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From: "Bill Dam" <billydam@gmail.com>
To: <nrcrep@nrc.gov>
Date: Wed, Nov 28, 2007 9:15 AM
Subject: Scoping Comments on Uranium Recovery GElS and draft journal article for
Environmental Practice

Chief, Rulemaking
Directives and Editing Branch
Mail Stop T-6D59
US Nuclear Regulatory Commission
Washington, DC 20555-0001

cc. Jim Parks and Bill Von Till

Thanks for your efforts to develop the GElS and obtain significant
public input. My comments are listed below and embedded in the
attached draft article to be published in the National Association of
Environmental Professionals journal "Environmental Practice".
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There are numerous other issues that must be addressed by the GELS.
This'author submitted the following comments to NRC regarding the
scope of the GElS:
1. The GElS should present information on past, present, and
reasonably foreseeable environmental impacts from all types of uranium
recovery operations obtained not only from NRC non-agreement states,
but from all states containing uranium resources in the US as well as
information from other countries that have experience with producing
uranium.
2. In-situ uranium mining using alkaline leaching solutions are being
proposed at most locations but the GElS should also describe acid
leaching that is being proposed in South Dakota.
3. Proposed alternatives to in-situ uranium mining should include
conventional mining and milling, extraction from sea water, extraction
from phosphate deposits, and other known methods.
4. The GElS needs detailed information on geochemical reactions
including variable rates of oxidation and reduction of minerals; e.g.
how long will it take for returning the mined aquifer back to the
original reducing conditions and for dissolved metals, like arsenic
and selenium, to reprecipitate back in mineral form? In addition, the
GElS should describe what changes would occur in the mined aquifer,
including loss of organic carbon, oxidation of pyrite, and other
biogeochemical reactions.
5. The GElS should present sampling requirements for monitoring
oxidation-reduction conditions before, during, and after mining using
parameters like Eh, dissolved oxygen, iron and arsenic couples, or
other ways to determine changes to the aquifer and restoration
requirements.
6. The primary goal for restoration of well fields, following uranium
extraction, should be to return each well field to its pre-operational
baseline water quality conditions.
7. The GElS should describe the formula that NRC uses to calculate
required surety bonds to pay for costs of restoration including costs
of groundwater sweeping and reverse osmosis along with additional
steps, like adding hydrogen sulfide and anaerobic bacteria, to return
the mining zone back to baseline reducing conditions.
8. The GElS should provide risk information on impacts to public
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health and the environment as a function of depth and location of
water supply wells and availability of deep disposal well locations
that may be necessary for permitting in-situ recovery facilities.
9. The GElS should evaluate not only the common features among uranium
processing sites but also the uncommon features that would be required
in a site-specific environmental assessment or EIS as well as
opportunities for public participation.
10. The GElS should provide information on hydrogeological and
biogeochemical modeling requirements needed for site specific
applications including conceptual models, data input requirements,
model and parameter uncertainty, variability of interpretations, and
risk assessments.

NRC plans to publish the draft GElS by April 2008 allowing for
additional public comments. It will be important for NRC to ensure
that any environmental requirements under the GElS be effective to
prevent pollution, protect living organisms, ensure stable jobs and
economies, enable safe development of energy supplies, safeguard
resources of cultural significance, (etc.), so that in the future we
are not left with a legacy of additional remedial actions, natural
resource damage assessments, or requiring institutional controls that
would shut down public drinking water supplies or move people from
their homes.

Address correspondence to William L. Dam, Consulting Environmental
Scientist, PO Box 751535, Dallas, TX 75275; (email:
billydam@gmail.com). Mr. Dam wrote his Master's Thesis at the
University of Wyoming in 1984 on the "Geochemistry of Groundwater
After In-situ Uranium Mining," and subsequently has worked in the
nuclear and environmental field for over 21 years.

CC: <jrp@nrc.gov>, <rwv@nrc.gov>
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Environmental Practice: Journal of the National Association of Environmental Professionals
(http://www.naep.or )

DRAFT ARTICLE: NEWS AND INFORMATION

New Plans for Uranium Production in America: Can Significant Adverse Impacts Be Mitigated?

William L. Dam (billydam(gmail.coin)

To implement the National Environmental Policy Act and efficiently evaluate potential environmental

impacts on resurging plans by uranium producers, the US Nuclear Regulatory Commission (NRC) is

preparing a Generic Environmental Impact Statement (GELS). Not surprisingly, there was extensive public

interest during the scoping period, resulting in three extensions of the deadline, which finally ended

November 30, 2007.

