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l. Introduction

Resources for the Future (RFF) is a nonprofit and nonpartisan organization that conducts
independent research — rooted primarily in economics and other social sciences — on
environmental, energy, and natural resource issues. Founded in 1952 and headquartered in
Washington, DC, RFF is dedicated to strengthening environmental and natural resource
policymaking for future generations through academically rigorous and objective research. With
a core research staff of 35 PhD level economists and risk experts, RFF’s research scope
comprises programs across the country and around the world.

Since its inception, RFF has put informed scholarship within reach of decision makers in the
public, private, and nonprofit sectors — from the local to global levels. Among RFF’s extensive
body of work on natural resource issues are studies focused on the extractive industries (metals,
oil, natural gas, etc.), and related socioeconomic costs and benefits. In addition, RFF scholars
have far-reaching experience in modern risk analysis methodologies, valuing the health and
ecological effects of public policies, and forecasting the intertwined impacts of policy decisions
on communities, local economies, and the environment they share.

These core competencies, combined with a commitment to independence, have positioned RFF,
time and again, to support informed decision making through rigorous analyses and
investigations Recently, for example, in New York State, RFF provided estimates of the
economic value of proposed improvements to Adirondack Park to state residents. In other cases,
RFF has modeled the impacts of climate policies on various regions; evaluated the trade-offs and
potential costs of a variety of management regimes on fishery dependent communities; examined
the economic and ecological benefits of remediating industrial lands; and evaluated the impact of
energy generation alternatives on the local and regional economies.

Given this unique body of work, RFF is well positioned to provide in-depth quantitative and
qualitative analysis on the environmental, health, and economic impacts of proposed uranium
mining and milling operations in south central Virginia. Therefore, with this proposal, RFF is
pleased to respond to the request by the Danville Regional Foundation for a proposal regarding a
socioeconomic assessment of the impacts of the proposed Coles Hill uranium mine. RFF sees
this as an important opportunity to address a policy problem central to the Danville region. As
outlined below, RFF researchers will account for the demographics, land use, public services,
income and employment levels, quality of life, competitiveness of the region, and other issues
that arise as local residents begin to assess their position on the proposal to lift Virginia’s two-
decade long moratorium on uranium mining.



1. Project Plan Summary

The commencement of uranium mining operations would undoubtedly produce a range of
socioeconomic impacts for the city of Danville and communities across Pittsylvania County in
south central Virginia. Assessing these potential impacts can be challenging, as some are
difficult to measure or economically value. Adding to this complexity, such impacts are closely
linked to the design and operation of the mining activity itself. Therefore incorporating a range
of potential scenarios for mining operations — options that are relevant and feasible from
regulatory, technological, and economic perspectives — into a related socioeconomic assessment
is central to its ultimate value as a decision making tool and to determining whether or not
uranium mining will bring about net benefits to the region today and over the longer term.

Against this backdrop, RFF aims to conduct a scenario-driven study to examine the full range of
socioeconomic impacts resulting from proposed uranium mining and milling in the Danville
region. Within the context of several distinct scenarios for the mining and milling operations, the
project team will focus on three general categories: effects on (i) the regional economy, (ii)
health and wellbeing, and (iii) the environment. Utilizing this approach, the project will result in
a multifaceted examination of the potential paths for the proposed mining and milling operations
and the related economic, health, and environmental tradeoffs that communities and policy
makers should consider along the way.

Common to RFF’s approach across these tiers of work will be efforts to monetarily value the
effects of the mining operations, as this manner of analysis often clarifies complex issues.
Monetary valuation on every front, however, may not be possible or desirable. The project team
will therefore supplement cost/benefit estimates with other meaningful indicators, such as
measures of water quality and other ecological effects, and a range of health outcomes
potentially resulting from the proposed mining.

In addition, RFF researchers will incorporate risk analysis methodologies relevant to mining
operations into assessment activities. The risk assessment will draw on engineering information
available on the proposed operations, as well as input from additional experts familiar with
mining and related environmental risks.

