thorium. The soil exceeding the cleanup standard was to be
transported to an off-site location that was licensed to manage this type of material.
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As a rule, the Corps performs a formal Value Engineering (VE) Study on projects with cost
estimates greater than $2 million. A proposal to consider recycling of FUSRAP uranium
byproduct materials, as an option to direct disposal, was proffered in a FUSRAP VE study in
1998. Consistent with this process, the contractor selected to perform the cleanup activities,
the Total Environmental Remediation Contractor (TERC) for the USACE in the region, was
tasked to provide the best value clean-up results that meet all the criteria. To this end, rather
than focusing solely on disposal-only options, ICFKE also evaluated options that included
possible beneficial reuse, effectively reducing cost associated with the disposal as well.
International Uranium (USA) Corporation (IUC), the operator of the White Mesa Uranium
Mill, a Nuclear Regulatory Commission (NRC)-licensed mill near Blanding, Utah, responded
with a proposal to perform uranium extraction on the excavated materials. IUC's proposal was
selected as the best value as it provided beneficial use of the material consistent with the
Resource Conservation and Recovery Act (RCRA) intent to encourage recycling and recovery,
while also providing the most cost-effective means of material disposal.

Remediation of the Ashland 2 site began in spring of 1998. Excavation and shipment of
material from the Ashland 2 site continued through February 1999, and recycling of the
material commenced November 16, 1998 after a majority of the material had been received at
the Mill.

Description of Material

The material was predominately granular soil. Radioisotopes, including thorium at levels up
to 3,200 pCi/g and uranium at levels up to 800 pCi/g, were distributed throughout a four-acre
site at depths as great as 11 feet. Interspersed throughout the thorium- and uranium-
contaminated material was radium at levels averaging about 150 pCi/g. The total volume of
soil that was excavated and shipped was approximately 44,000 CY.

Cost Considerations

The material to be removed at Ashland could not be treated at the site, so any treatment, if it
were to be performed, would have to take place elsewhere. Also, the range of thorium
contamination varied from levels as low as 35-40 pCi/g to as high as 3,200 pCi/g, which,
when combined with the added content of uranium and radium, limited the number of sites in
the United States capable of accepting the material. ICFKE discovered that IUC could process
the materials for uranium recovery, and then dispose of the byproduct in their NRC-licensed
disposal facility. ICFKE requested proposals from five vendors in the U.S., and IUC was the
lowest offeror. After all the materials were transported to IUC for processing, the savings
associated with IUC's ability to accept different categories of material were tabulated. The
cost avoidance to the government ranged from $12 to $16 million when compared to the
direct-disposal options.

Regulatory Considerations

Regulatory issues included amendment of the Mill's NRC license to accept the alternate feed
material, and a review of the data on hazardous constituents potentially in the material. Under
the NRC "Final Position and Guidance on the Use of Uranium Mill Feed Material Other Than
Natural Ores" ("Alternate Feed Guidance"), the NRC permits licensees to process alternate
feed material (material other than natural ore) in uranium mills as long as:
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(1) The material meets the NRC definition of "ore" as "a natural or native matter that
may be mined and treated for the extraction of any of its constituents or any other
matter from which source material is extracted in a licensed uranium or thorium
mill";

(2) The feed material contains no "listed" hazardous waste. U.S. Environmental
Protection Agency (EPA) regulations exempt those alternate feed materials that
exhibit only a characteristic of hazardous waste (ignitable, corrosive, reactive,
toxic) from hazardous waste classification by providing that byproducts being
reclaimed are not regulated as hazardous waste; and

(3) The ore is being processed primarily for its source material content. This
determination may be based on a variety of criteria, including the uranium content;
other economic considerations; the physical or chemical similarity of the material
to 1 le.(2) byproduct material; or other grounds.

The NRC granted IUC an amendment to the Mill's NRC license for this particular alternate
feed in June of 1998.

Excavation, Transportation, Receiving and Storage

Upon receipt of the NRC license, the shipping and manifesting requirements were modified.
As the material was classified as alternate feed, the transportation requirements followed
could be streamlined to meet transportation regulations. The streamlined approach saved
many man-hours on the project, while still ensuring safe transport of the material. In addition
to transportation requirements, operations at the Ashland 2 site had to meet all water and air
emission standards. Full time air monitoring stations were established, and soil and erosion
control measures were undertaken to preclude any runoff problems. A half-acre
decontamination area was established in the work zone to clean equipment. Most importantly,
all aspects of human health and safety requirements were enforced so that the job was
completed with no lost time accidents.