Given the intensity of interest in this topic, it's impoitant that the public and private sectors invest sufficient

resources with regulatory oversight and public involvement to ensure that significant adverse impacts from

uranium mining can be mitigated.

This article provides an overview of the revitalized interest in uranium, as well as describes current and

proposed regulatory initiatives to meet this interest and ensure that public comments are addressed.

Uranium Demand Greater Than Supply

On October 3, 2007, Energy Metals Corporation submitted an application to construct and operate an in-

situ uranium extraction plant in northeastern Wyoming. This application was the first received by NRC for

a new uranium recovery facility since 1988. As it turns out, this application was just a beginning. In fact,

NRC is expecting to receive at least 15 applications for new uranium recovery facilities over the next 3

years. Moreover, several "agreement" states that have been designated by NRC with regulatory authority

are also receiving applications. Why the sudden interest in uranium? And, just as importantly, will

environmental requirements be sufficient to prevent releases of hazardous substances and protect the

biosphere?

Uranium provides fuel for nuclear power plants to produce electricity as well as for non-power research

reactors to produce medical and industrial isotopes. Uranium fuels 104 operating reactors that supply 20

percent of the electrical power in the US. With the ever increasing demand for electricity, a resurgence is

underway for extending the life of many of these power plants as well as constructing new facilities (see

related article in Environmental Practice 8 (2), June 2006 by this author).

Regardless of where the public stands on the issue of nuclear energy, a major impediment to nuclear

production in the US is the limited supplies of uranium fuel. Worldwide, the production of uranium only
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meets about 65% of current reactor requirements, which caused the price to skyrocket from $7/lb. in 2003

to $136 in the summer of 2007. Currently, the price fluctuates around $75/lb. Stockpiles are rapidly

diminishing, forcing the US to import uranium from other countries, such as Australia and Canada. Even

full scale production of uranium would not allow the US to. become "energy independent;" the US

possesses only about 5% of the available world's uranium supply;

Uranium Deposition and Production

How uranium was deposited and methods used to extract the ore from the ground directly affect potential

environmental impacts. The largest uranium deposits in the US exist in Wyoming, Colorado, New Mexico,

and Texas; smaller deposits are found in at least eight other states from Virginia to Oregon. In the western

US, uranium is typically found in sandstone roll-front deposits where metals that were carried by

groundwater in oxidized zones flowed into areas that lack dissolved oxygen (reducing zones) causing

elemental metals or minerals to drop out of solution.

One of the primary environmental concerns of uranium production is contamination of groundwater.

Numerous metals exist in uranium deposits depending upon location including arsenic, lead, molybdenum,

selenium, and vanadium.

Conventional mining methods use open pits or deep mine shafts. The ore is sent to mills for crushing the

rock, separating out uranium, and producing U 30 8 "yellowcake." However, the operation of these mills has

had an environmental cost. Under the Uranium Mill Tailings Remedial Action (UMTRA) Project, the

Department of Energy was charged with completing surface reclamation at 24 inactive uranium mill

tailings piles. Mills that were active when UMTRA was enacted, such as Homestake and Churchrock in

western New Mexico, are undergoing cleanup under the Superfund program.

An option to conventional mining is in situ solution mining, in which the natural geochemical process that

formed the uranium deposits can be reversed. A network of injection and recovery wells are used to

introduce oxygen gas or solutions like hydrogen peroxide into mineralize aquifers to oxidize uranium.

Chemicals -- such as carbon dioxide, sodium bicarbonate, or sulfuric acid -- are injected to form soluble

uranium complexes that are pumped out of the mine and into a processing plant. In-situ recovery facilities

extract uranium without requiring a processing mill to produce yellowcake using ion exchange and solvent

extraction and are preferred where uranium deposits are low grade, amenable to leaching, and cover a large

area.

However, even in-situ mining has drawbacks. Water quality parameters can exceed control limits - known

as an excursion- due to technical problems like faulty injection wells that force chemicals into separate
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aquifers. In order to prevent excursions, numerous horizontal wells are installed into the mining zone and

vertical wells that encompass the strata above and below the mining zone.

Before the uranium can be useful as fuel, several additional steps are needed. Drums of yellowcake

containing 99% U-238 are transported to the Honeywell processing plant in Metropolis, Illinois for

conversion to uranium hexafluoride (UF6 ). From there, fourteen-ton cylinders are sent currently to the US

Enrichment Corporation in Paducah, Kentucky to enrich U-235 from 0.7% to 3%-5% using a gaseous

diffusion process: In addition, NRC approved plans for construction and operation of gas centrifuge plants

in Hobbs, New Mexico and Piketon, Ohio. The enriched uranium is fabricated into pellets that are placed

into fuel rods at facilities that can be used by power and non-power reactors.