Most importantly, however, RFF’s research methodology is grounded in the local Danville
community’s own values and concerns. We will make numerous visits to the Danville region,
engaged individual community members in focus group and one-one-interviews, and ultimately
conduct extensive surveys of 1,200 local residents. We will also involve community leaders in
two key planning meetings of our research and advisory team to ensure that local issues are
adequately addressed. Finally, in addition to our independent research on the potential risks and
benefits of uranium mining and milling, our extensive survey research methodology elicits
informed community preferences that will allow us to incorporate the community’s perceptions,
rankings, and valuation of these very risks and benefits into our final analysis and report. RFF
will also leverage its considerable experience in communications to disseminate project findings
in an accessible public document (in addition to any final technical report) and in an open public
forum to discuss our findings.

The RFF project team will be co-led by Mark Cohen, Vice President for Research, and Juha

Siikamaki, an RFF Fellow experienced in socioeconomic assessments. RFF scholars Roger
Cooke, Sandra Hoffmann, and Alan Krupnick will also contribute their considerable experience
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and expertise with regards to risk, health, and environmental assessments. Their expertise and
insights will be augmented by the participation of a distinguished advisory panel of other
nationally recognized experts.

1. Issues Overview

In 1977, the Marline Uranium Corp., a subsidiary of the Marline Oil Co., commenced
exploration for uranium ore in the Commonwealth of Virginia.! In 1979, the company
discovered large deposits (est. 119 million pounds) in Pittsylvania County, creating state-wide
interest in uranium mining and related concerns from environmental groups and local citizens.?
Virginia legislators ended the debate by enacting a moratorium on uranium mining in 1982. With
the price of uranium low at the time, mining companies did not exert pressure to lift the ban.
Today, however, the Pittsylvania County deposit is worth an estimated $7-9 billion.?

The city of Danville is located in Pittsylvania County in south central Virginia, on the border
with North Carolina. The city’s population is approximately 44,500, while the larger
metropolitan area is home to roughly 105,000.* Historically, the city’s economic success was due
to tobacco and industries tied to the Dan River. Along with tobacco, textile mills were the bulk
of the economy for decades.” According to the Danville Office of Economic Development, today
the manufacturing and service sectors represent just one-third of the total Danville workforce®,
and last year, the area’s unemployment rate was about 14%’, with per capita income of $28,000.2

Virginia Uranium, Inc. (VUI), under Chairman Walter Coles, has asserted that lifting the
uranium moratorium would create 300 to 500 new jobs in the Danville area and provide an
economic boon.? The Coles Family? and associated land owners also have clear business
interests in reversal of the uranium mining moratorium. National security issues, federal interest
in a domestic nuclear renaissance, and high unemployment in Pittsylvania County also provide
impetus to revisit the State of Virginia’s moratorium on uranium mining.

However, citizen groups such as the Southside Concerned Citizens in Danville, the Southern
Environmental Law Center in Charlottesville, and groups in neighboring Virginia Beach,
Norfolk, and Chesapeake have raised concerns over the radioactive materials in uranium, such as
thorium and radon, potentially polluting local drinking water.'® There are also concerns over air

; Bowman, Rex. “In Virginia, the Appeal of Uranium Mining.” TIME, February 23, 2009.

Ibid.
% Felberbaum, Michael. “Planel Advances Plan to Study Uranium Mining.” The Roanoke Times, May 22, 2009.
* See U.S. Census Bureau,
http://factfinder.census.gov/servlet/SAFFPopulation? event=ChangeGeoContext&geo id=05000US51590& geoCo
ntext=01000US& _street=& county=Danville& cityTown=Danville& state=04000US51& zip=& lang=en& sse=
on&ActiveGeoDiv=geoSelect& useEV=&pctxt=fph&pgsl=010& submenuld=population 0&ds name=null& ci n

br=null&qgr _name=null&reg=null%3Anull& keyword=& _industry=.

® See Danville Office of Economic Development, http://www.discoverdanville.com/page.asp?page_id=2141.

® See Danville Office of Economic Development,
http://www.discoverdanville.com/data.asp?questions=2250&questions=2183&questions=2185&questions=2187&q
uestions=2188&target=articles

" Ibid.