The excavation task at the Ashland 2 site was straightforward. The waste had originally been
deposited off the side of a gravel haul road and pushed down a small ravine. Once the area
was filled, the site was partially covered with a six-inch soil cover. First, the site was
radiologically surveyed, and an additional 15 surface soil samples were taken to confirm the
field survey findings and the absence of listed hazardous chemical contamination. Excavation
began in lifts using rough terrain excavators and off-road dump trucks. After scanning
confirmed no external contamination, the soil was transported using off-road dump trucks via
a constructed haul road to the rail site. A concrete and asphalt rail siding was constructed to
speed the loading and unloading of intermodal containers. The siding was a spur off the main
railroad line and was dedicated to construction activities. The soil was then transported by rail
to an off-load site near East Carbon, Utah and trucked to the White Mesa Mill near Blanding,
Utah for processing. A round trip per rail car averaged 28 days. An added benefit of this rail
transport scenario was that no demurrage resulted due to the quick off-load and reload of
intermodal containers at the Utah site.

Mill Process and Waste Management

The White Mesa Mill was permitted and constructed in the early 1980s, originally to process
uranium and vanadium ores from the Colorado Plateau mining district, and later from the
high-grade breccia pipe mines in northern Arizona. The Mill circuit operates at leach
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temperatures up to 90 degrees centigrade and pH levels as low as 0.5, utilizing sulfuric acid.
The Mill has eight high capacity thickeners, which can be configured into groups or series of
parallel stages. Three separate solvent extraction (liquid ion exchange) circuits are capable of
handling aqueous flows up to 800 gallons per minute. Final products are dewatered and dried,
or calcined, at temperatures up to 650 degrees centigrade.

The soil was introduced into the milling process by use of a semi-autogenous grinding (SAG)
mill that reduces the ore to a slurry form at 35-50% solids by weight. The ore slurry was then
leached for approximately 18-24 hours in an atmospheric leach utilizing sulfuric acid and
steam. The slurry then went to liquid/solid separation where the solids were washed and
discharged to the tailings ponds at 30-40% density. The solution bearing the uranium values
was clarified and then fed to the SX circuit, where the uranium values were further
concentrated and purified. The concentrated strip solution from the SX circuit was neutralized
with anhydrous ammonia to precipitate the uranium values. The precipitated uranium was
then dewatered and calcined to make a U3O8 product.

Waste streams that result from the ore processing are discharged from the washing circuit in
the form of a 30-40% solid/liquid slurry. The slurry is pumped to the Tailing Management
System where the solids are allowed to settle and the liquids are evaporated or recycled back
to the Mill for use as wash water. Liquid tailings from the solvent extraction circuit are also
pumped to the tailings system and evaporated or recycled.

The wastes generated during the process were disposed of in uranium byproduct material
impoundments which are subject to stringent regulatory criteria set forth in 10 CFR Part 40,
Appendix A. The Appendix A criteria impose soil and groundwater protection standards for
radioactive and non-radioactive (hazardous) waste constituents that provide protection
equivalent to that provided by RCRA. Indeed, with respect to potential impacts of byproduct
material to groundwater, the Mill tailings facility offers an exceptional degree of protection in
that these uranium mill tailings impoundments are separated from the nearest aquifers by at
least 1,000 feet of impermeable rock. In addition, the long-term management and monitoring
of uranium mill tailings facilities is regulated under the Uranium Mill Tailings Radiation
Control Act (UMTRCA), which requires measures sufficient to provide reasonable assurance
of stability without active ongoing maintenance for at least 200 years and as long as 1,000
years, far beyond the regulatory horizon of RCRA. UMTRCA requires that upon closure,
custody of the uranium byproduct material impoundments is transferred to the DOE which, in
turn, becomes an NRC licensee with the primary responsibility for perpetual maintenance and
surveillance of such sites. Post-closure funds will be transferred from the NRC to the DOE at
the time of the license transfer, providing a long-term surveillance fund for perpetual
management and monitoring, at no cost to the Government.

Summary and Conclusions

Working with the public, the USACE selected a remedy for Ashland 2 that is protective of
human health and the environment, complies with Federal and State requirements, and meets
commitments to the community. Consistent with the VE process, alternatives to direct
disposal were investigated by ICFKE and the Buffalo District for this project. Recycling the
material through a licensed uranium mill was selected as the best value as it provided
beneficial use of the material consistent with RCRA's intent to encourage recycling and
recovery, while also providing the most cost-effective means of material disposal. Such
recycling encouraged conservation of energy and natural resources, and reaped the benefit of
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reduced disposal costs. Use of the VE concept avoided $12 to $16 million in additional
Federal taxpayer costs on Ashland 2 while reducing the radioactivity of the byproduct
requiring disposal, and providing for environmentally protective disposal of such byproduct.
The Corps was able to use the savings to remediate more of the FUSRAP lie.(2) material
than originally planned. In fact, more than three times the volume of contaminated material
was remediated at the Ashland 2 site, as compared to initial estimates, with less than a 50
percent increase in cost.
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