Regzulatory Oversight

Regulatory oversight is provided by several federal, state, and tribal agencies. The NRC regulates

conventional mills and in-situ recovery facilities while the Mine Safety and Health Administration

regulates conventional mining. NRC requirements for conventional mills are provided in 10 CFR 40 but

these regulations do not include in-situ facilities. NRC is currently drafting new regulations specifically for

in-situ recovery facilities providing another opportunity for public comments in the near future.

In addition to NRC oversight, 34 states have agreed to regulate sites by assuming jurisdiction for enforcing

federal and state requirements. For example, Colorado and Texas are agreement states that have primary

responsibility for regulating the uranium industry and state environmental quality departments must enforce

regulations. Twelve in-situ plants currently operate in the US; four of these regulated by NRC; the

remaining eight are regulated by agreement states. Several additional applications for uranium recovery

facilities are being drafted in these agreement states. The 15 applications anticipated by NRC over the next

3 years involve only the 16 non-agreement states, primarily Wyoming and New Mexico.

As part of the uranium in-situ mining application, the company determines the proposed cost of aquifer

restoration. Funds would be held by NRC in the form of a surety bond to pay for restoration with typical

costs, which are highly site specific, in the ballpark of $10 million. The NRC requires that groundwater

restoration must be determined as part of the application process. According to the NRC report NUREG

CR-6870, typically tens of millions of gallons of fresh water are required for flushing out contaminants.

Waste water must be impounded for evaporation, treated, or injected deep underground through disposal

wells.

However, it is very difficult to predict the amount of water, time and money needed to restore the aquifer.

After the initial groundwater sweep with fresh water, injecting chemicals like hydrogen sulfide or
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biological agents like anaerobic bacteria can help to reestablish reducing conditions for minimizing

migration of metal contaminants.

The underground injection control (UIC) program administered by EPA and states requires obtaining

permits for in-situ recovery operations. Before new mining can begin, EPA must exempt the mining zone

from the Safe Drinking Water Act requirements. For each site application, plans for aquifer restoration

must be provided. Drinking water quality standards in 40 CFR 141 would only apply outside of the

exempted mining zone.

Industry applications for in-situ uranium mines are reviewed according to acceptance criteria described in

the NRC document NUREG-1569. The draft report submitted forpublic comment in 2002 stated that the

primary goal for restoration of well fields, following uranium extraction, "would be to return each well

field to its pre-operational baseline water quality conditions." The intent was to determine the chemical

composition in groundwater at various locations before mining began to determine requirements for aquifer

restoration. Based on public comments, the final version of NUREG-l1569 in 2004 acknowledged that this

primary goal for restoration may not be practicable or feasible due to geochemical changes in the mining

zone and changed the goal to, "protect present or potential future sources of drinking water outside of the

exempted production zone."

However, NUREG-1 569 may not contain the final requirements as NRC proposes new regulations for in-/
situ mining. While NRC drafts new regulations, members of the Advisory Committee on Nuclear Waste

and Materials -- an academic group that provides independent advice to the NRC Commissioners --

provided several recommendations in an internal memorandum on October 2, 2007. Regarding the primary

goal for aquifer restoration, the memo states: "Pre-operational baseline/background groundwater quality is

important for defining site-specific groundwater protection standards and for development of remedial

action plans for contaminated sites. At least one full year of pre-operational monitoring is needed to

determine the baseline/background concentrations."

Site-specific groundwater protection standards will likely factor in new requirements with more stringent

water quality standards. EPA decreased the uranium drinking water standard (40 CFR 141) from 5.00 mg/L

to 0.03 mg/L. Some state agencies have pushed for even lower limits; the New Mexico Environment

Department proposed 0.007 mg/L based on a higher incidence of kidney ailments observed in communities

located near uranium deposits. Likewise, the primary drinking water arsenic standard was lowered by EPA

from 0.05 mgfL to .0.01 mg/L. These standards, or alternate concentration limits if permitted, would

directly affect remediation of uranium sites as NRC, or agreement states, must adopt the EPA standard in

regulating the industry.
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Public comments on the GElS