® See U.S. Department of Commerce, Bureau of Economic Analysis, Table J.1. Personal Income and Per Capita
Personal Income by Metropolitan Area, 2006-2008, https://www.bea.gov/scb/pdf/2010/04%20April/D-
Pages/0410dpg_j.pdf.

° Harper, Scott. “Experts Urge Caution Over Uranium Mine.” The Virginian-Pilot, March 13, 2010.

10 Hammack, Laurence. “Environmental Group: Uranium Mines a Threat.” The Roanoke Times, February 2, 2010.
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https://www.bea.gov/scb/pdf/2010/04%20April/D-Pages/0410dpg_j.pdf

contamination from mining debris. In addition, many stakeholders have questioned the projected
number of potential new jobs created by VUI, as according to the U.S. Energy Information
Administration, there are currently 500 uranium mining employees in the entire United States.™

VUI is funding a study by the National Academy of Sciences and Virginia Tech Center for Coal
and Energy Research on the effects of lifting the moratorium. Virginia Beach has also funded a
related study. Should RFF be engaged to conduct analyses on DRF’s behalf, the RFF project
team and the institution’s reputation for independent, credible, academically rigorous research
will address a critical void for objective analysis to inform this important state-wide discussion.
The proposed RFF study would thus be an academically rigorous, impartial assessment of the
socioeconomic impacts of the proposed mine in the Danville region.

V. Research Plan
Introduction

Coles Hill is among the largest undeveloped uranium deposits in the United States. While the
possible uranium mining at Coles Hill has the potential to provide income and economic activity
to a region challenged by abrupt changes in the textile and manufacturing industries, concerns
remain regarding possible environmental and health risks associated with mining. The proposed
Coles Hill mine brings with it risks to the environment that encompass ecosystem effects, as well
as potential impacts on the local landscape and agriculture. These risks have implications for
land values and jobs — not only to the environment itself. Further, some businesses may avoid the
region out of concern about the mine and/or its subsequent impacts.

Finally, there are risks to the Danville and the Pittsylvania area community’s health and
wellbeing. These risks may take the form of direct health impacts caused by ongoing or
accidental emissions from the mining operations, or in the form of increased fear and anxiety
over the mining operation itself. These risks might be felt across the entire population or by
distinct subgroups, such as workers, farmers, or certain demographic groups.

Purpose and Scope of the Proposed Study

The purpose of RFF’s assessment is to combine the best scientific evidence on the effects of
uranium mining with careful study of the socioeconomic effects of the proposed Coles Hill mine
on the Danville region. To do this, RFF has assembled a uniquely experienced group of scientists
with expertise in geological transport of contamination, radiation exposure and other health risks,
ecological assessment, regional economic impacts, and risk perception and communication.
Ultimately, RFF’s purpose is to understand and synthesize the potential risks and benefits of
uranium mining to the Danville region and to communicate related findings in a way that is
accessible to the public and policymakers. Through this work, the project team will not advocate
a selected outcome or decision path, but will, as is the case with all RFF research, outline
implications and options that allow stakeholders to formulate informed opinions that lead to
sound decisions.

1 “In Virginia’s Glowing Hills.” The Economist, April 18, 2009.
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Proposed Coles Hill
Mining Operation

Risks Benefits/Risks Risks
Environment Local Economy Community Health
* Ecosystem effects * Direct employment {mine) * Public health
- > « > )
* Landscape * Other local employment * General population
« Agriculture * Income, tax base * Sensitive subgroups

* Worker health

The Proposed Coles Hill Mining Operation: Some Risks and Benefits Illustrated

The geographic scope of RFF’s assessment is the Danville region — the City of Danville and
Pittsylvania County. The underlying methodology and scope of the assessment is socioeconomic.
However, as explained below, conducting a comprehensive socioeconomic assessment also
requires integrating geophysical, epidemiological, and ecological data. To ensure that the
assessment reflects the unique characteristics of the Coles Hill site, the surrounding area, and the
Danville region, RFF will undertake considerable primary research in the Danville region itself.

The perspective of the assessment is neutral. RFF views the project as a significant opportunity
to produce new important knowledge for the public and policymakers, as well as contribute to
the body of scientific knowledge on uranium mining issues. It is important to note that RFF is
not a consulting firm; hence, the institution does not bid on a project just because it aligns with
the expertise of RFF scholars. Instead, RFF chooses to work on projects on which the
institution’s unique expertise and capabilities can inform important public policy issues.
Consistent with RFF’s non-partisan, independent nature, the project team will embark on the
proposed work free of preconceived notions about the advisability of undertaking uranium
mining operations in Danville or elsewhere. The work set forth in this proposal, from RFF’s
perspective, is research — with the outcome yet to be determined.

Overview of Proposed Study

RFF proposes a scenario-driven study to identify and examine the full range of potential
socioeconomic impacts of the proposed uranium mining and milling operations in Pittsylvania
County, including the effects on:

1) the regional economy;
2) community health and wellbeing; and
3) the environment.

Each of these categories will be addressed using site-specific studies based on alternative mining
and milling operations and environmental conditions. The project team will draw both from local
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data and scientific knowledge of similar cases elsewhere. The team’s research plan will follow a
carefully scheduled sequence of steps:

1) background information and initial site visit;

2) development of mining scenarios;

3) technical risk assessment;

4) assessment of the regional economy; and

5) evaluation of the public’s perceptions of health and environmental risks.

Information Collection and Reviews Assessment of Local Economy
*Proposed mining operation *Employment
*Regional economy, population, and environment [l > *New businesses
+Similar mining experiences elsewhere : *lncome
* First site visit ' --------- v *Taxrevenues
v ; |

Develop Mining Scenarios ; v

*Volume and spatial extent !
*Technological options :
*Tailings and waste disposal and management [------------- !
*Employment
*Time horizons
*Remediation options

FINAL REPORT:

Socioeconomic Assessment of the Proposed Mine
*Risks and benefits summarized
*Tradeoffs between regional economic benefits and

environmental and health risks
* Distribution of benefits and risksbetween population

T
'
|

Y

groups and generations

Technical Risk Analysis
v *Risks and uncertainties

*Identify geophysical risks

*Determine their potential health and
environmental endpoints
*Characterize uncertainties
*Accidentlikelihood and outcomes
*Develop risk scenarios
T

L 2

Evaluation of Health and Environmental Risks
*Public perceptions of health and environmental risks

*Public evaluation of health and environmental risks
*Economic evaluation of risks to agricultural production

Components of RFF Socioeconomic Assessment of the Proposed Coles Hill Mining Operation

Tasks 1 & 2: Information Collection/Reviews and Mining Scenarios: As is illustrated above,
after a comprehensive review of existing information on the site, the proposed Coles hill
operation, environmental and economic conditions, and related experience from mining
operations elsewhere, the project team will develop a range of likely mining options. These
options will address the volume and spatial extent of the mining operation, different
technological options, employment, tailings (i.e., the sandy waste material from a uranium mill)
and waste disposal management options, as well as remediation options for the mine and its
surrounding area. Because some of the potential effects may materialize over long periods of
time, different scenarios are needed to address a broad time horizon.
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Task 3: Technical Risk Analysis: Impact on Health and the Environment. In the technical
risk analysis, RFF will examine the geophysical characteristics of the site and the surrounding
area, as well as mining options under consideration. The project team will also examine similar
mining operations elsewhere to identify potential risks associated with different mining options.
The risk analysis focuses on understanding potential contamination sources, their pathways, and
likelihoods. Thereafter, drawing from epidemiological and ecological literature and expertise, the
project team will identify possible health and environmental risks associated with different
potential contaminants, including radioactive materials, heavy metal, and others toxic materials
from mining, milling, and disposal of tailings and other industrial waste. Finally, the risk analysis
will characterize uncertainties related to the possible environmental and health outcomes, and
develop plausible risk scenarios (most likely, best, and worst case) to be addressed in the
socioeconomic assessment.