This summer, NRC conducted three public scoping meetings to obtain comments on plans to prepare a

generic EIS that considers common environmental issues common to in-situ recovery facilities. When NRC

originally planned on holding two meetings in Casper, Wyoming and Albuquerque, New Mexico, many

people including Governor Bill Richardson demanded NRC extend the comment period and allow for more

significant public involvement. NRC held a third pubic scoping meeting on the GElS in Gallup, New

Mexico. A primary issue raised by Gov. Richardson and others was whether the NRC's generic EIS for in

situ recovery facilities would be prepared and then followed by either site-specific EIS reports or site-

specific environmental assessments, -

By analogy, the current NRC process for relicensing nuclear power plant uses a generic EIS (NUREG-

1437) with site-specific EIS supplements at each power reactor. Minor actions, like increasing power

output (called power uprates), only triggers developing an environmental assessment.

Other concerns have been raised by Native American tribal groups who possess sovereign authority on

their land recently passed resolutions limiting future uranium production on their land. In 2005, the Navajo

Nation Council enacted the Dine' Natural Resources Protection Act to: "ensure that no further damage to

the culture, society, and economy of the Navajo Nation occurs because of uranium processing until all

adverse economic, environmental, and human health effects from past uranium mining and processing have

been eliminated or substantially reduced." The All Indian Pueblo Council, comprising 19 pueblos in New

Mexico, passed resolutions requiring agency consultations and restricting uranium mining in sacred

locations.

There are numerous other issues that must be addressed by the GELS. This author submitted the following

comments to NRC regarding the scope of the GEIS:

I. The GEIS should present information on past, present, and reasonably foreseeable environmental

impacts from all types of uranium recovery operations obtained not only from NRC non-

agreement states, but from all states containing uranium resources in the US as well as information

from other countries that have experience with producing uranium.

2. In-situ uranium mining using alkaline leaching solutions are being proposed at most locations but

the GElS should also describe acid leaching that is being proposed in South Dakota.

3. Proposed alternatives to in-situ uranium mining should include conventional mining and milling,

extraction from sea water, extraction from phosphate deposits, and other known methods.
4. The GEIS needs detailed information on geochemical reactions including variable rates of

oxidation and reduction of minerals; e.g. how long will it take for returning the mined aquifer back

to the original reducing conditions and for dissolved metals, like arsenic and selenium, to

reprecipitate back in mineral form? In addition, the GElS should describe what changes would
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occur in the mined aquifer, including loss of organic carbon, oxidation of pyrite, and other

biogeochemical reactions.

5. The GElS should present sampling requirements for monitoring oxidation-reduction conditions

before, during, and after mining using parameters like Eh, dissolved oxygen, iron and arsenic

couples, or other ways to determine changes to the aquifer and restoration requirements.

6. The primary goal for restoration' of well fields, following uranium extraction, should be to return

each well field to its pre-operational baseline water quality conditions.

7. The GEIS should describe the formula that NRC uses to calculate required surety bonds to pay for

costs of restoration including costs of groundwater sweeping and reverse osmosis along with

additional steps, like adding hydrogen sulfide and anaerobic bacteria, to return the mining zone

back to baseline reducing conditions.

8. The GEIS should provide risk information on impacts to public health and the environment as'a

function of depth and location of water supply wells and availability of deep disposal well

locationsthat may be necessary for permitting in-situ recovery facilities.

9. The GElS should evaluate not only the common features among uranium processing sites but also

the uncommon features that would be required in a site-specific environmental assessment or EIS

as well as opportunities for public participation.

10. The GElS should provide information on hydrogeological and biogeochemical modeling

requirements needed for site specific applications including conceptual models, data input

requirements, model and parameter uncertainty, variability of interpretations, and risk

assessments.

NRC plans to publish the draft GElS by April 2008 allowing for additional public comments. It will be

important for NRC to ensure that any environmental requirements under the GElS be effective to prevent

pollution, protect, living organisms, ensure stable jobs and economies, enable safe development of energy

supplies, safeguard resources of cultural significance, (etc.), so that in the future we are not left with a

legacy of additional remedial actions, natural resource damage assessments, or requiring institutional

controls that would shut down public drinking water supplies or move people from their homes.

Address correspondence to William L. Dam, Consulting Environmental Scientist, PO Box 751535, Dallas,

TX 75275; (email: billydam@gmail.com). Mr. Dam wrote his Master's Thesis at the University of

Wyoming in 1984 on the "Geochemistry of Groundwater After In-situ Uranium Mining," and subsequently

has worked in the nuclear and environmental field for over 21 years.
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