Task 4: EwRluaidnbfeiéakh and Environmental Risks: Findings from the technical
risk analysis will serve as key inputs to the assessment of the health and environmental risks. The
purpose of the assessment is to formulate a comprehensive understanding of the local
communities’ perspectives and concerns with regard to different potential impacts of the mining
and milling operations. The project team will begin with an assessment of the public’s perception
and preferences regarding the proposed operations and different impacts on the environment,
human health, and regional economic development. This assessment will be done using an
extensive survey of the public in the Danville region that provides respondents with information
about related risks and tradeoffs so that they can make an informed judgment based on their
personal views and preferences. The evaluation will therefore address public perceptions of risks
and scientific assessments, as each are important considerations in the socioeconomic
assessment.

Though some of the potential environmental risks from the proposed mine might affect market-
based activities, such as agriculture, the task of assessing environmental effects more generally
will be complicated by the fact that many of the risks are not related to marketable products or
services. Therefore, information from market prices and transactions are not available for
understanding people’s preferences regarding the risks. Fortunately, the environmental
economics profession, a field pioneered by RFF five decades ago, concentrates on developing
and testing approaches to evaluating such non-market risks. Many of the important
methodological contributions in this area originated at RFF, and the institution continues to be
the leader in developing and conducting non-market assessments. RFF’s unique experience and
expertise in the non-market assessments therefore is a key benefit to this project.

Task 5: Assessment of Local Economy: Using the employment, investment, and expenditure
needs of different mining options, RFF will also examine related impacts on the regional
economy including jobs directly related to the Coles Hill operation as well as the potential ripple
effects attributed to the new economic activity.. For example, new economic activity will bring
new income, spending, and tax revenues to the region. Moreover, the Coles Hill mine could have
other indirect effects on the local economy, including the perceptions of new businesses and
residents regarding the Danville region and their willingness to locate there.

The local economy could also be more directly affected by the environmental impacts of the
mine. For example, possible risks to agricultural production could have immediate economic
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implications in the farming sector and businesses serving it. The likelihood of these effects will
be examined in detail, along with related effects throughout the local economy.

Task 6: Final Project Report: The final report will be an overall socioeconomic assessment of
the proposed Coles Hill mine bringing together the various components of the project team’s
research. The assessment will summarize all of the risks and benefits identified through three
scenarios (most likely, best, and worst case). Based on public surveys, the project team will be
able to explicitly examine the public’s evaluation of the benefits to the local economy, as well as
the risks to the environment and their health and wellbeing. The assessment will also examine
the distribution of risks and benefits between different population groups and over time between
different generations. Finally, the risks and uncertainties will be explained and systematically
examined, including scientific uncertainties, production hazards, natural risks, and the public’s
evaluation of them.

The assessment will be published as an RFF report, which documents and explains the entire
assessment and its results. Using the results, the public and policymakers in the Danville region
and more broadly can base their opinions and decisions on scientifically sound technical and
economic information regarding the proposed mine and its effects in the region.

As appropriate to the needs of this project, and in coordination with the Danville Regional
Foundation, RFF will leverage its full suite of communications vehicles (print, online, and
special events) to disseminate project results. These vehicles reflect both ongoing and additional
special efforts to engage important audiences.

V. Project Team

The RFF project team is uniquely qualified to conduct the proposed assessment. A detailed
sketch of the project team leaders and advisory panel member expertise is shown below. The
team will be led by Dr. Mark Cohen (Vice President for Research and Senior Fellow at RFF and
Professor of Management and Law at VVanderbilt University) and Dr. Juha Siikaméki (Research
Fellow at RFF), both of whom have extensive substantive and project management experience in
similar research projects.

The risk assessment component of the study will be led by Dr. Roger Cooke (Chauncey Starr
Chair in Risk Analysis at RFF and Professor of Applied Decision Theory and Mathematics at
Delft University of Technology in the Netherlands). Dr. Cooke is a world-renowned expert on
risk and uncertainty analysis, and will be joined by Dr. Margaret McKiernan MacDonell and
John M. Peterson from Argonne National Laboratories, technical experts in the field of
environmental health (including air, water, and radiation).

The health assessment team will be led by Dr. Sandra Hoffmann (Research Fellow at RFF), an
economist and attorney with extensive experience assessing environmental health risks. She will
be joined by Dr. Alan Krupnick (Research Director and Senior Fellow at RFF).

The environmental assessment will be led by Dr. Siikamaki with assistance from Dr. Krupnick.
The regional economic impact assessment will be led by Dr. Cohen with assistance from Dr.

Siikaméaki and Dr. Matthew Murray (Professor of Economics and Associate Director, University
of Tennessee Center for Business and Economic Research).
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Project Leadership
Cohen
Siikamaki

Technical Health Environment Economic
Risk Impact
Assessment
Hoffmann(leader) S(Illg:?ear;(' Cohen (leader)
Krupnick Krupnick Siikamaki
Bostrom™ Palmer * Murray
Hornberger* Hornberger * Adamowicz*
Palmer*

Cooke (leader)
MacDonell
Peterson
Hornberger*
Palmer*

* Denotes Advisory Panel Member

Task leaders and other staff members have been chosen for their subject matter expertise, with
external experts augmenting the core RFF project team. In addition, team leaders have assembled
a prestigious advisory panel of prominent experts in environmental economics, ecology, risk
analysis, risk communications, health risk assessment and environmental engineering.

The advisory panel will provide assistance in designing and reviewing the study to meet the
highest standards. Panel members comprise leading scholars in the fields of risk perception,
ecosystem restoration, economic decision-making, and hydrology. In partnership with RFF
scholars, they will provide valuable advice and direction for the project. They include: Vic
Adamowicz, Associate Dean for Faculty of Agricultural, Life and Environmental Sciences and
University Professor in the Department of Rural Economy, University of Alberta; Ann
Bostrom, internationally known expert on the study of risk perception and risk communication
and former program director of the National Science Foundation Decision Risk and Management
Sciences grants program; George M. Hornberger, Distinguished University Professor at
Vanderbilt University and the Director of the Vanderbilt Institute for Energy and the
Environment; Margaret Palmer, Professor and Director of the Chesapeake Biological Laboratory
(CBL) of the University of Maryland.

To ensure local issues are fully captured in the study design, the project team will invite two
community leaders from the Danville region to join the two full advisory panel meetings in
Washington, DC. The project team will work with the Danville Regional Foundation to identify
appropriate individuals from the community to play this role. Examples of individuals who might
be appropriate would be local political leaders, health department officials, environmental or
conservation professionals, physicians, or labor union representatives.
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VI.  Background on RFF

Founded in 1952, RFF was established at the recommendation of William Paley, then head of the
Columbia Broadcasting System, who chaired a presidential commission that examined whether
the United States was becoming overly dependent on foreign sources of important natural
resources and commodities. RFF became the first think tank devoted exclusively to natural
resource and environmental issues. In 2008, RFF was named to Foreign Policy magazine’s list of
top think tanks nationwide. In 2009, RFF was named to Foreign Policy magazine’s list of top
think tanks nationwide and is ranked #3 worldwide in environmental issues. A recent academic
ranking found RFF to be fourth worldwide in research productivity in the field of environmental
economics.

With an annual budget of nearly $15 million, RFF’s base of support combines contributed
revenue (65%) from individuals, corporations, foundations, and government grants with earned
revenue (35%) from investments, rental income, and book sales.

RFF maintains a staff of 100 at its headquarters in Washington, DC, including 35 fellows and
senior fellows. RFF is also developing a regionally dispersed staff of nonresident fellows and
university fellows. Most of RFF’s researchers hold doctorates in economics, while others hold
advanced degrees in engineering, urban planning and public policy. The staff has both an
excellent academic publication record and proven skills in engaging directly with policymakers.

VII.  Project Timeline

The overall project timeline will run from September 2010 to January 2012. Work will begin in
September 2010 on Tasks 1 and 3, with an initial site visit by the core project team as well as the
risk scoping report. Tasks 1 and 2 will be completed by November 2010. The bulk of the risk
assessment work in Task 3 will take place between October 2010 and February 2011. Task 4,
the regional economic assessment, will take place between November 2010 and February 2011.
The survey development portion of Task 5 will take place between October 2010 and May 2011.
Once the survey is complete, the full survey and analysis will be completed by October 2011.
The final report will be written during the final months of the project. Throughout the course of
the project RFF will conduct three advisory panel meetings. The first will be held in October
2010, the second in February 2011, and the third in November 2011.
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